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Abstract

A qualitative study was undertaken to explore how interorganizational complexity is managed on a petroleum-producing
installation. Fourteen semi-structured interviews were conducted. Data were analysed by means of thematic analysis. Long-
term organizational relations, management’s role in the field and worker involvement appear to facilitate high-quality work
relations which, along with similar safety practices and philosophies across companies, appear to foster commitment to
mutual operational goals and contribute to an open environment in which employees were inclined to report errors and
problems. Still, due to the vast number of companies involved and the vast amount of information, coordinating work pro-
cesses among companies was regarded as a constant challenge. Moreover, variations in experience among sharp-end work-
ers from sub-contractor companies in periods of high activity and marked fluctuations were identified as a challenge. The
quality of interorganizational work relations appears to have important implications for safety performance in this context,
indicating that high-quality work relations across collaborating companies constitute an important component for achieving
and sustaining safety. As research addressing relational factors in safety research to date has been sparse, more research is
needed to further explore the safety functions of high-quality work relations. Theoretically, the current study contributes to
extend the high-reliability organizations framework by highlighting the role of high-quality work relations as an element
for achieving mindfulness.
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1 Introduction and being able to comprehend signals of vulnerability in the

system before they escalate into situations beyond recovery

The development towards more technologically advanced
and complex organizations embodies one of the chief con-
cerns in the safety field (Dekker 2012; Grgtan et al. 2010; Le
Coze 2005; Rasmussen 1997). Increased system complex-
ity involves increased possibilities of ways that technology,
systems and people can interact, thus limiting our ability to
fully comprehend work processes (Hollnagel 2012; Leveson
2011; Perrow 1984). Therefore, complexity represents one
of the major challenges for being able to design safe systems
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and result in catastrophic accidents.

A defining trend in modern safety-critical industries such
as petroleum, nuclear power and aviation is the increased
dependence on contractors and service companies to per-
form operations. Such companies can be incorporated in
different ways with varying degrees of involvement, often
delivering tools or pieces of equipment, specialized tech-
nology or specific services (Beale 2003). Involvement of
multiple organizations involves an increase in complexity
because work processes require collaboration and coor-
dination among a number of different organizations with
different specializations (Sujan et al. 2015), different areas
of responsibility (Cedergren 2013) and different safety cul-
tures (Johnsen et al. 2006). Furthermore, such organizational
diversity may also entail greater workforce fluctuation due
to short-term contracts and employees who are not readily
familiar with each other nor the environment in which they
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perform their work tasks (Clarke 2003). Arguably, devel-
opment towards increased interorganizational complexity
implies several alterations to how the work processes are
structured and performed that may have implications for
safety.

Interorganizational complexity has been shown to give
rise to issues associated with the occurrence of major acci-
dent scenarios and incidents with major accident poten-
tial across an array of safety-critical industries. Examples
include the NASA accidents involving Challenger (Vaughan
1990) and Columbia (Garner 2006), UK railway accidents
Bexley (HM Railway Inspectorate 1999) and Hatfield (Office
of Rail Regulation 2006), the Montara oil spill in 2009
(Montara Commission of Inquiry 2010) and the Deepwater
Horizon accident (National Commission on the BP Deepwa-
ter Horizon Oil Spill and Offshore Drilling 2011; Tinmanns-
vik et al. 2011). Recurring issues among these incidents
were related to communication and coordination of inter-
faces across organizations and lack of shared operational
focus. These examples clearly illustrate that the involvement
of multiple companies places greater demands on the com-
munication and management of interfaces between organiza-
tions in operations.

Milch and Laumann (2016) conducted a study where
empirical literature addressing interorganizational safety
issues in safety-critical contexts was examined. Safety issues
fell into four categories: issues arising from economic pres-
sures among organizations; issues associated with problems
concerning organizing and coordinating operational activ-
ity across organizational interfaces; issues associated with
lack of competence and experience among employees from
different organizations; and issues associated with organiza-
tional differences among companies. An overarching trend
in the literature was the absence of shared attention among
various companies to operational processes and safety
management. Issues such as lack of shared responsibility
for safety management (e.g. Jeffcott et al. 2006), distrust
among employees across companies (e.g. Collinson 1999),
fragmented decision-making processes (e.g. Cedergren
2013), confusions of responsibilities among companies
(e.g. Mayhew et al. 1997) and safety/production trade-offs
(e.g. Gomes et al. 2009) contribute to a narrow operational
focus where employees from various companies are largely
concerned with their own tasks and responsibilities, neglect-
ing the operation as a whole. In turn, such issues can lead
to elevated risk of major accident due to their potential to
undermine the ability of the system to identify and compre-
hend risk signals.

Generally, the literature addressing the link between inter-
organizational complexity and safety has been sparse, and
the majority of these studies have largely focused on factors
that contribute to accidents and safety problems. However,
less attention has been devoted to understand mechanisms
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by which safety is achieved across organizational interfaces.
Observing how interorganizational complexity is a grow-
ing tendency in safety-critical industries, and the likelihood
of organizations becoming increasingly complex in future,
there is a need to better understand safety challenges as
well as practices that promote safety across organizational
boundaries.

The aim of the present study is to gain a better under-
standing of how interorganizational complexity is managed
on a petroleum-producing installation. The paper presents
data from a qualitative study in the context of a petroleum
drilling operation. The paper is part of a larger project where
the overarching objective is to obtain new knowledge con-
cerning safety challenges due to interorganizational com-
plexity in drilling and well operations, and how interorgani-
zational complexity is related to major accident risk. The
following research questions are posed: What safety chal-
lenges arise from interorganizational complexity? What
practices can be identified that help manage interorganiza-
tional complexity?

1.1 Safety in complex safety-critical systems

The accelerating technological and organizational changes
we have witnessed in modern industries and the rise or
complex socio-technical systems have not only pushed per-
formance to new levels, enabling increasingly advanced
operations (Hollnagel and Cacciabue 1999), but have also
introduced a number of challenges in terms of safety man-
agement in safety-critical systems (Rasmussen 1997). Events
such as Chernobyl, the Texas City Refinery explosion and
the more recent Deepwater Horizon blowout are all exam-
ples of large-scale industrial accidents that have occurred
in safety-critical industries that were due to complex inter-
actions between human, technical and organizational fail-
ures. The complexity inherent in such systems entails that
work processes are fragmented between a number of dif-
ferent actors that operate and make decision independently
of each other. Consequently, no one person has a complete
understanding of what is going on, and the effects of actions,
decisions and interactions in the system are harder to predict
and understand (Perrow 1984).

Such developments have challenged existing safety
approaches and demonstrated a need for approaches that
better cope with these challenges (Kirwan 2001; Rasmussen
and Svedung 2000). In the last two decades, there has been a
gradual shift in safety thinking, from a predominant focus on
the effect of actions made by people in close contact with the
system, to a realization that more remote influences in the
organization have significant implications for safety. Con-
tributions such as Turner’s theory of Man-made disasters
(Turner 1978) and Reason’s Swiss Cheese-model (Reason
1997) have been important in this regard, highlighting the
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role of latent conditions in the development of large-scale
industrial accidents. These developments represent impor-
tant contributions to the safety field and have led to a better
understanding of challenges related to safety management
within complex modern organizations. However, the primar-
ily focus in these theories, and in current safety thinking in
general, is on safety reducing processes that lead to adverse
events, and strategies to prevent such processes. Hence,
these theories say less about processes that contribute to
safety within contexts characterized by high complexity.

Due to the immense pace with which society is chang-
ing, safety management in complex systems requires that
organizations are able to actively cope with uncertainty and
fluctuations and constantly adapt to the demands and pres-
sures within their environments (Rasmussen 1997; Konto-
giannis 2010). In this regard, there is a growing consensus
that human and organizational capabilities within the system
represent crucial safety-promoting functions that enable suc-
cessful adaption (Hollnagel 2014; Weick and Sutcliffe 2007,
2015). Accordingly, in order to understand safety in com-
plex systems, it is important to look into the mechanisms by
which successful safety management is achieved, in addi-
tion to looking into the mechanisms behind accidents and
adverse outcomes (Hollnagel 2014).

