Risk and Financial Management; Vol. 1, No. 1; 2019
(@'DEAS ISSN 2690-9790  E-ISSN 2690-9804

SPREAD .
https://doi.org/10.30560/rfm.vInlp64

Safety & Environmental Risk Management: Borrowing from the Past
to Enhance Knowledge for The Future

Evangelia Fragouli!, & Faye Nzioka® & Selma Manar?
! School of Business, University of Dundee, Dundee, UK
2 CEPMLP, University of Dundee, Dundee, UK

Correspondence: Evangelia Fragouli, School of Business, University of Dundee, Dundee., DD1 4HN, UK. Tel:
44-013-8238-5772. E-mail: e.fragouli@dundee.ac.uk

Received: November 22,2019  Accepted: December 14,2019  Online Published: December 30, 2019

Abstract

The oil and gas industry is facing more and more challenges in the latest decades. Indeed, as oil and gas became
more difficult to be found, new areas are targeted, as deep water offshore or more hostile environments like Alaska.
These involve high technology industry and imply deep uncertainty. Thus, the application of classical approaches
of risk management is limited, as shown by major safety and environmental oil disasters like the Deep Water
Horizon Accident. This paper analyses the later as a case study, to discuss the complexity of safety and
environmental risk management in deep-water drilling. Given this complexity, the paper will also analyse how
feedback from previous accidents can improve knowledge, and change the perception and thus the way safety and
environmental risks are managed in deep-water drilling. The findings of the paper contribute to development of
risk management policy and risk decision making.
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1. Introduction

In high technology industries, risk management become more complex. Indeed, in these high cost industries,
managers are required to make the best risk/efficiency tradeoff (Voort, 2009) in one hand, and manage unknown
uncertainties in the other hand. This is especially the case for deep-water offshore drilling in the oil and gas industry,
where the level of uncertainty is even greater, especially when it comes to safety and environmental risks
(Skogdalen, 2011). The complexity and uncertainty under which offshore drilling operations are conducted are
clearly shown by the numerous environmental disasters that occurred over time, in spite of the risk management
programs implemented by Oil and Gas companies. Thus, classical risk management framework can reveal itself
to be inappropriate in such conditions (Park, 2011). This paper aims to examine how uncertainties that safety and
environmental risk management faces in deep-water offshore drilling can be reduced through feedback from
previous disasters. A case study of the Deep Water Horizon blow-out in the offshore of the golf of Macondo will
lead to some conclusions regarding the impact of a crisis on the perception and then the management of safety and
environmental risk in this area. Indeed, a crisis or a disaster is an indicator that the initial risk/efficiency tradeoff
made by managers was not adequate, and can provide new information and data to help achieve a better
understanding of the risk level (Skogdalen, 2011) and prevent such events from happening. The first section of
this paper examines the complexity of environmental and safety risks management in the deep-water drilling and
to what extent the high reliability theory is relevant in this context, especially in the case of the deep water horizon
accident. The second section will then discuss the improvement of environmental and safety risk management
through feedback from previous accidents, analyzing the evolution of the perception of risk when more knowledge
is acquired, the improvement of safety indicators and discussing the concept of adaptive risk management

2. Environmental and Safety Risks
2.1 Overview of the Deep-water Drilling

Before the falling of oil prices that the petroleum industry is facing from 2014, offshore drilling for oil and gas has
expanded significantly, targeting increasingly hostile environments (Boesch, 2012). When the promises of finding
important quantities of hydrocarbons have been proven by the past discoveries and the development of geological
and geophysical studies, operating in such areas comes with tremendous technological challenges (National
Research Council, 2016). These challenges are raised by the ultra-deep water depth, the high pressure and high
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temperature conditions of hydrocarbon reservoirs, the depth of the targeted reservoir and the hostility of the
geological formations (Shlumberger, 2014).

Each step and each section of these operations involve different risks, from market risk, financial risk, geological
risk, technological risk, political risk... But also, safety and environmental risks linked to the so feared “blowout”
that can occur while operating in such conditions. A blowout is the consequence of a loss of control of the well.
This happens due to an uncontrolled flow of fluids (oil, gas or saline water) to the surface. It is a powerful explosion
as the pressure of the fluid is very high, and it usually results in destruction of the platform, death of the present
personnel and huge environmental damage (API, 2010; Skogdalen, 2011). Moreover, these kinds of events also
involve reputation risk. (Fragouli, 2015). Indeed, the consequences of a blowout or an environmental disaster in
general gives a bad image of the company causing a devaluation of its shares and long episodes of law suits and
investigations. Therefore, oil and gas companies operating in hostile environment have every interest in
considering safety and environment as a first priority and make every necessary study to take the most appropriate
decision for environmental and safety risks management.

