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English abstract 

 

This dissertation addresses one of the most popular management control practices 

adopted worldwide over the last three decades: the practice of risk management. 

The current risk management literature has argued that our knowledge of the par-

ticularities of risk management practices is limited. It has been stressed that 

knowledge is particularly lacking about the long-term effects of practising risk 

management. This dissertation responds to these calls by carrying out two longitu-

dinal case studies of two large Danish public capital investment programmes, also 

known as mega-projects. The focus of the two studies has been on three key risk 

management-related aspects: (1) the translation of uncertainties into risks, (2) the 

relationship between frameworks and practices of risk management, and (3) the 

effects of practising risk management on knowledge and project management 

roles. The dissertation further advances current risk management literature into the 

study of mega-projects and draws upon actor-network theory. It consists of three 

papers, which each deals with one of the above aspects. 

 

The dissertation presents three major findings. Firstly, it is demonstrated that, con-

trary to expectations, only some types of uncertainties are included as risks, 

termed pure risks, while others, termed impure risks, are systematically excluded 

despite the finding that people found them relevant to include. This finding is ex-

plained with reference to technical risk devices as these were found to define the 

boundaries between what can and what cannot be defined as an acceptable risk 

and thus be included. Secondly, the dissertation demonstrates that by enacting cer-

tain realities of •risk• and •risk management•, frameworks of risk management 

make the practice produce the risks that confirm its propositions and thus its suc-

cess. In addition, the dissertation shows that when provisional situations arise 
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which undermine the frameworks• propositions, reconfiguring the risk manage-

ment control system, risk terminologies and the roles of actors become key actions 

performed to re-establish the practice. Lastly, the dissertation demonstrates that 

during project processes, new uncertainties emerge which challenge project and 

risk management objectives as new knowledge about the conditions is produced 

that cannot be included. In sum, this dissertation contributes by shedding light on 

how practices of risk management are constructed and the effects they produce 

over longer periods of time. 
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Danish abstract 

 

Denne afhandling omhandler en af de mest popul¾re ¿konomistyringspraksisser i 

moderne tid: risikostyring. I risikostyringslitteraturen er det blevet fremf¿rt, at vo-

res viden om risikostyringspraksissers s¾rlige karakteristika og dynamikker er be-

gr¾nset. Forskere har yderligere understreget, at vores viden om de langsigtede ef-

fekter af risikostyring er begr¾nset. Denne afhandling im¿dekommer denne 

litteratur ved at beskrive to l¾ngerevarende casestudier af to st¿rre danske offent-

lige anl¾gsprojekter. Afhandlingen fokuserer s¾rligt pŒ tre risikostyringsrelatere-

de aspekter: (1) translationen af usikkerheder til risici, (2) forholdet mellem ram-

mev¾rkt¿jer og risikostyringspraksis, og (3) virkningen af at praktisere 

risikostyring i forhold til viden og projektstyring. Afhandlingen bidrager endvide-

re ved at unders¿ge risikostyring i mega-projekter, hvilket tidligere studier kun har 

gjort i begr¾nset omfang. Afhandlingen tr¾kker endvidere pŒ akt¿r-

netv¾rksteorien og bestŒr af tre forskningspapirer, som hver is¾r tager udgangs-

punkt i hver af de tre n¾vnte aspekter. 

 

Afhandlingen bidrager pŒ tre punkter. Den viser, at i mods¾tning til hvad man 

ville forvente er det kun visse typer usikkerheder, der indregnes som risici, sŒkald-

te pure risks, mens andre typer, impure risks, ekskluderes fra processen, men lever 

videre i praksis. Afhandlingen forklarer dette med reference til de risikostyrings-

v¾rkt¿jer, der anvendes hertil, da de s¾tter gr¾nserne for, hvad der kan accepteres 

som risici, og hvad der ikke kan. For det andet viser afhandlingen, at risikosty-

ringsrammev¾rkt¿jer ved at skabe visse forstŒelser af risici og risikostyring ender 

med at fŒ praksis til at producere de risici, der bekr¾fter rammev¾rkt¿jernes po-

stuleringer. Afhandlingen viser endvidere, at der kan opstŒ situationer, hvor der 

bliver tvivl om de resultater, som risikostyringen producerer. Dette er en usikker-
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hed, som risikostyringen i sig selv producerer. I sŒdanne situationer kan risikole-

delsen begynde med at unders¿ge de anvendte metoder og derefter igangs¾tte en 

mere eller mindre omfattende omdefinering af risikostyringskontrolsystemerne, ri-

sikoterminologier og n¿glepersoners rolle for pŒ den mŒde at genetablere praksis. 

Afhandlingen viser for det tredje, hvordan der pŒ grund af risikostyringspraksis 

som sŒdan opstŒr nye usikkerheder, der udfordrer projektet og risikostyringens 

mŒls¾tninger. Sammenlagt bidrager denne afhandling med at s¾tte fokus pŒ den 

mŒde man laver risikostyring pŒ, samt de effekter dette genererer. 
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Preface 

 

If undertaking a PhD project should be motivated by academic discussions, then I 

have failed horribly. I have spent days reading up on such discussions like all 

•good• students are supposed to. I have positioned my conference presentations 

and seminars to such discussions like all •good• students are supposed to. I have 

referred to such discussions and engaged my writing with them like all •good• stu-

dents are supposed to. In the beginning, however, I was unfamiliar with such dis-

cussions so how could I have been motivated by them? I was motivated by some-

thing different. I was motivated by something •out thereŽ, something empirical, 

something I found interesting and at the same time confusing. I was motivated by 

the situation that everybody seemed to praise this new thing called •risk manage-

ment• in large public capital investment programmes, and its ability to provide in-

creased certainty of meeting programme objectives, while people at the very same 

time seemed to know little about its effects. It was as if people had adopted this 

new form of management control, blindly pouring millions of euros into its con-

struction, which of course struck me as interesting because it seemed not to make 

sense, as people, at least broadly speaking, tend to be economically rational. As a 

result, I could not help thinking that there had to be more to this phenomenon. 

 

But how did I learn about the above development? In the words of one of the head 

project managers I spoke with: •Is there anything less sexy than dealing with risk 

management?Ž (O38, 2). In 2009 I was looking for a subject for my master thesis, 

and without going into too much detail I ended up looking into practices of risk 

management. It was at this point that I met the CEO of Rail Net Denmark, who 

told me they had just received government approval for undertaking a new large 

capital investment programme called the Signalling Programme. He explained that 
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the government had put up the requirement that in order to prevent cost overruns, 

all large public transportation capital investment programmes had to implement an 

all-embracing practice of risk management. He also explained that the government 

had implemented risk management without specifying how it should be imple-

mented and operated on large capital investment programmes; and he also ex-

plained that the Signalling Programme was the first public programme to be sub-

jected to this requirement and therefore was intended to serve as a pilot test 

programme and a role-model for other public organisations. 

 

To begin with, I found this situation to be a bit strange, as I could not help won-

dering how anyone could force someone else to abide by a practice they them-

selves were unfamiliar with. I therefore decided to meet key actors of the pro-

gramme and study the formal documents related to this new legislation and the 

programme. This was where I became aware that the government had been in-

spired by Professor Bent Flyvbjerg•s work on •reference class forecasting•, which 

had been implemented on similar programmes elsewhere.1 In collaboration with 

other academics, Flyvbjerg had shown that over the last 70 years, 9 out of 10 so-

called mega-projects ended up incurring cost overruns of between approx. 20 and 

45 per cent. Flyvbjerg had further recommended, among other things, the imple-

mentation of an all-embracing practice of risk management to improve project 

control. In studying this research, however, I discovered that these findings and 

recommendations had been based on psychological experiments as well as on 

comparison between budgeted and actual costs. This research had not examined 

actual project processes and the effects of the practising of risk management on 
                                                 
1 •Reference Class Forecasting• is a project forecasting / cost estimation method that seeks to counteract personal 

and organisational sources of optimism by completely ignoring the details of the project at hand (the conventional 

approach, an inside view) and instead sets the costs of the project by examining a class of similar projects• cost af-

ter completion (an outside view). See (Flyvbjerg, 2006, 2008; Lovallo & Kahneman, 2003). 
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such processes. To sum up, I was struck by the observation that the government 

had legislated about risk management without knowing much about its effects. 

 

This was what caught my attention. I then spent the following approx. six months 

following how the Signalling Programme constructed the practice of risk man-

agement (main focus) and the effects it generated (secondary due to a limited time 

period). I learned that the practice involved many different types of actors who all 

wanted different things from risk management. The Danish Ministry of Transport, 

for example, sought to improve their monitoring capabilities, as they had been 

criticised by the National Audit Office of Denmark for not having adequately ex-

hibited this in the past. The Danish Ministry of Finance, however, wanted to in-

crease the probability that the programme was finalised within the prescribed time 

and costs in order to avoid another major cost scandal like the construction of the 

Danish Radio Building. Of course, these objectives did not necessarily contradict 

each other, but the project managers, for example, primarily wanted a reflection 

tool to improve their project management abilities, which meant that they more or 

less did not care whether risk values rose. The Ministry of Finance and the Na-

tional Audit Office, however, found this problematic, because to them this illus-

trated that the objectives of the programme had become more uncertain. 

 

In early 2011 I completed my master thesis. I always felt, however, that there had 

had to be more to risk management and its mechanisms than I had had time to un-

cover: I had •onlyŽ followed the programme for six months, and the programme 

was still running for another 10 years, so I always felt that something more was 

bound to happen. As the opportunity arose to apply for a PhD scholarship on risk 

management in mid-2011, the decision was thus straight-forward: I applied. The 

rest is basically history. I got the PhD scholarship and carried out another three 
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years of in-depth study, this time expanded to include the Hospital Programme, 

the construction of 16 large new Danish hospitals. I found and read up on academ-

ic literature, went abroad for seven months, took the required semester•s worth of 

PhD courses, taught for a full semester, presented my research at seminars, work-

shops and conferences around the world, performed the many administrative du-

ties (in my opinion far too many), wrote and rewrote my three research papers 

again and again, and then again, took a day or two off now and again (yes, that did 

happen), and ultimately wrote the •capeŽ surrounding this dissertation. 

 

I will not here go further into detail about everything that happened during the 

three-year PhD period as the present dissertation, hopefully, captures the outcome 

of this in much more detail. My aim has been to explain what initially motivated 

me to do this PhD project and write this dissertation. In the beginning, I was not 

motivated by contemporary academic discussions, as I still had to engage in them. 

Instead, I was motivated by an actual empirical development that made me ques-

tion whether there was not more to this phenomenon called •risk management• 

than initially met the eye. Later on, I discovered how I could contribute to the aca-

demic discussions with that empirically-inspired knowledge. I hope this •detourŽ 

has not transformed me into a •badŽ student, now that I have not done what 

•goodŽ students are supposed to do, as described above. I hope the readers of this 

dissertation will find it interesting, perhaps even thought-provoking, and a tool to 

eventually allow us to better understand this concept called •risk management• in 

large (public) capital investment programmes, the so-called mega-projects. 

 

This PhD dissertation is structured as an article-based dissertation. It consists of 

three papers which have each been given a separate chapter. To unite the papers, I 

have written a common introduction, background, method, literature review and 
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theory section that is placed before the papers, as well as a discussion and conclu-

sion section placed after the papers. The latter section synthesises the main find-

ings from the three papers and describes the contributions of the PhD project. It al-

so sets out directions for future research and describes the implications and 

limitations of this dissertation. I have further taken the reference lists out of the in-

dividual papers and created one common list of references at the end of this disser-

tation. I have done this to give the reader easier and more approachable access to 

an overview of the literature. 

 

Two of the papers have been presented to different audiences at conferences and 

seminars throughout the last three years. They have been presented with slightly 

varying content and titles. The first paper is co-authored with my main supervisor 

Peter Sk¾rb¾k, Department of Accounting and Auditing, Copenhagen Business 

School, Denmark, and the third paper with my co-supervisor Kjell Tryggestad, 

Department of Organization, Copenhagen Business School, and Chris Harty, 

School of Construction Management and Engineering, University of Reading, 

United Kingdom. The second paper is authored by me alone. Below is an over-

view of publication progress, including conference and seminar presentations: 

 

�  The first paper entitled: •The role of inscription devices in translating un-

certainties into pure and impure risksŽ has been presented, albeit under 

slightly different titles, at the: •7th International Conference on Account-

ing, Auditing & Management in Public Sector ReformsŽ, Milan, Italy, 4-6 

September 2012 (by myself); •Alternative Accounts 2013 ConferenceŽ, 

Toronto, Canada, 27-28 April, 2013 (by my co-author); •22nd Nordic 

Academy of Management ConferenceŽ, Reykjavik, Iceland, 21-23 Au-

gust, 2013 (by my co-author); •AOS WorkshopŽ, Galway, Ireland, 22-24 
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September, 2013 (by myself); •The Danish Rail Conference, Copenha-

gen, Denmark, 14 May, 2014 (by myself); as well as at two different sem-

inars at the University of New South Wales, Sydney, 26 April 2013 and 

the Australian National University, Canberra, Australia, 3 May 2013 

(both by myself). The paper made it through the initial review round of 

Accounting Organizations and Society and is currently awaiting my and 

my co-author•s considerations before being resubmitted. This (working) 

paper is referred to as Themsen and Sk¾rb¾k (2014). 

 

�  The second paper is entitled: •The performativity of enterprise risk man-

agement in large public transportation infrastructure projectsŽ. It has so 

far only been presented at my final PhD seminar. It has been targeted to 

an accounting journal in its writing style, and I plan to submit it to an up-

coming management accounting conference. See below for a reflection 

on publication opportunities. 

 

�  The third paper entitled: •Risk management and uncertainty in large in-

frastructure projects: What roles for knowledge and project manage-

ment?Ž has been presented at the •ARCOM ConferenceŽ, Portsmouth, 

UK, 1-3 September 2014 (by my co-authors). It went through a blind 

peer-review process for the conference with two anonymous reviewers 

who accepted it without revisions. It was presented in an abbreviated ver-

sion with a slightly different perspective and published as part of the con-

ference proceedings (Harty et al., 2014). My co-authors and I are plan-

ning to submit it to Organization Studies after the oral PhD defence. 
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I am well aware that all three papers have a substantial length (about 40 pages 

each) and that it may thus be difficult to get them published without making them 

shorter, as many journals only accept papers that have a maximum number of 

words less than that of my papers. In future, I will therefore scrutinise the papers 

with the purpose of examining how they can be reduced without losing their rich 

and detailed empirical descriptions. I am also aware that there are overlaps be-

tween the papers, because at least the first two papers are based on the same case 

study, namely the Signalling Programme. This may cause difficulties when it 

comes to publication, despite the fact that they examine different aspects of risk 

management and draw upon different theoretical concepts, and I will have to take 

that into consideration before I attempt to publish especially the second paper, as 

the first paper is already in review. 

 

Good luck with the reading 

Tim Neerup Themsen 
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1. Introduction 

 

This section introduces the subject of this PhD project, namely risk management 

in large public capital investment programmes, also known as mega-projects, and 

sets the scene for the remaining sections of the present dissertation. The section 

begins with an introduction to risk management and megaprojects, an overview of 

current risk management literature, and a description of the limitations of that lit-

erature. It then moves on to describe the purpose and overall research question of 

this project (the three papers have individual and more specific research ques-

tions), the theoretical perspective applied and the method relied upon, and it con-

cludes by giving an outline of the structure of the remaining dissertation. 

 

1.1. Risk management and mega-projects 

 

•Risk management and risk •talk• are all around us. The risk-based de-

scription of organisational life is conspicuous. Not only private sector 

companies, but hospitals, schools, universities and many other public 

organisations, including the very highest levels of central government, 

have all been invaded to varying degrees by ideas about risk and its 

managementŽ. (Power, 2004, p. 9) 

 

This PhD project addresses one of the most proliferated and standardised man-

agement control practices worldwide over the last three decades: the practice of 

risk management. This practice has moved up on the agenda of governments and 

companies alike to transform the very nature of what management means (Kaplan 

et al., 2009; Miller et al., 2008). We have all been •invaded to varying degrees by 

ideas about risk and its managementŽ, in the words of Power (2004), and this goes 
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as well for •private sector companies, but also for hospitals, schools, universities 

and many other public organizationsŽ. In these years we cannot perceive of organ-

isational management without mentioning the terms •risk• and •risk management•; 

it has become synonymous with ideals of •good governance• (Power, 2007). In 

this respect there is nothing new about the idea of performing risk management, 

this has been done for centuries, but today there is an almost religious belief in its 

abilities to ensure organisational objectives (Bernstein, 1993). Listed companies, 

for example, have to comply with stock exchanges• listing requirements, which 

include notions of risk management (Christiansen & Koldertsova, 2009), and pub-

lic bodies generally have to cope with government white papers on the same sub-

ject (Power, 2007). We do indeed live in the •risk society• (Beck, 1992b). 

 

One of the latest developments of risk management has been governments• 

worldwide enforcement of comprehensive and holistic practices of risk manage-

ment in large public capital investment programmes.2 These programmes, known 

as mega-projects, refer to major infrastructure programmes with costs of more 

than US$ 1 billion or programmes that otherwise attract public attention or politi-

cal interests (Flyvbjerg et al., 2003). Governments have begun enforcing this prac-

tice because mega-projects have often ended up incurring substantial cost over-

runs, thus tying up public funds that could have been spent elsewhere. Over the 

last 70 years, nine out of ten transport infrastructure projects, for example, 

throughout the world have had cost overruns of an average of 45 per cent for rail 

projects, 34 per cent for tunnels and bridges, 20 per cent for road projects, and 28 

per cent for all other transport project types (Flyvbjerg et al., 2002). This also goes 

for other types of mega-project such as power plants, dams, oil and gas extraction 
                                                 
2 See for example: HM Treasury (2003, 2004), Transportministeriet [The Danish Ministry of Transport] (2006, 

2008), Swiss Association of Road and Transportation Experts and The American Planning Association, cf. 

Flyvbjerg (2009), and The Australian Road and State Traffic Authority, cf. Liu et al., 2010. 
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projects, information technology projects, aerospace projects and weapon systems, 

where •the data show that other types of major projects are at least as, if not more, 

prone to cost overrunsŽ (Flyvbjerg et al., 2003, p. 18, referring to other studies). 

 

1.2. Current risk management literature 

In the academic literature, the proliferation of •risk• and •risk management• has 

not gone unnoticed, and several academics have inquired into its prevalence from 

perspectives ranging from the rationalist-cognitive to socio-cultural (Gephart et 

al., 2009; Lupton, 1999). The literature taking the rationalist-cognitive perspective 

emerges from fields such as engineering, statistics, actuarial science, psychology, 

epidemiology and economics. This literature tends to regard the notion of •risk• as 

dangers or hazards defined as •the product of the probability and consequences 

(magnitude and severity) of an adverse eventŽ (Bradbury, 1989, p. 382). It focuses 

broadly on issues such as how well risks are identified and calculated, how accu-

rate applied models and calculation techniques are, how the assessment of risk ef-

fects can be optimised, and how inclusive predictive models assisting peoples• as-

sessments are (e.g. McNamara & Bromiley, 1999; Slovic, 1987). •One question 

that tends not to be asked in this research is •How are risks constructed as social 

facts?•, for the nature of risk is taken for grantedŽ (Lupton, 1999, p. 18). While 

most practitioners would acknowledge that rationalist risk assessment relies at 

least to a certain degree upon human judgment, which is not value-free, this per-

spective tends to treat risks as objective facts (Bradbury, 1989, p. 382). 

 

The rationalist-cognitive perspective thus understands •risks• as pre-existing in na-

ture and in principle able to be identified and controlled through scientific meas-

urement and calculation, and the knowledge produced through this. It constructs 

individuals as calculating and emotion-free actors and assumes that they share the 
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same responses and preferences of the actors in utilitarian philosophy (Lupton, 

1999, p. 22). In this respect, cognitive scientists often use psychological models of 

human behaviour to identify the ways in which people respond cognitively and 

behaviourally to risk (See Gilovich et al., 2002; Slovic, 1987 for reviews of this 

approach). This literature regards risks •as the independent variable and people•s 

response to it as dependentŽ, as Mary Douglas (1985, p. 25) writes. It often focus-

es on measuring the relative influence of different cognitive factor such as •mental 

strategies• or •heuristics• used in making judgments about risk, and points to bias-

es related to this (e.g. Kahneman et al., 1982; Tversky & Kahneman, 1974). In re-

lation to mega-projects, this literature has also been concerned with improving the 

basis for making demand and cost forecasts and thus solving decades of cost over-

runs (Flyvbjerg, 2006, 2008; Lovallo & Kahneman, 2003). 

 

In relation to practices of risk management, another strand of literature has taken a 

functionalist perspective. From this perspective, •risk management• is a neutral 

system fulfilling certain organisational functions with systematic differences oc-

curring due to varying contextual factors (Donaldson, 2003). This literature has 

been much concerned with identifying such contextual factors, or contingencies 

(e.g. Beasley et al., 2005; Collier & Woods, 2011; Paape & SpeklŽ, 2012). The lit-

erature also includes studies of the relation between risk management and compa-

ny performance, indicating a strong positive correlation (Gordon et al., 2009; Hoyt 

& Liebenberg, 2011); as well as on improving actual risk calculation techniques 

(e.g. Imbeah & Guikema, 2009; Liu et al., 2010). In line with the rationalist-

cognitive perspective, the literature also assumes risks to be •the independent var-

iableŽ and the response of humans as •the dependent variableŽ and sees the pur-

pose of risk management as being about identifying, assessing and reducing the 

risks •out thereŽ. This approach generally assumes humans to be calculating and 
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rational actors and does not take into account the mediating effects of such factors 

as relationships, institutions and political settings. This means that those studies 

drawing on this perspective, and the rationalist-cognitive, risk losing sight of the 

effects generated by the socio-cultural contexts in which risks are understood. 

 

The socio-cultural perspective on risk emphasises the very aspects that the ration-

alist-cognitive and functionalist perspectives tend to neglect: the social and cultur-

al context in which risks are understood and negotiated (Gephart et al., 2009; 

Lupton, 1999). This perspective roughly covers social constructivist, structuralist, 

poststructuralist and constructivist approaches. The scholars taking the social con-

structivist perspective tend to understand risk as being always embedded in cul-

tures (e.g. Douglas, 1985; Douglas & Wildavsky, 1983). This perspective still un-

derstands risks as being •out thereŽ, but maintains that how we perceive them is 

embedded in cultures and thus neither static nor objective or individualistic. Such 

studies have been concerned with explaining variances between practices across 

organisations which all things being equal should be identical, how risks are con-

ceived of by local actors, and how risk management is made relevant to different 

actors (e.g. Arena et al., 2010; Mikes, 2009, 2011; Wahlstršm, 2009). Mary Doug-

las has argued that heuristics or mental models cannot merely be considered as 

•cognitive aids for the individual decision makerŽ, but •should be regarded as 

shared conventions, expectations and cultural categories that are founded on clear 

social functions and responsibilitiesŽ (Douglas, 1985, pp. 80-81). 

 

Still within this perspective, the literature has further examined the proliferation of 

risk management from an institutional perspective, pointing to the influence by the 

accountancy profession on the logics and promotion of the concept (Hayne & 

Free, 2014; Power, 2004, 2007). Power has shown that risk management has 
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emerged alongside corporate financial scandals that gave rise to corporate govern-

ance and internal control standards. These standards were developed by the ac-

countancy profession, which led to an intensification of auditing and control pro-

cesses as these standards, among other things, were upgraded to regulatory 

requirements. This led to increased legalisation and bureaucratisation of organisa-

tional management, because risk management created a new demand for evidence 

of action. Power has also shown how risk management became a pervasive logic 

of organising as organisations sought to legitimise themselves and their actions 

(Power et al., 2009). Other studies have also dealt with the linkage between risk 

management and auditing, from the new uncertainties this has brought about to its 

new audit possibilities (e.g. Knechel, 2007; Robson et al., 2007; Spira & Page, 

2003). In summary, these studies have all dealt with the pervasive influence of in-

stitutions on human behaviour and understanding through rules, norms and 

frameworks. 

 

The institutional perspective bears much resemblance to the structuralist perspec-

tive, as this perspective deals with the study of the underlying structures, hierar-

chies and categories that define practices and knowledge of risk and its manage-

ment. Two of the most prominent scholars in this field are Ulrik Beck (e.g. 1992b, 

1999) and Anthony Giddens (e.g. 1991). Beck has argued that modern (western) 

societies are turning into •risk societies•. In such societies, the production of 

•goods• such as employment and welfare are accompanied by the production of 

•risks• as an outcome, or •by-productŽ, of modernisation processes. According to 

Beck, the •risks of modernizationŽ are •irreversible threats to the life of plants, an-

imals, and human beingsŽ (Beck, 1992b, p. 13). He often shows anger towards this 

ever-hazardous nature of contemporary life and presents an almost apocalyptic vi-

sion of how risks will destroy humans and other living creatures. He further sym-
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pathises with the rationalist-cognitive perspective, because •hazards require natu-

ral-scientific categories and measuring instruments in order to be •perceivableŽ at 

allŽ (Beck, 1995, p. 162). He has later argued, however, that the rationalist-

cognitive perspective fails to realise the ways in which risks are manufactured and 

made politically dependent and thus falls short of dealing with risks (Beck, 2009). 

 

Beck has further argued that modern (western) societies are confronted with risks 

on an unprecedented scale and that the magnitude and global nature of risks are 

such that risks are becoming almost impossible to assess, reduce or avoid (Beck, 

1990, 1992b). He argues that risks are the result of human (political) decisions and 

that people (organisations, institutions) are now fighting each other over the distri-

bution of them. In this sense, Beck•s work shares many similarities with that of 

Anthony Giddens. Giddens also saw •risk• as emerging from the realisation that 

the claims of modernity for human progress had been shown not to be as utopian 

as it once was thought (Lupton, 1999, p. 72). Giddens argues that with modernity, 

people can no longer rely on local knowledge, tradition, habits, religious precepts 

etc. to base their decisions on, as these traditional structures have broken down. As 

people still have to make decisions, and because hazards and dangers have come 

to be seen as the outcome of their decisions, this led Giddens to conclude that hu-

mans today believe that risks are more dominant than ever, thus that we live in a 

•risk culture•, but this originates from increased reflexivity about these decisions, 

and not, as stated by Beck, from an actual increase of risks. 

 

Those taking a post-structuralist perspective have been concerned with the ways in 

which the discourses, strategies, practices and institutions serve to bring •risk• and 

•risk management• into being, to construct it as a phenomenon. •In this view, risk 

is created through discourses, strategies and practices of institutions and takes the 
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form of a calculative rationality rather than a thingŽ (Gephart et al., 2009, p. 146). 

Michael Power has shown how •fraud risk• must be understood in relation to the 

broader historicity of risk in which risk expands its reach as an organising practice 

category (Power, 2013). In doing so, Power challenges the common-sense idea 

that the present shape of fraud risk management is functionally necessary, required 

by fraud events (thus challenging the functional perspective). He suggests that 

•fraud risk• and •fraud risk management• have turned into a •regime of truth•, a 

mechanism for governing and disciplining managers, •which has emerged from an 

expanding risk discourse and which shapes what it is possible to say with credibil-

ityŽ (Power, 2013, p. 542). From this perspective, there is more to •risk• and •risk 

management• than dealing with dangers and threats: •To calculate a risk is to mas-

ter time, to discipline the futureŽ (Ewald, 1991, p. 207). 

 

To conclude, some scholars have taken a constructivist perspective and focused on 

the enabling effects of risk management technologies (e.g. Jordan et al., 2013; 

Kalthoff, 2005), the usefulness of inaccurate risk management models (Millo & 

MacKenzie, 2009), the linkage between accounting and risk management (Miller 

& O'Leary, 2007), and some of the unexpected effects that practices of risk man-

agement can generate (Vinnari & Sk¾rb¾k, 2014). This literature has conceived 

of risks as pure constructs and examined the networks of associations between ac-

tors in which risks have been produced as objects. From this perspective, then, 

•risks• do not just represent •dangers• that are •out thereŽ; •risks• themselves are 

constructions that come into existence when constructed as such (Hilgartner, 

1992). The literature based on this perspective has further focused on describing 

the networks of relations in which risk management has been carried out, which 

have been shown not to be limited to fixed organisational boundaries. This per-

spective has differentiated itself from the social constructivist perspective by al-
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lowing the role and effects of non-human actors to be taken into account, thus also 

acknowledging that risks can be constructs made by other actors than humans. 

 

1.3. Limitations of the current risk management literature 

The current risk management literature has advanced and expanded our 

knowledge about •risk• and •risk management• from different perspectives ranging 

from the rationalist-cognitive to socio-cultural perspectives. The rationalist-

cognitive perspective has called our attention to potential human cognitive biases 

when identifying and assessing risks; the functional perspective to the importance 

of various contextual factors for determining differences between risk manage-

ment practices; the social constructivist perspective to the importance of under-

standing •risk• and •risk management• to be embedded within cultural systems; the 

institutional perspective to the strong influence of the accountancy profession and 

its logic of auditability; the structuralist perspective to the emergence of •risk• as a 

key modern macro phenomenon that differs from pre-modern ones; the post-

structuralist to the disciplining effects of risk management discourses; and the 

constructivist to the enabling effects of technologies and the importance of under-

standing the construction of risks as part of larger networks of associations that are 

not limited to human beings. However, despite its enlightening contributions this 

literature has not examined all aspects of •risk• and •risk management• and the 

current literature thus stands incomplete (e.g. Bhimani, 2009; Gephart et al., 2009; 

Miller et al., 2008; Van der Stede, 2011; Vinnari & Sk¾rb¾k, 2014). 

 

One of the major areas about which we lack knowledge is the •the particularities 

of risk management characteristics in specific organizational settingsŽ (Bhimani, 

2009, p. 4). The current risk management literature has tended not to focus on the 

mechanisms of practices of risk management as they develop through dynamic 
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processes over time. More specifically, the literature has tended to disregard the 

examination of the way in which risks are constructed as specific •risk objects• 

through networks of relations. A few studies have sought to examine this (e.g. 

Jordan et al., 2013; Kalthoff, 2005), but this literature has been very limited and 

has focused mainly on the role of technologies. In general, this follows from the 

current literature•s reliance on the philosophies of science underpinning the above 

perspectives, where •risks• and •risk management• have not been regarded as pure 

constructions. Thus, this literature has not, for example, assigned a much active 

status to non-human actors such as technologies or devices and tools. It seems that 

our knowledge of the actual mechanisms of risk management is incomplete as •the 

potential of these theories to inform studies of risk and organization has not been 

fully developed or realizedŽ (Gephart et al., 2009, p. 142). 

 

Furthermore, the current literature has largely not dealt with notions of •risk• and• 

risk management• in large capital investment programmes, or mega-projects, but 

stayed within the •classicalŽ limitations of either financial or non-financial com-

panies. This seems regrettable, as governments today to an increasing extent rely 

upon comprehensive and holistic practices of risk management in order to ensure 

the success of such projects. The only literature that deals with notions of •risk• 

and •risk management• on mega-projects has been written by scholars taking a ra-

tionalist perspective (See Flyvbjerg, 2006; Flyvbjerg, 2008; Lovallo & Kahneman, 

2003). Lovallo and Kahneman (2003), for example, propose that organisations 

supplement traditional forecasting methods with what they term •reference class 

forecasting•. This method replaces the focus of traditional forecasting methods on 

the company•s own capabilities and expectations, with a simple statistical analysis 

of analogous efforts completed on other similar projects, which should lead to the 

production of more accurate forecasts and thus counteract •personal and organiza-
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tional sources of optimismŽ (Lovallo & Kahneman, 2003, p. 61). Flyvbjerg later 

added that it was important to combine reference class forecasting with •good 

quantified risk assessmentƒ during project implementationŽ (Flyvbjerg, 2006, p. 

14). Flyvbjerg and the consultancy COWI further developed more specific proce-

dures for the British Department for Transport (Flyvbjerg & COWI, 2004). 

 

However, due to its focus on preventing human cognitive biases and curbing or-

ganisational sources of optimism, the rationalist-cognitive perspective has not fo-

cused on the empirical effects generated by practices of risk management. This 

perspective has drawn on methods such as psychological experiments and budget 

vs. total costs comparisons and has thus ignored the examining of risk manage-

ment processes as they take place in actual settings. As a result, we know little 

about what happens during project processes, how risks are constructed and man-

aged, how they influence project conditions, etc. Another result is that govern-

ments these years are imposing risk management as a management control prac-

tice on public agencies or state-owned enterprises although they only have little 

knowledge of its effects. If we further take it into account that millions of euros 

goes into this practice, this only adds to the relevance of inquiring into this situa-

tion. It thus seems extremely relevant that research is conducted into the practices 

of risk management in mega-projects, from a perspective that allows such effects 

to be examined. I will later argue that the constructivist perspective allows this 

(Section 1.5 and 3.3), but before that, I will describe the purpose of this project. 

 

1.4. The purpose of the present PhD project 

This PhD project examines the practices of risk management in mega-projects. I 

have chosen mega-projects because governments implement risk management 

practices in such projects these years with much faith in their effect, but with only 
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a little knowledge of it. As stated above, governments have introduced risk man-

agement to prevent cost overruns and ensure the success of mega-projects, and re-

ly on risk management practices to produce that effect. It would therefore be inter-

esting to examine the effects and the construction of risk management practices, 

both in order to examine whether such a curbing effect is actually produced, but 

also, more importantly, to advance our understanding of the mechanisms of risk 

management practices. As mentioned before, another reason for choosing this sub-

ject is the observation that the potential of academic literature on risk management 

to inform studies of risk and organisation has not been fully developed or realised, 

(e.g. Gephart et al., 2009). If we further take into account that identical, standard-

ised practices of risk management are implemented worldwide, which the next 

main section shows, this increases the relevance of advancing of our knowledge 

even further. I am guided by the following overall research question: 

 

How are practices of risk management on mega-projects construct-

ed, what effects are produced, and how can we understand them? 

 

As I seek to provide detailed and rich descriptions of practices of risk management 

in mega-projects by following such projects over a prolonged period of time, I 

have narrowed my scope to following two, however primarily one, mega-projects 

in the Danish public sector. I recognise that this to a large degree prevents general-

isation, but it should provide for interesting new context-specific knowledge to be 

learned about the mechanisms of risk management, which scholars are calling for. 

In light that standardisation of risk management takes place around the world, 

which Section 2 shows, this new knowledge should still be highly relevant outside 

the context of my two examined cases (see Section 9.4 for more on this). 
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In seeking to answer this research question, the analytical section of this disserta-

tion, Sections 6, 7 and 8, consists of three research papers which each deals with 

a separate aspect of the subject. The first paper focuses on the processes of trans-

lating uncertainties into manageable risks, i.e. how risk objects are constructed in 

practice, and the effects of risk management control systems. The second paper 

focuses on the relationship between frameworks and practices of risk manage-

ment, i.e. how frameworks drawn upon come to enact the practising of risk man-

agement. The third paper focuses on the relationship between risk management 

practices and project conditions, i.e. how risk management practices shape project 

conditions and the effects this has on knowledge and project management roles. 

 

1.5. My theoretical perspective: actor-network theory 

In the present PhD project I draw upon actor-network theory, which is a construc-

tivist and relational perspective. In following the actor-network theory, I do not 

consider risk as a static, objective phenomenon, like the rationalist-cognitive and 

functionalist perspectives tend to, or as embedded in cultural contexts, like the so-

cio-cultural perspective assumes, but as constructed and negotiated objects that 

serve as part of dynamic networks of interaction. In quoting Fran•ois Ewald: 

•Nothing is a risk in itself; there is no risk in reality. But on the other hand, any-

thing can be a risk; it all depends on how one analyses the danger, considers the 

eventsŽ (1991, p. 199). Furthermore, I take non-human actors such as devices and 

tools into account as •activeŽ actors, on equal terms with humans. Having taken 

this overall perspective means that what I see as important is the ways in which 

certain linkages are drawn and the trajectories they take over time. This means 

that I understand practices of risk management as assemblages, or networks, of 

various different actors, both human and non-human, that interact and generate ef-

fects, which can then be traced, recorded and described. 
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In more detail, I draw particularly on the works of Michel Callon (e.g. Callon, 

1986, 1998c, 2007, 2009), but also on the work of Bruno Latour (e.g. Callon & 

Latour, 1981; Latour, 1991, 1993, 1996, 1999a, 1999b, 2005; Latour & Woolgar, 

1986) and John Law (e.g. Law, 1986, 2009; Law & Hassard, 1999; Law & Urry, 

2004) as Latour and Law have both been active in unfolding the overall philoso-

phy of science of actor-network theory. The following is a brief outline of the ben-

efits of having chosen actor-network theory, and it should be compared with the 

above sections about the current literature on risk management and the limitations 

of current risk management literature (see also Section 3). Subsequently, I will 

give a more thorough introduction to the fundamental, theoretical stand of actor-

network theory and its basic concepts, which I have been guided by in my three 

research papers (see Section 4). 

 

I have chosen actor-network theory for different reasons. The first (non-

hierarchical) reason is that actor-network theory allows me to go across organisa-

tional boundaries and follow the actual associations made by those involved. It al-

lows me to understand practices of risk management as network effects of the dif-

ferent actors• associating work, doing what they determine should be risk and risk-

management related. This approach seems very suitable to examine public mega-

projects where often many different actors are involved, such as political parties, 

ministries, public agencies, consultancies and suppliers. All these actors can influ-

ence how practices of risk management end up being constructed and operated 

over time, and they should therefore be included and not confined to be seen as 

•contextual factorsŽ. If we limit our study of risk management practices to exclude 

crossing boundaries, such as organisational or formal/informal boundaries, we 

may miss out on important actions and events. In summary, one of the advantages 
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of using actor-network theory is thus its strong emphasis that all types of associa-

tions must be taken into account, at least a priori (e.g. Latour, 1987). 

 

The second reason is that actor-network theory enables me to pay attention to the 

effects of risk management technologies or non-human actors in broader terms. In 

actor-network theory: •we account for the solid objective reality by mobilizing 

various entitiesŽ (Latour, 2005, p. 91), which •implies no special motivation of 

human individual actors, nor of humans in generalŽ (Latour, 1996, p. 373). In this 

sense, non-human actors can be active mediators which •transform, translate, dis-

tort, and modify the meaning or the elements they are supposed to carryŽ (Latour, 

2005, p. 39). Section 4 returns to what this means later. At this point I just want to 

stress that in general, actor-network theory adopts a view in which devices can be 

more than passive devices that transport meaning without transformation. This lat-

ter view, where non-human actors are understood as passive tools, has often been 

called upon by the above socio-cultural perspectives. In Kaplan et al.•s (2009): 

•Managing Risk in the New WorldŽ, for example, Mikes, who examines risk man-

agement from a social constructivist perspective, states that: •Models are not deci-

sion makers: people are. So the real issue is the culture that you have around mod-

ellingŽ (Kaplan et al., 2009, p. 70). In this sense, the advantage of adopting actor-

network theory is the standpoint that actors •literally can be anything provided it 

is granted to be the source of an actionŽ (Latour, 1996, p. 373). 

 

The third and last reason for my choice of actor-network theory is its strong em-

phasis that knowledge should be derived from examination of actual empirical as-

sociations between actors such as those to be expected from practices of risk man-

agement. As Latour (1996, p. 374) says about actor-network theory: •It does not 

say anything about the shape of entities and actions, but only what the recording 
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device should be that would allow entities to be described in all their detailsŽ. This 

means that actor-network theory places the burden of theories on the recording of 

entities and not on the specific shape that is recorded. In this sense, actor-network 

theory represents just as much a method as a theory, which fits nicely with my 

agenda of examining practices of risk management in mega-projects. As Latour 

further writes (1996, p. 374): •ANT [actor-network theory] is not a theory of ac-

tion, no more than cartography is a theory on the shape of coast lines and deep sea 

ridges; it just qualifies what the observer should suppose in order for the coast 

lines to be recorded in their fine fractal patternsŽ. In its essence, actor-network 

theory is thus about describing the ways in which practices of risk management 

are constructed rather than about explaining any underlying deterministic struc-

tures, cultures, systems, power relations, etc. It represents a toolbox of concepts 

for examining the assemblage of associations and their complex dynamics. 

