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Abstract

The aim of this quantitative, non-experimental, survey-based study was to examine to what extent there was
a statistically significant relationship between participation in a cross-border collaboration crisis exercise and
experiencing perceived levels of learning and usefulness. This study reports on the data collected from a joint
Norwegian—Swedish maritime Search and Rescue (SAR) collaboration exercise in April 2017. The instrument
used was the Collaboration, Learning and Utility (CLU) Scale. The study showed that the inclusion of collaborative
elements in the exercises contributed to perceived learning (R=0.47), and that learning, in turn, contributed to
perceived usefulness (R=0.62).This study recommends a further focus on collaboration developing elements during
exercises, including preparing for the unexpected and providing even clearer collaborative instructions.

Keywords: Collaboration; Crisis management; Exercise; CLU-scale;
Learning; Usefulness; Crisis management; Search and rescue; Cross-
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Introduction

Norway and Sweden share the three national emergency
preparedness principles of responsibility, equality and proximity [1,2].
The responsibility principles state that the organization in charge of an
everyday emergency mitigation, preparedness and response task has the
same area responsibility in crisis. Equality points to the organizational
structure, and states that the organizational structure during crisis
should mirror the everyday model. The proximity principle emphasis
how incidents should be strived to be resolved at the lowest possible
organizational level. Additionally, Norway introduced in 2012 the
fourth principle of collaboration [3], which gave all public and NGO
stakeholders an individual responsibility to facilitate, and plan for
best possible cross-sector collaboration with other relevant actors.
Partnerships to resolve often complex and large-scale situations

In crisis work, collaboration is considered both more advantageous
and more useful than taking individual initiatives [4]. There exists
an assumption that collaboration is to be developed through an
emphasis on collaboration exercises [5]. The problem is that research
indicates that collaboration exercises, from a participant point of view,
have limited levels of learning and utility [6-14]. Sources to date are
inconsistent on why exercises have a reduced perceived effect, but cited
reasons point to a dominance of mechanistic exercise models [15],
path-dependency [16], and an insufficient focus on the importance of
variation and joint evaluations during exercises [17]. One area that has
yet to be understood, and should be considered a gap in the literature,
is whether these findings, which are based on national research, also
apply to cross-border collaboration exercises.

Local, professionally trained emergency responders handle most
daily emergencies [18]. A crisis however, is more transboundary
in nature, and rarely confined by administrative and geographical
boundaries [19]. When a crisis occur it tend to overwhelm available
resources. To find practical working solutions, the different
organizations need to combine their efforts and competencies and
engage in cross-sector collaboration [20]. Collaboration became a
popular working methodology in the late 80s following a couple
of decades with focus on individualism and competition [21].
Collaboration engagement is linked to the concepts of gain and
reward. By combining forces and sharing risk, the stakeholders will

achieve a better result than they would through the taking of individual
initiatives. Thus, the participants may also achieve a higher degree of
desired individual or collective rewarded or recognition [22]. While
cross-sector collaboration is considered a success-factor in crisis, Berlin
and Carlstrom [17] stated that the general problem was that accident
scene stakeholders tended to avoid the best forms of collaboration. An
ideal form of collaboration is a horizontal process where public and
NGO stakeholders willingly work together, share information, and
frequently interact across sectors and professions. Such collaboration
requires a mutual understanding and agreement of that the benefits
and utility values are higher than the costs of taking individual
initiatives. Cross-sector collaboration does not just occur by having
different organizations and stakeholders coming together at the same
accident site. It has to be learned and developed through an emphasis
on collaboration exercises [1,23].

The concept of learning is in this study based on Stein's [24]
first and second order learning theories, where the goal is to acquire
second-order learning where the exercise participants bring with them,
and apply exercise knowledge into real-life crisis work. Borell and
Eriksson [25] therefore argued that collaboration exercises should be
considered tools rather than permanent solutions and perfect designed
scripts. An exercises goal should not be to practice predefined tasks or
sector specific drilling, but rather focus on cross-sector collaboration
learning and enhancement of cross-sector performance. Sommer and
Nja [26] argued several ways to enhance learning, including drawing
on personal and joint experiences and participation in joint evaluation
forums. Further, for participants to perceive collaboration learning and
utility, the exercises need to have a clearly stated collaboration focus,
be limited in scope, and provide clear instructions [27]. To encourage
and facilitate collaboration across sectors, the participants have to
develop a clearer understanding of other participating organizations’
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priorities, ways of communicating, and use of sector specific terms and
abbreviations [17].