1.2 High-reliability organizations

One strand of research that is relevant in this regard is that
of high-reliability organizations (HRO). HRO research has
been concerned with understanding why some types of com-
plex safety-critical organizations, despite operating in trying
environments in which the potential for errors is omnipres-
ent, seem to maintain high levels of safety performance (La
Porte and Roberts 1998; Roberts 1990; Rochlin et al. 1998;
Schulman 1993). Examples of HROs include nuclear power
plants, air traffic control and nuclear-powered aircraft carri-
ers, among others. These studies imply that HROs have cer-
tain characteristics and employ certain practices that enable
them to effectively discover and respond to disturbances,
thereby achieving sustained reliable safety performance.
This includes, among others, flexible decision-making in
the face of critical situations (Rochlin et al. 1998; Roberts
1990), the ability to take advantage of diverse viewpoints
in the organization (Roberts and Rousseau 1989; Schul-
man 1993), redundant safety structures and backup systems
(Schulman 1993), a culture of shared norms and values,
which is socialized to new members (Roberts et al. 1994,
Weick 1987), and interrelated communicational practices
(Weick and Roberts 1993),

Despite having enjoyed substantial popularity, particu-
larly among practitioners in the industrial and healthcare
sectors, the HRO perspective has also been criticized on
several points. In particular, the lack of a clear definition

of the term HRO, as well as the lack of precise defining
criteria, is problematic in the sense that there are really no
ways of telling HROs from non-HROs, making it difficult
to identify an HRO in the first place (Hopkins 2007, 2014).
However, Weick and Sutcliffe’s later conceptualization of
HRO (Weick et al. 2008; Weick and Sutcliffe 2007, 2015)
avoids some of these issues by focusing on organizational
processes that organizations may employ to varying degrees.
Seen in this light, the HRO concept has become more fluent
and is reflected more as an ideal on a spectrum, instead of
an either/or dichotomy (Hopkins 2007, 2014).

Through their comprehensive review of HRO literature,
Weick et al. (2008) identified a set of strategies that the
organizations employ, which in combination enable a state
of collective mindfulness. These were: preoccupation with
failure, avoiding simplification, sensitivity towards opera-
tions, committing to resilience and deferring to experts in
critical situations. The authors assert that the success of
HROs is ascribable to a sustained state of mindfulness,
which allow them to identify and manage unexpected situ-
ations before they result in uncontrollable circumstances
(Weick and Sutcliffe 2007, 2015; Weick et al. 2008). In other
words, it is the stability of the cognitive infrastructure that is
mindfulness, paired with a continuous capacity to adapt to
changing circumstances, that creates reliable performance.

While the HRO literature has been concerned with com-
plex organizational systems, some of which characterized by
interorganizational complexity (e.g. Schulman 1993), lim-
ited attention has been devoted to the interorganizational
aspects of such systems. Accordingly, little is known about
practices that contribute to sustained reliable safety perfor-
mance across multiple companies. Because interorganiza-
tional complexity seems to entail certain unique challenges,
there may also be other mechanisms by which safety is sus-
tained in such contexts.

2 Method

With regard to the inherent complexity of the phenomenon
of interest, and the aim of the current study, a qualitative
approach was selected. Qualitative inquiry offers the oppor-
tunity for detailed investigation of factors influencing safety
within the natural context, while capturing the complexity
of the drilling operation (Patton 2014; Silverman 2006).
Moreover, with regard to the explorative nature of the study
and the scarcity of extant empirical research in this area, a
qualitative approach is beneficial because it offers an avenue
by which new in-depth knowledge can be obtained.

In qualitative inquiry, making explicit ones philosophical
stance is important to ensure transparency (Meyrick 2006).
Philosophical framework has important implications for the
research focus and design, as well as the interpretations of
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Table 1 Overview of informants

Informant Gender Seniority (years in Location Affiliation Type of position
company)

1 M 3-5 Offshore Rig company Sharp-end

2 M 0-2 Offshore Operator company Management

3 M 3-5 Offshore Rig company Management

4 M 3-5 Offshore Rig company Management

5 M 3-5 Offshore Contractor Sharp-end

6 M 3-5 Offshore Rig company Sharp-end

7 M 3-5 Offshore Rig company Sharp-end

8 M 3-5 Offshore Operator company Management

9 M 0-2 Offshore Sub-contractor Sharp-end

10 M 3-5 Offshore Rig company Sharp-end

11 F 11-15 Onshore Operator company Management

12 M 6-10 Onshore Operator company HSE

13 M 0-2 Onshore Operator company Contracts

14 M 6-10 Onshore Operator company Management

findings. In this paper, the researchers ascribe to the post-
positivistic paradigm underpinned by an ontology assum-
ing the existence of an objective and observable reality that
is only imperfectly and partially apprehendable (Guba and
Lincoln 1994). From this perspective, research can never be
truly objective and value-free, and it is acknowledged that
the research process always to some extent will be influ-
enced by the researcher and the methods applied. Nonethe-
less, with rigorous and systematic methods, the notion is
that it is possible to tap into reality and gain knowledge with
pragmatic value beyond the specific context.

2.1 Subject

The current study was conducted in the context of an ongo-
ing offshore drilling operation on an offshore installation
in the North Sea, involving offshore workers from different
companies with various operational roles in the operation.
The Norwegian petroleum industry was chosen because it
provides an interesting context of study for several reasons.
Firstly, operations are interorganizationally complex in that
the work requires collaboration among a number of special-
ized organizations. Secondly, the petroleum industry is a
safety-critical industry in which operations involve the use
of hazardous and highly complex technologies, where the
environments are challenging and the consequence of errors
may be adverse. Thirdly, the Norwegian petroleum indus-
try demonstrates a strong focus on safety. World leading
performance in health, safety and environment (HSE) is a
government stated goal for the petroleum industry (Ministry
of Labour and Social Inclusion 2005, p. 11). Accordingly,
it provides an interesting context in which to explore both
safety challenges as well as practices that help manage inter-
organizational complexity within a safety-critical industry.
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2.2 Participants

A purposeful sampling strategy was employed (Patton
2014). This means that selection of participants was guided
by the research question and aim of the study. A central
sample criterion was to obtain a broad sample reflecting
variation in organizational affiliation and operational roles.
Accordingly, it was desirable to include employees from dif-
ferent companies involved in the operation, people working
onshore as well as offshore, and employees representing both
executive roles as well as employees in the sharp-end inter-
acting closely with operational processes.

In order to identify informants, information about the
various operational roles was obtained from the operator
company. Contact was made directly with each informant,
and informed consent was obtained before each interview.
The sample includes four onshore and ten offshore employ-
ees. In the offshore segment, all informants were male. The
onshore segment includes one female, while the remaining
informants were male. With regard to affiliation, the sample
includes both managers and sharp-end workers represent-
ing the operator company, the rig company, one contractor
company and one sub-contractor company.! An overview of
informants is presented in Table 1.

2.3 Procedure

Fourteen in-depth, semi-structured interviews (Kvale 2008)
were administered with onshore and offshore personnel.

! The functions and organization of companies in the drilling opera-
tion are described in more detail in “research findings” under “con-
text”.
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All interviews were executed face to face, lasting between
40 min and 1 h, and recorded by means of an audio recorder.
Onshore, interviews were conducted in a confined meeting
room during the participants’ normal work hours. Offshore,
interviews were completed in various meeting rooms on the
rig during participants’ normal shift hours. The interviews
followed a semi-structured guide adapted to the individual
roles and affiliations of the informants. Open questions were
organized around certain pre-established thematic areas;
however, the interview guide functioned more as a guide-
line than a rigid protocol. Given the explorative nature of
the study, emphasis was placed on maintaining a flexible
enough interview structure to enable informants to introduce
new topics in the interview situation in addition to the pre-
defined topics. Questions involved basic background infor-
mation followed by questions concerning participants’ roles
in the ongoing operation, typical work tasks, involvement
with co-workers from other companies, perceptions of work-
ing interorganizationally and, finally, safety and accident
reporting. Examples of questions include: Can you describe
your previous shift from start to finish? Can you describe a
situation in which you have worked with employees from
companies other than your own? How do you experience
working with employees from other companies than the
one you are hired in? Do you see any challenges with there
being multiple organizations involved in terms of safety?
An example of interview guides used in the study is found
in appendix (“Appendix 17).

When developing the interview guide, the researcher’s
focus along with theoretical perspective is elements which
greatly influence what is emphasized and also, inevitably
what is uncovered in interviews. Hence, such details are
relevant in order for the reader to evaluate the work. Inter-
view guides were developed based on previous findings
from review of the literature on interorganizational com-
plexity and safety (Milch and Laumann 2016). Addition-
ally, since our point of departure concerned organizational
safety and major accidents, the theoretical perspectives of
Reason (1997) and HRO (Weick and Sutcliffe 2007, 2015;
Weick et al. 2008) were also used as a source of inspiration
in developing questions. Based on this backdrop, the initial
interview guides had a strong focus on safety challenges.
During the process of collecting data, however, informants
generally talked more about practices that contributed to
maintain safety across companies. In response, interview
guides were adapted to facilitate these topics in the remain-
ing interviews.

In order to better understand the nature and organiza-
tional aspects of the work and the context, observations
were conducted onshore and offshore. Furthermore, relevant
operational documents were examined. Activities observed
involved onshore rig meetings along with central operational
activities offshore such as drilling, drilling deck activities

and control room activities. Offshore observations were con-
ducted over a 5-day period. The observations and document
analysis were conducted to gain a better understanding of the
work with a particular focus on interorganizational interac-
tions in the operation. It should be noted that the observa-
tion data and documents were not subject to coding, but
were used to inform the context and provide a supportive
framework for analysis. In accordance with normal ethical
conduct, the project was notified to NSD (Norwegian Social
Science Data Service).

