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Abstract

To identify the interaction between uncertainty, risk approach, and risk regulation in the
governance of environmental risks of drilling fluids discharges in offshore petroleum activities,
a comparison of the Barents Sea and Western Australia case studies was made. The case study
was selected as research strategy; the data collection took place in The Netherlands, and it was
based on literature review of primary and secondary sources. In addition, semi-structured
interviews with government and research representatives via phone call were conducted. This
report discovers similarities and differences between the elements which interact in the risk
governance process. The main findings were that governance of environmental risks can take
different forms depending on the way in which uncertainty, risk approach, and risk regulation
interact. Clearly, in the Barents Sea case the risk governance is characterized by a precaution
approach which was translated in a strict regulation. On the contrary, in Western Australia the
risk-based approach illustrates the governance of environmental risks, therefore drilling fluids
discharges are regulated in a case-by-case basis. Important remark for further research is the
necessity to focus on environmental risks related to acute pollution. Finally, the governance of
environmental risks remains a challenge for offshore petroleum activities.
Keywords: risk governance, uncertainty, risk approach, risk regulation, drilling fluids
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1. INTRODUCTION

Petroleum activities are important for the development of a country because of two major
reasons. On the one hand, oil and gas resources are one of the main sources of energy. Social
and industrial activities depend on the available energy offered by oil and gas production in the
own country or exporter countries. For instance, Norway is an important source of energy supply
in Europe; this country exports gas supply to countries such as Germany, the UK, Belgium and
France. In addition, Norway supplies liquefied natural gas (LNG) to USA and Spain (Ministry of
Petroleum and Energy 2010). Another example is Australia, where the upstream oil and gas
industry is an important actor to meet the energy supply of the own country, as well as for
countries in the South East Asia region (Robinson 2007; Department of Mines and Petroleum
Government of Western Australia 2011). In line with this, in 2007 Australia exported 15 million
tones of liquefied natural gas (LNG) being the fifth major producer of LNG worldwide
(Department of Foreing Affairs and Trade of Australia 2008).
On the other hand, the economic importance of petroleum activities is quite large. In the case of
Norway, 22 per cent of the national value creation was accounted by the petroleum sector in
2009; the same year the value of exports of oil and gas products was almost NOK 480 billion
(Ministry of Petroleum and Energy 2010). In other words, in 2009 Norway produced 2.3 million
barrels of oil per day and 102.7 billion standard cubic meters (scm) of gas in the 65 production
fields in the Norwegian continental shelf (NCS) (Ministry of Petroleum and Energy 2010). For
Australia, in 2006 the value estimated for oil and gas production was A$ 22.7 billion (Robinson
2007) and in 2007 the petroleum exports value was nearly $ 15.9 billion (Department of Foreing
Affairs and Trade of Australia 2008). Furthermore, it is important to note that in Australia about
90 per cent of production takes place in offshore fields (Department of Foreing Affairs and Trade
of Australia 2008).
Besides the economic and energetic relevance of oil and gas industry, environmental risks have
emerged since its operations took place. In this sense, how to govern risks under uncertainty is a
challenge in offshore petroleum activities. This challenge is based on the relation between
uncertainty and risk. First of all, uncertainty is considered as an inherent element within the risk
concept (Cabinet Office 2002; Rosa 1998, 2003; IRGC 2005 cited in Aven and Renn 2009).
Accordingly, it is argued that the assessment of risk is focused on the understanding of both risk
and uncertainties. As a result, the most common way to manage environmental risk is based on
the idea that uncertainty could be reduced through building more knowledge (Knol 2010a).
In line with this, risks can be classified in different ways; depending on the author it is possible to
classify the risks on the basis of the ‘Risk taxonomy according to hazardous agents’ (IRGC 2005).
According to this classification, the risks of petroleum activities could be related with: physical
agents, chemical agents, and complex hazards. Moreover, in the risk assessment of oil and gas
12

exploration activities, several risk themes could be considered to classify risk. In this sense, Hasle
et al (2009) provide a detailed list of risk themes such as: external uncontrollable risk,
controllable risks, location specific risk, and technical risks, among others. However, to analyze
environmental risks, the categorization suggested by Knol (2011) seems to be more suitable for
this thesis. Therefore, risk from oil and gas operations at sea can be categorized as follows: ‘1.
acute pollution and accidental events, and 2. side effects of normal operational discharges’ (Knol
2011 p. 399).
An example of the materialization of the first type of risk described by Knol is the oil spill caused
by the blow out of the Deepwater Horizon in the Gulf of Mexico on April 2010. According with
the investigation report of this event, one of the causes was weaknesses ‘in quality assurance
and risk assessment of the annulus cement barriers’ (BP 2010). Another example is the
uncontrolled release of hydrocarbons from the Montara Wellhead Platform on August 2009. This
event took place in Australia in the Timor Sea (Australian Maritime Safety Authority 2010) and
besides the implementation of the Australian National Plan to Combat Pollution of the Sea by Oil
and other Noxious and Hazardous Substances, patches of weathered oil reached the exclusive
economic zone of Indonesia (Australian Maritime Safety Authority 2009).
Nevertheless, the manifestation of the second type of risk is less evident. According to Knol
(2011) this type of risks are related to discharges of petroleum operations and have large
uncertainty associated. Due to the features of this kind of risks, its governance and therefore its
regulation become a challenging issue. Although one could argue that the drilling fluids
discharges of offshore petroleum activities could be technically similar, the way in which the
environmental risk associated could vary depending on the place in which it takes place.
In line with this, the challenge to govern environmental risks has been adopted and implemented
in different ways depending on circumstances such as country, location, environment
surrounding, among others. As a result, an approach which deals with the uncertainty of
environmental risk and at the same time consider the different actors involved or affected is
relevant for petroleum industry. Consequently, the International Risk Governance Council (IRGC)
suggests the Risk Governance Framework as a tool to deal with complex risks in a broad context.
It takes into account the uncertainty nature of risk and the social context in the governance of
risks. This tool intends to facilitate the analysis of how society could better attend risks.
Therefore, risks are approached considering aspects such as economic factors, social values, and
scientific evidence, in order to provide a broad view of risk when taking decisions. Depending on
the type of risk, diverse procedures to govern risks are required; consequently, to categorize risks
is an option to settle the risk governance according to particular necessities (Aven and Renn
2010).
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1.1 Problem definition

The evidence suggests that petroleum activities represent the largest industry in many countries.
In Norway, this industry has nearly 40 years of experience in oil production and has still potential
to continue operations in the Norwegian continental shelf (Ministry of Petroleum and Energy
2011). Similarly, for Australia offshore petroleum activities started in the 70s (Haward and Vince
2009). Nowadays, offshore oil and gas industry represent the higher economic value among the
marine industry (Australian Institute of Marine Science Australian Government 2010). Currently,
Western Australia has significant gas discoveries in the offshore northwest area in which
exploration projects are going on (Department of Mines and Petroleum Government of Western
Australia 2010).
However, during the offshore drilling operations the major waste discharges are drilling fluids
and drill cuttings (Swan, Neff et al. 1994). Therefore, concerns about environmental risks
associated to this operation are in place. Decision-makers deal with how to define the
acceptability of a risk when there is no certainty of the future environmental effects of current
petroleum activities. In other words, the point of debate remains in the adoption of a proper
way to cope with uncertainty. This point is associated with the implementation of appropriate
approaches to develop effective risk regulation which lead to environmental protection
practices. Accordingly, the challenge here is to find the risk governance settlement suitable for
drilling fluids discharges. In this thesis, the governance of environmental risks is addressed
considering three key elements: uncertainty, risks approach, and risk regulation.
These elements are considered relevant for the analysis of the risk governance settlement for
several reasons. First of all, risks are closely related to uncertainty. Therefore, the knowledge gap
is one of the most common uncertainties. For instance, in order to bridge the existent knowledge
gaps, research on the environmental effects of long-term drilling fluids discharges in the sea is
carried out. However, there are still disagreements about uncertainty status in this topic.
Another relevant reason is the variety of approaches to govern environmental risks. Risk-based
and precaution are examples of risk approaches. While the first one is related to science
knowledge, the second one is associated with the adoption of precautionary strategies. As a
result, contested opinions on the adoption of a proper approach take place. A third important
reason is the different regimes established to regulate environmental risks. For example, Norway
introduced a physical zero discharge policy in the Barents Sea in order to control the potential
environmental risks associated with drilling fluids discharges. In contrast, in Australia zero
discharge is not yet a requirement (Swan, Neff et al. 1994). For example the Western Australian
Government adopted a ‘case-by-case assessment’ to regulate the drilling fluids offshore (Cobby
and Craddock 1999; Cobby G. 2011, pers. comm., 4 March).
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Consequently, in this thesis it is argued that the management of uncertainty, the approach
applied to govern environmental risk, and the risk regulation are close related. It implies that the
risk approaches and the risk regulation depend on the type and degree of uncertainty. Therefore,
because of this dependency, the interrelation can differ depending on the way that uncertainty is
managed. As a result, it is expected that depending on the country in which the governance of
environmental risk takes place, the risk approach, and risk regulation can differ.
For this reason, a comparison of two case studies was chosen for the development of this thesis.
The first case is located in Norway specifically in the Barents Sea; while the second one is located
in Western Australia. There are sufficient differences between these cases which provide reasons
to expect variations in the governance of environmental risk of drilling fluids discharges.
Besides the similarities in terms of economic importance and energy supply related to oil and gas
resources in Australia and Norway, it is interesting to compare these two cases because several
reasons. First of all, the system of governance of both countries is a constitutional monarchy with
parliamentary democracy. However, the structure of the Norwegian and the Australia
government are different; since Australia is a federation of States. Therefore, it could be said that
in both cases the industry and regulatory authorities shared responsibilities in terms of
environmental protection. Nevertheless, it is likely that different regulatory bodies would be
involved in the governance of environmental risks at different levels. Here, it is expected that the
way in which actor networks interact influence the governance of risk and therefore the
regulation of environmental risks differ.
Other remarkable reason is the approaches that are being implemented in Western Australia
and Norway for the governance of environmental risk related to drilling fluids discharges.
Therefore, it is expected that the way in which environmental risks are approached differs. For
example, in Western Australia the Department of Mines and Petroleum (DMP) argues that ‘We
take a risk based case-by-case (non prescriptive) approach to the regulation of drilling fluids
offshore which appears to be different to the regulatory approach used in some other
jurisdictions in the North Sea’ (Cobby G. 2011, pers. comm.., 4 March). On the other hand, in the
Barents Sea in Norway, it is assumed that the adoption of a precaution approach reflects the
implementations of a zero discharge of drilling fluids.
Finally, the operation of oil and gas industry in open oceans has inherent risks. However, the
hostile weather conditions and the particular environmental conditions can influence the
governance of environmental risk. For example, the operational conditions of an exploratory
drilling activity in the Barents Sea would imply operation under extreme weather temperatures.
Furthermore, this Arctic region is considered environmental valuable and vulnerable (Hasle,
Kjellén et al. 2009). These conditions differ from the operations that take place in Western
Australia; here cyclones featured physical marine environment in the North West Shelf of
Western Australia (APPEA 2001; Shell Development 2009). As a result different trends in the
governance of environmental risks are expected to be seen.
15

1.2 Objective

The aim of this thesis is to analyze how the governance of environmental risks related to
drilling fluids discharges takes place in offshore petroleum activities in the case studies of
Barents Sea and Western Australia, by comparing the relation of uncertainty, risk approach,
and risk regulation (See figure 1). Therefore, this thesis also seeks to identify the similarities or
differences between these elements.
The focus here is on making practical and theoretical recommendations to improve the current
environmental risk governance in offshore petroleum activities, by providing insights which
help to understand how uncertainty, risk approach, and risk regulation interact. It means, to
identify what does the risk governance framework have to offer for both cases? To what
extent do the case studies differ? And what can Norway and Western Australia learn from the
comparison of both case studies?

Figure 1. Scheme of the comparison in risk governance settlement

The comparison of the two case studies is based on three elements: 1. uncertainty, 2. risk
approach, and 3. risk regulation of drilling fluids. First, the existing interaction of these
elements in each case is compared (Illustrated by horizontal arrows). Second, the individual
comparison of these elements in both cases is carried out (Illustrated by vertical arrows). In
doing so, the similarities or differences are identified.
16

In order to achieve the aim of this thesis the following main research questions were
formulated:
How do uncertainty, risk approach, and risk regulation interact in the governance of
the environmental risks related to drilling fluids discharges in offshore petroleum activities, in
the Barents Sea and Western Australia?
What are the differences or similarities between the management of uncertainty, the
risk approach implemented, and the risk regulation adopted in the case studies of the Barents
Sea and Western Australia?
Accordingly, to answer the main research questions, the first research question was
operationalized into the following questions, analyzing the interaction between uncertainty,
risk approach, and risk regulation:
 How do uncertainty, risk approach, and risk regulation interact in the governance of
the environmental risks associated with drilling fluids discharges in offshore petroleum
activities, in the Barents Sea in Norway?
 How do uncertainty, risk approaches, and risk regulation interact in the governance of
environmental risks related to drilling fluids in offshore petroleum activities, in
Western Australia?
The following questions aim to operationalize the second research question, which
attempts to identify differences and similarities between uncertainty, risk approach
implemented, and risk regulation adopted in the case studies of Norway and Western
Australia.
 What similarities or differences are in the management of uncertainty in the
discharges of drilling fluids in offshore petroleum operations in Western Australia and
in the Barents Sea?
 What similarities or differences are in the risk approaches adopted by Western
Australia and the Barents Sea to regulate the discharges of drilling fluids in offshore
petroleum operations?
 What similarities or differences are in the risk regulation implemented in the case
studies of the Barents Sea and Western Australia to deal with the discharges of drilling
fluids in offshore petroleum operations?
 What similarities or differences are in the interaction of uncertainty, risk approach,
and risk regulation in the case studies of Norway and Western Australia?

17

1.3 Methodology

The case study was selected as research strategy for this thesis. After all, this method is
suitable to analyze a phenomenon (Kumar 2005), in this case the governance of environmental
risk in offshore petroleum activities. This research is developed by two case studies where the
comparison of three elements of risk governance in the Barents Sea and Western Australia is
illustrated. Hence, in order to get a deep understanding of the interaction of uncertainty, risk
approach, and risk regulation empirical inquiry was carried out. Accordingly, this research
aims to analyze ‘a contemporary phenomenon within a real-life context, especially when the
boundaries between phenomenon and context are not clearly evident’ (Yin 2009, p. 18). In this
thesis is intended to generalize the outcomes of this research to other cases of offshore
petroleum activities.
In accordance with the research purpose, case studies can be defined in three types:
explanatory, descriptive, and exploratory case studies (Yin 2009). The first main research
question formulated in this thesis is explanatory in nature. To answer this question it is
required an explanation of the current interaction between uncertainty, risk approach, and risk
regulation. On the other hand, the second main research question is exploratory in nature,
because it inquires for the differences or similarities between the management of uncertainty,
the risk approach implemented, and the risk regulation adopted in the case studies.
In the problem definition, it was stated that the cases selected for this thesis were the drilling
fluids discharges in the Barents Sea and in Western Australia. One of the main reasons
considered for choosing these cases is the different approaches that seem to be implemented
in both cases to cope with the governance of drilling fluids in offshore petroleum activities.
Another reason is the differing geographical locations of the cases, which could reflect in
diverse governmental structures and different risk regulations.
The data collection took place in The Netherlands. It was based on literature review of primary
and secondary sources (See figure 2). These sources are related to academic literature, grey
literature, and online resources from the official government departments of Australia and
Norway.

In addition, key resources such as regulations at national and state level, reports

from governmental institutions and industry, and guidelines and recommendations from
OSPAR- international convention, were analyzed.
Considering the limitations related to distance of the case studies, where possible semistructured interviews were conducted with government and research representatives via
phone call (See appendix 1). These interviews dealt with the corroboration of certain facts with
government servants and researchers from Western Australia and Norway. For these
interviews, specific questions were worded. Additional information requirements were
handled by personal communications with actors from government, research institutes, and
18

authors of academic literature. Personal communications were conducted via email. These
coped with the confirmation of information provided in the interviews, as well as the
acquirement of additional information.

Figure 2. Methodology diagram

The quality of this research is coped by its validity. In the case studies object of this thesis,
internal and external validity were relevant. Internal validity deals with the question of if there
were measured what was planned to measure. Data triangulation is one of the common ways
to guarantee internal validity. However due to the limitations of this research, a third source of
evidence such as direct observation or participant-observation was not possible to conduct.
Nevertheless, principles of data collections suggested by Yin (2009) were applied. The first
principle related to the use of multiple sources of evidence, was implemented through the
diversity of documents searched, as well as the interviews conducted. The second principle is
based on the database for the case studies. For this research the data collected was organized
in magnetic files using the reference manager Mendeley; it facilitated the management of
references, personal notes, and access of the resources online. Therefore, the documents
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referenced in this thesis could be available for any person who is interested in the replication
of this research.
External validity in this research is related to the analytical generalization of its theoretical
framework. This framework was developed based on existing theoretical concepts applied to
the case studies of offshore petroleum activities. However, the theoretical framework
proposed could be valid for other cases in other geographical regions.
This thesis is organized as follows. The next Chapter develops the theoretical framework. In
this chapter the core concepts of the risk governance framework are described. Special
attention is paid to the elements of the comparison: uncertainty, risk approach, and risk
regulation. Chapter 3 and Chapter 4 are focused on the description of the case studies of
offshore petroleum activities in the Barents Sea and Western Australia respectively. The
description of the governance of environmental risk of drilling fluids in the case studies reflects
the situation at the moment of writing this thesis (May-June 2011). Chapter 5 deals with the
comparison between the case studies. In Chapter 6 the results of the comparison are
discussed, and the conclusions and recommendations of this thesis are stated.
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2. THEORETICAL FRAMEWORK

The governance of environmental risks of drilling fluids discharges in the Barents Sea and in
Western Australia is analyzed based on the theoretical framework introduced in this chapter.
It describes concepts to explore the interaction between uncertainty, risk approach, and risk
regulation in the risk governance settlement of the case studies. The theoretical framework
starts by developing the concept of the risk governance framework. For this reason, the
concepts of governance and risk are first discussed individually.

2.1 Understanding the Concept of Governance

The concept of governance has become particularly well-known in the social science arena
(van Leeuwen 2010). Nevertheless, this concept has been interpreted in a variety of ways
(Stoker 1998; Rogers and Hall 2003; Van Kersbergen and Van Waarden 2004). For instance,
governance could be related to ‘participatory processes, democracy and human rights’
(Rogers and Hall 2003). Others may associate governance with ‘institutions and actors’
(Stoker 1998).