For cross-sector collaboration to be successful, both publicand NGO
stakeholders need to have a basic level of cross-sector understanding
and trust [28]. Pramanik, et al. [29] discovered a tendency of strong in-
group bias among exercise participants, and argued that participants
found it easier to collaborate with, and trust, participants they could
identify with based on, for example, similar educational background,
professional experiences or type of uniform. To build trust across
sectors, exercise designers have to focus on joint problem solving and
variation during exercises, hence allowing for improvisation and the
trying of new strategies contributes to enhance learning [30]. Having
the ability to improvise and come up with alternative solutions also
helps crisis stakeholders respond to and manage the unforeseen, which
in crisis management, refers to coping with and addressing incidents
that occur relatively unexpectedly, with a low degree of probability and
predictability [31,32].

Materials and Methods

This was a quantitative, non-experimental, survey-based study.
Participants, who had indicated their willingness to take part, received
an online Quest Back-based survey following the exercise. The survey
was provided in both Norwegian and Swedish. The Collaboration,
Learning and Utility Scale (CLU-Scale) was the instrument of choice
for measuring the effects of collaboration exercises [8]. Based on a
5-point Likert Scale ranging from 1 (strongly disagree) to 5 (strongly
agree), the instrument captured the participants’ perceived levels of
collaboration, learning and utility items. The Cronbach’s alpha was
calculated to test the homogeneity of the items. The results showed
an alpha of .88. Statistical significance was p<0.05 and all tests were
two-tailed [33]. The analysis stems primarily from descriptive data and
regressions (bivariate and multiple). Means and standard deviations
were used for descriptive purposes. To ensure that the study was
conducted in accordance with ethical research standards, permission
had been sought from the Norwegian Center for Research Data prior
to data collection.

Study context

This study reports on the data collected from a joint Norwegian-
Swedish maritime Search and Rescue (SAR) collaboration exercise
in April 2017. The exercise studied was a joint Norwegian-Swedish
Maritime Search and Rescue (SAR) collaboration exercise. The exercise
scenario occurred on the Swedish west coast, near the Norwegian
border in April 2017. The Swedish Maritime Administration served
as exercise coordinators. The plot involved 10 kayakers in distress.
The exercise area covered 50,000 square metres covering shoals and
islets. The exercise ran for 7 hours, including pre-brief and debrief. The
weather was sunny with winds up to 8 or 9 metres per second, and with
air temperatures of around 10 degrees Celsius.

Population and sample

Ninety people participated in the exercise. The involved
organizations belonged to the Norwegian and Swedish Societies for
Sea Rescue, the Swedish police, Swedish fire and rescue services, and
Norwegian SAR helicopters. Ten participants were members of a local
Swedish sea-kayak club, who served as markers during the exercise.
The exercise included two rescue helicopters and six SAR vessels.
The Swedish Maritime Administration served as exercise organizer.
Sixty-two persons willingly shared their email addresses and agreed to
respond to the post-exercise online survey.

Analysis

The analysis process started by analysing the distribution
of demographics, before analysing the collaboration, learning
and usefulness characteristics. To describe the variations in data
distribution, mean values were calculated, and standard deviations
were identified [34]. Two bivariate regression analyses tested the
effects of collaboration, learning and usefulness. The first analyses
tested the relationship between collaboration and learning, and the
second tested the relationship between learning and usefulness. The
demographical data were not included in the regression analysis as
they were collected for descriptive purposes only. An assumption was
made that collaboration leads to learning, and that learning again leads
to usefulness. In the first test, collaboration served as the independent
variable relative to learning (the dependent variable). In the second,
learning served as the independent variable relative to usefulness.
To measure the linear dependence between the variables, Pearson
correlation coefficients (Pearson’s r) were calculated. The coeflicients
of determination (r?) were also calculated to define what proportions
of the variance in the dependent variables could be predicted from the
independent variables [35]. The F-value was determined to detect any
differences in variance [34] while the significance level (p-value) was
computed to determine the probability of rejecting the null hypothesis.
Variables from the bivariate regressions that were found to be significant
were then tested in a multiple regression analysis). Collaboration and
learning were used as integrated independent variables relative to
usefulness. Standard Beta and p-values were calculated.

