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Summary 


Accidents and threats have always been present in society, but the increasing 
 complexity and interconnectedness within society, including the public sector, 
 contribute to the emergence of new types of risk and more complex 
 causalities. The ability to understand the emergence of risk, and to manage 
 and control risk is a prerequisite for individuals, organizations, and society to 
 survive and operate safely. Over the past years the role of the state, as a 
 regulator and risk manager, has increased. The management and control of 
 risk within the state takes place at many system levels, ranging from policy 
 level to street level bureaucrats by means of laws, rules, and instructions. 


Each level can influence the others in an integrated and tightly coupled 
 control system. These levels constitute subsystems within the state and offer 
 different organizational interfaces or points of contacts between the 
 organizational subsystem and its members. Managing risk and preventing 
 accidents in the public sector therefore depend on activities and interfaces 
 among actors at different system levels.  


This thesis draws attention to multilevel risk management processes in two 
 public sectors: public healthcare and municipalities (local government). The 
 risk management processes covered are those ensuring patient safety in the 
 specialized healthcare sector and municipal emergency management in the 
 municipal sector. The thesis explores and analyzes how the society establishes 
 regimes to regulate and manage risk within the public sector, by applying the 
 socio-technical system perspective as a framework. This approach allows the 
 shifting of levels of analysis within the socio-technical system involved in 
 public risk management and gives rise to issues like regulatory regimes; tools 
 and strategies applied in controlling and managing risk; understanding the 
 emergence of and adaptation to, risks; information flow and learning 
 processes among system levels; and characteristics of organizational 
 interfaces among different agencies and institutions of national, regional, and 
 local character of importance for public risk management processes.  


The main focus of the thesis is the organizational interfaces involved in risk 
 management processes in the public sector. The overall research problem is: 


How can organizational interfaces across system levels explain risk 
management processes in the public sector? Several theoretical contributions 
in risk, regulation, and organizational studies are applied to explore and 
interpret these organizational interfaces. A qualitative research strategy was 
chosen to provide insight into organizational matters, risk management 
processes, and discourses within different risk regulation regimes. A multiple 
embedded case study was conducted and the cases were selected according to 



(8)a most dissimilar approach, in order to emphasize the contrasts among them. 


The cases covering specialized healthcare and municipal emergency 
 management were chosen due to their variance in risk profiles, complexity, 
 and size involving different risk regulation regimes.  


In four research articles, the thesis documents that organizational interfaces 
 across system levels can explain risk management processes in the public 
 sector. Two articles describe organizational interfaces across the entire socio-
 technical system; how risk amplification and attenuation and learning function 
 in the interfaces; and how regulatory enforcement influences risk management 
 processes. Two articles investigate how the organizational interface between 
 regulators and regulatees affects public risk management; how different 
 enforcement strategies promote or counteract learning processes; and how a 
 system or an individual focus in enforcement activities makes different 
 contributions to risk management processes. 


Results in Article I documented that different system levels in Norwegian 
 healthcare depend on each other in the process of error prevention. The 
 contextual descriptions of the entire healthcare risk management system 
 revealed that learning from errors is sporadic, individual and occurs separately 
 within the single system levels, with limited information and knowledge 
 exchange among system levels. The healthcare system’s ability to prevent and 
 learn from errors was negatively affected by reforms initiated at the 
 governmental level. Structural reforms concerning hospital financing and 
 institutional management altered important framework conditions at all 
 system levels. The reforms resulted in a compound pressure between 
 efficiency and safety at hospital, management, staff, and work operation 
 levels. The effects were time pressure, stress, increased workload, and 
 understaffing, all of which had a negative impact on the learning conditions 
 within and across system levels. Results also show that the regulator-regulatee 
 interface has limited impact on the ability to learn from errors in the 
 healthcare system.  


Article II documented how risk regulation strategies in municipal emergency 
management contributed to information exchange and learning within the 
regulated municipalities. Results demonstrated that activities categorized as 
compliance enforcement strategies contributed to second-order learning 
processes and defined regulation as a learning process. Activities within 
deterrence enforcement strategies were categorized as short-term adjustments 
and not defined as a learning process. Learning barriers such as time pressure, 
competing demands, and financial circumstances were identified in the 
regulator-regulatee interface, complicating the improvement of risk 
management processes.  
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Article III demonstrated that the regulatory activities within specialized 
 healthcare that were rooted in a system perspective promote openness and 
 dialogue affecting patient safety more positively than activities that were 
 rooted in an individual perspective. The individual perspective contributes to 
 underreporting, fear of sanctions, hampering openness, discussion, and 
 information exchange. From a risk management perspective, the approaches 
 within the regulator-regulatee interface need improvement if they are to move 
 systematic regulatory activities towards a system perspective, and to 
 emphasize incidental and advisory activities more strongly. 


Article IV revealed differences in the degree of heterogeneous versus 
 homogenous risk perception across system levels between specialized 
 healthcare and municipal emergency management. Findings showed that risk 
 perception differs among employees and officials within various system levels 
 of the two risk regulation regimes. Risks are amplified and attenuated 
 throughout the socio-technical system through risk management processes 
 depending on interaction among humans, organizations, and regulators; 


external pressure from public and organized interests; technological changes, 
 and financial circumstances causing compound pressure between safety and 
 efficiency. The social amplification and attenuation of risks were more 
 prominent in the specialized healthcare regime, counteracting a common 
 conceptualization of risk throughout the regime.  


To conclude, the study of two most dissimilar cases has demonstrated that 
 contrasts between structures (e.g. legal framework, institutional design, 
 framework conditions, roles, and responsibilities) and processes (e.g. 


interaction among subsystems, regulatory practice, information flow, 
 conflicting objectives) provided new insight into how organizational 
 interfaces add explanatory power to the success or failure of risk management 
 processes, with potential relevance beyond municipal emergency management 
 and specialized healthcare. Socio-technical systems involving a 
 comprehensive legal framework, defined roles and responsibilities; complex 
 institutional design; and tightly coupled interaction processes among diverse 
 occupational groups create multiple subsystems and organizational interfaces 
 in which risk management processes are highly dependent on common 
 conceptualization of risk, sufficient communication mechanisms, and 
 continuous information flow across the organizational interfaces to succeed. 


Socio-technical systems involving less structural complexity; fewer legally 
predefined roles and responsibilities; and more loosely coupled interaction 
processes create fewer interfaces between subsystems and their members, 
implying better conditions for communication processes, information flow, 
and oversight. This leaves the organizational interfaces less prone to 
contribute to complicate the risk management processes. This thesis found 



(10)that a multilevel understanding of organizational interfaces requires an 
integration of a broad theoretical perspective in order to interpret their 
implications at different system levels, ranging from the governmental level in 
the blunt end to street level bureaucrats in the sharp end. Thus, the research 
results create a foundation for further theoretical and empirical development, 
and suggest focal areas in order to develop an understanding of public risk 
management as a multilevel process.  
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1 Introduction 


This thesis is about risk management in the public sector. To set the agenda, a 
 brief introduction to the historical development of risk research is provided 
 along with the parallel development of risk regulation research. 