 

1.6. My method: case studies 

In accordance with actor-network theory, this project thus continues along the path 

of •telling interesting storiesŽ through empirical case studies, which can be under-

stood as in-depth and detailed descriptions of real-life situations (Law, 2009, p. 

142). One of the advantages of using case studies is that I can go •behind the 

scenesŽ of written documents and follow the actual practices of carrying out risk 

management as they take place in real time. This allows me to collect material that 

has not been captured by written reports that are typically prepared after events 

have unfolded and do not capture on-going negotiations or even conflicts. I can 

examine the actions of the people involved and shed light on the controversies, 

disagreements etc. that often constitute human interaction. I can •follow the actors• 

and •describe the generative path of any narrationŽ, as Latour (1996, p. 374) calls 

it, which includes following non-human actors such as control systems and the ef-
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fects they generate, and, of course, humans. To sum up, this enables me to track 

the networks of associations between those involved, without being limited by 

pre-set boundaries, and look •beyond the enterpriseŽ (Miller, 1991, p. 757). 

 

Why did I choose mega-projects then? In 2009, the Danish parliament authorised a 

total renewal of the Danish rail signalling infrastructure which had aged up to the 

point that its technical lifetime had well overrun. This programme was named the 

Signalling Programme, which refers to the total renewal of all signalling equip-

ment ranging from basic train detection and point machines over the overall traffic 

management system to on-board train systems. I examine this as my primary case. 

The programme has a budgeted cost of DKK 23.7 billion and has been scheduled 

to run from 2009 to 2020 for the Copenhagen mass transit system and to 2021 for 

the regional lines.3 I have chosen this programme because it is the first Danish at-

tempt at implementing all-embracing risk management in large public capital in-

vestment programmes (Transportministeriet, 2006, 2008). This means that the in-

volved actors have been confronted with having to do something for the first time, 

which in turn, from a methodological point of view, means that associations be-

tween actors have not yet been stabilised, or black-boxed, and thus should be more 

prone to controversies (Callon & Latour, 1981; Latour, 2005, p. 31). Such contro-

versies, because •actors do something and don•t just sit thereŽ, then generate more 

traceable information, which, all things being equal, represents the best opportuni-

ty for providing a good actor-network theory account (Latour, 2005, p. 128). 

 

I also examine the Danish DKK 41.4-billion Hospital Programme, which consists 

of a complete structural overhaul of the Danish public healthcare sector. In con-

                                                 
3 DKK 23.7 billion corresponds to approx. EUR 3.2 billion (~ 1 euro equals approx. 7.5 Danish kroner). Except for 

research papers one and two (Sections 6 and 7), I use DKK throughout the dissertation. 
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trast to the Signalling Programme, which represents one mega-project, the Hospi-

tal Programme consists of 16 hospital construction projects, also mega-projects, 

all of which have been organised as individual projects managed by the same 

number of individual project organisations. The Hospital Programme runs from 

approx. 2008 to 2020 depending on the individual hospital projects. It is important 

to stress that the Hospital Programme has been examined secondarily to the Sig-

nalling Programme and that only the third of the three research papers build on da-

ta collected from the Hospital Programme, and that only in combination with data 

collected from the Signalling Programme. Furthermore, I have personally •onlyŽ 

been engaged with this project by looking into formal and informal documents re-

lated to the project and attending seminars and workshops where key actors of the 

Hospital Programme have been present. My co-authors are the ones who have car-

ried out interviews and conducted most of the observations. As a result, more 

space has been dedicated to the Signalling Programme in the present dissertation. 

 

To describe my data collection techniques, I rely on the collection of documents, 

observation studies and semi-structured interviews. The first and most important 

of these techniques is the collection of documents (Callon, 1991). I have collected 

both internally produced documents, such as internal memos, risk reports and 

presentation material, and more formal publicly available documents, such as gov-

ernment legal documents, formal project descriptions and public available status 

reports. The second technique, observation studies, is equally important, as these 

studies allowed me to follow the discussions of the different people involved in 

risk management. I have both attended formal risk meetings and observed people 

having more casual chats about risks and risk management in the course of their 

workdays. The observation studies were carried out as non-participating studies, 

which meant that I did not interfere with the discussions that took place in the 
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meetings I attended. The third and last data collection technique I used was semi-

structured interviews conducted face-to-face with different people involved in risk 

management. This includes project managers, external consultants, train operating 

companies, civil servants, suppliers, and more. The strategy has been to interview 

those actors who according to my network-tracing activity held key positions. 

 

1.7. Remaining dissertation structure 

This subsection outlines the structure of the remaining dissertation and describes 

the content of its different sections. As this dissertation is article-based, this sec-

tion includes the abstracts of the three research papers. 

 

Section 2: • The proliferation of risk managementŽ. This section situates the pro-

ject by describing the worldwide proliferation and standardisation of risk man-

agement and the emergence of risk management in the Danish public sector, with 

special focus on mega-project developments. This section also describes the 

events that preceded the Signalling Programme•s establishment and points to its 

wide entanglement with key public and private sector actors. This section has been 

included to stress the timeliness and relevance of my project and to stress the po-

tentially wide significance of my findings across types of organisations. 

 

Section 3: • Current risk management literatureŽ. This section describes the cur-

rent academic literature on •risk• and •risk management• and classifies it into dif-

ferent •risk paradigms• dependent on its theoretical assumptions. This has been 

done to structure this section and to provide an overview of the current literature•s 

contributions and limitations. This dissertation primarily takes into account the lit-

erature originating from the field of management accounting, but supplements this 

with seminal work across various fields of science. It also takes into account lit-
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erature on mega-projects from across fields of sciences. The section ends by de-

scribing four avenues of future research to advance our knowledge of •risk• and 

•risk management•; four avenues which this dissertation covers in the three papers. 

 

Section 4: •Theoretical frameworkŽ. This section introduces the theoretical 

framework applied in this dissertation, actor-network theory, by elaborating on its 

basic concepts and underlying philosophical assumptions. This section does not go 

into detail of the more specific concepts that I rely upon in the three research pa-

pers; these concepts are introduced in the papers. This section also provides an 

overview of the major studies in the accounting literature that take on an either 

pure actor-network theory perspective or combine it with other theoretical per-

spectives, as well as the contributions made by these studies. 

 

Section 5: •MethodŽ. The actor-network theory has methodological implications. 

This section begins by describing these implications. The remaining section has 

been divided into separate subsections dealing with: (1) the method chosen: (two) 

case studies, (2) the •units of analysisŽ, which refer to the •who, what, when and 

whereŽ of the dissertation, (3) the techniques employed to collect my information 

and the considerations given to their application; (4) my reflections on my own 

role as an observer and what it means to study mega-projects, and (5) the limita-

tions that follow from carrying out case studies (i.e. the challenges of •following 

the actorsŽ). 

 

Section 6: •The role of risk management inscription devices in translating uncer-

tainties into pure and impure risksŽ. This section represents the first of three ana-

lytical sections, which consists of my first research paper. The following is the ab-

stract of the paper: 
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The processes of translating uncertainties, the potentially infinite 

number of unknown, into a more limited amount of manageable 

risks have been defined as the cornerstone of risk management, but 

have not been the object of many longitudinal studies so far. This 

paper examines a practice of risk management pertaining to the 

carrying out of a large public capital investment programme and 

sheds light, in particular, on the role and effects of risk manage-

ment inscription devices. Drawing on the concepts of purification, 

framing and overflowing as advanced by actor-network theory, the 

paper shows that inscription devices, among other things, end up 

purifying the boundaries between which uncertainties can be in-

cluded and which excluded as risks. The paper theorises the in-

cluded risks to be the pure risks and the excluded risks to be the 

impure risks of the practice and shows that impure risks impair 

subsequent risk reduction. In contrast to pure risks, impure risks 

threaten the stability of the practice and its success in reducing all 

material risks. The paper contributes to current risk management 

literature by demonstrating the both enabling and constraining ef-

fects of inscription devices. 

 

Section 7: • The performativity of enterprise risk management in large public 

transportation infrastructure projectsŽ. This section represents the second of three 

analytical sections, which consists of my second research paper. The following is 

the abstract of the paper: 
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In light of the implementation of frameworks of enterprise risk 

management in large public infrastructure projects, this paper ex-

plores the relations between enterprise risk management and an in-

depth examined practice of risk management. The paper demon-

strates that by performing certain realities of •risk• and •risk man-

agement•, enterprise risk management made the practice construct 

the risks that confirmed its propositions. It further shows that the 

practice had difficulty sustaining the propositions of enterprise risk 

management over longer periods of time because situations arose 

which undermined those propositions. In these situations, the paper 

shows that reconfiguring the risk management control system, re-

defining risk terminologies, and redistributing the identities of ac-

tors became key conditions for stabilising the propositions of en-

terprise risk management. The paper concludes by stressing the 

importance of understanding the dynamic interaction between ma-

terial devices, language and identities of actors as conditions of 

long-term risk management success. 

 

Section 8: • Risk management and uncertainty in large infrastructure projects: 

What roles for knowledge and project management?Ž This section represents the 

third of three analytical sections, consisting of my third research paper. The fol-

lowing is the abstract of the paper: 

 

Risk management devices and practices are routine parts of deliver-

ing large infrastructure projects. Risk management places emphasis 

on quantifying risks and developing strategies to manage, control 

and mitigate them. This means that the contribution by the on-
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going production of knowledge during project processes is limited; 

instead, knowledge is positioned as upfront input to planning and 

specification. However, infrastructure projects are often character-

ised by long durations, by involving many actors at different stag-

es, and by a high degree of uncertainty, ambiguity and complexity. 

This presents a problem for both risk management approaches and 

project managers: How can uncertain future conditions and unex-

pected events be reconciled with rational approaches to risk man-

agement? How is the production of new knowledge during project 

processes incorporated into risk management practices? What ef-

fects do risk management practices have on the on-going project? 

To address these questions, we draw upon two comparative case 

studies of large Danish infrastructure projects, using Callon•s 

(1998a) dual notion of framing and overflowing. The cases demon-

strate the emerging uncertainties that challenge project and risk 

management objectives as new knowledge about the conditions are 

produced during project processes, and describe the activities of 

project actors to both perform risk management as required, but al-

so manage emerging uncertainties and concerns. We conclude that 

dominant risk management approaches neglect the wider range of 

uncertainties that emerge during project processes and that overre-

liance on these approaches threaten the long-term value and effec-

tiveness of the project. 

 

Section 9: •Discussion and conclusionŽ. This section summarises the main claims 

from the three above-mentioned analytical sections / the three research papers. 

This section also describes the contributions of the dissertation by linking the main 
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claims made in the three analytical sections / the three research papers to the over-

all research question. This section also describes the implications of the findings 

for practice and practitioners, the limitations of this dissertation and sets out direc-

tions for future academic research. 

 

Section 10: •ReferencesŽ. All references from the dissertation•s sections, includ-

ing those from the three research papers, have been consolidated in this section to 

give the reader easier access to an overview of the literature. This section has been 

divided into primary and secondary references, where primary references refer to 

the (field) documents collected, and secondary references to the academic litera-

ture. 

 

Section 11: •AppendicesŽ. This section contains the appendices of this disserta-

tion. All appendices (or references made to the same figures etc.) from the re-

search papers has similarly been consolidated. This has been done to avoid dupli-

cations and, again, to give the reader easier access to, in this instance, appendices. 
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2. The proliferation of risk management 

 

This section situates the project by describing both the worldwide proliferation of 

risk management and the emergence of risk management locally in the Danish 

public sector, with special focus on mega-project developments. The length of the 

three research papers did not allow a description of the wider entanglements, 

which is why this section elaborates on that. The section also defines risk man-

agement according to worldwide best-practice frameworks and sets out its basic 

conception, which bears many similarities to that of the rationalist-cognitive per-

spective. It goes on to show the winding trajectories of risk management as well as 

its close entanglement with key central government actors through time and space 

as it got implemented in the Danish public sector and in the Signalling Programme 

in particular. I have included this section to stress the timeliness and relevance of 

my project and to stress the potentially wide significance of my findings across 

sectors, industries and types of organisations. I have further included it to describe 

in further detail the developments that preceded the Signalling Programme•s par-

liamentary approval, developments that show the many different interests that the 

involved key public actors had invested in this practice. 

 

2.1. Worldwide risk management developments 

To begin with proliferation, the emergence of risk management can be ascribed to 

the development of corporate governance and the regulative control regime it 

brought about, which, in turn, was brought about by a range of corporate financial 

scandals (Power, 2007). In the mid-1990s, several corporate financial scandals, 

like the collapse of Baring Bank, led to criticism of current management and ac-

counting practices for not having prevented them. In response, several standards 

(guidelines, frameworks etc.) were produced around the world by committees ap-
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pointed by stock exchanges and the accountancy profession. Two of the major re-

ports were The Financial Aspects of Corporate Governance•s •Cadbury ReportŽ 

on corporate governance principles (The Financial Aspects of Corporate Govern-

ance, 1992) and the Committee of Sponsoring Organizations of the Treadway 

Commission•s (COSO) •Internal Control … Integrated Framework ReportŽ on in-

ternal control (COSO, 1992). In summary, these standards introduced formalised 

and holistic approaches for management to improve control of their organisations 

and their objectives. In the years that followed, more corporate financial scandals 

surfaced, such as Enron and WorldCom, which this time led to direct regulatory 

intervention. As an example, in 2002 the US government passed the Sarbanes-

Oxley Act, which prescribed that companies now had to produce an •internal con-

trol reportŽ. 

 

One of the major elements of corporate (and later on public) governance from the 

beginning was the introduction of first risk assessments, and later actual risk man-

agement practices (IFAC, 2006). In 1985, the largest US accountancy associations 

sponsored the Committee of Sponsoring Organizations of the Treadway Commis-

sion (COSO) in an attempt to improve management control practices. In 1992, 

COSO produced their world famous standard •Internal Control … Integrated 

FrameworkŽ (COSO, 1992), as mentioned above, the application of which was 

rapidly expanded across the globe (COSO, 2004a). This framework had been pro-

duced to •keep the company on course toward profitability goals and achievement 

of its missions, and to minimise surprises along the wayŽ (COSO, 1992, p. 1). The 

framework defined five key components, one of which was risk assessment, and 

stressed that this was an important element in dealing with these •surprises along 

the wayŽ (COSO, 1992, p. 29). In 2004, due to the corporate scandals occurring 

around the turn of the millennium, but also to more general societal developments, 
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COSO separated risk management into its own framework: •Enterprise Risk Man-

agement … Integrated FrameworkŽ (COSO, 2004a). This framework was about 

more than just a separation of risk management, however; the framework •incor-

porated the internal control framework within itŽ, thus downgrading corporate 

governance and internal control to expressions of risk management (COSO, 

2004b, p. v; but see also Hayne & Free, 2014, for a detailed description of the in-

stitutional work that led to this, and Spira & Page, 2003, who term this •the rein-

vention of internal controlŽ). 

 

COSO•s enterprise risk management framework has gained status as one of the 

world•s best-practice risk management frameworks and crystallises the core con-

ception of risk management across counties, sectors and types of organisations 

(Power, 2007, 2009). It has absorbed earlier concepts like operational risk man-

agement, insurance risk management, strategic risk management and financial risk 

management (Verbano & Venturini, 2011) and stands as the most well-known 

framework across the globe (COSO, 2001; Fraser et al., 2008). It further defines 

the same core conception of •risk• and •risk management• as do other best-practice 

national and international standards (See Raz & Hillson, 2005 for a comparative 

review). The Project Management Institute•s •A Guide to the Project Management 

Body of KnowledgeŽ (PMI, 2004), for example, identifies risk management as one 

of the key drivers of project success, and The Institute of Risk Management, The 

National Forum for Risk Management in the Public Sector, and The Association 

of Insurance and Risk Managers• •A Risk Management StandardŽ (IRM et al., 

2002) do the same for all types of organisations. This also follows from frame-

works on project management in more general terms, where risk management has 

become a crucial part of •good• project management (Winch, 2010; Winch & 

Maytorena, 2011). COSO ERM defines enterprise risk management as follows: 
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•Enterprise risk management is a process, effected by an entity•s 

board of directors, management and other personnel, applied in 

strategy setting and across the enterprise, designed to identify poten-

tial events that may affect the entity, and manage risk to be within its 

risk appetite, to provide reasonable assurance regarding the 

achievement of entity objectivesŽ. (COSO, 2004, p. 2) 

 

The COSO ERM definition of risk management •captures key concepts funda-

mental to how companies and other organizations manage risk, providing a basis 

for application across organizations, industries, and sectorsŽ (COSO, 2004, p. 2). 

This definition reflects broad fundamental ideas. It follows that risk management 

should be understood as: an ongoing and iterative process; affected by people at 

every level of an organisation; applied in a strategic setting; applied across the en-

terprise at every level and unit; designed to identify potential events that, if they 

occur, will affect the organisation, and to manage risks within its appetite; able to 

provide reasonable assurance to organisational management and board of direc-

tors; and geared to the achievement of objectives. The underlying premise is that 

every organisation exists to provide value for its stakeholders. COSO writes that 

•all entities face uncertaintyŽ and that •the challenge for management is to deter-

mine how much uncertainty to accept as it strives to grow stakeholder valueŽ 

(COSO, 2004, p. 1). This value can then be achieved by the inherent capabilities 

of risk management, which are: •aligning risk appetite and strategy; enhancing 

risk response decisions; reducing operational surprises and losses; identifying and 

managing multiple and cross-enterprise risks; proactively seizing opportunities; 

and improving the deployment of capitalŽ (COSO, 2004, p. 1). 
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The COSO ERM and similar different frameworks are based on the same basic 

components that organisations are recommended to follow if they want to achieve 

the above ideals of value production, increased organisational control and comply 

with •good governance• tendencies. In their essence, these frameworks can be de-

scribed as, firstly, defining the objectives of the organisation and aligning them 

with the organisation•s risk appetite. This includes setting the tone of the organisa-

tion, the emphasis on risk management, the objectives of the practice, the ethical 

values of the organisation and more. Secondly, internal and external events that af-

fect the achievement of the organisational objectives must be identified, distin-

guishing between risks and opportunities. Thirdly, risks must be analysed and as-

sessed in relation to their probabilities and consequences (or likelihood and 

impact) as a basis for how they should be managed later on. In this respect, organ-

isations are recommended to both exhibit quantitative calculations and qualitative 

judgment and plot these assessments into risk maps in order to generate overviews 

of the continued risk situation. Fourthly, management has to select appropriate risk 

responses ranging from acceptance, avoidance, reduction, sharing etc., and carry 

these out in order to match the pre-set risk appetite. And lastly, risk monitoring 

and control should take place to provide feedback on current risk developments to 

the effect that new risks are identified, current risks reassessed and new actions 

taken to ensure that the risk value is kept below the risk appetite. 

 

While COSO ERM and similar frameworks outline the benefits to be gained from 

implementing them, they also recognise that there are certain limitations connect-

ed to such implementation. It follows that despite the strong emphasis in the 

frameworks on calculation and rationalistic knowledge conditions, risk manage-

ment depends on human judgment, which can be •faultyŽ (COSO, 2004, p. 5). In 

addition, decisions on how to identify, assess and respond to risks need to consider 
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the relative costs and benefits; breakdowns can occur because of simple errors or 

mistakes; controls can be circumvented by the collusion of two or more people; 

and management has the capability of overriding employee risk management deci-

sions. It is those elements that •preclude a board and management from having 

absolute assurance as to the achievement of the entity•s objectives [my emphasis]Ž 

(COSO, 2004, p. 5). COSO ERM proposes, however, on the last page of the exec-

utive summary, that if all the actors involved, from board of directors, to senior 

management, other personnel, regulators, professional organisations, educators, 

consultants, etc., embrace this concept and embody and utilise its core understand-

ings, then •these benefits will  be realized [my emphasis]Ž (COSO, 2004, p. 7). 

 

In conclusion, COSO ERM and similar frameworks reflect an understanding of 

•risks• as objective facts or truths, although they recognise that risks can be more 

than dangers or threats, and also opportunities. They also build on the logic that 

risks can be controlled through rationalistic planning and structured identification 

and assessment processes. They do acknowledge that humans may have cognitive 

biases and that processes are open for manipulation, but rather than recognising 

this as pre-conditions, they tend to attribute this to so-called •limitationsŽ or what 

can be described as •deviationsŽ from an otherwise rational approach. They fur-

ther encourage the reliance on statistical methods to calculate •risk levels• from 

which proper courses of action can be taken, depending on the pre-set •risk appe-

tite•. In this connection, Power has compared their basic conception to the logic of 

that of a thermostat: •ƒwhich adjusts to changes in environment subject to a pre-

given target temperatureŽ (2009, p. 849). In sum, COSO ERM and similar frame-

works thus end up becoming deeply rationalistic and functionalistic, which further 

because of their worldwide popularity now shape different organisations• ap-
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proach to dealing with •risk• and •risk management•, including in public mega-

projects, to which the following Subsection 2.2 is dedicated. 

 

2.2. Emergence of risk management in the Danish public sector  

In the mid-1990s, around the same time that international corporate financial 

scandals were unfolding and discourses of corporate governance and risk man-

agement emerged, the country of Denmark watched as similar Danish public sec-

tor corporate scandals unfolded. One of the largest and most controversial cases 

was the Combus financial scandal. In 1995, Combus, the bus division of the state-

owned train operating company, DSB, was spun off into a separate state-owned 

company; see statute no. 232 of 04/04/1995 (Transportministeriet, 1995). Three 

years later after its establishment, however, Combus suffered financial problems 

as operating accounts showed a large deficit (Rigsrevisionen, 1999a). The Nation-

al Audit Office looked into the matter and arrived at the conclusion that Combus 

had •demonstrated financial imprudenceŽ and that the Ministry of Transport as the 

governing administration •should have been aware of the inadequate management 

accounting practice exhibited [my translations]Ž (Rigsrevisionen, 1999a: I, 12). 

The National Audit Office further concluded that Combus had taken unnecessary 

risks when bidding for bus lines by only including very slim profit margins. This 

ultimately •contributed to the poor financial performance of the company [my 

translation]Ž (Rigsrevisionen, 1999a: I, 20-22). In the end, Combus was sold to the 

British company Arriva for the symbolic amount of DKK 100 and just barely 

avoided bankruptcy. 

 

In September 1998, the Danish Public Account Committee requested that the Na-

tional Audit Office look into yet another public financial scandal (Rigsrevisionen 

1999b). From 1995 to 1998, the Danish Road Directorate had reported cost over-
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runs on several minor capital investment programmes, which was a matter of con-

cern to the Danish Parliament. The Road Directorate has the direct responsibility 

of planning, designing, operating and maintaining all state-owned roads. In 1999, 

the National Audit Office published their report, which concluded that •12 out of 

15 programmes had budget deviations of more than plus-minus ten per cent of to-

tal costs [my translation]Ž, which amounted to more than DKK 1 billion (Rigsrevi-

sionen 1999b, I, 9). The National Audit Office attributed 82 per cent of that 

amount to changed project conditions caused by other government bodies than the 

Road Directorate, which thus mitigated the severity of the situation for the Road 

Directorate. At the same time, however, the National Audit Office wrote that •the 

Road Directorate should have anticipated the risk of extra costs during budgeting 

[my translation and emphasis]Ž (Rigsrevisionen 1999b, I, 10). The National Audit 

Office further emphasised •that no risk assessment and uncertainty calculations 

had been madeŽ and found it •vitally important that such measures were made in 

future [my translations]Ž to avoid cost overruns (Rigsrevisionen 1999b, I, 21). 

 

The National Audit Office slowly began to define risk assessments as a precondi-

tion for proper management control and accounting. The above two scandals and 

the subsequent two reports were two of the first public investigations which ex-

plicitly stressed the importance of risk assessments in ensuring proper manage-

ment control. In 1999, the Ministry of Transport intensified its monitoring of the 

Road Directorate as they agreed to implement systematic risk assessment in all 

capital investment programmes in the Road Directorate•s jurisdiction 

(Vejdirektoratet, 2000, p. 37). In the second of the two 1999 reports, the National 

Audit Office commented that they found this measure significant for providing a 

•loyal, clear and transparent [my translation]Ž overview of budget conditions 

(Rigsrevisionen 1999b, VI, 175). In Denmark, the Ministry of Transport receives 
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on average approx. 80 per cent of all nation-wide capital appropriations, which 

means that the largest part by far of all capital investment programmes falls within 

their jurisdiction to manage (see Appendix 1). This means also that capital ex-

penditure scandals emerging from agencies under the auspice of the Ministry of 

Transport have the potential largest negative effects on total public capital ex-

penditure. The Ministry of Transport is responsible for the entire transport infra-

structure, which ranges from state road and railway networks to harbour, airport 

and postal facilities. The road and railway agencies receive the largest part by far 

of all capital appropriations, which makes developments in this area the most im-

portant for the control of total public capital expenditure. 

 

In the years between 2000 and 2005, this situation made things worse as Rail Net 

Denmark (Banedanmark), the agency that manages the railway infrastructure, also 

revealed management control problems like those of the Road Directorate (Rigs-

revisionen, 2002, 2004, 2005). In the Traffic Agreement covering the period from 

2000 to 2004, Rail Net Denmark had received DKK 530 million extra a year to 

catch up with past decades of maintenance and renewal backlogs (Finansminister-

iet, 1999). It followed that Rail Net Denmark had to obtain DKK 140 million of 

this amount a year from improved internal operational efficiency. In 2002, howev-

er, the National Audit Office reported that Rail Net Denmark had achieved the 

planned amount of railways improvement, but that this had been done without any 

systematic knowledge of what had needed improvement. This prompted the Na-

tional Audit Office to report that for many of the restorations projects that had 

been undertaken, Rail Net Denmark •failed to comply with the most basic finan-

cial management procedures and routines [my translation]Ž (Rigsrevisionen 2002, 

III, 149). The National Audit Office also criticised the fact that although Rail Net 

Denmark had achieved their DKK 140-million efficiency improvement, the organ-
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isation was unable to document whether these savings were caused by increased 

efficiency or by other factors (Rigsrevisionen 2002, IV, 262). 

 

As a consequence of the above-mentioned scandals, during this period, the Na-

tional Audit Office also criticised the Ministry of Transport for lacking oversight 

with all of its agencies and enterprises (Rigsrevisionen, 2004). In 2002, this led 

the Public Accounts Committee to ask the National Audit Office to undertake a 

full performance audit of the Ministry of Transport. In 2004, the National Audit 

Office reported that the Ministry Transport•s monitoring efforts had been unsatis-

factory, and the Audit Office pointed to severe management information problems 

(Rigsrevisionen, 2004, I, 57). They did approve of the fact that the Ministry of 

Transport had implemented a new management control system in 2003, but criti-

cised that the system had only been partly implemented and was •far from relevant 

[my translation]Ž (Rigsrevisionen, 2004, I, 15). In 2005, this culminated as the Fi-

nance Committee received word about •irregularities• concerning state appropria-

tion acts from Rail Net Denmark. The National Audit Office looked into seven 

different cases and found that due to inadequate accounting information, certain 

dispositions had been made without appropriational approval. The National Office 

concluded that the Ministry of Transport•s oversight with Rail Net Denmark had 

been highly criticisable and that Rail Net Denmark•s management control was un-

satisfactory (Rigsrevisionen 2005, I, 89-94). In 2005, the CEO of Rail Net Den-

mark stood down.4 

 

It was not only in the jurisdiction of the Ministry of Transport that capital invest-

ment programmes turned out to incur cost overruns. In 1999, the Danish National 
                                                 
4 See Justesen and Sk¾rb¾k (2010) for more details on the Ministry of Transport•s response to the National Audit 

Office•s critique between the years 1999 and 2004. They describe how the Ministry of Transport attempted to cope 

with the critique, among other measures by implementing a risk management system. 
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Broadcasting Corporation (Danish Radio) decided to gather the different parts of 

its organisation into one single building, which was to be constructed. The con-

struction costs had been budgeted at DKK 3 billion with an uncertainty margin of 

plus 15 or minus 10 per cent, meaning that the total construction costs had been 

estimated to end up somewhere between DKK 2.7 to 3.5 billion. It was also stated 

that Danish Radio expected the new headquarters to be completed by the end of 

2004. In September 1999, the Danish Parliament•s Finance Committee approved 

the construction act and agreed to finance about DKK 2.3 billion of the total costs 

through a state-guaranteed loan (the remaining costs to be financed by sale of ex-

isting buildings). Danish Radio planned to supervise the project themselves and 

therefore sat up a construction committee and a construction management organi-

sation. In late 1999, Danish Radio commenced the construction of what would lat-

er be known as the Danish Radio Building. The Danish Ministry of Culture had 

the oversight responsibility, as Danish Radio fell within their jurisdiction. 

 

The Danish Radio Building project turned out to be one of the largest Danish con-

struction scandals with total costs of approx. DKK 4.7 billion, which was DKK 

1.7 billion, or 57 per cent, over budget. In addition, the project went bad from the 

very beginning. In 2001, the construction programme had been delayed and the 

construction management organisation found inadequate. In 2002, the budget for 

constructing the prestigious concert hall had been overrun due to increased labour 

expenses. In 2003, MT H¿jgaard, one of the main contractors reported that the 

tendering material for the concert hall contained material errors which it would re-

quire large costs and delays to fix. In 2004, Danish Radio reported increased costs 

of advisory fees. In 2005, Danish Radio further had to realise that the parliament 

was unwilling to finance cost overruns of more than approx. DKK 300 million, 

which led to unwanted operational savings and construction compromises. In 
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2005, MT H¿jgaard announced that they had to postpone the completion date to 

the beginning of 2008, which led to organisational turmoil, as Danish Radio had to 

leave their existing premises by 2006. In the aftermath, 521 employees had to be 

laid off or let go in other ways; approx. DKK 300 million had to be saved annually 

in future; and the Chairman of the Board, the Director General, the Chief Financial 

Officer and the head project manager all had to step down (KPMG & Grant 

Thornton, 2008). 

 

The National Audit Office had been involved from the early stages of this scandal 

in its capacity of the government annual auditor of state-owned enterprise and 

agencies. In September 2006, the National Audit Office further launched a special 

investigation into the Danish Radio Building project (Rigsrevisionen, 2006). In 

November 2006, however, the Danish Parliament Administration received a re-

quest from the chairman of the Cultural Affairs Committee to examine whether 

the National Audit Office was legally competent to undertake such an investiga-

tion. In an article printed in the •Weekly Newsletter for Board of DirectorsŽ [Uge-

brev for bestyrelser] it had been claimed that the National Audit Office would be 

auditing their own work on the matter and was thus incompetent. The article based 

this claim on the National Audit Office•s audit protocol from 2005, which had 

stated: •The National Audit Office concludes that Danish Radio has had adequate 

focus on the risks that can extend the project or lead to extra costs, and on unfore-

seen costs for the rest of the project period [my translation and emphasis]Ž (Folke-

tingets Administration, 2006). The Parliament Administration found this situation 

problematic, and the National Auditor responded the following day by cancelling 

all on-going investigations into Danish Radio as •there can be no doubt concern-

ing the National Audit Office•s qualification and credibility [my translation]Ž 

(Rigsrevisionen, 2006, p. 1). 
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In 2007, the Danish parliament decided to conduct an investigation into the Danish 

Radio Building project with the purpose of •assessing the main causes of the in-

crease in costs of the building projectŽ (Kulturministeriet [Ministry of Culture], 

2007). As the National Audit Office had itself withdrawn from the investigation, 

the auditors KPMG and Grant Thornton were contracted by the Ministry of Cul-

ture to carry out this task. KPMG and Grant Thornton came to the conclusion that 

the budget deviations primarily could be attributed to •poor management supervi-

sionŽ and •the lack of an effective management control systemŽ stressing here 

•the lack of an effective risk management systemŽ (KPMG & Grant Thornton, 

2008, p. 26-32). In more detail, the auditors argued that management had failed to 

take all material uncertainties into account and failed to properly assess the likeli-

hood and impact of those uncertainties that had been taken into account. This 

meant that the necessary actions to prevent cost overruns had not been taken and 

that •incomplete risk assessments therefore indirectly had contributed to the in-

crease in the cost of the Danish Radio BuildingŽ (KPMG & Grant Thornton, 2008, 

p. 263). In sum, the Danish Radio Building scandal led to strong pressure on all 

enterprises and agencies across the public sector to implement risk management. 

 

In 2006, this pressure was made into legislation on large public transport capital 

investment programmes, as the Danish Ministry of Finance [Finansministeriet] 

had become concerned with the technique applied to estimate total project costs. 

At that time, the most widely used technique was the •successive principle meth-

od•, or just •successive calculation•, which builds on statistics to integrate cost es-

timation with uncertainty analysis (Lichtenstein, 2000). The Ministry of Finance, 

however, had over some time experienced that projects using that principle tended 

to incur cost overruns (Finansministeriet, 2010). The Ministry also knew that pro-
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jects abroad (using similar techniques) suffered from the same tendency and that 

research had shown that this was due to strategic misrepresentation, meaning that 

successive calculation was open to political manipulation (e.g. Flyvbjerg et al., 

2002). Consequently, the Ministry of Finance decided to collaborate with the Min-

istry of Transport on developing what was later to be called the •New Budgeting 

MethodŽ. On 24 October 2006, this method was introduced for projects under the 

auspices of the Ministry of Transport that had a separate appropriation in the Fi-

nancial Act or were legislated by parliament (Transportministeriet, 2006). 

 

The •New Budgeting MethodŽ introduced several new aspects into budgeting on 

large transportation project. These included banning successive calculation and 

replacing it by the use of experience-based costs from prior projects 

(Transportministeriet, 2006). This meant that all future risk estimates had to be 

excluded from the calculations. In the recognition that cost overruns still might 

happen, however, and that funds would have to be available for such a contingen-

cy, an experience-based contingency reserve, or risk margin, of 30 per cent was 

added. In the guidelines accompanying the •New Budgeting MethodŽ, it was also 

stated that management control practices had to be supported by a much more sys-

tematic approach to risk management (Transportministeriet, 2008). This was im-

plemented in order to ideally prevent the risk margin from being used and to en-

sure project objectives. It was further stressed that this practice had to be 

implemented and operated throughout the lifetime of the project, and rely on fixed 

operating and documentation procedures. It was also made compulsory to imple-

ment an IT-based risk management control system along with a long list of much 

more specific requirements. In this respect, the Ministry of Finance argued that 

practices of risk management were to be constructed on the basis of best-practice 
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frameworks referring to, among other aspects, the before-mentioned COSO-

framework (Finansministeriet, 2007). 

 

The reason why the •New Budgeting MethodŽ was turned into law on 24 October 

2006 was because two days later, on 26 October 2006, the Danish parliament de-

cided to go ahead with one of the largest Danish mega-projects to date: the Signal-

ling Programme. In the period between 2000 and 2005, due to limited appropriat-

ed funds, Rail Net Denmark had not been in a position neither to perform 

maintenance of the signalling systems, nor to remove renewal backlogs, and by 

2006 this caused major delays, something which the parliament could not avoid 

acting upon if they wanted an operational train service. The Ministry of Finance 

wanted to improve the Signalling Programme•s chances of success, which is why 

the •New Budgeting MethodŽ was approved immediately before the programme•s 

approval. The Signalling Programme ended up becoming the first Danish attempt 

at implementing the •New Budgeting MethodŽ, including holistic risk manage-

ment, as a practice to prevent cost overruns. In 2010, four years after implementa-

tion of the method, the Ministry of Finance declared •New Budgeting MethodŽ a 

success. Today, it serves as a best-practice illustration for the rest of the public 

sector on how to deal with •risk• and •risk management• (Finansministeriet, 2010). 

 

The following subsection (Section 2.3) turns the attention to the Signalling Pro-

gramme and describes in more detail how it came into being, i.e. the actions and 

events leading up to the point where the project was given a green light. It is one 

thing to decide that organisations need to implement •best-practice risk manage-

mentŽ and another thing for organisations to articulate it, to translate •best prac-

ticeŽ into •actual practiceŽ. In the following subsection, I therefore describe how 

the practice of risk management was constructed. After this subsection, I will give 
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a brief overview of the main actions and events that happened in that (Section 

2.4). I end the main section after this, as the papers give a more detailed account of 

the action and events that took place after the programme had come into being. 

 

2.3. The Signalling Programme 

The Signalling Programme came into being with the parliamentary decision to 

look into the possibilities of a permanent solution to the above-mentioned deterio-

ration of the Danish rail signalling infrastructure (Finansministeriet, 2005). In 

2005 the conditions of the signalling infrastructure had decayed to the point where 

train operation became problematic due to massive delays (Banedanmark, 2009a). 

In that same year, the Danish parliament decided to grant DKK 20 million to Rail 

Net Denmark towards a systematic assessment of the severity of the conditions, 

and, if necessary, the establishment of different investment strategies for dealing 

with this (Finansministeriet, 2005). Booz Allen Hamilton, a consultancy company, 

was contracted to undertake this assessment. In 2006, they submitted their report 

showing that the Danish signalling systems had aged to the point where many of 

the present systems had overrun their technical service life (Booz Allen Hamilton, 

2006a). The report, called the •Signalling Analysis•, pointed to four different in-

vestment strategies with total replacement costs amounting to between DKK 25.8 

and 33.1 billion: three successive age-based replacement strategies and one total 

replacement-based strategy (Booz Allen Hamilton, 2006a, p. 117). Booz Allen 

Hamilton further calculated that about DKK 18 billion, or about 50-70 per cent of 

the total replacement costs, represented risk values, i.e. unforeseen costs and 

budgetary uncertainty in general (Booz Allen Hamilton, 2006a, p. 113). 

 

More specifically, Booz Allen Hamilton demonstrated that the existing signalling 

systems generated approximately 39,000 delayed trains every year and accounted 
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for about half of all the delays that Rail Net Denmark as the owner was responsi-

ble for (Banedanmark, 2009a). In Denmark, the rail network covers about 2,100 

kilometres of lines and 3,000 kilometres of tracks and serves about 560 train sets 

and engines from four major operators every day. The existing railway systems are 

equipped with traditional signalling equipment, i.e. colour light signalling, train 

detection by means of track circuits and points operated by electric point ma-

chines. It covers 6,837 signals, 2,864 point machines and 563 level crossing facili-

ties, which are all controlled by 77 CTC systems, with 364 associated substations, 

274 interlocking systems, 244 line block installations and 1,713 train detection fa-

cilities (Booz Allen Hamilton, 2006a, p. 29). The rail network can be divided into 

two areas; the main regional lines (f-banen), which cover all inter-city train traffic; 

and the Copenhagen mass transit system (s-banen). The regional lines are operated 

from three larger regional control centres and 11 smaller control centres, and the 

mass transit system is operated from one large control centre. The Signalling 

Analysis took into account the age, errors, state and maintenance requirements of 

all of the above and concluded that the total renewal strategy would be the eco-

nomically and technically best way to renew the systems (Banedanmark, 2009a). 

 

The concept of total renewal was described as replacement of all signalling 

equipment from basic train detection and point machines to the overall traffic 

management system as well as on-board train communication systems, regardless 

of age (Banedanmark, 2009a). The key elements described were that all regional 

network signalling equipment had to be replaced with ERTMS (European Railway 

Traffic Management System) level 2-based signalling technology and modern 

computer-based area interlocking and state-of-the-art central control systems 

(Banedanmark, 2009a). ERTMS is a mandatory common European standard for 

train control and train radio systems that has been implemented to advance in-
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teroperability across European countries. Similarly, all signals on the Copenhagen 

mass transit system network had to be replaced by a suitable metro/urban railway 

signalling system, i.e. a CBTC (Communication Based Train Control) system pre-

pared for driverless operation (Banedanmark, 2009a). The key elements also in-

cluded developing new national operational rules by adopting existing and proven 

sets of rules in accordance with European standards. Overall, the purpose of the 

total renewal strategy was to •implement the newest proven signalling technology, 

based on standard industrial hardware components, redundant system configura-

tions offering uniform system interfaces and high reliabilityŽ (Banedanmark, 

2009a, p. 9). The total renewal strategy was thus very ambitious. 

 

Booz Allen Hamilton reported this back to Banestyregruppen (a steering commit-

tee), which had been established with members from the Ministry of Transport, 

the Ministry of Finance, the Traffic Authority, Danish State Railways, and Rail 

Net Denmark (Booz Allen Hamilton, 2006c). In 2006, when Booz Allen Hamilton 

presented their findings, Banestyregruppen was shocked by the calculated risk 

value of DKK 18 billion (I4, 12). Before the findings in the •Signalling Analysis• 

came to its attention, Banestyregruppen had calculated with a risk value of approx. 

