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ABSTRACT
Collaborative Work Environments (CWE) are technologically in-
strumented environments especially designed to support a collab-
orative (co-located or remote) activity. Colloquially referred to as
"smartrooms" from their research debut, such environments are the
joint product of multi-disciplinary expertises, as they draw from
the fields of human factors, human computer interaction (HCI),
pervasive computing, and various other fields. In this paper, we
provide an overview of the literature on smartrooms in research
and their application as collaborative work environments in the
oil and gas industry. While the research literature provides with a
broad view of the various topics and issues of smartroom design,
the industrial literature focuses more on the organisational and
human issues of setting up CWEs, providing valuable feedback on
user acceptance and return on investment.

Les environnements de travail collaboratif sont des environ-
nement de travail technologiquement enrichis, conçus pour faciliter
une activité collaborative (que cette collaboration soit colocalisée
ou distante). Ces "smartrooms" sont le produit d’expertises pluri-
disciplinaires, puisant dans les domaines du facteur humain, de
l’interaction hommemachine, et de l’informatique ubiquitaire. Dans
cet article, nous présentons une vue d’ensemble de la littérature
sur les smartrooms et leur mise en place dans l’industrie pétrolière.
Si la littérature académique met avant tout l’accent sur les aspects
techniques et humains de conception, la littérature industrielle nous
présente quant à elle les enjeux organisationnels et économiques
de ces environnements, et dévoile un retour d’expérience sur leur
acceptation par les utilisateurs.

CCS CONCEPTS
•Human-centered computing→ Ubiquitous and mobile de-
vices; Collaborative interaction; • Applied computing → Com-
mand and control;
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1 INTRODUCTION
Upstream activities in the oil and gas industry face very specific
challenges. First, they involve many complex and specific tech-
nologies, processes and constraints, which in turn require as many
complex and specific expertises. Constant exchange between the
various experts gathered for a single activity is required for it to
be successfully performed. Second, well sites are scattered around
the globe, in hard to reach locations, and present harsh and even
dangerous working conditions (offshore platforms are the best ex-
amples of such environments). As such, it is only natural to seek to
restrict the number of people on site, in order to limit both safety
issues and the cost of operating the site.

These two specific characteristics of exploration and production
(EP) justify the need for new ways of working, and require changes
in the working environments, from a specialized and isolated tradi-
tional workflow to a multi-discipline collaborative workflow. How-
ever, expertise is rare and costly; and factorizing the benefits of
a multi-disciplinary and collaborative expert team among several
assets seems the best solution. As such, a need for real-time remote
collaboration emerges in order to meet the needs of sites all around
the globe as fast as possible.

Smartrooms are technologically instrumented environments es-
pecially designed to support a collaborative (co-located or remote)
activity, and as such provide an adequate solution to the challenges
cited above. The term "smartroom" is rather loosely defined in the
common language, and we may read about smart phones, smart ap-
pliances, smart homes, to smart buildings and even smart cities [7].
This notion of smart systems and environments stems from the field
of pervasive (or "ubiquitous") computing, as it elicits the notion of
communicating and processing objects embedded in our everyday
world. But as users, the enthusiasm for smart systems is much more
rooted in the way they seamlessly blend into our environment and
lives: "A sentient computing system doesn’t need to be intelligent or
capable of forming new concepts about the world - it only needs to
act as though its perceptions duplicate the user’s" [1]. To achieve an
illusion of human reasoning and sentience, a system needs - to a
certain degree - to be aware of context. Although there is generally
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a strong emphasis on user location, context may involve much
more information and describe the environment, situation state,
surroundings, tasks, etc. [28].

We choose the definition of "smart" as "able to assist a human
activity through the seamless use of pervasive computing". This def-
inition suits our needs for this article as it covers the three main
disciplines that got involved in smartroom research: Human Factors,
Human Computer Interaction (HCI), and Pervasive Computing.

The work presented in this paper was accomplished as a synthe-
sis of literature for an industrial research project, with the objective
to explore the potential of CWEs in the oil and gas industry. Our
work consisted of two parts: first, an academic state of the art on
CWEs; second, a synthesis of the industrial literature on the current
implementation and use of CWEs in greater accounts of the oil and
gas industry. We cover this dual work in this paper, presenting
first the research works on the subject and then how the oil and
gas industry implemented them in its operations. Research first
focused on tackling technological and human issues in the design
of smartrooms. These issues are covered in the sections II and III of
this paper. In section IV, we present how companies later launched
CollaborativeWork Environment (CWE) programmes and provided
feedback more focused on the organisational and user acceptance
issues, as well as the return on investment (ROI) they obtained
through such programmes.