Results
Demographics

Of the 62 persons invited to participate in the study, 30 responded
to the online survey (response rate=48%). Twenty-five were males
and five were females. The population’s ages varied between 25 and
72. Age was divided into 4 groups; 25-34, 35-44, 45-54 and 55+. The
respondents were evenly distributed throughout the groups with eight
persons belonging to each of the first three groups, and 5 to the 55+
group. One person did not respond. As many as 43.3% had participated
in 11 or more collaboration exercises during the last five years (M=3.55,
SD=1.55). Members from all the involved organizations contributed to
the study.

Collaboration characteristics

The respondents either mildly (23.3%) or strongly (76.7%) agree
that the exercise focused on collaboration (M=4.76, SD=0.43). While
20% disagreed that the exercise had provided sufficient discussions (i.e.
seminars) directly following the exercise, 26.6% agreed. However, a
majority (53.3%) remained neutral (M=3.00, SD=1.05). Summed, 50%
agreed that there was room for improvising while 30% remained neutral
(M=3.33, SD=1.06). A clear majority (90.0%) agreed that collaboration
was initiated immediately the exercise started without unnecessary
waiting time (M=4.46, SD=0.90). In total, 73.3% agreed that they had
performed activities during the exercise that were already well known to
them, while 23.3% remained neutral (M=4.16, SD=1.01). When it came
to whether the exercise scenario targeted the right personnel, less than
half (46.7%) agreed, and 30% remained neutral (M=3.46, SD=1.28).
Exactly half (50.0%) agreed that clear instructions for collaborative
practice were presented, while 36.7% percent remained neutral, and
13.3% mildly disagreed (M=3.60, SD=1.00). Of the respondents, just
over half (53.3%) agreed that their points of view had been considered.
The rest (46.7%) remained neutral (M=3.93, SD=0.94). The total
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joint mean for the collaboration dimension was 3.83, with a standard
deviation of 0.40.

Learning characteristics

Most of the respondents (73.4%) agreed that they gained
new knowledge through their participation in the exercise, while
16.7% disagreed (M=3.86, SD=1.22). Most (76.6%) agreed that
they had learned something about the collaborating organizations’
organizational management aspects (M=4.13, SD=0.93), and a clear
majority (80.0%) agreed that they had learned something about the
other organizations’ communication patterns (M=4.23, SD=0.93).
While just over half (53.3%) agreed that they had learned about how
the other organizations prioritize their activities, 36.7% remained
neutral (M=3.50, SD=0.90). Of the respondents, 33.3% agreed that they
had learned new concepts and abbreviations during the exercise, 40%
somewhat or strongly disagreed, and 26.7% remained neutral (M=2.83,
SD=1.36). The total joint mean for the learning dimension was 3.71,
with a standard deviation of 0.77.

Usefulness characteristics

Sixty percent of the sampled population perceived, based on what
they had learned, that the exercise was useful for real-life activities
during actual emergency work. Only 10.0% disagreed, however, 30.0%
remained neutral (M=3.80, SD=1.18). While 33.3% agreed that the
exercise was useful to command officers, almost half (46.7%) remained
neutral (M=3.33, SD=1.02). When asked, based on what they had
learned, whether the exercise was useful to ordinary operative staff
(command officers not included), only 26.7% agreed, while over half
(60.0%) remained neutral (M=3.23, SD=1.04%). Finally, half (50.0%)
perceived, based on what they had learned, that the experiences from
the exercise would affect their daily work, 13.4% disagreed, and 36.7%
remained neutral (M=3.43, SD=1.04). The total joint mean for the
usefulness dimension was 3.45, with a standard deviation of 0.67.