Another common

interpretation of governance is related to changed

condition, new method, and new process of ordered rule and governing (Rhodes 2007). In
the same line Van Kersbergen and Van Waarden (2004) identified nine approaches of
governance arguing that despite the differences between approaches, there are five
common characteristics. These characteristics are: 1.the pluricentric character of
governance, 2.the important role of networks, 3.the processes of governing, 4.the influence
of actors’ relations and 5. normative approach. Therefore, one could argue that the
agreement on the concept of governance lay on the ‘development of governing styles in
which boundaries between and within public and private sectors have become blurred’
(Stoker 1998, p. 17).
According to the former statements, the agreement on the governance concept can be
described as ‘governing with and through networks’ (Rhodes 2007, p. 1246). Consequently,
this implies the involvement of actors among different levels. For instance, Knol (2010)
affirms that governance engages several actors in various levels. In the offshore petroleum
activities this engagement could be translated as the interaction between actors from
governmental institutions, petroleum industry, scientific community and society, among
international, national, and local levels. In line with this, van Leeuwen (2010) argues that
multiple levels and multiple actors in governance are two of the shifts which characterize
governance practices. These shifts were illustrated in the case of environmental governance
of Dutch offshore platforms, concluding that the cause of these shifts was the introduction
of the environmental covenant (van Leeuwen and van Tatenhove 2010). Accordingly, for
22

this thesis it is relevant to understand the concept of governance in the context of
environmental risks of drilling fluids discharges. In this case actors involved at different levels
are considered for the analysis of the governance of environmental risks through the risk
regulation. Consequently, in this thesis governance is understood as networks of actors
through which decision making of environmental risks takes place at different levels.
For this reason, the value of the governance concept in the context of risk is relevant. In
Stoker (1998, p. 18) words ‘the value of the governance perspective rests in its capacity to
provide a framework for understanding changing processes of governing’. In risk terms the
concept of governance offers the structure to analyze the settlement in the governance of
environmental risks. Here, it facilitates the get more knowledge about the interaction
between uncertainty, risk approach, and risk regulation; considering actors involved in the
levels stated for governing environmental risks of drilling fluids discharges.
In line with the significance of the concept of governance, there are conditions that must be
fulfilled to achieve good governance. Roger and Hall (2003) argue that accountability,
participation, inclusiveness, transparency, predictability, and responsiveness are necessary
conditions for good governance. Additionally, in the governance of risks it is known that
principles such as inclusiveness, transparency, and accountability are also required (IRGC
2005; Renn 2008). Accordingly, in this thesis it is argued that the interaction of multiple
actors at multiple levels in any governance process is inherent to these conditions. For this
reason, the way in which actors are interconnected among levels, might influence to
successfully complete the conditions of good governance in the governance of
environmental risks.
Finally, Stoker (1998, p. 26) indicates that ‘Governance means living with uncertainty and
designing our institutions in a way that recognizes both the potential and the limitations of
human knowledge and understanding’. Stoker’s statement is interpreted in this thesis as the
way to interconnect governance and risk. Accordingly, elements such as uncertainty,
institutions, and knowledge limitations are acknowledged. In line with this, the argument of
this thesis is based on that actors and uncertainty coexist in governance. Consequently,
knowledge about environmental risks, based on learning or experience of actors, might lead
to actors having diverse interpretations within the governance settlement. As a result,
limitations or challenges to govern environmental risks of drilling fluids discharges might
emerge.
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2.2 Unraveling the Concept of Risk

For decades the term of risk has been understood in different ways (Renn 1998). For instance,
some authors argued that the concept of risk is ambiguous (Wilkinson, Elahi et al. 2001). They
stated that risk is the basis to decide about uncertainties by choosing between the limits of
danger and opportunity. However, ambiguity is not the only challenge that characterizes risk,
also complexity and uncertainty (Klinke and Renn 2002). These three challenges are therefore
relevant elements to be addressed when governing risks, since they describe the current
situation in the state of knowledge about a particular risk (Renn 2008). Firstly, ambiguity refers
to the different ways in which actors can interpret the same risk. This challenge deals with
problems associated with difficulties to agree on values, priorities, and assumptions when
governing risks (IRGC 2005). On the other hand, the IRGC (2005, p. 29) defines complexity as
‘the difficulty of identifying and quantifying causal links between a multitude of potential
causal agents and specific observed effects’. In other words complexity refers to the challenges
to find out the relation cause-effect between what creates the risk and its potential effects
(Renn 2008). Finally, uncertainty can be interpreted as a result of failures in the reduction of
complexity (IRGC 2005). Here, uncertainty is related to the incomplete knowledge and
understanding about the causal relationships. In other words when the causal web is less
known uncertainty is high (Renn 2008). Therefore, the interaction of these three challenges
guide the approach adopted to cope with risks (Klinke and Renn 2002).
Additionally, other relevant considerations must be taken into account to analyze the concept
of risk. For instance, Wilkinson, Elahi et al (2001, p. 368) affirm that ‘risk has always been part
of the human condition’. In line with this argument, risks are considered an essential element
in daily life (Aven and Renn 2010). Here, it is evident that risk is inherent to the situation in
which people live; this implies that risk cannot be eliminated, yet it might be governed.
Consequently, risks have become a crucial element in several processes of many industries
(Aven and Zio 2011). In this sense, the offshore industry is not an exemption; it is argued that
risks are part of every aspect of petroleum activities (Hasle, Kjellén et al. 2009). Consequently,
risk is a natural part of offshore activities which directly involves the marine environment. As a
result, the cross border nature of risk is relevant, since it can go beyond national borders
(IRGC 2005). Finally, there are several examples of pollution outside of national borders when
for instance oil spills occur.
Another way in which the concept of risk has been analyzed is from disciplinary perspectives.
For instance, Renn (2008) provides a study of the analysis of risk from the technical, economic,
and social perspective. First of all, the technical perspective is based on numerical
probabilities; it involves the use of statistic data, models, and experts judgments to approach
risks. Consequently, technical approaches have been developed, among others, to describe the
qualities of remaining uncertainties (IAEA 1995; IEC 1993 cited in Renn 2008). In addition, the
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economic perspective operationalizes the concept of risks in terms of utility; here uncertainty
becomes part of a cost-benefit analysis. Finally, the social perspective considers the public
perceptions of risks. As a result, likehoods and possibilities are described differently; here
personal values, public perceptions, and social acceptability of risk are taken into account.
Therefore, uncertainty is affected by these aspects. In brief, Renn (2008) concludes that it is
challenging to find an integral approach to manage risk, therefore, a series of actions are
needed to balance technical and social perspectives of risk. After all, one argues that among
the disciplinary perspectives, uncertainty is a common element for the analysis the risk.
However, the perception of uncertainty might differ depending on the discipline.
Consequently, in this thesis carefully attention is given to a definition of risk which may
consider social disciplines within the technical perspective that characterize the petroleum
activities. Therefore, the concept of risk is understood as ‘uncertainty about and severity of the
consequences (or outcomes) of an activity with respect to something that humans value’ (Aven
and Renn 2010, p. 3). In the context of the case studies of this thesis, the definition of risk is
operationalized as follows: 1. activity corresponds to drilling fluids discharges, 2. uncertainty
about refers to the uncertainty related to environmental effects of discharges of drilling fluids,
and 3. the marine environment is what humans value. All in all, in this interpretation is visible
that the technical perspective of risk is related to the activity itself, but also can be expressed
in the analysis of uncertainty. The social perspective is explicit described in the social values of
the environment and implicit reflected in the interpretation of uncertainty.
In line with this, it is relevant to acknowledge that because of the different ways in which
different actors understand risk, there will always be debates among the actors who create
risk, the ones who are affected by it, and the ones who regulate risks (Rothstein, Irving et al.
2006). Therefore, it is relevant to contextualize the concept of risk in an environment where
multiple actors at different levels interact to take decisions over environmental risks.
The next section covers the integration of risk and governance concepts in a comprehensive
way which allows analyzing environmental risks in decision-making processes of drilling fluids
discharges. In this case the risk governance framework is explored.

2.3 Towards Risk Governance

The International Risk Governance Council developed the ‘Risk Governance Framework’ in
order to facilitate a better understanding of risks (IRGC 2005). As a result, this framework can
assist risk researchers in different context. For instance, Renn (2008, p. 368) suggest that the
risk governance framework is a way ‘to identify strengths and weaknesses of the current risk
governance regimes’. In the words of Renn (2008), the development of this framework aims to
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include and cover the common elements of risk analysis: risk assessment, risk management,
and risk communication. Here, these elements are relevant since the risk assessment aims to
collect knowledge about the risk (Aven and Renn 2010); therefore, it represents the technical
perspective to analyze risk. On the other hand, risk management illustrates decision-making on
risk. As a result, it is decided the degree in which certain risk is tolerable or not, based on the
knowledge collected in the risk assessment. One argues that to some extent the social
perspective of risk is reflected in the risk management. Finally, risk communication is the
platform to exchange information about risk. For instance, result of risk assessments as well as
public concerns about risk are expected to be communicated among actors involved in the risk
governance settlement. All in all, technical and social perspectives of risk can be connected in
the risk communication process.
Additionally, it is argued that the risk governance framework not only covers the former
elements, but also goes further providing an interdisciplinary and multi-level approach (IRGC
2005; Renn 2008; Knol 2010b). As a result, not only technical and social perspectives of risk are
considered; but are also integrated in the actor network existent within the levels in which the
governance of environmental risk is established. In brief ‘risk governance involves the
translation of the substance and core principles of governance to the context of risk and riskrelated decision-making’ (IRGC 2005, p. 22).
In terms of actors involved in the analysis of risk, the risk governance framework takes into
account four target groups.

According to Renn (2008) these actors are the following:

governments, scientists, economic players, and civil society organizations. As it was described
above, governance is about networks of actors; in terms of risk, these networks refer to the
interaction of multiple actors at local, national, and international levels governing risks. This
consideration is useful for the analysis of actors involved in the governance of risk in drilling
fluids discharges since it provides inputs to understand how they interact at different levels.
Consequently, it gives insights about how actor networks can influence the governance of
environmental risks in different locations.
Furthermore, there are four dimensions of context that affect the risk governance process.
Those are organizational capacity, actor network, political and regulatory culture, and social
climate and risk culture (Renn 2008). First of all, organizational capacity refers to capabilities,
skills and assets of the organization itself. This means that this dimension is particularly
focused on certain organization or several organizations. On the other hand, the actor network
refers to the differences in the interaction of actors involved in the governance of risks
depending on the risk and the particular situation. As a result, it is expected that actor
networks differ depending on the type of risk and special conditions. On the other hand, the
political and regulatory regime is related to the different styles to govern risks. It facilitates the
comparison of different approaches that could be adapted to cope and regulate risks.
Therefore, it is believed that the same risk can be regulated in different ways depending on
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regulatory style. Finally, the social climate and risk culture dimension is associated with
perceptions and involvement of society. This dimension is reflected in the potential
acceptability of risk decision in society (Renn 2008).
According to the aim of this thesis, actor network, political and regulatory culture, and social
climate and risk culture are considered to facilitate the understanding of the risk governance
settlement of the case studies. These dimensions were selected because of its relevance in the
comparative analysis of this study for the following reasons. On the one hand, the actor
network dimension is the basis to compare the similarities or differences in the way that actors
involved in the governance of risk deal with uncertainty. Therefore, actors can decide on the
risk approaches to be implemented to regulate risks. In line with this, the political and
regulatory regime is the foundation to identify the style in which each case regulates
environmental risks of drilling fluids discharges. In addition, the social climate and risk culture
dimension helps to understand how the perception of actors can influence the management of
uncertainty; and therefore, the risk governance. On the contrary, the organizational capacity is
out of the scope of this thesis since the focus here is in the risk governance settlement of the
case studies, rather than in a particular organization.
During the last decade several studies in the topic of risk has been focused on approaches to
better analyze risks (Klinke and Renn 2002; Aven 2011; Aven and Zio 2011; Beck and Kropp
2011). Some of the studies are related to the analysis of risk in offshore petroleum activities
which discuss topics such as uncertainty and risk regulation using different approaches. For
instance, marine ecosystem governance in the Barents Sea (Knol 2010b), assessment of
environmental risk in the Arctic based on technical and economic considerations (Hasle, Kjellén
et al. 2009), risk analysis regime without the use of risk acceptance criteria in offshore oil and
gas industry (Aven and Vinnem 2005), decision framework for risk management in offshore oil
and gas industry (Aven, Vinnem et al. 2007) and complex socio-environmental risks
governance (Karlsson, Gilek et al. 2011). Most of them are focused on offshore petroleum
activities and have studied the relation between risk analysis approaches and regulatory
regimes. Additionally, particular studies have analyzed the management of uncertainties and
regulatory regimes, such as the case of ‘zero discharges in the Barents Sea’ studied by Knol
(2011). However, there is no study which clearly focuses on how uncertainty interact to the
adoption of certain risk approach, and therefore, the final risk regulatory outcome in specific
cases of offshore petroleum activities.
Accordingly, it is relevant to analyze this interaction because uncertainty is a crucial element
which influences risk approaches and therefore the risk regulation outcomes.

Having a

complete overview of the way in which these elements interact, it is possible to identify
strengths and weaknesses of current settlements of risk governance. This thesis analyzes the
interaction between the three elements mentioned above, using the framework of risk
governance. The analysis of this interaction has uncertainty as a common element, in which it
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is implicit the involvement of different actors and its interaction at different levels. For this
reason it is necessary to explore the concept of uncertainty, in order to understand its role in
the adoption of risk approaches and therefore in the development of risk regulation.

2.4 Coping with Uncertainty

It is clear that risk and uncertainty are closely related (Leeuwen 2007; Aven and Renn 2010;
Knol 2010a). In this sense one could argue that both elements are mutually dependent and
should be analyzed together. Moreover, it is relevant to take into consideration that one of the
three major challenges of risk is uncertainty (Renn 2008). However, the concept of uncertainty
is complex and it is part of our daily life (Rogers 2001). Thus, first it is necessary to understand
the meaning of the concept uncertainty in the context of risk governance.
According to Rogers (2001), uncertainty is related to the effect that could be caused by certain
exposure to a hazard. In line with this, Aven and Renn (2009, p. 2) argue that ‘uncertainty is an
aspect characterizing the events and consequences’. Therefore, uncertainty is interpreted in
this thesis as the connection between cause and effect within the risk concept. However,
uncertainty characterized our knowledge about complex systems and leads to difficulties in
the prediction of environmental risks (Cooney and Lang 2007). Consequently, it is clear that
independent of the definition provided by different authors, the concept of uncertainty is
necessarily attached to risk.
Knol (2010, p.64) argues that ‘risk assessment is an attempt to make incalculable uncertainties
calculable’. However, it is known that uncertainty steers risk assessment process (Leeuwen
2007), and not all uncertainties can be calculated. In the governance of risks these two issues:
risk assessment and uncertainty are relevant, because failures could emerge when uncertainty
is not adequately handled in the risk assessment tools (Aven and Zio 2011). Accordingly,
uncertainty is a key element for the risk governance framework for the following reasons. First
of all, it is an inherent part of risk; as a result independent on the type of risk uncertainty will
always exist. In addition, uncertainty is a relevant element in risk assessment since it is
associated with the acceptability of risk. Furthermore, uncertainty is one of the challenges to
govern risks.
Accordingly, the management of uncertainty is complex due to its diversity. Therefore,
different types of uncertainty could hinder the risk assessment (Leeuwen 2007). Depending on
the context, uncertainties can be differentiated; for instance the probabilistic risk assessment
distinguish uncertainty as randomness and imprecision (Aven and Zio 2011). The first type is
related to the variability of the system, and the second type refers to lack of knowledge.
Another example is the differentiation provided by Aven and Renn 2009, when discussing
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about the definition of risk, they precise that uncertainties may be known or unknown.
Furthermore, in the framework of risk analysis, uncertainties can be categorizes as aleatory
(related to variability) and epistemic (it origins is lack of knowledge) (Paté-Cornell 1996).
According to Koppenjan and Klijn (2004) uncertainty can be classified as substantive,
institutional, and strategic. The first one is related to knowledge gaps, amount of information,
and interpretation of the information available. The second refers to the unknown effects in
the interaction between actors, due to their diverse background. This type of uncertainty is
influenced by actors’ organizations, administrative level, and network. The third one illustrates
‘the unpredictability of the strategic behaviors of other parties’ (Koppenjan and Klijn 2004, p.
65).
The examples mentioned above point out that the lack of knowledge is a common element in
the type of uncertainty defined. Consequently, for the analysis of uncertainty one could
conclude that independent on the author and on the context, the relation between
uncertainty and knowledge gaps about the risk is relevant. Under the scope of this thesis, the
analysis of uncertainty in the governance of environmental risk is focused in the following
three types of uncertainty: epistemic, substantive, and institutional. These types of uncertainty
are suitable for the analysis in this thesis, since aspects of knowledge about environmental
risks, actors’ perceptions, and institutional background of actors’ network are covered.
Scientific knowledge is a known strategy to bridge knowledge gaps. For instance Klinke and
Renn 2002 argue that knowledge improvement is a key element to deal with risks due to its
capacity to reduce remaining uncertainties. Bridging knowledge gaps is implicit related to
governance because it implies the involvement of actor networks in the scientific arena.
However, it is also known that more knowledge will not always solve uncertainties (Knol
2010a). As a result, it is possible that epistemic uncertainties will be solved and uncertainties
related to the interpretation of information available will emerge. Here it is relevant to
consider that decision-making about environmental risks could become more complex since
the amount of information available, and the different perspectives adopted by decisionmakers.
Finally, uncertainty is commonly related to the selection of approaches to deal with risks. For
example, the IRGC (2005) argued that the adoption of a precautionary approach is advisable
when there are multiple and high uncertainties. In the same way, according to the risk
classification suggested by Klinke and Renn (2002), the adoption of precautionary strategies is
related to risks where uncertainty is high. In this sense it is arguable that the adoption of
certain risk approach could depend on uncertainty. In brief it is important to be aware that
new knowledge will never completely cover uncertainties (Knol 2010b). However, it is clear
that next to the complex nature of uncertainties, to design a reasonable strategy to properly
manage risks is still a challenge (Vlek 2010).
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2.5 Risk Approach

In order to deal with risk and uncertainty, several approaches have been developed. The riskbased and the precaution are two examples of the most common approaches that have been
implemented to govern environmental risks. The first one is related to the assessment of
environmental risks and the definition of risk acceptance criteria, implying therefore the
measurement of uncertainties. The second approach indicates the adoption of preventive
strategies to avoid undesirable effects; in this case uncertainty supports the implementation of
precaution strategies. However, it is important to study how these approaches could influence
the governance of risks. First of all, uncertainty is a core and common element for both
approaches. In this thesis it is stated that the way in which uncertainty is managed leads the
approach adopted. Furthermore, the risk approach adopted could direct the degree in which a
risk regulation is more flexible or strict. In other words, the implementation of a certain risk
approach is the starting point for the development of certain risk regulation. For these
reasons, it is relevant in this thesis to study the interaction between uncertainty, risk
approach, and risk regulation within the framework of risk governance.