2.2 Environmental and Safety Risks Management in the Deep-Water Drilling

There is no doubt that risk management and especially environmental and safety risk management in this domain
is not without complexity (Aven, 2007). Indeed, deep water drilling involves high technology that can be
categorised as high risk technology regarding the catastrophic consequences of a system failure and the repeated
disasters that happened in the past (Heiman, 2005). Moreover, the regulations and policies regarding environment
and safety in offshore drilling operations are usually overlapping and conflicting, which adds more difficulties for
managers to seek compliance with environment and safety standards in their risk management program (Ornelas
et al., 2014). Also, disasters in offshore drilling were found linked to geological uncertainties, especially in
complex environment like deep offshore where the lack of geological knowledge is very common (Shaughnessy
et al., 2003). Finally, the reality of business requires most of the time from managers to make risk efficiency trade-
offs, usually with limited knowledge about the real risk (Voort, 2009). Therefore, regarding all these aspects, safety
and environmental risk management in deep offshore drilling involves numerous challenges and uncertainties. In
this section, we are going to develop each of the above aspects to examine in which way they challenge a classical
risk management framework.

2.2.1 High Risk Technologies

Scholars of the high reliability theory claim that failure is not a fatality when dealing with high risk technologies,
and that successful risk management can be achieved with certainty when dealing with risky technologies. Four
principles according to this movement, govern effective risk management in high risk technologies. These are
explained in more details by Heiman (2005):

*  The high priority given to safety by political leaders (Roberts, 1991; LaPorte and Consolini, 1991);
e The design of organisations and processes with back up options (Bendor, 1985);

*  The delegation of power to lower levels of authority in order to foster the appropriate response in case of an
incident (Weick, 1987);

* And finally the development of a learning system from previous incidents encountered (Morone and
Woodhouse, 1986; Woodhouse, 1988).

From another perspective, organisational reliability has been criticised after discussion and analysis by Heiman
(1997) and Heiman (2005) who state that hazards related to high risk technologies cannot be fully controlled.
Indeed, according to the GPO Heiman (2005) criticise the high reliability theory in its lack of providing elements
for the durability of successful risk management of high risk technologies. Thus, high reliability theorists provide
a basis for a proper safety risk management in high risk technologies but cannot ensure a complete control over
the uncertainties these involve and those are the first drivers behind repeated failures. It therefore gives material
direction through which improvement can be achieved over time, as long as knowledge evolves by learning from
precedent mistakes.

2.2.2 Conflicting Regulations

Regulations and standards are determinant in the outcomes of safety risk management in offshore drilling as far
as evacuation and alarm procedures are concerned (Skogdalen, 2012). More generally, the regulatory system and
connection between regulating bodies plays and important role in preventing major safety and environmental
accident in offshore drilling (Skogdalen, 2011). However, these regulations are usually found to be overlapping
and conflicting due to their plurality, causing confusion to operators in offshore drilling (Ornelas, 2014). Moreover,
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two deficiencies according to regulations of offshore drilling activities are pointed out by Ornelas (2014) in his
study regarding the “overlapping powers and competencies on offshore drilling and production activities”. First
of all, the focus of the laws is more oriented toward supervision rather than frequent and targeted inspection for
accident prevention. And second, he warns about the opportunities for operators to escape penalties for
environmental and safety irregularities due to conflicting regulations. This is to say that environmental and safety
risk management in the oil and gas industry, and especially in the very risky and complex environment of offshore
drilling, goes beyond efforts and risk management willing of oil and gas companies. It must be supported by a
strong and coherent regulatory system co-created by Government and operators to address the main issues related
to safety and environment of offshore drilling activities.