DKK 1 billion (I4, 12). Booz Allen Hamilton had used the successive calculation 

principle to calculate the risk value, and they had used the 50 percent fractile, 

which meant that the project had a 50 percent probability of being even more ex-

pensive. When especially the Ministry of Finance and the Ministry of Transport 

heard this, they questioned whether less risky investment strategies could not be 

pursued (I4, 94). In response, Booz Allen Hamilton was therefore asked to come 

up with two investment variants on the total replacement strategy which could re-

duce the •value at risk• (I4, 16, 94). Booz Allen Hamilton did so, and when the 
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original •Signalling Analysis• was submitted, it included an extra report with an 

analysis of two investment variants• (Booz Allen Hamilton, 2006b). 

 

Booz Allen Hamilton was able to reduce the risk value from approx. DKK 18 to 

10 billion by primarily postponing the deadline across the network from 2016 to 

2020, which allowed for an extended roll-out period and thus reduced the risk of 

delays (Booz Allen Hamilton, 2006c, pp. 33-34). This time, the total replacement 

costs were estimated to be about DKK 21.3 billion. Rail Net Denmark presented 

this to Banestyregruppen, where the representatives of the two ministries this time 

were less sceptical (I4, 130). The Ministry of Finance and the Ministry of 

Transport were still concerned with the size and complexity of the programme, but 

as expressed by one of the members of Banestyregruppen, this project was a •rock 

solid business caseŽ that had to be undertaken (I4, 132). He explained that the en-

tire operation of the rail network depended on the signalling systems, and because 

they would basically soon no longer function, they had to be replaced, that is, as 

he said, if the government wanted public rail transportation to be available (I4, 

107). In summary, there was no disagreement about whether the project had to be 

undertaken, but the key actors were concerned whether the project could be com-

pleted within time and cost and thus not turn out as yet another public scandal. 

 

On 26 October 2006, the Danish parliament endorsed the •rock solid business 

caseŽ and decided that Rail Net Denmark were to plan the coming years• invest-

ments, within their current funding, based on the intention to implement a total re-

placement of the existing signalling systems (Finansministeriet, 2006). The par-

liament further allocated DKK 100 million towards a more detailed analysis of the 

different total replacement scenarios in which the completion date was set to be 

2018 and 2020 respectively. The agreement meant that Rail Net Denmark had to 



44 
 

establish detailed time plans, cost estimations and risk profiles for different total 

replacement scenarios; they had to propose two scenarios for the regional line, ad-

hering to the ERTMS recommendations, and two scenarios for the mass transit 

system (Finansministeriet, 2006). In addition, Rail Net Denmark had to develop 

more scenarios if during this work they found different, but better replacement 

scenarios in relation to Booz Allen Hamilton•s findings. The focus here was on 

time, cost and risks, and the project scenarios had to be so detailed that they could 

be used as a basis for potential later contractual procurement and thus move the 

project forward into its next phase (Banedanmark, 2008a). 

 

In the years between 2006 and 2008, Rail Net Denmark carried out this work 

through an established project organisation called the Signalling Programme, 

which later became the organisation responsible for managing the replacement 

programme (Banedanmark, 2008a). The Signalling Programme had its own ac-

count in the Financial Act and reported to Rail Net Denmark•s board of directors 

and the above-mentioned Banestyregruppen. To begin with, this organisation con-

sisted of three people and therefore lacked the competencies to carry out the as-

signed task (I4, 18). Consequently, the Signalling Programme contracted external 

consultants from Ramboll A/S (Denmark), Emch+Berger Group AG (Switzerland) 

and R+R Burger und Partner AG (Switzerland) as collaborators (Banedanmark, 

2008a). These consultancies had formed an international conglomerate together 

with Parsons (UK), RMCon (Switzerland) and Ramboll Management (Denmark) 

as sub-consultants, and had won the bidding. At the same time, the Signalling 

Programme began to hire more people on its own and thus develop into a more 

competent project organisation. In late 2008, Rail Net Denmark presented its find-

ings in two major reports, both named after the Signalling Programme organisa-

tion: •The Signalling Programme Background Report• and •The Signalling Pro-
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gramme Decision Report• (Banedanmark, 2008a, 2008b). These reports covered 

the findings made in extensive technical reports, two major project specification 

reports and an external quality assurance report. 

 

Rail Net Denmark divided the programme into two major subprojects: the regional 

lines network and the mass transit system (Banedanmark, 2008a). For the regional 

lines subproject, Rail Net Denmark established four different scenarios of varying 

duration and calculated the socio-economic impacts, total costs and risk profiles of 

each of them. The third scenario, scheduled from 2009 to 2021, was recommended 

because it had the best trade-off between the above factors (Banedanmark, 2008b, 

p. 11). The Signalling Programme expected this scenario to improve train punctu-

ality by approx. four percentage points due to the elimination of around 80 per 

cent of all signalling errors (Banedanmark, 2008b, p. 9). Also, ERTMS was ex-

pected to lead to more efficient infrastructure operation, maintenance and traffic 

control, increased safety levels on smaller train lines without automatic train con-

trol systems, and improved passenger information. The Signalling Programme fur-

ther expected cost savings of approx. DKK 6.7 billion during the 25-year lifetime 

of the ERTMS-based system once implemented. The total replacement costs for 

the regional lines were estimated to be approx. DKK 19.6 billion, and the risk val-

ue to be approx. DKK 2.8 billion. Combined, the Signalling Programme estimated 

savings of about 790,000 hours in passenger delays per year. 

 

For the mass transit system subproject, Rail Net Denmark similarly established 

four different scenarios of varying duration and calculated the socio-economic im-

pacts, total costs and risk profiles of each of them. In contrast to the regional lines 

network, this analysis showed that a total replacement in the period from 2009 to 

2020 had the unparalleled best socio-economic impacts, total costs and risk profile 
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(Banedanmark, 2008b, p. 15). The Signalling Programme also expected improved 

train punctuality, but in this case at a level of 0.8 percentage points, as well as im-

proved train capacity, increased safety levels and improved passenger information. 

The total replacement costs were estimated to be DKK 4.1 billion and the risk val-

ue to be DKK 0.6 billion. Combined with the DKK 2.8 billion risk value of the re-

gional lines subproject, this was therefore much lower than the original combined 

risk value of DKK 10 billion estimated by Booz Allen Hamilton. Rail Net Den-

mark explained that this reduction had been realised through the clarification of 

many technical issues, the establishment of a separate project organisation and an 

extension of the future phases (Banedanmark, 2008a). 

 

Between the preparation of the •Signalling Analysis• and the •Signalling Pro-

gramme• reports, however, the Ministry of Finance had grown tired of the calcula-

tion techniques applied on mega-projects, the successive calculation mentioned 

above (Finansministeriet, 2010). The Ministry of Finance had learned from expe-

rience that projects using successive calculation tended to produce unreliable es-

timations of total project costs. Booz Allen Hamilton had applied successive cal-

culation when they prepared the initial investment strategies, but as mentioned 

above, this calculation technique was banned for transport mega-projects with the 

parliament•s approval of the •New Budgeting MethodŽ. Booz Allen Hamilton had 

estimated total costs of the two extra investment strategies to be DKK 21.3 billion 

(including risk values), but these costs now had to be reassessed in order to com-

ply with the new method. In practice this meant that Rail Net Denmark had to 

compare this programme to a reference class of programmes, but as such pro-

grammes did not exist, and because Rail Net Denmark wanted suppliers to bid on 

functional requirements (and then leave them to design their own system within 

those functional requirements) and not a long list of components, large parts of the 
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budget were therefore still the result of estimation. In addition, Rail Net Denmark 

had to exclude all risk estimates from the budget and instead apply the 30 percent 

risk reserve on actual prices. 

 

The •Signalling Programme• report showed that by excluding risk values but still 

including the 30 percent risk reserve, total replacement costs could be reduced to 

DKK 19.6 billion for the regional lines subproject and DKK 4.1 billion for the 

mass transit system subproject (Banedanmark, 2008b, pp. 35-66). Combined, this 

amounted to DKK 23.7 billion, which was DKK 2.4 billion higher than Booz Al-

len Hamilton•s initial cost estimations of DKK 21.3 billion for the two extra in-

vestment variants. As Rail Net Denmark, however, had had to exclude risk values 

when using the •New Budgeting MethodŽ, the actual total replacement costs 

amounted to DKK 23.7 billion minus 30 per cent, or DKK 18.2 billion. Compared 

to Booz Allen Hamilton•s estimate, this was thus DKK 3.1 billion lower, even de-

spite the fact that another approx. DKK 3 billion worth of components had been 

added since Booz Allen Hamilton•s initial assessment (Banedanmark, 2008b, p. 

67). This difference was important, as the •New Budgeting MethodŽ introduced 

risk management in order to make sure that the risk reserve of 30 per cent would 

not be used, and thus that the programme could be completed within the reduced 

DKK 18.2-billion budget (Transportministeriet, 2008). 

 

In their approach to managing risks during the period 2006 to 2008, Ramboll, as 

one of the main advisors, took up the task of developing this required holistic and 

comprehensive practice of risk management (Banedanmark, 2008c). Ramboll de-

veloped what they described as a •state-of-the-art risk management systemŽ 

(Banedanmark, 2008c, p. 5). In more detail, Ramboll described that they had fol-

lowed the PMBOK best-practice recommendations, which included: •deciding on 
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how to approach, plan, and execute the risk management activities, determining 

which risks might affect the programme and document their characteristics, priori-

tising risks for subsequent further analysis or action by assessing and combining 

the risks probability of occurrence and consequence of impact, numerically ana-

lysing the effects on overall programme objectives of identified risks, developing 

options and action to enhance opportunities and to reduce threats to programme 

objectives, tracking identified risks, monitoring residual risks, identifying new 

risks, execution risk response plans, and evaluating their effectiveness throughout 

the programme lifecycleŽ (Banedanmark, 2008c, p. 44). Overall, this system ena-

bled a structured approach to the identification, assessment, reduction and moni-

toring of risks throughout the lifetime of the programme and thus extended the 

system beyond the project specification phase (Banedanmark, 2008c, p. 6). 

 

In adhering to the requirements of the •New Budgeting MethodŽ to support the 

risk management practice by an IT-based risk management control system, Ram-

boll further developed a risk register to keep track of the status of identified risks 

(Banedanmark, 2008c, p. 13). This system also made it possible to keep track of 

risk reducing measures, to generate status overviews of current risks, to keep track 

of responsibilities and actions, to present plans for risk reduction and to provide 

documentation (Banedanmark, 2008c, p. 46). In order to identify significant risks, 

Ramboll also implemented a standard 5x5 risk-rating matrix, or what would later 

be known as •the traffic light assessment matrixŽ, showing consequence on the x-

axis and probability on the y-axis (See Appendix 4). This matrix was categorised 

into high (red), moderate (yellow), and low (green). Ramboll also specified the 

five probability classes according to different numerical percentage intervals and 

the five consequence classes into cost, time, benefit, punctuality, and reputation 

intervals (See Appendix 5). The register further allowed for the calculation of the 
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amount of total costs at risk, the so-called •value at risk• calculations, by summing 

up the cost assessments across all risks. Last of all, Ramboll also defined a risk re-

porting format which would include detailed descriptions of the current top-ranked 

risks, comments on overall development, plans for controls and the calculation 

•value at risk• (the total budget at stake). 

 

During this period, Ramboll managed to reduce the risks from the approx. DKK 

10 billion that Booz Allen Hamilton had calculated for the two additional invest-

ment variants to the DKK 3.4 billion described in the •Signalling Programme• re-

ports. As mentioned above, this had largely been achieved through the clarifica-

tion and elaboration of technical details, the establishment of a separate project 

organisation and an extension of the tendering and roll-out phases. Furthermore, 

Ramboll mentioned that the risk value had been reduced due to detailed interface 

agreements with major train operating companies and because it had been decided 

to allow suppliers to take part in functional requirement specification. The major 

remaining risks were: lack of qualified staff; failure in tendering to secure the best 

value-for-money bid; lack of proper management skills; being a public project; 

lack of competition between suppliers; contractual disagreements; incorrect or in-

complete asset data; and lacks, uncertainties and faults in functional specification 

requirements (Banedanmark, 2008c, p. 5). In 2008, however, Ramboll handed 

over the report and the risk management system as they, like the remaining mem-

bers of the consultant consortium, had only been hired up until this point. 

 

On 29 January 2009, the Danish parliament decided to appropriate the DKK 23.7 

billion that had been estimated by Rail Net Denmark to fund the total replacement 

of the Danish rail signalling infrastructure (Transportministeriet, 2009a). The Sig-

nalling Programme had thus come into existence and had received a •green light• 
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to renew the signalling infrastructure on the Copenhagen mass transit system be-

fore 2020 and the regional lines before 2021. Rail Net Denmark had agreed to 

meet two central political milestones where acceptance had to be given before the 

programme could move forward: (1) before publishing the tendering documenta-

tion; and (2) before the signing of the final contracts. It also followed from the 

government approval that funds would be appropriated only to bring forward the 

programme to its next political milestone. Rail Net Denmark further agreed to re-

port on the Signalling Programme•s progress and status in its bi-annually status 

report to the Danish Ministry of Transport, in Rail Net Denmark•s annual reports, 

and in relation to the bi-annual follow-up on the Traffic Agreement for 2007, plus 

in an extended status report around each of the two milestones, both of the latter 

also to be handed in to the Ministry of Transport (Banedanmark, 2008b, p. 18). 

 

In 2009, Rail Net Denmark again decided to contract external consultants as ad-

visers, both to compensate for missing competencies, but also in order to reinforce 

the organisation with international experts. Rail Net Denmark had another bidding 

round, and this time they employed Ramboll (Denmark), Atkins (Denmark), 

Emch+Berger (Switzerland), and Parsons Group International (UK), who had 

formed a new consultancy conglomerate, as advisers to the remaining project 

phases. This time the contract was for the remaining lifetime of the programme. 

The Signalling Programme employs about 120 people on average throughout the 

period from 2009 to 2020/21, of whom about 40 are full-time employees and 80 

are external consultants, although more are needed during implementation 

(Banedanmark, 2008a). The main tasks of constructing and implementing the sig-

nalling systems are handled by major suppliers, which are to be contracted. In the 

remaining phases of the programme, the Signalling Programme is primarily re-

sponsible for preparing the tendering material, carrying out contract negotiations 
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and subsequently following up on whether the suppliers adhere to the contractual 

obligations. Besides this, the Signalling Programme is responsible for educating 

relevant people from the main organisation, Rail Net Denmark, to undertake the 

new tasks arising and for ensuring coordination between the old and the new sig-

nalling infrastructure. 

 

The Signalling Programme has been established as its own division in Rail Net 

Denmark and divided into five major subprojects: F-banen (the conventional / re-

gional lines network), S-banen (the mass transit system network), Operational 

Rules, Civil Works, and Related Projects. The conventional / regional network (f-

banen) and the mass transit system (s-banen) projects relate to the implementation 

of the signalling equipment and are by far the two largest subprojects. Operational 

Rules handles the development of the new safety and regulation documents re-

quired for getting approval to change the signalling system, and it also supports 

the other subprojects on technical-legal issues. Civil Works manages the construc-

tion of the required physical infrastructure, including two new traffic control cen-

tres; and Related Projects manages all other subprojects of which the On-board 

and the GSM are the largest. On-board manages the replacement of all on-board 

equipment for mainline trains and thus supports the F-bane subproject. GSM man-

ages the implementation of new radio and data communication. Besides these five 

major subprojects, the Signalling Programme also has a range of technical and 

programme support units such as Quality Assurance, Contracting, Financial Man-

agement … and Risk Management. See Appendix 2 for an organisational chart. 

 

The Signalling Programme goes through different phases. This section has provid-

ed an overview of the project proposal and the project specification phases that 

preceded the parliamentary approval of the project. Appendix 3 gives an overview 
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of the remaining phases for the two main projects, the f-bane and the s-bane pro-

jects. It shows that from 2009/2009 to 2011/2010, the programme undergoes the 

procurement phase, during which the tendering material is produced; the design 

phase runs from 2012/2011 to 2014/2012 and covers the detailed designing of the 

actual components to be implemented; the test phase runs from 2015/2013 to 

2017/2015, where the signalling equipment will be tested on specific low-traffic 

train lines, and the roll-out phase runs from 2018/2015 to 2021/2020, where the 

programme has to pass the test as all rail lines have to have their signalling sys-

tems replaced. The first and especially the second research paper (the first and 

second analytical sections; Section 6 and 7) provide more information about what 

took place during those later phases up until the year 2014. 

 

2.4. Overview of early developments 

The figure below summarises the main events that led to the establishment of the 

Signalling Programme and the first Danish holistic practice of risk management in 

mega-projects. It shows the initial problematisation, which happened from 1997 to 

2006; the contracting of Booz Allen Hamilton and the preparation of the initial 

strategies, which happened during 2006; the establishment of the Signalling Pro-

gramme as a separate project organisation and the detailing of project specifica-

tions, which happened from 2006 to 2008; as well as the government allocation of 

funds to bring the Signalling Programme forward and the beginning of the opera-

tion of the practice of risk management, which happened from 2009 and onwards. 

I started my observation of the organisation in late 2009 when the programme or-

ganisation was preparing to move forward into the procurement phase. As I de-

scribe the events that happened after this later on in this dissertation, I will not go 

more into detail with the Signalling Programme at this point. 
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(continues below) 

5/9-2006 
RND & BAH hand in the 
•Signalling Analysis• re-
port; two new strategies in-
cluded; risk values reduced 
to approx. DKK 10 billion 

4/11-2005 
Signalling systems 
need replacement; 
RND receives funds 
to examine the ex-
tent of the problem 

1997 … 2005 
NAOD and MoF problem-
atise public agencies• con-
trol practices; recommend 
risk management as a so-
lution to this problem 

2006 
MoF and MoT are 
sceptical toward the 
signalling investment 
strategies and the size 
of the risk value 

2006 
RND & BAH work on 
four signalling invest-
ment strategies; risk val-
ues amount to approx. 
DKK 18 billion 

2000 … 2005 
MoT attempts to imple-
ment risk management as 
part of new strategy with-
in its jurisdiction; largely 
fails its purpose 

Figure 2.1: The main events leading up to the establishment of the Signalling Programme

Spring 2009 
RND contracts a new con-
sultant consortium; the first 
Danish holistic practice of 
risk management is estab-
lished in mega-projects 

29.1.2009 
Parliament decides to allocate 
DKK 23.7 billion to the total 
replacement of all Danish rail 
signalling; risk value approx. 
DKK 3.4 billion  

December 2008 
RND collaborates with a 
consultant consortium to 
produce the •Signalling 
Programme• reports; in-
cludes a comprehensive 
risk management setup 

26/10-2006 
Parliament approves  
the •Signalling Analysis•; 
work commences on 
more detailed project 
specifications 

24/1-2006 
Parliament turns the •New 
Budgeting MethodŽ into 
law, which includes an em-
phasis on holistic risk man-
agement for the first time 

Fall 2009 ��  
Consultants begin to 
operate the risk man-
agement practice; IT-
based control system 
implemented 
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3. Current risk management literature 

 

This section describes the current academic literature on •risk• and •risk manage-

ment•. I have classified this literature into different perspectives, or what I term 

risk paradigms, according to its theoretical assumptions. I have done this to struc-

ture the current literature and to provide an overview of its theoretical contribu-

tions and limitations. I want to stress that the literature on •risk• and •risk man-

agement• originates from several fields of science. In this dissertation I primarily 

focus on the literature originating from the field of management accounting. As I 

also focus on mega-projects, I include literature from other fields of science, such 

as project management, which deals with this. Lastly, I also take seminal work 

across various fields of science into account as these have typically contributed to 

our general understanding of the concepts of •risk• and •risk management•. The 

following, however, should not be taken as a complete review of all risk manage-

ment literature from all fields of science. At the end of this section, I also explicate 

on some of the tensions/gaps in this literature and describe why studying them 

would be relevant, thus setting the scene for this dissertation•s later contribution. 

 

3.1. Classifying risk management literature 

In this dissertation, I structure the current literature on risk management according 

to the notion of •paradigms•, which means that I focus on the general theoretical 

assumptions and laws that I consider as governing this literature. The term •para-

digm• was originally coined by Thomas Kuhn in 1962 in his treatise •The Struc-

ture of Scientific RevolutionsŽ, which came to be a landmark in the history, phi-

losophy and sociology of science (Kuhn, 1962). The term refers to the •theoretical 

assumptions and laws and the techniques for their application that the members of 

a particular scientific community adoptŽ (Chalmers, 1999, p. 108). It also refers to 
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the application of common methods to a variety of situations, to the techniques 

and instruments necessary for bringing the laws of the paradigm to bear upon the 

world, and to recognised and accepted metaphysical and methodological princi-

ples (Chalmers, 1999, p. 112). In structuring the current risk management litera-

ture, and other types of literature, paradigms can thus be used to group studies that 

approach the nature of what should be studied, how to inquire into this, how to in-

terpret the findings, etc., in the same way (Lukka, 2010). 

 

In short, Kuhn termed the notion •paradigm• to argue that science did not progress 

via linear accumulation of new objective knowledge, but underwent periodic revo-

lutions, or what he called •paradigm shifts•, in which new modes of theoretical in-

quiring emerged. Kuhn argued that scientific disciplines tended to have periods of 

•normal science• characterised by scientists adopting the same theoretical assump-

tions and laws, i.e. the same paradigm. Over time, however, more and more anom-

alies arose that could not be solved within the established paradigm, and when 

these began to threaten the very assumptions of the paradigm, the paradigm went 

into crisis. If such anomalies continued over time and resisted the attempts by the 

paradigm•s members to remove them, this further led to scientific revolutions in 

which new and rival paradigms would emerge. If one of these new paradigms, in 

turn, attracted the allegiance of enough scientists, this could lead to the current 

paradigm being replaced by the new one. This new paradigm would then dominate 

new •normal science• until yet again a new crisis emerged, which, in turn, would 

lead to new scientific revolutions, and so on. 

 

In relation to risk management and the notion of •normal science•, academic 

scholars have argued that the risk management literature contains no common the-

oretical assumptions on which the literature has been based (Gephart et al., 2009; 
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Lupton, 1999). This literature has drawn on theoretical assumptions, methodolo-

gies, instruments, etc., from a variety of more established fields of science like so-

ciology, psychology, statistics and economics. Kuhn•s argument was that •normal 

sciences•, or what he called mature sciences, were characterised by being gov-

erned by one single paradigm. This distinguished it from more immature •pre-

sciences• in which disagreement about fundamentals ruled, and where many dif-

ferent theories, methods and techniques were applied to make sense of the phe-

nomenon (Chalmers, 1999, p. 110). In the words of Kuhn, then, current risk man-

agement literature cannot be termed •normal science• and should, at least for the 

moment, be termed •pre-science• or an immature science, which, in turn, only 

seems to justify the need for explicating these key assumptions. In the following, I 

therefore: (1) classify the literature into paradigms in order to learn more about the 

fragmented field of risk management, and (2) use this classification as a stepping 

stone to point to unexplored aspects of risk management that future research, such 

as my own in this respect, could examine in more details. 

 

In the following, I have classified the literature into paradigms that range from ra-

tionalist-cognitive to socio-cultural perspectives (See Gephart et al., 2009; Lupton, 

1999 for similar classifications, however not applying the notion of paradigms). I 

acknowledge the argument that the literature could have been classified different-

ly, like the classification of literature into •positivist• and •non-positivist• or alter-

native types of research (Baxter & Chua, 2003), into •mainstream•, •interpretive• 

and •critical• studies (Chua, 1986), or into •consulting•, •basis•, and •critical• gen-

res of research (Lukka & Granlund, 2002). I could also have categorised the litera-

ture more narrowly around specific types of assumptions rather than the broad no-

tion of paradigms, like into •assumptions about the nature of science• and 

•assumptions about the nature of society• (Burrel & Morgan, 1979), or into differ-



58 
 

ent •scientific discourses• which could range from normative to interpretive, criti-

cal and dialogic (Deetz, 1996). I have chosen my approach because I found that it 

best reflected the literature I have read and because I found it well suited to posi-

tion my actor-network theory approach and thus flesh out the relevance of this dis-

sertation. To sum up, I decided on my approach not because I found it more right 

or wrong, but because I found it to make a difference for my research agenda. 

 

More specifically, I have classified the current risk management literature accord-

ing to its epistemological and ontological perspectives on •risk• on •risk manage-

ment• from which elements such as methods, techniques and instruments typically 

follow. In doing this, I have focused on the theoretical stands expressed by the au-

thors of the literature themselves. As many scholars in the field of risk manage-

ment do not explicitly reflect on this aspect, however, I have also had to supple-

ment this approach with different approaches. I have here looked at the key 

theoretical concepts employed, the general use of language, the references made to 

other researchers, and how the findings have been interpreted. These elements 

have been fruitful approaches to the classification of the current risk management 

literature. In some instances, however, I have come across works by researchers 

who have referred to key academic texts from incommensurable paradigms, which 

have made the classification more difficult. In these cases, I have classified the 

works as belonging to one paradigm. I recognise that this may not do justice to the 

researcher•s intentions, and the following classification should therefore be taken 

as my interpretation of the current risk management literature. 

 

3.1.1. Rationalist-cognitive risk paradigm 

One of the main approaches to •risk• and •risk management• in both management 

accounting and project management literature as well as more generally in the lit-
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erature can be classified as a rationalist-cognitive risk paradigm. It originates from 

fields of science such as actuarialism, statistics, engineering, epidemiology, eco-

nomics and psychology (Gephart et al., 2009; Lupton, 1999; Power, 2007; Renn, 

1992). The literature in this paradigm regards the notion of •risk• as being •the 

product of the probability and consequences (magnitude and severity) of an ad-

verse eventŽ across the different fields (Bradbury, 1989, p. 382). This literature 

thus brings together notions of dangers, harm and hazards with the calculation of 

probability and seeks to anticipate •potential physical harm to human beings or 

ecosystemsŽ (Renn, 1992, p. 59). In this perspective, the debate tends to revolve 

around how well risks have been identified or calculated, the level of seriousness 

of the effects of risks, how accurate is the science used to measure and calculate 

risks, and how inclusive are the causal and predictive models that have been con-

structed to understand why risks occur (Lupton, 1999, p. 18). It seldom focuses on 

practices or processes of •risk management• (See Renn, 1992, 1998). 

 

In addition, the rationalist-cognitive perspective understands •risks• as pre-existing 

in nature, which in principle allows them to be identified and controlled through 

scientific measurement and calculation and the knowledge produced through such 

techniques (Lupton, 1999, p. 18). While most risk management practitioners 

would acknowledge that •subjectiveness• is an evitable element of human judg-

ment, and consequently not value-free, this perspective treats calculations as if 

they were objective facts, or truths, •out thereŽ (Bradbury, 1989, p. 382). In actu-

arialism, for example, one of the great tenets that distinguishes it from bets or lot-

teries is that risks are calculable; they exist •out thereŽ as objective facts to be 

modelled (Ewald, 1991). It must be possible to establish both a valid statistical ta-

ble on the regularity of certain events and a calculus of the probabilities that these 

events will have an effect, and often also when and where. In broader terms, the 
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more rationalist literature in this paradigm, such as, again, actuarialism, but also 

statistics, engineering and epidemiology, all tend to focus on rationalist risk analy-

sis methods. These methods have been developed to identify and avoid the causes 

of risks and/or to mitigate the unwanted consequences of the risks in order to im-

prove the well-being of humans or society at large (Renn, 1992, p. 59), or the 

overall financial performance of firms (e.g. Alviniussen & Jankensgard, 2009). 

This means that this literature has focused on developing models, methods, etc., 

which •optimisesŽ the relationship between the risks •out thereŽ and the processes 

of identification and assessment •in hereŽ. 

 

The literature on economics has focused on translating perceptions of physical 

dangers or other undesired effects into subjective utilities, with the base unit de-

scribing the degree of satisfaction or dissatisfaction associated with a possible ac-

tion (Renn, 1992). This perspective thus similarly understands risks as being ob-

jective facts, but focuses more on the subjective (dis)satisfaction with the potential 

consequences of the dangers. In economics, this serves two major purposes: (1) 

subjective (dis)satisfaction can be measured for all consequences, including psy-

chological or social effects; and (2) subjective (dis)satisfaction allows a direct 

comparison between risk and benefits across different options (Renn, 1992). If 

risks can be expressed like this in terms of utilities, this allows their integration in-

to decision processes in which costs and benefits can be assessed, compared and 

prioritised. As risks denote possible costs and not actual costs, they also have to be 

weighted by their probability of occurrence and discounted, hence the often used 

probability x consequence calculation. Economic theory here regards risk analysis 

as part of a larger cost-benefit consideration in which risks are the expected utility 

losses resulting from an event or an activity (Renn, 1992). The goal of economics 

in this respect is to allocate resources in order to maximise their utility for society. 
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In contrast, but still within the same risk paradigm, the psychological literature has 

studied the opinions that people express when they are asked, in a variety of ways, 

to evaluate hazardous activities, substances and technologies (Slovic, 1987). This 

perspective assumes that the majority of people rely on intuitive risk judgements, 

typically called •risk perceptions•, and attempts to develop techniques for deter-

mining the factors underlying these judgements. A major development in this area 

has been the measurement of the relative influence of different cognitive factors 

such as •mental strategies• or •heuristics• (e.g. Kahneman et al., 1982). This litera-

ture has identified more or less persistent biases in people•s ability to draw infer-

ences from probabilistic information. In particular, psychological experiments 

have shown that •difficulties in understanding probabilistic processes, biased me-

dia coverage, misleading personal experiences, and the anxieties generated by 

life•s gambles cause uncertainty to be denied, risks to be misjudged (sometimes 

overestimated and sometimes underestimated), and judgement of fact to be held 

with unwarranted confidenceŽ (Slovic, 1987, p. 281). This literature has further 

indicated that initial perceptions about risks are resistant to change (Nisbett & 

Ross, 1980) and that presenting the same information in different ways, like using 

positive or negative language, alters people•s perceptions and actions (Tversky & 

Kahneman, 1981). 

 

Some psychology-based researchers have also used a psychometric approach to 

develop different hazard taxonomies that can be used to understand and predict re-

sponses to risks (Fischhoff et al., 1978; Slovic et al., 1984; Starr, 1969). This ap-

proach makes use of psychophysical scaling and multivariate analysis techniques 

to produce quantitative representations or •cognitive maps• of risk attitudes and 

perceptions. In this literature, people make quantitative assessments of the current 
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and desired riskiness of different hazards and the desired level of regulation of 

each of them. These assessments are then related to assessments of other proper-

ties such as: •(i) the hazard•s status on characteristics that have been hypothesized 

to account for risk perceptions and attitudes (for example voluntariness, dread, 

knowledge, controllability), (ii) the benefits that each hazard provides to society, 

(iii) the number of deaths caused by the hazard in an average year, and (iv) the 

number of deaths caused by the hazard in a disastrous yearŽ (Slovic, 1987, p. 821). 

This literature views the hazard •as the independent variable and people•s re-

sponse to it as dependentŽ (Douglas, 1985, p. 25) and contrasts different groups of 

people•s perceptions of risks such as lay people and experts. 

 

The psychometric literature has shown that the concept of •risk• has different 

meanings for different people and depends on different variables that shape indi-

vidual risk estimations and evaluations (Gilovich et al., 2002; Slovic, 1987). The 

literature, for example, has shown that lay people perceive risks closer to them as 

being more serious than do experts whose assessments, on the contrary, are more 

consistent with technical estimates on fatalities (Slovic et al., 1980). It has also 

been shown: that people are willing to tolerate higher degrees of risks from volun-

tary activities than from involuntary hazards and from activities seen as beneficial 

rather detrimental (Starr, 1969); that perceived characteristics such as familiarity, 

control, catastrophic potential, equity, and level of knowledge also seem to influ-

ence the relation between perceived risk, perceived benefit and risk acceptance 

(Fischhoff et al., 1978); that dangers or hazards that carry the highest signalling 

value also carry the highest perceived seriousness, which further correlates with 

the amount of media attention (Slovic et al., 1984); that people•s general mood af-

fects risk perception (Johnson & Tversky, 1983); and perhaps most of all that per-
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ceived risks are quantifiable and predictable across different groups that all have 

concerns that need to be taken into account (Slovic et al., 1982; Slovic, 1987). 

 

The literature in the rationalist-cognitive risk paradigm regards individuals as cal-

culating and emotion-free actors and assumes that they share the same responses 

and preferences as those held by the actors in utilitarian philosophy (Lupton, 1999, 

p. 22; Renn, 1992, pp. 58-59). •In examining the individual•s response to risk, this 

research provides a subjectivist interpretation within a realist paradigmŽ, accord-

ing to Bradbury (1989, p. 384). This assumption, however, has often been the 

source of critique and limitation. In economics, for example, decisions on risks are 

often considered to be collective that require aggregation of individual utilities; 

but because utilities are subjective, they cannot be averaged by means of any logi-

cally valid method (Renn, 1992, p. 62). It might also be that transactions impose 

risks (externalities or social costs) on third parties who might not benefit from 

those transactions, but due to the same narrow individualistic focus this tends not 

to be taken into account. It also happens that people, out of compassion, sacrifice 

their own interests to the benefit of others, something which goes against the ra-

tionalist paradigm. In a similar vein, the psychological research on risk manage-

ment, due to its strong emphasis on the individuals expressed preferences, judge-

ments, and perceptions, also has trouble aggregating these into any logically 

consistent whole. 

 

The literature also contains an inherent epistemological inconsistency. It perceives 

risks as being objective facts, but rather than studying the risks •out thereŽ, the 

current literature in this paradigm studies people•s perceptions or expected utilities 

(Bradbury, 1989). If people always perceive and behave rationally, as it is as-

sumed by the rationalist-cognitive risk paradigm, then inferences from this seem 
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possible. In this respect, however, studies have shown that people do not always 

process information or structure decisions rationalistically (Schoemaker, 1982). 

The rationalist-cognitive perspective also disregards the symbolic meanings that 

humans give to things, events and risks. It confines the concept of perception to 

mean how humans see and understand the world through their senses and brains, 

without acknowledging the ways in which cultural conceptual categories mediate 

that assessment. It thus fails to examine how risks are constructed as social con-

structs, •for the nature of risk is taken for grantedŽ (Lupton, 1999, p. 18). In this 

paradigm •there is an unintended emphasis on perceptual pathologyŽ, as Douglas 

writes (1985, p. 3). People tend to be positioned outside cultural or political 

frames within which interactions take place and within which beliefs, relationships 

and emotions are forged and identifies shaped. This is convenient for psychomet-

ric statistical testing and modelling and for distributing probabilities over time, 

space and context, but it reduces and over-simplifies such phenomena (Lupton, 

1999, p. 23). 

 

In summary, the rationalist-cognitive risk paradigm has thus contributed to the 

current risk management literature by producing strong and very often complex 

mathematical models used to calculate risk probabilities and consequences. The 

understanding of •risks• as objective facts and the management of such facts as 

danger prevention has allowed calculations of both societal and organisational 

risks (Renn, 1998). The cognitive literature has contributed to this by pointing out 

mental biases and contrasting different views of risks across different groups of 

people such as experts and laypeople. This literature has allowed more advanced 

studies on models that have taken this into account and attempted to develop more 

sophisticated methods to avoid the limitations of the human being. The strength of 

this paradigm, however, has also been its limitations, and the literature has pointed 
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to several limitations in its presumption of human beings as rationalist and utility-

optimising. In the same vein, the literature has pointed to potential limitations, as 

the paradigm has lost focus on the contextual factors such as social and cultural 

structures by not engaging in examining risk management as a •situated social 

practice•, i.e. •as an activity that more or less skilful people in organizations do in 

particular ways given particular contextsŽ (Chua, 2007, p. 489). 

 

3.1.2. Functionalist risk paradigm 

Another stream of literature which is strongly represented in the management ac-

counting and project management literature on •risk• and •risk management• can 

be classified into what I term a functionalist risk paradigm. Like the rationalist-

cognitive risk paradigm, this literature understands •risks• as being objective facts 

that have to be identified, assessed and reduced through structured and •scientificŽ 

approaches. However, in contrast to the rationalist-cognitive risk perspective, 

which focuses on human perception of risks and statistical modelling of occur-

rences and consequences, this literature focuses on practices of risk management. 

In addition, this literature understands practices of risk management as being func-

tional systems that it is imperative for organisations to adapt in order to satisfy 

fundamental organisational needs. In relation to risk management, these needs 

would be the reduction, avoidance or elimination of risks that prevent the organi-

sation from reaching its objectives or otherwise hamper organisational processes. 

It also builds on the premise that explanations of this imperative lie in situational 

causation rather than in the consciousness of actors (Donaldson, 2003, pp. 44-45). 

This perspective thus holds that internal and external situations, also known as 

contextual factors or contingencies, determine the most optimal way organisations 

should structure, for example, their practices of risk management. 
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In explaining this major assumption, the functional paradigm posits that if organi-

sational decision-makers fail to adapt practices of risk management in ways that 

best fit the situation and produce the best outcomes, the organisation will suffer 

from suboptimal risk performance (Donaldson, 2003, p. 45). If this suboptimal 

performance persists over longer periods of time, this will lead to pressure on 

management to restructure the practice. This pressure, however, does not come 

from cognitive biases, although they may have been the cause of suboptimal per-

formance, but from external factors such as market competition. If organisations 

are unable to compete over longer periods of time, they tend to be eliminated from 

the population, and because management and managers rarely want to lose their 

jobs, this produces a strong incentive to adapt the practice of risk management to 

better fit the situation. •Going further, because organizational decision-makers are 

forced by the situation and the performance imperative to adopt a particular op-

tion, they may do so even if it runs counter to their thinkingŽ (Donaldson, 2003, p. 

46). This means that the situation will determine the structure without any kind of 

moderation by managerial ideas; there will be •an irresistible tendency for organi-

zational managers to choose options that conform to the situational imperativeŽ 

(Donaldson, 2003, p. 45). 

 

The literature in this paradigm has largely been focused on explaining the contex-

tual factors or contingencies that determine the risk situation of the organisation, 

and also how practices of risk management relate to notions of performance and 

value. This literature has thus generally sought to explain systematic differences 

between practices of risk management with reference to varying contextual fac-

tors. One of the first accounting studies that attempted to do this was Liebenberg 

and Hoyt (2003), who looked into the financial and ownership characteristics of 

US firms by comparing firms that had adopted holistic risk management between 
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1997 and 2001 with a size- and industry-matched control sample consisting of 

firms that had not adopted holistic risk management. While their findings suggest-

ed that these characteristics had little influence on the structure of risk manage-

ment practices in both the sample and control firms, they did find that firms with 

greater financial leverage were more likely to appoint a chief risk officer. As earli-

er studies had found that chief risk officers were more likely to reduce the costs 

associated with the •risk-shifting problem•5 and to communicate the firm•s risk 

profile to external stakeholders, they concluded that firms with greater financial 

leverage were more likely to achieve these benefits as well. 

 

Other early functionalist accounting studies on risk management have also looked 

into factors that could determine differences between practices of risk manage-

ment (Beasley et al., 2005; Colquitt et al., 1999; Kleffner et al., 2003). Colquitt, 

Hoyt and Lee (1999), for example, found that factors such as firm size, firm indus-

try, and the background and training of the risk manager determined the degree to 

which holistic risk management had been adopted; Kleffner, Lee and McGannon 

(2003) showed that encouragement from the board of directors, the influence of 

risk managers, and compliance with stock exchange guidelines were three main 

factors that explained the adoption of holistic risk management; and Beasley, 

Clune and Hermanson (2005) found that the stage of risk management implemen-

tation was positively related to the presence of a chief risk officer, board inde-

pendence, apparent support for risk management from the chief executive officer 

and chief financial officer, the presence of a Big Four auditor, entity size, and enti-

                                                 
5 •Shareholders have an incentive to alter the firm•s risk profile after contracting with fixed claimants such as debt 

holders. Because debt holders anticipate such behaviour, they increase their required rate of return on credit provid-

ed to the firmƒ ERM [enterprise risk management, also known as holistic risk management] systems provide a 

way for firms to make a credible commitment against such behaviour because they facilitate better disclosure of the 

firm•s risk exposureŽ (Liebenberg & Hoyt, 2003, p. 43). 
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ties in the banking, education, and insurance industries. All of the above were ex-

plorative studies, however, based on questionnaires sent out in national contexts, 

but they did take into account a variety of both public and private sector actors. 