Characteristics of the public sector and risk management processes therein, 
 form the background of the research purpose and problem of the thesis.  


1.1 Background 


Risk has always been an inherent feature of human existence, and the field of 
 risk research started when people started reflecting on the possibility of their 
 own death and contemplating actions to avoid dangerous situations (Aven, 
 2003; OECD, 2003a,b; Renn, 1998; Rosa, 1998). However, the systematic 
 scientific attempts to study risks in society, is more recent (Renn, 1998; Hale 


& Hovden, 1998). Risk research has been influenced by a range of theoretical 
 perspectives and methodological approaches (Tayler-Gooby & Zinn, 2006). 


Multiple academic disciplines such as technology, economy, psychology, 
 sociology, and anthropology have contributed to the evolution of risk research 
 and provided new knowledge on improving the management of risk. Yet, no 
 common definition of risk exists, neither in the sciences nor in the public. 


Nevertheless, Renn (1992; 1998) argues that all risk concepts have one aspect 
 in common: the distinction between reality and possibility. If the future were 
 either predetermined or independent of present human activities, the concept 
 of risk would make no sense (Renn, 1992; 1998).  


Early models of risk management were linear and static. Hazards were 
 depicted as escaping energy or substances that could be managed by the 
 design of barriers. However, the models turned out to be insufficient due to 
 the dynamic nature of risk management, which still remains a major challenge 
 for risk research. Systems are dynamic and include several feedback and 
 adaptation loops, as revealed when risk research started incorporating human 
 and organizational aspects (Hale, 2006; Hale & Hovden, 1998). Risk issues 
 are now understood as complex social issues, in which a variety of 
 stakeholders have divergent – though equally legitimate – points of view. 


How these diverse views are considered and integrated into policy making, 
how risk and decisions are communicated, and how the media and society at 
large receive and apply information have been integrated into risk 
management (OECD, 2003b). Today many risk researchers direct focus to 
contextual aspects and changes imposed on the actors at different societal 
levels and even beyond national borders in a globalized world. During the 
past ten years, the concept of risk governance has emerged, referring to the 
actions, processes, laws, traditions, and institutions by which decisions about 



(14)risk are prepared, taken, and implemented. The adoption of the governance 
 concept in risk research is a response to complexity and changes. It meets the 
 need for a more systemic integrative understanding of technological and 
 social aspects of risk, risk perception, and regulation regimes, and it tries to 
 cope with the interplay among economic, political, scientific and civil society 
 actors involved in governance processes (Renn, 2005; 2007; Renn & Klinke, 
 2004). 


In parallel with the development of risk research, the field of risk regulation 
 and the nature of the philosophy of regulation have changed as an aspect of 
 New Public Management reforms (Hale, 2006; Loefstedt, 2004; Gunningham, 
 1999; Reason, 1997; Hovden, 1998). The last thirty years have preached self-
 regulation (e.g. Baldwin & Cave, 1999; Ayres & Braithwaite, 1992), 
 reduction of government intervention, and directed the responsibility to the 
 risk creator in order to establish sufficient risk management systems to be 
 inspected according to a goal-based regulation, replacing the prior detailed 
 rule-based regulation (Hood & Jones, 1996; Kirwan et al., 2002; Hale, 2006). 


However, not everyone has been a proponent of self-regulation regimes, such 
 as small and middle-sized enterprises in industrial sector and small 
 municipalities in the public sector (Lindøe & Hansen, 2000). They have 
 pleaded for clear rules as a way to lighten the burden of risk management. The 
 shift from rule- to goal-based regulation also constitutes a challenge to 
 regulators and inspectors. They need tools and strategies that enable them to 
 assess whether or not companies and sectors or interacting actors in complex 
 systems can be trusted to be self-regulating (Hale, 2006; Reason, 1997; 


Svedung & Rasmussen, 1998). Along with a shift in regulation philosophy, 
 aspects such as out-sourcing, cost-cutting, the break up of monopoly 
 companies have challenged the ability of anyone to grasp the big picture 
 (Hale, 2006). 


1.2   New Public Management (NPM) 


Worldwide, the public sector has undergone tremendous changes over the past 
 twenty years. New Public Management (NPM) forms the backdrop of these 
 change processes (Osborne & McLaughlin, 2002; Power, 1999; Hood, 1991). 


NPM was based upon a sharp critique of bureaucracy as the organizing 
principle within the public sector (Osborne & McLaughlin, 2002), and on the 
concern with the ability of the public sector to provide the economical, 
efficient, and effective provision of public services (Huges, 2003). NPM 
comprises a variety of overlapping elements and a cluster of ideas borrowed 
from the conceptual framework of private sector administrative practice 
(Power, 1999). Even though there has been some discussion over the precise 
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nature of NPM (Dunleavy & Hood, 1994; Flynn, 2002), the main aspects of 
 NPM involve (Hood, 1991; Osborne & McLaughlin 2002): 


•  A focus on hands-on and entrepreneurial management, as opposed to 
 the traditional bureaucratic focus of the public administrator 


•  Explicit standards and measures of performance 


•  An emphasis on output controls 


•  The importance of the disaggregation and decentralization of public 
 services  


•  Greater competition in the public sector 


•  A stress on private styles of management and their superiority  


•  The provision of discipline and cost cutting in resource allocation. 


An important theme within NPM has been a macro level change to the form 
 and functioning of public agencies. There have been shifts in organizational 
 form; deregulation; privatisation; and downsizing. NPM has also caused 
 changes in how the public bureaucracy is controlled, implying the creation of 
 new regulatory and audit based organizations, with the intention of shaping 
 the behavior of public sector professionals to ensure a uniform and high level 
 of service quality (Ferlie, 2007; McLaughlin et al., 2002; Hood et al., 1999b).  


1.3  The compatibility between NPM and risk management 
 The literature on complex organizations and accidents mainly consists of two 
 schools of thought. One has an optimistic view of safety and is called High 
 Reliability Theory (e.g. La Porte & Consolini, 1991, Weick et al., 1999; 


Roberts et al., 2005). It argues that safe operations are possible even in 
 extremely hazardous technologies and organizations characterized by 
 complexity, system dependencies, and tightly coupled interactions. The 
 second school is the more pessimistic Normal Accident Theory (e.g. Perrow, 
 1984; Clarke, 1999), which argues that serious accidents in complex high 
 technology systems are inevitable (Sagan, 1993). Hood and Jackson (1992) 
 have related aspects of NPM to the Normal Accident Theory and worry that 


“NPM could be a disaster waiting to happen” (Hood & Jackson, 1992: 122). 