2.4 Data analysis

The interview material was transcribed, and data were ana-
lysed by means of inductive thematic analysis (Braun and
Clarke 2006), the aim of which is to identify patterns across
a given data set. The method was chosen for several reasons.
To begin with, thematic analysis is regarded as particularly
suitable for analysing underexplored research areas in which
pre-established knowledge is scarce or unavailable. Moreo-
ver, the method is theoretically flexible and can be adapted
to fit most research questions, at the same time as it allows
for a systematic and rigorous analysis. Following the guide-
line described by Braun and Clarke (2006), familiarization
was achieved by reading and re-reading the content. The
next stage involved a coding process in which the material
was systematically examined line by line and each segment
assigned a descriptive label or code. This part of the analysis
was completed using the software program NVivo 11. After
the material was coded, the initial codes were compared and
sorted into rudimentary categories. Categorization at this
stage was relatively crude. Content of codes and develop-
ing themes were then scrutinized and compared, deviations
sought and developing themes revised accordingly. In the
final stage, themes were reviewed and organized. Examples
illustrating the coding process are presented in Table 2.
Several steps were taken to ensure the quality of analysis.
Audit trail analytical memos and the method of constant
comparison were techniques employed to test and track the
developing categories. The material was further examined
for disconfirming evidence (deviant cases). This is a strategy
to test the robustness of the categories (Creswell and Miller
2010); however, no deviant cases were identified. To assess
the credibility of analysis, findings were presented to and
confirmed by our primary contact in the operator company.

3 Research findings

The aim of this paper was to explore how interorganiza-
tional complexity is managed on a petroleum-produc-
ing installation, in order to gain a better understand-
ing of safety challenges as well as practices that help
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Fig. 1 Illustration of interorganizational structure

the employees both work and live. All operational activ-
ity is highly regulated and involves thorough planning both
onshore and offshore. Employees normally work 12-h shifts
in a rotation of 2 weeks on and 4 weeks off. The ‘sharp-end’
workers, such as the drilling crew and contractor/sub-con-
tractor employees, spend most of their time out in the field
in physical proximity to hazardous processes. Management
personnel, or ‘blunt-end’ workers, spend their work day in
meetings with shore-based counterparts, in internal meet-
ings, and supervising the drilling activity from the rig con-
trol room and in the field. While the crew from the rig com-
pany and employees from the main contractor companies are
permanently stationed at the rig, sub-contractor employees
who provide less frequently needed services tend to travel
between rigs and stay for shorter periods of time.

Another important aspect of the context concerns the
national context. From an international point of view, the
Norwegian petroleum industry? is considered unique in
terms of its safety focus and for how the petroleum activ-
ity is regulated based on a tripartite collaboration among
employee organizations, unions and the government. In this
context, worker participation and co-determination represent
core values (Hart 2002). In the last two decades, there has
been a strong focus from the government on establishing a
sound safety culture in the petroleum industry, which has
had noticeable implications for practice and safety perfor-
mance on the NCS. Another defining feature of the Nor-
wegian safety regime is the high level of cooperation and
openness across the operating companies, contractors and
suppliers operating on the Norwegian Continental Shelf.
‘Working together for safety’ and ‘Safety forum’ are exam-
ples of cooperative initiatives aimed towards promoting

2 For a description of the safety regime in the Norwegian petroleum
industry, see Tharaldsen (2011).

Rig company
(Drilling crew)
[
Sub- Sub-
contractor contractor
Scaffolding subsea
specialist specialist
subcontractor subcontractor

safety in the industry by establishing dialogue across com-
panies about safety issues. Here, the companies share infor-
mation, experiences and lessons learnt with each other.

3.2 Practices that help manage interorganizational
complexity

Since the data reflect a stronger representation of practices
found to help manage interorganizational complexity, these
will be presented first. Seven themes were identified: long-
term organizational relationships; management’s role in
the field; worker involvement; similar safety practices and
philosophies across companies; high-quality work relations;,
commitment to mutual operational goals; and reporting. The
themes were found to be situated at different levels and were
also found to be considerably interconnected. For this rea-
son, this section of the findings is illustrated in a thematic
map.

Figure 2 models themes identified as practices that help
manage interorganizational complexity and the relationship
between the themes. In the model, long-term organizational
relationships, worker involvement, management’s role in the
field, and similar safety practices and philosophies across
companies are themes which represent organizational prac-
tices related to the operational context. The former three
were found to be conducive to high-quality work relations,
thereby reflecting interpersonal practices. In turn, high-
quality work relations, along with similar safety practices
and philosophies across companies, were found to promote
commitment to mutual operational goals among the com-
panies and reporting, representing behavioural aspects in
the model. In the following, a detailed description of the
model will be provided. Moreover, for the purpose of pro-
viding transparency to the analysis, an appendix containing
interview quotes to illustrate the themes identified in the
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Fig.2 Practices that help manage interorganizational complexity

study is included (Appendices Tables 3, 4, 5). The quotes
are referenced in the text by number.

3.2.1 Long-term organizational relationships

The rig was hired by the operator company for a 12-month
period; however, the main service companies were engaged
on long-term contracts spanning several years. Many of
these contractors, who specialize in delivering services and
custom equipment to this particular oil field, are engaged
in long-term cooperation with the operator company. The
fact that the main contractors were engaged through long-
term contracts seemed to help streamline organizational
processes and clarify roles and responsibilities among the
companies involved. These companies have become closely
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aligned after working on the same drilling projects over long
periods of time and have grown familiar with each other’s
systems and practices. Employees from both the rig com-
pany and the operator company said that the two companies
had worked together for such a long time that the working
relationship between the companies was quite worked-in
and well-functioning, reporting few conflicts in day-to-day
operations (quotes 1-3). As one rig-company informant put
it: Now we’ve been working for [the operator company] for
a longer period and then it’s... I think they are starting to
trust that we are doing what we’re supposed to you know.
Playing with open cards and having a good trust relation
between costumer and contractor.

Although semi-submersible drilling rigs share many
common features in terms of technology and equipment,
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there are still large variations across rigs. As such, inform-
ants argued that it generally takes a few visits to the rig to
become familiar with the systems and adapt to local varia-
tions. The stability of having the same people involved was
seen as something that had several positive consequences.
Offshore, employees from the main contractors were perma-
nently stationed on the rig throughout the contractual period
for which the companies were engaged and had the same
shift rotation as the permanent workers. This was regarded
as something which contributed to the reduced number of
operational challenges due to better integration with the rig
crew, as well as contractors becoming familiar with the local
work environment and the systems and equipment on the
rig (quotes 4-7). A rig-company employee said: Many of
the service people that come here from other companies are
here on a pretty regular basis, they are here in the same
rotation as us and then you glide in like one of the regular
crew.

Onshore, it was implied that having the same company
representatives following up the operation contributed to bet-
ter group cohesion and a more open climate for discussions.

The analysis suggests that long-term organizational
relationships contribute to high-quality work relations
because employees from the main contributing compa-
nies work together on a permanent basis and, as a result,
become better acquainted and develop stronger collabora-
tive bonds with one another. Particularly for sub-contrac-
tor and contractor personnel, being permanently involved
in the work environment and in the drilling project also
appears to induce a stronger commitment to mutual opera-
tional goals.

3.2.2 Management’s role in the field

Another important theme that emerged from the analysis
concerned management’s role in the field. Informants with
management responsibilities offshore, from the operator
company and the rig company, said that being present ‘in
the field’ and being in proximity to the operational activi-
ties represented one of the most important aspects of their
work. Among the informants with management responsi-
bilities, it was often stated they tried to spend as much time
as they could outside. One informant even said that it was
out in the field that ‘the real work happened’ and where
the key safety work was done. It was expressed that it was
by being physically present in the field that managers were
best able to get a sense of what was going on, supervise
the ongoing activity, correct problems, and motivate and
support employees (quotes 8—10). In this sense, managers’
active role in the field appears to have important functions
in terms of coordinating the work processes, creating mutual
understanding among involved personnel and maintaining
operational oversight. Another aspect that was emphasized

was that being present in the field was important in terms
of establishing contact with the various personnel at the
sharp-end. Interacting and spending time in the field with
the sharp-end workers was described as essential for estab-
lishing trust, which in turn was regarded as a crucial element
for getting sharp-end workers from the various companies
to speak up concerning safety matters (quotes 11 and 12).
One of the managers stated: We are out here as a part of the
crew, and we get a lot of contact if we build trust, then they
will also be inclined to share challenges, share good and bad
things. Still, managers expressed that finding the right bal-
ance in terms of the time spent planning the work and time
spent out in the field supervising the work was difficult, and
with growing amounts of paperwork, finding enough time
to spend in the field was a challenge (quote 13).