2.5.1 Risk-based Approach

It is clear that risk-based approaches are founded on risks assessment and constant monitoring
(Gouldson, Morton et al. 2009). Besides that, risk-based approaches deal with the adoption of
strategies and regulations in which the extent of damage and the probability of occurrence are
the main features of risk (Klinke and Renn 2001). Accordingly, risk-based approaches refer to
the calculation of uncertainties and the definition of acceptability of risks. In line with this,
when uncertainty is low and there is no ambiguity risk-based strategies are useful (Klinke and
Renn 2002). In contrast, this approach could be counterproductive when there are high
uncertainties mainly caused by lack of knowledge (Klinke and Renn 2002). Therefore, one
could argue that the adoption of a risk-based approach is connected to the degree of
uncertainty.
Risk-based approach is associated with risk regulation. In the agenda for better regulation this
approach is commonly used (OECD 2006). Gouldson, Morton et al (2009) mention that there is
a general conception related to the guidance of risk-based approach into better regulatory
outcomes. Aligned with this, Rothstein, Irving et al (2006) identify three ways in which riskbased approach can improve regulatory processes. The first one is related to the capacity to
contribute to effectiveness and efficiency regulation. The second one refers to giving a clear
understanding of risk. And the third way refers to offering valid foundations for decisionmaking, this put noticeable attention on risk assessments. However, the risk-based approach
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faces at least three challenges (Rothstein, Irving et al. 2006). One of the challenges is the
‘epistemic’, this is related to the limited capacity of science to attend uncertainties. Another is
the ‘institutional challenge’ which refers to the pressure exercised over cost and expertise
demanded in decision-making. The third challenge is the ‘normative conflict’; it means the
potential conflict emerged due to different philosophies within existing regulatory
frameworks.
Considering the benefits and challenges described above, the relation between uncertainty
and risk-based approach has the potential to improve the risk governance settlement or, in the
contrary, increase its complexity. By this I mean that to some extent a risk-based approach can
give insights to better understand the risk through the assessment of risks; this is based in
ideal situations where the information and knowledge required are available, and the level of
uncertainty is low. Conversely, if there are knowledge gaps the capacity to assess risk is
reduced, and therefore uncertainty is higher. Therefore, the next challenge is to deal with
uncertainties when using a risk-based approach to regulate risks.
Rothstein, Irving et al (2006, p. 1057) define risk-based regulation as ‘the limits of what
regulation can be expected to achieve’. Aligned to this, Füeler and Seiler 2001 mention that
risk based regulation contributes to facilitate a more transparent and efficient law. According
to them, risk-based regulation is a tool which facilitates the inclusion of political judgments in
an explicit way. One could argue that this argument is directly related to the governance of
risk. First of all, participation, inclusiveness, and transparency are part of the conditions for
good governance. In this context, transparency requires enough information about features of
risk such as typology and acceptance (Flüeler and Seiler 2001). In theory this could be achieved
by risk assessments, however, potential failures related to epistemic uncertainty could harm
the transparency needed to regulate risks. In addition, in terms of participation and
inclusiveness, political judgments are made by different actors who take decision over risks
and therefore regulate risks. Hence, these actors interact in a direct or indirect way among
different levels. As a result, a variety of interests can influence a regulatory process.
Nevertheless, it is still questionable how risk- based regulation works in practice.

2.5.2 Precaution Approach

According to Rogers (2001, p. 4), ‘precaution is a caution taken in advance to avoid a danger or
an undesirable event’. Translating this concept into the context of risks, one could argue that
an approach based on precaution would be adopted as a control risk strategy. Hence, in the
context of environmental risks the adoption of precaution approach is related to high degree
of uncertainty (Klinke and Renn 2002). Taking into account that ‘uncertainty is pervasive in risk
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regulation’ (Majone 2010, p.5), one could argue that the implementation of precautionary
strategies becomes a priority in risk management (Klinke and Renn 2002).
It is also argued that the precautionary approach is required for the development of
environmental policy (Kheifets, Hester et al. 2001). For instance, the management plan
developed by Norway to reopening some areas of the Barents Sea for petroleum activity is
perceived as a precautionary approach (Hasle, Kjellén et al. 2009). However, there are
contrasting opinions on the effectiveness of this strategy. As a result, questions about which
degree of precaution should be adopted emerged. In line with this, there are three options
that could be adopted when implementing a precautionary approach to manage liquids
discharges in offshore operations (Ekins, Vanner et al. 2007). The first one refers to maintain
current standards adding target actions. Alternatively, the second option is to maintain the
current regulatory approach looking to diminish permissible discharges. The third one is
related to achievement of zero discharges in a long term. These approaches are similar to the
ones proposed to the treatment of drilling fluids. However, the key issue is how to determine
which one is the best approach.
In relation to the third option mentioned above, the precautionary principle is a common tool
to implement a precaution approach. Roger (2001, p.5) describes the precautionary principle
as ‘one of several possible responses to risk concerns’. Therefore, it has been used to enlighten
further actions in presence of uncertainty (Aven 2011). In addition, the precautionary principle
is a common reaction to circumstances of serious uncertain risks (Vlek 2010). For instance, the
precautionary principle has been the starting point for the development of regulatory policies
related to, among others, pollution in the North Sea and nuclear power production (Kheifets,
Hester et al. 2001). Another example is the use of the precautionary principle to justify stricter
regulations among EU Member States (Majone 2002). Nevertheless, critiques about the
emergence of regulation under high degree of uncertainty which limit the activities in certain
areas are object of debate.
In this sense, it is relevant to be aware that there will be always uncertainty, therefore, the
precautionary principle should not be used as the only tool to deal with scientific uncertainty
(Rogers 2001). Additionally, it is clear that this tool is not the solution to solve uncertainties,
yet there is the possibility to increase them (Kheifets, Hester et al. 2001). Indeed, it is said that
the precaution approach does not oppose the risk-based one (Flüeler and Seiler 2001). Clearly,
it is advisable, in certain circumstances, to combine risk-based and precautionary strategies
(Klinke and Renn 2001).
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2.6 Risk in the Context of Risk Regulation

Risk regulation is a way to govern risks. This is implemented through several instruments such
as standards, guidelines, recommendations and laws; by several actors, such as governments,
civil society organizations, scientists, and industry. However, risk regulation can differ from
place to place (Hood, Rothstein et al. 2001). Therefore, in this thesis the risk regulation
comparison is done using the regime approach proposed by Hood, Rothstein et al (2001). This
approach facilitates the description, comparison, and explanation of risk regulation;
considering actors and instruments of the risk regulation. From this regime approach, this
thesis focuses on the instrumental and institutional dimension of the risk regulation;
particularly in the regime content.
The regime content is related to the configuration of institutions in charge of risk regulation,
and policy settings. It comprises three elements: size, structure, and style. First of all, regime
size refers to the amount of regulation available to control certain risk, this is related to the
tolerance of risk in the existing instruments. In line with this, structure deals with the way in
which risk regulation is organized, such as the actors involved. Finally, style deals with
attitudes of risk regulators and operating conventions. Exploring these elements, it is possible
to visualize the interaction of actors at different levels in the regulation of risks. Consequently,
it is likely to find to what extent risk regulation is influenced by the way in which actors
interact and the risk approaches adopted to manage uncertainty.
According to Rogers (2001), uncertainty and precautionary principle are two of the main
important concepts involved in current regulatory debates about risk management. In this
sense, the band of certain activity or product might be interpreted as the result of the
interaction between uncertainty and precautionary principle. Therefore, ‘to band something’ is
a common regulatory approach adopted in the name of precautionary principle when there is
uncertainty (Rogers 2001). Additionally, when precaution is the basis of a regulatory regime,
the question of ‘how to make regulatory decisions under uncertainty’ always emerges (Renn
2008, p.91). It is difficult to provide a clear answer to this question considering that a risk
regulation theory is not established, yet (MacGillivray, Alcock et al. 2011).
Alternatively, the risk-based regulations are characterized by its dependency on a risk-based
approach. Here, the requirements established are independent of the regulatory system
structure. This means that the actor who conducts certain activity is responsible for identify,
reduce, and control risks considering the acceptance levels defined. As a result, the regulation
is based on particular risks faced by individual actors (Det Norske Veritas 2010). In addition, it
is argued that risk-based regulation may need more information to make decisions; yet this
facilitates the accomplishment of better decisions (OECD 2006).
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In line with this, Majone (2010) proposes four regulatory principles to categorize the different
ways in which government regulators have reacted to risks. The first principle is related to
‘prohibitions’; it refers to imposition of bans to products. He argues that this response may be
appropriated in some cases, yet its appropriateness has to be proved instead of assumed. This
principle represents ‘one of the earliest and least sophisticated approaches to risk regulation’
(Majone 2010, p.11). The second principle is called ‘least feasible risk’; it is based on the
reduction of risks by setting standards. It is arguable that the ideal regulatory policy would be
to guarantee zero risk, however it is unfeasible due to technical and economic constraints
(Majone 2010). As a result the question of to what extent it is feasible to set standards that
minimize risks, and at the same time to ensure economic viability, still remains. The third
principle is ‘the significant-risk doctrine’, this refers to the relevance of quantitative risk
assessment in order to prioritize the regulation of risks and therefore eliminate ‘significant
risks’. The last principle is ‘balancing costs and benefits’ which states that the ban of an activity
or product should be impose only when its risks prevail over its benefits. As a result this
principle is recognized as the most sophisticated.
Majone (2010) recognizes a trend to follow the transformation from a more strict approach to
a more flexible and sophisticated, exemplifying a comparison between US and Europe risk
regulation. He concludes that the US regulators and policymakers have worked on reaching a
‘highly sophisticated approach’ based on economic and scientific risk assessments.
Contradicting, in Europe the trend is in an infant stage, where a least sophisticated approach is
promoting adoption of the precautionary principle (Majone 2010). However, one could
question to what extent it is a worth decision to follow this transformation when dealing with
risks that could potentially affect the marine environment. One could argue that the balance
between cost and benefits could be subjective due to the high economic benefits of petroleum
activities and the limit calculations of economic value of marine resources. However, the
comparative analysis of this thesis could provide insights on the transnational governance of
risk regulation.
This thesis focuses here on the comparison of the risk regulation to govern potential
environmental risk of drilling fluids discharge. The principles proposed by Majone are used to
guide the identification of current risk regulation in the case studies. Therefore, it might be
possible to categorize the stage of development in the risk regulation implemented.
Accordingly, one could argue that each risk regulation has a different risk approach associated.
However, this could differ because of the way in which uncertainty is managed, and the
country in which it take place.
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2.7 The Interaction between Uncertainty, Risk Approach, and Risk
Regulation

In this thesis it is argued that uncertainty plays a relevant role in the risk governance framework.
This is supported by the following reasons; on the one hand uncertainty is part of the nature of
risk. Accordingly, the existence of uncertainty is inherent to the existence of risk. On the other
hand, uncertainty influences the way in which risks are governed. Here, uncertainty has the
potential to influence the risk approach adopted and therefore the instruments to regulate risks.
In addition, the management of uncertainty might be dependent on the type of uncertainty as
well as its perception. Therefore, the way in which certain type of uncertainty is managed leads
to the adoption of certain risk approach. Finally, one could say that the type of risk approach
relies on the degree of uncertainty.
For this reason the hypothesis in this thesis is that when uncertainty is large, precaution
approach is adopted, and therefore stricter regulation is in place. On the contrary, when
uncertainty is perceived as low, risk-based approach is adopted, and flexible risk regulation is
implemented. The basis of this hypothesis relies on the understanding of this theoretical
framework; this visualizes how uncertainty is a common element for risk approach and risk
regulation. As a result, the interaction between these elements in the context of the risk
governance framework is the foundation for the analysis of the risk governance settlement in
each cases study (See figure 3). It is expected that due to the mutual dependency between
uncertainty, risk approach, and risk regulation; any factor that affects at least one of these
elements might influenced the complete risk governance settlement. As a result, actors playing
different roles among different levels are likely to influence the governance of environmental
risks in drilling fluids discharges.

Figure 3. Scheme of the general risk governance settlement considering the interaction between
uncertainty, risk approach, and risk regulation
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3. NORWAY CASE STUDY: The Barents Sea

The Barents Sea-Lofoten area is located in the Arctic Ocean in the North of Norway and it is
characterized by particular conditions (See figure 4). First of all, this area is considered
environmentally rich and varied (Climate and Pollution Agency of Norway 2011). Seabird
populations and large fish stocks are examples of important resources in this area because of
two main reasons. On the one hand, these species play a significant role in the food chain of
the ecosystem; next to this they represent a relevant function in the biological production
(Futsæter 1994; Norwegian Ministry of the Environment 2006). For instance, this is a spawning
area for the Norwegian cod (M. Smith 2011, pers. comm., 11 May). Furthermore, the Lofoten
islands were nominated to become a UNESCO world heritage, acknowledging its distinctive
features in terms of marine resources, cultural monuments, and animal life (UNESCO 2011). In
brief, biological production, biodiversity, and fish spawning areas, are features that make the
Barents Sea a sensitive area to petroleum development (OSPAR 2009).
The other condition that characterized the Barents Sea area is its potential to improve
exploration and exploitation of oil and gas resources. This area remained close because of
development of potential conflicts with fisheries; as well as geological, economic and
technological reasons until 1980. Nevertheless, after the allocation of the first blocks in the
North of 62o, in 1989 the government opened the southern part of the Barents Sea for
exploration purposes. As a result, 54 wells were drilled during a period of 12 years. Recently,
the interest to conduct exploration activities has raised as a result of the large proportion of
petroleum resources that have not yet been discovered (Norwegian Ministry of the
Environment 2006). For instance, in the Barents Sea and in the water off Lofoten it is
estimated that minimum 35 percent of the total undiscovered resources of the Norwegian
continental shelf will be located (Norwegian Ministry of the Environment 2006).
Therefore, in 2007, the production of the first field in the Barents Sea started (Knol 2010b).
Nowadays, Snøhvit, Goliat, and Skrugard are the fields located in this area. While the first one
is currently in production, Goliat is under development and it is expected that in 2012 the
drilling of 12 production wells starts (Norwegian Petroleum Directorate 2011a). In line with
this, Skrugard is the third well drilled in the period 2010-2011 proving the existence of oil in
this area. It is estimated that this discovery represents between 150 and 250 million
recoverable barrels of oil equivalent (Statoil 2011). Accordingly, this discovery is considered as
one of the major discoveries in the last ten years in the Norwegian continental shelf. In the
Barents Sea opportunities to explore new oil and gas resources are still in place since four
more exploration wells are due to be drilled in 2011 (Norwegian Petroleum Directorate
2011a).
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Figure 4. Location of the Barents Sea in the Norwegian Continental Shelf
Source: Norwegian Petroleum Directorate
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3.1 Actors, Legislation, and Levels Involved in the Governance of Drilling
Fluids Discharges

The relevant actors for the governance of environmental risks of drilling fluids discharges are
grouped in governmental, industrial, scientific, and social actors at National level. First of all,
at governmental dimension the Climate and Pollution Agency (KLIF) is the Norwegian body in
charge of exercise regulatory authority and report to the Norwegian Ministry of the
Environment. This agency is responsible for the implementation of the pollution policy
established by the government. As a result, this governmental body establishes requirements
and grant permits. In addition, KLIF acts as an expert adviser for the Ministry of the
Environment, conducting assessments and providing suggestions in line with environmental
challenges. Finally, the Climate and Pollution Agency carry out monitory activities regarding to
the state of the environment; and therefore, communicates environmental information to
society (Climate and Pollution Agency 2011b). Additionally, the Norwegian Petroleum
Directorate (NPD) is an administrative body that reports to the Ministry of Petroleum and
Energy. This institution is a specialist advisor that works on data analysis of the Norwegian
continental shelf. The NPD contributes with technical expertise to the development of oil and
gas activities. Therefore, this directorate considers safety and environmental issues advice for
a prudent management of petroleum resource (Norwegian Petroleum Directorate 2011b).
At the industry dimension, the Norwegian Oil Industry Association (OLF) is an organization that
consists of a group of professionals and employers for oil and supplier companies, involved in
oil and gas exploration and production in the Norwegian Continental Shelf. This organization
works on issues that are relevant not only for member companies but also for society.
Regarding to environmental protection, the OLF promotes the maintenance of zero harmful
chemical discharges to the sea (Norwegian Oil Industry Association 2011).
From the social perspective, environmental NGOs and research institutes are considered. For
instance, Bellona Foundation is a Non Governmental Organization based in Norway, which
tackled environmental issues at international level. It comprises an interdisciplinary group of
professionals working to provide solutions regarding to nuclear energy, fossil fuels, and
renewable energy (Bellona Foundation 2011). Finally, at science dimension, research institutes
such as the Institute of Marine Research (IMR) are relevant actors. For example, the IMR is the
largest marine science organization in Norway. This institute is an adviser body for the
Norwegian authorities covering, among others, researches on the Barents Sea ecosystems. The
IMR conducts activities related to monitoring, research and advice. Therefore, this institute
collects data of marine environment and fish, and ensures the availability of this data for
scientists (Institute of Marine Research 2011). The organization of governmental, industrial,
social, and science actors is illustrated in figure 5.
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Figure 5. Organization of actors in the governance of environmental risk of drilling fluids discharges in
the Barents Sea. Adapted from Figure 2.1 State organization of the petroleum sector (Source:
Norwegian Fiscal Budget in Ministry of Petroleum and Energy 2010)