2.2.3 Lack of Geological Knowledge

Risk management in deep offshore drilling is also related to geology. This is especially reservoir and formation
properties, that even if studied deeply involve a high degree of uncertainty (Abimbola, 2014). The undesired
disasters arising from geological hazards are usually prevented in the oil and gas drilling activities by two principal
safety barriers: The drilling mud and the Blow Out Preventer Stacks (BOP). The drilling mud usually has to
exercise a pressure that is between the formation pressure and the drilling margin (Skogdalen, 2012). This means
that it should control the pressure without damaging the reservoir to the point it will become uncommercial. The
second safety barrier, the BOP, is “an assembly of specialized valves or similar mechanical devices installed,
during drilling, between the wellhead system and the drill floor. It is used to seal, control and monitor the well in
case of blowout” (IFP School). However, in deep and ultra-deep offshore conditions, formations and reservoirs
are characterized by high pressures, high temperatures, and lower drilling margin. These properties complicate
processes of drilling and well control, as the higher the formation’s pressure is, the bigger the risk to damage the
reservoir while trying to control the pressure (Shaughnessy, 2003). Therefore, the design of drilling tools and blow
out preventers as well as calculations of the optimal drilling fluid density are highly challenged in deep offshore
activities by deep the geological uncertainty that characterize the latter.

2.2.4 Risk/Efficiency Trade-Off

How far a company is willing to invest in order to address an uncertainty depends on the manager’s perception of
this hazard. Although a detailed risk assessment is realised and its results presented to the board of directors, the
final decision belongs to the top management, who decides or not to allocate the necessary funds to mitigate a risk
with high consequences but low probability. These are the trade-offs between risk and efficiency that managers
are required to make, to ensure what they imagine to be financially the best for the company (Teece, 2009).
Therefore, the selection process of risk is to bias the risk management process, because it is made on a subjective
basis (Douglas, 1982). Moreover, the perception of the risk is built on a limited knowledge about the real danger
that is to be faced. Indeed, deep water drilling reveals itself to be a ‘highly complex environment’. Therefore,
according to Voort (2009) knowledge about the real risk is limited and always involves deep uncertainty. Therefore,
the optimum balance between risk management’s cost and efficiency is not an absolute value. Numerous scenarios
and alternatives are available, and when the decision needs to be made with confidence, no guarantee is given
about the certainty of the latter.

2.3 Safety and Environmental Risk management failures: Case of Deep Water Horizon Disaster

In order to illustrate the complexity of safety and environmental risk management in deep offshore drilling, this
paper examines the Deep-water horizon disaster as a case study. We do not aim to describe what happened, rather,
this section will determine different organisational failures and mistakes in risk management that led to this event.
This case has been chosen because it gives a complete image of a hostile drilling environment, where complexity
and lack of knowledge combined with weaknesses in the risk management process led to a catastrophic failure.

The Deep-Water Horizon disaster occurred on the evening of the 10% of April 2010. The British Petroleum offshore
drilling rig in the gulf of Macondo was about to end drilling the well (Graham, 2011), when a powerful blowout
happened after a loss of control of the well causing the explosion and fire on the rig. After this disaster, eleven
members of the crew were killed and seventeen injured (BP, 2010). It was the worst environmental disaster in the
history of United States of America causing huge human, economic and environmental damage (Skogdalen, 2011;
USDI, 2010).

2.3.1 Deep Water Horizon and High Reliability Theory

According to the GPO oil commission report, this accident showed the need for a more engaged commitment to
safety and environment in the United States energy policy in order to conduct offshore drilling in a safe manner
(Graham, 2011). Moreover, the design of the well was chosen to be the cheapest, with a lack of redundancy of
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safety barriers, appropriate to the high pressure expected from the reservoir (Hammer, 2010). Also, investigation
reports findings show that the risk culture in British Petroleum (BP) was one that encourage productivity with less
considerations of safety (Graham, 2011). Finally, the learning curve for safety and environmental risk management
appears to barely move in BP, as the company encountered previous disasters with similar causes, but failed to
take into consideration the recommendation that resulted from investigations (DHSG, 2011). Therefore, as far as
the high reliability theory is concerned, safety and environmental risk management of the deep-water horizon did
not follow appropriately the four principles for a successful risk management.