Through their role and involvement, managers play an
important part in coordinating and supervising the work pro-
cesses in the operation by interacting and working closely
with those at the sharp-end of operations. As such, manage-
ment’s role in the field seems to be conducive to high-quality
work relations with employees at the sharp-end. The pres-
ence of high-quality work relations between managers and
sharp-end workers in turn seems to be important both to
increase commitment to mutual operational goals among
those involved through encouragement and support and to
promote reporting behaviour through trust.

3.2.3 Worker involvement

Due to the complex nature of the operation and the level of
specialization among employees and companies, inform-
ants indicated that maintaining a complete picture of
the operation required obtaining diverse viewpoints and
maintaining an open environment in which every employee
can share safety-related information and participate in dis-
cussions (quotes 14 and 15). Everybody was expected to
participate in activities pertaining to safety, voice safety
concerns, report errors and intervene in cases of observed
unsafe behaviour, regardless of professional rank or
organizational affiliation. The informants believed that the
development towards a stronger focus on worker involve-
ment and deemphasizing of top-down authority in the
industry represented a step in the right direction in terms
of achieving a high level of safety. Sharp-end workers in
particular frequently talked about the cultural change in
the industry which they said had led to a greater focus on
independent thinking, less focus on assigning blame, and
more horizontal and constructive forms of communication
compared to earlier. The change was seen as something
which had resulted in more openness among employees
and across companies (quote 16).

Several sharp-end informants implied that the cul-
tural change in the industry had also served to reduce the
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distance between the operator company management and
the sharp-end workers. Due to the hierarchical position
of the operator company in terms of being in charge of
the operation, talking to the operator management was
described as something which normally involved a certain
threshold. However, an open-door policy and the fact that
the authoritative role associated with professional rank
was downplayed were seen as elements that contributed
to reducing this distance. A sharp-end informant said: It’s
equal, even though... you do have your bosses, when they
say jump, you have to jump, but they talk to you like you’'re
a normal man in the street. I think that’s very important,
that people feel a little included.

Several sharp-end informants contrasted their experi-
ences on the rig with previous experience on rigs abroad
and expressed their belief that the enactment of a much
stricter hierarchical system which was common on rigs
abroad such as in the UK and the US served to undermine
communication and openness among sharp-end workers
and operator management, which stood in contrast to the
way things were done on the current rig (quote 18).

The analysis indicates that worker involvement through
an increased focus on independent thinking and employee
participation contributes to strengthen employees’ commit-
ment to mutual goals in the operation. Moreover, worker
involvement also seems to contribute to better cooperation
between employees across various companies and across
organizational levels and to promote high-quality work
relations in the operation which, in turn, were found to cre-
ate a more open climate for reporting errors and mistakes.

3.2.4 Similar safety practices and philosophies
across companies

Safety practices and philosophies were described as quite
similar across the main contributing companies. Although
each company had its own specific formulations and safety
rules, the main philosophy and content was more or less
the same (quotes 19-22). Also, the reporting systems were
similar across operating companies on the NSC. The inform-
ants believed that this had important implications for safety
because their work was underpinned by the same safety phi-
losophy and shared perceptions regarding safe operational
conduct (quote 23). This can be considered in the light of
an increased emphasis on safety in the industry in recent
decades, which seems to have brought companies operat-
ing on the NCS closer in their safety thinking. Regulatory
standards such as NORSOK? and collaborative initiatives

3 NORSOK is a set of regulatory standards used in operations on the
NCS with the intention to, as far as possible, replace company-spe-
cific rules and procedures. The standards are based on international
standards and are used as regulatory reference in Norwegian petro-
leum legislation (Standard Norge 2017).
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such as “Working together for safety’ and ‘Safety forum’,
in which best practices and learnt lessons are shared among
companies in the industry, were also mentioned as important
arenas which contributed to aligning the safety focus across
companies.

Similar safety practices and philosophies across compa-
nies appear to contribute to strengthen the commitment to
mutual operational goals among those involved in the opera-
tion, because there are fewer situations in which incompat-
ibilities among companies may occur and employees from
different companies will have similar perceptions concern-
ing safety. Moreover, similar reporting systems and safety
focuses also promote better conditions for reporting.

3.2.5 High-quality work relations

The attention to relational aspects of the work among
informants was a striking tendency in the material. High-
quality work relations were identified as the most promi-
nent theme in the analysis. However, while the other themes
were more directly identified in the material, this appears
to be a more underlying theme throughout the data. The
analysis suggests that high-quality work relations are a key
element for achieving the level of openness, trust and col-
laboration necessary for ensuring safe operation across the
various companies. In general, employees seem committed
to maintaining cooperative work relations. Both onshore and
offshore, employees interact a great deal with co-workers
from different companies. However, not everyone is well
acquainted and develops strong collegial relationships, yet
still they work closely in the operation. Because employees
do not necessarily know each other well, putting in extra
effort to establish good working relationships and interact-
ing well with people are regarded as elementary to main-
tain well-functioning collaborations. This was evident in the
interviews both onshore and offshore, and among both man-
agers and sharp-end workers (quotes 24-27). For example,
one of the managers stated: [ feel strongly that if you interact
well... or if you do your best to interact well with people,
then... and look after them, basically. Try and demonstrate
that I've god the best interest at heart. Fairly simple human
behaviour, really. Not necessarily safety related, but, I tend
to think they keep people as safe as they can.

Having good social skills and engaging in friendly and
respectful interactions were perceived to be important ele-
ments in daily communication and regarded as directly
relevant for safety. Sharp-end workers were particularly
concerned with the importance of treating colleagues well
and expressed the belief that treating each other badly could
have profound negative effects on individual performance
and safety. A particularly recurring topic in this regard con-
cerned the psychosocial effects of negative forms of com-
munication such as shouting and screaming, which had been
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common practice in the industry in the early days (quotes
28 and 29). This was regarded as a form of communica-
tion that had detrimental effects on working relationships,
the work climate and safety performance, being generally
regarded as a negative thing that reflected unprofessionalism
and belonged to the past.

Accordingly, high-quality work relations appear to be
a crucial premise for maintaining a well-functioning col-
laboration among employees from the various companies
and seem to contribute to shared commitment to mutual
operational goals among those involved because employ-
ees become more oriented towards each other when they
have developed high-quality relationships. Furthermore,
high-quality work relations, creating a general atmosphere
conducive to professional and constructive communication,
also appear to promote reporting behaviour.

3.2.6 Commitment to mutual operational goals

There was a strong commitment to mutual operational goals
among the employees in the drilling operation. Informants
saw the operation as a team effort where the role of each
person was regarded as equally important in order to have a
successful and safe operation (quotes 30-33). Furthermore,
due to the interdependent nature of the operational activities,
the notion of safety for many informants seemed to revolve
around the conception of a well-functioning collaboration
between personnel involved in the operation. The attitude
seemed to be that as long as the cooperation is working, the
rest will fall into place.

Because the various companies enter at different stages
in the operation to perform their designated part of the job,
it was recognized that everybody depended on being handed
relevant operational information in order to be able to per-
form their specific work task. A contractor employee said:
Everybody is dependent on each other, particularly in ser-
vice, where there may be a guy who’s sole responsibility
is a valve, who’s only got the valve, and he’s dependent on
getting out [on the rig] alone and he’s dependent on every-
body else in order to cooperate and to know if it fits here or
there. And the same with us, we’re dependent on having a
good collaboration with everyone and be handed informa-
tion we need. At the same time, we provide the information
they need, so it has to work if we are going to be able to
deliver an efficient and good product (quote 34).

It was mentioned that many of the contractor companies
were rivals outside the operational context, because the same
companies normally compete for the same contracts. How-
ever, informants expressed that once they found themselves
in the same operational context, the competitive element was
left out. It was in their common interest to collaborate and
share information (quote 35). Furthermore, hiding informa-
tion or not playing openly was seen as something that could

compromise the operation and thus would be counterpro-
ductive in terms of achieving mutual operational goals. The
collective focus on delivering a safe and successful opera-
tion seemed to unify employees from different companies
in the operation, and it seems that people are able to regard
their own responsibilities and tasks in relation to the big-
ger operational picture. Several informants also said it was
important to help and back each other up, which also applied
to employees from other companies (quote 36).

Commitment to mutual operational goals and the per-
ception of the operation as a collective endeavour seems
to make employees more attuned to each other’s roles and
responsibilities in the operation, which make employees
more inclined to share information and assisting co-work-
ers. Furthermore, this also appears to contribute to a more
comprehensive understanding of the operation among those
involved, because employees are able to see beyond their
specific areas of responsibility.