2 CORE CONCEPTS OF SMART ROOMS
2.1 Definition of "smart" rooms
At the very core, there are two tenets in the philosophy of smart-
rooms. First, a smartroom is designed for, and should support a
given set of activities. Such activities may include presentations,
training, data analysis, problem-solving, design... etc. Collaboration
is often an essential component of such activities, whether remote
or co-located. Smartrooms should provide ways to improve and
facilitate such collaboration. Second, the technology should not hin-
der the activities. For many of the authors covered in this document,
ease of use was one of the primary considerations when designing
their respective smartrooms [15][20][17]). The "smartness" of a
room may as much come from careful design involving human
factors and ergonomics as from complex technological systems. Us-
ability is often much preferable to extended functionality, in order
to ensure wide acceptance and use instead of the emergence of a
few knowledgeable "wizards" [17].

Smartrooms are an inherently pluridisciplinary topic. From our
review of the literature, we drew three major fields of issues: per-
vasive computing issues, human machine interaction issues, and
human factors issues. These disciplines may not be explicitely re-
ferred to in the various papers cited in this article; but authors often
consider smartrooms from these three points of view. A pervasive
computing point of view will focus on the ability of the room to
sense and reason over contextual information in order to provide
behaviours that would feel adequate to its users. A human-computer
interaction point of view will focus on the place of the user among
this "sea of technology", and how to best integrate said technologies
regarding the users’ activities. Finally, a human factors point of view
will focus on the human sides of smartrooms (activities, use, etc) in
order to identify the issues that technology should address: in other

words, to determine which issues HCI and pervasive computing
should answer in order to make the room "smart" according to its
users.

In this paper, we chose to structure the various issues and works
in smartroom design by successively focusing on each of these
three disciplines.

2.2 Smartrooms from a human factors point of
view

The first way of approaching the topic of smartrooms is to adopt
a human factors point of view. The primary goal of a smartroom
is to support a specific human activity. As such, human factors
and usability play an important role in its design and use. A key
tenet of the smartroom philosophy is to allow the users to use it
and work in this special environment as naturally as possible [15]
[20] [17]. Smartrooms are also built to ensure collaboration. Co-
located collaboration for a specific activity (e.g. problem-solving or
data analysis) may require specific functional tools, such as shared
visualisation spaces (e.g., a projector, or a screen wall) and shared
interaction space (e.g. a simple white board). Physical arrangement
and dedicated equipment is a once again a key factor: for example an
horizontal multi-touch surface better favours collaboration than a
vertical one [26]. Remote collaboration brings a whole set of specific
issues, even if one makes abstraction of technical problems. Video-
conferencing, for example, is far from a perfect solution [25][30][23].
Finally, a smartroom is instrumented and able to gather data on
its user; as such, it can monitor activities that may be sensitive or
even confidential. The issues of privacy (for the users) and security
(of the data produced during the activities) are delicate to handle,
as they are fundamentally issues of personal values, interests, and
power [16].

Remote collaboration is usually achieved through off-the-shelf
means, such as chat, conference calls, or video-conferencing. While
a gradation in collaborative potential is clear among those three
channels, there is still much room for improvement. Video-conf-
erencing indeed features characteristics that hinders communica-
tion and as such collaboration:

• Presence disparity: a participant’s perception of the pres-
ence of others is markedly different depending on whether
a collaborator is co-located or remote.

• Physical arrangement incoherences: in the context of video-
conferencing in a smartroom (typically hosting multiple
displays for various content), the various heterogeneous dis-
plays introduce issues on how to orient work artefacts [30].

• Dual world perception: the main problem of video-confer-
encing is that it induces within a user a dual perception
of the world around him and the world around the remote
participant. This notion of "separated egocenters" [25] allows
us to understand the actions of a remote participant: for
example, upon seeing the remote participant manipulating
a remote control, we can infer that he is controlling his
video-conferencing system (that we cannot see). But at the
same time, it breaks any illusion of locality between the two
participants.