However, managers were confident about the level of safety under which operations were conducted before the
accident (Graham, 2011). Indeed, good will is shown by the conduct of the negative pressure test to ensure the
BOP’s and the well’s integrity, few hours before the blowout. However, the results of this pressure test were
misinterpreted, which failed to prevent a disaster from happening (Hammer, 2010). This underlines one of the
weaknesses of the theory, where error is not taken into consideration as Heiman suggests. Thus, the Deep-Water
Horizon disaster illustrates how not considering the probability of errors compromise the durability of a successful
safety and environmental risk management in high risk technologies. Error appears to be one of the key element
for a sustained risk management. Thus, it is paramount to reduce its probability in managing risk with high risk
technologies. This is primarily possible by gaining knowledge through experience and learning from precedent
failures.

The blowout of the Macondo well is also related to the complexity of the geology in the Gulf of Mexico. Indeed,
this region is characterized by unique geological properties compared to gulfs all over the world (Skogdalen, 2011).
Although millions of dollars were initially spent in order to understand the geology and the particularities of the
Gulf of Mexico, and among them the drilling of the Macondo well (Graham, 2011), no one successfully interpreted
the geological data to predict the incapability of the well and rig design to prevent a blowout. Thus, this case study
shows that when it comes to geology in poorly explored environments, geological knowledge and awareness is
gained throughout the conduct of operations and it should be completed by lessons and findings learnt after such
disasters (Hammer, 2010).

As usual in any business, risk management and especially those risks not obviously related to the financial health
of the company, i.e. safety and environmental risks, involve a financial study to examine to what extent it is
financially acceptable to invest in managing those risks. This is particularly true in the case of the Macondo well,
as clearly stated in the DHSG final report: “analysis of the available evidence indicates that when given the
opportunity to save time and money — and make money — trade-offs were made for a certain thing —production —
because they were perceived to be no downsides associated with the uncertain thing — failure caused by the lack
of sufficient protection. Thus, because of a cascade of deeply flawed failure and signal analysis, decision-making,
communication, and organizational - managerial processes, safety was compromised to the point that the blowout
occurred with catastrophic effects.” (DHSG, 2011). Therefore, a crisis can reveal that the initial trade-off was not
appropriate, as the company’s financial performance decrease significantly after a safety or environmental disaster.

Overall, the high reliability theory can be applied to each aspect of safety and environmental risk management in
deep water drilling. From managing high risk technologies, geology, regulatory systems to making risk efficiency
trade-offs. However, the need for confidence under the complexity and the deep uncertainty of the situation led to
an unreal perception of the risk and even sometimes to unintentionally ignore the hazard. This is the main cause
behind the percentage of error present and inherent in the classical risk management approach, and that is one of
the principal limitations of this approach when applied to highly complex environments with deep uncertainty.

3. Improving Environmental and Safety Risk Management in Deep-Water Offshore Drilling through
Dynamic Risk Management

It has been proven that deep water drilling is a complex context for risk management and especially for safety and
environmental risk management. It is to mention that although this paper discusses these two types of risks,
implications can be done concerning other risk, particularly reputation and financial risk. Indeed these four types
of risk are closely related to each other in petroleum projects. Any environmental and safety disaster will
dramatically affect the firm’s reputation, and therefore have important implication on its share values and other
financial indicators. Thus, oil and gas companies have every interest in improving the way to manage
environmental and safety risks in their petroleum projects. In deep-water drilling, the uncertainty involved dictates
that knowledge is the key element of an improved understanding of risk and thus a better management of the latter
(Xie, 2010). The main purpose is to reduce the percentage of error that is eminent to traditional risk management
approaches, and to take into consideration the rapid change of the distribution of risk in such complex industries
(Kalantarnia, 2009). Therefore, an appropriate approach toward environmental and safety risk management in
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deep-water drilling would be a dynamic approach (Khan, 2016), that continuously process knowledge to update
the distribution of the risk, and thus, be the closest possible to the assessment of the real risk.

3.1 Dynamic Risk Management

Dynamic risk management is defined by Khan, 2016 as a “method that updates estimated risk of a deteriorating
process according to the performance of the control system, safety barriers, inspection and maintenance activities,
the human factor, and procedures”. Knowledge appears to be the corn stone behind that continuously updating
process. The objective is to obtain the best informed decision-making as far as risk-efficiency tradeoffs are
concerned. Indeed, A crisis or a failure usually reveal that the initial tradeoff was not appropriate, as the company’s
financial performance decrease significantly after a safety or environmental disaster. In this context, different
approaches have been developed regarding the way such knowledge is acquired., knowledge can depend on:

-The feedback from historical accident and disasters (Voort, 2009)
-The risk culture in the company (Khan, 2016)

-The perception of the risk (Douglas, 1982)

3.2 Learning from Disasters for a Better Risk and Safety Management

A “‘major accident’’ in the offshore oil and gas industry is often stated to be, for example by HSE (2010), “an
accident out of control with the potential to cause five or more fatalities, caused by failure of one or more of the
system’s safety and preparedness barriers”.