 

In contrast to the above two studies, Woods (2009) attempted to develop an actual 

contingency theory on risk management by looking in more detail into the deter-

minants of one risk management practice over a longer period of time. She exam-

ined the Birmingham City Council•s risk management practice and found that this 

practice, including its adopted control system, was dependent upon three core con-

tingencies: central government policies, information and communication technol-

ogy, and organisational size. She argued that these contingencies determined the 

selection and operation of risk management practices, including their control sys-

tems. In 2011, Collier and Woods (2011) attempted to move forward that contin-

gency theory by testing Woods• three contingencies by means of a transnational 

comparison of four UK and Australian local authorities (two large, two small). In 

short, they found that these three contingencies were indeed significant for differ-

entiating practices of risk management, but only comparatively within the same 

national context, not across these as anticipated. Collier and Woods further tested 

their findings against the explanatory power of other theoretical perspectives (in-

stitutional, resource dependent and political). They concluded that contingency 

theory provided an incomplete explanation of how risk management control sys-

tems developed and called for more pluralistic approaches to the study of risk 

management. 

 

The literature has also studied the contextual factors that determine the relation be-

tween practices of risk management and the performance of firms. Gordon, Loeb 

and Tseng (2009) examined 112 US firms that disclosed the implementation of 
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their risk management activities in their 2005 reports to the US Securities and Ex-

change Commission. They found that the relation between risk management and 

firm performance was contingent upon the proper match between risk manage-

ment and the following five contingencies: environmental uncertainty, industry 

competition, firm size, firm complexity, and monitoring by the board of directors. 

Hoyt and Liebenberg (2011) further modelled the determinants of the adoption of 

risk management and the effects of risk management on firm value in the insur-

ance industry. They looked into the disclosures on risk management made by 117 

publicly traded US insurance companies over an 8-year period from 1998 to 2005. 

They came to the conclusion that risk management did indeed enhance firm value 

and that the following factors determined the degree of its adoption: firm size, 

firm leverage, firm asset opacity, external stakeholder pressure, the hedging of 

risks through reinsurance, life insurers, reduced firm market value over time, and 

international firm diversification (Hoyt & Liebenberg, 2011, pp. 805-810). 

 

While the above literature focused mainly on US firms and on enterprise risk 

management implementation at an aggregate level, Paape and SpeklŽ (2012) ex-

amined the implementation of enterprise risk management in 825 Dutch headquar-

tered organisations. Their findings showed (1) that in consistency with earlier 

studies, the extent of enterprise risk management implementation was determined 

by regulatory environment, internal factors, ownership structure, and firm and in-

dustry-related characteristics; (2) that perceived risk management effectiveness 

was associated with the frequency of risk assessment and reporting, as well as 

with the use of quantitative risk assessment techniques; but also (3) that no evi-

dence was present suggesting that the application of COSO ERM improved effec-

tiveness, and that the quantification of risk tolerances (the risk appetite), the in-

volvement of lower levels of management, and having retrospective data or 
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prospective information contributed to this. Paape and SpeklŽ thus contributed by 

extending the findings of earlier US-based findings to European organisations, 

thus creating a more solid contingency theory on the implementation of (enter-

prise) risk management, but perhaps primarily by exploring the relationship be-

tween specific enterprise risk management design choices and perceived risk man-

agement effectiveness. 

 

Lastly, the literature has also been engaged in demonstrating the effectiveness of 

different risk management models compared to different contextual factors (See 

Imbeah & Guikema, 2009, for a review of these highly technical different mod-

els). This literature has primarily focused on describing different types of risks re-

lated to large projects and how well the different models have been able to take 

these into account. In other words, this literature has focused on determining the 

optimal model compared to differentiated risk settings related to large projects. 

Imbeah and Guikema (2009), for example, although focusing primarily on pro-

moting one type of model, compare the effectiveness of different models with 

their ability to take into account three types of risks: •budget risks•, •schedule 

risks• and •technical risks•; and Liu, Wehbe and Sisovic (2010) compare the accu-

racy of different •hybrid approaches•, referred to as approaches tailored to the or-

ganisations• unique operating environments, with •conventional fixed contingency 

approaches•. The latter refers to generic approaches such as subjective judgement, 

sensitivity analysis, real options analysis and Monte Carlo simulations (Akintoye 

& MacLeod, 1997). They find that the average accuracy of different types of pro-

jects completed using •hybrid approaches• compares significantly favourably to 

the •conventional fixed contingency approaches• and propose a reliance on the 

former rather than the latter. 
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The above studies have all indicated that much can be learned from studying the 

contexts surrounding organisational practices of risk management, and that specif-

ic factors such as organisational size seem to influence the development of such 

practices. As in the case of the rationalist-cognitive risk paradigm, however, the 

functionalist research also neglects the effects of social, cultural and political rela-

tions. This means that the studies that draw on this perspective, or on the rational-

ist-cognitive perspective, lose sight of how associations, institutions, beliefs, etc., 

may affect how risks are understood and negotiated. In the functionalist perspec-

tive, these elements tend to be dismissed as disturbances that might affect single 

entities but over time lose their effect, as organisations tend to be driven much 

more by functional mechanisms such as its survival. If, for example, one group of 

actors disagree with the way risk management is practised, and, all other things 

being equal, hold the social position to change it, this will be irrelevant from the 

functionalist perspective if stock exchanges• listing requirements say otherwise 

and the organisation wishes to remain listed. Over time this situational imperative 

will crowd out the effects of the beliefs of these actors, as the situation leaves 

them open to sanctioning, and possibly replacement, by their supervisors. 

 

The functionalist paradigm thus assumes that in the long term, people end up be-

having rationalistically, and that systems or practices of risk management move 

slowly towards an optimal and most effective structure through mechanisms of se-

lection and adaption. It assumes that problems related to risk management must be 

caused either by suboptimal models or by •implementation deficits and operation-

al frictionŽ (Power, 2009, p. 849). Whatever is the case, this assumption helps to 

justify the argument for developing more accurate models; because if persistent 

deficits or frictions exist, this must be because the optimal model has not been ap-

plied. This perspective does not take into account that perhaps the absolutely op-
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timal risk management system does not exist, as all actors without exception are 

immersed in socio-cultural settings and thus that all systems might be •sub-

optimalŽ. It further simplifies the function of risk management to deal only with 

improving organisational effectiveness, which it equals to value generation and 

thus does not take into account that risk management could also be about generat-

ing other effects such as disciplining managers or justifying managerial decision-

making. Collier and Woods (2011) indicated this by arguing that contingency the-

ory represented an incomplete approach and had to be supplemented by different 

approaches. 

 

3.1.3. Social constructivist risk paradigm 

In later years, the literature on risk management has begun to examine the social 

and cultural significance of •risk• and •risk management•, something which has al-

so had an effect on the literature on management accounting and project manage-

ment. This literature has emphasised the very aspects that the rationalist-cognitive 

and the functionalist risk paradigms have disregarded or downplayed as less rele-

vant (Gephart et al., 2009; Lupton, 1999). This literature has focused on the ways 

in which cultural structures, categories and hierarchies serve to define knowledge 

and practices of risk management, how notions of risks are used to establish and 

maintain conceptual boundaries between groups of people, how macro-social pro-

cesses relate to the emergence of risk and risk management ideas, how risk and 

risk management serve to discipline groups of people, how humans give meanings 

or experience risks in micro-context, and similar areas (Lupton, 1999, pp. 24-34). 

In the following I identify three risk paradigms that this literature in my view can 

be divided into, based on the current risk management literature relevant for man-

agement accounting and project management. I have termed the first one the so-

cial constructivist risk paradigm because it focuses on explaining risk manage-
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ment practices as constructions made by humans. I acknowledge the argument that 

this risk literature could have been subdivided even further into more detailed cat-

egories (See Renn, 1992). 

 

In describing the theoretical assumptions of the social constructivist risk paradigm, 

the literature in this paradigm considers risks as always being embedded in hu-

man-constructed cultures that give them meaning (e.g. Douglas, 1985; Douglas & 

Wildavsky, 1983). In comparison with the rationalist-cognitive and the functional-

ist risk paradigms, this literature also considers risks as facts or effects of events 

•out thereŽ. In contrast, however, this literature maintains that because our percep-

tion of risks is always embedded in cultures, they cannot be termed objective, con-

stant or individualistic. It assumes that what we identify, measure and manage as 

risks are always constituted on the basis of our pre-existing knowledge: •Although 

the material and social worlds are experienced by most individuals as objective, 

pre-existing realities, these realities involve the reproduction of meaning and 

knowledge through social interactions and socialization and rely upon shared defi-

nitionsŽ (Lupton, 1999, p. 29). Seen from this perspective, risks are always con-

structed and negotiated as part of larger networks of human beings and their inter-

actions; they are always the product of value-dependent world views. So-called 

•expert judgementsŽ of risks are no more •objectiveŽ, •neutralŽ or •unbiasedŽ 

than those of other groups of people, such as laypersons; they are also constructed 

through cultural and social processes. 

 

In contrast to the rationalist-cognitive and functionalist risk perspectives, the liter-

ature in this perspective thus largely focuses on examining how concepts of risks 

are part of different world views and describe the dynamics related to this 

(Lupton, 1999). This literature does not reject the notion that decisions based on 



74 
 

statistical probabilities can be beneficial compared to specific risk decisions, but it 

maintains that these decisions will be too narrow to be used as a basis for social 

acceptability (Bradbury, 1989). As the acceptability of risk management depends 

on the values of those involved and influenced, and because different people hold 

different values, risk management must take cultural and social aspects into ac-

count. If not, tensions, conflicts and resistance can emerge which may reduce risk 

management effectiveness. In addition, rationalistic models per se cannot merely 

be considered •cognitive aids for the individual decision makerŽ, but •should be 

regarded as shared conventions, expectations and cultural categories that are 

founded on clear social functions and responsibilitiesŽ (Douglas, 1985, pp. 80-81). 

In the social constructivist risk paradigm, the focus of investigation thus changes 

from the individual•s risk perceptions and the improvement of rationalist risk 

management models to that of social processes, rationalities, beliefs, institutions, 

policies and values (Renn, 1992, p. 71). 

 

One of the significant contributions in this paradigm has been made by Anette 

Mikes, who sought to explain the differences between the risk management prac-

tices of large banking organisations in apparently similar situations (Mikes, 2009, 

2011). Mikes (2009) presented field-based evidence from two large banking or-

ganisations which showed systematic variations between risk management prac-

tices. In explaining this, Mikes pointed towards the existence of different •alterna-

tive logics of calculation• or what she conceptualised as •calculative cultures•. She 

defined these as •senior managerial attitudes towards the use and implementation 

of highly analytical calculative practicesŽ (Mikes, 2009, p. 21), and found that 

these calculative cultures in practice were polarised around the enthusiasm or 

scepticism towards risk measurement and modelling. She termed the former calcu-

lative idealism, in which the adherents aimed at managing risk through quantifica-



75 
 

tion and modelling, and the latter was termed calculative pragmatism, where ad-

herents relied more on judgement, experience and feelings and often distrusted 

numbers. In showing this, Mikes also bordered the functionalist paradigm as she 

argued that calculative cultures did not only shape perception of risks, but also de-

termined management predilections towards risk management and served as •im-

portant constituents of the fit between risk control systems and organizational con-

textsŽ (2009, p. 20). 

 

Mikes (2011) later confirmed her initial findings through an extended case study 

involving another five banking organisations. She found that relentless risk meas-

urement was contingent on her earlier termed calculative cultures. •While the risk 

functions of some organizations have a culture of quantitative enthusiasm and are 

dedicated to risk measurement, others, with a culture of quantitative scepticism, 

take a different path, focusing instead on risk envisionmentŽ (Mikes, 2011, p. 

226). In addition, she attempted to explain the dynamics of the development of 

these alternative cultures by examining the boundary work of risk experts (Mikes, 

2011). She found that risk experts were important for understanding the expansion 

and limitation of the different types of calculative cultures. The quantitative-

enthusiast risk experts, for example, expanded what she termed first-order meas-

urements (initial risk quantification) into new domains of risk, and used these 

measurements to create second-order measurements (risk aggregation), which 

could not only be used for risk-adjusted performance but also to expel other 

groups of actors that •trespassedŽ on their domain. These experts created new 

manageable realities which, in turn, could be the objectives of economic calcula-

tion and •protected their autonomy and helped them defect criticism and displace 

blame in the face of apparent risk management failuresŽ (Mikes, 2011, p. 241). 
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In contrast, Mikes (2011) found that the quantitative-sceptic risk experts combined 

first-order measurement with what she termed •envisionment• practices based on 

the controller•s own mental models, prior experience and intuition. These experts 

expanded softer techniques such as discussion forums into the envisionment of 

non-calculable strategic risk objects and produced alternative future scenarios and 

expert opinions on emerging risk issues. They •de-emphasized risk models in de-

cision making; they saw their roles as devil•s advocates, searching for relevant in-

telligence and channelling it to the apex of the organizationŽ (Mikes, 2011, p. 41). 

In contrast to the quantitative-enthusiast experts, however, these controllers lacked 

analytical mystique, which weakened their position as a distinct expert group. This 

in turn left the boundaries between them and the rest of the organisation blurred 

and porous, but because decision-makers in the business lines found their assess-

ments more relevant for •getting things doneŽ, their success as experts was main-

tained. In summing up her findings, again showing her social constructivist but al-

so functionalist risk approach, Mikes concluded that •the boundary-work of risk 

experts is contingent upon the calculative culture they display and can result in 

very different styles and dynamics of risk controlŽ (2011, p. 241). 

 

In relation to the social constructivist risk approach, Mikes (2009, 2011) contrib-

uted by showing the importance of understanding the culture of different groups of 

actors (risk experts, top management) for constructing practices of risk manage-

ment. In this respect, Wahlstršm (2009) added to the social constructivist literature 

on banking organisations by examining the perception of different banking staff 

groups of Basel II risk measurement requirements. Wahlstršm focused on how 

different groups of staff perceived the strengths and weaknesses of Basel II•s risk 

measurement requirements. He found that positive perceptions were generally 

supported by banking staff who worked directly with risk measurement, such as 
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risk managers, project leaders and headquarters staff directly involved in imple-

mentation. In contrast, negative perceptions were held by banking staff primarily 

involved in operational assignments, such as internal auditors, heads of retail divi-

sions, and credit officers. In explaining this difference, Wahlstršm argued that 

•both groups are included to take account of information that meshes well with 

their existing frames of reference and are thus more included to value changes that 

accord with their own viewpointsŽ (2009, p. 53). In this respect, Wahlstršm con-

ducted 25 interviews across four large Swedish banks, and his study represents an 

initial attempt to link different people•s perceptions of risks with different organi-

sational positions within banks in light of new regulatory requirements. 

 

In the social-constructivist literature, I have also classified the literature drawing 

on institutional theoretical assumptions. One of the most comprehensive studies in 

the management accounting literature has been made by Arena, Arnaboldi and 

Azzone (2010), who studied three non-financial companies• risk management 

practices over a seven year period. Their findings contribute to our understanding 

of the trajectory of enterprise risk management implementation organisations as it 

encounters pre-existing logics. These trajectories, or dynamics, were found to be 

framed by three elements: (1) risk rationalities, which denote the discursive and 

visual domains that frame how uncertainties are conceptualised into risks; (2) the 

roles of those involved, which primarily include the chief risk officer, but also risk 

specialists, internal auditors and management accountants; and (3) technologies, 

which denote the complex set of practices, procedures and instruments enacted to 

accomplish the management and control of risks. In this sense, Arena et al. drew 

upon a social constructivist understanding of •risks• as •those phenomena that are 

conceptualized and managed as risksŽ in contrast to that of •uncertainties•, which 
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for them were used to •denote the wider range of [objective] events that can affect 

the organizationŽ (Arena et al., 2010, p. 660). 

 

In more detail, Arena et al. (2010) found that enterprise risk management was real-

ised in different ways across the three companies, depending on the risk rationali-

ties, embedded actions of experts, and technologies, as the practice encountered 

pre-existing control practices. In the three companies, enterprise risk management 

was realised according to the risk rationalities of •compliance•, •corporate govern-

ance•, and •pervasive performance•, respectively. These rationalities shaped the 

conceptualisation of risks, •differently instilling an urgency to better understand 

and control future threatsŽ (Arena et al., 2010, p. 671). These rationalities further 

entailed different structures of intentionality and programmatic actions, which 

were put into effect through, and later influenced by, the involvement of uncer-

tainty experts. These experts sought to conduct and expand enterprise risk man-

agement through their embedded actions, which subsequently affected risk ration-

alities. This was not straightforward, however, as these actions were carried out in 

competition with pre-existing control practices and their experts, the pre-existing 

understanding of their roles, and the nature of their businesses. Lastly, this inter-

play between roles and rationalities was played out between more or less decou-

pled or embedded risk management technologies. Arena et al. found that the or-

ganisational meaning attributed to enterprise risk management differed depending 

on the adopted technologies, which in turn were determined by the experts• em-

bedded processes of translation. 

 

Within institutional theory still, Michael Power examined the proliferation of risk 

management, including its embedded calculable logics, and pointed to the strong 

influence of the accountancy profession (Power, 2004, 2007). Power (2004, 2007) 
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showed that risk management emerged alongside corporate financial scandals, 

which gave rise to principles of corporate governance and internal control stand-

ards. These principles and standards were largely developed and/or promoted by 

the accountancy profession, which led to an intensification of auditing and control 

processes. These processes were subjected to a •logic of auditability•, that is, •a 

logic in which the demand for things to be auditable and for things to be seen to be 

auditable are almost identicalŽ (Power, 1996, p. 312). As corporate governance 

principles were implemented simultaneously around the world as part of stock ex-

changes• listing requirements (See Christiansen & Koldertsova, 2009) and gov-

ernment white papers, this led to increased legalisation and bureaucratisation of 

organisational management (Power, 2007). In turn, these demands generated new 

risks for reputation, so-called secondary risks, as risk management had become 

equal to good governance, and as organisations knew that poor reputation led to 

poor financial performance (Power, 2007). 

 

Hayne and Free (2014) demonstrated how the process of arriving at this •best-

practice worldwide statusŽ, defining the language of governance and senior man-

agement responsibilities, was anything but straightforward. Hayne and Free 

looked more closely into the relationship between COSO as an institution and the 

actors that were central in its formation and diffusion, or what they termed the 

supply side of risk management. They found that several forms of institutional 

work were applied, including theorising, rhetorical appeals, mythologising, and 

constructing normative networks and educations. This work was non-sequential, 

often serendipitous, and at times heavily reliant on a web of member entities. 

Hayne and Free contributed by showing that the emergence of the COSO ERM 

framework as the •ultimateŽ platform for risk management had nothing to do with 

•betterŽ, •optimalŽ, or more •effectiveŽ types of risk management, but had every-
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thing to do with the interests of what they termed the •hybridized professional 

groupŽ that ended up being involved in promoting the concept. In this respect, lit-

erature has shown that risk management has turned out to become a pervasive log-

ic of organising to legitimise organisational actions (Power et al., 2009). 

 

Other studies have engaged with the linkages between risk management and audit-

ing to demonstrate how business risk auditing emerged on the basis of the growth 

of risk management theories and processes (Knechel, 2007); how business risk 

auditing legitimised and widened auditors• jurisdictional claims over other areas 

of expertise through i.a., embedding the logics of risk management in its method-

ologies (Robson et al., 2007); how internal auditors seized the new opportunities 

that emerged with the reinvention of internal control as risk management to pre-

sent themselves as risk management experts (Spira & Page, 2003); and how audi-

tors• risk assessments were driven by the fear of making mistakes and how cogni-

tive processes are mobilised and defence strategies deployed to change that fear 

into a feeling of comfort (GuŽnin-Paracini et al., 2014). To sum up, these studies 

have contributed by pointing out the close linkages between auditing and risk 

management developments during the last decades the general (risk) work of audi-

tors. The latter study has even supplemented social constructivism with a psycho-

dynamic perspective by also exploring the things •beneathŽ the actor•s actions •in 

the deep and autonomous structures of subjectivityŽ and the interplay with audit-

ing (social) practices (GuŽnin-Paracini et al., 2014, p. 285). 

 

Outside the literature on auditing, but still within the management literature, Colli-

er and Berry (2002) conducted four comparative case studies with the aim of un-

derstanding how managers perceived and managed risks in the budgeting process. 

In short, they found that managers created their own domains of risks which 
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shaped their perception, but also that these were isolated from the budgeting pro-

cess, which was dominated by (non-risk) target setting, and even more from the 

actual content of the budget, from which risks were excluded. In the four cases, 

during the process of making the budget dependent on the constructed risk do-

mains the companies thus considered a number of risks, but ended up excluding 

them. In sum, this reflects the more general behavioural finding of March and 

Shapira (1987), who found that managers indeed took risks and exhibited risk 

preferences, but that the processes that generated those observables were •some-

what removed from the classical processes of choosing from among alternative ac-

tions in terms of the mean (expected value) and variance (risk) of the probability 

distributions over possible outcomesƒ Managers are quite insensitive to estimates 

of the probabilities of possible outcomes; their decisions are particularly affected 

by the way their attention is focused on critical performance targetsŽ (March & 

Shapira, 1987, p. 1404). 

 

To sum up, the social constructivist literature has contributed by demonstrating the 

importance of understanding that all risk management practices are mediated by 

the institutional or social environments within which they are implemented. The 

different understandings that groups of actors hold of •risk• and •risk management• 

may determine how risks are constructed, managed and reduced. These under-

standings have further been shown themselves to undergo changes over time as 

they encounter pre-existing rationales of other people, different predilections to-

wards quantification, and organisationally embedded technologies. This perspec-

tive has also shown how the institutional work of people involved in risk man-

agement shapes the proliferation of risk management standards. In contrast to the 

functionalist risk paradigm, literature reflecting this stand has shown how this has 

happened for reasons other than a •situational imperative•, but from institutional 
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work mainly carried out by the accountancy profession which has shaped the 

logics of risks and its necessity. This has also contrasted the rationalist-cognitive 

risk paradigm as models, such as the COSO ERM, have expanded not due to their 

accuracy or lack of bias, but due to the pervasive influence of institutions on hu-

man behaviour and understanding through rules and norms.6 

 

The social constructivist risk paradigm gains strength from the acknowledgement 

that cultural and social environments, institutions, etc., affect how people under-

stand risks and thus have to be taken into account (Douglas, 1985; Lupton, 1999). 

This strength, however, has also been argued to be its main weakness. It has often 

been claimed that •theory is to be judged by its predictive powersŽ (Friedman, 

1953, p. 8), but because social constructivists tend to examine •onlyŽ a few prac-

tices, they are unable to generalise across contexts. From this perspective, theory-

building thus becomes problematic, and social constructivists often have to be 

content with •onlyŽ providing (detailed) context-relevant findings. In contrast, 

both the functional and the rationalist-cognitive risk paradigms derive their 

strength from attempting to produce predictive theories/models that can be gener-

alised across much wider contexts. This may lead to simplified, biased and super-

ficial models, as argued by socio-cultural researchers, but because people need 

models for large scale decision-making in order to reduce uncertainty, an inaccu-

rate model may still be more useful than none (Millo & MacKenzie, 2009). The 

social constructivist risk paradigm thus suffers from the •weaknessŽ that generali-

sation becomes problematic, that is, unless based on comprehensive case studies. 

 

                                                 
6 In the social constructivist risk paradigm there have also been lengthy discussions, going back several years, on 

risk and blame (e.g. Douglas, 1985). These discussions have also taken place in the management literature (e.g. 

Hood, 2002; 2007) and accounting (e.g. Sk¾rb¾k and Christensen, forthcoming). I have decided to leave the notion 

of blame outside the scope of this dissertation as I did not find evidence of such aspects at present. 
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Another limitation has been pointed out by (pure) constructivists. It follows that 

the literature within the social constructivist risk paradigm has treated notions of 

risks as representations of events •out thereŽ and not as pure constructions. It has 

thus approached the notion of •risk• through the perception of them held by groups 

of people, treating perceptions and definitions of risks as the dependent variable 

(Hilgartner, 1992). This makes the social constructivist fall short by the same cri-

tique as the rationalist-cognitive risk paradigm did, only for the individual, who 

was here also treated as the dependent variable (Douglas, 1985). •Treating percep-

tions and definitions of risk as the dependent variableƒ leads to a one-way analy-

sis that neglects the dynamics of technological changeŽ (Hilgartner, 1992, p. 39). 

It neglects the finding that risk and risk management become incorporated into 

technologies and shape their evolution. In Kaplan et al.•s (2009): •Managing Risk 

in the New WorldŽ, for example, Mikes, who examines risk management from a 

social constructivist perspective, states that: •Models are not decision makers: 

people are. So the real issue is the culture that you have around modellingŽ 

(Kaplan et al., 2009, p. 70). It is statements like the above that have been critiqued 

by constructivists for downplaying the importance of technologies. 

 

3.1.4. Structuralist risk paradigm 

As mentioned earlier, I identified three risk paradigms within the larger socio-

cultural risk paradigm into which contemporary risk management literature can be 

classified. The section above dealt with the social constructivist risk paradigm, and 

this subsection deals with what I have termed a structuralist risk paradigm. This 

paradigm bears many resemblances to the social constructivist perspective, but it 

also diverges in important aspects. Like the social constructivist literature, this lit-

erature, for example, also assumes that underlying structures, institutions, etc., de-

fine the knowledge of •risk• and •risk management•. In contrast to the focus of so-
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cial constructivists on •microŽ-social practices, however, the literature in this par-

adigm focuses far more on •macroŽ-social processes. The literature in this para-

digm sees these as characteristic of late modern societies and examines the linkage 

between them and the concepts of •risk• and •risk management•. These processes 

include •reflexive modernization, or the move toward criticism of the outcomes of 

modernity, and individualization, or the breaking down of traditional norms and 

valuesŽ (Lupton, 1999, p. 25)7. This subsection focuses on the insights primarily 

offered by Ulrich Beck (e.g. 1992b, 1999) and Anthony Giddens (e.g. 1991) and 

how they have contributed to our understanding of •risk•. 

 

In the structuralist risk paradigm, Beck has become one of the most prominent 

figures referred to by academics when characterising modern society•s perception 

of •risk• and •risk management• (Gephart et al., 2009). Beck characterised modern 

(western) societies as transitional societies marked by their overlapping concern 

with both the distribution of scarce •goods•, such as wealth or employment, and 

the distribution of risks. He termed societies preoccupied with the distribution of 

risks for •risk societies• and argued that modern societies were heading towards 

becoming still more concerned with this. He also identified two key conditions 

that explained this: (1) the attained level of productivity and the persistence of the 

welfare state; and (2) the explosion of new risks brought about by increased levels 

of productivity like pollution, toxins, radiation etc. (Beck, 1990). In short, Beck 

thus argued that risks were self-made by humans, increasing, and caused as a •by-
                                                 
7 •At its simplest, modernity is a shorthand term for modern society or industrial civilization. Portrayed in more de-

tail, it is associated with (1) a certain set of attitudes towards the world, the idea of the world as open to transfor-

mation by human intervention; (2) a complex of economic institutions, especially industrial production and a mar-

ket economy; (3) a certain range of political institutions, including the nation-state and mass democracy: Largely as 

a result of these characteristics, modernity is vastly more dynamic than any previous type of social order. It is a so-

ciety … more technically, a complex set of institutions … which unlike any preceding culture lives in the future rather 

than in the pastŽ (Giddens & Pierson, 1998, p. 94). 
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productŽ by the very same processes of modernisation that had solved years of 

•goods• distribution problems. The central problem would now be to manage risks 

so •they neither hinder the process of modernization nor oversteps the limits of 

what may be reasonable acceptedŽ (Beck, 1990, p. 53). 

 

Beck also understood risks as real threats or dangers •out thereŽ, albeit man-made, 

and argued that they had developed into becoming •irreversible threats to the life 

of plants, animals, and human beingsŽ (Beck, 1992b, p. 13). He argued that risks 

no longer could be confined within the boundaries of nation states, like the effects 

of the nuclear meltdown of the Chernobyl power plant; that they had come to 

elude direct human perception, like chemical toxins; and that they often caused 

systemic and irreversible damage, like radiation. •Even the rich and the powerful 

are not safe from them, not only as health hazards, but also insofar as they endan-

ger legitimization, possessions, and profitŽ (Beck, 1990, p. 54). To make things 

worse, he argued, the magnitude and global nature of risks was such that risks 

were becoming more and more difficult to assess and reduce or avoid (Lupton, 

1999, p. 62). Beck sympathised with the rationalist-cognitive risk paradigm as 

•hazards require natural-scientific categories and measuring instruments in order 

to be •perceivableŽ at allŽ (Beck, 1995, p. 162). As risks had become non-

localisable with long-term unforeseeable effects and complex causes, however, ra-

tionalistic calculations were now poor strategies for dealing with risks; the de-

mands for rationalisation might even have increased rather than decreased general 

uncertainty (Beck, 2009). 

 

Beck further argued that the increased amount of risks could be attributed to hu-

man activity and increased levels of human knowledge compared to pre-modern 

societies where risks like famines, natural disasters and plagues were attributable 
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to •the looming power of gods and demonsŽ raining down on mankind from the 

•outsideŽ (Beck, 1992a, p. 98). Flooding, for example, can be traced back to the 

effects of global warming, which in turn can be traced back to carbon dioxide pol-

lution, which in turn can be traced back as a •by-productŽ of factories, ships, aero-

planes, cars, etc., which all represent consequences of industrialisation, which has 

been brought about as the result of human activity / decision-making. Beck also 

argued that because risks were man-made, it was also the responsibility of people, 

firms, state agencies and politicians to prevent or reduce them. These actors all in-

fluence the production and distribution of risks through the decisions they make, 

the decisions made by political groups being those with the •toughestŽ conse-

quences. Beck argued that •risk management• becomes the large-scale political 

and societal practice where organisations and political groups come to struggle 

over the risks and how to distribute them. 

 

Beck introduced the notion of •reflexive modernization• to describe his observa-

tion that because risks had been •induced and introducedŽ by modernisation, they 

could also be controlled and reduced through political intervention (Beck, 1992b, 

p. 21). He described the concept of risk as being related to reflexivity, because 

anxieties about risks served to pose questions about current societal structures and 

thus induced motivation for change. The concept, however, did not merely denote 

•reflection•, but also •self-confrontation• or the observation that modern risk socie-

ties had come to understand themselves as (world) risk producing entities (Beck, 

1999). For Beck, this critical reflection on the dangers of industrialism and mod-

ernisation constituted the difference between industrial societies and risk societies 

and was what would lead to the •possibility of a creative (self)-destruction for an 

entire epoch: that of industrial societyŽ (Beck, 1994, p. 2). He argued that what we 

thought to be scientific progress had now turned modern societies on the path to 
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self-destruction as an unintended consequence of modernisation. In turn, this had 

increased uncertainty for people as old societal structures were crumbling, ques-

tioned scientific progress and inventions as many new risks had been caused by 

these, and created conflicts between those producing risks (experts, industries etc.) 

and those consuming them (citizens). 

 

The concept of reflexive modernisation is closely related to that of individualisa-

tion, which is also important to Beck•s view of modern societies. Individualisation 

means that with modernisation, people now have to produce their own biog-

raphies, as traditional norms and certainties are absent (Beck, 1994, p. 13). Indi-

vidualisation is the other side, the private side, of reflexive modernisation. Beck 

described how modernisation brought with it a transformation that removed previ-

ously accepted social roles such as gender and social classes. Individualisation is 

thus an outcome of modernisation processes, both re-structuring older societal in-

stitutions but also re-structuring how people ought to construct themselves as indi-

viduals. It is further dependent on decision-making, as it assumes agency, or •the 

ability to shape one•s destiny through self-determination and identificationŽ 

(Lupton, 1999, p. 70). It involves freedom to choose, but freedom in conformity 

with internalised demands of choosing. It was once fixed or pre-determined what 

one had to do with one•s life, such as fixed roles in family, marriage, work, educa-

tion, all determined by societal structures, but these roles are now left open to 

choice. This means that people now pursue their own interests, and this generates 

new uncertainties; to choose the wrong kind of university degree, to get divorced, 

to become unemployed, etc., represent the individual•s failure as a human being 

rather than the result of broader social patterns. In turn, this turns •risk manage-

ment• into an everyday practice that all human beings have to undertake to avoid 

insecurity, anxiety, unease, or simply to avoid failing in the aspects of life. 
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Beck•s work shares many similarities with that of Anthony Giddens. Giddens also 

saw modernisation as being characterised by the two extremes of globalising in-

fluences on the one hand and personal dispositions on the other (Giddens, 1991, p. 

1). Giddens argued, like Beck, that late modernity was characterised by the break-

down of traditional roles, norms, habits, etc., and that this had an effect on the 

conduct and meaning of everyday life. In contrast to Beck, however, Giddens 

stressed modern institutions as the key to the nature of these characteristics, rather 

than the attenuation of basic human needs. Giddens argued that modern institu-

tions had come to structure the individual•s everyday life, but also that institutions 

were themselves structured by individuals• actions. •For Giddens the key features 

of modernity are institutional and individual reflexivity combined with the reor-

ganization of time and space and the expansion of disembedding mechanismsŽ 

(Lupton, 1999, p. 73). He explained the latter to be mechanisms that take social re-

lations out of their specific time/space context and apply them to wider locales, 

like expert knowledge systems. Such systems deploy •modes of technical 

knowledge which have validity independent of the practitioners and clients who 

make use of themŽ (Giddens, 1991, p. 18). Other disembedding mechanisms were 

symbolic tokens, like money, or objects with standardised values that serve as me-

dia of exchange. 

 

In relation to the time-space continuum, Giddens argued that pre-modern societies 

were characterised by the coincidence of time and space dominated by localised 

activities, while modern societies had moved towards disconnecting space from 

location. In pre-modern societies, experiences and traditions were very much con-

fined to specific localities, but with the rise of modernisation came also the bring-

ing together of experiences and knowledge. Modern institutions were at the heart 
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of this movement, as they brought notions of •weŽ with them and thus unified 

people across the world. Giddens argued, much like Beck, that this drive for pro-

gress represented by modernisation, the globalisation and disembedding mecha-

nisms, had led to an amplification of the effects of risks. If •the economyŽ goes 

wrong, for example, as with the recent financial crisis, this will affect billions of 

people rather than just one nation or one group of people. In this respect, Giddens 

argued differently than Beck. Giddens argued that due to modernisation, people 

had become more aware of the threats of the world and thus that risks were 

thought to be greater, while Beck claimed that modernisation had actually in-

creased the amount of risks produced, which prompted the need to avoid them. 

 

Giddens agreed with Beck that risks represented dangers or threats, that they were 

constructed by humans, humans who were part of modern societies, that the ef-

fects of them had been amplified, but not that they had increased in number. Gid-

dens also termed modern societies •risk culturesŽ (Giddens, 1991, p. 3). However, 

Giddens disagreed with Beck when it came to the nature of •reflexivity•. Giddens 

agreed with Beck that •reflexive• referred to the increased self-awareness of both 

individuals and societies of the contingent nature of expert knowledge and social 

activity, but where Beck inferred that this had led to increased distrust of experts 

and societal progress, Giddens argued that the progressive separation of space, 

time and location and the disembedding mechanisms had led to a dependence on 

more trust. He argued that this, however, was not related to trust in people, but 

trust in abstract systems, like the system of expert knowledge. As Lupton writes: 

•People now cannot simply rely on local knowledge, tradition, religious precepts, 

habit or observation of others• practices to conduct their everyday livesƒ Rather 

they must look principally to experts they do not personally know and are unlikely 

to ever meet to supply them with guidelinesŽ (Lupton, 1999, p. 75). 
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Giddens also argued that modern societies were characterised by doubts about the 

validity of these expert systems, because organisations and people had become 

more aware that experts tended to produce conflicting findings. In modern socie-

ties, as these conflicting findings were now spreading across the world at large, 

this held the potential to generate misleading knowledge and thus new uncertain-

ties. In relation to risk management, for example, because organisations rely on 

worldwide expert (scientific knowledge) systems to produce reliable risk assess-

ments of future hazards, and because experts (scientists) disagree on how to do 

this, such assessments end up becoming imprecise. In general, Giddens argued 

that such knowledge-ambivalence had led people to become more cynical and 

sceptical about modern society and the abstract expert (knowledge) systems. In 

pre-modern societies, reflexivity was largely structured by the traditions estab-

lished within the time-space organisation of individual communities. In modernity, 

however, reflexivity has taken on a different structure that relies less on traditions 

to justify actions and much more on expert systems; but these produce conflicting 

findings which force people into becoming self-reflective. •Living in a •risk socie-

tyŽ means living with a calculative attitude to the open possibilities of action, posi-

tive and negative, with which, as individuals and globally, we are confronted in a 

continuous way in our contemporary social existenceŽ (Giddens, 1991, p. 28). 

 

In summing up this subsection, the structuralist risk paradigm, here represented by 

Ulrich Beck and Anthony Giddens, has contributed by demonstrating how macro-

societal developments have had an influence on the character of •risk• and •risk 

management•. Beck and Giddens have both contributed by showing how the no-

tion of •risk• has become a central concern in contemporary society emerging 

from the processes of modernisation. Risks are seen to have changed character 
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from being associated with •the forces of god or natureŽ to be the result of human 

decisions and actions, and therefore also human intervention. Beck and Giddens 

have also contributed by showing that •risk management• has primarily become an 

activity of all organisations and individuals. As traditional structures have broken 

down, people and organisations need to reinvent themselves to succeed, and be-

cause risks follow as •by-productsŽ of their decisions, they need to be contained. 

Both scholars have also pointed to the political nature of risks and risk manage-

ment, singling out •reflexivity• as a primary response to uncertainty. They may 

disagree on whether to trust or distrust experts, or expert knowledge, but both have 

showed that more extensive scepticism has followed scientific progress; both have 

showed that social conflicts and acts of negotiation now stand as central parts of 

any •risk management• practice for humans as well as organisations. 

 

Some major criticism has been directed at this perspective. Lash (1993) argues 

that reflexivity cannot only be understood through cognitive categories, but also 

has to be understood through aesthetics or hermeneutic self-interpretation. He ar-

gues that not all people have the freedom to construct their own narrative but often 

find themselves to be constrained by various elements such as their financial cir-

cumstances, geographical location, etc. It has also been pointed out that Beck and 

Giddens have derived their conclusions based on speculation rather than on empir-

ical studies and thus know very little about everyday practices (Lupton, 1999). 

Thus they may have directed our attention to the importance of understanding 

risks as a modern phenomenon, but they provide little guidance as to how people 

should go about dealing with risks. As Hanlon (2010) further proposes: Beck•s 

understanding of expertise and knowledge •underplays the historical and contem-

porary importance of lay practice and knowledge, its relations with expertise and 

its long politicisationŽ (Hanlon, 2010, p. 217). Hanlon recommends that we return 
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to lay experience and social struggle to examine how people give meaning to 

risks, how they produce them and how they act upon them. See Lupton (1999) and 

Hanlon (2010) for further references to critiques of this risk paradigm. 

 

3.1.5. Post-structuralist risk paradigm 

The last of the three socio-cultural risk paradigms into which I have identified and 

classified current risk management literature can be termed a post-structuralist risk 

paradigm. This section describes the management accounting literature in this risk 

paradigm, albeit limited, and how this literature has contributed to our understand-

ing of •risk• and •risk management•. Overall, these studies have been inspired by 

the work of Michel Foucault and have focused on concepts such as governmentali-

ty, discourse, dispositif, power and knowledge. Michel Foucault was concerned 

with how mechanisms of power affected everyday life (e.g. Foucault, 1970, 1977, 

1981). He understood power not as something to be •acquired, seized or shared, 

something one holds on to or allows to slip away", but as relational, something 

that become apparent through being exercised (Foucault, 1981, p. 94). The con-

cepts mentioned all deal with various aspects of this through approaches such as 

discourse analysis or genealogy study of developments over the course of history. 