3.2.7 Reporting

Being honest and open about mistakes and errors was a
recurring topic among informants. There were several chan-
nels through which sharp-end workers could report, either
through talking directly to management or handing in obser-
vation cards, which is a system found on most rigs operating
in the North Sea. Although delivering anonymous observa-
tion cards was possible, it was common to hand in observa-
tions using one’s full name. Sharp-end workers expressed
that being honest about mistakes straight away was a better
alternative than refraining from reporting or hiding errors.
It was recognized that honesty about errors was important in
terms of being able to detect potential problems (quotes 37
and 38). A sub-contractor employee said: Well, I don’t have
anything to gain from keeping things hidden... [operator
company] the least so, and the rig company... okey, small
things they could probably keep kidden, but their interest is
that things work. This view seemed to be strongly related
to the way management responded to the feedback. Both
executives and sharp-end workers were consistent in that
reporting was acclaimed rather than reprimanded. However,
hiding or not reporting errors was frowned upon (quotes
39-42). The fact that employees were not sanctioned or told
off for reporting mistakes seemed to result in more openness
because they did not fear retribution.

3.3 Safety challenges

The informants generally saw few challenges with the inter-
organizational nature of the work that could compromise
operational safety. The cooperation among various com-
panies was generally seen as well-functioning, and most
challenges described were perceived to be more operational
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challenges than safety critical ones. Two prominent themes
were identified: Challenge coordinating work processes
among companies and variation in experience among
sub-contractors.

3.3.1 Challenge coordinating work processes
among companies

Maintaining operational oversight was regarded by manag-
ers as a constant challenge, and a lot of effort went into
coordinating work processes among companies (quotes 43
and 44). One of the onshore managers said: But I think the
biggest challenge is ensuring understanding maybe, right.
Particularly towards sub-contractors, that we sit on a lot
of information and background and history throughout and
they come into do a small part of that, that they understand
the bigger picture, that is very important. And what influ-
ence they have on the big picture, yeah, how they can make
a difference. And that is the biggest challenge, that you often
can... right, things happen quickly and here... we have all
the background information, but it is important to share it
so they understand how they fit in and what they can do to
make a difference.

One issue in particular was mentioned in this regard:
learning from experience. The multitude of companies
involved, in combination with the vastness of the informa-
tion, made it challenging to sufficiently transfer lessons
learned throughout the network of these companies. Because
companies have different focuses and varying degrees of
involvement, ensuring collective learning across companies
was regarded as a challenge. Information about previous les-
sons learned was sometimes lost or forgotten, meaning they
sometimes had to ‘reinvent the wheel” when encountering
similar problems (quote 45).

Another challenge mentioned was related to the complex-
ity of the safety systems. As previously mentioned, managers
talked about the way in which the safety systems and practices
of the different companies were similar. Still, it was men-
tioned that each company often had its own sets of specific
rules and regulations that came in addition to the standardized
regulations (quote 46). The informants saw this as adding to
the complexity and creating unnecessary confusion, particu-
larly for service companies travelling between rigs, to know
what applied. One of the informants said he thought it would
be less difficult if things were more standardized.

3.3.2 Varying levels of experience among sub-contractors
The level of competence among employees on the rig was
generally considered to be high. People were not hired to

work on the rig unless they had been working offshore for
more than a year. Furthermore, the operator company strove
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to get the same people back from those who were travel-
ling between rigs, so they would become familiar with the
rig over time. However, with fluctuations in the market
and periods of high activity, the level of experience could
vary among certain groups of sub-contractors, which some
informants saw as a concern. In particular, sub-contractor
workers who tend to travel between rigs were regarded as
less experienced because they were not necessarily famil-
iar with the local work conditions and some of them had
less operational experience compared to those who were on
the rig on a permanent basis. An offshore manager said:
Of course, more actors demand more of the cooperation.
At least when a lot of actors tend to come and go. Another
challenge we have seen is that... well, I would really say that
up until now the activity has been very high. As such, there
has been slightly varying quality and level of knowledge in
some of the sub-contractors, that personnel. They tend to
have... right, they have limited experience. So it has been
a challenge that we have had to focus on and have had to
follow them up a lot closer so that the primary control over
the well is sustained to put it like that, that it is sustained.
So that has been a challenge (quote 47).

One informant said that because sub-contractors were on
the rig less frequently, they had less safety training compared
to contractor employees who were working on the rig perma-
nently and were involved in all safety-related training on the
rig (quote 48). There had also been several incidents that had
been linked to the lack of experience and lack of familiarity
of the rig among sub-contractor workers.

Onshore, inexperience among new sub-contractor compa-
nies was also mentioned. Newly established sub-contractor
companies did not always have prior experience within the
petroleum industry and were not familiar with the level of
safety and the way things were done. One of the onshore
informants from the operator company said that they often
had to reiterate information and that a lot of work went
into following-up representatives from different companies
(quote 49), particularly those who were new in the industry.

4 Discussion

The aim of the current study was to gain a better understand-
ing of how interorganizational complexity is managed on a
petroleum-producing installation. In order to obtain a nuanced
picture, we explored safety challenges as well as practices that
are regarded as important for achieving safety across organi-
zational boundaries. The following research questions were
addressed: What safety challenges arise from interorganiza-
tional complexity? What practices can be identified that help
manage interorganizational complexity? The discussion is
structured as follows: First, a summary of the main findings
will be given. After that, findings are compared and discussed
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in the light of previous research and the HRO perspective, rep-
resenting the study point of departure. Finally, the findings are
discussed in the light of relevant empirical literature, placing
the study in a broader empirical context.

4.1 Summary of main findings

The analysis showed that certain organizational practices—
long-term organizational relationships, worker involve-
ment and management’s role in the field—were important
for the establishment of high-quality work relations among
employees from various companies in the operation. Along
with similar safety practices and philosophies across com-
panies, high-quality work relations were found to be central
to ensuring operational safety. This is because high-quality
work relations contribute to commitment to mutual opera-
tional goals among employees from different companies and
are central for achieving an environment characterized by
openness and trust in which employees are inclined to report
errors and voice safety concerns.

The challenges identified largely involved structural
conditions. Coordinating work processes among the vari-
ous companies took a lot of time and effort due to the vast
amount of information. In particular, learning from suc-
cesses and failures, along with complexities due to company-
specific variations in safety standards, was seen as challenge.
Another issue concerned varying levels of experience among
sub-contractor personnel in certain periods. Informants
regarded these issues as mainly operational challenges.

4.2 Comparing findings with previous research

In a recent paper, Milch and Laumann (2016) reviewed extant
empirical literature addressing interorganizational safety issues
in safety-critical industries. Safety issues identified were found
to stem from economic pressures among companies, problems
with organizing and coordinating operational activity across
organizational interfaces, lack of competence and experience
in personnel, and organizational differences between compa-
nies. In comparing the findings from the current study with the
literature review, some of the same issues are found. However,
the challenges described in the present study seem to revolve
largely around structural conditions. Consistent with the find-
ings from the literature review, challenges with organizing and
coordinating operational activities across company interfaces
and challenges regarding lack of competence and experience
among contractor and sub-contractor personnel are found.
Contrary to findings in the literature review, however, issues
stemming from economic pressures and organizational differ-
ences were not found in the current study. This is potentially
connected to the practices identified in the present study.

As previously mentioned, the main issues found in the
literature review was the lack of shared focus on operational

processes and safety management among various compa-
nies performing joint operations (Garner 2006; Jeffcott et al.
2006; Mayhew et al. 1997; Vaughan 1990). In the current
study, however, employees from various companies seem to
exhibit a broader focus on the operation and a better under-
standing of each other’s roles and responsibilities. This col-
lective orientation seems to be closely linked to the practices
identified in the study, implying that certain issues that can
arise from interorganizational complexity may be managed
through organizational and interpersonal efforts.
Interestingly, apart from collective efforts such as “Work-
ing together for safety’ and ‘Safety forum’, the identified
practices that appear to help manage interorganizational com-
plexity do not seem to be deliberate, or reflect explicit strat-
egies to cope with interorganizational complexity. Instead,
they seem to be more inherently embedded in the way things
are done. Accordingly, they seem to have developed over
time as a result of changes in the industry, of which increas-
ing interorganizational complexity has been an essential part.