Skogdalen et.al (2011) stated that the Deepwater Horizon accident was a consequence of breakdowns on numerous
aspects in the handling of safety. These levels are described by Rasmussen (2007) as:

1. work and technological system
2. staff level

3. management level

4. company level

5. regulators and associations level
6. government level

The BP investigation report (2010) of the Macondon well blow out establishes a requirement to create “leading
and lagging indicators for well integrity, well control and rig safety critical equipment, to include but not to be
limited to, dispensations from drilling and well operations’ practice, loss of containment, and overdue scheduled
critical maintenance on BOP systems”. Basically the report suggest that the equipment on the facility should be
well maintained and up to date to avoid future accidents that may occur due to insufficient maintenance.

However, according to the American Petroleum Institute (API 2010) placing and using safety indicators is not as
easy as one might think and depends on whether they are:

1. Capable of promoting process safety as well as and learning.

2. Simple enough for a proper understanding by different stakeholders with any interest in the company or
organization.

3. Exponentially effective at different levels
4. Suitable for comparison with other firms and similar projects.

Thus, having a specific risk assessment is vital in predicting and mitigating any likely accidents from happening,
particularly during the early planning phase.

The petroleum industry makes uses of various risk mitigation methods in the hopes of reducing any operational
mishaps that may arise. These approaches have the objective of mitigating any potential failures or problems that
may halt operations within the organization. (Grantham 2014).

The Swedish Radiation Safety Authority states that, “an organization has good potential for safety when it has
developed a safety culture that shows a willingness and an ability to understand risks and manage activities so that
safety is considered”. Skogdalen and Tveiten (2010) define a safety climate simply as “the employees’ perceptions,
attitudes and beliefs about risk and safety”

Accidents causes can be cathegorised in 3 main clusters (Flin, 1994):

(1) Individual characteristics which refers to the worker’s experience, knowledge and attitudes towards safety.
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(2) Job characteristics that is to say the type of work employees are carrying out and what it entails as well; and

(3) Platform characteristics which simply refers to the proper safety tools, systems and programs in the
organization.

Furthermore, this study showed that the administrative commitment demonstrated in different aspects within the
organization such as safety, job satisfaction and attitudes towards safety as opposed to production and job situation
was more effective in regards to how workers’ perceived risks and the level of satisfaction they had with the safety
measures implemented.

In another study done by Alexander et.al. (1994) it was found that the safety values and principles within an
operating company was termed through worker" attitudes and perceptions, by six factors, namely;

*  Willingness of managers to manage the risk,

*  Need to be reassured regarding personal safety,

. Quantification of the hazard,

*  Punishment and personal responsibility for risk,

e Disagreements and misunderstandings with supervisors and
*  Support and encouragement (Cox and Cheyne 2000).

In regards to the Deepwater Horizon accident one might questioningly observe whether the accident was in relation
to system safety issues within the Deepwater drilling industry or a consequence of a single company working
independently of the standards set by the industry generally (Vinnem 2011). A response to this suggestion would
be difficult to obtain as various aspects would need to be considered. Observations would need to be analyzed and
evaluated in the oil and gas industry over time in regards to preparedness and responses to big incidents or accidents
in the industry. Indeed, Sylves (1998) observes that, “how damaging an oil spill is depends in part on the degree
of emergency preparedness in place before the event, the speed of response, and the effectiveness of recovery
operations once a spill has occurred”. Therefore, it is of great importance for firms to develop dynamic capabilities
that help achieve agility and ensure a rapid and dynamic respons to crisis (Teece, 2016). Because such events are
not intentional, they are the product of an eminent deep uncertainty, feedbacks from investigations and event
analysis are of great importance (Kjellén, 2000), as far as knowledge improvement is concerned. They provide
new information about previous hidden deficiencies in the initial safety and environmental risk framework , and
therefore contribute to adjust the later and avoid future disasters from happening.