Legislation at international, national, and local level is implemented to regulate the discharges
of drilling fluids in Norway. In the international level dimension the OSPAR convention and the
Esbjerg Declaration have had a key role in the regulation of operational discharges in offshore
petroleum activities. The OSPAR convention has as predecessor the Paris and Oslo
conventions; at the time that Paris convention was still in place, in 1987 was prohibited the use
of diesel-oil based drilling fluids. In line with this, countries members of the OSPAR convention
restricted the discharges of oil with cuttings according to the PARCOM Decision 92/2 related to
the use of oil-based muds (OSPAR 2009). In line with this, in the Esbjerg Declaration of 1995,
the Ministers agree to prevent the pollution of hazardous substances by the reduction of
discharges with the aim to cease them within a period of 25 years (Esbjerg Declaration 1995).
Here, the precautionary principle was the guide to accomplish this goal. Then, in 1998 the
Parties of the OSPAR agreed on the application of the precautionary principle as well as the
reduction of discharges in order to prevent pollution in the marine environment. The OSPAR
Decision 2000/3 stated the necessity of new technologies to clean drilling cuttings in order to
reduce its concentration and therefore comply with the limit established (below 1%) for the
discharges of cuttings with oil concentrations. Subsequently, in 2002 the Parties decided to
prohibit the use of organic-phase drilling fluids, therefore a further restriction was established
on the use and discharges of this type of fluids (OSPAR 2009). Here is evident that both OSPAR
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convention and Esbjerg Declaration used precautionary principle to prevent pollution from
operational discharges in the sea.
At national level, the Pollution Control Act and the Petroleum Act regulate discharges from
petroleum activities. In 1981 the Norwegian Ministry of Norway stated that pollution is
prohibited in principle; unless activities have a permit. In 1981, Norway developed the
Pollution Control Act to provide one basic legal framework which covers all types of pollution.
This act was created in order to prevent and reduce pollution. In line with this, guidelines are
defined for its implementation in which is stated, among others, the necessity to coordinate
activities, the polluter pay principle, and the relevance of the adoption of preventive measures
in order to avoid pollution. Consequently, it is clearly stated that a risk of pollution is not
accepted with the exemption of activities that posses individual permits under certain
conditions established by the pollution control authority (Nowadays the Climate and Pollution
Agency).
Accordingly, discharges to the sea are regulated by the Pollution Act through a discharge
permit system. The Environmental Impact Assessment (EIA) is the instrument that
accompanies the application for a permit when the activity may involve major pollution
problems. In this assessment information related to type of pollution, effects on short and long
term, alternatives to manage waste, and indications of the way in which the activity will be
integrated in existent development plans should be included. Here, the Pollution Act does not
include a prescriptive method to develop an EIA, yet contains a general description of the
information that should be included in it. In this sense the company is free to choose the
methodologies and approaches that consider pertinent to submit the EIA.
The oil and gas activities are also regulated by the Petroleum Activities Act of 1996. This act
defines the requirement to conduct an assessment of the potential impacts of petroleum
activities prior to the opening of new areas. In this assessment issues related to interest,
potential risk of pollution, and economic and social effects must be taken into account. Once
the Parliament decides to open a new area and licenses are assigned, the tenant of the license
should submit to the Ministry a plan for development and operation of petroleum activities.
This plan shall take into consideration not only technical and operational aspects, but also
safety and environmental aspects. This Act also requires that prudent actions should be
adopted to conduct petroleum activities. It is clearly stated that environmental, financial, and
safety issues shall be considered. It calls for the adoption of a reasonable precaution in order
to prevent pollution or to affect marine ecosystems. Here, it is evident that a precaution
approach is implicit included in the regulation of operational discharges at national level.
In the local level dimension; meaning by local level the Barents Sea; operational discharges
were regulated by the physical zero discharge within the framework of the integrated
management plan. This plan was adopted in 2006 to develop economic activities in a
sustainable way; it defines the Lofoten-Barents Sea area as particularly vulnerable. As a result,
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requirements for operational discharge were stricter than in others parts of the Norwegian
continental shelf. Consequently, the zero discharges policy entered into practice as a physical
zero discharge, prohibiting discharges of drilling fluids, drill cutting, and produced water, with
only some exceptions. However, since 2011 the updated version of the Barents Sea
management plan establishes that operational discharges will be regulated in the same way
than in the rest of the Norwegian continental shelf (Ministry of Environment of Norway 2011).

3.2 Preventing Marine Pollution of Operational Discharges from
Offshore Petroleum Activities

Parallel to the development of petroleum activities in the Barents Sea, agreements to prevent
marine pollution from operational discharges emerge since 1995. At international level two
initiatives are in line with the current zero discharges policy. First of all, the fourth Ministerial
International Conference on the Protection of the North Sea in Esbjerg, Denmark, reached an
agreement related to the cessation of discharges of hazardous substances. To achieve this
goal, a period of 25 years was established a in which individual countries should put efforts on
develop strategies to accomplish the cessation of discharges (Knol 2011). Second of all, in 1998
the OSPAR Commission carried out the first Ministerial Meeting in which contracting parties
agree on reduce discharges to prevent pollution of the marine environment. In this case, the
zero discharges concept was integrated with the aim to cease ‘the discharges, emissions and
losses of hazardous substances by 2020’ (OSPAR 1998, cited in Knol 2011).
In Norway, the White Paper No. 58 Environmental Policy for Sustainable Development – Joint
Efforts for the Future (1996-1997) mentioned for the first time the zero discharges concept.
Here, the focus was to avoid harmful discharges in new field developments, however,
exploration drilling was at that moment not considered within the zero discharges concept
(Knol 2011). Consequently, in 1998 the Climate and Pollution Agency1 (KLIF), the Norwegian
Petroleum Directorate (NPD), and the Norwegian Oil Industry Association (OLF) started
working together in the zero discharge project. These institutions focused on the settlement of
goals to achieve the zero discharge; additionally technical considerations to implement zero
discharges, as well as reporting of operational discharges were also analyzed. As a result, this
joint project operated as an advisory forum for Norwegian authorities (Nilssen I. and H.M.
Øren 2003). Subsequently, the White Paper No. 12 protecting the riches of the sea (20012002) recalled again the zero discharges concept; it stated goals for ‘oil, naturally occurring
substances in produced water, and added chemicals’. In this paper was established that
existing fields should met in 2005 the zero discharge objectives (Ministry of the Environment
1

Since 2010, the Norwegian Pollution Control Authority is the current Climate and Pollution Agency of
Norway. In this thesis this institution is referred as KLIF.
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2002, cited in Knol 2011). Afterward, in the Norwegian White Paper No. 24 (2000-2001) the
Government’s environmental policy and the state of the environment, exploration drilling
activity became part of the zero discharge strategy (Nilssen I. and H.M. Øren 2003). Later, the
White Paper No. 38 (2003-2004) defined additional requirements for the development of new
fields, and the vulnerable areas identified for the Barents Sea management plan (Knol 2011).
The zero discharges policy covers the discharges of produced waters and the discharges of
fluids that contain added chemicals. In order to operationalize the zero discharges of chemicals
added, the KLIF classified the chemicals according to the harmfulness in four categories of
colors as follows: green, yellow, red and black. From the less to the most harmful, green
represents chemicals that will not damage the marine environment, and yellow illustrates
chemicals that frequently are not described as hazardous. In the contrary, red and black
category refer to chemicals that are prioritized for substitution and require severe regulation
(Nilssen I. and H.M. Øren 2003; Knol 2011; Climate and Pollution Agency 2011c). Therefore,
the zero discharges policy was implemented in the Norwegian continental shelf as zero
hazardous discharges. As a result, since 2001 it was evident a significant decrease in the
discharges of hazardous chemicals (Nilssen I. and H.M. Øren 2003). Nowadays, the Norwegian
petroleum activities use in the majority of the cases chemicals which are considered to have
little or no risk on the environment (Ministry of Petroleum and Energy 2010). For instance, it is
estimated that 99.6 per cent of the most harmful chemicals have been substituted by 2010. It
is shown by the figures reported by the Climate and Pollution Agency (2011c), black chemicals
were 0.002 per cent, red chemicals represent 0.01 per cent, while yellow and green chemicals
were 8.4 per cent and 91.6 per cent respectively.
However, the implementation of the zero discharges policy in the Barents Sea was different,
resulting in the physical zero discharge. Accordingly, the integrated management plan for the
Barents Sea stated that no discharges were allowed during normal operations. This means that
produced water, drilling muds, and drill cuttings could not be discharged to sea, with the
exception of particular cases in which safety issues were considered (Norwegian Ministry of
the Environment 2006). The physical zero discharge policy had been implemented up to the
first period of 2011. Accordingly, in March 2011 the Management Plan was revised; as a result
the physical zero discharge is not in place anymore and discharges in the Barents Sea are now
regulated by the zero hazardous discharges as in the other parts of the Norwegian continental
shelf (Ministry of Environment of Norway 2011). This decision was motivated by the results of
research as well as operational experiences from the Barents Sea and other parts of the
Norwegian continental shelf.
In this case study, the governance of environmental risks related to operational discharges of
drilling fluids in the Barents Sea is examined. In this section, uncertainty, risk approach, and
risk regulation are investigated in the light of the risk governance framework. The intention
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here is to explore the interaction of these elements arguing that large uncertainties strongly
influence the adoption of precaution approach and therefore, strict regulation is implemented.

3.3 Uncertainty in the Governance of Drilling Fluids

The ‘Integrated Management of the Marine Environment of the Barents Sea and the Sea Areas
off the Lofoten Islands’ is the core management tool for the development of this area. This
plan aims to offer a framework to use natural resources and goods from the Barents Sea
Lofoten area in a sustainable manner. Since the development of this plan, uncertainty has
been played a crucial role in the governance of environmental risks. In line with this, it is
argued that there are uncertainties remaining related to marine ecosystems of the Barents Sea
(Norwegian Ministry of the Environment 2006).
In this section, the analysis of uncertainty is based on the following features: type, perception,
and approach. First of all, in the governance of environmental risks in the Barents Sea there
are three types of uncertainty. Epistemic is the first type of uncertainty that was evident since
the development of the Barents Sea management plan. This uncertainty is referred as
knowledge gaps, therefore, it was clearly stated the need to reach sufficient knowledge not
only on the environment itself, but also on the environmental impacts of human activities in
this area (Norwegian Ministry of the Environment 2006). As a result, after years of
implementation of the management plan in the Barents Sea more knowledge is now available;
however, it is still claimed that more knowledge is need. According to Bellona, little is known
about the consequences of the development of oil and gas activities in the Barents Sea. In line
with this, it is also argued that the operational performance of petroleum equipment under
extreme weather conditions is unknown (G. Tjetland 2011, pers. comm., 9 May). Next to this,
the revision of the Barents Sea plan makes evident that the focus on knowledge needs is still in
place and research will be prioritized in the most valuable and controversial areas (M. Knol
2011, pers. comm., 4 April). As a result, it is inferred that epistemic uncertainty is directing the
needs to know more about potential effects of petroleum activities in the Barents Sea.
In this case substantive is the second type of uncertainty; which is related to different
perceptions of actors about the same topic (Koppenjan and Klijn 2004). In line with this,
availability of more knowledge leads to different perceptions. For instance, environmental
monitoring in Norway and other northern countries provided clear results of the effects of
operational discharges (E. Lystad & E. Dragsund 2011, pers. comm., 25 May). Consequently,
contrasting arguments support diverse opinions on the degree of uncertainty. For instance,
uncertainties regarding to the environmental effects in the Barents Sea are large according to
Bellona (G. Tjetland 2011, pers. comm., 9 May). Additionally, it is considered that large
uncertainty on the effects of remaining discharges is a significant challenge to take decision on
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discharges in the Barents Sea (M. Knol 2011, pers. comm., 9 May). On the contrary, the oil and
gas industry considers that in recent years there has not been large knowledge gaps related to
environmental effects of drilling fluids (E. Lystad & E. Dragsund 2011, pers. comm., 25 May).
Next to this, it is argued that uncertain environmental effects of drilling fluids discharge are not
relevant for the Barents Sea; since up to present no discharges have been allowed in the this
area (E. Lystad & E. Dragsund 2011, pers. comm., 25 May; E. Olsen 2011, pers. comm., 26
May). In addition, environmental authority believes that the uncertainty related to
environmental impacts of offshore petroleum activities area specially related to produced
waters and not to drilling fluids discharges (pers.comm., May 2011). As a result, the evidence
shows the existence of substantive uncertainty reflected on different perceptions of the
uncertainty degree. All in all, it is clear that for some researchers and NGO uncertainty is large,
while petroleum industry and other institutions consider that uncertainty is not significant.
Accordingly, in this case the third type of uncertainty is the institutional. Here, backgrounds
and interests of actors influence the perception on the degree of uncertainty. Therefore, there
are two groups identified; on the one hand the actors which perceive large uncertainty
represented by NGO and some researchers (G. Tjetland 2011, pers. comm., 9 May; M. Knol
2011, pers. comm., 9 May). Here, the social perspective prevails. For instance, Bellona reflects
its social nature in the way it is involved in providing sustainable solutions to protect the
environment, while being active in the policy arena. Therefore, this environmental NGO
illustrates its interests advocating and lobbying in EU policies in order to emphasize
environmental issues. In line with this, environmental interest are reflected in the forums
created by Bellona, in which social, governmental, industrial actors participate in order to find
out environmental friendly and sustainable policies (Bellona Foundation 2011).
On the other hand, actors from oil and gas industry and governmental institutions do not
perceive significant uncertainty (E. Lystad & E. Dragsund 2011, pers. comm., 25 May; pers.
comm., May 2011). In line with this, Knol (2010a) illustrates how actors from oil and gas
industry argue that they have enough knowledge about potential risks in the Barents Sea. In
addition, oil and gas industry have put particular efforts in the development of risk assessment
tools. For instance, OLF has work on a general method (MIRA) to perform risk assessments (E.
Lystad & E. Dragsund 2011, pers. comm., 4 May). Consequently, this reflects how the technical
background of the petroleum actors is reflected in the emphasis to develop risk assessment
tools that might reduce uncertainty.
In line with this, the interest of the oil and gas industry is focus on maintain and increase
petroleum exploration and exploitation. For instance, the interests of the petroleum industry
in the Barents Sea are related to the potential of undiscovered petroleum resources (Knol
2010a; Norwegian Petroleum Directorate 2011a). Therefore, the development of exploratory
drilling activities is significant since it is the opportunity to find additional sources of oil and gas
resources. In addition, it is considered that the oil industry is willing to contribute to the
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government goals to develop activities in the north areas of the continental shelf, since
petroleum activities are extremely important for the Norwegian economy (Norwegian Oil
Industry Association 2011b). Hence, the Barents Sea case exemplifies how the governance of
environmental risk of drilling fluids discharges cross constellations of actors making evident
environmental and economic interests.
However, it seems that a scientific approach is used to manage epistemic uncertainty,
therefore substantive and institutional uncertainties are not yet being directly approached.
Accordingly, this approach is in place to bridge the knowledge gaps in the Barents Sea case. For
instance, the management plan for the Barents Sea clearly showed the need for collect more
knowledge through conducting researches. In addition, the scientific approach has been
applied by governmental institutions, oil and gas industry, and research institutes conducting
researches in the Barents Sea (E. Lystad & E. Dragsund 2011, pers. comm., 25 May; E. Olsen
2011, pers. comm., 26 May; M. Smith 2011, pers. comm., 11 May). As a result, better
knowledge is available about the marine ecosystem and environmental effects in the Barents
Sea. For instance, recently studies have been conducted on Barents Sea cod -before the
majority of data was based on organisms from other systems- illustrating that ‘the fish are
affected at lower levels of toxic compounds than before’ (E. Olsen 2011, pers. comm., 26 May).
This evidences that more knowledge is available; nevertheless it is still claimed the need for
the generation of more knowledge. For instance, it is expected that with the updated version
of the management plan of the Barents Sea more knowledge we will developed; particularly in
ecological relationships in marine environment, effects of climate change on the marine
ecosystems, and cumulative environmental effects (Government of Norway 2011).
Uncertainty is still playing a key role in the governance of environmental risks in the Barents
Sea case. Consequently, new challenges are emerging to approach substantive and
institutional uncertainties. Here, to get an agreement among environmental and economic
perspectives about uncertainty is desirable. Consequently, the social climate and risk culture
dimension might contextualize further approaches to deal with substantive and institutional
uncertainties since understanding of perceptions is needed.

3.4 Risk Approach to Govern Environmental Risks

Renn (2008) considers that precaution is a relevant approach to deal with large uncertainty. In
line with this, the interviews conducted in this study suggest that this approach has been
implemented in the governance of environmental risk in the Barents Sea. Actors such as
government institutions, petroleum industry, researchers, and NGO believe that
environmental risks related to operational discharges in the Barents Sea has been approached
in line with the precautionary principle (E. Lystad & E. Dragsund 2011, pers. comm., 25 May;
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M. Smith 2011, pers. comm., 11 May; G. Tjetland 2011, pers. comm., 9 May; M. Knol 2011,
pers. comm., 9 May). Consequently, precaution actions have been supported by the
Norwegian government, and reflected in the management plan of the Barents Sea. For
instance, this plan stated that precautionary measures and especial caution must be adopted
for the development of activities in the Barents Sea (Norwegian Ministry of the Environment
2006). As a result, the physical zero discharge policy was implemented in this area.
However, the adoption of the precaution approach in the Barents Sea has contested opinions.
On the one hand, the implementation of the precautionary principle in the physical zero
discharge policy is perceived as a good practice according to Bellona; it argues that the marine
environment will be protected from potential environmental impacts (G. Tjetland 2011, pers.
comm., 9 May). In contrasts, representatives from the industry consider that the physical zero
discharge policy is not very practical (M. Smith 2011, pers. comm., 11 May). Here, it is argued
that although the precautionary principle itself is applicable, the physical zero discharge is not
an optimum approach to avoid harm to the environment (pers. comm.., 2011). In addition, it is
argued that the precautionary principle was applied not only to govern uncertainties around
the environmental impacts of operational discharges, but also as a tool to steady the sociopolitical controversy over developments of petroleum activities in the Barents Sea (M. Knol
2011, pers. comm., 6 March). As a result, benefits of the adoption of a precaution approach in
the physical zero discharge policy are associated with the full protection from potential
environmental risks of drilling fluids discharges in the Barents Sea. However, disadvantages
related to the emergence of unintended environmental risk as a result of alternative disposals
of drilling fluids, limit the effectiveness of this approach.
Consequently, it is expected that with the implementation of the updated version of the
integrated management plan for the Barents Sea, the evaluation of risk on operational
discharges will be done for each individual activity. In this evaluation the amount and
composition of drilling cuttings, as well as the seabed community will be considered as
relevant factors (pers. comm., May 2011). This practice would signify a transition between a
precaution approach in the form of a physical zero discharge to a risk-based approach in which
the focus will turn to the adoption of risk assessments in order to have specific results over the
particular sensitivity of the marine ecosystem (M. Smith 2011, pers. comm., 11 May).

3.5 Risk Regulation of Drilling Fluids Discharges

In this case study, the regulation of environmental risk is analyzed from the level dimension,
the content dimension, and the regulatory principle. First of all, requirements related to
operational discharges are explored at international level; then the applicable acts for this case
are described at a national level, and finally the regulation framework for the zero discharges
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policy is explained at local level. Subsequently, the content dimension is investigated through
the size, structure, and style of the risk regulation. Finally, the zero discharge policy is analyzed
under the regulatory principles proposed by Majone (2010).