The Halo and BISi (Blended Interaction Space) rooms [23] are
an exception to the general focus on technological issues. These
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rooms aim at blending the remote spaces by using the spatiality of
human interaction: through careful physical design of the remote
rooms, the rooms’ designers manage to greatly attenuate the "dual
egocenter issue": the fact that in a classic video-conferencing sys-
tem, each user has to manage their own space and surroundings
but also imagine and manage the other participant’s surrounding
space [25]. The Halo room features only careful physical arrange-
ment, whereas the BISi room is a "blended interaction space for
small group data intensive collaboration". The BISi rooms feature
large screens arranged as a wall, a multitouch screen used as a
table, and office furniture. Here again extreme care was taken on
the physical arrangement of the remote rooms to maximize the
sense of co-location.

2.3 Smartrooms from an HCI point of view
A second interesting vision is to adopt a Human Computer Inter-
action point of view. One can indeed consider a smartroom as an
interactive environment that will help users seamlessly interact
with an underlying system or with each other. A smartroom is
dedicated to support an activity and/or the completion of a task
(in the broad sense of the term). Common equipment and services
found in smart meeting rooms include shared and individual visual
spaces (eg large displays - TVs, projectors, or screen walls) [15] [29]
for heterogeneous content distribution [25][38], and collaborative
interaction. Among the first works on smartrooms is "The Office of
the Future" imagined by Raskar et al. in 1998 [25]. The authors’ vi-
sion is to use real-time computer-vision techniques to dynamically
extract geometry and reflectance of the many surfaces in an office
"including walls, furniture, objects and people, and then to either
project images on the surfaces, render images of the surfaces, or
interpret changes in the surfaces". This seminal vision was adopted
by the LightSpace project from Microsoft Research [38] in 2010.
Using off-the-shelf depth cameras and projectors, the LightSpace
smartroom is able to capture the geometry of the room and create
"virtual display and interaction surfaces". Physical arrangement of
interaction devices (output devices, shuch as displays or speakers,
or input devices, such as touch surfaces or keyboards) should also
be carefully planned, as it may condition the way users will interact,
work, and collaborate [23].

Remote collaboration is enabled through webcams, microphones,
video-conferencing equipment or smart whiteboards [20]. This en-
vironment allows for a rich ground for human-system interaction;
such interactions must be carefully designed to be as seamless as
possible. Natural User Interactions (NUIs) are naturally fitted to the
concept of smart rooms, as they share this philosophy of blending
the interactions with a system in our natural behaviour. Moreover,
they can greatly benefit from a pervasive instrumentation of the
room, as they naturally benefit from or even require multimodal
input [9]. Depending on the task at hand, different modalities or
combinations thereof can be used to achieve a better feeling of nat-
uralness from the user. Tangible interaction techniques augments
the real physical world by coupling digital information to every-
day physical objects and environments. One interesting example is
Sandor et al.’s magic wand [27], which allows a smart room user to
successively designate an input (e.g., a keyboard, a touchscreen), an
output (e.g., one of the displays in the room) and an operation (e.g.,

link the keyboard to control the computer behind the display) to
actively and dynamically redefine the interactions in a smart room.

Finally, a smartroom should be able to provide an array of ser-
vices to its intended users. Korzun et al. [22] regroup the various
services that may be available in a room in seven families: lecture
services, meeting services, conference services, world information
services (contextual information), sensor services (contextual infor-
mation), activity and tracking services (contextual information) and
discussion services. Although contextual information services do
impact HCI considerations of smartrooms, they are better addressed
through the scope of pervasive (or ubiquitous) computing.

2.4 Smartrooms form a pervasive computing
point of view

A last approach is to adopt a pervasive computing point of view,
and see smartrooms as an assembly of heterogenous sensors that
allow the room to be "contextually aware": a smartroom should
be able to sense the context and infer a desired behaviour from it.
Contextual information can come from extremely heterogeneous
sources: independent, self-sufficient communicative sensors (as in
[20]) software probes, or more complex monitoring systems that
provide sensing information on various levels of abstraction (e.g.,
emotion recognition) [8]. Such heterogeneity involves both a ded-
icated physical and software architecture to ensure integration.
Semantic reasoning over the gathered data is then needed to man-
age the various services. User-tracking is usually the first piece of
contextual information to be obtained. Various technologies can
be used for user tracking. The notion of Active Badges that allow
for user location in an environment go as far as the early 90’s [35].
Ward et al. refined the concept to be able to locate people around
specific devices [36]. The same principle was used for the Bat sys-
tem [1], which allows locating its owner in a specific office in a
building.