3.3 Risk Culture

An effective update and process of knowledge in high-risk technologies projects, like deep-water drilling comes
also with the day to day activities, routines and process. This means that it is directly related to all the personnel
contributing in the systemique and interrelated ongoing of the project. Therefore, the awareness of these workers
is crucial to an effective dynamic management. (Khan, 2016). Indeed, being directly in contact with the operational
and technical aspects of the project, they can provide valuable information regarding changes and deviations of
risk that they observe during their work. For example, in the case of deep water drilling, being aware of the safety
culture of the company, workers will inform systematically in case of an abnormal behavior of the pressure, or if
they observe indicators of leaks in the well integrity.

Creating a safety culture is changing attitudes and actions warranting that safety deviations will be regarded as of
high importance. (Booth, 1996; ASCNI, 1993). An organization with a solid safety culture would push employees
to ask questions when something is unclear or “doesn’t seem right” and also encourage them to be demanding and
have a careful manner in which they handle all areas of their jobs and create important better communication
between workers on the ground and their superiors in higher management positions (Meshkati 1999).

The United States Bureau of Safety and Environmental Enforcement (2013) sets out the core traits of an effective
safety culture in their safety culture policy statement as follows;

*  Leadership: safety is incorporated into the leaderships values and actions. Leaders show their commitment
to safety through their behavior and how they make their decisions with regards to safety.

*  Personal accountability: everyone in the organization take responsibility for all areas related to safety
whether is personal or process safety.

e  Identification of problems and solutions: any issues or problems that may arise in relation to safety are
promptly identified, analyzed, evaluated and addressed as quickly as possible.
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. Work processes: A system is set up for planning and controlling work activities to ensure safety is a priority.
This also ensures that the correct equipment is used for the correct work as well.

e Continuous learning: employees are given chances to learn new ways to tackle safety and implement it. They
are given continuous opportunity to learn about new procedures and methods of addressing safety and
environmental issues that may arise.

*  Safe Atmosphere for raising concerns: employees are able to feel free to raise any concerns or questions with
regard to safety and environmental concerns, without any unease in regards to repercussions, reprisal,
coercion, harassment, or discrimination.

*  Effective safety communication: safety issues are easily communicated to employees and managers, therefore
allowing for information to be passed down effectively.

*  Respectful work environment: Trust and respect is felt throughout the organization.

*  Questioning attitude: employees are not complacent, they develop a questioning attitude whereby they are
free to ask questions if something does not “sit right” with them, for example employees can question
managers and contractors can question employees if they feel something is out of bounds.

These nine traits are of extreme importance as they reflect all the areas within an organization that will need to be
addressed in order for an effective safety culture to exist, for example a questioning attitude with employees
actually encourages openness in an organization which will then reveal to the management if any issues need to
be addressed and thus help in avoiding any safety problems on the offshore facility.

3.4 Risk Perception and Offshore Drilling

Perception is important because it demonstrates the manner in which risks are perceived within an organization.
Perception is described by Hucynski and Buchanan (1991) as “the active psychological process in which stimuli
are selected and organized into meaningful patterns”. Furthermore, risk perception is important because, in the
organizational sense, it is the way people i.e. managers, perceive risks, that is the manner in which they will be
portrayed to their subordinates i.e. the employees. There have been several studies in relation to risk perception;
Marek et al. (1985) in their study regarding the perception of risk and its relationship to accidents in deep water
platformswho (Cox and Cheyne 2000), found out that the main outcomes in relation to safety and being able to
carry out a safety policy, is proper safety management and activities that encourage safety, and including
personnel’s opinions when designing or rather creating safety programs.

Likewise, Rundmo (1993) executed a survey through questionnaires used on employees working in eight offshore
platforms in the North Sea, Norway; with the aim of firstly, determining the employees thoughts in regards to
factors of risk and, and to detect variances in the way they perceive risk among the assorted work groups. These
studies showed employees who were the closest to the risk had the most disguised vision of the risk they face, and
had the greatest willingness and appetite toward risk related to their activities. (Cox and Cheyne 2000). This goes
to demonstrate that in the absence of an accident, individuals ignore the real perception of risks in relation to their
work and therefore become more prone to accidents and injuries. Failures in safety risk management, or in other
words safety accident and disasters are a reminder of the hazard and the danger involved in high technology
industries.