Bivariate regression analysis

Several bivariate regression analyses tested the effects of
collaboration, learning and usefulness. In the first analysis, the
collaboration items served as independent variables to the indexed

Dependent variable: Learning
Independent Variables: Collaborative characteristics of exercises

The exercises were focused on collaboration
Sufficient forms of discussion were provided
There were opportunities to improvise
Collaboration was initiated immediately

| performed well-known activities

Personnel in need of exercises participated
Clear collaboration instructions presented
My points of view were regarded

learning variable. The most pronounced significance was found
between learning and the item “My points of view were regarded”
(r=0.39), which explained a significant proportion of the mean learning
score (r’=0.01, F=5.00, p < 0.03), followed by the item “Sufficient forms
of discussion were provided” (R=0.35, r*=0.09, F=3.88, p < 0.05). These
items were closely followed by the items “There were opportunities to
improvise” with an R-value of 0.32 (r?=0.07, F=3.26, p < 0.08), and “The
exercises were focused on collaboration” (r=0.29, 1?=0.05, F=2.57 p <
0.12). The item “Personnel in need of exercises participated” displayed
an R-value of 0.20 (r’*=0.01, F=1.19 p < 0.28). Somewhat weaker
correlations were found in the remaining items “I performed well-
known activities” (r0.14, r’=-0.01, F=0.57 p < 0.45), “Collaboration
was initiated immediately” (r=0.06, r*-0.03, F=0.13 p < 0.71), and
“Clear instructions about collaboration were presented” (r=0.05,
r’=0.02, F=1.69 p < 0.20). In the second bivariate regression analysis,
the learning characteristics served as the independent variables to
usefulness (dependent). The most pronounced significance was found
between usefulness and the item “I learned new things during the
exercise” (r=0.58, r’=0.31, F=14.15 p < 0.00). It was followed by the
items “I learned others’ concepts and abbreviations” (r=0.50, r*=0.22,
F=9.25, p £0.00), and “I learned about others’ prioritizing of activities”
(r=0.32, r*=0.07, F=3.38, p < 0.07). The item “I learned about others’
organizational aspects” showed an R-value of 0.31 (r?=0.06, F=3.03, p <
0.09). Last, the item “I learned about others’ communication patterns”
indicated an R-value of 0.18 (r>=-0.00, F=0.98, p < 0.33) (Tables 1 and 2).

Multiple regression analysis

Following the bivariate regression analysis, variables that were
found to be significant were tested in two multiple regression analyses.
The first analysis tested the collaboration dimension of learning, and the
second tested the learning dimension of usefulness. The standardized
coeflicients (i.e., beta coefficients) and the significance levels (p-values)
were identified.

In the first multiple regression analysis, the collaborative variables
“Sufficient forms of discussion were provided” (p=0.05) and “My points
of view were regarded” (p=0.03) had been identified as significant.
Jointly, the collaborative characteristics predicted 16% (r’=0.16) of
the learning variance, which left the remaining 84% unaccounted for.

Table 1: Bivariate regression of the collaboration dimensions of learning.

Dependent variable: Usefulness
Independent Variables: Learning characteristics

I learned new things during the exercise

I learned about others’ organizational aspects

| learned about others’ communication patterns
| learned about others’ prioritizing of activities

| learned others’ concepts and abbreviations

R R? F Signif. (p)
0.29 0.05 2.57 0.12
0.35 0.09 3.88 0.05
0.32 0.07 3.26 0.08
0.06 -0.03 0.13 0.71
0.14 -0.01 0.57 0.45
0.2 0.01 1.19 0.28
0.05 0.02 1.69 0.2
0.39 0.01 5 0.03

R R? F Signif. (p)
0.58 0.31 14.15 0
0.31 0.06 3.03 0.09
0.18 0 0.98 0.33
0.32 0.07 3.38 0.07
0.5 0.22 9.25 0

Table 2: Bivariate regression of the learning dimension of usefulness.
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None of the variables from the multiple regression analysis ended up
significant. The analysis indicated a 47% (r=0.47) covariation between
collaboration and learning, which is to be considered medium [36]. In
the second analysis, the learning dimension of usefulness was tested. The
variables found to be significant from the bivariate regressions were “I
learned new things during the exercise” (p=0.00) and “I learned others’
concepts and abbreviations” (p=0.00). It was noted that the learning
characteristics predicted 38% (r?=0.38) of the learning variance, which
left the remaining 62% unaccounted for. The variable “I learned new
things during the exercise” was found significant (p=0.02). The analysis
indicated a 62% (r=0.62) covariation between learning and usefulness,
which is to be considered strong (Tables 3 and 4) [36].