They argue that NPM increases the government’s capacity to produce 
accidents for several reasons: growing urban density and population causes 
difficulties in effectively regulating hazardous processes; new technology of 
administration contributes to build interactive complexity and tight coupling 
into the public sector; the potential for misinformation within government has 
increased as a consequence of NPM due to its lack of a system view of the 
organization. Reasons for this increase in the government’s capacity to 
produce accidents come from contextual changes and technological 
development. However, it has been demonstrated that NPM adds to these 



(16)factors some of the organizational ingredients for the production of accidents 
 (Hood & Jackson, 1992). NPM’s features of privatization, deregulation, and 
 cost cutting seem particularly influential in counteracting safety and 
 robustness, and cause a need to cope with the pressures to be faster, better and 
 cheaper, potentially implying a compound pressure between efficiency and 
 safety (Hood, 1991; Hood & Jackson, 1992; Reason, 1997; Rasmussen, 1997; 


Woods & Cook, 2004; Woods, 2006; Flin, 2006). In order for public sector 
 organizations to maintain the capacity of robustness, detect risk signals, and 
 learn from undesired events there is a need for a relatively high degree of 
 slack (Hood, 1991; Marcus & Nichols, 1999; Cook & Rasmussen, 2005; 


Pettersen & Aase, 2007); a control framework focusing on input or process 
 rather than on output; a personnel management structure that promotes 
 cohesion without punishing unorthodox ideas; a task division structure that is 
 organized for systemic thinking rather than on narrow compartmentalization; 


a responsibility structure that allow mistakes; and relatively loose couplings 
 and emphasis on information as a collective asset within the organization 
 (Hood, 1991; Allsop & Mulcahy, 1996; Walshe, 2003; Leape, 2005; Morath 


& Turnbull, 2005). In sum, the underlying values of NPM that put economy 
 and production at center stage, may limit the capacity for public organizations 
 to manage disruptions and variability, and thus operating safely (Hood, 1991; 


Woods, 2006; Flin; 2006)   


1.4  Risk management in the public sector 


Accidents and threats have always been present in society, but the increasing 
 complexity and interconnectedness within society, including the public sector, 
 contribute to the development of new types of risk and more complex 
 causalities (e.g. Beck, 1997; West, 2000; OECD, 2003a, b; Aven et al., 2004; 


Wiig & Aase, 2007). The ability to understand the emergence of risk, and to 
manage and control risk is a prerequisite for individuals, organizations, and 
society to survive and operate safely (Aven et al., 2004, Institute of Medicine 
2000; 2001). Over the past years the role of the state, as a regulator and risk 
manager, has increased (Majone, 1994; Hood et al., 1999a; 2001). There has 
been a major growth in academic discussions on the phenomenon of risk and 
regulation. Regulation of risk is not an attempt to eliminate risk; it is an 
attempt to manage risk (Hutter, 2001a). In this thesis risk management is 
defined in a broad sense as a process involving a range of activities for coping 
with risk, including how risk is identified and assessed, and how social 
interventions to deal with risk are monitored and evaluated (Hood & Jones, 
1996). The management and control of risk within the state takes place at 
many system levels, ranging from policy level to street level bureaucrats by 
means of laws, rules, and instructions. Each system level can influence the 
others in an integrated and tightly coupled control system (Hovden & 
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Larsson, 1987; Rasmussen, 1997; Leveson; 2004). These system levels 
 constitute subsystems within the state that offer different organizational 
 interfaces or points of contacts between the organizational subsystem and its 
 members (Büssing et al., 2000). Managing risk and preventing accidents 
 within the public sector therefore depend on activities and interfaces among 
 actors at different system levels (Hovden & Larsson, 1987; Rasmussen, 1997; 


Büssing et al., 2000; Leveson; 2004).  


Most of the previous research on managing risk or breakdown in risk 
 management has explored industrial settings and private business such as the 
 Challenger Launch Decision (Vaughan, 1996), and the Exxon Valdez oil spill 
 (Clarke, 1999). However, research covering the analogue processes of risk 
 management and regulation within the public sector have been left rather 
 unexplored (Hood et al., 1999b). This thesis draws attention to multilevel risk 
 management processes in two public sectors: public healthcare and 
 municipalities (local government sector). The risk management processes 
 covered are those ensuring patient safety in the specialized healthcare sector 
 and municipal emergency management in the municipal sector.  


The thesis includes a multilevel exploration and analysis of how society 
establishes regimes to regulate and manage risk in the public sector (Hood et 
al., 1999b), by applying the socio-technical system perspective as a 
framework (Rasmussen, 1997; 2000). This approach includes the possibility 
of shifting levels of analysis within the socio-technical system involved in 
public risk management and gives rise to issues like regulatory regimes; tools 
and strategies applied in controlling and managing risk; understanding the 
emergence of and adaptation to, risks; information flow and learning 
processes among system levels of the socio-technical system; and 
characteristics of organizational interfaces among agencies and of national, 
regional, and local institutions that are important for public risk management 
processes (Baldwin & Cave, 1997; Rasmussen, 1997; 2000). 
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This thesis focuses on organizational interfaces in risk management processes 
 in the public sector. The overall purpose of the study is to add to the 
 knowledge of risk management processes in the public sector. More 
 specifically, the following objectives have directed the research: 


I.  To improve knowledge of vital organizational interfaces in the 
 socio-technical system involved in public risk management 
 processes. 


II.  To improve knowledge about regulatory enforcement in public 
 risk management processes. 


III.  To explore risk perception in different public risk regulation 
 regimes.  


IV.  To explore information flow and learning processes among 
 different system levels in public risk management processes. 


1.6  The research problem  


The overall research problem of the thesis is: 


How can organizational interfaces across system levels explain risk 
 management processes in the public sector? 


The formulation of the research problem comes as a consequence of the 
 perspective on risk management as a process involving a range of activities 
 involving actors within different system levels of the public sector (Hood & 


Jones, 1996). There is a need to enhance the knowledge of the socio-technical 
 system involved in risk management, in particular to understand the 
 organizational interfaces among the system levels and their contribution to 
 risk management processes in the public sector (Büssing et al., 2000; 


Rasmussen, 1997; Leveson et al., 2005). 


I refer to the organizational interface concept as a point of contact among 
organizational subsystems and their members (Büssing et al., 2000) The use 
of the organizational interface concept among system levels is two-
dimensional, referring both to a structural aspect in forms of the decomposed 
levels of the socio-technical system, and a process aspect in forms of the 
interaction across these levels (Rasmussen, 1997). The structural aspect is 
related to institutional design, administrative structures, and the legal 
framework defining responsibilities, and roles for different institutions at 
different hierarchical levels of the public sector. The process aspect is related 
to the interaction among the system levels in the public sector due to feedback 
mechanisms, formal and informal processes, communication, and activities 
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stated in the legal framework, or conflicts caused by diverging purposes, 
 roles, tasks, and expectations among system levels. 