Combined, the contributions to the literature in this perspective have primarily 

dealt with the notions of •risk• and •risk management•, relying on these concepts 

to examine how •risk• and •risk management• relate to notions of power. 

 

The post-structuralist paradigm must be distinguished from the structuralist para-

digm. The structuralist risk paradigm has focused mostly on macro-structures that 

have led to the increased production of risks and/or the stronger awareness of 

them. In contrast, the post-structuralist risk paradigm focuses on the ways in 

which discourses, strategies, practices and institutions serve to bring risks into be-
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ing (Lupton, 1999). The post-structuralists thus approach the notions of •risk• and 

•risk management•, like other subject matters, from a meso-level structural per-

spective. In addition, this paradigm does not assume risks to exist •out thereŽ me-

diated by human beings, as do the social constructivist and the structuralist risk 

paradigms, but as constructions produced through these discourses, strategies, 

practices and institutions. The literature in this paradigm assumes that discourses, 

etc., produce •truthsŽ about risk, risk regimes, or risk dispositifs, which impinge 

upon social relations and become the basis for action. This literature claims that it 

is through these regimes or dispositifs that we know •risk• and •risk management•. 

In contrast, the structuralist paradigm claimed that modern societies were charac-

terised by the freedom of agency led on by the processes of modernisation (struc-

ture) and rejected the idea of a post-modern society (Lash, 1993). 

 

One of two studies identified drawing upon this understanding of •risk• and •risk 

management• comes from Michael Power, who has sought to explain the emer-

gence of •fraud risk• relying on Foucault•s concept of •dispositif• or •apparatus• 

(Power, 2013). The concept of dispositif can be defined as a system of relations 

that can be established between •a thoroughly heterogeneous ensemble consisting 

of discourses, institutions, architectural forms, regulatory decisions, laws, adminis-

trative measures, scientific statements, philosophical, moral and philanthropic 

propositions … in short the said as much as the unsaidŽ (Foucault, 1980, p. 194). 

Power argues that •fraud risk•, and its management, has emerged as a highly artic-

ulated, transnational web of ideas and procedures which frame the future within 

present organisational action. He further examines its broader historicity and ar-

gues that •fraud risk• has emerged to become part of a more extensive risk man-

agement discourse for talking about, acting on, and governing organisations. This 

discourse … or more precisely dispositif or apparatus … consists of more than just 
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words, namely also of standards, rules, ideas, roles, procedures, routines, etc., all 

focused on •risk• and risk control systems. He suggests that •fraud risk• and •fraud 

risk management• have turned into a •regime of truth•, a mechanism for governing 

and disciplining managers, •which has emerged from an expanding risk discourse 

and which shapes what it is possible to say with credibilityŽ (Power, 2013, p. 542). 

 

The above study by Power links to his earlier studies, which show how risk man-

agement has emerged alongside notions of corporate governance and internal con-

trol promoted by the accountancy professions (Power, 2007). •The language of 

organizational justification consists in being able to demonstrate conformity to 

standardized elements of a risk management systemŽ, as Power writes about what 

the developments have led to (2007, p. 185). In relation to this, •fraud risk man-

agement• represents the latest particular and specific effect of this general rise of 

an expansive risk management process (Power, 2013, p. 541). In this way, •fraud 

risk management• should not be mistaken for having been implemented by organi-

sations attempting to adapt to an increased number of situations of people commit-

ting fraud, like academics within the functionalist risk paradigm would have ar-

gued, but rather as a new (post-modern) logic of organisation; a distinctive mode 

of governing the enterprise (Power, 2013, p. 541). 

  

The second identified study focuses on how risk management as phenomenon has 

retained its importance after its •evident failure to manage risksŽ during the latest 

financial crisis by focusing on the notion of power (Huber & Scheytt, 2013). In 

doing this, Huber and Scheytt also rely on Foucault•s concept of dispositif, but 

supplements this with Giorgio Agamben•s notion of the •permanent state of ex-

ceptionŽ (Agamben, 1998, 2005). Like Power, they conclude that a strong risk 

management dispositif made out of institutions, regulation and models lies at the 
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heart of risk management. This dispositif shapes organisational balances of power 

as it reproduces larger societal values and determines organisational responses to 

•risk•. In relation to Agamben•s concept of •the permanent state of exceptionŽ, the 

exception here being the financial crisis and the aftermath •the permanent stateŽ, 

this allows elites to •playŽ with people•s fear and anxiety, which, in turn, may lead 

to even stronger calls for risk management … calls •which cannot be rescinded af-

ter the initial state of exception has endedŽ (Huber & Scheytt, 2013, p. 88). By 

this, they argue that risk management could be used as a powerful resource to 

augment, undermine or even replace other forms of management control. 

 

The above two studies have contributed in general by showing how dispositifs 

have become means of ordering the social and material worlds through their 

methods of rationalisation and calculation of •risk• and •risk management•. These 

dispositifs have rendered uncertainty and disorder more controllable; they have 

brought •risk• into being and therefore also the management of it either by institu-

tions or by experts or consultants. The post-structuralist risk paradigm, however, 

also suffers from certain limitations. The question of how risk-related discourses 

and strategies operate, how they may be taken up, negotiated or resisted by those 

who are subjected to them, remains under-examined (Lupton, 1999). Huber and 

Scheytt acknowledge this when they admit that their •normative statements can be 

understood as idealistic, if not naïveŽ, and explain that •the focus remains with 

more empirically focused research projects to deepen the analysis of the reasons 

for the continuing prominence of risk managementŽ (Huber & Scheytt, 2013, p. 

97). Foucault himself, however, said that he was simply not interested in such 

matters; he had no intention of second guessing specific actions at the individual 

or organisational (micro) level (See Power, 2013, p. 541). 
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Furthermore, the literature in this paradigm, including the above two studies, does 

not distinguish between one person and the next, but assumes that groups of peo-

ple, such as managers, experts, etc., are the same. This literature thus downplays 

what the social constructivist literature has shown, namely that people are differ-

ent and act differently depending both on the cultural settings and on their own 

preferences, interests, and the like. And this also applies to the literature taking the 

structuralist risk paradigm described here. For example, to conclude that •elitesŽ 

can exploit the •permanent state of exceptionŽ brought about by the recent finan-

cial crisis to •augment, undermine or even replace more traditional forms of man-

agement controlŽ is very speculative, as it leaves it to empirical studies to deter-

mine who these •elitesŽ are … not to mention who the •non-elitesŽ would be and 

how they could be defined. It does of course direct our attention to potential new 

ways of approaching •risk• and •risk management• and equip researchers with the-

ories to do so, but when they are proposed detached from actual studies of prac-

tice, how useful can they be as guidance for empirical case studies? The post-

structuralist risk paradigm thus gains strength when it focuses on the meso-level 

and does indeed do well in combination with institutional perspectives, but it has 

difficulties dealing with the examination of •microŽ associations, differences be-

tween people, etc. 

 

3.1.6. Constructivist risk paradigm 

One more risk paradigm should be mentioned, which I have termed the construc-

tivist risk paradigm. This paradigm has emerged especially in recent years, and it 

extends the social constructivist paradigm while still holding distinct theoretical 

assumptions that differ from that paradigm. It has a very strong focus on •risks• as 

pure constructs made not only by human beings but also by non-human actors 

such as technologies, devices and tools, through complex networks of relations. 
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•A risk object, therefore, is not a static, objective phenomenon, but is constantly 

constructed and negotiated as part of networks of social interaction and the for-

mation of meaningŽ (Lupton, 1999, p. 29). It also insists that analysis should be 

based on examinations of actual associations and not be pre-limited to •artificialŽ 

boundaries like •an organisation• or •a company•. This means carrying out exami-

nations at the micro-level, which again differs from the structuralist and post-

structuralist macro- and meso-level focuses respectively. It further a priori per-

ceives the ability of different types of people, such as experts or lay people, to 

construct risks to be the same. It thus does not give priority to certain actors, either 

human or non-human, for understanding how risks are constructed. 

 

The constructivist paradigm thus differentiates itself from the other risk para-

digms. The rationalist-cognitive risk paradigm understood •risks• as objective 

facts that had to be identified through structured and systematic methods, models 

and processes. In contrast the constructivist risk paradigm, as mentioned above, 

understands risks as pure constructs made by humans, and also non-humans, 

which only exists qua their construction as such by those actors. The constructivist 

risk paradigm thus extends the social constructivist risk paradigm by arguing that 

construction of risks also depends on non-human actors. These non-human actors 

are perhaps even co-constructed to facilitate the construction of risks and thus also 

serve as mediators in the perception of risk, much similar to what the socio-

cultural settings do for the social constructivists. The constructivist risk paradigm 

differs even more from the functionalist risk paradigm, where •risk management• 

and its organisation and implementation in the long term will be shaped by the 

•situational imperative•. In contrast, constructivists understand practices of •risk 

management• as the outcome of complex networks of relations that take different 

trajectories depending on the interactions taking place. Thus this paradigm bares 
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the strongest resemblance to the post-structuralist risk paradigm, where •risk• and 

•risk management• are also assumed to be constructs, with the major exception 

that the constructivist risk paradigm focuses on •micro-levelŽ associations and not 

meso-level developments when it comes to explaining how risks and practices of 

risk management are constructed. 

 

One of the larger management accounting studies in this paradigm was made by 

Miller, Kurunmäki and O•Leary, who examined the implications of accounting 

and hybrids for the management of risks (Miller et al., 2008). Miller et al. found: 

(1) that the existing literature had tended to neglect the •hybrid practices, process-

es and expertise• through which uncertainties were actually managed; (2) that the 

management of organisations had begun to transform around notions of risk and 

risk management, but in ways that also neglected the wide range of uncertainties 

related to hybrid practices; and (3) that accounting practices were central to this 

situation, as these practices always attempted to make visible and calculable the 

hybrids that it encountered, while at the same time it became hybridised itself 

through encounters with other disciplines. In documenting this, Miller et al. drew 

on data from three sources: (1) two previous case studies; (2) an examination of 

the literature on hybrids through the last two decades in social sciences; and (3) 

earlier literature in especially accounting related to hybrids. They concluded by 

stating that they found it a matter of concern that when so much actual risk man-

agement took place outside formal practices, why did so little academic literature 

deal with this. They thus called for more research into actual practices of risk 

management. 

 

Another study was made by Kalthoff (2005), who looked into the role of technical 

devices in framing the performance of economic calculations and risk manage-
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ment. Kalthoff regarded activities of calculation as epistemic practices that ques-

tion the routines of everyday life, but which themselves are routine practices per-

formed by technical devices. In relation to risk management, calculation consti-

tutes the object it calculates; it brings it into existence, frames and fixates it; 

reveals it as an object (Kalthoff, 2005, p. 73). Kalthoff also stressed that in addi-

tion to •calculating somethingŽ, calculation had to be understood as •calculating 

with somethingŽ. Kalthoff then applied the above understanding of calculation to 

two large international banks with integrated risk management practices (however 

providing only scarce details regarding data). He arrived at three core findings: (1) 

that banks constitute companies anew through the application of technical devices 

when making lending decisions, that is, banks convert potential clients• annual re-

ports into their own format by applying computer programmes to calculate eco-

nomic figures such as ratios (calculating something); (2) that the products of tech-

nical devices, i.e. the now transformed annual reports, are used in risk negotiation 

processes between bank subsidiaries and headquarters (calculating with some-

thing); and (3) that economic writing (such as output computerized statements) has 

performance consequences as symbolic machines. 

 

Millo and MacKenzie continued the research into technical risk devices by exam-

ining the intertwined relationship between the emergence, ascendance and estab-

lishment of financial risk management techniques and financial derivatives mar-

kets (Millo & MacKenzie, 2009).8 More specifically, they studied the growth of 

financial risk management applications that made use of the Black-Scholes-

Merton option pricing model in the period between the late 1960s and the early 

1990s. They found that understanding the success of this model had more to do 

with its communicative and organisational usefulness rather than the accuracy of 

                                                 
8 Millo and MacKenzie refer to both Kalthoff, 2005, and Miller & O'Leary, 2007. 
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the results it produced (Millo & MacKenzie, 2009, p. 638). This model allowed 

clearer communication inside trading organisations, reduced the complexity of fi-

nancial data, enabled more efficient decision-making, solved the operational chal-

lenge of the clearing house when calculating the level of risk-based deposits re-

quired of traders, and created consensus among market participants, such as 

trading firms, options clearing houses and the securities regulators, to the degree 

that the Securities Exchange Commission used it to legitimise its regulatory deci-

sions. Millo and MacKenzie even showed how market participants continued to 

use this model after the market crash in October 1987, albeit knowing that the 

model was empirically inaccurate. 

 

In a similar vein, Jordan, J¿rgensen and Mitterhofer (2013) advanced our 

knowledge about technical risk devices in their study of the relationship between 

management control and risk management by investigating the role of risk maps in 

project management settings. Jordan et al. found that risk maps served as •mediat-

ing instruments• that allowed the •distributed actors to adjudicate interests, build 

confidence in and associate with •the project• and its progress over timeŽ (Jordan 

et al., 2013, p. 158). This was in contrast to earlier studies that had shown that risk 

maps primarily had to do with increased attention being paid to early warning sig-

nals and the production of audit trails (e.g. Power, 2007). The concept of •mediat-

ing instruments• was here coined by Miller and O'Leary (2007) to indicate the link 

between the concepts of accounting inscription, mediating machines and market 

devices. Jordan et al. describe how •mediating instruments •directs the attention to 

the ways in which particular inscriptions mediate the relations between distributed 

actors, distinct imperatives and domains within a socio-technic networkŽ (Jordan 

et al., 2013, p. 159). Jordan et al. then attributed this finding to the different quali-
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ties of risk maps, such as their figurative and diagrammatic outlook, commensura-

tion, prospective and evaluative connotations, and flexible zones of normality. 

 

Rocher (2011) found that the technical risk devices themselves rarely were well-

defined objects that were accepted or rejected without alternatives. He argued that 

technical devices had to be understood not as •a simple act of application of pre-

determined functions and goals through neutral intermediariesŽ, but rather as •a 

processŽ undergoing transformation when confronted with different actors• inter-

ests (Rocher, 2011, p. 76). In drawing on actor-network theory and Callon•s four 

moments of translation (Callon, 1986), and on the basis of a single case study of 

the implementation of a technical risk device in a French local government, 

Rocher found that acceptance of the device depended upon a complex web of in-

terrelations in which technique and actors were intertwined. He showed how the 

device contained meanings and utilities that were not initially considered by their 

designers and which were later highlighted by the actors using the device, who in 

this way •reinventedŽ the device. Rocher concluded by recommending that more 

research be conducted into •how translations continue to work once a management 

device is implemented in an organizationŽ (Rocher, 2011, p. 78). 

 

The above four management accounting literature studies have all looked into the 

enabling role of risk management devices and have shown that these are far from 

•neutralŽ or •objectiveŽ devices that people apply linearly and without problems. 

The studies have showed that risk management devices take on different trajecto-

ries during implementation, trajectories that to a wide extent depend on their (per-

ceived) usefulness rather than their accuracy. In this respect, the literature has 

tended not to focus much on the limiting role of these devices, their constraining 

or restricting effects, if any, on risk management practice. Kalthoff showed that 
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risk calculations became the subject of negotiation between actors with different 

interests, as calculated figures created boundaries within which decisions were lat-

er made. In the same manner, Miller et al. showed that •enterprise risk manage-

ment• ignored the hybrid practices, processes and expertise left outside the bound-

aries of •an enterprise•, where much of the actual reduction of uncertainty took 

place; and Jordan et al. indicated that something was left outside risk maps as 

these shaped boundaries of risk management. None of these studies, however, fol-

lowed which unexpected effects, like limiting or constraining the practice of risk 

management, these technical risk devices were capable of producing. 

 

It appears that only one study has attempted to respond to this by looking into how 

practices of risk management (not its technologies) can lead to the generation of 

new uncertainties that would not have existed without risk management. Vinnari 

and Sk¾rb¾k (2014) looked into the implementation of risk management in a 

Finnish municipality and focused on the unexpected effects, or uncertainties, gen-

erated during its application. In doing this, they traced the developments of this 

practice of risk management over several years and through two major scandals, 

relying on an analysis of public and confidential documents and semi-structured 

interviews. They drew on actor-network theory, but used different concepts than 

did Rocher, namely the concepts of framing, overflowing and reframing. They 

found that (due to its framing) risk management, besides reducing uncertainty also 

created unexpected uncertainties (overflows) that would otherwise not have 

emerged, including: uncertainties related to legal aspects of risk management solu-

tions, uncertainties related to the definition and operationalisation of risk man-

agement, and uncertainties related to the resources available for expanding risk 

management. They authors then tracked these developments and showed the dy-
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namic development of risk management over time as well as the changing roles of 

those involved. 

  

To sum up, the constructivist literature has contributed by showing the contingent 

nature of risk management going beyond the social-constructivist notion of •cul-

tural, social and political environmentsŽ by describing actual practices of risk 

management. Combined with the assumption that non-human devices must also be 

included, this has allowed the literature from this risk paradigm to examine the 

role of technical devices in much more detail. The literature from this paradigm 

has further demonstrated that practices of risk management might themselves end 

up producing uncertainties, which of course challenges the core ontological as-

sumption of •risks• as objective facts that is held by the rationalist-cognitive and 

the functionalistic risk paradigms. To wrap up this subsection, the constructivist 

risk paradigm, like the social constructivist risk paradigm, has been criticised for 

not providing accounts that can be generalised across organisations, sectors and 

counties. In response, however, this literature has claimed that what these organi-

sations, sectors and counties have lost in generalisability, they have gained in con-

text-specific knowledge and levels of empirical details. 

 

3.2. The literature•s impact on mega-projects 

Before I describe the tensions within current risk management literature and the 

relevance of engaging with these, before I describe what scholars have called the 

incompleteness of our current knowledge of •risk• and •risk management• and the 

inadequacy of the current theories to explain (all) empirical findings, I would like 

briefly to explain what impacts the current risk management literature has had on 

risk management in mega-projects. I find that it is important to mention this, first 

of all because this dissertation deals with contemporary methods of risk manage-
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ment, which, as I will explain later, to a wide extent draws on resources from the 

rationalist-cognitive perspective•s ontological and epistemological understanding 

of •risk• and •risk management•, and secondly because this demonstrates how little 

research has actually been applied on the study of mega-projects from a manage-

ment accounting perspective, and thus that there is ample opportunity to increase 

our knowledge of this. 

 

The literature in the rationalist-cognitive perspective has been shown to have a 

significant effect on the development of (project) risk management standards 

(Power, 2004, 2007, Winch & Maytorena, 2011). This literature has shown that 

risk management standards assume •risks• to be objective facts •out thereŽ, which 

can be identified, assessed and reduced by means of highly structured and rational-

istic risk management processes. These processes are to be integrated across all 

other organisational processes, aligned with organisational objectives, and applied 

throughout the lifetime of the organisation. If the organisation does this properly, 

it makes sure that all risks are taken into account and that the organisation reaches 

its objectives. To do all of this also requires defining a •risk appetite• or the value 

of risks that the organisation is willing to accept. This appetite serves as the 

threshold against which all subsequent planning, identification, assessment, reduc-

tion, monitoring, etc., are conducted in order to eventually evaluate whether the 

practice has been successful. In Power•s own words, risk management operates 

like a thermostat: •which adjusts to changes in environment subject to pre-given 

target temperatureŽ (Power, 2009, p. 849 ). 

 

One strand of literature that has had an even more direct effect has been the litera-

ture on •optimism bias•, defined as unrealistic expectations about the future 

(Weinstein, 1980). This literature has affected approaches to project management 
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through the notion of the •planning fallacy•, i.e. the inability to predict accurate 

project completion times (Buehler et al., 2002). The literature has shown that 

planners tend to take on an •inside viewŽ, which means that they focus narrowly 

on the project at hand, the objectives of that project, the resources needed, the un-

certainties that prevent the success of the project, and so on. This, however, leads 

to optimistic forecasting and consequently project cost overruns (Buehler et al., 

2002). Lovallo and Kahneman (2003) have proposed that organisations supple-

ment this method with a simple statistical analysis of analogous efforts completed 

in other similar projects. They call this an •outside viewŽ, or •reference class fore-

casting•, i.e. •an objective forecasting method that counteracts the personal and 

organizational sources of optimismŽ (Lovallo & Kahneman, 2003, p. 61). The 

method completely ignores the details of the project at hand, and it involves no at-

tempt at forecasting the events that would influence the project•s future course. In-

stead it examines the experience gained from a class of similar projects, lays out a 

rough distribution of outcomes for the reference class, and then positions the cur-

rent project in that distribution. 

 

The literature from the other perspectives seems not to have had an impact on 

practice. It might be argued that the functionalist research should have had an im-

pact due to the amount of contingencies found, but at least with the Danish public 

sector this seems to have had no impact whatsoever. This is not to say that practi-

tioners do not take into account elements such as project size, project objectives, 

etc., when implementing risk management, but this seems to take place more on 

grounds of common sense than by reference to academic literature. In addition, it 

tends to take place in parallel with government regulation, which does not either 

refer to academic literature in other areas than the rationalist-cognitive. In the US, 

for example, the American Planning Association has endorsed •reference class 
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forecasting• and encouraged all planners to use this method to improve project vi-

ability (American Planning Association, 2005). In the UK, HM Treasury has rec-

ommended all British governmental departments to adjust project cost, benefit and 

duration estimations using •reference class forecasting• (HM Treasury, 2003, 

2004). In Denmark, the Ministry of Transport has similarly implemented a new 

budgeting method inspired by the ideas of •reference class forecasting• 

(Transportministeriet, 2006), and the •Swiss Association of Road and Transporta-

tion Experts•, see Flyvbjerg (2009), as well as •The Australian Road and State 

Traffic Authority•, see Li et al. (2010) are involved with the same. 

 

3.3. Implications, tensions and opportunities 

Overall, the current risk management literature has advanced and expanded our 

knowledge about •risk• as a phenomenon per se, and •risk management• as a man-

agement control practice seen from different risk paradigms ranging from the ra-

tionalist-cognitive to the socio-cultural and constructivist paradigms. These para-

digms have advanced our knowledge by each having its own key focus, which 

allows them to see things differently and thus supplement each other. The rational-

ist risk paradigm, for example, produced mathematical ways of modelling risks in 

order to allow calculations of the probability and impact of these across time, 

space and location. The cognitive risk paradigm continued along this line of think-

ing, but drew on various psychological methods to demonstrate that the human 

perception of risks is systematically biased and that different groups of people 

perceive risks systematically differently. The functional perspective took a differ-

ent path and focused more on the practices of risk management and the various 

contextual factors that could determine differences between these practices, and 

subsequently how organisations should design them in order to optimise risk man-

agement effectiveness. In combination, these perspectives relied much on the 
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same strong realist approach to •risk• and •risk management• and thus supple-

mented each other well to further the development of for them more optimal and 

better risk models. 

 

In contrast, the social constructivist risk paradigm broke with the idea of risks as 

being objective or neutral facts and regarded them as always being embedded 

within cultural, social and institutional systems/settings. The literature in this par-

adigm showed that the ways in which risks and practices of risk management were 

understood depended, for example, on top management predilection towards quan-

tification and the boundary-work of risk experts. This literature also pointed to the 

strong influence of the accountancy profession by shaping the logic of best-

practice approaches to risk management (logic of auditability). The structuralist 

risk paradigm maintained a similar understanding of •risk•, but focused on ex-

plaining this with reference to processes of modernisation, that is, it took a macro-

level perspective. The literature in this paradigm further had a normative-critical 

agenda, as risks were perceived as something that posed a threat to humanity and 

thus had to be eliminated. In summary, these two risk paradigms took what can be 

called a weak constructivist or realist perspective to supplement the stronger real-

ist approach of the rationalist-cognitive and the functionalist risk paradigms. They 

demonstrated the importance of taking into account the cultures, institutions and 

structures that surround the perceptions of risk and practices of risk management 

in order to fully understand them. 

 

The last two risk paradigms, the post-structuralist and the constructivist, were both 

set apart by taking a strong constructivist approach to the understanding of risk. 

The post-structuralist risk paradigm pointed to the disciplining effects of risk man-

agement dispositifs or discourses and how these shaped the logics of practices of 
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risk management. This perspective focused on meso-level developments and thus 

supplemented the structuralist macro-level perspective and complemented the so-

cial constructivist perspective. In contrast, the constructivist perspective focused 

on actual interactions or associations taking place in for example organisations, 

and how risks were dealt with through these practices. This paradigm pointed to 

the enabling effects of technologies and the importance of understanding the con-

struction of risks as part of larger networks of associations not limited to human 

beings. It further demonstrated that practices of risk management could them-

selves produce new uncertainties, and it thus pointed to potential complex rela-

tions between risk management and other practices. In combination, all of the 

above risk paradigms … from the rationalist-cognitive to the socio-cultural and the 

constructivist perspective … have advanced our knowledge in different ways. 

 

Despite its interesting contributions, however, the above literature in these para-

digms has not paid attention to all aspects of •risk• and •risk management• and 

must therefore be termed incomplete or inadequate to explain (all) empirical de-

velopments. As notions of •risk• and •risk management• have proliferated in recent 

years to the extent of transforming organisational management, this makes ad-

vancing our knowledge of this most relevant. If companies, for example, rely on 

practices of risk management and their embedded logics to improve management 

decision-making, knowing the effects of this seems relevant. In a similar vein, 

now that governments implement holistic risk management to curb cost overruns 

and ensure project success, knowing what risk management will imply seems rel-

evant. This has also been recognised by prominent scholars, who are now calling 

for more research into especially organisational practices of risk management and 

the linkage to notions of •corporate governance•, •management control• and 

broader notions of organisational management (e.g. Bhimani, 2009; Gephart et al., 



109 
 

2009; Kaplan et al., 2009; Mikes, 2011; Miller et al., 2008; Power, 2009; Van der 

Stede, 2011; Young, 2011). In recent years, well-known journals have even pub-

lished special issues on the subject, such as Organization Studies, Vol. 30, Issue 2-

3, from 2009, and Management Accounting Research, Vol. 24, Issue 2, from 2013. 

 

One of the major aspects listed as an area about which we lack knowledge is •the 

particularities of risk management characteristics in specific organizational set-

tingsŽ (Bhimani, 2009, p. 4). It follows from the above literature review that the 

current risk management literature has tended to disregard the mechanisms of risk 

management practices as they develop over longer periods of time. As Rocher 

(2011, p. 78) states: •It would be interesting in the future to study how translations 

continue to work once a management device is implemented in an organizationŽ. 

Or as Miller et al. (2008, p. 962) states: •But, if hybrids are where so much of the 

action is, and if so many social scientists from so many disciplines have empha-

sised their importance for two decades or more, why are they not given greater 

prominence in risk management?Ž. Both of these two quotes illustrate the fact that 

researchers are calling for more research into what Bhimani termed •the particu-

larities of risk managementŽ, that is, how risk management develops over longer 

periods of time. Vinnari and Sk¾rb¾k (2014) did follow one such practice over a 

longer period of time, but they stayed within the formal boundaries of •a munici-

pality• and did not follow the •the hybrid practices, processes and expertiseŽ. 

 

In this sense, Vinnari and Sk¾rb¾k (2014) did the same as most other risk man-

agement scholars; they looked •behind the scenes of risk management to its actual 

organizational settingsŽ (Mikes, 2009, p. 19, my emphasis). Arena et al. (2010), 

Mikes (2009, 2011) and most of the contingency-based studies did the same when 

they limited themselves a priori to examining the risk management practices of 
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fixed organisational entities such as financial or non-financial companies. In con-

trast, Hayne and Free (2014) followed Miller et al.•s (2008) notion of •hybrid 

practices, processes and expertiseŽ and examined how COSO ERM proliferated 

through hybridised processes to ultimately become the worldwide •best-practiceŽ 

risk management standard. Hayne and Free, however, pursued this at the institu-

tional meso-level and did not engage with •the particularities of risk managementŽ 

at the micro-level as recommended by Bhimani (2009). This means that despite 

the highly interesting nature of the above studies, we still know very little of how 

•micro-level practicesŽ develop over longer periods of time or the translations 

they undergo (Rocher, 2011). Thus, the first subject that emerges as something fu-

ture research could engage in is looking further into the particularities of specific 

practices of risk management going across organisational boundaries in order to 

understand the complex dynamics, or the trajectories, they take over longer peri-

ods of time.  

 

The current literature across the different risk paradigms has further tended to dis-

regard the examination of the ways in which risks are constructed first as specific 

•objectsŽ and then as •riskyŽ through networks of relations (Hilgartner, 1992). In 

general, this follows from the current literature•s reliance on the philosophies of 

science that underpin the above perspectives. In the rationalist-cognitive risk para-

digm, for example, risks have been perceived as objective facts •out thereŽ and 

treated •as the independent variable and people•s response to it as dependentŽ 

(Douglas, 1985, p. 25). This also follows from the psychometric studies mentioned 

above, where the relative influence of different cognitive factors have been 

mapped in relation to people•s perception of different types of risks (Slovic, 

1987). This has been critiqued by the social constructivist risk paradigm, as it 

leads to a one-sided analysis of •risk• and •risk management• that tends to neglect 
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the cultural, social and institutional settings. As Hilgartner points out, however, 

the social-constructivist risk paradigm is hit by the same critique as •their explana-

tions often have a similar structureŽ (Hilgartner, 1992, p. 39). This also goes for 

the post-structuralists, who consider risks to be determined by •variablesŽ such as 

dispositifs, discourses, power-relations, etc. The constructivist risk paradigm 

seems to be the only risk paradigm that allows for the understanding and examina-

tion of risks as the •dependent variableŽ (Hilgartner, 1992). 

 

The literature in the constructivist paradigm, however, has not made the construc-

tion of •risk objectsŽ subject to their inquiry … particularly not how these objects 

are made •riskyŽ rather than •beneficialŽ, or something else. This literature has 

mainly focused on describing the enabling role of technologies or technical risk 

devices and the various trajectories they take as they become useful to certain ac-

tors. In this sense, the current constructivist literature has tended to focus on 

demonstrating that models are neither accurate nor linearly applied to solve 

straightforward issues of identifying and managing the so-called risks •out thereŽ. 

A second future avenue for research thus relates to going into these •particularities 

of risk managementŽ and examine (1) how •risk objectsŽ are constructed, and (2) 

how such objects are translated over longer periods of time through hybrid net-

works of association. Doing this may advance our knowledge of whether all things 

are indeed translated into risks or whether some uncertainties are excluded from 

practices of risk management … and then what effects this generates for organisa-

tional management over longer periods of time. In the light of the current situation 

that •risk identification• has become one of the key pillars of all types of risk man-

agement practices that are carried out on a regular basis by practitioners (e.g. Raz 

& Hillson, 2005; Winch, 2010) , it seems most relevant to inquire into this. 
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It also appears that very few studies investigate the distinction between the broad-

er notion of •uncertainty• as the potential infinite unknown and the narrower no-

tion of •risk• as uncertainty made calculable (Callon et al., 2009). This distinction 

was brought to attention by the economist Frank Knight, who argued that only 

risks could be subjected to calculation and quantification (Knight, 1921). In con-

trast, Knight argued that uncertainty referred to unmeasurable events arising from 

•the impossibility of exhaustive classification of statesŽ (Langlois & Cosgel, 1993, 

p. 459). The literature has mainly focused on showing that standards / frameworks 

tend to ignore this distinction (e.g. Froud, 2003; Winch & Maytorena, 2011) or 

that •uncertainty/risk reductionŽ per se can lead to unwanted consequences, like 

loss of project relevance (Kreiner, 1995), lack of broader value-orientation 

(Morris, 2010), or a false sense of control (Weick & Sutcliffe, 2001). It has also 

been suggested that uncertainty management might be better than risk manage-

ment (Chapman & Ward, 2011), and that uncertainties are dealt with outside of 

formal risk management practices (Corvellec, 2009; Miller et al., 2008). Thus, it 

seems that there is a lack of research into (1) how uncertainties are translated into 

objects, (2) how objects are distributed according to their •riskyŽ characteristics, 

(3) what the effects of these processes are, and (4) the dynamics of this over a 

longer period of time. 

 

It would be relevant to look into the relationship between uncertainties and risks, 

because when frameworks understand both as •calculable entitiesŽ, as prior re-

search has shown, then practices of risk management •risksŽ that people become 

overconfident. If people believe that the practices of risk management have taken 

all uncertainties into account, they have little reason to stop up to consider risks 

before making their decisions. This can lead to even further negative consequenc-

es, such as people becoming frustrated, angry and/or pessimistic. If events happen 
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that people thought had been handled by the practice, but now realise they had not, 

due to the limited focus on •calculable entitiesŽ, they might turn risk averse and 

lose faith in the practice altogether. This may lead them to become ineffective and 

afraid of making decisions of which the outcome is unknown. This is of course all 

speculation, but that is why it would be relevant to examine the relationship be-

tween uncertainty and risk within actual practices of risk management and track it 

over time. This might reveal unexpected effects that have not yet been considered 

by either the current literature or practitioners working with this area, which in 

turn might advance our understanding of risk management and its effects. 

 

In this respect, the current risk management literature has also tended to ignore the 

more limiting or constraining effects that non-human actors such as technologies 

or technical risk devices may have on risk management practices. This is despite 

the situation that contributions to the literature in the social constructivist risk par-

adigm (e.g. Arena et al., 2010; Mikes, 2009, 2011) and the contingency-based 

functionalist risk paradigm (e.g. Beasley et al., 2005; Collier & Woods, 2011; 

Gordon et al., 2009; Kleffner et al., 2003; Liebenberg & Hoyt, 2003; Paape & 

SpeklŽ, 2012) have demonstrated the importance of taking non-human actors into 

account. This literature, however, has tended to focus on technical risk devices as 

passive devices that •simplyŽ improve human possibilities of carrying out more 

effective risk management. In an extension of this, the literature in the constructiv-

ist risk paradigm (e.g. Jordan et al., 2013; Kalthoff, 2005; Millo & MacKenzie, 

2009) has demonstrated that technical risk devices also become more active medi-

ators in the practice of risk management. Except for Vinnari and Sk¾rb¾k (2014), 

however, this literature has tended to neglect the •unexpected effectsŽ that these 

non-human actors can produce, in spite of the situation that this has been shown 

elsewhere in the accounting literature to be important (e.g. Chua, 1995; Qu & 
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Cooper, 2011; Quattrone, 2009; Quattrone & Hopper, 2006; Robson, 1992; 

Sk¾rb¾k & Tryggestad, 2010).9 

 

The above-mentioned missing focus on the potential constraining effects of risk 

management devices thus opens up a third element that we lack knowledge about 

and which future research could engage in, namely the more detailed effects of 

devices. To list only a few of the more common risk management techniques that 

future studies could focus on: •risk premium calculation, risk adjusted discount 

rate, subjective probability, decision analysis, sensitivity analysis, Monte Carlo 

simulation and stochastic dominanceŽ (See Akintoye & MacLeod, 1997, p. 36); or 

the perhaps most commonly used technique these years: the traffic light assess-

ment matrix, or risk maps (See Jordan et al., 2013; Power, 2007). As stated by 

Winch (2010, p. 347) in the Oxford Handbook of Project Management: •[technol-

ogy] lies at the heart of the [risk management] process which is used to assign re-

sponsibility and accountability for risks, monitor their status and prioritize actionŽ. 

On this background, examining the role of non-human actors and their potential 

constraining effects on the identification, assessment, reduction and monitoring of 

risks thus seems most relevant. This has also more explicitly been called for by 

scholars within constructivist research (e.g. Vinnari & Sk¾rb¾k, 2014). 

 

The fourth and last avenue for future research I would like to mention refers to the 

situation that the current literature has largely not dealt with the notions of •risk• 

and •risk management• in large capital investment programmes, or mega-projects. 

This seems unfortunate, as present-day governments to an increasing extent rely 

on comprehensive practices of risk management to ensure that projects are viable. 

                                                 
9 See Section 4.2 for a more detailed description of •classicŽ actor-network theory studies in the accounting litera-

ture, and Section 6.3 for a brief description of papers looking into the effects of technical devices. 
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As shown in the previous subsection, the literature that has primarily dealt with 

the notions of •risk• and •risk management• in mega-projects has been written by 

scholars taking the rationalist-cognitive perspective. They have focused on notions 

such as •optimism bias• and •strategic misrepresentation• in order to demonstrate 

that we need to take an •outside viewŽ to counteract •personal and organizational 

sources of optimismŽ (Lovallo & Kahneman, 2003, p. 61, but see also Flyvbjerg, 

2006, 2008). This includes implementing practices of risk management as institu-

tional check-and-balances to improve accountability and transparency and reduce 

incentives to manipulate project forecasts (Flyvbjerg, 2006, 2011). The literature 

in the rationalist-cognitive perspective, however, has not focused on the empirical 

effects generated by practices of risk management. It builds on psychological ex-

periments and statistical project budget vs. total cost comparisons and thus down-

plays the insights provided by the constructivist perspective that processes cannot 

be neglected. This means that we know little about what happens between the 

points when forecasts have been made and projects are handed over. 

 

It also means that present-day governments are imposing risk management as a 

management control practice on public agencies or state-owned enterprises with-

out knowing much about the effects it has on actual project processes and subse-

quently project viability. If we further take into account that millions of euros go 

into the implementation and operation of such practices, this just adds to the rele-

vance of looking into this. In this sense, mega-projects are high-risk projects that 

are highly exposed to the so-called •black swans•, those high-impact, hard-to-

predict and rare events that lie beyond the realm of normal expectation (Taleb, 

2007). This seems to suggest that practices of risk management will be inaccurate 

or incomplete, something which Millo and MacKenzie (2009) demonstrated, but 

where does this leave us? If practices of risk management are to produce certainty 
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regarding events with potentially negative effects on project objectives, can they 

do so? •If accuracy includes a fundamental practice-dependent dimension, then 

can the usefulness of a practice become a substitute for its lack of accuracy?Ž 

(Millo & MacKenzie, 2009, p. 652). These questions are difficult to answer, but to 

make an attempt to do so requires at least going into practice and examine this. 

 

In summing up this section, it seems that our knowledge of the actual mechanisms 

of risk management is incomplete and that •the potential of these theories to in-

form studies of risk and organization has not been fully developed or realizedŽ 

(Gephart et al., 2009, p. 142). In relation to mega-projects, it even seems as if the-

ories have informed governments to implement risk management on •weak theo-

retical groundsŽ (Flyvbjerg, 2011, p. 340). In the three research papers included in 

this dissertation I will deal with the current academic literature on •risk• and •risk 

management• and attempt to advance our knowledge of these concepts. In short, I 

will look into: (1) the construction of risk objects including the relationship be-

tween uncertainties and risks and the effects of technical risk devices (both ena-

bling and constraining), (2) the relationship between theories (or more specific, 

frameworks) and practices of risk management, and (3) the effects of risk man-

agement on conditions of knowledge and project objectives. I will look into this 

over longer periods of time and on mega-projects, thus continuing the constructiv-

ist tradition of going into the details of everyday practices to the •hybrid practices, 

processes and expertiseŽ through which all of this takes place. I hope that by look-

ing into these subjects, and doing so in relation to (public) mega-projects, I will be 

able to advance our knowledge of •risk• and •risk management•. 
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4. Theoretical framework 

 

This section introduces the theoretical framework applied in this dissertation, ac-

tor-network theory, by elaborating on its basic concepts and underlying philosoph-

ical assumptions. This section does not go into details of the more specific con-

cepts that I rely upon in the three research papers; these concepts are introduced in 

the papers. In this section, I also explain what relying on actor-network theory has 

meant for the way I perceive •risk• and •risk management•, and I describe how 

other management accounting studies have drawn upon actor-network theory and 

what contributions this has led to. I need to stress up front that actor-network theo-

ry breaks with the conventional idea of a distinction between epistemology and 

ontology; it even breaks with the •classicŽ purpose of a theory: to explain some-

thing. It is neither radical nor reductionist or deconstructivist, however, but rather 

relationalist and constructivist in its philosophical underpinnings. 

 

4.1. Actor-network theory and its basic concepts 

 

•I will start by saying that there are four things that do not work 

with actor-network theory; the word actor, the word network, the 

word theory and the hyphen! Four nails in the coffinŽ. 