3.5.1

Interaction between Levels of Regulation

Operational discharges in the Barents Sea are regulated at international level by the OSPAR
convention, at national level by the discharge permits established in the Pollution Act, and at
local level by the zero discharges policy (Ministry of Petroleum and Energy 2010). Here, once
can argue that the statement about the need of prior authorization to discharges operational
fluids, established in OSPAR convention, is operationalized by the permits system of the
Pollution Act. However, it seems that although the physical zero discharges is in line with the
aim to reduce discharges established by OSPAR convention; the implementation in the form of
not discharges at all was particularly a case in the Barents Sea. This is evident since stricter
requirements were valid for the Barents Sea in comparison to other parts of the Norwegian
continental shelf.
All in all, the physical zero discharge policy is based on the precautionary principle (M. Smith
2011, pers. comm., 11 May; G. Tjetland 2011, pers. comm., 9 May; M. Knol 2011, pers. comm.,
4 April; E. Olsen 2011, pers. comm., 26 May). This principle motivated the establishment of this
policy in the Barents Sea with particular regards to the following elements: 1. this area is
considered as pristine, 2. vulnerable nature exists in the area, 3. uncertainty related to long
term effects of discharges, and 4. Lack of cleaning technologies to remove hazardous
substances and radioactive compounds from produced water (pers. comm., May 2011).
However, the updated version of the Barents Sea management plan defines that the physical
discharges policy is not in force anymore and operational discharges in the Barents Sea are
now regulated in the same way than in the rest of the Norwegian continental shelf (Ministry of
Environment of Norway 2011)).

3.5.2

Content and Regulatory Principle in Risk Regulation

The physical zero discharges policy is explored taking in consideration the content dimension
of risk regulation proposed by Hood and Rothstein (2001). Here the size, structure, and style of
this policy are described.
First of all, according to the analysis of the regulation for drilling fluids discharges in Norway, in
the Barents Sea the size of this policy is narrow. This is related to the prohibition of operational
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discharges in the Barents Sea, which reflects no tolerance of environmental risks. For instance,
it is clearly stated that discharge of drill cuttings or drilling fluids is not allowed (Ministry of
Petroleum and Energy 2010). As a result, the physical zero discharges indicated that alternative
disposals for operational discharges should be chosen. This means that drilling fluids should be
reinjected or disposed onshore; yet not discharged. In this case discharges are only permitted
under exceptional conditions, when safety considerations are involved. Therefore, the
regulation of drilling fluids discharges in the Barents Sea use to be stricter than in others parts
of the Norwegian continental shelf, evidencing the different toleration of the environmental
risk.
Second of all, the structure of the zero discharges policy is simple. It is reflected in the way the
regulation of operational discharges is organized. As explained in the previous section,
regulation is organized at international, national, and operationalized at local level.
Accordingly, the regulatory system is consistent according to the level of regulation and the
regulatory institutions. The Climate and Pollution Agency (KLIF) is clearly defined as the
environmental authority at national level designed to implement the government policy
regarding to pollution. The KLIF acts as a regulatory authority, supervising and monitoring the
state of the environment. As a result, the regulatory framework for the environmental risks of
drilling fluids discharge in the Barents Sea is stated in the zero discharge policy. This is, at the
moment, the only policy valid; in exceptional cases it is integrated the permits systems when
safety issues are justified, and eventual discharges are needed.
Third of all, restriction is the style of the zero discharge policy. In line with this, the policy aim
of the zero discharges is to restrict potential environmental risk from offshore operations.
From the analysis of regulatory documents, it could be inferred that the protection of the
marine environment is the intention of this policy; it has been translated in restrictions for
operational discharges. However, the intention to achieve protecting and sustainable
measures might be contrasted in practice. In this case, beliefs of regulatory actors and diverse
interests of private and non-governmental actors are in place. As described in section 3.2, the
diverse backgrounds of the actors involved in the risk governance may influence their
interpretations, and therefore, divide the style of certain policy according to economic and
environmental interests. In brief, it could be expected that the intention to achieve the zero
discharge policy could rely on the prioritizing of economic development versus environmental
protection in the area.
Finally, the physical zero discharge policy was consistent with the first principle proposed by
Majone (2010). This principle is related to prohibitions; therefore, this policy illustrates the ban
to operational discharges in the Barents Sea due to uncertainty of potential environmental
risks. Additionally, this principle is perceived as the least sophisticated approach to regulate
risks (Majone 2010). In line with this, it is argued that the implementation of the physical zero
discharge policy in the Barents Sea could be seen as a symbolic measure. Since this policy
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should be perceived ‘as part of a package deal that results in opening of the Barents SeaLofoten area for the expansion of petroleum activity’ (M. Knol 2011, pers. comm., 4 March).
Consequently, it is relevant to consider that according to the nature of this principle, it could
be suitable in certain cases as a regulatory response; yet its implementation ‘has to be proved
rather than simply assumed’ (Majone 2010, p. 11).

3.6 Risk Governance of Drilling Fluids in the Barents Sea

From the previous description of uncertainty, risk approach, and risk regulation in the Barents
Sea it is evident a strong interaction between epistemic uncertainty, precaution approach, and
the physical zero discharge policy. This interaction can be observed in figure 6 indicating that
epistemic uncertainty plays a leading role in the adoption of a precaution approach, and
therefore in the implementation of a strict regulation for drilling fluids discharges in the
Barents Sea.
The risk governance of drilling fluids in the Barents Sea shows two phases in the interaction
mentioned above. The first phase started with a common agreement on the type of
uncertainty. At the time the Barents Sea was open for petroleum activities, uncertainty was
focused in knowledge gaps of the marine environment and the environmental risks of
operational discharges (Norwegian Ministry of the Environment 2006). As a result, epistemic
uncertainty was considered as large, and scientific advice supports the development of the
management plan for the Barents Sea. Here, the argument was based on the need of more
knowledge in order to avoid potential long term effects of operational discharges (Knol 2010a;
Knol 2011). As a result, the Norwegian environmental authorities adopt a cautious position
and decided to maintain the most vulnerable areas closed (Knol 2010a). Consequently, a
precaution approach was adopted; it was first stated at international level, implicit in the
OSPAR convention. Subsequently, at national level the Pollution Act states the adoption of
preventive measures. Accordingly, the precaution approach was operationalized in the Barents
Sea management plan. The reason to adopt this approach might be related to that Norwegian
environmental authorities prefer to take precaution actions when open new areas for
petroleum development, until enough information of potential environmental risks are
available (E. Lystad & E. Dragsund 2011, pers. comm., 4 May). Therefore, this approach leads
to taking the highest degree of precaution evidencing no tolerance of environmental risks. As a
result it was operationalized the physical zero discharges policy.
All in all, the first phase of risk governance in the Barents Sea case is consistent with the
hypothesis stated in this thesis. The picture of the risk governance of drilling fluids discharges
illustrates that when uncertainty is large, precaution approach is adopted, and therefore
stricter regulation is in place.
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Figure 6. Scheme of governance of environmental risks for drilling fluids discharges in the Barents Sea

Nowadays, the interaction described is starting the second phase; it is characterized by
transitions in uncertainty, risk approach, and risk regulation (See figure 7). This means that the
risk governance settlement would change. The starting point in this transition is uncertainty;
the former epistemic uncertainty is now moving towards to substantive uncertainty. This
transition might be influenced by the availability of more knowledge. For instance,
representatives of oil and gas industry consider that during recent years there has not been
large knowledge gaps related to environmental effects of drilling fluids. It is argued that water
based drilling fluids; which are the most common used; have shown small effects on the
marine environment (E. Lystad & E. Dragsund 2011, pers. comm., 4 May). Accordingly, the
environmental authority is aware of these results in the Barents Sea area as well as other parts
of the Norwegian continental shelf. This authority believes that the uncertainty related to
environmental impacts of offshore petroleum activities area specially related to produced
waters and not to drilling fluids discharges (pers. comm., May 2011).

Therefore, the

availability of more knowledge has influenced the perception of uncertainty, and therefore the
change from epistemic to substantive uncertainty.
Coupled to the shift in type of uncertainty, it is foreseen a transition between a precaution
approach in the form of a physical zero discharge to a risk-based approach. Here the focus will
turn to the adoption of risk assessments in order to have specific results over the particular
sensitivity of the marine ecosystem (M. Smith 2011, pers. comm., 11 May). In this new
approach evaluation of specific conditions of the place of the operational discharges will be
analyzed. This transition could be the result of the reflection on environmental impacts
associated to the alternative disposal of drilling fluids; both transportation and treatment or
disposal onshore; factors such as green house emission from the transportation of drilling
fluids offshore, and onshore impacts for disposal need to be taken in consideration (M. Smith
2011, pers. comm., 11 May). After all, it was recommended to evaluate from case to case the
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discharges of drill cuttings on the location offshore. In this evaluation the amount and
composition of drilling cuttings, and the seabed community will be considered as relevant
factors (pers. comm., May 2011).

Figure 7. Transition in the governance of environmental risks for drilling fluids discharges in the
Barents Sea

Arguments on the benefits of the adoption of a risk-based approach support the transition in
approaches in the governance of environmental risk of drilling fluids. From the industry
perspective, a risk-based approach is better than a physical zero discharge approach. It is
argued that a risk-based approach provides very specific information of the risk in the area
object of analysis (M. Smith 2011, pers. comm., 11 May). For instance, in a risk-based approach
particular characteristics of the study area such as environmental conductions, environmental
sensitivity, and environmental fates of drilling fluids discharges are considered (Cobby and
Craddock 1999; Singsaas, Rye et al. 2008). As a result, researches have been carried out on the
development risk assessments tools focusing on drilling discharges (Singsaas, Rye et al. 2008;
Smit, Frost et al. 2008). After a while, oil and gas companies are using more frequently risk
analysis of drilling fluids based on these tools and considering the discharges models (E. Lystad
& E. Dragsund 2011, pers. comm., 4 May ; M. Smith 2011, pers. comm., 11 May). An example
of successful implementation of a risk-based approach in the Norwegian oil and gas industry
for produced water management is described by Smit et al. (2011).
Nevertheless, the implementation of a risk-based approach has also challenges. One of the
challenges is related to the necessity to reach an agreement on the method which will be used
to assess risks (M. Smith 2011, pers. comm., 11 May; Knol 2011, pers. comm., 9 May). Due to
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the large diversity of methodologies to assess risk it could became difficult to decide on which
one reflects the interests of the actors involved. Another challenge is related to the
communication process (M. Smith 2011, pers. comm., 11 May), it illustrates the way in which
results are going to be communicated to different actors. In this sense, these challenges have
the potential to promote the emergence of substantive and institutional uncertainties since
different perceptions of the results of risk assessment would be spread among the different
actors involved.
Finally, the transition in risk regulation is illustrated in the updated version of the Barents Sea
management plan. It is clear that operational discharges from offshore petroleum activities in
the Barents Sea are regulated in the same way than in other parts of the Norwegian
continental shelf. This makes evident the transition in the content of regulation which will turn
from a strict regulation to a risk-based regulation. Here changes would be evident in the size
and style dimension; while size would reflect more acceptability of risk, the style would show
less restriction on operational discharges. On contrary, the structure of regulation would be
the same, since not changes in the level or regulatory institutions are foreseen. In addition, the
regulatory principle would face a transition. It seems that researches conducted provide
certain results which will lead the transition from a prohibition principle to the significant-risk
doctrine principle. Therefore, the regulation of risks would be prioritized according to the
results of quantitative risk assessments. In this case the risk-based approach will provided the
bases to evaluate specific requirements for individual cases.
In summary, perception of uncertainty and risk acceptability are likely to influence changes in
the risk governance settlement. Uncertainty has shown different perceptions on the degree of
uncertainty that lead the changes in the type of uncertainty. In line with this, it is possible to
assume that acquiring more knowledge on the environmental risks of drilling fluids discharges
could fill the gaps on their long-terms effects. Nevertheless, this will not solve the diverse
interpretation that the actors involved have on the level of uncertainty that operational
discharges imply. Next to this, the perception of actors is linked to the institutional
uncertainty. In this case the management of this kind of uncertainty is even more complex due
to economic and environmental interests which are in place. On the other hand, risk
acceptability is related to the risk approach. As a result it would shift from no acceptability at
all of potential environmental risks when uncertainty is large, to a certain level of risk
acceptability when there are more knowledge provided by risk assessments. What is clear here
is that the acceptability of environmental risks depends on the perception that actors have.
Finally, one can argue the perception of actors influenced the way uncertainty is managed as
well as the risk acceptability.
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4. WESTERN AUSTRALIA CASE STUDY

Western Australia is the largest state in the Australia continent having borders with the
Indian Ocean and the Timor Sea. This state is characterized by its significant extension in its
marine waters. On the one hand, coastal waters of Western Australia cover 117.887 km2
within the three nautical miles; on the other hand, an area in deeper marine waters of
2.1888.647 km2 into the Exclusive Economic Zone is also covered. Therefore, environmental
and economic industrial development is essential for the governance of marine resources in
Western Australia. In environmental terms, Western Australia has a particular marine
biodiversity considered as the second richest in the world. Beside this, mangrove
communities, high latitude coral reef, and inverse-estuary are some examples of Western
Australia’s marine ecosystems (Australian Goverment 2007).
However, oil and gas resources contribute significantly to Western Australia not only in
economic terms but also in energy terms. First of all, this state produces 72 per cent of
natural gas and 74 per cent of crude oil and condensate resources at national level
(Department of Mines and Petroleum Western Australian Government 2010). Besides this, in
the period 2009-10 the petroleum sales were $ 18.8 billion (Department of Mines and
Petroleum Western Australian Government 2010). In addition, in 2010 the production of
Liquefied Natural Gas (LNG) increased its production to 16.5 million tons and its sales were
$8.8 billion (Department of Mines and Petroleum Government of Western Australia 2011).
Second of all, Western Australia supplies energy for internal consumption and for
international exports as well. Japan, South Korea, China are some of Asian countries that
Western Australia exports to (Department of Mines and Petroleum Government of Western
Australia 2011). Considering that offshore gas resources are still increasing, Western
Australia wants to position itself as leader in energy security in the South East Asia region
(Department of Mines and Petroleum Government of Western Australia 2011).
Marine resources are important in Western Australia because of environmental and
economic considerations. However, to establish sustainable conditions that ensure
environmental protection and economic development of petroleum activities is a challenge.
In this sense, the Government of Western Australia has an approach to regulate drilling
fluids discharges. This approach is founded in the assessment environmental risks of drilling
proposals case-by-case at State level. Nowadays, Western Australia has significant number of
discovering of oil and gas resources (See Figure 8); nevertheless, environmental concerns
related to the Montara oil and gas release in the Timor Sea have foreseen changes in the
administrative body of environmental resources in Australia at National level (Government
of Australia 2011). Consequently, claims to make environmental regulation stronger are in
place (R. Warner 2011, pers. comm.., 25 May).
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In this section, the interaction between uncertainty, risk approach, and risk regulation in the
governance of environmental risks related to drilling fluids discharges in Western Australia is
investigated. Here, the same criterion of analysis used in the Barents Sea case study is
adopted. The analysis of the risk governance of drilling fluids in the case of Western Australia
reflects the situation at the moment of writing this thesis (May-June 2011).
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Figure 8. Timor Sea production facilities and significant hydrocarbon discovers
Source: Petroleum in Western Australia, April 2011, Department of Mines and Petroleum Western Australian Government

4.1 Legislation and Actors in the Governance of Environmental Risk
in Western Australia

The Commonwealth of Australia is the formal way to refer to the Australia federation of states.
This country has six states and two territories which have an independent government. For
petroleum activities Commonwealth and State level considerations are required. However,
depending on the particular activity as well as the location, the extent of involvement of the
Government levels is different.

Particularly in the case of environmental regulation of

petroleum activities minimum to major governmental departments are involved at
Commonwealth and at State level. Before the start of a petroleum activity, it is required that
the environmental department and the resource department at Commonwealth and State
level, approve permission to develop petroleum activities. In line with this, Commonwealth
and State jurisdictions for offshore petroleum activities varies in terms of sovereignty. For
instance, the States have sovereignty within 3 nautical miles from a base line in coastal waters.
Consequently, Commonwealth jurisdiction begins from the State limits and it is limited by the
Exclusive Economic Zone.
In practice, the regulations for offshore petroleum activities are common across
Commonwealth and State jurisdictions.

This means that within the framework of the

Commonwealth petroleum legislation, the authority to coordinate assessments and approvals,
as well as to regulate activities is delegated to State resource agencies. Accordingly, these
responsibilities are exercised by the State in consultation with both the Commonwealth and
other agencies at State level (APPEA 2008).
For the governance of environmental risks related to offshore petroleum activities in Western
Australia, the following are the most relevant agencies involved at Commonwealth and State
level (See figure 9).
At Commonwealth level, The Department of Sustainability, Environment, Water, Population
and Communities (SEWPAC) and the Department of Resources, Energy and Tourism (RET) are
the institutions in charge of environmental and resource issues respectively. On the one hand,
the SEWPAC is the governmental body at Commonwealth level responsible for the
development and implementation of policies to conserve and protect heritage and
environment of Australia. This department is in charge of the administration of the
Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act). Accordingly, this
department undertakes assessments of proposals referred under the EPBC Act. It is important
to note that the assessment process conducted by the SEWPAC is independent to the one
carry out by the DMP (Department of Sustainability Environment Water Population and
Communities of Australia 2011; Government of Western Australia Department of Mines and
Petroleum 2011). On the other hand, the RET is the adviser department in terms of resources,
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energy and tourism policy. The RET is in charge of the development and maintenance of policy
in these terms. Therefore, this department has objectives related to enforcement of the
Australian economic growth, secure energy systems, and participation in the domestic and
international environmental policy.
From the industrial actors, APPEA is the body which represents the upstream oil and gas
exploration at production industry at Commonwealth level. It works together with the
Australian governments at Commonwealth, State and Territorial level, to ensure that the
commercial and regulatory framework encourages the investment and development of oil and
gas resources. Additionally, the oil and gas industry is committed to conduct research in
marine environment (APPEA 2011b).
At State Level, the Department of Mines and Petroleum of Western Australia (DMP) is the
agency responsible for providing geoscientific information of energy and mineral resources,
manage the systems of petroleum, mining and geothermal industries, and to regulate and
ensure safety, health and environmental according to Commonwealth and State regulations.
This institutions provides environmental services regarding to environmental assessments,
audit and monitoring activities, and administrates State and Commonwealth petroleum
legislations associated with environmental issues (Government of Western Australia
Department of Mines and Petroleum 2011). Additionally, the DMP interacts with other
relevant institutions such as the Australian Petroleum Production and Exploration Association
(APPEA), the Department of Environment & Conservation (DEC), the Department of Resources,
Energy and Tourism (RET), the Department of Sustainability, Environment, Water, Population
and Communities (SEWPAC), and the Office of the Environmental Protection Authority (OEPA).
The Environmental Protection Authority (EPA) is an independent body at State level that
assesses proposals within its jurisdiction in line with the establishments of the Environmental
Protection Act 1986. Depending on factor such as environmental sensitivity, potential
environmental impact level, and location, petroleum proposals may be directed to the EPA.
This authority is adviser of the Ministry for Environment of Western Australia in environmental
issues. Next to this, the OEPA is a governmental body at State level that supports the
Environmental Protection Authority (EPA) carrying out environmental impact assessments and
developing environmental protection policies. Additionally, the OEPA monitors compliance of
approvals according to Ministerial conditions. This office collaborates with actors from the
industrial, governmental, and social sector such as oil and gas industry, environmental NGOs
and community (Environmental Protection Authority Western Australia 2011).
The Department of Environment and Conservation (DEC) is responsible for protect and
conserve Western Australia environment. Consequently, it manages marine, conservation, and
Commonwealth parks at State level, as well as natural reserves and marine management
areas. Among its responsibilities, the DEC contributes to both to manage environmental
impact assessments and to develop environmental protection policies (Department of
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Environment and Conservation of Western Australia 2011). Therefore, when the development
of petroleum activities has the potential to affect protected areas, proponents should be in
contact with the DEC.
The interaction of governmental, scientific, industrial, and social actors takes place at State
level in the Stakeholder Reference Group (SRG). This is a consultation platform leaded by the
EPA in which representatives from APPEA, university sector, Department of Mines and
Petroleum, World Wide Foundation, among others, meet in other to provide ideas to the EPA
about environmental issues in policy terms and Environmental Impact Assessment process and
implementation (Environmental Protection Authority Western Australia 2011).