4.3 Comparing findings with HRO framework

In comparing findings from the current study with the HRO
principles outlined by Weick and Sutcliffe (Weick et al.
2008; Weick and Sutcliffe 2007, 2015), there are certain
overlapping aspects. For example, our findings similarly
illuminate the role of experts at the sharp-end. Due to the
interdependent nature of the work and the fact that avail-
able expertise is fragmented across a vast number of smaller
companies, active involvement of sharp-end workers in
work processes and their continuous feedback concerning
errors and problems is crucial for safe operation. Further-
more, the present study also indicates that shared focus on
mutual operational goals among those involved is central to
maintaining operational oversight and a high level of safety,
which is arguably similar to the concept of mindfulness.
However, our study seems to shed light on different processes
contributing to safety compared to the processes identified by
Weick and Sutcliffe (Weick et al. 2008; Weick and Sutcliffe
2007, 2015). While mindfulness is conceptualized as the result
of cognitive processes shared by the members of the organiza-
tions (Weick et al. 2008), the present findings illuminate the
role of social processes in achieving reliable performance and
safety. Another distinction seems to be the level of explicitness
at which the processes operate. While the processes of mindful-
ness described by Weick et al. (2008) appear to reflect an explicit
mindset shared by members, and practices that are actively
employed in the organization to maintain reliable performance,
the practices identified in the current study on the other hand
seem to be more implicit, and not necessarily actively directed
towards coping with interorganizational complexity.
High-quality work relations appear to have an important
function in terms of promoting trust and openness among
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employees and seem to be central to achieving a well- func-
tioning collaboration among employees from different
companies. Furthermore, the presence of high-quality work
relations appears to engage employees in safety behaviours
such as reporting problems, sharing relevant information and
helping co-workers, behavioural factors that have been asso-
ciated with mindfulness (Weick and Sutcliffe 2007, 2015;
Weick et al. 2008). This implies that mindfulness may also
be rooted in relational work aspects.

Although the relevance of relational factors such as mutual
respect, interpersonal skills and trust has been indicated in
HRO literature (Schulman 1993; Weick 1993), such factors
have generally been given less attention. However, in a more
recent paper, Vogus et al. (2014) argue that mindful organiz-
ing is more likely when people engage in prosocial behaviours
and are oriented towards others. A possible explanation for
relational factors being somewhat neglected might be that the
effect of relational factors may be less prominent in organiza-
tional contexts in which it is taken for granted that workers are
employed by the same company and have the opportunity to
develop collegial bonds. It is likely that the relevance of rela-
tional factors becomes more distinct in interorganizationally
complex contexts, where establishing relational bonds can be
more challenging, while the work demands close cooperation
among employees who are not necessarily well acquainted. It
can be argued that the current study contributes to extending
the HRO framework by accentuating the role of high-quality
work relations as a key to achieving mindfulness, and by
including interorganizational factors which have been given
little attention in this area of research.

4.4 Relational aspects of work in safety research

While research addressing relational aspects of work in
terms of safety has generally been sparse, there is some evi-
dence to suggest that high-quality work relations contribute
to safety. Carmeli and Gittell’s (2009) study showed that
high-quality relationships among employees contribute to
improved coordination of work tasks and increase the likeli-
hood of learning from failures. This is because high-quality
relationships promote psychological safety; the extent to
which employees perceive the level of interpersonal risk to
be low enough that they are willing to share information,
knowledge or ideas (Edmondson and Lei 2014). Perceived
psychological safety contributes to employees perceiving
that it is safe to speak up about errors and issues without
fear of retribution (Carmeli and Gittell 2009). Thus, psy-
chological safety is also closely related to interpersonal
trust (Edmondson and Lei 2014). Similarly, Conchie and
Donald (2008) argue that relational aspects such as hon-
esty, concern and care are the most important determinants
of the quality of industrial relations because they serve to
reduce perceptions of psychological risk, thereby increasing
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the likelihood of employees engaging in helping behaviour
and openly communicating errors or mishaps to others. A
study conducted by Mearns and Reader (2008) suggested
that perceived support and care from managers were asso-
ciated with increased safety citizenship behaviours among
employees—that is, safety behaviours that exceed regular
compliance. Moreover, Nevestad et al. (2007) found that
initiatives aimed at promoting relational factors such as care
contributed to reducing communication barriers stemming
from informal hierarchies among contractor and operator
personnel offshore. As such, high-quality work relations
may also be important in terms of laying the foundation
for more informal arenas in which employees from different
companies can discuss safety-related issues. Sujan’s (2015)
study of hospital professionals suggests that informal arenas
provide important contexts in which safety-related informa-
tion is shared and discussed among managers and peers,
which contributed to improved patient safety. These stud-
ies support findings from the current study, suggesting that
work relations have important implications for safety, while
highlighting the need for more research on the link between
relational work aspects and safety.

4.5 Implications

Several implications for the petroleum industry can be drawn
from this study. Most importantly, the current study empha-
sizes the importance of high-quality work relations as an
element that helps managing interorganizational complex-
ity, on both an organizational level and an individual level.
For practitioners, giving attention to work relations across
companies, and initiatives aimed at promoting high-quality
work relations, may be beneficial for achieving high levels of
safety by contributing to increased openness and improved
cooperation among employees from different companies.
A key element concerns the interactive role of manage-
ment in the field. Through interacting and working closely
with employees at the sharp-end, managers build trust rela-
tionships with employees, which induce employees to speak
up about safety issues. This is in line with previous research
(Hofmann and Morgeson 1999; Kivimiki et al. 1995). Man-
agers have been recognized as playing an important role
in terms of shaping safety culture (Reason 1997) and are
through to exert both direct and indirect influences on safety
behaviours of employees (Flin and Yule 2004). The interac-
tive role of management found in this study is similar to the
concept of transformational leadership (Bass 1985), describ-
ing leadership behaviours based on trust relations, that
encourage employee performance transcending goals of self-
interest towards collective organizational goals. Although
studies on transformational leadership in relation to safety
are few, there are some studies where transformational lead-
ership behaviours have been associated with safety outcomes
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such as increased safety climate (Clarke 2013; Zohar 2002)
and safety participatory behaviours (Clarke 2013; Clarke
and Ward 2006). These studies support the current findings,
suggesting that the interactive presence of managers in the
field is important in terms of obtaining safety feedback from
the various employees in the sharp-end.

Moreover, findings also suggest management’s involve-
ment in the field is central for maintaining operational over-
sight through the supervision and coordination of operational
activity. In this regard, increasing the administrative work-
load of managers is a concern because it shortens the time
managers spend at the sharp-end. Increased bureaucratiza-
tion of safety in the petroleum industry has been problema-
tized in other safety writings (Kongsvik and Fenstad 2007;
Wold and Laumann 2015). More paperwork does not neces-
sarily result in better safety, but may, on the contrary, have
negative effects by reducing interaction with employees and
operational activity supervision. This can impact the abil-
ity of managers to build trust relationships with sharp-end
employees, at the same time as having detrimental effects on
operational oversight, which may increase the risk of major
accidents (Reason 1997). In this regard, practitioners should
be more aware of the potential safety functions embedded in
the interactive role of managers at the sharp-end.

The findings from the present study indicate that long-term
organizational relationships between companies may be ben-
eficial for operational safety due to higher levels of stability.
This can be seen in the light of other research, showing that
long-term interorganizational relationships benefit performance
(Ganesan 1994; Noordeweier et al. 1990), lead to better coopera-
tion among companies (Anderson and Weitz 1989) and are a
central component of collective learning in organizational sys-
tems (Larsson et al. 1998). In this regard, operator companies
should, as much as possible, strive to establish long-term con-
tracts, particularly with third-party service companies that are
heavily involved in the operation. On the other hand, increased
stability due to long-term organizational relationships may also
potentially involve increased risk of complacency. If collaborat-
ing companies become too settled in their ways of doings things,
they may ‘forget to be afraid’ adopting organizational practices
through which important safety signals can be missed or trivial-
ized (Reason 1997; Vaughan 1997). Developing a questioning
culture in which diverse viewpoints and critical questions are
welcomed and encouraged becomes crucial in this respect to
overcome complacency (Weick and Sutcliffe 2007, 2015).

While promoting high-quality work relations may poten-
tially reduce some of the issues related to interorganiza-
tional complexity, the involvement of multiple companies
still implies certain structural challenges. Coordinating pro-
cesses and learning from experience prove more challenging
when multiple companies are involved. Similar issues are
reported in a study of interorganizational clinical handovers
in a hospital, where practitioners were found to increase

their coordinational efforts in order to manage conflicting
priorities (Sujan et al. 2015). Also, the temporal status and
variations found among certain groups of sub-contractor
employees complicate safety management. In spite of being
viewed as mainly operational challenges by informants, such
issues may actually increase the risk of major accidents due
to the increased likelihood of latent conditions developing
in the system (Milch and Laumann 2016; Reason 1997).

In general, there seems to be little awareness among man-
agers and employees about interorganizational aspects of
the work, both in terms of challenges as well as how inter-
organizational complexity influences work overall. Conse-
quently, there is a need for increased awareness around such
challenges in the industry. Findings from this study suggest
a need for improved systems for coordination of operational
processes among companies. In the petroleum industry, ini-
tiatives aimed at standardizing safety rules and procedures
across companies could be a first step towards reducing com-
plexities caused by company variations, which can make it
easier for employees with short-term operational involve-
ment to become familiarized with safety systems.

