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ABSTRACT

Critical scenarios, such as emergency response, generally
involve groups of people that alternate between collocated
and remote work. Groups are composed of small teams and
a number of decisions are made while these smaller teams
are working separately, in different locations. These
decisions may impact not only each others’ work, but also
team safety and the outcome of the activity as a whole.
Decision making in these situations involves a lot of
uncertainty and groups have to trust each other to provide
crucial information and to carry out orders in the best
possible way.
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INTRODUCTION

According to [4], a virtual team can be defined as a group
of individuals working interdependently across space, time,
organizational boundaries, and / or work practices through
the use of technologies that allow for collaboration achieve
common goals. With the growth and introduction of new
technologies, virtual teams have become a promising means
[10]. These teams have many advantages over traditional
teams, including the ability to overcome time and space,
and provide better utilization of human resources
distributed without physical change of employees [12].
Several studies have shown the benefits of teamwork and
indicate that establishing trust between team members is a
prerequisite to producing better results. This is because trust
functions as a bond that links virtual teams together [12].
However, there are obstacles inherent to this style of work
that can compromise trust, generate misunderstandings
difficult to detect, and difficult to resolve [4]. According to
[11] separation in time and space, the possible absence of a
history of shared work, and the limited options of
communication channels may eventually make work in
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virtual teams disastrous. This concern is echoed in more
complex scenarios where virtual teams have little time for
decision making.
Emergencies are critical situations that require immediate
response to minimize adverse consequences [2]. These
situations may be natural or man-made, but require a
response to protect life and property [1]. Emergency
situations have a broad variability. The same type of
situation may lead to different scales of casualties and
material damage, depending on social, economic and
geographic factors.
In large emergencies, the recovery process may last a long
time in these situations, command groups perform strategic
planning and make decisions to address the current situation
and control of emergency. Response teams deal with the
emergency in the front lines, carrying out the strategy
designed by the command group. In major events,
command posts are usually setup close to affected areas, to
increase the information available for decision-making.
Proximity to the disaster site, however, does not eliminate
the need for correct and prompt situation assessment. Time
pressure and uncertainty make it hard to make decisions in
these scenarios.
Elements such as speed of events, number of people
involved, time available to make decisions, resource
availability, situational awareness, pressure and stress are
creating challenges to group confidence in complex
scenarios. In such cases, group context is an important
element, directly influencing the level of trust and
determining which procedures should be implemented by
team members. The perception of the situation can be
regarded as the act of becoming contextualized, or
understand the context where the group is acting [13].
Context information can act as a filter that defines the
confidence level at a given time, and what procedure should
be considered in performing a task.
In this paper we discuss how the oscillations in trust may
lead to improvisation (or decision-making not following
usual procedures) in complex scenarios. We discuss trust
and improvisation in emergency teams, which normally
follow a military structure.

TRUST AND IMPROVISATION
RELATED TEAMWORK

IN

EMERGENCY-

Context has a dynamic nature, as new events arise and new
decisions are made, altering the situation. In emergency
response, there are many examples of non-routine
situations, that affect the team members' confidence in
decisions, demanding real time improvisation in
procedures. The World Trade Center emergency, for
instance, has numerous examples of non-routine scenarios,
unplanned that lead to impromptu decision making [11].
Another example is the case of Airbus's U.S. airline U.S.
Airways, in which the pilot, due to a possible mechanical
failure of the aircraft, opted to improvise, landing in the
Hudson River, even though that went against usual
emergency procedures [7].
Our research group has a long history in the development of
technologies to support emergency response organizations.
In these groups, strong hierarchical principles of command,
order, discipline and centralized power permeate the
organization. These are some of the main principles that
form the basis for the Command & Control (C2) structure
of the Rio de Janeiro State Fire Department. In this
structure, power and responsibility of command rest with a
single individual.
According to [5] both in military operations, and in urban
activities of emergency response, this structure determines
the division of individuals into two categories or groups:
Command and Operation. These teams are virtually disjoint
but need to work together and share knowledge in order to
be successful in their activities.
The information necessary for decision-making in
emergency situations may be related to either previous or
current knowledge [3]. Previous knowledge is static and
stored in maps, databases, plans and in people’s minds.
Current knowledge refers to contextual information about
the situation, is subject to frequent modification and is
essential for maintaining an awareness of the situation,
which in turn enables decisions making. This information is
provided in a collaborative manner, by response teams
(usually working at the front lines) to the command post,
thus maintaining them informed about the evolution of the
situation. External events and the response teams’ actions
modify the scenario and, hence, the current contextual
knowledge.
Communication between teams depends on the situation
itself, and usually involves equipment such as: Radio,
Personal Digital Assistants (PDAs), Smartphones, Tablet
PCs and other devices that can be attached or embedded in
uniforms, the so-called wearable devices. The command
group is usually located in a room or an outpost, and can
query data available at the organization's headquarters,
transferring information to operation teams that are working
in distinct points in the affected area. The higher the
intensity of the disaster, the greater the number of people
and organizations working, which makes it difficult to

communicate and manage knowledge, given the large
volume of heterogeneous data [8].
An important issue in this process is the low reliability of
information in the affected area. Both Command and
Operation groups are dealing with situations in which the
context is constantly changing, not only due to the
environment, but also because of the actions in response to
the situation [9]. Moreover, the groups may perceive
situations differently, which might lead to different
response strategies. This may cause Operations teams to
enact procedures that diverge from Command's
determinations, and in certain cases, their actions can
characterize an unexpected break the hierarchy and in
decreased trust between groups.
DISCUSSION

The occurrence of unplanned actions in complex scenarios
and the potential breaks on the chain of command, create a
need to develop and deploy new procedures in real time
[11]. Based on the aforementioned observations, we seek to
develop technologies to support work in this type of
scenario. Some issues that require further research are:
techniques to measure the trust among teams in complex
scenarios and situation awareness and its influences on trust
in virtual teams in complex problem solving.
Measuring trust in teams

According to [6] trust levels directly influence a team in
many ways: the processes of cooperation and collaboration,
organizational commitment and morale, flexibility and cost
reduction of coordination, knowledge transfer between
team members, productivity, decision making processes,
communication, the process of innovation and creativity in
problem solving, supporting change initiatives, the
effectiveness of leadership, labor relations, to name a few.
Trust is a vital resource in any team. In a virtual team of
emergency response, it is necessary to create indicators that
show how much confidence one team or individual has on
orders being given by another as that the scenario changes.
One way to measure this would be to check the adherence
to the recommended procedures by the operations teams.
Situation awareness and trust

One important aspect in emergency-related decision making
is situation awareness. Maintaining an awareness of the
situation is fundamental to understanding it and making the
correct decisions. One frequent occurrence is that
operations teams will have different information and a
different perception of the situation than command teams,
who are frequently remote. Their actions reflect this
understanding rather than the command's perception. On the
flipside, the command group has a global view which the
operations teams lack. Thus, creating a better understanding
of the situation on both ends is important to establish trust
between teams.

We believe this workshop can provide a starting point for
our group to discuss issues of improvisation and trust in
virtual groups beyond the current literature and to introduce
new ideas, from other domains, into our research. We also
believe that our approach for combining contextual
awareness mechanisms can be further developed to better
support the establishment of trust in groups, showing how
actions affect the environment and providing justification
for any breaks in command.
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