… Bruno Latour (1999a, p. 15) 

 

If there is one thing that has always been true about actor-network theory, it is that 

actor-network theorists have always been ambivalent towards the task of defining 

its core concepts or the elements that constitute its very •essenceŽ. These have 

been debated on several occasions when actor-network theorists, as demonstrated 

above, have insisted on not defining its core concepts and rather let this lack of 
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definition be its definition. In 2005, however, Bruno Latour realised that despite 

everything that may have been wrong with its name, that name had been adopted 

by people, and therefore had to have some value after all: •I have to apologize for 

taking the exact opposite position here as the one taken in Bruno Latour (1999[a, 

see the above quote]). Whereas at the time I criticized all the elements of this hor-

rendous expression including the hyphen, I will now defend them all, including 

the hyphenŽ (Latour, 2005, p. 9, note 9). Why, then, do I insist on defining actor-

network theory when there seems to be so much ambivalence towards it? Well, 

because how else could I stay true to actor-network theory without starting out be-

ing ambivalent towards the objective I seek to pursue! And to make things worse, 

I will begin with exactly what Latour wrote was wrong, but now right, with actor-

network theory; I will begin by defining •the word actor, the word network, the 

word theory and the hyphen!Ž 

 

4.1.1. •The word actorŽ 

 

•An •actorŽ in ANT is a semiotic definition … an actant …, that is 

something that acts or to which activity is granted by others. It im-

plies no special motivation of human individual actors, nor of hu-

mans in general. An actant can literally be anything provided it is 

granted to be the source of an actionŽ. (Latour, 1996, p. 373) 

 

The most fundamental concept in actor-network theory is the word/concept •ac-

tor•. In actor-network theory the concept of actor refers to •the moving target of a 

vast array of entities swarming toward itŽ (Latour, 2005, p. 46). It refers to some-

thing that acts and therefore implies no special motivation of human actors, but al-

lows plants as well as rocks and tools and devices to be actors; they just have to be 



119 
 

•granted to be the source of an actionŽ. This means that actors take their form and 

acquire their attributes as a result of their relations with other entities; actors •have 

no inherent qualitiesŽ, they have no essence (Law, 1999, p. 3). This does not mean 

that actors are determined by other actors or that objects act on their own; ham-

mers do not require you to hit the nail; the television does not require that you 

watch it, and so on. Actor-network theory means that it matters whether you hit 

the nail with or without the hammer; it means •any thing that does modify a state 

of affairs by making a difference is an actorŽ (Latour, 2005, p. 71). In relation to 

risk management, actor-network theorists would argue that it makes a difference 

whether you describe objects as risky with or without the use of risk identification 

tools or assess them with or without calculation techniques. Plainly and simply 

put: •If an actor makes no difference, it•s not actorŽ (Latour, 2005, p. 130). 

 

Latour has argued that actor-network theory originated from three studies: Michel 

Callon•s •Some elements of a sociology of translation: domestication of the scal-

lops and the fishermen of St. Brieuc BayŽ (Callon, 1986), John Laws• •On the 

Methods of Long-Distance Control: Vessels, Navigation and the Portuguese Route 

to IndiaŽ (Law, 1986), and Latour•s •The Pasteurization of FranceŽ (Latour, 

1988), cf. Latour (2005, p. 10). These three studies were all characterised by de-

scribing exactly how different actors granted other actors … human as well as non-

human … to be the source of an action. Callon (1986), for example, showed that 

scallops had to be interested, enrolled and mobilised, just like human actors such 

as fishermen and other scientists, for three scientists to complete their research 

programme. The three researchers had to convince the scallops to continue exist-

ence in new waters where parasites, varying temperatures, currents and predators 

threatened their success. Similarly, the three researchers had to convince the fish-

ermen not to catch the scallops, and the rest of the research community that their 
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ideas, methods, etc., were sound. In the end, the scientists managed to mobilise the 

scallops and provide evidence for their findings to satisfy the scientists, but even-

tually the fishermen betrayed them all and harvested the scallops for money. 

 

One of the consequences of perceiving actors as sources of other actors• actions is 

that actors turn into flows; they become circulating entities with distributed char-

acteristics that vary over time, space and location depending on the relation to 

those other actors (Latour, 1996). This means that actors will always be subject to 

negotiation and trials-and-error between other actors with different interests. An-

other consequence is that because actors are assumed to be the (temporary) out-

come of a long struggle, they cannot a priori be divided into large or small actors, 

or into macro and micro actors (Callon & Latour, 1981, p. 280). This is not to say 

that these categories do not exist; actor-network theorists do not deny that some 

actors are stronger, bigger or more superior than others, but only that this relies on 

examinations of relations. A third consequence is that human identities cannot be 

understood as something that can be determined by actors through intellectual ap-

plication alone; •nor are they the result of values, norms or institutions which re-

duce actors to the status of the •cultural dope• so justifiably ridiculed by Gar-

finkelŽ (Callon, 1998a, p. 252). The actor•s identity is variable: •his or her 

objectives, interests, will and thus identity are caught up in a process of continual 

reconfigurationŽ (Callon, 1998a, p. 253). 

 

Latour also distinguished between two types of actors: intermediaries and media-

tors. He defined the first type as those which •transport meaning or force without 

transformationŽ (Latour, 2005, p. 39). He compared intermediaries to •black box-

es•, which he together with Callon elsewhere defined as •that which no longer 

needs to be reconsidered, those things whose contents have become a matter of in-
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differenceŽ (Callon & Latour, 1981, p. 285). Based on my observations, in relation 

to risk management this could for example be the control system used to register 

identified risks and track their status over time. In normal circumstances, this con-

trol system would not be questioned but rather assumed to provide the output risk 

information corresponding to the earlier input risk information. In contrast, Latour 

defined mediators as those which •transform, translate, distort, and modify the 

meaning or the elements they are supposed to carryŽ (Latour, 2005, p. 35). In con-

tinuation of the above example, if the system for some reason broke down, result-

ing in data loss, this would cause managers not to know the status of their risks 

and thus potentially mean that some risks were not managed. In this case, the con-

trol system had turned into a mediator actively distorting the information it was 

supposed to carry. 

 

In writing texts, such as research papers or dissertations, Latour has further 

stressed that •goodŽ texts are those that describe a string of actions where each 

participant is treated as a full-blown mediator. He writes: •To put it very simply: 

A good ANT account is a narrative or a description or a proposition where all the 

actors do something and don•t just sit there. Instead of simply transporting effects 

without transforming them, each of the points in the text may become a bifurca-

tion, an event, or the origin of a new translation. As soon as actors are treated not 

as intermediaries but as mediators, they render the movement of the social visible 

to the readerŽ (Latour, 2005, p. 128). In contrast, •badŽ texts are those that only 

designate a handful of actors as the causes of others, •which will have no other 

function than to serve as a backdrop or relay for the flows of causal efficacy.Ž 

(Latour, 2005, p. 130). It is the type of account that waters down translation into 

transportation, into displacement, without transformation. It simply transports cau-

sality through mere intermediaries. In this sense, with arguments such as media-
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tors •render the movement visible to the readerŽ, actor-network theory has me-

thodical implications for what and how to collect data. I will not go further into 

detail here, however, as the next section looks into this in much more detail (see 

Section 5). 

 

4.1.2. •The word networkŽ 

The second word/concept •network• is closely entangled with the term •actor•. In 

actor-network theory, the word •network• refers to filaments or fibrous, thread-

like, wiry, stringy, ropy and capillary associations drawn between entities. It does 

not refer to the common-sense understanding of networks as pre-fixed entities 

such as computer networks, sewer systems, or exclusive groups of people (Latour, 

2005). It would be a common mistake, Latour (1996) argues, to ascribe such a 

fixed and stable meaning to networks. •Network• is a concept used to describe 

something; not a thing out there that needs to be described (Latour, 2005, p. 131). 

Actor-network theory thus reverses the •classicŽ understanding of the concept. It 

does not start from universal laws and regard contingencies as deviations or par-

ticularities that should be either eliminated or protected (or, in relation to risk 

management, identified in order to optimise its function); it starts from •irreduci-

ble, incommensurable and unconnected localitiesŽ, which then •sometimes end in-

to provisionally commensurable connectionsŽ, a process we call a network 

(Latour, 1996, p. 370). In this way, •networks• have a fundamental, philosophical 

importance: 

 

•Literally there is nothing but networks, there is nothing in be-

tween them, or, to use a metaphor from the history of physics, there 

is no aether in which the networks should be immersedŽ. (Latour, 

1996, p. 370) 
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It follows that actor-network theorists perceive networks as both the •howŽ to per-

ceive the world and the •beingŽ of the world; •there is no aether in which net-

works should be immersedŽ; there are nothing except networks. This dissolves the 

traditional dichotomy between ontology (being) and epistemology (perception); 

we bring the world into •existenceŽ through our perception/understanding of that 

world. This further means that you would never be able to go out and point to a 

network; networks have no material essence or existence per se; they are brought 

into existence through the associating work of actors. In addition, these networks 

are not relativistic, but relational, meaning that they could be different, and most 

often are, but they are never random, or just so (Law, 1999, p. 6ff). This also 

means that one network never exists; no one reality exists; there are always more 

realities, more networks; networks are multiple, located, performed and enacted, 

i.e. ontologies are made (Mol, 1999). There are always multiple, co-existing •pos-

sible states of the worldŽ (Callon, 1998b, p. 4). This also means that actor-network 

theory breaks with the •classicŽ understanding of •risks• as ontological facts or 

truths •out thereŽ; risks are constructs, performed associations (Latour, 1986). 

 

The reason why I stated that the word •actor• was related to the word •network• is 

that actors are those that give meaning to the abstract notion of networks through 

their associating work (which brings other actors into existence). •There is not a 

net and an actor laying down the net, but there is an actor whose definition of the 

world outlines, traces, delineates, describes, files, lists, records, marks, or tags a 

trajectory that is called a networkŽ (Latour, 1996, p. 378). The words •actor• and 

•network• are therefore •two sides of the same coinŽ and may best be grasped 

through the term •actor-network• (Callon, 1998b, p. 8). These actor-networks fur-

ther need to be stabilised (framed) to enable predictive and effective interaction 
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between actors (Callon, 1998a). If not, there would be no common language, no 

societies, no markets, no families, etc., there would be only disorder (overflows). 

This does not mean that actor-networks can be •finalisedŽ somehow; actor-

networks are always open for negotiation, always fluid and changing, never stabi-

lised •for goodŽ. In relation to risk management in mega-projects, for example, 

project managers are responsible for carrying out risk management as part of their 

work descriptions. This has been written down in their employment contracts. In 

principle, however, just because the project managers have bound themselves to a 

contract, this does not necessarily mean that they always follow it; they can al-

ways choose to act differently and thus •betrayŽ their commitment to it and the ac-

tor-network. 

 

The notion of network breaks with different dichotomies. Firstly, it breaks with 

the difference between far/close, the notion of distance. Just because two elements 

have a close, geographical proximity, this does not mean that they are closely con-

nected; and conversely, just because two elements are far apart, this does not mean 

that they are distantly connected. In the Signalling Programme, for example, the 

European Parliament can be infinitely closer than the Danish Traffic Authorities, 

because European regulations may have a stronger impact than local Danish legis-

lation does. Secondly, it breaks with the difference between small scale and large 

scale. This distinction seems to denote that some actors are ranked higher, or are 

bigger, like •macroŽ institutions or society, compared to lower ranked •microŽ 

family relations. The notion of •network• allows us to dissolve both of the above 

distinctions by focusing on connections or associations instead. These imply no a 

priori hierarchical order of relations. In actor-network theory, one network is never 

bigger than another one; it is longer and more intensely connected. Instead of op-

posing the individual level to the mass, or agency to structure, in actor-network 
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theory the focus is on tracking how a given element becomes strategic, or •im-

portantŽ, through the number of associations it commands (Latour, 1996, p. 372). 

 

Thirdly, actor-network theory breaks with the distinction between inside/outside. 

This distinction is often related to notions of •space•, •layers•, •surfaces• or •terri-

tories•, which always assume that there is something in between and thus that 

boundaries would have to be established to delimit these notions. In actor-network 

theory, there is nothing in between networks; there are only actors laying out nets, 

associating elements with other elements; only networks that are either expanding 

or not. This does not mean that actor-network theory does not include boundaries; 

•networks• are all about boundaries. The only question that needs to be asked, 

however, is whether a connection has been established or not (and who made it, 

and how etc.). This is a great force of actor-network theory. It means that it is pos-

sible to focus on tracking the actual associations made, irrespective of organisa-

tional boundaries, geographical territories, space, layers, hierarchies etc. If any-

thing, these are effects of the associating work of actors; effects that can be 

captured with the notion of actor-networks. 

 

4.1.3. •The word theoryŽ 

The previous two subsections have brought us back to the starting point: •If [ ac-

tor-network theory] is a theory, of what it is a theory?Ž (Latour, 1999a, p. 19). In 

reply to this question, actor-network theory is a theory about •what the recording 

device should be that would allow entities in all their details to be describedŽ 

(Latour, 1996, p. 374). It focuses on the recording of things, the description of 

processes, and not on the specific outcome of the recording, the potential things 

•hiddenŽ behind what was recorded that needs explanation. In consistency with 

the previous two subsections: •actors know what they know and we have to learn 
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from them not only what they do, but how and why they do itŽ (Latour, 1999a, p. 

19). If we focus on the collective, stabilised network and attempt to explain it, we 

will limit the role of actors to that of informers offering cases of well-known out-

comes: •You have to grant them back the ability to make up their own theoriesƒ 

Your task is no longer to impose some order, to limit the range of acceptable enti-

ties, to teach actors what they are, or to add reflexivity to their blind practice. Us-

ing a slogan from ANT, you have •to follow the actors themselves•Ž (Latour, 

2005, p. 12). 

 

Actor-network theory thus insists on the absolute freedom and infinite pliability of 

the actors and does not impose on them an a priori definition of their capacities. It 

does not become an empiricist account, though. It is not about providing mere de-

scriptions of relations that otherwise require explanation. Actor-network theory 

makes a strong theoretical commitment to the relational or political ontology of 

networks and thus how the world is brought into existence through the actors• de-

scription of it (Latour, 1996). This means that the descriptions provided by the ac-

tors, which the researcher tracks, are all the explanation required: 

 

•The very divide between description and explanation, hows and 

whys, blind empiricism and high theorizing is as meaningless for 

ANT as the difference between gravitation and space in relativity 

theory. Each network, by growing, •bindsŽ the explanatory re-

sources around it, and there is no way they can be detached from its 

growth. One does not jump outside a network to add an explanation 

… a cause, a factor, a set of factors, a series of co-occurrences; one 

simply extends the network furtherŽ. (Latour, 1996, p. 376) 
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Actor-network theory is also not reductionist or deconstructive. •Nothing can be 

reduced to anything else, nothing can be deduced from anything else, everything 

may be allied to everything elseŽ (Latour, 1988, p. 158). Actor-network theory 

does not seek to discover the new •big bangŽ of the universe from which to de-

duce its evolution, a new Archimedean point, nor does it attempt to deconstruct 

networks into mere associations: quite the contrary. In actor-network theory, at-

tempts are made at understanding the development of heterogeneous networks and 

the effects they produce, such as certainty, agreement and stabilisation, but also 

uncertainty, disagreement and destabilisation, or better, movements between these. 

In actor-network theory, a text, a description, an account, a dissertation adds to the 

network it describes; it does not subtract something from it; it does not deconstruct 

the network as if the produced account stood above or outside the network looking 

down on it. In studying risk management, actor-network theory is thus a theory to 

capture the developments over time of practicing this; the processes not the result; 

the construction of risks, not risks constructed. 

 

4.1.4. •And the hyphen!Ž 

The last word I want to describe is the •hyphenŽ, the •-• between the word •actor• 

and the word •network• in •actor-networkŽ. The hyphen sheds light on the im-

portance of connections, associations, relations or interrelations. In capturing these 

by just one word, actor-network theorists have used the broad notion of •transla-

tion•. This word denotes the active process of both •transformation/displacementŽ 

and •transportationŽ in which stabilised associations represent rare and always 

temporary achievements (Callon, 1986). It also indicates that association is not 

just some random, or worse, passive process, which would correspond to transpor-

tation without transformation. This would be the risk management control system 

described above, before it crashed and simply transported input information from 
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one meeting into a risk report that could be read at a later point in time. In con-

trast, translation refers to the work of mediators, like the control system after it 

crashed, which suddenly made it difficult to carry out risk-reducing actions be-

cause the information provided had been distorted. In defining translation more 

specifically, Callon and Latour state as follows: 

 

•By translation we understand all the negotiations, intrigues, cal-

culations, acts of persuasion and violence, thanks to which an ac-

tor or force takes, or causes to be conferred on itself, authority to 

speak or act on behalf of another actor or forceŽ. (Callon & 

Latour, 1981, p. 279) 

 

The concept of translation thus implies that associations are always mediating; it is 

associations that induce two mediators into co-existence (Latour, 2005, p. 108). 

These associations always develop non-linearly and dynamically, and never ra-

tionalistically or causally determinable. The only associations that would transport 

causality would be those consisting of a series of intermediaries that would simply 

transport without transformation; they would represent black-boxed relations. In 

contrast, translation is the process of: •ƒ displacement, drift, invention, media-

tion, the creation of a link that did not exist before and that to some degree modi-

fies the original twoŽ (Latour, 1999b, p. 179). It is through translation that certain 

actors expand the network and entangle with other actors; it is through translation 

that effectiveness, predictability and stability can be achieved; it is through trans-

lation that trials-of-strength take their trajectories; and it is through translation that 

•goodŽ texts are produced. In relation to risk management, studying this as a phe-

nomenon would therefore mean tracking the series of translations that take place 

in relation to events such as: the construction of uncertainties as risks, the inven-
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tion of technical risk devices and their application, the distribution of risk roles 

and identities, the relationship between frameworks and practices of risk manage-

ment, the negotiations taking place in the practising of risk management, the rela-

tionship between risk management and project conditions, the effects produced by 

risk management, and more. 

 

In •Pandora•s HopeŽ, Latour (1999b) illustrates what he means by translation by 

refuting two typical statements: •Guns kill peopleŽ and •People kill people; not 

gunsŽ. The first, he argues, is a materialistic claim: the guns acts by virtue of ma-

terial components irreducible to the specific person firing the gun. The second is a 

social constructivist claim: the gun is a tool, a medium, •a neutral carrier of willŽ 

(Latour, 1999b, p. 177). If the person firing the gun is good, he will use it wisely, 

for example, for self-defence; in contrast, if the person is bad, the person will use 

it, for example, for murder. What does the gun add to the shooting? Latour argues 

that to the materialist: everything. The gun is what makes the person a criminal. In 

contrast, to the social constructivist, the gun adds nothing to the action; the action 

was carried out by a person, the gun being only the medium which adds neither 

•goodnessŽ nor •badnessŽ to the person firing it. Latour, however, refutes both ac-

counts. To the materialists, he argues that the gun on its own cannot kill anyone, 

and to claim so would be to say that people•s personalities are determined by 

whatever they hold in their hands; and to the social constructivists, he says that to 

claim that the gun merely transports the will of the person would be to claim that 

we are already from birth determined as being either good or bad (Latour, 1999b, 

p. 177). 

 

Latour then presents his own account of the two statements. •Who, then, is the ac-

tor in my vignette? Someone else (a citizen-gun, a gun-citizen)Ž (Latour, 1999b, p. 
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179). He explains that people are different individuals with or without the gun in 

their hand: •I define you by whatever you have (the gun), and by the series of as-

sociations that you enter into when you use what you have (when you fire the 

gun), then you are modified by the gun … more so or less or, depending on the 

weight of the other associations that you carry. This translation is wholly symmet-

rical. You are different with a gun in hand; the gun is different with you holding it. 

You are another subject because you hold the gun; the gun is another object be-

cause it has entered into a relationship with you.Ž (Latour, 1999b, p. 179). Latour 

continues and argues that the gun is now something else from the gun-in-the-

armoury or gun-in-the-drawer, but through a series of translations (someone 

picked it up), it has now turned into a gun-in-the-hand. •The twin mistake made 

by the materialists and the social constructivists is to start with essences, those of 

subject or those of objectsƒ  It is neither people nor guns that killŽ (Latour, 1999b, 

p. 180). Responsibility for action must be distributed across networks of relations. 

 

The following subsection looks into how different accounting studies have applied 

actor-network theory and the contributions made. These all build on those four 

basic concepts outlined in this section: •the word actor, the word network, the 

word theory and the hyphen!Ž, but supplements them with more specific and ad-

vanced actor-network theory concepts. 

 

4.2. The application of actor-network theory in accounting literature 

This subsection provides an overview of the major studies in the accounting litera-

ture that take on an either pure actor-network theory perspective or combine it 

with other theoretical perspectives, as well as the contributions made by these 

studies. The purpose of this section is to demonstrate the wide applicability of ac-

tor-network theory and the range of contributions made, and not to thoroughly 
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cover all actor-network theory studies in the accounting literature. See Justesen 

and Mouritsen (2011) for a more elaborate account of actor-network theory in-

spired accounting studies throughout the years. Justesen and Mouritsen cover the 

wide range of Latourian-inspired accounting papers and the yet unexplored poten-

tials of Latourian actor-network theory to advance our knowledge. As Justesen 

and Mouritsen •onlyŽ cover Latourian approaches, however, see also Sk¾rb¾k 

(2009) and MacKenzie (2006) for two key papers that have drawn on Michel Cal-

lon•s work and advanced our knowledge through this. In the following, I will not 

distinguish between those two approaches. Instead, I seek to give a broad intro-

duction to the key contributions to the accounting literature made by scholars who 

draw on actor-network theory as a whole. I end this subsection by presenting a rel-

atively unexplored application of actor-network theory in the accounting research, 

which might be drawn on to advance accounting research. I apply this approach to 

my three research papers. 

 

The first few references to actor-network theory began to appear in the accounting 

literature in the late 1980s (Hines, 1988; Pinch et al., 1989), but the major studies 

that manifested actor-network theory•s position were not published until the early 

1990s (Miller, 1990, 1991; Preston et al., 1992; Robson, 1991, 1992). Miller 

(1990) examined the interrelations between accounting and the state, drawing up-

on the Foucauldian understanding of •rationales, programmes, values and idealsŽ 

and combining this with a Latourian understanding of the transformative effects of 

•devices and technologiesŽ (Miller, 1990, p. 333). Miller showed that rather than 

being distinct essentialist entities, both •accountingŽ and •the stateŽ were the ef-

fects of contingent historical processes. He went on to show that technologies me-

diated between the general and abstract level of political rationales and ideals and 

the immediate context of local accounting practices. Through •inscription•, these 
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technologies made it possible to translate rationales of government into local prac-

tices by allowing •action-at-a-distance•, the two concepts involved referring to the 

actor-network theory concept (See Latour, 1987). He also showed, reciprocally, 

that political rationalities accorded significance and meaning to quite mundane 

calculative accounting routines, •allowing practitioners to articulate their potential 

contributions far beyond their individual organizational practiceŽ (Miller, 1990, p. 

334). 

 

In contrast to the above examination of accounting as phenomenon, Miller (1991) 

later went into the detail by examining one specific accounting innovation: the 

discounted cash flow technique. By again using the Latourian concepts of •transla-

tion• and •action-at-a-distance• and the Foucauldian concept of •programmes•, but 

this time also the Latourian concept of •problematization•, Miller found that the 

discounted cash flow technique made it possible for governments to •act-at-a-

distance• on the economy without intruding into the private sphere of managerial 

decisions. He showed that concerns about investment decisions in firms were 

problematised and constructed as concerns for overall economic growth. He then 

showed how translatability was established between political programmes aimed 

at improving this growth and the discounted cash flow technique used for individ-

ual investment decisions. In both of these studies, however, Miller (1990, 1991) 

was concerned with particular accounting innovations or changes and did not gen-

eralise upon his findings, and therefore he also recommended that more similar 

studies be conducted, going •beyond the enterpriseŽ (Miller, 1991, p. 757). 

 

Robson (1992) was one of the scholars who rose to this challenge. Robson looked 

into accounting numbers as •inscriptions•, like Miller (1990, 1991) drawing on 

Latour•s understanding of this concept (Latour, 1987). Robson defined inscription 
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in relation to accounting as: •the material and graphical representations that con-

stitute the accounting report: writing, numbers, lists, tablesŽ (Robson, 1992, p. 

685). Robson found that rather than being privileged representations that corre-

sponded to reality, accounting numbers were inscriptions that enabled certain 

kinds of action, including •action-at-a-distance•, or long-distance control. He fur-

ther found that accounting inscriptions displayed a strong mixture of mobile, sta-

ble and combinable qualities. Numbers inscribed buildings, people, products, etc., 

into numerical quantities that were transportable across entities, practices, and 

contexts; numbers are •powerful explanationsŽ that can be modelled as needed 

(Robson, 1992). In this sense, Robson applied the theoretical framework for study-

ing accounting change that he had embarked on with his publication the year be-

fore (Robson, 1991). Robson (1991) suggested that accounting change had to be 

studied as a •process of translation•, which he defined as •the process through 

which particular accounting statements, calculations and techniques are subject to 

a translation into wider social, economic and political discoursesŽ (1991, p. 566). 

 

In contrast to Miller•s and Robson•s studies above, which mainly drew on the no-

tions of •inscription•, •action-at-a-distance•, and •calculation•, Preston, Cooper and 

Coombs (1992) drew upon the notions of •black-box•, •fabrication• and •network•. 

Preston et al. examined a budgeting system in the British National Health Service 

during the processes of •fabricating• this and thus before it was established as a 

•finalisedŽ system. In this sense, Preston et al. adhered to Latour•s methodological 

recommendation of studying things •in actionŽ, which was in contrast to Miller•s 

(1990, 1991) more Foucauldian-inspired genealogy approach.10 In more detail, 

Preston et al. examined how debates about the conditions faced by the British Na-

                                                 
10 This dissertation also insists on adhering to this methodological point. The following section on method will ex-

plain in more detail what studying things •in actionŽ means (see Section 5). 
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tional Health Service, about the levels of funding, modes of management, respon-

sibilities of doctors and administrators, were translated into an initiative to develop 

a budgeting system. Preston et al. showed how fabricating this system was a frag-

ile and uncertain activity and that encountered resistance ended up shaping the 

system. Fabricating the budgeting system was therefore an on-going translation 

process that took place in networks of relations, networks which themselves were 

under translation. Their study contributed by pointing out the non-linear processes 

through which accounting systems were developed and all the work taking place 

before the system eventually ended up being •black-boxed• and apparently stable. 

 

The above-mentioned studies from the early 1990s were supplemented by other 

key studies during the following years. In contrast to Miller•s (1990, 1991) and 

Robson•s (1991) focus on •programmaticŽ discourses, these studies, however, 

were characterised by looking into •microŽ-level interaction and by explaining ac-

counting change through that. One such key study was the one made by Chua 

(1995), who examined three Australian hospitals while drawing on notions of •ex-

perts•, •networks•, •inscription• and •fabrication• from actor-network theory. She 

showed how accounting figures were fabricated by a network of enrolled •fact 

buildersŽ (academics, hospital personnel, government officials and Common-

wealth bureaucrats) and software; these actors produced the •economic realityŽ 

that accounting was supposed to depict. She further showed how expert-generated 

inscriptions created faith in and generated credibility to the produced accounting 

figures and helped persuade actors to •content themselvesŽ with these numbers 

and the produced reality. Along the same line of inquiry, Mouritsen (1999) 

showed how two different management control forms dominated strategic options 

as they each attempted to control organisational space differently. He showed how 

•questions of technologies could not be separated from questions of governance, 
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the boundaries of the firm and the status of the customerŽ; i.e. that management 

control forms fixated specific •realitiesŽ (Mouritsen, 1999, p. 53). 

 

Briers and Chua (2001) represents another •microŽ-level interaction-oriented pa-

per. Briers and Chua looked into an aluminium construction company•s imple-

mentation of an activity-based costing system. They drew on basic actor-network 

theory concepts and combined them with Star and Griesemer•s notion of boundary 

objects as •ƒ objects which are both plastic enough to adapt to several local needs 

and the constraints of several parties employing them, yet robust enough to main-

tain a common identity across sitesŽ (1989, p. 393). They showed how networks 

of heterogeneous machines, •boundary objects•, local actors and cosmopolitans 

could change an organisation•s accounting and productive capabilities. They also 

showed that understanding activity-based costing as a boundary-object could ex-

plain how diverse interests could be stabilised across local and global contexts. 

Jones and Dugdale (2002) continued the inquiry into activity-based costing, but 

argued that rather than being studied •in actionŽ, activity-based costing had to be 

studied as a phenomenon. Through studying it over the last decades they found 

that activity-based costing could not be attributed to a single author, but that it had 

turned into an effect of a contingent series of translations taking place between 

computer systems, consultancies, academics and the •global change in production 

and marketsŽ (Jones & Dugdale, 2002, pp. 157-158). In concluding the latter, they 

further drew upon the work of Giddens and found that activity-based costing had 

turned into a disembedded expert system, albeit one that was formed mutually 

with the construction of the actor-networks that created it. 

 

Another key study was made by Gendron, Cooper and Townley (2007), who 

looked into how the Office of the Auditor General of Alberta (Canada) acquired 
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the expertise to measure government performance in the light of new public man-

agement reforms. They drew upon •three features of fact building, namely, labora-

tories, networks and the observation that the fate of a factual claim rests in its re-

ception by othersŽ (Gendron et al., 2007, p. 103). In this way, they showed how 

•expertise• should be understood as being founded in fact-building rather than as 

an inherent property of being part of a profession. In this respect, they found that 

•expertise• required a strong network of relations, the undertaking of local experi-

ments, the production of specific inscriptions, as well as subsequent validation by 

practitioners. In this, they stressed that the production of •inscriptions• in occupa-

tional practice sites, which were those operated by government audit offices, and 

the collective process of validation that subsequently took place in the practitioner 

community, were significant for explaining the construction of support networks 

around claims of expertise (Gendron et al., 2007, p. 101). In sum, Gendron et al. 

(2007) demonstrated what was also demonstrated by later studies, namely that ex-

pertise or actor-networks are fragile and costly (laboratory) constructions that re-

quire continued work. 

 

In arriving at the above conclusion, another three key studies looked into this frag-

ile characteristic of networks, but this time focusing on the unexpected effects 

produced by those networks as a result of their construction. This literature has 

drawn on Michel Callon•s work, and especially the dual notion of framing and 

overflowing, framing being defined as the processes of setting boundaries around 

interactions, and overflowing being defined as those relations not contained within 

the frame (Callon, 1998a).11 Christensen and Sk¾rb¾k (2010), for example, 

looked into the work of consultancies and the purification of accounting technolo-

                                                 
11 The first paper/analytical section and the third paper/analytical section elaborate more on these two concepts (see 

Sections 6 and 8; see also Sk¾rb¾k (2009) for a thorough application of these concepts). 
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gies. They showed how consultancies with their •scientific equipmentŽ managed 

to •provide •faith• to accounting systems and to settle controversies with sceptical 

and resisting groups that threaten to destabilize the innovationsŽ. (Christensen & 

Sk¾rb¾k, 2010, p. 524). In more detail, they showed how consultancy outputs 

such as consultancy project reports, seminars and briefings were key parts of the 

framing of accounting practices aimed at ensuring their smooth operation. The no-

tion of purification here refers to the •processes that progress ideas toward ac-

ceptance and agreement where those ideas were previouslyŽ and adds depth to the 

dual notion of framing and overflowing by pointing to the work required to stabi-

lise frames.12 

 

Sk¾rb¾k (2009) also drew upon framing and overflowing and combined them 

with Callon•s (1986) four moments of translation (problematisation, inter-

essement, enrolment, and mobilisation). Callon defined those moments as the con-

stitution of different phases •during which the identity of actors, the possibility of 

interaction and the margins of manoeuvre are negotiated and delimitedŽ (Callon, 

1986, p. 203). Sk¾rb¾k then examined how the National Audit Office of Denmark 

manoeuvred to make the Danish Defence Forces receptive to a performance-

accountability project in the period 1990 to 2007. The case was that the Danish 

Defence Forces had initiated the implementation of a new accounting system 

called DeMars, which led to a stream of overflows, such as resistance from mili-

tary officers, which destabilised it. Sk¾rb¾k contributed by showing how the Na-

tional Audit Office, at least provisionally, managed to contain the overflows and 

stabilise the construction. He also demonstrated how this manoeuvring by the Na-

tional Audit Office led to problems regarding their identity of •modernizers• on 
                                                 
12 I will get back to this later, as purification (framing/overflowing) has not been applied much in the accounting lit-

erature and thus represents an avenue for advancing our knowledge of the effects of accounting systems, such as 

risk management control systems, or accounting as a general phenomenon. 
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the one hand, i.e. participants in providing the reasons for change and defining its 

designs, and as •independent auditors• on the other hand, i.e. agents of legitimising 

the construction in which they participated themselves. Skærbæk•s case study, 

represented one of the larger studies carried out according to Latour•s methodo-

logical principle about following actors •in actionŽ, a principle also insisted on by 

Chua (1995) and Preston et al. (1992). 

 

Sk¾rb¾k and Tryggestad (2010) continued applying Callon•s notion of framing 

and overflowing, this time looking into the role of accounting devices in perform-

ing corporate strategy and based on a case study of Scandlines, a Danish ferry 

company. Extending the works of Mouritsen (1999) and Briers and Chua (2001), 

they found that the accounting devices adopted did not only fit the strategy in a 

subordinate role, but that the adopted strategy was successively adopted in and 

mutually constituted by the accounting devices. They also found that contrary to 

common knowledge, the strategic actor or centre was not the CEO, but seemed to 

transgress such hierarchical boundaries. The strategic actor(s) was whoever was 

constituted as such as they acquired calculative equipment, such as accounting de-

vices, which meant that sometimes it was management, sometimes people from 

outside the organisation. In sum, the corporate strategy was thus an •emerging 

calculative collectiveŽ; accounting devices were actively (as mediators) involved 

in enacting and framing an independent •outsideŽ, and in formulating and impos-

ing a strategy of adaptation (Sk¾rb¾k & Tryggestad, 2010, p. 122); these devices 

performed corporate strategy by mobilising lay people and concerned groups. 

 

There are also other key accounting contributions. Quattrone and Hopper (2005), 

for example, examined how a particular management accounting technology, 

SAP, mediated relations of distance, integration and management control in two 
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different organisations; Dechow and Mouritsen (2005) examined how two compa-

nies pursued the integration of management and control through enterprise re-

source planning systems that were actor-networks themselves and thus not only 

mere technologies, but made up of heterogeneous relations; these systems enabled 

and constrained what could be modelled and made visible through the ways in 

which they represented notions of space and time; Chua and Mahama (2007) ex-

amined the challenges that emerged when accounting control had to translate rele-

vant dimensions of inter-firm alliances into performance/accounting measures; 

challenges that emerged due to accounting control being part of a larger network 

of relations that materially influenced its operation; and MacKenzie (2009) exam-

ined how greenhouse-gas emission markets were constructed, turned into prices 

and costs and made visible and exchangeable. In sum, these studies shed light on 

the notions of •time• and •space•, •distance• and •integration•, and demonstrated 

how calculation and technologies were fluid, transportable and constitutive parts 

of these notions. 

 

In wrapping up this subsection, there seems to be one way (but probably also 

more) that current accounting literature could advance, drawing on actor-network 

theory. This relates to the above-mentioned concept of •purification•. This concept 

can be used to shed light on the effects produced by accounting systems and not 

• justŽ how these systems have originally been produced through networks of rela-

tions. This latter aspect was the central contribution of many of the early key stud-

ies, such as Miller (1990, 1991), Robson (1991, 1992), Preston et al. (1992), but 

also later studies, e.g. Chua (1995), Mouritsen (1999), Jones and Dugdale (2002), 

Gendron et al. (2007) and Sk¾rb¾k (2009). These studies showed how accounting 

systems, or accounting per se, were fabricated through networks of relations, and 

tracked how, for example, accounting expertise or budgeting systems were con-
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structed; i.e. these studies sought to explain the often taken-for-granted nature of 

accounting. In contrast to this, purification can be used to follow the effects or the 

work of accounting systems, the chains and trials they undergo. Latour (2004) 

calls this a shift from •matters of factŽ to •matters of concernŽ, or •a multifarious 

inquiry launched with the tools of anthropology, philosophy, metaphysics, history, 

sociology to detect how many participants are gathered in a thing to make it exist 

and to maintain its existenceŽ (2004, p. 246). 

 

Latour does not think that we should remove ourselves from studying associations; 

on the contrary Latour assumes that rather than focusing on the networks of actors 

that have brought the •thingŽ into existence, the focus should be even more 

strongly on the •thing•sŽ associations. This was also shown by some of the above-

mentioned studies. Sk¾rb¾k and Tryggestad (2010), for example, followed how 

accounting devices performed strategic options and mobilised various groups of 

actors in mutual constitutive relationships, and thus how these devices entangled 

and disentangled, attached and represented, with other actors over time; and Quat-

trone and Hopper (2005) demonstrated how it was SAP•s attachments and not 

SAP itself that constituted its identities, which also differed between two organisa-

tions. In this respect, other concepts than purification can be used, but concepts 

that focus on how accounting systems, inscriptions, accounting as a phenomenon, 

etc., associate, attach, gather and entangle with other actors, represent an interest-

ing avenue to advance our knowledge. In this respect, Callon•s notions of framing 

and overflowing (Callon, 1998a), but also that of performativity (Callon, 2007, 

2010) represent concepts that could be used to do this (See also MacKenzie, 2006, 

2007, who applied this to financial accounting and the construction of markets). 
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5. Method 

 

To continue the observations made in the previous section, because of its particu-

lar theoretical assumptions, actor-network theory has methodological implications 

for researchers who want to stay loyal to its basic conception. The previous sec-

tion indicated this several times by stressing the notion of focusing on associations 

or translations and following the actors •in actionŽ. This section begins by first re-

capping the methodological stand of actor-network theory. The second subsection 

describes the method chosen: (two) case studies. The third subsection looks into 

what I term •units of analysisŽ, which refers to the •who, what, when and whereŽ 

of the study. The fourth subsection looks into the •howŽ of the method, meaning 

what data collection techniques I employed to arrive at my findings and the con-

sideration I gave their application. The fifth subsection contains my reflections on 

what it means to study mega-projects, and also what my participation did to the in-

formation I collected. My claim is that I did not interfere with what I studied, but 

it follows that when one follows a practice over a longer period of time, it is not 

possible to remain completely detached from those involved and thus potentially 

influence them. I end this section by describing some of the limitations of the •fol-

lowing the actorŽ approach and of listening to actors hands-on. 

 

5.1. Overall methodology of actor-network theory 

 

•It is a capital mistake to theorize before one has data. Insensibly 

one begins to twist facts to suit theories, instead of theories to suit 

factsŽ. 

… •A Scandal in Bohemia•, Sherlock Holmes 
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If we disregard the fact that Sherlock Holmes was looking for criminals with all 

that entails, the above passage from Sir Arthur Conan Doyle•s (1891) •A Scandal 

in BohemiaŽ might as well have been taken from a Bruno Latour description of 

actor-network theory•s methodological stand. In •Reassembling the SocialŽ, for 

example, Latour wrote: •At this point, the last thing to do would be to limit in ad-

vance the shape, size, heterogeneity, and combination of associations [•to theorize 

before one has dataŽ]Ž (Latour, 2005, p. 11). Instead, Latour argued that scholars 

had to start by paying attention to actual empirical details and not draw any con-

clusion until after having examined them thoroughly. In that sense, however, 

Latour would disagree with Sherlock Holmes that theorising was to present •solu-

tionsŽ to problems, meaning that what we need to arrive at the •truthŽ of some-

thing. Latour would insist that theories are no more than extensions of already ex-

isting networks of relations; there are no absolute •truthsŽ, nothing behind the 

curtain; only associations, and then more associations. Latour turned away from 

pragmatism and headed towards relational constructivism. As with most turns, 

however, it was not at all straightforward. It all began with a misunderstanding: 

 

•ANT is the story of an experiment so carelessly started that it took 

a quarter of century to rectify it and catch up with what its exact 

meaning was. It all started quite badly with the unfortunate use of 

the expression •social construction of scientific facts [my empha-

sis]Ž. Latour (2005, p. 88) 

 

In •Reassembling the SocialŽ from 2005, referring back to the subtitle of •Labora-

tory LifeŽ from 1979, Latour wrote that the expression •social construction• had 

unfortunately been used to describe the philosophy of science underpinning actor-

network theory. In 1979, •Laboratory LifeŽ had the subtitle: •The Social Con-
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struction of Scientific FactsŽ, but fellow academics had mistaken it as referring 

only to human (and not all) interactions (Latour & Woolgar, 1986, p. 281). In 

2005, Latour attempted to correct this misunderstanding by •Reassembling the 

SocialŽ, which is also the title of his book. In this book, Latour argued in general 

terms that current social scientists had used the adjective •social• to describe both 

the processes of assembling and the nature of what was assembled (Latour, 2005, 

p. 1). He then showed how •the social• could not be understood as a kind of mate-

rial out of which things were made and returned to the original meaning of •the 

social• as the tracing of associations. In having redefined the notion of •the social• 

this way, Latour argued that actor-network theory indeed represented a social con-

structivist approach, but taking the common understanding of •social• into ac-

count, he •contendedŽ with actor-network theory being a constructivist approach. 