Figure 9. Organization of actors in the governance of environmental risk of drilling fluids discharges in
Western Australia

The EIA is a relevant element for the regulation of environmental risks in offshore petroleum
activities. According to Squelch (2006), principles of ecologically sustainable development
stated in the EPBC Act lead environmental assessment in Australia. The object of this Act states
the promotion of ‘ecologically sustainable development through the conservation and
ecologically sustainable use of natural resources’ (Goverment of Australia 1999). This object is
operationalized in principles of ecological sustainable development. Within these principles
the following are considered relevant for governance of environmental risk for drilling fluids
discharges. First of all, the precautionary principle is directed to adopt precaution measures in
the existence of scientific uncertainty, and to lead the risk-weighted evaluation in order to
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prevent adverse environmental effects (Goverment of Western Australia 1986). The other
principle states that environmental, social, and economic long-term and short-term
considerations should be integrated in decision-making process. Nevertheless, in practice it
seems that the principle of ecologically sustainable development has been implemented in the
form of sustainable use of natural resources, rather than in the form of the precautionary
principle. As a result, in Western Australia is evident the adoption of a single approach to
assess environmental risk of drilling fluids discharges.
At Commonwealth level the Department of Sustainability, Environment, Water, Population and
Communities administrates the EPBC Act. This Act outlines issues related to environmental
assessments which should be done to approve certain activity. In addition, the EPBC Act
defines that activities which take place in Commonwealth marine environment; outside of the
three nautical miles of State territory; are considered as ‘matters of Commonwealth
environmental significance’. As a result, these activities need to be approved and might
require an environmental impact assessment. All in all, the EPBC Act defines the framework to
take decision over the level of assessment, providing ways to assess relevant impacts for the
activity proposed.
The Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGS) 2 is also important to
regulate offshore petroleum activities at Commonwealth level. The OPGS is supported by the
Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009. These
regulations aim to guarantee the development of offshore petroleum activities in a consistent
way to the principles of ecologically sustainable development. The regulations require the
approval of petroleum activities by the designated authority in the State; in this case the
Department of Mines and Petroleum of Western Australia. This approval is based on the
environmental plan; the plan looks to ensure the fulfillment of the criteria established in the
environmental plan. First of all, it is clearly stated the ALARP principle as a criteria to
demonstrate that environmental effects and risks will be minimized As Low As Reasonably
Practicable. Second of all, it is stated that the plan should demonstrates that environmental
impacts and risks will be in an acceptable level. This regulation prescribes the content of an
environmental plan outlining the information that an environmental assessment must contain.
In addition, the environmental plan focuses on the reduction of environmental risks by the use
of a risk-based approach (Department of Resources Energy and Tourism Government Australia
1999). Through this, it is expected that measures will be formulated according to specific
circumstances of the petroleum operators, in order to accomplish satisfactory environmental
practices. Additionally, the environmental plan promotes the consultation between operators
and regulators. Therefore, a sufficient identification and evaluation of risks related to the
activity is considered to accept the environmental plan. To facilitate the development of the
2

The Offshore Petroleum and Greenhouse Gas Storage Act 2006 replaced the Petroleum (Submerged
Lands) Act 1967
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environmental plan, the Department of Resources, Energy and Tourism design the ‘Guidelines
for the Preparation and Submission of an Environmental Plan’. The guidelines provide a
detailed description of each element of the environmental plan. For instance, an
environmental risk assessment (ERA) is crucial part of the plan; as a result the guidelines
provide the conceptual structure of the ERA.
At State level, the Petroleum Submerged Lands Act 1982 and the Environmental Protection Act
(EP) 1986 of Western Australia applies to petroleum activities which take place in this State.
The first Act applies for the development of petroleum activities in the coastal waters of
Western Australia. On the other hand, the EP Act aims the protection of the environment at
State level in accordance to the environmental principles stated in the EPBC Act. The EP Act
refers to the environmental impact assessment in order to evaluate proposals of activities
which might have significant environmental effects. At this level, the Petroleum and
Environment Division of the Department of Mines and Petroleum is the authority which
assesses, audit, and inspect petroleum activities within Western Australia. This authority
provides environmental approvals taking in consideration an Environmental Management Plan
(EMP) which is in line with the requirements of the environmental plan, but only applies at
State jurisdiction.

4.2 Risk Approach

Western Australia evaluates the acceptability of the environmental risks related to drilling
discharges using a case-by-case assessment. By this, each drilling proposal is objectively
assessed taking in consideration established criteria. Environmental sensitivity, potential for
cutting accumulation, features of proposed drilling fluids, and discharge methods proposed are
some of the criteria considered in this evaluation. As a result, this assessment relies on a riskbased case-by-case approach featured by a holistic assessment of environmental risks. For
instance, the assessment of drilling fluids is made based on the complete context of the drilling
application rather than in the drilling fluids chemical category. In addition, the assessment of
environmental performance in the drilling fluids involves factors of ecotoxicity, biodegradation
and bioaccumulation of these fluids (Cobby and Craddock 1999).
Western Australia has adopted this approach for more than ten years, because of supportive
reasons that influenced its implementation. For instance, the variety of marine ecosystem in
the offshore area is large; consequently, several habitats such as coral reef, coralline limestone
island, sea grass meadows, among other, are present (Cobby and Craddock 1999). In addition,
the risk-based approach is in line with philosophy of the Commonwealth Petroleum
regulations (Government of Western Australia Department of Industry and Resources 2006).
This means that at a Commonwealth level, it supports the management of environment
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regulations. Accordingly, the offshore petroleum industry is regulated through Environmental
Plans founded on risk-based approach (Department of Resources Energy and Tourism
Government Australia 1999). Finally, a risk-base approach is perceived as a relevant strategy
to a better performance in the Environmental Impact Assessment in terms of transparency,
efficiency, and consistency (Goverment of Western Australia Environmental Protection
Authority 2009).
At State level, factors such as variety of marine ecosystems combined to uncertainties of the
environmental risks assessments require the adoption of a risk-based case-by-case approach in
order to minimize the uncertainty levels in the assessment process (Cobby and Craddock
1999). Another reason which facilitates the implementation of this approach is the number of
well applications received to discharge drilling fluids. During 2010 the Department of Mines
and Petroleum received 83 well applications (G. Cobby 2011, pers. comm.., 17 May). Hence the
resource capacity of the regulatory body is capable to evaluate each application. Additionally,
the use of the risk-based approach to Environmental Impact Assessment in Western Australia
improves the consistency, transparency, and efficiency of the EIA process (Goverment of
Western Australia Environmental Protection Authority 2009). In short, the use of the riskbased case-by-case in Western Australia is expected to continue due to its satisfactory results
in the regulation of drilling fluids (G. Cobby 2011, pers. comm.., 17 May).
However, the precaution approach is also acknowledged in the governance of the
environmental risks in Australia. According to Squelch (2006), the precautionary principle is
one of the guiding principles for the environmental assessment in Australia. This principle is
stated in regulation at Commonwealth and State level. For instance, at Commonwealth level
the Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act) states that
the precautionary principle must be taken into account in decision-making. In addition, this Act
relates the precautionary principle to the implementation of preventive measures in the
presence of scientific uncertainty (Goverment of Australia 1999). In addition, at State level the
Environmental Protection Act (1986) states that the precautionary principle is one of the
guiding principles to protect the environment in Western Australia. Consequently,
precautionary approach should be implemented when uncertainty exists or there are not
quantitative data available related to potential environmental risks (Department of Resources
Energy and Tourism Government Australia 1999). However, it seems that in practice the
implementation of the precautionary principle in the form of prohibitions is not accepted, at
least, for the oil and gas industry. For instance, it is argued that this industry is in favor of the
conservation systems in order to protect particular conservation areas due to its values or
particular ecosystems. Yet, it does not support the implementation of bans to petroleum
activities; since this kind of measure does not acknowledge the capacity of the oil and gas
industry to operate in sensitive environments having minimal or no effects to the environment
(APPEA 2011b).
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4.3 Uncertainty

In Western Australia it is acknowledged that uncertainty exists in the governance of
environmental risks. This uncertainty is epistemic and it is mainly related to knowledge gaps of
the marine environment itself. For instance, the state of the environment report 2007 of
Western Australia indicates that issues of ecology and biodiversity in marine environment are
not yet well-understood or researched. Consequently, it is considered that knowledge about
the marine environment is limited. As a result, the enforcement of current research in marine
environment has been proposed, next to initiatives related to the development of monitory
programs, and the establishment of a baseline of the current state of marine environment
(Australian Goverment 2007).
On the other hand, uncertainty in the context of offshore petroleum activities seems to follow
a different way. Accordingly, in both the EPBC Act at Commonwealth level and the
Environmental Protection Act 1986 at State level the ‘lack of full scientific certainty’ is referred
as inherent part of the precautionary principle. Hence, it is stated that the adoption of
preventive measures should be promoted rather than postponed in the existence of
uncertainty, when irreversible or serious risks for the environment could occur. In this case, it
is clear that uncertainty related to knowledge gaps is relevant when severe impacts could
affect the environment. However, uncertainties associated to drilling fluids discharges are
approached slightly different. First of all, uncertainty is considered as an intrinsic element in
the assessment of environmental impacts (Cobby and Craddock 1999). For instance, the
guidelines for preparation and submission of an environmental plan (1999) establish that in
the assessment of environmental impacts, uncertainty should be presented and discussed. In
addition, it is also stated that the best promising measures should be provided when
uncertainty exists. Therefore, it is argued that the adoption of a risk-based case-by-case is
necessary to provide sufficient understanding on specific conditions of the marine
environment and then diminish uncertainty level (Cobby and Craddock 1999).
According to the analysis of regulation as well as the interviews conducted in this thesis, it is
suggested that uncertainty related to potential effects of drilling fluids discharges is related to
knowledge. As a result, the availability of more knowledge about potential environmental
effects of these discharges may have had influence in the current status of uncertainty. For
instance, the project carried out by Apache Energy Ltd related to impacts of synthetic-base
drilling muds confirmed that the use of water-based muds alone does not present in adverse
effects on the benthic fauna of the seabed. Consequently this result is in line with literature
and other studies in Australia (APPEA 2011a). Additionally, the use of bio-indicators has
facilitated the understanding of ecotoxicity; providing results indicating that the environmental
effects of drilling fluids are less than expected (pers.comm., May 2011). In this case, the only
type of uncertainty is implicitly related to knowledge gaps. Therefore, the epistemic
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uncertainty is approached through the development of EIA conducted by the proponent, and a
case-by-case assessment of each drilling proposal is carried out by the Department of Mines
and Petroleum in Western Australia.
However, due to methodological limitations of this research it was not possible to identify the
current perception about the degree of uncertainty. One the one hand, limited information
was available regarding to previous status of uncertainty before the implementation of the
risk- based approach. On the other hand, the information available at the moment of writing
this thesis evidences that the perception on the degree of uncertainty is indeterminate. This
might be associated to the risk-based approach that has been implemented in Western
Australia. Through this methodology several assessments have been conducting taking in
consideration the environmental sensitivity of each drilling fluid proposal. As a result,
uncertainty is perceived as part of the risk assessment, and the risk-based approach represents
the way to reduce uncertainty. All in all, it indicates that epistemic uncertainty is not the
central focus of the governance of drilling fluids discharges in Western Australia.

4.4 Regulating Drilling Fluids Discharges

The analysis of risk regulation for offshore drilling fluids discharges in Western Australia
follows the same path of the Barents Sea case. Firstly, environmental regulations related to
environmental impacts of offshore petroleum activities are described at Commonwealth and
State level. Secondarily, the content in the regulation applicable for this case is illustrated
taking in consideration the size, structure and style. Lastly, according to the regulatory
principles of Majone (2010) the current regulation is analyzed.
4.4.1

Interaction between Commonwealth and State Levels

Petroleum activities in Western Australia require to be approved by the Department of
Sustainability, Environment, Water, Population and Communities, as well as the Department of
Resource, Energy and Tourism at Commonwealth level. In addition, these activities are also
regulated at State level by the Department of Mines and Petroleum of Western Australia, and
other governmental institutions at State level (See Figure 9). Therefore, the use of drilling
fluids in Western Australia is assessed by the Environmental Division of the Department of
Mines and Petroleum, considering the environmental risks related to the complete drilling
activity. Next to this, an environmental management plan is required for all drilling proposals
in which should be addressed the risk and environmental aspects related to the operation
(Cobby and Craddock 1999). Based on this information, the Mines and Petroleum Department
determines the acceptability of drilling fluids proposals case-by-case. This means that the
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regulation of drilling fluids discharges in Western Australia is done taking into account specific
environmental risks faced by the individual drilling proposals. Finally, the development of
petroleum activities itself requires the involvement of Commonwealth and State level; yet the
regulation of drilling fluids discharges in Western Australia is particularly established as State
level in line with the general guidelines established for petroleum activities at Commonwealth
level.

4.4.2

Content and Regulatory Principle in Risk Regulation

The size in the regulation of drilling fluids discharges is wide. In Western Australia is evident
that the toleration of environmental risks associated to drilling fluids is dependent on the risk
acceptability of these fluids prior a case-by-case analysis. As a result, no prescriptive risk
tolerance is stated. The tolerance to environmental risks depends on the criteria of assessment
of drilling fluids in which the environmental sensitivity of the location is a core element. Next
to this, significant information about the potential environmental risks is collected through the
environmental plan. This information provides basis to define toxicity categories of the drilling
fluids considering the sensitivity of the environment (Cobby and Craddock 1999). Therefore,
each drilling operation is assessed independently stating specific requirements. As a result, it
might be possible that specific requirements for drilling fluids discharges vary in size dimension
for each drilling proposal.
The structure of the regulation of offshore petroleum activities in Australia is complex.
Australia has governing bodies at different levels; the Commonwealth, States and two
Territory parliaments. As a result, these regulatory bodies have regulation which applies for
offshore petroleum activities (White 2010). Currently, offshore areas beyond the three
nautical miles are responsibility of the Commonwealth; these areas are regulated and
supervised by a Joint Authority that consist on the Commonwealth Minister and the pertinent
State Ministry of energy and resources (Squelch 2006). Consequently, in the case of Western
Australia several actors are involved, and regulations established at different level are applied
for offshore activities.
Here, the size and structure dimension of regulation overlaps because approvals of petroleum
activities are relying on the degree of environmental assessment, and the jurisdiction in which
the activity takes place. As a result, there are regulatory systems at Commonwealth and State
level which contains similar requirements. For instance, the Environmental Protection Acts, the
Petroleum Acts, and the Environmental Plans share similarities in its content; however differ in
the level of applicability which depend on the jurisdiction. Another issue is related to
environmental assessment; this is the common element that crosses different level in
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regulation and it is the central element in the regulation of environmental risks of offshore
petroleum activities.
The style of the drilling fluids regulation is describes adaptive. This means, that the regulatory
system at State level has the ability to change in order to suit different conditions of the
drilling fluids proposals. In line with this, it could be argued that regulatory actors in Western
Australia are eager to carry out environmental assessment. Therefore, it is expected that these
actors are willing to adapt the environmental risk regulation according to the risk acceptability
results from the environmental risk assessment. For instance, this is reflected in the
environmental regulations which are currently in place. The focus on the adoption of a riskbased case-by-case approach demonstrates its importance at State level, since this approach is
considered as an opportunity to establish co-regulatory actions between government and
operators (Cobby and Craddock 1999).
According to the regulatory principles stated by Majone (2010), the regulation of
environmental risks related to drilling fluids discharges in Western Australia are characterized
by two principles. On the one hand, the ‘least feasible risk’ principle fits to the aim of minimize
risks As Low As Reasonably Practicable. For instance, the ALARP principle is defined as an
acceptance criterion of the environment plan according to the Offshore Petroleum and Green
house Gas Storage Environment Regulations (2009). Here, the environmental plan must
demonstrate that environmental risks are continuously reduced, indicating the practices and
procedures to be used. Nevertheless, the Western Australia regulations are not in line with the
standardization of criteria to use drilling fluids. Consequently, a risk-based approach is
implemented case-by-case. Therefore, this assessment allows that particular requirements
regulate each drilling operation. On the other hand, the principle of the ‘significant-risk
doctrine’ is reflected in the Western Australia regulations because of its dependency on
environmental risk assessment. Accordingly, the drilling proposals are regulated according to
the acceptability of environmental risks resulted in the risk-based approach. However, it is not
possible to classify Western Australia regulations within one single category of regulations
principles; it is clear that regulations are based on environmental assessment of individual
cases looking to reduce risk to an acceptable level.