Moreover, collective learning arenas such as “Working
together for safety’” and ‘Safety forum’ may be particularly
important in terms of sharing best practices and experiences
across collaborating companies. Parallels can be drawn to
the concept communities of practice, which refers to groups
of experts, either from different departments or from dif-
ferent companies, that organize informally to cooperate on
areas of common interest (Wenger and Snyder 2000). Com-
munities of practice have been found to share knowledge and
facilitate transfers of experience and of best practice, and
have been linked to increased innovation, improved organi-
zational performance and better problem-solving.

4.6 Methodological considerations and limitations

There are certain methodological matters in the current
study that need to be addressed. Due to the explorative
nature of this study, and the sparsity of existing research in
this area, caution should be exercised in terms of drawing
firm conclusions from the current findings. More research is
needed to further explore influences of interorganizational
complexity on safety within other interorganizational safety-
critical contexts.

With regard to the aim of the study, the sample is diverse
and serves to illuminate different perspectives across
organizations and hierarchical positions, providing in-depth
knowledge about factors that influence safety. However, data
collection was carried out at the onset of an unexpected
downturn in the petroleum industry, which impacted the
data collection process and resulted in a smaller sample than
was originally planned. As a result, the onshore segment
includes only operator company informants. Ideally, the
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representation among companies onshore could have been
broader, which obviously represents a limitation to the study;
however, we maintain that the sample is diverse enough to
illuminate the research question.

With regard to rigour, certain aspects should be discussed. In
order to assess the credibility of analysis, performing member
checks whereby findings are presented to respondents, is rec-
ommended (Lincoln and Guba 2000). As a consequence of the
downturn in the industry, all of the respondents had been laid
off when data analysis was complete, which made it difficult to
complete member checks. Instead, findings were presented to
our primary contact in the operator company, who confirmed
that the categories corresponded well with his perception. The
lack of comprehensive member checks can be regarded as a lim-
itation to the current study. However, taking into consideration
the unusual circumstances, one could argue the inclusion of an
insider perspective provides at least some degree of verification.

The coding and analysis were performed by one of the
authors in this study. This is a potential source of bias. It
is commonly recommended that coding should be per-
formed by several coders to achieve inter-coder reliability
(Silverman 2006). It should be noted, however, that due to
the interpretative nature of qualitative research, the aptness
of using reliability as a criteria is heavily debated (Yardley
2000). Particularly with explorative approaches, a central
aspect in this debate has been whether or not coders can be
expected to produce similar coding. A study by Armstrong
et al. (1997) provided only partial support for inter-coder
reliability and found that although coders identified similar
themes, they organized and labelled them differently. Many
advocate that the adherence to systematic and thorough
analytical processes, together with providing a high level
of transparency, is sufficient to ensure rigour (Elliott et al.
1999; Meyrick 2006; Yardley 2000). Accordingly, we argue
that the steps taken to ensure quality and transparency in this
study contribute to a satisfactory level of rigour.

There are several methodological strengths to the cur-
rent study that should also be noted. The process by which
data were collected and analysed has been systematic and
thorough. Moreover, detailed descriptions of the sampling
strategy, the context of study and the analytical procedure,
and detailed accounts from interview data, contribute to
transparency, enabling the reader to judge the quality of the
study and opening up possibilities for replication.

Another point that should be discussed concerns the
similarity of perceptions among informants. Applying a
purposive sampling strategy, we sought to obtain a broad
sample representing different organizational segments and
roles in order to obtain diverse viewpoints and perspectives.
We did expect larger variations in the perceptions among
informants, particularly among those that were not hired in
the same company, such as contractor and sub-contractor
employees. However, they expressed very similar views on

@ Springer

the different topics. This can perhaps be explained by the fact
that the informants all came from the same industrial cul-
ture, and many had worked together over a longer period of
time. Moreover, the majority of employees shared the same
national background. In other petroleum contexts in which
the work force is more culturally diverse, one can probably
expect greater variation in perceptions among employees.

An important question is whether the findings may be
generalized to other contexts. Qualitative research focuses
on obtaining in-depth knowledge about a phenomenon of
interest within its context while capturing the inherent com-
plexity, often concentrating on smaller segments or single
cases. In this study, as with qualitative research in general,
the contextual factors greatly influence the research findings.
In this regard, the relevance of applying the concept of gener-
alizability in qualitative methods has been strongly debated,
and several researchers subscribe to transferability as a more
appropriate concept when qualitative approaches are applied
(Lincoln and Guba 2000; Malterud 2001). Transferability
refers to the extent to which research findings may be rele-
vant to other contexts. Arguably, the findings from the current
study offer several theoretical contributions that may be trans-
ferrable, not only to other petroleum contexts, but also to other
safety-critical industries. In particular, findings concerning the
role of high-quality work relations as a safety contributing ele-
ment may be highly relevant in other safety-critical industries
with similar interorganizational arrangements.

5 Conclusion

The aim of the present study was to gain a better understand-
ing for how interorganizational complexity is managed on a
petroleum-producing installation. An explorative qualitative
approach was used to examine safety challenges and practices
that help manage interorganizational complexity. Findings
suggest that the quality of work relations across involved com-
panies can have important implications for safety, illuminating
the role of high-quality work relations as a component con-
tributing to shared commitment towards operational goals as
well as an open environment for reporting. An important con-
dition seemed to be long-term organizational relationships,
providing the stability necessary for high-quality relation-
ships to form. Moreover, the role interactive role of managers
appears to have important functions in terms of stimulating
shared commitment to operational goals among employees
from various companies. Accordingly, the presence of high-
quality work relations in interorganizational safety-critical
systems may be a crucial component in counteracting effects
of known interorganizational safety challenges such as distrust
and fragmented safety management processes by bringing the
companies closer in their focus on operational processes and
strengthening operational oversight.
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Theoretically, the current study contributes to extend the
HRO framework by highlighting the role of high-quality
work relations as an element for achieving mindfulness.

While the analysis sheds light on several factors that
appear important for achieving and sustaining safety. The
study also finds certain safety challenges. Particularly,
coordinating and keeping track of work processes across
organizational interfaces represents an omnipresent chal-
lenge when multiple companies are involved. A concern
in this regard is the increased amount of paperwork for
managers, reducing time spent outside in the field can have
consequences in terms of reduced operational oversight.
Considering similar safety challenges have been associ-
ated with the occurrence of severe major accidents, the
current study highlights the need for increased awareness
concerning such challenges, in the petroleum industry as
well as in other safety-critical industries characterized by
high interorganizational complexity.

This paper presents a first step in gaining a better under-
standing of safety challenges that can arise from interor-
ganizational complexity, and practices that may help manage
such complexity. In this way, the study provides valuable
insight into an unexplored area of research. More research
is needed to further explore safety challenges and practices
that may contribute to achieve and sustain safety in other
contexts within the petroleum industry, as well as in other
interorganizational safety-critical industries. Regarding
future research, their current study highlights certain areas
that should be further explored. There is a need for studies
to better understand relational mechanisms in connection to
safety in such contexts. Additionally, research should address
how high-quality work relations can be achieved in interor-
ganizational safety-critical systems. Finally, future research
should address the safety functions of managements role in
these contexts.
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Appendix 1: Interview guide, rig-company
employee (translated from Norwegian)

Background

e  Work position

e Education

e Work history

e How long have you had this job (how long in current
company)?

e Duration of time spent offshore?

e How long have you been offshore this rotation?

Draw organizational map

(Follow up: who is your manager? do you have man-
agement responsibilities? in which case, who are your
subordinates?)

Can you describe your previous shift?

e From start to finish
e Was it a typical shift?

e Why/why not?
e If not, what was different?

e What work tasks were completed?

e  What kind of equipment do you operate?

¢ Who were you in contact with during the shift?
e What companies do they come from?

e How does the collaboration work?

What is the communication like?
What do you talk about?

Do you know each other?

Who did you have lunch with?

In what situations do you cooperate with people from
other companies?

Examples of situations?

What is the nature of the collaboration?
What works well?

What doesn’t work?

How do you experience working with people from other
companies?

e Compared to working with people from the same com-
pany?

e How does it affect the work that employees come from
different companies?
e Competence? communication?
What works well?

e What doesn’t work?

e How is the atmosphere between employees from different
companies?
e Acquaintance?
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Has there been situations that have been challenging
when people come from different companies?

e Do you have examples?

e If yes: what aspects are challenging? management?
coordination? information sharing? training/experi-
ence? competition? cooperation?

e If yes: was something done to reducing such challenges?

e Describe what

Information and communication
e How do you get information about work tasks?

e By whom?
e Type of contact? (meeting? phone? etc.)

e Can you describe how this works?
e How do you think it works for you?

e Easy to find relevant information?
e Easy to find procedures?

e What systems do you use?

e Several systems?
e [sit clear what system applies?
e Access to relevant systems?

How are work tasks distributed between companies?

e Is it clear who is in charge of what?
e Have you ever experienced confusion about who was
responsible for what?
e If yes: do you have an example? what was unclear?
why? what consequences? consequences for safety?