1.7 Thesis limitations 


In directing and narrowing the research process, the thesis makes the 
 following limitations:  


•  There is a vast literature on the socio-technical system perspective 
 (e.g. Geels, 2004; 2005; van Eijnatten, 1993; Ketchum & Trist, 1992), 
 however this thesis is limited to the application of the socio-technical 
 system perspective to risk management processes, as it is approached 
 by Rasmussen (1997; 2000), Rasmussen & Svedung (2000), Svedung 


& Rasmussen, (2002), and further developed by Leveson, (2004) and 
 Leveson et al., (2005; 2006). 


•  The exploration of public risk management processes could have 
 emphasized topics such as power, trust, and regulatory standards 
 setting. It could also have applied alternative theoretical perspectives 
 implying other methodological approaches to the field, without 
 emphasizing a multilevel approach, by exploring public risk 
 management processes within single system levels in more detail. 


However, this thesis is an empirical exploration of public risk 
 management in a multilevel perspective, one that is almost absent in 
 current research. There is a need to provide new insight, 
 understanding, and improvement of the risk management processes, 
 as they appear in real context in the public sector.  


•  Further thesis limitations are presented in the following chapters in 
 which they belong.  


1.8  The structure of the thesis 


This thesis consists of two parts. Part I describes the background, research 
 problem, and the research process, including the theoretical and 
 methodological perspectives and their rationales. Part I summarizes the results 
 of the four research articles, and describes the relationship among them. Part I 
 discusses answers to the research problem and associated research questions, 
 the implications for risk management in the public sector, and suggests 
 directions for further research.  


Part II contains the four research articles included in the thesis. The articles, 
along with their publication information are listed below:  



(20)I: Wiig S. & Aase, K. (2007). Fallible humans in infallible systems? Learning 
 from errors in health care. Safety Science Monitor, (Fall 2007, Forthcoming).  


II: Wiig, S. (2007). Risk regulation strategies in public emergency 
 management – A learning perspective. International Journal of Emergency 
 Management, Vol. 4, No. 4, pp. 584-599. 


III: Wiig, S. & Lindøe, P.H. (2007a). Patient safety in the interface between 
 hospital and risk regulator. In Aven, T. & Vinnem, J.E. (eds.) Risk, 
 Reliability, and Societal Safety, Vol. 1, pp. 219-227. London, Taylor & 


Francis.    


IV: Wiig, S. & Lindøe, P.H. (2007b). Risk perception within different risk 
regulation regimes. In review for Policy and Practice in Health and Safety. 
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2 Theory 


This chapter presents the general theoretical contributions of the thesis, 
 addressing the research problem: How can organizational interfaces across 
 system levels explain risk management processes in the public sector?  


The research problem is broad but comprehensive. In order to demonstrate 
 important theoretical aspects of relevance for the research problem and 
 demonstrate their relationship, the risk governance concept (Renn, 2005) is 
 used to direct the more specific theoretical topics of interest. A set of more 
 specific theoretical contributions is used to operationalize the research 
 problem by developing research questions that have guided the research 
 process. For a more thorough presentation and discussion of applied 
 theoretical contributions I refer to each of the research articles in Part II.   


2.1 Risk governance 


In the last decade, the term “governance” has gained in popularity in the 
 literature on international relations, comparative political science, policy 
 studies, sociology of environment, and in risk research (e.g. Renn, 2005; 


Braithwaite et al., 2007; Hutter & Jones, 2007). Governing choices in modern 
 societies is an interplay among governmental institutions, economic forces 
 and civil society actors (Renn, 2005; Knodt, 2004). It is useful to distinguish 
 horizontal from vertical governance (Benz & Eberlain, 1999). The horizontal 
 level concerns the relevant participants in decision-making process within a 
 geographic region or a functional segment. The vertical level concerns the 
 links among these segments, such as the institutional relationship among 
 municipalities, regional, and state level (Renn, 2005, Benz & Emberlain, 
 1999).   


Risk has become an increasing interest for governance (Rothstein et al., 
2006). The concept of risk governance integrates a broad view of risk, one 
that encompasses risk management and risk analysis, and moreover examines 
how risk-related decision-making unfolds when a variety of actors are 
involved in the processes, requires coordination, and understanding of a large 
number of roles, perspectives, goals, and activities. According to Renn (2005) 
the concept of risk governance builds on the observation that collective 
decisions about risk are the result of a “mosaic” of interactions among 
governmental or administrative actors, science communities, corporate actors, 
and actors in civil society. The interplay among these actors has different 
dimensions, including public participation, stakeholder involvement, and the 
formal horizontal and vertical structures in which it occurs. The problem 
solving capabilities of the actors are limited and often not satisfying for the 



(22)challenges facing today’s society. Risks in society require coordinated efforts 
 amongst numerous actors some times beyond the borders of countries, 
 sectors, hierarchical levels, disciplines, and risk fields. Risk governance 
 moreover illuminates the contextual aspect of risk, by including aspects such 
 as historical and legal framework, governance structure, risk perception, 
 regulatory regimes, regulatory style, and organizational capacity involving 
 intellectual and material assets (Renn, 2005; 2007).  


When looking at risk governance structures it is impossible to include all 
 variables that may influence risk decision-making processes (Renn, 2005). 


Renn (2005) recommends limiting the effort to the factors and actors in which 
 theoretical reasoning and/or empirical analysis are demonstrated to be 
 important in the outcome of risk governance. In this thesis I have delimited 
 the governance structure aspects by using the socio-technical system 
 perspective (Rasmussen, 1997; 2000) as a framework to map actors and vital 
 organizational interfaces involved in the two segments in the public sector and 
 to understand vertical risk governance processes and information flow within 
 the two regimes. Moreover, the broad integrative perspective of the risk 
 governance approach makes a variety of theoretical contributions possible, 
 making it necessary to define the theoretical perspectives. My perspectives 
 cover risk regulation regimes (e.g. Hood et al., 1999a; 2001); strategies to 
 control risk (e.g. Baldwin & Cave, 1999; Ayres & Braithwaite, 1992; 


Hawkins & Thomas, 1984); learning in organizational interfaces (e.g. Argyris 


& Schön, 1996; Reason, 1997; Allsop & Mulcahy, 1996; Gherardi & 


Nicholini, 2000); and risk perception in risk regulation regimes (e.g. Pidgeon, 
 2003; Pidgeon et al., 1992; Kasperson, 1992; Kasperson et al., 1988). 