Context interpretation is also a major issue. The appeal of more
"context-able" systems drove research to work on semantic reason-
ing. Early tools for smartrooms include ATLAS (Architecture and
Tools for Linguistic Analysis Systems) from the NIST (National
Institute of Standards and Technology) SmartSpace [29]. ATLAS
addresses the issues of annotation of data streams (meta-data) with
semantic descriptions. Standardization of meta-data allows index-
ing and transcription, with the goal of allowing higher-level infer-
ences about the tasks and the users. It is hence possible to create
new ontologies for a specific application. Various ontologies were
specifically created for smart environments. Chen et al. defined the
CoBrA-ONT and SOUPA (Standard Ontology for Ubiquitous and
Pervasive Application) [5] for the EasyMeeting room [6].

2.5 Conclusion on the academic research on
smartrooms

Ultimately, the goal of a smartroom is to provide a seamless tech-
nological support to the activities conducted inside. Smartroom
design is hence an inherently pluridisciplinary process. Human
Factors, Human Computer Interaction and Pervasive Computing
are the fields most represented in the academic literature, but many
other disciplines (like system engineering or design) may play an
important role. Academic literature, however, only brings answers
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on how to design and implement such smartrooms. In the following
section, we present a synthesis of the industrial literature, which
focuses more on how to successfully integrate and use smartrooms
and collaborative work environments, and what they can bring to
the industry.

3 SMARTROOMS/CWES IN THE OIL AND GAS
INDUSTRY

Over the past years, the oil and gas industry has witnessed contin-
ued and significant advances in smart oilfield technologies. These
transformational changes have substantially improved operational
awareness, generated advanced predictive analytics, and materially
improved maintenance of infrastructure and decision making [12].

The "digital oilfield" value chain involve various components
scattered across a group’s structure and involving various fields of
expertise (e.g., data collection and aggregation, data visualization,
analytics, and decision support) [21]. Such expertise may be scarce
and costly to deploy where it is needed. This is particularly true for
harsher environments, such as offshore platforms, which involve
safety issues, high costs for people on board, etc. These exploration
and production challenges require changes in the working envi-
ronment, from a specialized and isolated traditional workflow to
a multidiscipline collaborative workflow [4]. Collaborative Work
Environments (CWEs) are specifically created to integrate people,
processes, and technology for improved cross-functional and virtual
collaboration, learning and high quality decision-making [14]. As
such, they are foremost a technological solution to the operational
problem of distributed, but interdependent work processes [3].

3.1 Existing Programmes in the Industry
Most EP companies now feature programs involving CWEs: Smart
fields for Shell, i-fields for Chevron, Digital Oilfields for Schlum-
berger... However, details on such programs can be difficult to find.

British Petroleum (BP) launched in 2003 the Advanced Collabora-
tive Environments (ACE) program, as part of it "Fields of the future"
program. BP had built five CWEs in 2005: the Valhall Onshore Oper-
ation Centre (Stavanger), The Andrew drilling Onshore Operation
Centre (Aberdeen), The Ula Integrated Operations environment to
support production operations from the Ula field in Norway (Sta-
vanger), the Na Kika Onshore Operations Support Centre for the
Na Kika field in the deep water Gulf of Mexico, and the Azeri Oper-
ations Support Centre for the Central and West Azeri platforms in
the Caspian Sea. Those various rooms feature video-conferencing
systems, large displays for data analysis, and physical arrangements
for supporting collaborative work.

The Al Khafji Joint Operations (KJO) is a joint operation be-
tween Saudi Aramco Gulf Operating Company and Kuwait Gulf oil
Company. It began as a collaborative environment infrastructure
project in 2007 to address the problems of ageing infrastructures
and legacy applications to enhance operational processes and fa-
cilitate collaboration between geophysicits, geologists, reservoir
engineers and drilling operations [4]. KJO followed a three-phase
plan to minimize disruption, facilitate transition and accommodate
business priorities. The first phase was to set up an open infras-
tructure by migrating from legacy softwares to an open commodity

platform; the second phase was to enable web applications, includ-
ing a virtual collaborative workspace for remote collaboration; and
the third phase saw the constructions of collaborative team rooms.
Such rooms feature interactive smartboards, large displays for 3D
visualization, and video-conferencing systems. On the other side,
well sites are equipped with rig floor cameras, real time data ag-
gregation systems, and video-conferencing systems. Bedaiwi et al.
provide in [4] a detailed table of technology components and their
characteristics in a typical architecture.