 

In actor-network theory, constructivism refers to the •account for the solid objec-

tive reality by mobilizing various entities whose assemblage could failŽ (Latour, 

2005, p. 91). Latour illustrates this by referring to a building. He describes that a 

building can be understood as the assemblage of a range of human work on mate-

rials such as clay bricks, wooden planks and steel beams. It is not enough to un-

derstand this as only human work. Neither is it enough to understand it simply as 

the work of humans on materials; the materials are important actors, but they also 

have to be shaped in order to look like a building. A successful construction of a 

building thus depends on its associating abilities. In the words of Latour, humans 

and non-humans together have to be mobilised in a specific way, and only when 

this has been accepted or recognised by other actors, the building has achieved its 

•objective realityŽ as a building. Callon would say that the interaction between 

human and non-human actors would have to be framed in a specific way to be 

successful in becoming •a buildingŽ (Callon, 1998a). 
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The point I seek to illustrate is that it is the association, the relation between enti-

ties which is crucial for understanding, for example, practices of risk management. 

A building is not an a priori kind of social material, it is not a pre-given entity, it is 

an assemblage, a temporary, stabilised process, and one that can always be •de-

molishedŽ. It depends on the continuous mobilisation, the assembling of entities. 

In this, actor-network theory becomes •a method to describe the deployment of as-

sociationsƒ a method to describe the generative path of any narrationŽ (Latour, 

1996, p. 374). It is about trying to catch up with actors• •often wild innovations in 

order to learn from them what the collective existence has become in their hands, 

which methods they have elaborated to make it fit together, which accounts could 

best define the new associations that they have been forced to establishŽ (Latour, 

2005, p. 12). It is by doing this that we come to understand the •objective realityŽ 

of, for example, practices of risk management. In my approach to examining prac-

tices of risk management, I have been guided by this point. In overall, this means 

that what I do is seek to trace associations. 

  

To operationalise this •tracing of associationsŽ, Callon (1986) has developed three 

methodological principles. The first concerns •agnosticism•. It entails that the sci-

entist, or observer, must remain impartial among actors engaged in controversies, 

must not censor actors as they speak about themselves or any other matter of their 

interest, and must not judge an actor•s statement or analysis (of the social envi-

ronment). The second principle refers to •generalised symmetry•. This principle 

refers to the rule that the observer must not simply repeat the analysis suggested 

by the actors he is studying; the observer must use a single repertoire applicable 

across all actors to make sense of his findings. The repertoire chosen can be left to 

the discretion of the observer, but the observer must select the one that seems the 
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best suited to his task at hand. The only requirement is that the selected repertoire 

must be capable of capturing the work of both human and non-human actors and 

that it thus does not give any actors priority over other actors. All selected vocabu-

laries are equally valid, but the observer must afterwards convince his colleagues, 

through his writing, that he made the right choice. In his 1986-paper, Callon chose 

the (generic) vocabulary of •translationŽ (Callon, 1986). 

 

The third and last principle concerns •free associations•. This principle demands 

that the observer must abandon all a priori distinctions, such as those between na-

ture (or the natural) and society (or the social), human and non-human, agency and 

structure, macro and micro, description and explanation, far and close, strong and 

weak, etc. Instead, the observer must remain open to the examination of associa-

tions (and then treat distinctions as effects of these associations, if this is at all rel-

evant). In addition, the observer cannot impose any type of pre-established analyt-

ic grid on associations; the observer must •follow the actors in order to identify 

the manner in which these define and associate the different elements by which 

they build and explain their worldŽ (Callon, 1986, p. 201). The observer must de-

scribe the associating works of actors and then on the basis of gatherings of such 

associations construct and reconstruct the actions and events that make up the ac-

tor-network studied. In this sense, Callon•s principle of •free associations• relates 

to Latour•s concepts of mediators and intermediaries, i.e. the observer must re-

main open to examination of all types of associations, but only those that mediate 

to other associations will be visible (See also Callon, 1998b, pp. 9-10). 

 

5.2. Method: case studies 

In choosing a method that enables me to adhere to Michel Callon•s above-

mentioned methodological principles, I have chosen case studies, understood as 
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in-depth and detailed descriptions of real-life situations. In the words of John Law: 

•[actor-network theory] is grounded in empirical case studiesŽ, and we can only 

understand actor-network theory •if we have a sense of those case studies and how 

these work in practiceŽ (Law, 2009, p. 141). In relation to the tracing of associa-

tions, the by far largest benefit of choosing case studies is that it allows going into 

the details of •messyŽ practices. It allows following the actual associating work as 

it unfolds through time and space rather than limits to following only the outcome 

of such processes, which amounts to either stabilised associations, or none. It al-

lows going •behind the scenesŽ of formal written documents, such as financial re-

ports, which tend only to demonstrate the type of information that key actors have 

agreed upon. As I seek to examine the construction of practices of risk manage-

ment, the effects they produce over time, and how we can understand them, going 

into actual •messyŽ practices seems imperative for making a solid contribution. At 

least it allows me to provide thick empirical details and to look •beyond the enter-

priseŽ (Miller, 1991, p. 757) and into •the particularities of risk management char-

acteristics in specific organizational settingsŽ (Bhimani, 2009, p. 4). 

 

I have already described the two cases I have decided to draw on: the Danish DKK 

23.7 billion railway signalling renewal project, called the Signalling Programme, 

and the Danish DKK 41.4 billion hospital construction programme, called the 

Hospital Programme. These two projects are both mega-projects in terms of hav-

ing high public attention and a budget of more than USD 1 billion. I have also ex-

plained that the Signalling Programme was chosen because it adhered to the fun-

damental actor-network theory•s methodological requirement that a case be 

chosen in which the associations have not yet been black-boxed. This means that 

something new must be present, something changing, something that someone or 

something holds relevant as important and which transforms that which it was 
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supposed to transport. The Signalling Programme represents such a case, as it was 

the first programme that was subjected to the government requirement to imple-

ment comprehensive/holistic risk management. This meant integrating this princi-

ple across all subprojects, and at the strategic top management level as well as at 

the operational project management level, which only few of the involved actors 

had attempted before, and then only on a non-required basis. This enforcement of 

risk management led to controversies and many other trajectories over time. 

 

The Hospital Programme similarly represents a programme in which risk man-

agement had to be implemented and where the actors did not know how to ap-

proach it; this time, however, the requirement was not caused by legislation, but 

by earlier construction scandals. These scandals had led the National Audit Office 

of Denmark to recommend the implementation of risk management in order to 

strengthen management accounting practices. It had also led the Hospital Pro-

gramme to acquire assistance from KPMG, who also strongly recommended the 

implementation of risk management. The Hospital Programme is further been di-

vided into 16 major hospital construction projects, which are each managed sepa-

rately by local project management organisations under the auspices of the five 

Danish Regions. In practice, this division meant that not one, but 16 project organ-

isations (and thus many more actors) were faced with practising risk management 

for the first time, which all things being equal resulted in a multiplication of the 

complexities of implementing and operating risk management, compared to the 

Signalling Programme. In other words, these not-one-but-sixteen practices were 

indeed •messyŽ and far from being black-boxed. 
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5.3. • Units of analysisŽ 

This leads me to describe the •who, what, when and whereŽ of my method, or 

what I call the •units of analysisŽ. This and the following subsection focus on the 

Signalling Programme, as this case is my main case and because I have spent by 

far more time collecting data from this project. As I stated earlier, my two co-

authors on the third research paper, which deals with the Hospital Programme (to-

gether with the Signalling Programme), have conducted most of the observation 

studies and all the interviews related to this programme. The initial considerations 

made regarding selecting the proper •unit of analysisŽ and the subsequent collect-

ing of data have therefore been done by them. In contrast, I have been solely re-

sponsible for deciding on the •units of analysisŽ and how to approach the collec-

tion of data related to the Signalling Programme, and therefore this section focuses 

on this. This includes the consideration I gave to carrying out the data collection, 

as well as the consideration I gave to my own role in the Signalling Programme, 

plus the limitations of following and describing associations. 

 

With respect to the Signalling Programme, I followed Latour•s notion of •follow-

ing the actorsŽ, meaning that, as in the studies by Preston et al. (1992), Chua 

(1995) and Sk¾rb¾k (2009), to mention three key accounting studies, I traced as-

sociations between actors that were involved in practising, in my case, risk man-

agement. This •following the actorsŽ perspective, however, poses two major prob-

lems: (1) where should this tracing begin, and (2) how do you know when you 

have •completedŽ the tracing? In answering the first question, Latour wrote that 

you always start in the middle of things, •in medias resŽ, and that •that is excellent 

because there is no better wayŽ (Latour, 2005, p. 123). There will always be things 

you will not know, always be •crucial eventsŽ that took place before you arrived, 

always be things you thought you knew, but which you actually did not know; and 
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after weeks, months or years of data collecting, you have to realise that most of the 

gathered descriptions must be sacrificed to fit the small number of pages related 

your writing format. So what did I do? I began by looking at Rail Net Denmark•s 

website, http://www.bane.dk, and more specifically the section which at that time 

contained information about the Signalling Programme.13, 14 

  

This website provided me with scarce, but still very useful information as it pre-

sented the key project managers and the programme management of the Signalling 

Programme and also contained much background material on the programme. This 

gave me an overview of the people that I knew I had to attempt to make contact 

with. At the time, however, I did not have access to Rail Net Denmark or the Sig-

nalling Programme organisation, so it was crucial to first establish contact. After 

this had been established, a meeting was set up at the beginning of 2010 with the 

board of directors of Rail Net Denmark (and not just the Signalling Programme 

organisation). At this meeting, it was agreed that I would get access to the Signal-

ling Programme, its employees, its internal documents, etc. I also received hun-

dreds of pages of background material for the Signalling Programme including 

material for the recently constructed risk management practice, which I went back 

home and read (which included Booz Allen Hamilton, 2006a, 2006b, 2006c; and 

Banedanmark, 2008a, 2008b). 

 

After the initial board meeting, I made contact with the then risk manager (who 

was later moved to a different position due to re-organisation), the senior consult-

ant in charge of risk management, the programme director and two senior project 

managers. I held interviews with them, and it was agreed that I was to follow all 
                                                 
13 See the first half of the section •PrefaceŽ for a more elaborate description of what I did, as this dates back to be-

fore I began this PhD dissertation when I were about to write my Master•s thesis. 
14 For the English website, see: http://uk.bane.dk. 
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formal risk meetings for the remaining part of the Signalling Programme (until 

2020/21). It was also arranged that I would follow the day-to-day work of key pro-

ject managers; this was dropped, however, as it became evident that only very 

small parts of their work related to actual risk management.15 It was also arranged 

that I was to conduct interviews with two more key actors who had been involved 

earlier, but who now had left the organisation. I did those interviews later. In addi-

tion, it was agreed that I would use the risk meetings to establish new contacts, as 

the practice had been organised so that all parties involved with risk management 

would at some point be invited to these meetings. I met 79 people this way, most 

of whom I met on several occasions. 

 

I will not go into my entire •network-tracingŽ activity, as it will be too compre-

hensive to account for and make comparatively little sense to the reader. I did es-

tablish a journal in which I noted down when I met the people I met, their job 

function, at what kind of meeting I met them, the number of times I met them, 

their full names, etc. I will comment more on this when I explain how I ap-

proached participating in the meetings I did. I did not make notes of when and 

how I got hold of all the documents I did, but I scanned every single internal doc-

ument I got hold of (unless I was told not to) and filed them. I also carried out sys-

tematic reviews of newspaper articles on a bi-annual basis; I downloaded all the 

formal documents I could find, I asked people for documents I heard mentioned or 

read about in other documents, I e-mailed people later on about this when I got to 

know them; and I tracked the people I heard mentioned more than once or twice 

                                                 
15 In 2011 and 2012, this was taken up again on two different occasions; the former again related to following pro-

ject managers, which ended up being dropped for the same reason as stated above; the latter related to following 

one of the risk consultants during his/her work when he/she was present at •BanehusetŽ (the main building of Rail 

Net Denmark). I did that for one day, but because this work resembled what I had already learned from casual chats 

after meetings and from interviews, I dropped continuing this. 
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(as many people•s named were dropped in conversations) and approached them 

for interviews. Finally, I also followed the report •trailsŽ, meaning that I ap-

proached the people or their organisations that, for example, had produced or re-

ceived the report. 

 

I have included three appendices that re-present the people I met along the way. I 

have excluded the names for reasons of confidentiality, but have kept their job ti-

tles to demonstrate the extent of the actor-network traced. A few notes on this are 

appropriate here: One, I attempted on several occasions to make contact with the 

Danish Ministry of Finance, and I even had people from within Rail Net Denmark 

and the Danish Ministry of Transport to attempt this on my behalf. So far, it has 

been unsuccessful, and I am therefore still attempting to do this. Two, I never 

found traces of the involvement of the National Audit Office of Denmark, except 

for the period before the Signalling Programme was approved, even though I 

asked people explicitly about this. I find this lack of involvement surprising. Ac-

tors have explained that the reason is that the Signalling Programme has remained 

on schedule and within budget (and has even returned money to the state). I have 

not pursued this further, again here adhering to actor-network theory methodolo-

gy, as I have •followed the actorsŽ who made a difference, the mediators, and I 

have found no indication that the Audit Office was such a mediator. 

 

The lack of involvement by actors who at a first glance would be considered im-

portant to the project brings to mind one important actor-network theory point, 

namely that actor-networks are never stable: new actors can be involved, some can 

lose their effect, some betray the practice, etc. This means that the actor-network 

described throughout this dissertation must not be regarded as a permanent list of 

the important actors in the Signalling Programme: these actors were important at 
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the time they were recorded, there could have been more, and there certainly will 

be more as the programme keeps developing. This leads me to the second question 

posed by Latour: How do you know when to stop your network tracing activity? 

Latour himself explained that there is no final answer to that question. In a record-

ed dialogue with a PhD student, Latour responded to this question by saying: 

•You stop when you have written your 50,000 words or whatever is the [disserta-

tion] format here, I always forgetŽ (Latour, 2005, p. 148). Latour thus stressed the 

practical constraints that always go with writing texts, such as the dissertation 

format or the time available. In that sense, I have never stopped my collection of 

data; I have attempted to collect as much information possible within the limita-

tions of the available time, the willingness of the actors to participate etc. After my 

collection of data I have then posed more specific research questions that would 

capture the associations I traced, without losing the complexity of these (see the 

three research papers for those questions). 

 

In summing up this subsection, I did not pre-define the actors to be involved, but 

rather traced associations according to Callon•s methodological principles of •free 

associationsŽ, focusing on the actors• own descriptions of their worlds (of risk 

management). I further traced all actors, both human and non-human, according to 

the effects they generated, thus leaving out the intermediates and focusing on the 

mediators (Latour, 2005, p. 128). I should mention that an important mediator that 

underwent massive transformation was the IT-based risk management control sys-

tem that had been implemented to assist the operation of the risk management 

practice. I will later in this dissertation describe in more detail how this actor 

translated and brought other actors into existence. It was thus not only humans, or 

more specifically, employees, that I followed, but also all sorts of other actors. I 

followed actors such as project managers, programmers, consultants, suppliers, 
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civil servants, financial controllers, managers, newspapers, databases, projectors, 

presentation material, laptops, risk agendas, status reports, white papers, decision 

reports, investment proposals, audit reports, to mention but a few. See Appendices 

7 and 8 for overviews of human actors traced. See also primary references in the 

reference list for key non-human documents. Otherwise, I refer to the three re-

search papers for descriptions of other non-human actors like the IT-based risk 

management system. 

 

5.4. Data collection techniques 

This subsection describes the data collection techniques I employed, which in-

clude three formal techniques: collection of documents, semi-structured interviews 

and non-participation observation studies, and a range of more informal tech-

niques. The latter techniques include email correspondence with key actors, casual 

conversations before and after risk meetings, as well as during breaks, confidential 

conversations held without the recording devices turned on, conference attendance 

where people from the Signalling Programme would be present, informal observa-

tion of people working at their work stations, as well as lunch-break smalltalk. 

These techniques have all been employed with due consideration to the above-

mentioned methodological principles. In the following, I will refer to data as in-

formation. 

 

5.4.1. Collection of documents 

The first and most important information tracing technique employed is the collec-

tion of documents (Callon, 1991). I have collected several hundreds of pages of 

written documents related to the Signalling Programme and its practice of risk 

management. These documents include both •external documentsŽ, such as the 

background and investment reports, but also •internal documentsŽ such as pre-
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pared risk status reports or meeting agendas. I approached the challenge of collect-

ing documents by first downloading all the documents I could find on the Rail Net 

Denmark homepage, http://www.bane.dk. This provided me with background in-

formation on the Signalling Programme, including information on technical solu-

tions, financing, risk management, contractual strategies, organisation, stakeholder 

coordination, as well as numerous references to other documents. I then proceeded 

by looking into those references that were mentioned repeatedly, which led me to 

information about the •New Budgeting MethodŽ and the formal documents sur-

rounding it. In sum, this slowly led to more and more documents being collected, 

including government white papers, auditing reports, traffic agreements, consul-

tancy reports, legal instruments, etc.  

 

I have referred to all those documents I could find that pertained to the bringing 

into existence of the Signalling Programme and its practice of risk management. I 

thus adhered to the actor-network theory•s methodological principles. As I was 

doing so, however, I was also becoming still more involved in day-to-day devel-

opments. This meant that I also began to collect •internallyŽ produced documents 

such as risk status reports, project status reports, strategic risk plans, presentation 

material, internal classified reports, charts, etc. These documents provided me 

with knowledge of the formal information that was produced inside the organisa-

tion and to whom it was circulated; sometimes to project managers, sometimes to 

programme management, sometimes to the risk management team, and sometimes 

to the Ministry of Transport. With respect to the first paper, which deals with the 

translation of uncertainties into risks, this provided me with specific information 

about the risks that were constructed, which I was then later able to compare with 

the processes by which they were constructed. In connection with the second pa-

per, which focuses on the relationship between frameworks and practices of risk 
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management, the documents provided me with information on the formal aspects 

of the construction and re-construction of the Signalling Programme•s risk man-

agement practice; and for the third paper, which deals with risk management, un-

certainty and the roles for knowledge and project management across my two ex-

amined mega-projects, the documents helped me to understand the similarities and 

differences between the two programmes. 

 

Besides the above-mentioned hard-copy documents, I also collected electronic 

documents that were circulated through emails or the Outlook Calendar meeting 

invitation function, where documents could be attached. I attempted to obtain as 

many of these documents as I could get my hands on, although I recognised that 

most of this type of information was inaccessible for me. These documents includ-

ed risk meeting agendas, risk status lists, overviews of risk reducing actions, •val-

ue at risk• charts, overviews of risk assessment classifications, reporting standards, 

etc. I used most of these documents to get an understanding of the meetings before 

I attended them, the overall status of risk management, its development over time, 

and the key actors of the practice (as I got to know who the participants were). 

This information was all extracted from the IT-based risk management control 

system. I therefore made sure that I gained access to this, also in order to follow 

how this information was extracted. In relation to the second paper, this access 

was what enabled me to draw conclusions on the importance of the control system 

and to produce the description of •value at risk• developments. This access also 

enabled me to contrast output information with the input information on the con-

struction of risks that I obtained through observations (see next subsection). 

 

By connecting the documents to the overall research question, I was able to de-

scribe in great detail how the practice was framed, that is, how the practice of risk 
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management was constructed, and how it changed over time. The •externalŽ doc-

uments illustrated the broad, overall background information, while the •internalŽ 

and electronic documents showed the more local and specific elements of this 

construction. However, this leaves out the important part of the •following the ac-

torsŽ principle, namely the processes taking place before the production of docu-

ments. Consequently, I have supplemented the gathering of information from doc-

uments with the technique of conducting observation studies. The documents did 

provide an understanding of the roles of the different actors, when and where risk 

management was practised, the purpose of the practice, how to define the notion 

of •risk• and •risk management•, but not the effects of the processes of actually 

carrying this out. The documents •black-boxŽ the actual empirical developments 

taking place, the frustrations, negotiations, disagreements, etc., that form an inte-

gral and important part of the practice. In order to answer the second part of my 

overall research question about the effects of the practice over time, the collection 

of documents thus cannot stand alone as a collection technique. 

 

5.4.2. Observation studies 

The second technique relates to the conduction of observation studies. As men-

tioned before, I have used this technique to allow me to •follow the actorsŽ, i.e. to 

follow the associating work of actors related to the practising of risk management. 

This includes the conversations, discussions, negotiations, conflicts and everything 

else that may take place between actors that would have remained hidden if I had 

not pursued this. In relation to the research question, the observation studies have 

enabled me to examine the effects generated by the processes of practising risk 

management. In relation to the first paper, this has allowed me to compare the 

constructed risks with the construction of risks and thus the things that are debat-

ed, disagreed upon and perhaps excluded. This may reveal unexpected effects. In 
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relation to the second paper, the observations have allowed me to examine the re-

lationship between the ways practices are framed and the ways they are actually 

carried out; and in relation to the third paper, they have allowed me to examine the 

effects of practising risk management on the conditions of the knowledge and the 

role(s) of project management. 

 

The observation studies were conducted as non-participating studies, meaning that 

I never interfered in the interaction taking place. It did happen that people asked 

my opinion, but unless I was asked about my name or other simple matters not re-

lated to the practice of risk management, I refrained politely from answering. The 

majority of all observation studies were conducted at different types of physical 

risk-related meetings (see Appendix 6 for an overview of observation studies). It 

was in these meetings that actors would identify and describe new risks, reconsid-

er the status of already existing ones, assess risks according to the logic of proba-

bility and consequence, describe and follow up on actions taken to reduce risk, 

distribute risk ownership, evaluate progress, close risks as needed, solve conflicts, 

discuss opportunities for improvements, approve or disapprove of risks, coordinate 

further meetings, etc. In sum, I observed the construction of more than 500 risks 

and hundreds of risk-reducing actions from 79 different risk management involved 

actors, many of whom were observed more than once, in 41 different meetings 

(see Appendix 7 for an overview of observed persons). These persons were most 

of the studied actors of the practice, because it was exactly through their participa-

tion in these meetings that they were brought into the practice. 

 

At the physical risk meetings I took extensive field notes. I never recorded the 

meetings, as the programme management and the head consultants did not want 

the participants to deliberately avoid speaking about sensitive or confidential in-
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formation (such as contractual prices). I agreed to this, and in the first 14 meetings 

I used pen and paper to take down notes. I was later granted permission to use my 

laptop, which I did in the remaining 27 meetings. After the meetings, I would tran-

scribe my notes in order to forget as little as possible. I would also write down the 

numbers of risks included, dividing them into new risks and reassessed risks, and 

also write down the number of risks excluded, dividing them into duplicates, new, 

and closed ones. I would also note down the number the risk was assigned in the 

control system, so that I could search on these numbers later in order to follow the 

risk•s development over time. I used the •included/excludedŽ information in the 

first paper and stopped noting this at meeting no. 30, as this was where the first 

paper stopped due to the boundaries defined by its research question. In the last 

two years, new and different types of meetings were added that were not about 

producing risks but rather about reassessing the practice per se (risk forums) or 

approving risks (approval meetings). In total, I produced more than 400 pages of 

transcribed observation notes over the four year study period. 

 

In 2012, the IT-based risk management system underwent a restructuring. The 

control system could now be engaged by the users themselves through the Inter-

net, which allowed them to construct risks and communicate online. In response to 

this, I therefore also began conducting observation studies •at-a-distanceŽ, mean-

ing that I was now able to follow the construction of risks from my laptop without 

being physically present in the meeting room. The consultants operating the prac-

tice still held regular risk meetings in which risks constructed online were reas-

sessed, so the physical meetings were still very much relevant. From 2012 and 

onwards, however, I always cross-referenced my notes from the meetings during 

transcription with changes made to the control system online after the meetings in 

order to make sure that I captured all elements of the interactions noting down 
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both my observations from the meetings and the changes made after when this was 

the case. This cross-referencing sometimes revealed interesting findings, for ex-

ample when changes were made to the system that did not match the description 

put forward in the meeting. This discrepancy sometimes led to unexpected effects, 

as when risk ownership was distributed to the wrong person or when assessments 

were registered as being higher/lower than described. In sum, 23 observation stud-

ies were cross-referenced like this and notes taken on any discrepancies. 

 

5.4.3. Semi-structured interviews 

The third and last source of information is interviews. I have conducted a total of 

19 interviews with different risk-involved individuals, including risk consultants, 

the programme director, project managers and civil servants to mention a few (see 

Appendix 8). I did contact more potential interviewees than these, but most of 

them never responded to my emails or cancelled our meeting … and those I did in-

terview often required me to schedule more than one appointment before we man-

aged to meet. The interviews were all semi-structured, which means that I pro-

duced an interview guide with the questions I wanted to ask, but at the same time I 

made sure that the questions were open-ended. The purpose of choosing semi-

structured interviews was to limit the discussion to risk management related mat-

ters while at the same time allowing the interviewees to speak freely about the 

things they found interesting in relation to this subject. I further refrained from 

predefining the length of the interviews, which meant that there was no pressure 

on me to interrupt the interviewees• answers to get my questions answered, and no 

pressure on the interviewees to limit their own descriptions, which allowed them 

to talk for as long as they wanted. In practice, this lack of time pressure led to in-

terviews of varying length between on average one to two hours (see Appendix 8). 
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In my approach to the interviews, I also always asked the interviewees up front 

whether they would permit me to record the conversation. I would always stress to 

each interviewee that if they were going to be quoted, their contribution would be 

anonymised to prevent them from being recognised. All interviews were recorded. 

The fact that I recorded them, however, meant that several actors would tell me 

before the interviews that they could not guarantee that they would be able to an-

swer my questions in all details. My response to this was to explain to them that I 

needed to record the interview as part of a proper academic conduct, but we 

agreed that we could continue the conversation afterwards. In practice, I often had 

long talks after the recording had been stopped, which allowed me to learn much 

new information I would not otherwise have gained access to. I promised not to 

quote that information or to divulge who had given it to me, which is the reason 

why I have not provided an appendix on this as I did with the number of inter-

views and observations. However, nothing prevented me from trying to obtain that 

knowledge elsewhere, in fact I was encouraged to, such as by explicitly asking 

other people about this or collecting documents containing that information. In ac-

cordance with the actor-network theory•s mantra of •following the actorsŽ, I fol-

lowed that trail multiple times, which almost always led to more •usableŽ sources 

of information. 

 

In adhering to Callon•s (1986) principle of •agnosticism•, I have strived not to ask 

questions that would make it seem as if I was siding with specific actors. I have 

always stressed that I was there to explain and make sense of the practice of risk 

management as an independent and impartial academic (and thus I sought to ex-

plain that I did not have any other agendas). I have also always avoided explaining 

my working hypothesis or ideas, as this might affect the interviewees• responses, 

just as I have been careful not to let the working hypothesis and ideas affect the 
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way I asked my questions. I further emphasised before all interviews that the in-

terviewees were free to decide whether they wanted to participate or not and that 

there would be no repercussions or hard feelings. I did stress that I had the pro-

gramme management•s approval to be in the organisations, but I did that to en-

courage them to speak freely about confidential matters they would otherwise 

have left out. I also made a point of stressing to them that if they later regretted 

doing the interview, or wanted to retract certain statements, I would always re-

spect that and refrain from using the interview or the retracted statements. In prac-

tice, no interviews were retracted, but some statements were altered in the tran-

scription due to the often quite graphic language used by interviewees to underline 

their opinions. 

 

The interviews were afterwards transcribed, in the sense that I listened to the re-

cording and wrote down everything, from what was said, to laughs, interruptions, 

and non-verbal communication. With respect to the latter, I took photos of white-

board drawings and had the interviewee email documents referred to during the in-

terview, which I then inserted into the transcription, etc. I attempted to capture 

everything I could think of during the interviews and the subsequent transcription. 

When using exhibits, such as quotes, from those interviews (and this goes also for 

the observation studies), I always did my best to translate them into more readable 

sentences, including translating them from Danish into English. In addition, I al-

ways explained to each interviewee that I would email the transcripts to them af-

terwards to allow them to validate the content. This provided me with the oppor-

tunity to ask them follow-up questions on things I was unclear about, which I did 

on some occasions. It also provided the interviewees with the opportunity to elab-

orate on statements and/or retract statements as mentioned above. In practice, not 

much new information came out of this, but it did on some occasions help me cor-
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rect things I thought I had understood. In sum, I ended up with approx. 600 pages 

of transcribed interview data (or about 1000 pages including the observation notes 

mentioned above). 

 

In analysing the transcripts, I have adhered to Callon•s (1986) methodological 

principle of •free association• which means that I did not apply any analytical grid 

to pre-determine what information would be relevant. Instead, I went back and 

forth reading transcripts, doing more interviews (and observations), reading the 

transcripts again, looking at documents, following the IT-database system chang-

es, listening to the interviews, reading the transcripts again, and so on and so forth 

throughout the four years I carried out my network-tracing activity. I have not ap-

plied any formal IT-based coding software either. I used notes to my transcripts 

combined with •commentsŽ inserted into the document; I drew timelines, gave 

numbers to risks and triangulated my notes with the IT-based risk management 

system. I listened to the actors, did not privilege any of them, did not pre-select 

them because of their titles (expect when I approached the organisation for the 

first time), did not predefine their importance just because some were louder than 

others in meetings; they were all the result of my network-tracing activity and not 

the other way around. In combination with the two other formal techniques (and 

the informal ones described in the next subsection), this allowed me to get an un-

derstanding of the activities and events that formed the practice of risk manage-

ment, in this context not to be understood as being limited to the boundaries of the 

formal established practice. 

 

5.4.4. Other data collection techniques  

Besides the three formal data collection techniques mentioned above, I also col-

lected information, or traced actors, using a variety of other more informal tech-
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niques. One was the many small-talk conversations I had with various participants 

in risk meetings before, during and after meetings … especially when meetings 

were delayed, postponed, or otherwise rescheduled. This provided me with valua-

ble information about actors, who they were, how they perceived risk manage-

ment, and generally helped me to find my way around the organisation. These 

conversations were also valuable for locating new actors to interview and to figure 

out what were the interesting questions to ask, and how people felt about the 

whole risk management practice. I also participated in two large practitioner•s 

conferences, the •International Risk Management ConferenceŽ, 1 December 2011, 

and the •Danish Rail Conference 2014Ž, 14 May 2014, both held in Copenhagen, 

Denmark. This gave me the opportunity to meet people involved in the Signalling 

Programme, but also other people from different organisations, and learn more 

about other approaches to risk management and larger societal developments. 

 

As I got to know people better, I also started having informal (or perhaps formal, 

but information provided here was never quoted) email correspondence with key 

actors, who would send me written material, information about upcoming events 

and the like. This provided me with new documents, new contacts, clarification of 

things, and more. It also served to build closer contact with people, something that 

I discuss further in the next subsection. I also had smalltalk conversations with 

people walking from building to building between meetings and during coffee 

breaks, as well as with people at their workstations after meetings. Lastly, as men-

tioned earlier, I also followed one of the risk consultants around for one day, but 

because this added little new knowledge to what I already knew, I stopped doing 

this and decided to pay more attention to other things, such as scrutinising status 

reports, attending formal meetings, and following changes made to the online-

accessible IT-based risk management control system from 2012 and onwards. In 
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sum, all of these informal data collection techniques allowed me to sharpen my 

knowledge about which meetings it was best to participate in and who to inter-

view, and it also gave me knowledge about the things that went unsaid. 

 

5.5. Reflections on my own role 

It is obvious that when one meets the same people for a longer period of time, irre-

spective of the situation, it becomes increasingly difficult to remain an •impartial, 

neutral observerŽ. In this subsection, I discuss the major occasions on which I was 

drawn into the practice and how I subsequently dealt with this. I have done this to 

demonstrate that I am well aware that all descriptions of networks necessarily 

must extend these. This subsection thus shows how I ended up affecting the very 

network I attempted to describe without interference. In the beginning, however, 

this rarely happened. At meetings, people would acknowledge my presence by 

greeting me, but in all other aspects, they would conduct the meetings without 

looking at me or speaking to me, which for me indicated that they were unaffected 

by my presence. It did not take many months, however, before people learned 

about what I was doing and would sometimes say things that were hinted at me to 

make sure I wrote them down. The most obvious example of this was when, dur-

ing an assessment of a risk, a senior consultant from one of the subprojects inter-

rupted the risk consultant who had organised the meeting and whispered to me that 

the risk they had just assessed as •redŽ was actually •yellowŽ, but that it was im-

portant for him to flag it as •redŽ in order to get the management•s attention.16 

 

It was rarely more than that, however, and I noted it down into my meeting notes 

whenever this happened. In the last year or so of my network-tracing activity, 

                                                 
16 In consequence, I should mention that the risk consultant organising the meeting overheard that comment and 

challenged the senior consultant from the subproject to reconsider his assessment, which he did with a smile. 



165 
 

however, due to the high turnover rate of project managers, I moved from being 

•the new guyŽ at the meeting to being the •academic expertŽ who had been there 

from the beginning. And truth be told, I had been there since the programme had 

consisted of seven people, and towards the end it had more than 120 employees, 

and just as many external people who came and went. I would therefore start hear-

ing comments like •if you don•t know what to do, ask that guyŽ and the senior risk 

management consultant even once, although in jest, proposed that I could manage 

the upcoming risk meetings if he fell ill, because I had more experience than any 

of the other (junior) consultants. On several occasions I also began to note when 

the participants forgot things; as when information was filled into the wrong field 

in the IT-based risk management control system; or when the explanations given 

by junior consultants to project managers about how to do risk management were 

wrong compared to how the practice had been framed. 

 

Although I appreciated the kind of trust that was now shown to me, it also made 

me aware that I had to be extra careful about not saying anything during meetings. 

I therefore did not do that, and I continued to stay in the background without tak-

ing any part. Outside meetings, I attempted to do the same, but (naturally) more 

and more interest started to build up concerning my findings. I was still very de-

termined not to speak about this, but as I judged that having the trust of the people 

around me was more important I did begin to share my findings, although I was 

very careful to only give this to people I had already observed multiple times, or 

already had conducted an interview with. I also made sure to only give infor-

mation to those people I had met several times and whom I knew also provided 

me with information they did not necessarily have to give (thus those I trusted). I 

must stress that I never provided normative suggestions on how to improve the 
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practice, although I was often asked to, and nor did I share any confidential infor-

mation with people from outside the Signalling Programme. 

 

In all aspects I found no evidence that explaining the things I observed made the 

strategic centre of the practice (the programme management, senior consultants, 

and ministries) alter the way associations were drawn. In 2014, however, I agreed 

to give a formal presentation of my three research papers, which included pointing 

out findings like limitations, constraints and unintended effects of the established 

risk management practice. In this meeting, many of the key actors I had met along 

the way attended, from consultants, to head project managers and members of 

programme management. While I do not know the outcome of this meeting yet, 

looking back I have to conclude that I was no longer the •neutral observerŽ I once 

thought I was, but very much an active mediator of the actor-network I had been 

studying. Unwittingly, I had added to the network, as Latour (e.g. 2005) writes 

that all good texts must do because it cannot be otherwise if texts are not to be in-

termediaries and thus unimportant. Looking back, I therefore only see this in-

volvement as positive, although it does cause practical challenges that have to be 

overcome so not to affect those that I have been following too much. 

 

So what did I learn? I have learned that studying risk management in a large pub-

lic capital investment programme requires sensitivity to the multitude of stake-

holders involved; everybody who has something to gain and to lose. This require 

that one never privileges one group of actors, but remains impartial in order not to 

risk getting mixed up in political power plays. I have also learned that believing 

that risk management is practised only through formal practices implemented in its 

name captures little information about the actual handling of uncertainty. In these 

types of projects, uncertainty prevails at every corner; and uncertainty (not risks) 
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is handled in many places within and outside the main project organisation. In re-

lation to the first point about the importance of understanding the multitude of 

stakeholders, dealing with uncertainty involves dealing with political decisions 

that are far removed from the work of the project managers, and vice versa, tech-

nical decisions being made at the operational level are far removed from the world 

of politicians; and all carry uncertain elements that interact when mega-projects 

such as the Signalling Programme are undertaken. It involves actors such as the 

National Audit Office, the Ministry of Transport, the Ministry of Finance, consul-

tancies, project managers, controllers, train operators, contractors, suppliers, sub-

contractors, sub-suppliers; but also actors such as communication units deciding to 

develop smoke, trains not braking, IT-systems breaking down, doors being kicked 

in, and much, much more. Dealing with risk and uncertainty means dealing with 

all of these … that is, continuously for the 11 or 12 years that the Signalling Pro-

gramme has been scheduled to last until its completion. 

 

5.6. Practical challenges 

 

Consultant (X2): •X79, you are the new guy, any problems?Ž 

Consultant (X79): •Do I have problems! I have so many overdue 

[risk] actions because I do not understand what•s 

going on and I cannot even seem to give any intel-

ligent responses. This thing [the risk system] is so 

difficult and filled with acronyms that it•s hard to 

understand the risk descriptions. I had one [risk] 

and I didn•t understand the first seven words of its 

description because they were all acronyms!Ž 

[Laughs from around the table]. 
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Consultant (X77): •I have the same issueŽ. 

Consultant (X2): •I think we all have that issueŽ. 

 

As I have stated many times before, I have •followed the actorsŽ as my overall 

approach to conducting the case studies. I doing this, I have been confronted with 

the challenge of grasping what the actors were describing. It often followed that 

highly technical terms were used to describe uncertainties and risks, but also the 

project, its subprojects, its progress, and project management / engineering work 

in general. As the above exhibit taken from a conversation between three risk con-

sultants shows, it was not just I who had that problem. However, it still does not 

take away that •following the actorsŽ can be quite difficult at times. Just to men-

tion some of the more common acronyms: ERTMS, BAFO, PMO, OI, TOC, TSA, 

TCC, S-ISA, G-ISA, FTN, CW, ED, AT and OHS. I managed to learn those, but 

even though I did, they were often used together with not so common terms which 

made it difficult to follow conversations at times … especially because new terms 

kept being introduced. 

 

Consequently, I cannot guarantee that I have always understood the complexities 

of things; I may unjustly have attributed greater meaning to certain sentences. I 

have taken as many precautions as possible by doing more observations, collecting 

more documents, conducting more interviews, but this uncertainty will still prevail 

to some degree. I cannot guarantee, either, that if I had done one more interview or 

one more observation, then things would have had to be described differently. I 

have done interviews and observations to the extent that I did not learn anything 

new, but again, because the programme relentlessly moves on without my partici-

pation, there will always be things that are left unsaid and events that I did not 

hear about. In an attempt to deal with this further, I did conduct interviews with 
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people I thought it could be interesting to speak with, but who were not directly 

involved. This never led to interesting findings, however, and I continued my •fol-

lowing the actorsŽ tracing. By having met 79 different people who are directly in-

volved, however, I do believe that I would have heard about more people if they 

had been key actors in the operation of risk management.17 

 

 

  

                                                 
17 See Section 9.4 for further discussion of the limitations of this dissertation. 
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6. The role of risk management inscription devices in translating 

uncertainties into pure and impure risks 

 

Tim Neerup Themsen & Peter Sk¾rb¾k 

Department of Accounting and Auditing 

Copenhagen Business School 

 

6.1. Abstract 

The processes of translating uncertainties, the potentially infinite number of un-

known, into a more limited amount of manageable risks have been defined as the 

cornerstone of risk management, but have not been the object of many longitudi-

nal studies so far. This paper examines a practice of risk management pertaining to 

the carrying out of a large public capital investment programme and sheds light, in 

particular, on the role and effects of risk management inscription devices. Drawing 

on the concepts of purification, framing and overflowing as advanced by actor-

network theory, the paper shows that inscription devices, among other things, end 

up purifying the boundaries between which uncertainties can be included and 

which excluded as risks. The paper theorises the included risks to be the pure risks 

and the excluded risks to be the impure risks of the practice and shows that impure 

risks impair subsequent risk reduction. In contrast to pure risks, impure risks 

threaten the stability of the practice and its success in reducing all material risks. 