2.2  Risk management in a socio-technical system perspective 
 The thesis applies a socio-technical system perspective in order to examine 
 the phenomenon of risk management processes across organizational 
 interfaces (Rasmussen, 1997; 2000; Rasmussen & Svedung, 2000; Leveson, 
 2004; Leveson et al., 2005; 2006). Managing risk involves numbers of actors 
 and stakeholders at different levels of society. The dynamics of change and 
 the interaction among these levels of society are important for developing 
 sound risk management processes (Svedung & Rasmussen, 2002). 


Traditionally, the system levels are studied separately, and few attempts are 
 made to explore the effects of dynamic interaction across system levels 
 (Rasmussen, 1997; 2000; Rasmussen & Svedung, 2000; Svedung & 


Rasmussen, 2002; Kirwan, 2001). Thus, there is a need for a system 
perspective and multilevel studies to concentrate on the vertical interaction 
across all system levels representing the control structure involved in risk 
management within the society (Rasmussen, 1997). In the socio-technical 
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system perspective the system is viewed as hierarchical structures, where each 
 level imposes constraints on the activity of the level beneath. Control 
 processes operate in the organizational interfaces among these levels, and 
 effective communication channels among the levels are needed to send 
 information upwards and downwards. Feedback is critical for the system to 
 provide adaptive control, and a key issue is to analyze the system holistically 
 and evaluate the organizational interfaces among the system components and 
 determine the impact of component interactions (Leveson, 2004; Rasmussen, 
 1997). The socio-technical system is viewed as a dynamic system involving 
 continuous processes adapting to achieve its ends and to react to changes in 
 itself and its environment (Leveson et al., 2006). Accidents are viewed as the 
 result of flawed interactions among humans; societal and organizational 
 structures; engineering activities; and physical system components. The 
 process leading up an accident can be described in terms of adaptive feedback 
 functions that fail to maintain safety, as system performance is dynamic and 
 changes to meet several set of goals and values over time (Leveson et al., 
 2005).  


The different levels of risk management processes and the framework 
conditions constitute the socio-technical risk management system within the 
public sector, involving the system levels: government, regulators and 
associations, company, management, staff, and work operation (Figure 1) 
(Rasmussen, 1997). At each system level, changes or environmental stressors 
may be introduced, including new legislation, a changing political climate, 
changing market conditions (e.g. changes imposed by NPM), changes in 
company competency levels, and technological changes. Given the 
interconnectedness among levels, such changes will affect the entire system 
(Rasmussen, 1997; 2000; Rasmussen & Svedung, 2000).  



(24)Figure 1. The socio-technical system involved in risk management (Rasmussen, 
 1997). 


Research 
 Discipline 
 Political Science 


Public 
 Opinion 


Judgment 


Government 
 Safety reviews, 


Accident 
 Analyses 


Environmental 
 Stressors 


Changing political 
 Law; Economics; 


Sociology 


Economics; 


Laws 


Judgment 


Regulators, 
 Associations 


Incident 
 Reports 


Climate and 
 public awareness 


Decision Theory; 


Organizational 


Sociology  Regulations 


Judgment 


Company 
 Operations 


Reviews 


Changing market 
 conditions 
 and financial 


pressure 
 Industrial 


Engineering; 


Management & 


Organization 


Company 
 Policy 


Judgment 


Management 
 Logs & 


Work reports 


Changing 
 competency  


and levels 
 of education 
 Psychology; 


Human factors; 


Human-Machine 
 Interaction 


Plans 


Judgment 


Staff 


Observations, 
 data 


Mechanical 
 Chemical, 
 And Electrical 


Engineering 


Action 
 Hazardous


Work 
 Process 


Fast pace of 
 technological  


change 


Some of the key challenges for risk management processes in socio-technical 
 systems are the following: (1) information flow, including communication 
 channels and feedback processes, among decision makers at all levels of the 
 system; (2) the nature of risk and its characteristics are comprehensive and 
 diverse perceptions of risk exist within different system levels; (3) several 
 activities may take place in parallel, decisions about risk are made out of 
 diverse rationalities, and it is difficult for employees, decision-makers, 
 regulators, and politicians to understand the extended effect of their individual 
 actions and decision within the system (Rasmussen, 1997; Leveson, 2004). 


Accidents may develop over years in a process where signals and precursors 
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are misperceived because of cultural norms and beliefs; regulatory 
 shortcomings (e.g. Kennedy, 2001) or events occurring unnoticed or 
 misunderstood and not managed within the system (Turner & Pidgeon, 1997; 


Rosness et al., 2004, Hopkins, 2007). The occurrence of “modern” accidents 
 represents the visible manifestation of the limited ability to control risk 
 (Kirwan et al., 2002; Perrow, 1984).  


The socio-technical system approach advocated by Rasmussen (1997; 2000), 
 Rasmussen and Svedung (2000), and refined by Leveson (2004) has been 
 applied for the purposes of accident modelling and analysis. In that sense the 
 models have been assumed to be normative or prescriptive, implying that the 
 system should fit prescribed indicators at each level in order to perform as 
 expected, and avoid accidents (Le Coze, 2007). In this thesis the socio-
 technical system perspective is used for explorative and descriptive purposes. 


It depicts and describes risk management processes from a multilevel 
 perspective (Baram & Hale, 1998), categorizing the involved system levels, 
 and the organizational interfaces between these system levels. The socio-
 technical perspective has also been used to structure data collection and 
 analysis.  


2.3  Risk regulation regimes 


Regulation is a topic that has stimulated interest in economics, political 
 science, sociology, history, psychology, and other disciplines (Baldwin & 


Cave, 1999). The concept of regulation has been defined in numerous ways 
 (e.g. Baldwin & Cave, 1999; Hood et al., 1999a; 2001; Black, 2002; Walshe, 
 2003). Broadly it denotes the use of public authority (often in the hands of 
 public agencies) to set and apply rules and standards. The concept of 
 regulation is usually directed towards institutions outside the public sector, 
 and we are not accustomed to think of the government as regulating itself. 


Since this thesis explores regulation within the public sector, it is necessary to 
 clarify what is meant by regulation inside government. According to Hood et 
 al. (1998; 1999b; 2000) three features characterize regulation inside 
 government: (1) one bureaucracy shapes the activities of another, (e.g. the 
 Norwegian parliament expects the municipalities to perform risk and 
 vulnerability analysis); (2) there is some degree of organizational separation 
 between the regulating bureaucracy and the regulatee, (e.g. the County 
 Governor is the regulator established at the regional level to inspect 
 municipalities at the local level); and (3) the regulator has some kind of 
 official mandate to scrutinize and change the behavior of the regulatee (e.g. 


the regulator can interfere in cases of non-compliance in order to change the 
municipal behavior).   