Halliburton identified three main challenges in establishing an
integrated collaborative environment: technology backbone, gov-
ernance, and integration and collaboration. Fayzullin et al. [13]
present the detail of organisational implementation and early re-
sults for a center in Dubai. The CWE teams defined key roles (Center
manager, Drilling engineer, operations geologist) and workflows
are categorized according to criticality (green flag: suggestion, yel-
low flag: moderate intervention, red flag: instruction). However,
few technical data is provided.

Petroleum Development Oman (PDO) presented in [34] another
kind of remote collaboration. TheSmart Mobile worker is a system
that is worn by a field operator. It features a camera and a micro-
phone/headset on the security helmet, along with various sensors
(e.g., gas monitor, GPS/RTLS receiver, temperature) and a mobile de-
vice. The field operator is linked with experts located in a dedicated
room for direct advice and support.

Petronas and Schlumberger presented in [2] an example of a
tri-node collaborative work environment, for the Samarang field
(Malaysia). The three environments are geographically located
at Samarang offshore, sabah operations (onshore in Kota Kina-
balu) and headquarters (in Kuala Lumpur). Responsabilities are
split among the three locations. Headquarters provide advice and
support; the onshore team performs surveillance, proposes and
implements solutions or actions; the offshore team executes the
decisions.

Other kind of initiatives are also worth of notice. Maersk Train-
ing began to use CWEs for the training and certification of well
control employees [10]. Chevron formed a partnership with the
University of South California to create CiSoft (Center for Interac-
tive Smart Oilfield Technologies) and better manage and implement
smart technologies in the fields of Integrated Asset management,
Well productivity management, Robotics and Artificial Intelligence,
Embedded and Networked Systems, Reservoir Management, Data
Management tools, and Immersive Visualization. Future works in-
volve the creation of an operational educational program to explore
new technologies for digital oilfields [12].

3.2 Setting up a Collaborative Work
Environment

Rather than depicting their technological implementations, liter-
ature on smartrooms in the oil and gas industry focuses on the
process of successively setting up and ensuring a sustained use of
CWEs in a group.

BP’s Advanced Collaborative Environments rely on the "five
petal model": people, process, technology, organisation, and physi-
cal environment [11]. At their core, CWEs are designed to enhance
the collaboration between people. Due to their inter-disciplinary
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complexity, they involve people from various fields and levels of
expertise. As such, it is primordial that the people involved in the
CWE program understand the need for a CWE, appreciate its ben-
efits, and are involved in the development of the CWE since the
early stages. In order to optimize the use of a CWE, adequate work
processesmust be set up in order to best fit the collaborative goals of
the smartroom, for example by defining a remote meeting schedule,
the roles and responsibilities of each party, etc. Technology is an
enabler of such goals. Proper technological design will help collab-
orative and remote work through ease of use; bad technological
choices may limit the acceptance from the intended users, and as
such limit the smartroom’s usage. Organisation is key in accep-
tance and long term sustainability of the CWE: engagement of the
management and support services, proper training, integration of
the smartroom’s activities in the organisational fabric can prove
determining for long term use. Finally, the physical environment
must be designed around the processes conducted in the room, and
fulfill ergonomic requirements.

Bedaiwi et al. (KJO & Schlumberger) highlight a similar set of
requirements [4]. Final users were involved early in the develop-
ment process. Multi-disciplinary interviews to isolate key factors
to support collaborative practices, with the final key requirements
being scalability, openness (avoid proprietary technology), stan-
dardization, web enabling, security, and usability and ergonomics.

3.2.1 Change Management. A CWE program may be seen more
as a "transformation" issue rather than a change issue, as it trig-
gers long-term adaptations [32]. "Change" can be categorized into
three types. Process changes involve change on the work processes
one has to follow to accomplish a given task, e.g., a change in
the way suppliers’ payments are handled. Technology change hap-
pens when new equipment is used to perform a given task (i.e., a
new telephone system). Finally, capability change introduces new
possibilities, tasks, and goals in one’s work. CWE programs are
irrefutably a capability change. The environment itself provides
a new "connectivity capability" in enabling 24/7 visual, audio and
data capability with a whole host of groups, individuals and teams.
However, using the new capability is a choice, as someone who feels
there are no distinct advantage in it might simply avoid it and rely
on more traditional and familiar methods of communicating [37].