Moreover, perception of the risk is a key element that accompain an adaptive risk management approach. “adaptive
risk management is based on the acknowledgement that one best decision cannot be made, but rather, a set of
alternatives should be enthusiastically tracked to gain information and knowledge about the effects of different
courses of action.”, according to Bjerga and Aven (2015)

Some of the problems that organizations are facing today are processes and activities within a company that are
categorized by deep uncertainty. For example, examining and handling difficult “financial derivatives, novel
technology, preparations for climate change”, especially regarding the petroleum industry. In order to deal with
the problem of deep uncertainty, vigorous and adaptive risk management programs are often suggested (Aven
2015).

When applying the above definition to the oil and gas industry we have found that this method is of great relevance
to the oil and gas industry because the oil and gas industry is very unpredictable and thus applying an adaptive risk
management scheme will really help a cooperation in preparing for uncertain circumstances as they will have
already set up a scenario for each problem or risk that may arise thus leaving no room for any mistakes and the
company will be able to tackle the problem head on as the scenarios will have already been discussed and prepared
for.
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Adaptive risk management, which is mostly attributed to Holling (1978) is a procedure used when decision makers
i.e. management find themselves in a situation of uncertainty, and is found to be made up of six main elements
which are:

e Management’s aims that are frequently reestablished.

* A pattern of the scheme being handled.

* A variety of management selections.

*  Monitoring and evaluation of results.

* A instrument(s) for integrating knowledge into future decisions.

* A combined structure for stakeholders’ involvement and learning (Bjerga and Aven 2015)

The elementary process is candid: that is to say that, when handling any system, a form of administrative action is
chosen, its effects are monitored and altered based on the results (Linkov 2006)

Therefore, by implementing an adaptive risk management program in an organization allows management as well
as employees to be prepared for different scenarios relating to problems or issues that may arise. Therefore,
enabling them to address most of the issues or problems promptly as they have already been able to go over the
situations prior to their occurrence. Adaptive risk management is a very important tool to have especially on and
offshore facility as it really helps with preparedness and safety. However, adaptive risk management can bring
confusion regarding which solution is the best adapted to the situation. Here, risk perception is key aspect of a risk
management framework to have in an organization as it boils down to how everyone person in the organization is
able to understand the risks that are faced within the company. This is especially true when it comes to managers.
They are the final decision makers who decide on the final risk-efficiency trade-off they are willing to make. The
point here is that an informed manager is crucial, but as complete as possible the information they get, their
perception of the risk is the final psychological trigger behind the final decision. Indeed, the deep uncertainty in
high risk technologies and particularly in deep water drilling cannot be fully controlled. New parameters and
challenge are always discovered. (Teece, 2016). Managers usually have different alternatives for decision making,
that all seems convincing in some point, as explained by the adaptive risk management approach. However, the
dramatic consequences of major disasters provide a feedback in order to adjust the initial decisions, and contribute
in changing manager’s perception of the risk toward a closest perception to the real hidden risk their company
faces in deep-water drilling projects.

4. Conclusion

This paper critically discusses the environmental and safety risks faced by offshore drilling oil and gas companies
looking at the case study of the disastrous Deepwater Horizon blowout also Known as the Macondo Blowout of
2010. It highlights the complexity and the deep uncertainty involved in such project. This comes mainly from the
high risk technology used in deep-water drilling, the lack of geological knowledge in newly explored areas, the
conflicting aspect of environment and safety regulations, and the risk- efficiency tradeoffs that have to be made
by managers. The high reliability theory provides for a classical management of each of these aspects, but given
the uncertainty and complexity they involve, a high percentage of error compromise its effectiveness. Rather, this
paper suggests that a combination of different approaches of dynamic risk management is followed for
environmental and safety risk management in deep water drilling. Indeed, by comparing the different studies
carried out by different researchers as regards how the incident could have been avoided and safety and
environmental risks management improved, the following conclusions have been drawn:

- Previous accidents and disasters provide lessons and enhanced knowledge about risk. Thus feedback from such
events is crucial for safety and risk environmental risk management improvements.

- It is important for an organization to incorporate a safety culture so as to be prepared for accidents and further
problems.

- Previous accidents and disasters contribute in changing the perception of the risk toward a closest to the real risk
perception, especially among managers that are the final decision makers.
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