(26)Regulation can be viewed as centrally concerned with the control of risk 
 (Baldwin & Cave, 1999; Kirwan et al., 2002), and different regulatory 
 regimes are developed to respond to risk and influence the risk management 
 practices in organizations (Hutter & Jones, 2007; Hood et al., 1999a; 2001). 


The objective is to get organizations to give risk management practices 
 priority over other organizational objectives (Ayres & Braithwaite, 1992; 


Hutter & Jones, 2007). The concept of risk regulation regime is abstract and 
 refers to the way the state regulates risk in a particular domain. It denotes the 
 complex of institutions, practices, and ideas that characterize the state’s 
 management of each risk. Risk regulation regimes have several dimensions 
 and their emphasis vary according to the perspective and analytic interests of 
 the observer (Hood et al., 1999a; 2001; Majone, 2002). In this thesis the 
 concept is applied according to Hood et al. (1999a; 2001). Their cybernetic 
 framework organizes and links categories with other features of regulation.  


Regulation is seen in its most abstract meaning as a control system, and the 
 risk regulation regime in a general sense constitutes the combination of three 
 control components that any control system contains: standard setting (means 
 by which goals are set), information-gathering (means by which the state of 
 the system is observed and monitored), and behavior modification (means by 
 which power or influences are imposed on the system to change its state). 


These components align with policy-making, monitoring, and enforcement. 


Different regimes vary according to these components and there might be 
 constancy or flexibility of relationship among these components when 
 different risks are being regulated (Hood et al., 1999a, 2001; Baldwin et al., 
 2000; Baldwin & Cave, 1999; Black, 2002; Walshe, 2003). Risk regulation 
 regimes cannot be understood without going into the contextual aspects of the 
 regime (Walshe, 2003; Hood et al., 1999a; 2001; Renn, 2005; Baldwin, et al., 
 2000; Baldwin & Cave, 1999). Contextual aspects are the backdrop of 
 regulation, such as the kind of risks being addressed and the way in which risk 
 perception varies among social groups; the actors producing or being affected 
 by the risk, how are they organized, and what public preferences and attitudes 
 are related to the risk. Moreover, the content of regimes is important to 
 understand when exploring differences among regimes. Regime content 
 consists of regulatory objectives and the amount of regulation brought to bear 
 on any risk in a regime; the organizing of the regulatory responsibility and 
 structure of institutional arrangements; operating styles of the regulators; and 
 the formal and informal processes through which regulation is enforced. The 
 context and content of risk regulation regimes could have been examined in 
 other ways (e.g. Walshe, 2003), however these elements have received the 
 most emphasis in the risk regulation literature (Hood et al., 1999a; 2001, 


Walshe, 2003).       
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In order to analyze different risk regulation regimes, Hood et al. (2001) have 
 developed an analytical framework denoted the Risk Regulation Regime 
 (RRR) comprising a two-dimensional anatomy of a regime constituted by the 
 control components on the one side (standard setting, information collection, 
 and behavior modification) and on the other side: contextual aspects (type of 
 risk, public preferences and attitudes, and organized interests), and content 
 aspects (size, structure, and style). I have applied the RRR framework (Hood 
 et al., 1999a; 2001) to analyze the two studied public sector risk regulation 
 regimes according to how officials and employees perceive risk, and how risk 
 is a subject for amplification and attenuation within these risk governance 
 structures and processes (Pidgeon et al., 2003; Rothstein, 2003a; Pollak, 
 1996).  


2.3.1  The control of risk  


How regulators approach their role and function appears to be culturally 
 dependent. Similar regulatory challenges result in different regulatory 
 solutions in different regimes and different nations. The way regulators 
 conceive their mission and their regulatees is important in explaining the 
 approaches of different regimes (Walshe, 2003; Rothstein, 2003a; Hawkins & 


Thomas, 1984; Ayres & Braithwaite, 1992). A vital aspect in understanding 
 risk regulation processes is to study regulatory enforcement practices. Just as 
 it is important to know how standards are formed, it is also important to gain 
 knowledge about how these are transmitted downward the regime levels or 
 sub-systems, and implemented at the street level. The complexity of 
 regulatory regimes, the complexity of problems in the area to be regulated, 
 and the distance between regulatory authority and the regulated, all make the 
 issue of how to control the discretion at the street level crucial (Hawkins & 


Thomas, 1984; Rasmussen, 1997).   


It is difficult for risk regulators to choose the appropriate enforcement 
 strategies to target the optimal method of regulating risks. Regulators seek to 
 enforce compliance with the law, not merely through formal enforcement and 
 prosecution, but also through a host of informal techniques, including 
 education, advice, persuasion, and negotiation (Baldwin & Cave, 1999). 


According to Kagan and Scholz (1984), problems of regulatory enforcement 
 usually refer to the motives, attitudes, and capabilities of the regulatee. Three 


“images” of the regulatee are created in the literature with corresponding 
theories to explain non-compliance. The first image depicts the regulatee as 
amoral calculator, motivated entirely by profit. This regulatee disobeys the 
law if it is beneficial to do so, and non-compliance stems from economic 
calculation. The second image depicts the regulatee as a political citizen, 
tending to comply with the law, partly because of a belief in the law, and 
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 principled disagreements with regulations that are sometimes regarded as 
 arbitrary or unreasonable. The third image depicts the regulatee as 
 organizationally incompetent, whose intentions are to obey the law, however 
 it is potentially fallible due to lack of organizational capacity to do so. In this 
 case the non-compliance arises from organizational failure. Each of these 
 images requires different regulatory enforcement strategies (Kagan & Scholz, 
 1984; Reiss, 1984; Ayres & Braithwaite, 1992; Walshe, 2003) and roles for 
 the regulators (Reason, 1997; Reiman & Norros, 2002). To deal with the 
 amoral calculators the regulatory authority should emphasize aggressive 
 inspection. The goal is deterrence and the inspectors appear as policemen. To 
 deal with the political citizen the regulatory authority should act as a 
 politician, persuading the regulated of the rationality of the case. In order to 
 deal with the organizationally incompetent entity the regulator should serve as 
 a consultant, bridging the competence gap through education. Each of these 
 theories of corporate legal behavior or misbehavior, capture important aspects 
 of reality. However, the diverse sources of non-compliance imply that reliance 
 on any single theory of non-compliance is likely to be wrong, and, when 
 translated into enforcement strategies, counteractive. This means that 
 regulators need to be adaptive and should be aware that non-compliance may 
 have multiple reasons. Regulatory inspectors must be prepared to shift roles 
 according to their analysis of the regulated organization (Reiman & Norros, 
 2002; Kagan & Scholz, 1984; Reiss, 1984; Ayres & Braithwaite, 1992).  