4.5 Risk Governance of Drilling Fluids in Western Australia

In Western Australia the risk-based approach leads the governance of environmental risks. In
this case, the risk approach defines the regulation of drilling fluids; specific requirements are
provided by permits based on the acceptability of risk defined for each drilling proposal. The
evidence suggests a strong interaction between risk-based approach and regulation of drilling
fluids discharges. This interaction can be observed in figure 10 indicating that risk-based
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approach are the central element in the implementation of adaptive regulation for drilling
fluids discharges.
Currently, risk regulation interacts to risk-based approach in a dependent way; this means that
requirements for drilling fluids discharges might varies from permit to permit depending on
the assessment based on established criteria. Accordingly, the risk regulation depends on the
acceptability of the environmental risks defined by the risk assessment. Here, it is driven by
factors such us environment sensitivity and environmental performance of drilling fluids in
specific areas. As a result, this assessment process might facilitate gaining knowledge on
potential environmental risks, assisting a better understanding on the marine environment. All
in all, the interaction between risk regulation and risk-based approach has result in an adaptive
risk regulation of drilling fluids discharges in Western Australia which is adjusted to each case
based on specific conditions of the operation and the environment.
In this case, it is argued that uncertainty is epistemic. Therefore, the EIA is the tool
implemented to acquire more knowledge about potential environmental effects. However, as
mentioned before, the perception on the degree of uncertainty is indeterminate.
Consequently, it might be possible that uncertainty is perceived in two ways. First of all, in the
risk regulation uncertainty is perceived as a condition to adopt precaution to protect the
environment. Second of all, in practice it is related as an inherent part of the risk-based
approach reflected in the environmental risk assessment. As a result, it seems that in the
governance of risk in Western Australia the degree of uncertainty is not perceived as a central
element for the governance of environmental risks; since uncertainty is assumed as part of the
risk approach. For this reason, it is believed that the risk-based approach is the tool to reduce
uncertainty. All in all, it implies that the risk regulation acknowledges the existence of
uncertainty but in practice risk regulation is not dependent on it.

Fig 10. Governance of drilling fluids discharges in Western Australia
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In summary, the interaction of epistemic uncertainty, risk-based approach, and risk regulation
in Western Australia partially deviates from the hypothesis stated in this thesis. First of all, the
governance of environmental risk of drilling fluids discharges evidences that the risk-based
approach is the guiding element. Consequently, there is a strong dependency from the risk
regulation on risk assessments, but not dependency on uncertainty. Second of all, the
perception of uncertainty is related to its nature more than to its degree. This means, that the
need to get more knowledge about marine ecosystems is acknowledged, yet the degree of
uncertainty it is indefinite. Here, the methodological limitations in this thesis lead to difficulties
to get more information about perceptions of the actors about the degree of uncertainty. For
instance, it was not feasible to establish contacts with actors from the petroleum industry
sector, neither with environmental NGOs representatives. As a result, it is not possible to
prove if the existence of low degree of uncertainty might have lead to the adoption of the
current risk-based approach. Consequently, there is a possible outcome of the indeterminacy
on the degree of uncertainty. It could be expected that in the current situation the degree of
uncertainty might be lower; as a result it is not relevant in the risk governance settlement. In
addition, it is likely that the implementation of the risk-based approach has reduced to some
extent the degree of uncertainty as low as possible. However, there are questions remaining
about the way in which actors from different sectors perceive uncertainty.
What is clear now, is the adaptive character of the regulation for drilling fluids discharges in
Western Australia. This means that the requirements established for particular drilling
proposals depend on the results of the risk assessments rather than on uncertainty. Since
discharges are not prohibited, environmental risks of drilling fluids discharges are accepted in a
certain level. However the acceptability of these risks is dependent on the risk assessments
results.
Nevertheless, potential changes in the risk governance in Western Australia might occur; the
Government of Australia is proposing the establishment of a Commonwealth regulatory body
to administrate safety and environmental issues of offshore petroleum activities. The functions
of the current Commonwealth Offshore Petroleum Safety Authority (NOPSA) will be enlarged
becoming the Commonwealth Offshore Petroleum Safety and Environmental Management
Authority (NOPSEMA). It is expected that by January 2012 this authority will be responsible for
the environmental plans, structural integrity, and daily operations of offshore petroleum
activities in Commonwealth waters. Additionally, with this model States or Territories are able
to transfer powers to NOPSEMA for regulate offshore oil and gas activities within coastal
waters (Government of Australia 2011).
Accordingly, the Government of Western Australia is not in favor of the establishment of a
Commonwealth offshore petroleum regulator. First of all, this State is not convinced that the
improvement of standards and the informant of regulation will be the result of the
implementation of a Commonwealth regulator. For instance, the State Government argues
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that the approval process will probably be more complex. As a result, Western Australia
proposes an alternative approach based on the model of compliance auditor body at
Commonwealth level. It is indicated that this approach will maintain the role of Sates and
Territories as well as strengthen regulation, by avoiding time consuming process and using the
existing knowledge of local institutions. All in all, Western Australia states that current joint
authority-delegated authority administrative process should keep in place (Department of
Mines and Petroleum Government of Western Australia 2011).
As a result, the establishment of the Commonwealth regulatory body would affect the
structure of the existing regulation. Firstly, the responsibility of current regulatory bodies of
environmental issues at State level might change. Accordingly, new perceptions would be in
place influencing the style of the regulation. As a result, changes in the content of regulation
might lead to shifts in the perception of uncertainty as well as the risk approach. On the one
hand, it is expected that actors’ perception would be influenced by the lesson learned from the
Montara acute pollution incident. This incident might lead the demands for a more strict
regulation of offshore petroleum activities. Therefore, the current interaction between risk
regulation and risk approach would be affected by the increase of awareness on uncertainty in
environmental risk assessment. In addition, the interest to harmonize risk approach among
States and Territories could emerge, resulting in changes on the current regulatory framework.
Finally, it is expected that the risk governance settlement for offshore petroleum activities
would change in Western Australia.
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5. COMPARISON OF RISK GOVERNANCE IN THE BARENTS SEA AND
WESTERN AUSTRALIA

In line with the purpose of this research, this section presents the comparison in the
governance of environmental risks of drilling fluids discharges in the case studies. Firstly, the
interaction between uncertainty, risk approach, and risk regulation is compared. Secondarily,
the differences and similarities between these elements are described.

5.1 Comparison of Uncertainty

The most remarkable similarity in the two cases relies on the type of uncertainty; in both cases
epistemic uncertainty exist. However, the degree of uncertainty, perception of uncertainty,
and interaction to risk approach differ. Table 1 outlines the results of this comparison.
Regarding the type of uncertainty, the Barents Sea case is characterized by epistemic,
substantive, and institutional uncertainty; while in Western Australia only epistemic
uncertainty is evident. In the first case, lack of sufficient knowledge has been the core
argument for the existence of epistemic uncertainty. For instance, in the Barents Sea
management plan (2006) it is stated that there is not sufficient knowledge about impacts of
environmentally hazardous substances, especially in seabirds and mammals. On the other
hand, the updated version of this plan illustrates that new knowledge related to seabed,
seabirds and geology has been strengthened by the MAREANO and SEAPOP programs. As a
result, it illustrates that knowledge about ecosystem of the Barents Sea-Lofoten Islands is in
general extensive; however more knowledge is needed in areas such as interactions of
petroleum activities, shipping and fisheries and effects of ocean acidification. In brief, it is
mentioned that the development of economic activities in the Barents Sea shall be conducted
through a knowledge-base management (Ministry of Environment of Norway 2011).
In line with this, the development of risk assessments tools and researches results has
provided new information. Therefore, the Barents Sea case is facing a transition in which
epistemic uncertainty is being reduced, and substantive uncertainty is emerging. As described
in section 3.2, this type of uncertainty is characterized by perceptions of actors. In this case
contested opinions on the degree of uncertainty are in place. Therefore, it is evident that
uncertainty is perceived as large for some researchers and NGO, while petroleum industry and
other institutions believe that uncertainty is not significant. In line with this, institutional
uncertainty is emerging. Accordingly, perceptions of actors on the degree of uncertainty are
associated to the background of actors. In this case, actors from the oil and gas industry have a
technical background and support their opinions on results of conducted researches. On the
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other hand, actors from NGOs have a social background and support their opinions on public
concerns.
On the other hand, in the Western Australia case it is evident that uncertainty is also related to
knowledge gaps of the marine ecosystem. For instance, it is considered that there is not
enough knowledge of issues of marine environment such as biodiversity and ecology
(Australian Goverment 2007). Additionally, uncertainty is perceived as an inherent element to
the risk assessment process (Cobby and Craddock 1999). Consequently, the perception of
uncertainty might be related to the decline of its level rather than its degree. Here, it is
relevant to mention that the analysis about uncertainty perception was restricted by the
methodological design of this thesis.
In line with this, the two case studies have adopted a scientific approach to deal with
uncertainty, yet the evidence suggests different use of scientific results. In the Barents Sea
case this approach has been related to conducting researches while in Western Australia it has
been more focused on environmental risk assessment procedures. For instance, in the Barents
Sea case efforts have been directed to the development of more research to bridge knowledge
gaps and therefore reduce epistemic uncertainty. On the other hand, in Western Australia the
focus on uncertainty is centralized in the risk-approach. As a result, the risk assessments
attempt to collect specific information and reduce the level of uncertainty.
In both cases uncertainty is related to the risk approach adopted; however this relation takes
different forms. While in the Barents Sea case the degree of uncertainty leads to the adoption
of precaution approach arguing the existence of knowledge gaps; in the Western Australia case
the risk-based approach has been the tool to reduce the level of uncertainty. One possible
explanation for this difference is that uncertainty has been perceived in a different way in both
cases. This means that to the extent that uncertainty is perceived as large, it is likely the
adoption of a precaution approach. In line with this, one could argue that the perception in the
degree of uncertainty has been influenced by the emphasis on knowledge requirements to
take decisions. Therefore, the justification on the adoption of a precaution approach is based
on the unknown effects of environmental risk. Here, uncertainty directs the adoption of the
risk approach.
On the contrary, it might be possible that the perception of uncertainty is indefinite in Western
Australia. As a result, the degree of uncertainty is not significant since it is considered that the
risk approach reduce uncertainty. In this case, it is clear the risk approach guides the way in
which uncertainty perceived. Accordingly, the way in which uncertainty is perceived might be
related to the current trend to promote the implementation of risk-based approaches in order
to achieve better efficiency in regulatory process. For instance, countries such as Australia,
New Zealand and Canada have followed this trend (Cabinet Office, 1999; Hampton, 2005;
AS/NZS 4360, 1999 cited in Rothstein, Irving et al. 2006).
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Table 1. Comparison of uncertainty in the governance of environmental risks in the Barents Sea and
Western Australia case studies

Uncertainty

Barents Sea case

Western Australia case

Type

Epistemic, substantive, and
institutional

Epistemic

Perception of degree

Large at the beginning,
currently in transition

Not explicit, it attempts to
decrease the level of
uncertainty

Approach

Awareness of existence of
uncertainty, focus on the
need of more research to
bridge knowledge gaps

Awareness of the existence of
uncertainty, focus on riskbased approach

Relation with the risk
approach

Due to large uncertainty
precaution approach has
been implemented

The risk-based approach
minimize uncertainty

5.2 Comparison of Risk Approaches

The risk approaches implemented to govern environmental risks related to drilling fluids
discharges differ in both cases. On the one hand, the Barents Sea case illustrates the
implementation of a precaution approach. This approach has been supported at national level
and reflected at local level through the implementation of the integral management plan in
the Barents Sea. As a result, the precaution approach was operationalized in the restriction of
drilling fluids discharges with the aim to have as low as possible discharges and preferable
minimum discharges. On the other hand, Western Australia implemented a risk-based
approach. The adoption of this approach was an initiative at State level in order to determine
the acceptability of the drilling proposal based on an environmental risk assessment.
The adoption of different approaches for the management on environmental risk associated to
the same activity seems to be related to the following causes. First of all, the acceptability of
environmental risks in both cases differs. In the Barents Sea case the potential risks related to
drilling fluids discharges is not accepted. This might be related to the environmental culture
that is reflected in the environmental policies of Norway. For instance, it is considered that
environmental standards of the Norwegian petroleum sector are very high compared with
other countries. Since environmental issues have a strong emphasis, it is believed that the
emission standards for petroleum activities in Norway are one of the strictest worldwide
(Norwegian Ministry of the Environment 2006; Ministry of Petroleum and Energy 2010). As a
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result, precaution measures to protect the environment have emerged at international level
and implemented at local level in the form of the zero discharge policy.
On the other hand, in Western Australia the acceptability of risks is related to the sustainability
principle. For instance, it is believed that the Australian Government is committed to the
development of policies that facilitates the international competitiveness in terms of energy
resources; taking into account sustainable and environmental principles (Department of
Resources Energy and Tourism Government Australia 2011). In addition, the petroleum
industry argues that prohibitions to develop petroleum activities in sensitive environments are
a simplistic and not suitable way to manage marine environments (APPEA 2011b). Therefore,
the acceptability of risk might rely on the long experience of the industry conducting activities
in sensitive areas having minimal environmental effects. As a result, the acceptability of
environmental risks has been operationalized in the ALARP (As Low As Reasonable Practical).
This principle is stated at the Commonwealth level and reflected at State level in the
environmental risk assessment. Consequently, environmental risks of drilling fluids discharges
are accepted, yet depending on the environmental risk assessments. The other reason which
influences the adoption of different approaches is the perception of uncertainty. As explained
before, in the Barents Sea uncertainty was perceived as large. As a result, a precaution
approach was adopting following the common trend in the management of risk. On the other
hand, in Western Australia the degree of uncertainty is not perceived because it is implicit in
the risk assessment; as a result, it is expected that the risk-based approach reduces
uncertainty. All in all, it is evident that both risk acceptability and uncertainty perception could
influence the adoption of certain type of risk approach.

5.3 Comparison of Risk Regulation for Drilling Fluids Discharges

The two case studies analyzed in this thesis, display two different sets of risk regulation. Table
2 summarizes the comparison of the risk regulation based on the following aspects: content,
category, and level.
In the content dimension, the regulation of discharges of drilling fluids differs largely in the
cases of Barents Sea and Western Australia. The size of the risk regulation for the Barents Sea
is narrow, while in Western Australia the size is wide. In the first case, it is argued that the
content of the physical zero discharge is narrow since there is no tolerance of environmental
risk of drilling fluids discharges. As result, discharges were not allowed and the regulation of
drilling fluids discharges use to be stricter in the Barents Sea than in the rest of the Norwegian
continental shelf. On the contrary, the tolerance of environmental risks is higher in Western
Australia than in the Barents Sea case. This means that the current regulatory system at State
level allows the discharges of drilling fluids under certain conditions. As a result, the
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environmental risks associated with this activity are accepted in certain level; yet depending
on the risk assessment results. Finally, the size dimension in both cases is influenced by the risk
acceptability.
Secondly, the structure differs from simple in the case of the Barents Sea to complex in
Western Australia. In the first case, the regulatory system is well defined and specific for the
case of drilling fluids discharges. This means that the zero discharges policy is the regulation
applicable for operational discharges and must be fulfilled by all offshore petroleum activities
conducted in Norway. Here, the jurisdiction of offshore areas is a remarkable difference. While
in Norway operational discharges are regulated at National level and applied in the Barents
Sea; in Western Australia the regulation and supervision varies depending on the jurisdictions
of the Commonwealth and Western Australia State. As a result, the involvement of
governmental actors varies depending on sovereignty issues. In addition, in Western Australia
the complexity of the structure of regulation is related to two factors. On the one hand, the
levels of regulation are at Commonwealth, State, and territory level. On the other hand, the
existence of regulation at different levels also involved the participation of more institutions
and regulatory bodies to supervise environmental issues at commonwealth and state level.
Thirdly, the style of risk regulation varies; in the Barents Sea it is focused on protection aligned
with the precautionary principle. As a result, the style of the zero discharge policy is
characterized by restriction. Therefore, in the Barents Sea management plan the intention to
protect the marine environment while conducting petroleum activities in the Barents Sea is
perceived. Nevertheless, in practice the economic and environmental interests that
characterized the actors involved in the risk governance settlement may affect the style of
regulation. Accordingly, it might be possible that prevalence of either economic or
environmental interests lead to shifts in the style of the regulation.

On the contrary, in

Western Australia the style is adaptive; this is related to the characteristic of the regulatory
system that facilitate to set particular requirements for drilling proposals based on risk
assessments results. Consequently, regulatory actors at State level are in favor of the analysis
of environmental risks in a case-by-case basis.
In the category dimension, the physical zero discharge policy to regulate drilling fluids
discharges in the Barents Sea case is a clear example of the regulatory principle of prohibition
proposed by Majone (2010). This principle is reflected in the prohibition of drilling fluids
discharges in the Barents Sea justifying the existence of epistemic uncertainty. On the
contrary, in Western Australia the least feasible risk and the significant risk-doctrine principles
characterized the current regulation. Accordingly, environmental risk assessments are
conducted in line with the risk-based case-by-case approach guiding the regulation of drilling
discharges on the basis of risk acceptability.
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Table 2. Comparison of risk regulation in the governance of environmental risks in the Barents Sea
and Western Australia case studies

Risk Regulation

Barents Sea-

Western Australia

Norway
Content

Category

Level

Size

Narrow

Wide

Structure

Simple

Complex

Style
Regulatory principle

Restriction
Prohibitions

Adaptive
Least feasible risk

International

OSPAR convention

Significant risk-doctrine
__

National/Commonwealth

Pollution Control
Act

Environmental Protection
Biodiversity Conservation Act
1999

Petroleum Act
Offshore Petroleum and
Greenhouse Gas Storage Act
2006

Local
Barents Sea
management plan

Petroleum Submerged Lands
Act 1982
Environmental Protection Act
1986

Finally, in the level dimension the Barents Sea case shows the interaction between
international, national, and local level. This means that the zero discharge policy is an initiative
that started at international level guided by the regime stated in OSPAR. Therefore, national
regulatory bodies developed the zero discharges policy at national level and implemented it in
the form of the physical zero discharge policy in the Barents Sea. In this case, the zero
discharges policy is consistent in all levels, since the general aim is the cessation of operational
discharges. In brief, this regime emerged at international level and it is implemented at
national and local level. In contrast, in Western Australia it is not evident any regime which
specially deals with regulation of operational discharges at international level. However,
Commonwealth and State levels interact in order to approve the development of petroleum
activities. In addition, for the regulation of drilling fluids discharges the risk-based case-by-case
approach is an initiative that emerged at State level to regulate these activities at the same
level. As a result particular requirements for these drilling fluids discharges are stated at State
level.
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5.4 Comparison of the Interaction between Uncertainty, Risk
Approach and Risk Regulation

The governance of environmental risks related to drilling fluids discharges, has evolved in
different ways in each of the case studies (See figure 11). In the Barents Sea case, epistemic
uncertainty became well-known since the attempt to open the Barents Sea for the
development of offshore petroleum activities. Consequently, the adoption of a precaution
approach was justified arguing the existence of lack of knowledge about both the marine
environment itself and the potential environmental risk of drilling fluids discharges. Therefore,
environmental risks related to this activity were attached to the precaution approach which
resulted in the non acceptability of potential environmental risks of drilling fluids discharges.
Accordingly, in the Barents Sea the physical zero discharge policy was adopted prohibiting any
discharges of drilling fluids. All in all, this indicates a strong interaction between epistemic
uncertainty, precaution approach, and zero discharges policy. Additionally, the governance of
environmental risks is consistent with the hypothesis established in this research, making
evident that when uncertainty is large, precaution approach is adopted, and therefore stricter
regulation is in place.
In contrast, the governance of environmental risks of drilling fluids discharges in the Western
Australia case has emerged focusing on the risk approach instead of uncertainty. In this case,
the risk- based approach has lead the risk governance at State level, conducting environmental
risk assessment in a case-by-case basis. Consequently, the evidence shows a strong interaction
between risk-based approach and risk regulation, in which the last one is dependent on the
environmental risk assessment. Therefore, the risk regulation is adaptive to particular
conditions of each drilling fluids proposal. Here uncertainty is perceived as an inherent
element of the environmental risk assessment. This suggests that the interaction between the
uncertainty, risk approach, and risk regulation is different in this case than in the Barents Sea
case. Here, a strong relation between risk-based approach and risk regulation is evident; yet
the interaction of these two elements with uncertainty seems to be to a smaller degree. As a
result, the Western Australia case partially deviates from the hypothesis stated in this research
indicating that the risk-based approach is the central element in the governance of
environmental risk of drilling fluids discharges.
All in all, the case studies made evident the influence of perception of uncertainty in the
governance of environmental risk. Here, different actors’ perceptions might be the outcomes
of the decision-making process that has faced the development of petroleum activities in both
cases. Consequently it is expected that environmental concerns have affected not only actors’
perception but also directed the development of policies to specific goals.
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Figure 11. Comparison of risk governance settlement for drilling fluids discharges in the Barents Sea
and Western Australia
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6. CONCLUSIONS AND DISCUSSION

In this thesis the governance of environmental risks of drilling fluids discharges was analyzed
for the Barents Sea and Western Australia case studies in order to first identify the interaction
between uncertainty, risk approach, and risk regulation; and second to discover similarities
and differences between these three elements. As a result, conclusions are formulated
answering the research questions stated for this thesis.