How do you experience having to relate to the operator
as well as your own employer?
How do you relate to the operator company?

e What situations?

e What is the nature of the contact? (direct? indirect?)

e How do you experience talking to coworkers from the
operator company?

e How do you experience talking to the safety coach
from the operator company?

e Bringing up safety related issues?

Can you describe the drilling operation from start to
finish?

@ Springer

What has happened so far?

Nature of the operation (typical? non-typical?)
What has been your role in the operation?

Has everything gone according to plan?

e If not: why? what happened?

If you see something you think should be reported? What
do you do?

e Who do you report to?

e What company?
e [sitclear who to report to?

e What are your thoughts on the ease of reporting?
e What system do you use to report?
e Is it clear what system applies?

Have you ever reported an accident or incident?

(if yes: can you describe what happened? what kind of
incident? who were involved? who did you report to? what
happened after? how was the follow up? consequences?)

e Have you ever been in a situation where you chose not to
report?

e If yes: what happened? why did you not report? what
would have happened if you reported?

Does reporting of incidents and accidents have any
consequences?

(follow up: for you? your company? what kind of
consequences?)

Recent incidents on the rig

Can you describe what happened?

Where you present on the rig when the incidents occurred?
What was your role?

Who were involved?

How were you informed?

What happened after the incidents?

What kind of consequences did the incidents have?

Is there anything you would like to add that I have not
addressed?

Appendix 2

See Tables 3, 4 and 5.
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Table 4 Practices that help manage interorganizational complexity, themes presented with explanatory quotes

Behavioural factors

Commitment to mutual operational goals

Reporting

Quote 30: So it’s a bit different in terms of much people are involved,
but everybody has their function here, so for things to go around,
everybody is basically equally dependent on everyone. (Informant 3)

Quote 31: There are very many who have a small part in many things.
There are many service companies that in a way deliver only a tiny
part of the well, but are no less important that you include so that
you get the risk or that aspect into what you’re doing or that decision
you’re making. (Informant 11)

Quote 32: I don’t see it as any big difference working with those
sitting in my team compared to the service people. We are working
together in delivering a product. (Informant 11)

Quote 33: But these guys who’s here, they get that we have a job to do
and what we do out here is a teamwork. (informant 8)

Quote 34: Everybody is dependent on each other, particularity in
service, where there may be a guy who’s sole responsibility is a
valve, who’s only got the valve, and he’s dependent on getting out
[on the rig] alone and he’s dependent on everybody else in order to
cooperate and to know if it fits here or there. And the same with us,
we re dependent on having a good collaboration with everyone and
be handed the information we need. At the same time, we provide the
information they need, so it has to work if we are going to be able to
deliver an efficient and good product. (Informant 5)

Quote 35: We work a lot with our greatest competitor (...) and they
need information from us and in the same way we need information
from them. When we put it into our reporting program, we need
inclination on the well, trajectory, how it goes down through, in order
for our fluid to... yeah... (...) So there is a lot of information back
and forth there. But it works very well. I've never experienced prob-
lems there. We all work towards a common goal. (Informant 5)

Quote 36: And that’s what so special here, I think, in Norway, it’s the
fact that we have such good chemistry and that we all work towards
the same goals. And that is very important, if we don’t, I mean, if
we all were to sit in isolated trenches and only look after ourselves,
things would go wrong. We have to look ahead and help each other
and... <if you do this, things will probably work out much better>>
right, helping each other through... and at least the last 810 years it
has worked better and better in Norway. (Informant 9)

Quote 37: (...) no matter what one does, it’s important to be hon-

est about it straight away... then you often find out what’s wrong.
(Informant 7)

Quote 38: Well, I don’t have anything to gain from keeping things hid-

den... [operator company] the least so, and the rig company... okay,
small things they could probably keep hidden but their interest is that
things work. (Informant 9)

Quote 39: No matter if it’s a big incident which halts the operation, as

long as it’s got to do with safety, reporting is appreciated. It’s never
like it’s shoved under the carpet or... it’s always appreciated... if
there is something, they say that it’s good that you report it. (Inform-
ant 5)

Quote 40: I’ve never had any... So... no, it usually works out all

right. Honesty lasts longest in this industry and that’s... If you find
that you’ve done something without notifying, then it can have real
consequences, but if you’re honest and say <sorry, I did that>> you
get a pat on the back rather than... And that it the way you have to
practice it because it you keep things secret, then it’s not... I think it’s
more positive that you get praised for being honest than being told off.
(Informant 10)

Quote 41: You write your name but you can also deliver anonymously,

if you want to. But it’s very seldom that we get anything anonymous.
I have a... we don’t use it in a way to... we don’t follow up with a
disciplinary conversation and that kind of thing because we want an
open reporting, so we don’t give reprimands if you report something
that didn’t work out as you had planned. (Informant 4)

Quote 42: That would be in case of hiding something that went wrong,

we regard that as much more serious than if you report something
that didn’t go according to plan. That we encourage. So I think there’s
no... hope there’s no culture for not notifying when something hap-
pens. (Informant 4)

@ Springer
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Table 5 Safety challenges, themes illustrated with explanatory quotes

Challenge coordinating work processes across companies

Varying experience among sub-contractors

Quote 43: But I think the biggest challenge is ensuring understanding
maybe, right. Particularly towards sub-contractors, that we sit on a
lot of information and background and history throughout and they
come into do a small part of that, that they understand the bigger
picture, that is very important. And what influence they have on the
big picture, yeah, how they can make a difference. And that is the big-
gest challenge, that you often can... right, things happen quickly and
here... we have all the background information, but it is important
to share it so they understand how they fit in and what they can do to
make a difference. (Informant 11)

Quote 44: One of the main problems with the contract world is that
you take a fairly simple contract we have with a contractor which is
not that high risk and does not have a large span, it will still cover
approximately 150-200 pages and that is supposed to be followed
up, and following up a contract to the letter... I think... that is often
the challenge. Both from our side and from the contractor’s side.
Those contracts are extremely detailed on what should be done and,
yeah... best intentions but it’s... it has to be followed up, so that’s the
problem. (Informant 13)

Quote 45: If we are running some sort of tool... picking up for
example, there are certain sequences that have to be done right in
order to get it right, that part has to go on top of that and to lift that
in, we have to do this... Things like these can often disappear in the
vastness [of information], and then one spend a lot of time reinvent-
ing the wheel, when you are doing it because one does not have the
experiences from previously to be able to see it, right. So document-
ing what we call after action review and get it in the next program is
a big job. (...) and this is also challenging because if these companies
have a problem out here or some challenge they have to solve, where
they see that okay, what was originally written, in that way did not
work because this and that, then it’s important that they get it into
their companies so that they... we learn something from it. So there
are definitely challenges connected to this in order to get further.
(Informant 8)

Quote 46: A challenge is that the different companies both [rig
company] and in this case [operator company] have their own set
of rules in addition that often stretches further and partly also are in
conflict which makes it challenging for us (...) It leads to inaccura-
cies and different practices. Work permit systems for example, there
you have a NORKSOK-regulatory system which now is combined
with what we have in [rig company] internationally and that have
made it more complex than what it has to be. So having, what should
I say, company internal rules that extent beyond what is agreed upon
in NORSOK and ‘Together for safety’ makes it complicated. It is
difficult for people to know what applies and especially these service
companies which travel from installation to installation and between
different operators have problems seeing what applies, and have to
familiarize each time they arrive at a new location. So that’s a chal-
lenge. (Informant 4)

Quote 47: Of course, more actors demand more of the cooperation. At
least when a lot of actors tend to come and go. Another challenge that
we have seen is that... well, I would really say that up until now the
activity has been very high. As such, there has been slightly varying
quality and level of knowledge in some of the sub-contractors, that
personnel. They tend to have... right, they have limited experience.
So that has been a challenge that we have had to focus on and have
had to follow them up a lot closer so that the primary control over
the well is sustained to put it like that, that it is sustained. So that has
been a challenge. (Informant 3)

Quote 48: One does see perhaps... at least I have experienced from
a previous rig that the rig crew have been better then third party
because the rig crew is on location and get the input and they might
perhaps get the training and the safety coach has for example pre-
vention of dropped objects training, and that you have observation
technique, but if you’re from third party and you haven’t been on
the rig before, and you might not know what you should focus on...
(Informant 12)

Quote 49: And then there is... there have been some challenges with
people who are not familiar with the oil industry at times, with the
safety focus we have, with sustaining barriers offshore, sending out
someone who is... it is not a nice word but... green. You know,
that they are very fresh. We have this competence requirement. We
want our critical service companies to... before they send out new
personnel, who may not have been... if they have not been on the rig
before or for us before, then we want them to fill out a competence
sheet, and that is about what experience they have and the type of
jobs before, and if they are aware of procedures and if they are aware
of risks, and in that case which, what they do if they come across
something. (Informant 11)
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