Diverse strategies in enforcing regulation described in the literature usually 
 concern the use of compliance versus deterrence approaches as strategies for 
 applying legal standards (Walshe, 2003; Baldwin & Cave, 1999; Hutter & 


Lloyd-Bostock, 1992; Ayres & Braithwaite, 1992; Reiss, 1984). Compliance 
is an informal style of regulation emphasizing diplomacy, persuasion, and 
education rather than the routine application of sanctions to produce a 
compliance culture within the regulatee. The regime promoting compliance 
approaches is flexible and tolerant, and its regulators use discretion and 
pragmatism in their application of the law. The goal is to achieve compliance 
without invoking the formal legal process. In contrast, deterrence relies on 
penalties or punishment to discourage the regulated from breaking the rules 
(Hood et al., 2001; Baldwin & Cave, 1999; Braithwaite et al., 1987). A 
regime promoting deterrence approaches is excessively legalistic, involving a 
strict imposition of standards. Proponents of deterrence approaches tend to 
argue that compliance approaches imply relationships between regulators and 
regulatees through shared experiences, contacts, and staff exchanges or 
familiarity, making routine prosecution unthinkable. Conversely, proponents 
of compliance approaches argue the deterrence approaches fail to improve 
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regulatee performance, and instead causes resentment, hostility, and a lack of 
 cooperation in those regulated (Baldwin & Cave, 1999).  


However, some researchers argue for a hybrid approach, referred to as 
 responsive regulation. This approach promotes compliance responses for 
 those regulatees who have been identified as poorly informed or morally 
 concerned about the regulatory requirement, while deterrence responses are 
 promoted for regulatees who show themselves to be opportunistic and amoral 
 (Ayres & Braithwaite, 1992). Responsive regulation is pragmatic and replaces 
 the choice between compliance or deterrence approaches with a highly 
 flexible, situationally specific, and adaptable approach. It avoids the “one size 
 fits all” approach in favor of contingency – making the nature of the 
 regulatory regime highly dependent on the behavior of the individual 
 regulated organizations. Moreover, this approach makes use of a hierarchy of 
 regulatory strategies and sanctions in each of the three control components of 
 standard setting, information collection, and behavior modification (Walshe, 
 2003). This is often presented as a set of pyramids - one pyramid of regulatory 
 enforcement strategies corresponding to a second pyramid of regulatory 
 sanctions. The aim is to provide the regulator with a full range of regulatory 
 interventions that can be applied responsively and tailored to the needs and 
 behavior of each of the regulated organizations. The two other key words: 


tripartism and empowerment, are important for responsive regulation. 


Advocates of responsive regulation argue for tripartism, meaning that the 
 regulatory process should be designed to include and cooperate with 
 stakeholders beyond the regulator and the regulated for the purpose of 
 regulation (e.g. by using the stakeholders as informants and secure greater 
 regulatory compliance by taking advantage of the stakeholders to pressure the 
 regulated organizations). According to the idea of empowerment, regulation 
 should enable the regulated organizations to perform well rather than impose 
 requirements that may constrain or limit their performance. Thus, regulation 
 should promote improvement beyond the short-term adjustments, and 
 emphasize long-term goal of improvement around regulatory objectives. In 
 sum, proponents of responsive regulation argue that the trick of successful 
 regulation is to establish a synergy between punishment and persuasion 
 (Baldwin & Cave, 1999; Ayres & Braithwaite, 1992; Walshe, 2003)


2.3.2  Learning in organizational interfaces  


The regulatory process can be part of a wider learning cycle of legislators, 
regulators, and the regulated organizations. The sharing of information among 
agencies, including regulatory authorities, is essential aspect to improving risk 
management (e.g. Reason, 1997; Allsop & Mulcahy, 1996; Hood et al., 
1999a; 2001; Walshe, 2003; Price, 2002; Allsop & Sakes, 2002). The focus is 
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 compliance or deviation from safe work practice and how these are caused by 
 regulatory, organizational, and managerial conditions. To improve risk 
 management, preventive measures, and organizational changes based on such 
 indicators should be introduced to eliminate the problems. These 
 improvements should represent new safety standards and be incorporated into 
 legislation, which in turn would change the regulator’s inspections and 
 surveillance criteria in an ongoing process (Reason, 1997). This learning cycle 
 (Reason, 1997; Allsop & Mulcahy, 1996; Walshe, 2003) involves information 
 exchange and learning in the organizational interfaces involved in risk 
 governance (Renn, 2005; Rasmussen, 1997; 2000; Reason, 1997). Similar to 
 the learning cycle perspective is the view of risk regulation as a problem 
 solving process involving activities such as: (1) discover risk and define 
 problem; (2) make and promulgate rules for control at one level within a 
 regime (legislating); (3) assess conformity to rules (monitor); (4) apprise 
 results and take action (enforcing); (5) monitor effects of action and learn 
 (evaluation) (Kirwan et al., 2002). Both perspectives promote underlying 
 values of regulation as a continuous learning process, which in practice 
 implies that learning is a collective capacity that produces organizational and 
 inter-organizational risk management practices (Gherardi & Nicolini, 2000; 


Weick et al., 1999; Rosness, 2002; Dekker et al., 2007; Dekker, 2007). Given 
 the complexity of the explored regimes in this thesis, producing this collective 
 capacity entails processes across different system levels and occupational 
 groups, requiring a multilevel exploration in order to address aspects 
 promoting or counteracting these learning processes (Catio et al., 2005; 


Büssing et al., 2000).  


Viewing risk regulation as a learning process poses a dilemma for the 
 regulator-regulatee interface (Wilpert, 2006; Baram, 1997). The issue of how 
 to manage and learn from undesired events in the relationship between 
 regulators and regulatees is sensitive and can be drawn between the liability 
 aspect and the need for openness to obtain important information (Wilpert, 
 2006). Regulators face difficulties in accomplishing the dual mission of 
 regulatory enforcement and learning (Tamuz, 2001). Formal activities and 
 enforcing regulation may interfere with learning activities since the incentives 
 designed for regulatory enforcement affect the collection and interpretation of 
 knowledge (Wilpert, 2006; Tamuz, 2001). According to Tamuz (2001) there 
 is a need for research on how regulatory authorities carry out this dual mission 
 in order to create a healthy learning environment. This aspect has attracted 
 only limited attention in the literature, and therefore this thesis analyzes the 
 mode of regulatory enforcement strategies from a learning perspective  (e.g. 


Aase & Nybø, 2004; Hansen et al., 1999; Tamuz, 2001; Tucker et al., 2001; 


Tucker & Edmondson, 2003). It analyzes activities related to deterrence and 
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compliance strategies, with regard to their potential to promote or constrain 
 the learning processes of the regulatees (Baram, 1997).  