6.1 Conclusions
In this thesis, the first research question is how do uncertainty, risk approach, and risk
regulation interact in the governance of environmental risks related to drilling fluids discharges
in offshore petroleum activities, in the Barents Sea and Western Australia?. In order to answer
this question, the risk governance framework led to infer that uncertainty was the guiding
element in the risk governance of drilling fluids discharges. Consequently, the original
assumption was that when uncertainty is large, precaution approach is adopted, and therefore
strict regulation is in place. On the contrary, it was anticipated that when uncertainty is low,
risk-based approach is adopted, and flexible risk regulation is implemented for the governance
of environmental risk of drilling fluids discharges.
The findings, however, follow partly agreement with the hypothesis. On the one hand, the
governance of environmental risk for Barents Sea case was in line with the hypothesis. This
means that epistemic uncertainty was large, as a result it lead to the adoption of a precaution
approach, and therefore the physical zero discharges policy was implemented. In line with this,
it is evident that the Barents Sea case has its foundation according to the arguments of IRGC
2005 and Klinke and Renn 2002. This means that since large uncertainty existed it was
advisable to adopt precautionary measures. Additionally, the results of the Barents Sea case
are in substantial agreement with those of the Salzburg case in the regulation of emittion
sources of electromagnetic ration analyzed by Fjæran Nygaard, L. and T. Aven (2010). Here,
they found that the regulation adopted a precautionary approach which was firmely based on
uncertainty. In that case, uncertainty was considered as a relevant and integral part of the
decision-making process; which is the same for the Barents Sea case.
On the other hand, the Western Australia case partially deviates from the hypothesis. In this
case risk regulation and uncertainty depend on the risk-based approach. Accordingly, the
adoption of this approach seems to be consistent with the argument of Gouldson, Morton et
al. (2009); since it is evident that the risk-based case-by-case are founded on risk assessments.
As a result, this approach is intended to decrease level of uncertainty, and it has guided the
implementation of an adaptive risk regulation for drilling fluids. In line with this, the Western
Australia case illustrates that the risk-based approach is the crucial element in the decision78

making process, and slight weight is given to uncertainty. However, it is relevant to emphasize
that methodological difficulty in the research design limit the interpretation of the status of
uncertainty in the Western Australia case. As a result, the findings of this case study are not
complete yet. Accordingly, it might be possible to assume that uncertainty was the core
element in the risk governance in the past. Nevertheless, the picture of the current risk
governance settlement in Western Australia is the result of the adaptation to former decisionmaking process that dealt with the management of uncertainties.
All in all, the findings of this thesis suggest that the governance of environmental risks can take
different forms depending on the way in which uncertainty, risk approach, and risk regulation
interact. Clearly, in the Barents Sea case the risk governance is characterized by a precaution
approach which was translated in a strict regulation. On the contrary, in Western Australia the
risk-based approach illustrates the governance of environmental risks, therefore drilling fluids
discharges are regulated in a case-by-case basis. Therefore, it can no longer be always
assumed that when uncertainty is large, a risk-based approach is implemented, and strict
regulation is developed. Factors such as risk acceptability and uncertainty perception could
influence the risk governance settlement.
The second research question formulated in this thesis is ‘What are the differences or
similarities between the management of uncertainty, the risk approach implemented, and the
risk regulation adopted in the case studies of the Barents Sea and Western Australia. To
answer this question it is concluded that uncertainty in both cases demonstrates partial
similarities in the type, and differences in perception and approaches. Firstly, the existence of
epistemic uncertainty is a similar aspect in both cases; however, the Barents Sea case
illustrates that substantive and institutional uncertainties are emerging. As a result, the risk
governance process has also been influenced. Secondly, the perception on the degree of
uncertainty differs in the case studies. On the one hand, the Barents Sea case shows slight
decline in the degree of uncertainty related to environmental risks of drilling fluids discharges.
For instance, epistemic uncertainty was perceived as large at the beginning, however, after
years of researches it has been declining because more knowledge is available. On the other
hand, the Western Australia case illustrates that the degree of uncertainty is indeterminate;
which might be related to the implementation of the risk-based approach. Thirdly, uncertainty
seems to be approached in different ways. In the Barents Sea it is evident the emphasis to
conduct more research in order to bridge knowledge gaps of epistemic uncertainty. Instead, in
Western Australia the adoption of a risk-based approach has been implemented to reduce the
level of uncertainty.
In line with that, it can be concluded that the risk approaches implemented are different. A
precaution approach is implemented in the Barents Sea case. This approach seems to be an
initiative at National level which was operationalized in the zero discharge policy, and
implemented at the local level in the Barents Sea. On the other hand, a risk-based case-by-case
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approach has more than ten years of trajectory in Western Australia. This approach was an
initiative at State level that has been applied in the jurisdiction of the same State. An
explanation for the implementation of different approaches to govern environmental risks in
these case studies is the criteria of risk acceptability. On the one hand, in the Barents case the
environmental risk were not accepted while in Western Australia, the acceptability of risk is
defined in the environmental risk assessments taking into account particular conditions of the
drilling proposals.
The next conclusion shows that the Barents Sea and the Western Australia case studies
provide examples of two different risk regulation schemes. On the one hand, the Barents Sea is
characterized by the adoption of a strict regulation which prohibits the drilling fluid discharges
with few exemptions. On the other hand, the Western Australia case illustrates an adaptive
regulation which is based on the risk-based case-by-case approach. As a result, both risk
regulations differ in the content, in the category, and in the level in which the regulation
emerged. Nevertheless, what is similar in both cases is that risk regulation is dependent on the
risk approach that has been adopted.

6.2 Discussion
Risk governance is a framework developed by the IRGC to facilitate a better understanding of
risk (IRGC 2005). According to Renn (2008), this framework is useful to identify strengths and
weaknesses in current approaches to govern risks. As a result, recent reports document the
risk governance through the analysis of some of its components. On the one hand, Knol (2011)
analyzed the risk approach and the risk regulation in the case of operational discharges in the
Barents Sea. She concluded that the precaution approach implemented in the zero discharge
policy reflected that the implementation of cost-effective measures which guides less
environmental harm are not always politically feasible. In line with this, other research focuses
on benefits that the risk-based approach can offer to risk governance (Rothstein, Irving et al.
2006). This research argued that besides the positive outcomes of the implementation of a
risk-based approach, epistemic challenges, normative conflicts, and institutional constraints,
could influence the decision-making over risks. In addition, Knol (2010) studied the way in
which uncertainty related to knowledge gaps has been approached in the Barents Sea. This
study provided a clear understanding on the differences in risk assessment practices between
the scientific community and the oil interests in Norway. In line with this, other study discusses
the risk regulation relation to risk perspective when uncertainty is considered as a relevant
element in the decision-making process (Fjæran Nygaard and Aven 2010). However, little is
known about the interaction between uncertainty, risk approach, and risk regulation.
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The results of this thesis show that the interaction between uncertainty, risk approach, and
risk regulation in the Barents Sea and Western Australia case studies is different. This can be
explained by assuming that the type and perception on the degree of uncertainty, as well as
the risk acceptability, are elements that also influence the governance of environmental risks
in these case studies. As explained before, in the Barents Sea epistemic uncertainty was
perceived as large. As a result, a precaution approach was adopted following the common
trend in the management of risk. On the other hand, in Western Australia the degree of
uncertainty is not perceived because it is implicit in the risk assessment; as a result, it is
expected that the risk-based approach reduce uncertainty. In line with this, it is possible to
assume that acquiring more knowledge on the environmental risks of drilling fluids discharges
could fill the gaps on their long-terms effects. Nevertheless, this will not solve the diverse
interpretation that the actors involved have on the level of uncertainty that operational
discharges imply. Next to this, the actors’ perception is associated to the institutional
uncertainty. In this case the management of this kind of uncertainty is even more complex due
to economic and environmental interests which are in place.
Thus, in order to manage the complex nature of these uncertainties joint actions might be
required. This means that actors involved in the governance of environmental risk should
harmonize their perceptions and interests. In addition, the interaction among actors must be
enforced in order to facilitate the communication across actors’ constellations. All in all, this
interaction should be founded on the building and solidification of networks (Koppenjan and
Klijn 2004). Therefore, it is assumed that the actors participating within a network would learn
from each other about the nature of the environmental risk in a specific activity. As a result, it
is expected that institutional arrangements emerged to deal with the development of
economic activities within a framework of environmental protection.
Additionally, risk acceptability of environmental risks in both cases differs. Consequently, the
results of the case studies are consistent with the theory. For instance, Renn (2008) and Knol
(2010a) mention that factors such as context, place, and perception influence in the definition
of risk acceptability. As a result, in the Barents Sea case the potential risks related to drilling
fluids discharges is not accepted. On the contrary, in Western Australia environmental risks of
drilling fluids discharges are accepted, yet depending on the environmental risk assessments.
What is clear here is that risk acceptability depends not only on actors’ perception, but also on
the place.

However, it is still unclear which other factors related to context may affect the

acceptability of risks. For instance, it is likely that the lesson learned from the oil spill occurred
in the Gulf of Mexico on 2010 might affect the context dimension in the acceptability of risks
related to offshore petroleum activities.
The research design of this thesis faced methodological difficulties which limit the analysis and
interpretation of the case studies. These limitations are related to spatial limitations and
quantity of available information. First of all, it was not possible to conduct personal
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interviews, neither direct nor participant observations in both cases. As a result, the analysis of
actors’ perceptions on the research topic is limited. Next to this, the quantity of phone
interviews was restricted to the contacts which were willing to participate in this research.
While in the case of the Barents Sea it was possible to established contacts with actors from
governmental, industrial, scientist, and environmental NGO; in the Western Australia case only
governmental and scientist actors were contacted. Additionally, the quantity of available
information associated with drilling fluids discharges was in a smaller amount in the case study
of Western Australia than in the Barents Sea case. This might be related to the following
reasons; on the one hand, the fact that more attention has been paid in the Northern marine
areas in Europe since the OSPAR convention is in place. On the other hand, zero discharges
policy is consider a relevant issue at National level in Norway, which has been focus of
environmental concerns. On the other hand, in Western Australia the management of drilling
fluids discharges takes place at State level. As a result, the quantity of information regarding
to this topic is limited. Although in this thesis it was intended to give equal attention on both
case studies, methodological difficulties limit the analysis of Western Australia case study.
Consequently, the findings of this case study are not complete yet.
All in all, further research should be dedicated to explore the Western Australia case. Here,
methodological design must be adjusted in order to complete information regarding to
uncertainty perception. This is an interesting topic that might add valuable inputs for the risk
governance analysis. Additionally, further research should be conducted focusing on the
changes of current risk governance settlement studied in this thesis. As a result, information
regarding to the final outcomes of the current transitions will facilitate the understanding of
how perception of uncertainty and risk acceptability influenced the governance of
environmental risks.
In addition, the theoretical framework outlined in this thesis should be adapted including the
elements of risk acceptability and perception. Therefore, it could be used to analyze other case
studies of offshore petroleum activities, as well as in the study of risks related to acute
pollution and accidental events. This is important in order to build a baseline of the factors
that influenced perception and risk acceptability in the context dimension. Accordingly, this
baseline may be used as a platform to exchange information at governmental, industrial,
social, and scientific level. This could result in opportunities to set agreements on the
governance of environmental risks that threat marine ecosystem and are transboundary in
nature.
A final remark in the reflection of this thesis is the status of the current concerns related to
offshore petroleum activities. In both cases, more attention is focused on environmental risks
associated with potential oil spills than on drilling fluids discharges. This means that the
relevance of environmental risk related to acute pollution and accidental events is increasing.
Therefore, the following recommendations are formulated.
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6.3 Recommendations
First of all, the risk governance framework might be useful for both types of risks; acute
pollution and side effects of normal operational discharges can be tackled. This means that
the analysis of decision-making can be done taking in consideration the risk characteristics of
complexity, uncertainty, and ambiguity. This characterization is relevant for the following
reasons; firstly, through the analysis of ambiguity the perception that actors have about the
risks is covered. Here, negotiation process on values and agreements on priorities must be
achieved. Subsequently, the categorization of risk under the complexity dimension would
facilitate the understanding on cause-effects related to the operation itself and its potential
environmental effects. Finally, uncertainty dimension might improve the current approaches
implemented to deal with lack of knowledge about environmental risk of petroleum
activities. In practice, the risk governance framework has been used in cases of genetically
modified crops, energy security in the Baltic Region, and nanotechnology, among others
(Aven and Renn 2010) .In the petroleum industry case, it could be useful to facilitate
discussions in which actors participate to reach consensus on the way to approach
uncertainties and environmental risks. Accordingly, this would assist the adoption of a risk
approach in which environmental and economic interests are balanced.
The second recommendation refers to the lesson learned that both case studies can take
from each other. This means that Norway can learn from the risk assessment practices that
Western Australia has been conducting during the time the risk-based case-by-case
approach has been implemented. In addition, Norway can also learn from the challenges
that Western Australia faced during the implementation of this approach, as well as the
strategies used to cope with it. On the other hand, Western Australia could learn from
Norway about the technological strategies that petroleum industry has developed to reduce
operational discharges.
Finally, the next recommendation is directed to the enforcement of the governance of
environmental risks related to transboundary pollution. This recommendation is suitable for
both cases since the Barents Sea has boundaries with Russia, and Western Australia has
limits with offshore waters of Indonesia and Timor Leste. Therefore, it is advisable to
established international agreements to protect common waters. By this I mean to work
together with bordering countries in the risk governance in terms of communication,
understanding of potential risks, and preventing and reacting measures to attend potential
transboundary pollution. Firstly, communication refers of information transfer between the
countries about the offshore projects, their potential risks, and the mechanisms to respond.
Secondly, understanding of potential risks is related to the way in which the acceptability of
risk is stated for each country involved. Through this, issues such as ecosystem values,
economic activities, and other factors involved might be identified. Lastly, preventing and
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reacting measures refer to the capacity of each country to identify and assess the risk
associated to its petroleum activities; as well as is technical, knowledgeable, and human
capability to attend potential transboundary pollution.
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APPENDIX 1
Table 3. Interviews conducted with actors in the case studies of the Barents Sea and Western
Australia

Case Study

Level
National
National

Actor
Government
Petroleum Industry

Institution
_
Norwegian Oil
Industry Association

National

Petroleum Industry

Statoil ASA

National

Environmental NGO

Bellona Foundation

Scientist
Scientist
Government

_
_
Department of Mines
and Petroleum
University of
Wollongong Australia

Barents Sea

Local
Local
State
_

Scientist

_

Scientist

Western
Australia
University of
Tasmania Australia

Name
_
E.Lystad & E.
Dragsund,
Manager
environment
Dr. Mathijs G.D.
Smit,
Principal Researcher
Environment &
Climate
Gøril Tjetland,
Energy and CCS
advisor
Maaike Knol
Erik Olsen
Graham Cobby,
Senior Advisor
Associate Professor
Robin Warner
Australian National
Centre for Ocean
Resources and
Security
Associate Professor
Marcus Haward,
School of
Government
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APPENDIX 2
Topics of the interview:

Uncertainty

Risk Approaches

Topic Aspects

Interview Questions

Uncertainty
Interpretation

What does uncertainty means for the management of
environmental risks?

Types of uncertainty

Which are the main causes of uncertainties in the effects of
petroleum activities?

Uncertainty Management

How do you take decisions over environmental risks when
the effects of petroleum activities are no certain?

Influence

How are uncertainties reflected on the management of
environmental risks?

Challenges

Which are the main challenges for manage environmental
risk under uncertainties in this case?

Precaution Approach

What does the precautionary principle means in the
management of drilling fluids discharges?

Approaches

What is your opinion about the effectiveness of the current
management of environmental risks in the drilling fluids
discharges?

Risk Based Approach

How do you identify adverse environmental impacts?
How do you define the level of environmental risks?

Interaction

With who (NGOs, agency, industry) interact this institution
when taking decisions over the management of
environmental risks?

Risk regulationregime
Regulation of drilling
fluids discharges

Which factors do you consider have influenced the current
regulation of drilling fluids discharges?
Which are the strongest points of this regime?
Which challenges is facing this regime?
What is your perspective of current regulation for drilling
fluids discharges in a long-time period?

Participation

How are the drilling fluids being managed?
Who regulates environmental risk for drilling fluids?
What is your opinion about the regulation of drilling fluids
discharges?

Actors
Perception

How do you perceive the environmental risk related to
operational discharges?

Note: The most relevant topic aspects were selected to present in this Appendix an example of the topic list used to
conduct semi-structured interviews in this thesis.
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