The failure to recognize CWEs as a "capability change" rather
than a technological one is the reason why many companies have
installed expensive systems to connect remote groups together only
to find the systems are rarely used, and collaborative environments
simply revert to "rooms" where people sit surrounded by redundant
technology and a disregarded capability. Factors of acceptance or
avoidancemay be varied: perceived usefulness of the new system (or
lack thereof), computer experience of the intended users, degree of
topmanagement support... etc. However there are a few specificities
for the oil and gas industry: for example, employees have experience
in working over distances, compared to other industries [37].

Involving the people at every stage of the program is a key point
highlighted by most literature on the subject [4][14][33][37][3].
As Bayerl et al. (BP) highlight it, an ideal process would involve
the stakeholders at the early stages (interlinking organisational
and individual adoption through shared proposition making), crit-
ical stages (implementation and decision making) and final stage

(facilitating or undermining long term commitment) of the CWE
program. Nudge techniques can be used for better acceptance [18].
The overall process of involvement should not happen too fast, and
adapted involvement practices and tools should be used at each
phase of the program. For example, the use of always-on cameras
typically would require more in-depth acceptance efforts.

3.2.2 Ergonomics and Human Factors. Given the importance of
acceptance by the various stakeholders of a CWE program to ensure
its success, it is no surprise that human factors are a key design
issue. Various publications present human factor evaluations and er-
gonomics issues in CWEs (e.g., [3] [37] [24]). Typical issues include
the fact that connecting geographically remote groups together
means connecting two or more cultures together, which might risk
a cultural clash. Moreover, offshore and onshore culture and use of
the CWE differ greatly and studies should be conducted on both
environments [3]. Ergonomists will ensure the enforcement of rules
that may appear basic or common sense (accessibility, data readabil-
ity, etc.) but all too often overlooked [24]. Special care should also
be taken on complex systems, such as alarm management, or sensi-
tive issues, such as always-on video integration. Inspiration can be
taken from control rooms and for example the norm ISO-11064 on
ergonomic design for control centres [19].

3.3 Benefits of CWEs in the Oil and Gas
Industry

Performances of CWEs can be quantitatively estimated. The Valhall
Onshore drilling Operations Centre (OOC) is one of BP CWEs [11]
which performs remote diagnostics, reservoir geosteering and stim-
ulation jobs for several Norway fields. It is connected by fiber optic
cable to the platform and is designed for full interaction with all
operations, including real-time data access to rig systems, Close-
Circuit Television (CCTV) coverage and communication with other
centres. BP highlights the fact that the OOC generated a value far in
excess of the $3 millions invested, as it generates between $5 and $6
million per year through better wells delivery (data from 2006) and
a 20% reduction in drill team staff offshore. In 2008, BP estimated
the benefits of CWE as 3 to 25% higher operating efficiency, 5 to
15% drilling costs reduction, and 1 to 4% reduction in downtime [3].

The extent of its CWE programme allowed Shell to achieve signif-
icant gains. Shell estimated that its CWE contribute to production
gains of 1 to 5%, availability gains of 1 to 5%, and create value in
the order of 5-10 million US$ per asset yearly [31]. Typical benefits
include tangible benefits, such as increased production, reduced
deferments, increased availability, reduced travel operational expen-
ditures, saved man-hours, reduced number of people on board, and
reduced HSSE (Health, Safety, Security and Environment) exposure
from travel; as well as intangible benefits, such as improved team
unity, increased motivation, improved understanding of the asset
and expertise, reduced barriers to communication, and increased
trust.

4 CONCLUSION
We provided a review of the literature on smartrooms in academic
research, as well as their application as Collaborative Work Envi-
ronments (CWEs) in the oil and gas industry. CWEs are a global
trend in this field, embraced by many major actors, such as Shell or
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BP. Their values, performances, and benefits are consequential, and
can be measured through various key indicators, such as increased
production through better well management, staff efficiency, cost
reduction through an economy of people on board (POB) offshore
platforms, etc. This leads the estimated ROI for each CWE to be
achieved in less than a year. Other, less measurable benefits include
improved team unity, increased motivation, improved understand-
ing of the asset and expertise, reduced barriers to communication,
and increased trust. With all these benefits, CWEs are certainly a
very promising lead to follow. Setting up a CWE program, how-
ever, represents a deep transformation of the work processes, and
the transition should be properly managed in order to ensure user
acceptance and involvement.
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