2.4  Risk perception in risk regulation regimes 


Very few risks are perceived and experienced similarly across constitutive 
 groups and sub-systems within organizations and society. It is more likely that 
 there is a variance, which has implications for risk identification, risk 
 management, and learning from risk events (Hutter, 2005, Hutter & Power, 
 2005; Krimsky & Golding, 1992). The previous subchapters have 
 demonstrated that risk regulation regimes are complex systems comprising 
 multiple subsystems which are themselves subject to different pressures and 
 which have their own sub-cultures (Rothstein, 2003a, Hood et al., 2001). As a 
 consequence, officials and employees in different subsystems of the regimes 
 may have divergent perception of and attitudes towards risks and their 
 regulation (Rothstein, 2003a, Hutter & Lloyd-Bostock, 1992; Hutter, 2001a). 


Such divergences may result in policy being implemented in unintended ways 
 if the officials monitoring and enforcing regulation perceive the magnitude 
 and the need for controlling certain risks in ways that policy makers do not 
 (Rothstein, 2003a; Rasmussen, 1997). Scant attention has been paid to the 
 factors shaping regulatory officials’ risk perception and their attitudes towards 
 the regulation of those risks (Rothstein, 2003a); more attention should be paid 
 to the role of organizations and institutions in social amplification and 
 attenuation of risk in order to understand how risk signals may be denied, de-
 emphasized, overemphasized, or misinterpreted (Hutter & Power, 2005; 


Kasperson et al., 2003; Freudenburg, 2003; Pidgeon et al., 2003). 


Risk perception is based on how information on the risk source is 
 communicated, the psychological mechanisms for processing uncertainty, and 
 previous experiences of danger. People construct their own reality and assess 
 risks according to their subjective perceptions (Renn, 2004; 1992). Various 
 models have been developed to represent the relationship among perceptions, 
 behaviors, and qualitative characteristics of risk. Within the psychometric 
 paradigm (e.g. Slovic, 2000; Slovic et al., 2000) research demonstrates that 
 perceived risk is affected by characteristics such as voluntariness, lack of 
 control, dread, catastrophic potential, fatal consequences, and inequitable 
 distribution of risk and benefits; it is also affected by whether or not hazards 
 are unobservable, unknown, new, or delayed in their manifestation of damage. 


Risk perception research rooted in the psychometric paradigm can offer 
 insights into the individual’s processing of hazard information (Slovic, 2000; 


Pidgeon et al., 1992).  
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risk perceptions are themselves shaped by organizational and institutional 
 contexts, processes, and decisions. In terms of risk regulation, rules and 
 regulations are powerful, and unavoidable, imposing structure and procedure 
 on a wide variety of organizational forms while stimulating the strategic 
 interactions of organizations. Strategic interaction occurs among regulators, 
 managers, and employees; thus, the understanding of risk is drawn in different 
 directions (Jaeger et al., 2001). In order to see the broad picture of risk 
 perception, to understand influencing factors on risk perception across 
 organizational interfaces, and to assess contextual implications on risk 
 perception, the social amplification of risk framework (SARF) has been 
 applied in this thesis (e.g. Pidgeon et al., 2003; Kasperson, 1992; Kasperson et 
 al., 1988). In brief, the SARF is an integrative framework serving to describe 
 the dynamic social processes underlying risk perception and response 
 (Kasperson et al., 2003). It is founded on the belief that hazards interact with 
 psychological, social, institutional, and cultural processes in ways that may 
 increase or decrease the perception of risk and shape risk behavior. The 
 experience of risk is not just an experience of physical harm; it is also the 
 result of a process by which individuals or groups learn to acquire or interpret 
 hazards (Kasperson et al., 1988; Kasperson, 1992; Renn, 2003). Hazardous 
 events hold a signal value, which individuals and social groups may perceive 
 differently. These signals are subject to transformations as they are filtered 
 through individual and social amplification stations (e.g. mass media, groups 
 of scientists, governmental agencies, and politicians). Social amplification 
 may have repercussions far beyond the initial impact of the event, bringing 
 effects such as demands for regulatory constraints, litigation, or loss of 
 credibility and trust. These processes imply that diverse hazards are given 
 more or less attention due to the diverse understanding of signals among 
 individuals and groups, causing an amplification or attenuation of risks. This 
 thesis argues in favor of the need to link risk amplification and attenuation to 
 the role of organizations and institutions in the social processing of risk. Since 
 several contemporary risks originate in socio-technical systems, risk 
 management and regulatory processes governing the institutional behavior, 
 are key parts of a broader amplification process (Pidgeon et al., 2003; 


Kasperson et al., 2003).  


2.5 Research questions 


The theoretical contributions presented in this chapter indicate that the study 
of risk management processes in the public sector is a promising and 
challenging area of research. This chapter has demonstrated a need for 
knowledge about how humans at different levels of a socio-technical system 
perceive risk, as an aspect of public risk management processes. Moreover, 
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managing risk requires feedback and feed forward processes across 
 organizational interfaces in order to learn from undesired events and improve 
 public risk management processes. The theory has also revealed that 
 regulatory enforcement is a vital aspect, because it constitutes a control 
 mechanism enforced by the state to ensure high quality of public risk 
 management processes.  


In light of my research purpose and problem (Paragraphs 1.5 and 1.6), the 
 theoretical framework becomes the basis of four research questions:  


1.  How can a socio-technical system approach explain important 
 organizational interfaces in public risk management processes?  


2.  How do different risk regulation regimes shape risk perception 
 among officials and employees within the regimes? 


3.  How can the interface between risk regulator and regulatee affect risk 
 management processes? 


4.  How can regulatory enforcement strategies influence information 
 exchange and learning processes within the regulated? 


2.6  Thesis working model  


In previous subparagraphs (2.1-2.4), the theoretical contributions of the thesis 
 are elaborated, and the research questions are presented (2.5). In order to 
 demonstrate the use of the theoretical contributions and to demonstrate how 
 the thesis answers the research questions in an empirical multilevel case 
 study, I have developed a thesis working model (Figure 2). 


The working model depicts the socio-technical systems involved in risk 
 management (Rasmussen, 1997; 2000) in municipal emergency management 
 and specialized healthcare. In the model system levels are described according 
 to a blunt end - sharp end dimension (Rosness et al., 2004; Hollnagel, 2004; 


Reason, 1997). The organizational interfaces (Büssing et al., 2000) explored 
in the thesis exist across these system levels. The system levels covered in the 
thesis within each sector are highlighted in grey. The working model depicts 
the risk regulation regimes according to a risk characteristics dimension 
(Slovic et al., 2000; Slovic, 2000). The risk characteristics serve to explain 
why the public sector needs to develop different risk regulation regimes 
(Hood et al., 1999a; 2001).  
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