The paper contributes to current risk management literature by demonstrating the 

both enabling and constraining effects of inscription devices. 

 

Keywords: uncertainty, risk management, inscription, purification, actor-network 

theory 
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6.2. Introduction 

Over the last two decades, the concept of risk management has moved up on the 

agenda of governments and companies alike, transforming the management of or-

ganisations, including management control practices (e.g. Kaplan et al., 2009; 

Power, 2007). In these years, the scope of concepts such as corporate governance 

and accounting cannot be grasped without looking into notions of •risk• and •risk 

management• (Power, 2004; Spira & Page, 2003). These notions have been insti-

tutionalised through various guidelines, standards and frameworks (e.g. 

Christiansen & Koldertsova, 2009; McCrae & Balthazor, 2000; Power, 2007). Or-

ganisations ranging from private sector companies to: •ƒhospitals, schools, uni-

versities and many other public sector organizations, including the very highest 

level of central government, have all been invadedƒ by ideas about riskƒŽ 

(Power, 2004, p. 9). In its simplest form, according to best-practice (enterprise) 

risk management standards, the argument goes that if an organisation is able to 

handle uncertain events with potential negative impacts on its objectives, this may 

provide reasonable assurance regarding the achievement of the organisation•s ob-

jectives (See also Raz & Hillson, 2005). These standards thus promise ideals of 

enterprise-wide control, value production and good governance causing organisa-

tions worldwide on to implement risk management (e.g. Power, 2007). 

 

One of the latest developments of risk management has been the fact that govern-

ments have enforced comprehensive practices of risk management onto multibil-

lion public capital investment programmes around the world.18 These pro-

grammes, known as mega-projects, are defined as major infrastructure 

programmes costing more than US$ 1 billion, or programmes that otherwise at-
                                                 
18 For more information see for example: •HM Treasury• (2003, 2004), •The Danish Ministry of Transport• (2006, 

2008), •Swiss Association of Road and Transportation Experts• and •The American Planning Association• cf. 

Flyvbjerg (2009) and The Australian Road and State Traffic Authority• cf. Li et al., 2010. 
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tract public attention or political interests (Flyvbjerg et al., 2003). Such pro-

grammes have been known to incur substantial cost overruns. Over the last 70 

years, these programmes have on a worldwide basis seen cost overruns averaging 

between 20 and 45 per cent for 9 out of 10 programmes (Flyvbjerg et al., 2002). 

Notable examples of this are the Channel Tunnel, the Great Belt Link or the Syd-

ney Opera House. These programmes evolved into becoming some of the worst 

construction expenditure scandals in terms of budgeted vs. actual costs. As a re-

sult, governments are now enforcing risk management with the ideals of value 

production, good governance and enterprise-wide control onto such programmes 

to supplement traditional project risk management practices. 

 

In the accounting literature, the proliferation of risk management and the transla-

tion of uncertainties into risks have not been the subject of much research. With 

the introduction of formalised and standardised risk management templates, Miller 

et al. (2008) suggest that the ability of organisations to manage the full range of 

uncertainties has been diminished. Power (2009) supports this when he discusses 

an inherent •intellectual failure• regarding the rationality of such templates. He ar-

gues that practices of risk management constructed around them could be at worst: 

•the risk management of nothingŽ. Mikes (2009, 2011) shows that systematic var-

iations between practices exist and suggests that this indicates the co-existence of 

alternative cultures of risk management. Arena et al. (2010) provide further evi-

dence for this when they attribute this divergence to different risk rationalities, ex-

perts and applied technologies. Collier & Woods (2011) argue that differences can 

be determined by the three contingencies of central government policy infor-

mation, communication technology and organisational size. Vinnari and Sk¾rb¾k 

(2014) show that practices of risk management may produce its own uncertainties; 
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and Jordan et al. (2013) suggest that risk maps may serve as •mediating instru-

ments•, enabling confidence-building and the resolution of different interests. 

 

The above literature has contributed to an awareness of the potential limitations of 

current best-practice risk management templates and the (social) structures of risk 

management practices. This literature, however, has tended not to examine pro-

cesses of translating uncertainties into risks •in action• over longer periods of time, 

including looking into the potentially more active role and effects of risk man-

agement inscription devices.19, 20 As a result, the current literature has ignored the 

effects of inscriptions for both enabling and constraining organisational action and 

thus for shaping practices of risk management. This paper contributes to the cur-

rent literature by showing: (1) that some uncertainties are included as risks, while 

others are excluded as either uncertainties or risks depending on whether agree-

ment on this matter exists or not; (2) that by enabling and constraining these pro-

cesses, inscription devices end up purifying the boundaries between which uncer-

tainties can be included and which excluded as risks; and (3) that the risk 

management frame intersects with other frames during project processes, such as 

the government budgeting practice, which affect the practice. 

 

In providing evidence for these findings, this paper examines the risk management 

practice pertaining to the carrying out of the Danish EUR 3.2-billion public rail-

way capital investment programme called the Signalling Programme. This pro-

gramme covers the total renewal of all Danish railways signalling equipment and 

                                                 
19 This paper draws on the broad definition of uncertainties as •all the things that are unknown• and risks as the nar-

rower and more limited amount of uncertainties which have been made manageable, the object of rational decision-

making, through calculative practices (Callon et al., 2009, p. 19ff; Miller et al., 2008, footnote no. 7). 
20 An inscription device can be defined as consisting of two things: the inscription being anything having a visual 

display like accounting sheets; and the device being the tool that produces the inscription, such as an IT-system. 
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relies on an extensive risk management practice to ensure project objectives dur-

ing project processes, including an expert developed and operated risk manage-

ment database. The Signalling Programme is an interesting field of study because 

it was (and is) the first large capital investment programme in Denmark to be re-

quired by law to implement the comprehensive type of risk management described 

above (Transportministeriet [The Danish Ministry of Transport], 2006, 2008). 

This risk management approach generated debate and controversies among the 

participants in the investment programme about how to define the boundaries of 

the practice, including how to perform risk management. 

 

The rest of this paper is structured as follows: The first section reviews the current 

accounting literature on risk management and inscription devices and introduces 

the concepts of framing, purification and overflowing as advanced by actor-

network theory. The second section elaborates on our method and the data collec-

tion techniques used. The third section, our analytical section, which is divided in-

to subsections, contains a description of the Signalling Programme, the risk man-

agement frame, the production of pure risks, the production of impure risks, the 

effects of the production of pure and impure risks and concludes with an epilogue. 

The fourth section discusses our findings in relation to three themes: the transla-

tion of uncertainties into pure and impure risks, the role and effect of risk man-

agement inscription devices, and what happens when the risk management frame 

meets other frames. The fifth and last section concludes the paper. 

 

6.3. The technologies of risk management 

In recent years, the accounting literature has begun discussing the limitations of 

what has now emerged to become worldwide best-practice risk management and 

its relationship with the management of uncertainty. Miller et al. (2008), for ex-
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ample, suggest that current best-practice risk management templates/systems re-

main too focused on •enterprise• relevant risks and has neglected what they term 

•hybrid practices, processes and expertise•, through which much of the actual 

management of uncertainty happens. They argue that the consequences of this 

may well be that •the ability of these systems to manage the full range of uncer-

tainties that organizations face is diminishedŽ (Miller et al., 2008, p. 944). In ex-

amining the conceptual level of UK•s Private Finance Initiative (PFI), which pos-

tulates to improve risk management by transferring public sector risks to private 

sector companies, Froud (2003) arrives at similar conclusions. She argues that the 

rhetorical justification of PFI rests on a limited understanding of risks as •quantifi-

able things that can go wrong• and thus neglects the broader notion of (unquantifi-

able) uncertainties, which makes PFI•s success limited. Hanlon (2010) recognises 

the same. He further recommends that academics return to the examination of lay 

people•s understanding of risk to advance our knowledge of this concept. 

 

In his research on understanding the limitations of these templates, Power (2007) 

argues that risk management has become more about an intensification of auditing 

and control processes and less about •classicŽ operational risk reduction. This res-

onates well with the emergence of risk management as part of internal control 

sparked by the corporate financial scandals throughout the 90•es and up until now 

(Spira & Page, 2003). Power further suggests that the rationality of best-practice 

risk management with its promise of reduction of all material risks may be an •in-

tellectual failure• (Power, 2009). He explains that practices constructed around 

best-practice frameworks for those who believe to be able to take all material risks 

into account at worst could be •the risk management of nothingŽ. It turns out to be 

more about reputational risk management (Power et al., 2009) and/or an individu-
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alisation and responsibilisation project aimed at getting managers to govern them-

selves (Power, 2013). 

 

The accounting literature has also looked into structures of risk management prac-

tices and suggested that the transition from the world of templates to the world of 

practical realities has made risk management fluid and disparate. Arena et al. 

(2010) conclude that this can be explained by different risk rationalities clashing 

during the implementation of risk management between experts using technolo-

gies to shape these practices. Woods (2009) and Collier & Woods (2011) examine 

cross-national public risk management practices and argue that practices can be 

explained/determined by, but not limited to, three contingencies: central govern-

ment policy information, communication technology and organisational size. An-

other contribution to the literature is made by Mikes (2009, 2011) and her seven 

case studies of banking risk management practices. Mikes shows that the differ-

ences can be explained with reference to alternative logics of calculation, which 

she conceptualises as different •calculative cultures•. Some organisations have a 

culture of •quantitative enthusiasmŽ dedicated to risk measurement and modelling, 

while others have a culture of quantitative scepticism where risk values are re-

garded as trend indicators. In order to explain these dynamics, risk experts further 

engage in boundary work to expand and sometimes to limit such practices, this 

boundary-work being •contingent on the calculative culture they displayŽ (Mikes, 

2011, p. 241). 

 

The above literature has contributed to an awareness of the potential limitations of 

current best-practice risk management templates and to the structures that may ex-

plain the variations between practices of risk management. In doing so, the current 

literature has focused less on the force of inscription devices for mobilising the 
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boundaries of risk management and the effects those devices have on the process-

es of risk management. These inscription devices have been shown elsewhere in 

the accounting literature to be important (e.g. Chua, 1995; Qu & Cooper, 2011; 

Quattrone, 2009; Quattrone & Hopper, 2006; Robson, 1992; Sk¾rb¾k & 

Tryggestad, 2010). Chua (1995), for example, shows how expert-generated in-

scriptions produced faith which allowed for accounting changes to come about; 

Sk¾rb¾k & Tryggestad (2010) show how accounting tools such as the pay-back 

method can actively participate in forming of the strategy to be decided upon; and 

Qu & Cooper (2011) show how inscriptions can complement and serve the needs 

of humans but are not always able to produce the intended effects. This perspec-

tive, however, has not been applied in the risk management literature, so examin-

ing this may expand our understanding of risk management practices and add to 

our knowledge of the effects of inscription devices in general. 

 

The current risk management literature, however, has shown that practices of risk 

management have become highly technological. Collier & Woods (2011) illustrate 

the importance of communication technologies for enabling practices across dif-

ferent countries; Arena et al. (2010) and Mikes (2009, 2011), as previously men-

tioned, show how different risk management experts draw upon technologies in 

order to construct practices; Winch (2010), focusing on project management of 

large investment programmes, argues that risk management devices have moved 

to •the heart of doing risk management•; and Jordan et al. (2013), drawing on 

Miller & O'Leary•s (2007) notion of •mediating instrumentsŽ, find that technolo-

gies enable distributed actors to resolve different interests and build confidence 

with the project and its progress over time. In combination, however, these studies 

do not look into the more active role and effects of inscription devices and how 

they may create controversies, that is, how they may produce their own overflows, 
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which may constrain the very practice they set out to enable. In this respect, the 

above studies are consistent with the early literature on accounting inscriptions 

which did not grant inscriptions an active role (Busco & Quattrone, forthcoming). 

 

The current literature also tends to be limited to the study of risk management 

within formal organisational boundaries and not crossing such boundaries to fol-

low the actual actors involved, i.e. the hybrid practices of risk management de-

scribed by Miller et al. (2008). If we examine practices of risk management related 

to public sector organisations such as those that manage capital investment pro-

grammes, trespassing boundaries becomes paramount. Such organisations are af-

fected by numerous actors such as ministries, politicians and consultancies, who 

may all in some way influence the organisations• way of practising risk manage-

ment. If we limit ourselves in advance, through the design of our studies, from 

crossing organisational boundaries, we risk missing out on important events, ac-

tions or actors. Consequently, we cannot fully agree with Mikes (2009, p. 19) that 

we have to look: •behind the scenes of risk management to its actual organization-

al settingŽ, because we also have to cross those boundaries and look into specific 

associations between the actors involved. Vinnari and Sk¾rb¾k (2014) even ad-

vise future research to study this in more detail because, as they demonstrate, risk 

management practices may possibly produce its own uncertainties. In addition, 

other scholars are calling for more research into risk management practices (e.g. 

Bhimani, 2009; Gephart et al., 2009; Miller et al., 2008; Van der Stede, 2011). 

 

6.4. Actor-network theory and risk management 

In analysing the processes of risk management, including the role and effects of 

inscription devices, this paper draws upon the concepts of framing, overflowing 

and purification as advanced by actor-network theory (Callon, 1998a; Callon et 



180 
 

al., 2009; Latour, 1993).21 As we understand these three concepts, they all emerge 

from the broader notion of translation, which can be defined as the process of: •ƒ 

displacement, drift, invention, mediation, the creation of a link that did not exist 

before and that to some degree modifies the original twoŽ (Latour, 1999b, p. 179). 

This implies a non-linear development and a dynamic process of •displacement 

and transformationŽ in which stabilised associations represent rare and always 

temporary achievements (Callon, 1986). In re-presenting the work on translation, 

the concept of framing refers to the organisation and guidance of associations in 

order to: •ƒestablish a boundary within which interactionsƒ take place more or 

less independently of their surrounding contextŽ (Callon, 1998a, p. 249). This pro-

cess depends on commitment by human actors, but also on material arrangements 

such as, precisely, inscription devices. 

 

The concept of framing makes little sense without that of overflowing, which re-

fers to all the possible things that can go wrong; all the potential associating work 

between actors not contained within the frame (Callon, 1998a, p. 252). In this re-

spect, all things can never be contained within one frame at all times, so overflow-

ing also directs attention to the fact that an all-embracing frame can never be 

achieved. To Callon, overflowing represents the norm and framing the exception 

that it requires substantial investments to both establish and maintain over longer 

periods of time (See Callon, 1998a). In relation to studying the processes of risk 

management, framing and overflowing thus direct attention to the transformative 

and often unexpected effects that humans and non-humans can assume in co-

producing risks. In relation to the role and effects of inscription devices more spe-

                                                 
21 Some years after Pentland•s (1993) seminal work of how audits produce comfort and purity, theoretical interest 

in purification has proliferated (See: Christensen & Sk¾rb¾k, 2010; Gendron et al., 2013; Young, 2014). 
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cifically, these concepts emphasise the dual notion of both enabling and constrain-

ing processes of producing risks. 

  

The concept of purification adds to those of framing and overflowing by referring 

to the active processes of turning ideas or things that were once controversial or 

devalued into acceptable and unchallenged constructions or •factsŽ (Latour, 

1993). The concept of overflowing, however, implies that •factsŽ are facts only to 

the extent that they can always be contested and refuted. This was expanded upon 

by Latour (1993), who rejected the modernist conception of the distinction be-

tween nature (the pure) and society and its dirty politics (the impure) and argued 

that even •hard factsŽ, pure facts, represented constructions. To illustrate this, 

Christensen & Sk¾rb¾k (2010, p. 524) used purification to explain how consul-

tancy companies with their •scientific equipmentŽ, albeit only provisionally, be-

came involved with translations to: •ƒ provide faith to accounting systems and to 

settle controversies with sceptical and resisting groups that threatened to destabi-

lize the innovationsŽ. This paper uses the concept of purification to shed light on 

the possible purifying role and effects of risk management inscription devices on 

the processes of translating potentially disputed uncertainties into well-defined, 

accepted and manageable risks, e.g. into fact-like risks. In other words, we suggest 

that inscription devices can be more active mediators in the processes of translat-

ing uncertainties into risks than has been recognised by earlier risk management 

literature. 

 

In an extension of the literature on purification, this paper also emphasises the ef-

fects of the processes of translating uncertainties into risks, that is the •productŽ 

and its consequences, or what we in the context of risk management term the pro-

duction of pure and impure risks. The concept of pure risks refers to those uncer-
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tainties that have been accepted as risks and included into the practice of risk 

management; and the concept of impure risks refers to those uncertainties that 

have been proposed as risks by some actors but due to disagreement have been re-

jected from the practice of risk management. It is important to emphasise that pure 

and impure risks are relational constructs, which means that the same risk can be 

constructed as pure for someone at one time and then later found impure for 

someone at another time, and vice versa. The distinction between pure and impure 

risks, however, refers to more than an analytical distinction. It is important to rec-

ognise that whether a risk has been included in the practice as pure or excluded 

from it as impure lead to different empirical effects. It is also important to recog-

nize that pure/impure risks must be distinguished from uncertainties as the former 

denotes those elements that have been taken into account and the latter those that 

have not and thus remain unknown at least for the majority of the people involved. 

 

In drawing on the concepts of purification, framing and overflowing, we anticipate 

to find that the expert-operated risk management inscription devices will guide the 

possible uncertainties considered as risks because these devices creating catego-

ries, steps and criteria which frame the practice. When applied, these inscription 

devices will fixate the •possible states of the world• and thus establish boundaries 

between what can be included into and excluded from the practice as manageable 

and agreed-upon risks. If project managers, for example, propose something on 

their own, define their own •state of the world•, e.g. their own risk, their proposal 

may not be included if not accepted by the expert devices. This does not mean, 

however, that the programme might not benefit from the effects of the proposed 

practice, or that actors other than devices are without importance, so we need to 

take the effects of the practice into account. Overall, we are guided by the follow-
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ing questions: how are uncertainties translated into manageable risks, and what are 

the role and effects of inscription devices? 

 

6.5. Method 

In accordance with actor-network theory methodology, we continue along the path 

of •telling interesting storiesŽ (Law, 2009), which means that we draw upon case 

studies, or rather one case study, as our method. In defining case studies, they can 

be understood as in-depth and detailed descriptions of real-life situations, which 

make up •goodŽ descriptions (Latour, 2005, p. 137). We have decided to use this 

method because it allows us to trace the hybrid processes of actual risk manage-

ment, including the role and effects of inscription devices. In the words of Latour 

(1996), it allows us to describe •the generative path of any narrationŽ, and thus to 

track the associating work of actors across formal organisational boundaries: •ƒ 

to catch up with their often wild innovationsŽ (Latour, 2005, p. 12). The authors 

have examined the Signalling Programme •in action• from late 2009 until 2012 

and gathered documents dating back to the late 90•es, when talks about risk man-

agement emerged within the Danish public sector. The period of late 2009 to 2012 

corresponds approx. to the two first phases of the Signalling Programme: the con-

ceptual project definition phase and the procurement phase. 

 

The paper relies on a collection of documents, observation studies and semi-

structured interviews as the main empirical sources to inform our study. In the 

course of the period under study, the first author collected several hundreds of 

pages of written documents pertaining to both the overall investment programme 

and the risk management practice. The material includes an examination of the 

content of the risk database, which contains all information of the agreed-upon and 

accepted risks. These documents have provided background information on the 
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programme, more detailed information on the construction of the risk management 

practice, and information about actual risks. This empirical source enabled us to 

reconstruct the actions and events that make up the programme and to get an un-

derstanding of the risks included in the practice, e.g. the pure risks of the practice. 

It should be noted that the first author also attended conference presentations, par-

ticipated in informal chats, and had several informal conversations and an exten-

sive email correspondence with several actors. 

 

In examining the translating of uncertainties into risks, however, documents alone 

do not illustrate what takes place during the translation process, and consequently 

the first author also made observation studies over the last three years. The obser-

vations allowed us to follow the actors •in action• (Latour, 2005, p. 128) while the 

participants were constructing the actual risks and to show the controversies that 

arose out of the process. The observation studies were carried out at operational 

risk meetings, cross-risk review meetings and risk workshops, which were where 

all formal risk identifications and assessments were made. The first author also 

planned to carry out observations of everyday work practices among the project 

managers; this was dropped, however, as it produced very few relevant observa-

tions, as project managers spend very little time on risk-related work duties com-

pared with other duties. The observation studies were organised as non-participant 

studies, which means that the first author stayed in the background and never in-

terfered with the on-going interaction. Instead, the first author took more than 300 

pages of extensive field notes, which were subsequently transcribed to make sure 

that as little as possible was forgotten. At the formal meetings and workshops, 

more than 50 different risk owners were observed assessing or reassessing approx. 

440 uncertainties as pure risks and approx. 120 uncertainties as impure risks. The 
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observation studies also provided insight into the construction of a large number 

of risk reducing actions. 

 

Our third and last data collection technique was to conduct 15 interviews with dif-

ferent actors involved in risk management, including risk consultants, a number of 

project managers, programme management and various stakeholders. The first au-

thor conducted these at different intervals in the course of the examined period. 

The interviews were semi-structured, meaning that we used an interview-guide to 

structure our initial questioning while still remaining open to whatever direction in 

which the interviewees wanted to bring the conversation. This allowed the inter-

viewees to provide their own accounts of whatever they found relevant and inter-

esting, without straying too far away from the subject of risk management. As the 

interviews were not limited to any predefined length, the interviewees further had 

time to communicate their own understandings of risk management and to follow 

their own ideas, express their own frustrations etc. for as long as they wanted. 

Each interview lasted from one to two hours and was recorded and transcribed. In 

addition, it was explained to each interviewee that they would receive the tran-

script afterwards to allow them to could validate the content. This allowed us to 

formulate follow-up questions, which we did on several occasions. It was also ex-

plained to each interviewee that if they were going to be quoted, their contribution 

would be anonymised to prevent them from being recognised. 

 

The three techniques allowed us to trace the mediating human and non-human ac-

tors that circulated the practice of risk management and to cross-validate our find-

ings (Latour, 2005, p. 129). The actors were neither preselected nor predefined 

when we began the examination, but were identified on the basis of our network-

tracing activity to include only those actors that did something, the mediators. This 
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includes both human actors, such as the project managers, and non-human actors 

(Callon, 1998a, p. 255), such as the risk database. This made it possible for us as 

observers to seek to remain faithful to the actor-network-theory methodological 

principles of: agnosticism, that we as analysts should remain impartial; generalised 

symmetry, that in case of conflicting viewpoints we explain them in the same 

terms, i.e. that we do not only repeat the interviewees• own interpretations, but 

choose interpretations that will hopefully convince the reader; and free associa-

tions, that the social world is not privileged over nature and the material world 

(Callon, 1986, pp. 200-201). In accordance with these principles, we sought to im-

pose neither our own interpretation nor our own •analytical gridŽ before listening 

to the actors: We have listened to the actors first and not privileged any view-

points, and then together with the other sources reconstructed actions and events 

as they unfolded. 

 

6.6. The translation of uncertainties into risks 

 

6.6.1. The Signalling Programme 

In the beginning of 2009, The Signalling Programme came into being as the Dan-

ish Parliament decided to fund a EUR 3.2-billion programme of renewing all Dan-

ish railway signalling before the year 2020/21 (Banedanmark, 2009a). This in-

cluded replacing all signalling equipment from basic train detection and point 

machines to overall traffic management systems. As the government-owned or-

ganisation managing railways infrastructure in general, Rail Net Denmark was 

given the responsibility of implementing this programme. The Danish railway 

network includes 2100 km of lines and 3200 km of tracks and serves about 560 

train sets and locomotives from four major operators on the conventional network. 

The green light was given because the Danish signalling system had aged to the 
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point where many of the existing signalling systems had exceeded their technical 

service lifetime. The existing signalling systems caused approx. 39,000 train de-

lays per year and accounted for about half of all delays. It was thus responsible for 

a considerable deterioration of the overall train traffic service level, which meant 

that it was imperative for the government to take action (Banedanmark, 2009a). 

 

The Signalling Programme employs about 120 persons of whom about one-third 

are full time employees and two-thirds are external consultants, but the manpower 

turnover varies as the programme progresses over time (Banedanmark, 2008a). 

The Programme has been set up as its own division within Rail Net Denmark and 

is divided into five major subprojects: F-banen, S-banen, Operational Rules, Civil 

Works and Related Projects (see Appendix 2). The conventional / regional net-

work (F-banen) and the mass transit system (S-banen) projects are the objects of 

the implementation of the signalling equipment and are the two largest subpro-

jects. The Operational Rules subproject handles the development of new safety 

and regulation documents needed for getting approvals for changing the signalling 

system; the Civil Works subproject manages the construction of the required infra-

structure, including two new traffic control centres; and Related Projects manages 

all other subprojects, of which the On-board subproject and the GSM subproject 

are the largest. The On-board subproject manages the replacement of all on-board 

equipment for mainline trains and thus supports the F-bane subproject, and the 

GSM subproject manages the implementation of a new radio and data communica-

tion technology. The Signalling Programme has further been divided into five pro-

ject phases: conceptual, procurement, design, testing and roll-out (see Appendix 3 

for an overview of the timetable of the programme, however excluding the con-

ceptual phase as the timetable was produced at the end of this phase). 

 



188 
 

One of the government•s requirements for approving the programme was the im-

plementation of risk management with its ideals of enterprise-wide control, value 

production and good governance (Transportministeriet, 2006, 2008). On several 

occasions, Rail Net Denmark had been criticised for its recurring management ac-

counting problems (Rigsrevisionen [National Audit Office of Denmark], 2002, 

2004, 2005) 22, and worldwide large capital investment programmes were known 

to incur huge cost overruns. The Danish Ministry of Finance wanted to avoid this 

from happening and therefore enforced •best-practiceŽ risk management inspired 

by private sector developments (Finansministeriet, 2010). The Signalling Pro-

gramme became the first programme in Denmark to attempt implementation sub-

jected to this legislation (Booz Allen Hamilton, 2006a). The Signalling Pro-

gramme, the Danish Ministry of Transport and the Ministry of Finance, however, 

knew little of how to approach the implementation. The Signalling Programme, af-

ter due processes, therefore contracted Ramboll A/S (Denmark), Emch+Berger 

Group AG (Switzerland) and R+R Burger und Partner AG (Switzerland), whom 

had formed a consultancy conglomerate (Banedanmark, 2008a). This conglomer-

ate recommended implementing the worldwide best-practice project management 

framework PMBOK•s section on risk management (PMI, 2004). The following 

section describes how this framework framed the construction of the practice. 

 

6.6.2. The Signalling Programme•s risk management frame 

The Signalling Programme•s risk management practice has been designed around 

several PMBOK-inspired documents which frame the purpose of the practice, the 

roles of the actors, and when, where and how risk management should be conduct-

ed. To begin, the overall objectives are stated as follows: •...to increase the proba-
                                                 
22 See also Justesen & Sk¾rb¾k, 2010, who demonstrate how accounting problems went beyond Rail Net Denmark 

to many of the public agencies / state owned enterprise under the auspice of the Danish Ministry of Transport, who 

further themselves were under strong critique from the National Audit Office of Denmark. 
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bility and impact of positive events, and decrease the probability and impact of 

events adverse to the projectŽ (Banedanmark, 2007, p. 1). To be able to achieve 

this, the risk consultants (about five persons) have been appointed as the managers 

or the risk experts of the practice. The consultants are responsible for the success-

ful outcome of the practice, which primarily includes producing risk agendas, or-

ganizing risk meetings and producing risk status reports. The consultants further 

participate in all risk meetings, operate the risk database, instruct all newcomers 

and correct experienced actors to make sure that all uncertainties are turned into 

manageable risks the exact same way. 

 

The formal documents also include the programme•s project managers as the risk 

owners, meaning that they are responsible for participating in all risk meetings and 

for identifying, assessing and reducing all risks (Banedanmark, 2007, p. 19). The 

project managers are the largest group of actors and number more than 50 persons, 

although this number changes through the programme•s lifecycle, depending on 

the subproject. The documents also identify programme management, which is the 

programme director, the programme manager and the head of secretariat, as risk 

owners when identified risks concern overall programme level risks. In this re-

spect, the programme management also have to approve any prepared risk status 

reports, and thus, together with the (senior) risk consultants, have been framed as 

the strategic centre of the practice. Last but not least, the documents also include a 

definition of various stakeholders as risk specialists of the practice, such as finan-

cial controllers, safety managers, suppliers and train operating companies etc. 

They are often invited by the risk consultants to participate in meetings (especially 

workshops) to provide input on relevant risks. 
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In the organisation of the practice, the processes of risk management have been 

framed around the following four major steps: risk identification, risk assessment 

(qualitative and quantitative), risk response planning, and risk monitoring and con-

trol. The risk identification step involves •...determining which risks might affect 

the project and documenting their characteristicsŽ (Banedanmark, 2007, p. 1). The 

risk assessment step involves •ƒprioritizing risks for subsequent further analysis 

or action by assessing and combining their probability of occurrence and impactƒ 

[and]ƒ numerically analysing the effect on overall objectives of identified risksŽ 

(Banedanmark, 2007, p. 1). The risk response planning step involves 

•...developing options and actions to enhance opportunities, and to reduce threats 

to project objectivesŽ (Banedanmark, 2007, p. 1); and the fourth and last step, the 

risk monitoring and control step, involves •...tracking identified risks, monitoring 

residual risks, identifying new risks, executing risk response plans, and evaluating 

their effectiveness throughout the project life cycleŽ (Banedanmark, 2007, p. 2). 

These processes are described by the formal documents as iterative and should be 

conducted throughout the lifecycle of the programme. 

 

In order to assist the risk consultants• management of the practice and its process-

es, the consultants have developed a risk database with a risk database manage-

ment tool (in the following just called the database). The database has been devel-

oped to serve the main purpose of registering and organising all identified and 

assessed risks. In addition, the consultants can use the database to provide over-

views of risks owned by specific actors or across specific subprojects and thus 

produce status reports, calculate risk values, and keep track of risk owners and 

their risk-reducing actions. In allowing for this, the database has been designed 

around a •meta-language risk description methodŽ, which requires that the in-

volved actors describe risks as follows: •As a result of <definite cause>, <uncer-
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tain event/risk> may occur, which would lead to <effect on our objectives>Ž 

(Banedanmark, 2007, p. 6). The database has also been designed around a •traffic 

light assessment matrixŽ, which is a 5x5 risk rating matrix that allows for the as-

sessment, visualisation and grading of risks into low (green), moderate (yellow) 

and high (red) boxes (see Appendix 4). The risk owners are required to assess 

identified risks using this matrix related to five cost, time and/or punctuality im-

pact categories x five probability interval categories (see Appendix 5). The con-

sultants require that the risk owners, using their best judgment, follow these pre-

scriptions if risks are to be added into the database and thus included into the 

practice (Banedanmark, 2007, p. 4ff). 

 

The database has been designed to encompass the entire framework of the prac-

tice, including the processes of risk management. •Figure 6.1• shows the main risk 

window of the database, which all participants can observe at all risk meetings. In 

the upper left part of the screenshot, the database requires that the involved actors 

identify new risks according to the •meta-language risk description methodŽ. If we 

look to the left, centre and upper-right of the screenshot, we can see where the ac-

tors have to fill in their assessment of the risks using the categories and logics of 

the •traffic light assessment matrixŽ, including documenting and categorising the 

risks they propose as well as describing and selecting risk owners. In the bottom 

left-hand part of the screen, the actors fill in information on risk response plan-

ning; and lastly, the •menu optionsŽ to the right illustrate the options that the risk 

consultants have for risk monitoring and control. Overall, the database thus be-

comes the centre of calculation. 
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The risk management practice consists of three types of meetings: operational risk 

meetings, cross-review risk meetings and risk workshops. The first, operational 

risk meetings, are held approx. six times a year per subproject between one or 

more risk consultants and one or more project managers from the subproject in 

question. These meetings focus on the identification and assessment of risks relat-

ed to individual subprojects that affect the objectives of the programme. The sec-

ond type of meeting, cross-review risk meetings, are held approx. four times a 

year between one or more risk consultants, the head project managers across dif-

ferent subprojects, and members of programme management. These meetings fo-

cus on the major risks across subprojects before the production of status reports 

Figure 6.1: Risk management database screenshot, main risk window

Step 1: Risk Identification 

Step 2: Risk Assessment 

Step 3: Risk Response Planning 

Step 4: Risk Monitoring 
and Control 
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showing the highest ranking risks threatening the objectives of the programme. 

The third and last type of meeting, risk workshops, are held whenever major 

events have taken place for which the involved actors want to assess the new risk 

situation. The participants are one or more risk consultants, and, depending on the 

situation, project managers, stakeholders and/or programme management. All 

types of meeting are framed by the invitations produced by the risk consultants. 

These invitations indicate: the invited (and thus uninvited) actors, the time, dura-

tion and location of the meeting and, often, the required minimum amount of risks 

to be taken into account. 

 

This section has shown how the practice of risk management has been framed and 

how the database has been designed as the prime risk management device to facili-

tate the process of translating uncertainties into risks. The risk consultants 

equipped with the database have furthermore designated themselves as the experts 

of the practice, and because they organise and participate in the risk meetings they 

are able to ensure that the other participants follow the requirements of the con-

structed and framed practice. The scene has thus been set for an examination of 

the processes of translating uncertainty into what we term the pure and impure 

risks of the practice, including the role and effects of such devices as the risk data-

base. 

 

6.6.3. The production of pure risks 

The process of producing risks takes place in the above-mentioned risk meetings 

and begins with the re-identification and re-description of the risks on the agenda 

followed by the participants• proposals of new risks. In this identification process, 

the participants always attempt to adhere to the •meta-language risk description 

methodŽ. The observation studies show that out of the more than 560 translations 
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observed, the approx. 440 included risks have been identified by participants ad-

hering to this method. The following exchange is representative of the approx. 440 

conversations that ended with the risk being included and illustrates the process of 

identifying new risks as it takes place across risk meeting types. The exchange 

took place at an operational risk meeting for the Operational Rules subproject. 

Prior to the meeting, the risk consultant participating had invited the head project 

manager and one of his experienced railway operations and management consult-

ants. The following exchange takes place towards the end of the meeting after the 

three participants have reassessed the risks on the agenda: 

 

••I have a new risk I would like to includeŽ, the subproject•s con-

sultant said. •Interesting, please go aheadŽ, the risk consultant re-

sponded. The subproject•s consultant began to explain that the 

train operating companies (TOCs) were responsible for making the 

operational guidelines for their train drivers. He continued and 

said that they should add the risk that these companies would not 

have the guidelines completed at the time of the deployment of the 

signalling system. He explained that this meant that the train driv-

ers would not be able to interpret the signalling system information 

and hence not be able to operate the trains, which would cause all 

train traffic in Denmark to break down. •So this is just stakeholder 

managementŽ, the risk consultant stated and recorded what the 

subproject•s consultant had said into the risk database•s •risk de-

scription• field. •Ah yes, you can say thatŽ, the head project man-

ager interjected, smiling. •But the situation is much more complex 

than just •stakeholder management•Ž, he added. He explained that 

the problem was that the TOCs were not willing to do anything 
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about it and also that the Signalling Programme, not to mention 

the subproject itself, had no authority to force them to do so. He 

continued and explained that only the Danish National Safety Au-

thority (NSA) could force the TOCs to do something about it … and 

they had done nothing about it so farƒ The risk consultant, who 

had been entering something into the risk database•s •risk cause• 

field, now asked the other two if they could agree to this. On the 

projector screen the following could be seen: •TOCs are responsi-

ble for issuing and getting approval of the operational rules for 

their staffŽ. The head project manager and the subproject•s con-

sultant both replied that they agreed with this. The subproject•s 

consultant interjected, however, that he would like the risk consult-

ant to add a •howeverŽ to the sentence as he did not feel the de-

scription captured the complexity of the discussion. The risk con-

sultant asked him what he meant by that. The subproject•s 

consultant told him to write the following: •TOCs are responsible 

for issuing and getting approval of the operational rules for their 

staff; however, these rules must be ready before early deployment 

schemeŽ. The risk consultant wrote the new sentence down. He al-

so wrote the effects of the risk into the •risk effect• field of the data-

base: •Delays and increased costsŽ. The others did not comment 

on thatŽ. (O3, 4-8) 

 

The above exchange illustrates how the participants follow the •meta-language 

risk description methodŽ when identifying risks: the participants always begin 

with something uncertain, something still open to definition, but through the pro-

cess they end up describing something well-defined and manageable. In the ex-
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change, the actors began their discussion with what the uncertainty was about 

(TOCs not preparing guidelines on time), how to understand the cause of this 

(TOCs not willing to do this) and the effects of this (TOCs causing all train traffic 

to break down). In the process of writing down the definition, however, the risk 

consultant only wrote those aspects down that fitted the method. He did not cap-

ture all the discussions, the intrinsic complexities, the disagreements, just what fit-

ted the cause, risk title and effect fields of the database, which was three sentenc-

es. In this example, the discussion about whether this •justŽ related to stakeholder 

management was left out, and the potential traffic breakdown effect was reduced 

to mere •delays and increased costsŽ. 

 

The observation studies show that assessing the probabilities and impacts of risks 

are also considered by the participants before uncertainties are included as risks 

and recorded in the database; the above-mentioned approx. 440 included risks all 

contain assessments. In this process, the participants all exhibit their best judg-

ments when conducting risk assessment and adhere to the •traffic light risk as-

sessment matrixŽ and its assessment categories. The participants all attempt to as-

sess the proposed risks against the five impact assessment categories of time and 

cost impact and the five probability assessment categories of percentage intervals. 

If disagreements emerge, the consultants, like before, settle such disagreements by 

referring to the database and shaping them according to the requirements of the 

practice. The following exchange shows what happened right after the participants 

from before •completedŽ their identification: 

 

ƒ •So let us move to the risk assessmentŽ, the risk consultant said 

and moved the mouse cursor down to the risk assessment catego-

ries and selected the categories: •cost f-banen•, •time f-banen•, 
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•cost s-banen• and •time s-banen•. The others did not comment, but 

looked to the end of the wall with the projector screen. •So how 

can we assess the riskŽ, the risk consultant asked. The subproject•s 

consultant answered by saying that for •time s-banen• and •cost s-

banen• the •probability• should be set to •highly likely• (20 to 65 

per cent). If the TOCs had not finalised the guidelines before the 

following year, he explained, this would delay the deployment of 

the signalling system on s-banen. He explained that the deployment 

on s-banen was scheduled to begin at the start of next year. He also 

noted that this would not only cause delays but also additional 

costs as the programme could end up being put on standby until the 

TOCs completed their guidelines. The risk consultant selected the 

•highly likely•-box from the •probability• risk categories related to 

•time s-banen• and •cost s-banen•. The subproject•s consultant 

continued: •For f-banen, we will have another year before early 

deployment scheme, so I think we should select the •probability• to 

be •likely• (5 to 20 per cent) for •time f-banen• and •cost f-banen•Ž. 

•And are you sure about thatŽ, the risk consultant asked with scep-

ticism in his voice. •Yes, this is one of our major risksŽ, the risk 

consultant replied. The risk consultant checked the •likely•-box 

from the •probability• categories related to •time f-banen• and 

•cost f-banen•ƒ Okay, so what can we say about the •consequence• 

of the riskŽ, the risk consultant asked. •Is it •high• for both s-banen 

(time and cost) and f-banen (time or cost) or what do you think?Ž 

he askedƒ The subproject•s risk consultant and the head project 

manager began to discuss this. The subproject•s consultant said 

that he thought the •consequence• for •time s-banen• and •cost s-
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