Discussion

The study results indicated that a focus on collaboration leads to
perceived increased learning and usefulness in crisis work. However,
the overall descriptive learning results were still to be considered
somewhat modest. While 73.4% agreed they had learned new things
through their participation in the exercise, only just above half (60%) of
the sampled population perceived, based on what they had learned, that
the exercise was useful to real-life activities. Only half (50%) perceived,
based on what they had learned, that the experiences from the exercise
would affect their daily work. While only a small percentage (13.4%)
disagreed that they would bring elements from the exercise with them
into real crisis work, over a third (36.7%) remained neutral. These
findings suggested that the collaboration exercise, perceivably, did
not fully prepare crisis stakeholders for cross-sector collaboration in
real crises. Results indicated a room for improvement when it came
to focusing on collaboration development before, during and after the
exercise.

A prompting factor can be found in the population sample’s
response to the item “I performed well-known activities,” with which
over half (73.3%) of the respondents agreed. Such results indicated that
the exercise organizers could have paid more attention to variation,
and signalled that the exercise participants likely engaged in daily
drill procedures rather than focusing on collaboration development.
Compared to collaboration exercises, which focus on collaboration
between stakeholders in terms of preparedness integration, and
behavioural response [5] drills are designed to repeat discipline-specific
key routines, i.e. standard operating routines such as equipment
handling or procedure undertaking [8]. That the participants prior
to and during the exercise did not have detailed knowledge of the

Dependent Variable: Learning
Independent Variables: Collaboration characteristics

Biv. regr. | Mult. regr. Diff. Signif. (p)
Stand. Beta Stand. Beta
Sufficient forms of 0.35 0.27 0.08 0.13
discussion were provided
My points of view were 0.39 0.32 0.07 0.07
regarded

Table 3: Multiple Regression of the collaboration dimensions of learning.

Dependent Variable: Learning
Independent Variables: Collaboration characteristics

Biv. regr. | Mult. regr. Diff. Signif. (p)
Stand. Beta Stand. Beta
I learned new things 0.58 0.44 0.14 0.02
during the exercise
| learned others’ concepts 0.5 0.26 0,24 0.16

and abbreviations

Table 4: Multiple regression of the learning dimensions of usefulness.

unfolding scenario, indicates that the exercise had elements of the
unexpected [32]. A Crisis Management success factor is to combine
and facilitate the needs for structural flexibility and stability in times of
crisis [30]. In this exercise, half (50%) agreed that there was room for
improvising, while 30% remained neutral. These findings suggested that
the unfolding scenario added to sector specific standardized behaviour,
rather than testing new strategies and inventive behaviour [9]. Still,
results indicated that some collaborative elements were present during
the exercise, as slightly above half (53.3%) agreed that their points of
view had been considered [10].

The total joint mean for the collaboration dimension (M=3.83)
based on a five-point Likert scale suggested a relatively open
collaborative climate during the exercise. For example, the respondents
either mildly (23.3%) or strongly (76.7%) agreed that the exercise
focused on collaboration. However, over half (53.3%) remained
neutral to the question of whether the exercise had provided sufficient
discussions (i.e. seminars) directly following the exercise, which
may indicate that the design of the hot wash-up did not provide an
optimal arena for increased learning in terms of sharing experiences
and engaging in joint problem-solving processes [26]. When it came
to learning, most of the respondents (73.4%) agreed that they learned
new things through their participation in the exercise. However, the
total joint mean for the learning dimension was 3.71, which indicated
that there was room for learning development. While most agreed
that they learned something about the collaborating organizations’
organizational management aspects (76.6%) and communication
patterns (80.0%), only half (53.3%) agreed that they had learned about
how the other organizations’ prioritize their activities. The result may
mirror a substantial learning potential in interpreted communication
in two slightly different languages. Furthermore, the organizational
management differed between Sweden and Norway. In Norway,
the police department have more influence in leading accident
sites than in Sweden. Only 33.3% agreed that they had learned new
concepts and abbreviations during the exercise, 40% disagreed. The
result indicates a need to put more efforts into seminars identifying
similarities and differences in communication and the use of acronyms
by the collaborating parties. Upon examining the degree of perceived
usefulness, the results indicated that only 26.7% agreed that the
exercise was useful to ordinary operative staft, while 33.3% agreed that
the exercise was useful to command officers. These findings indicated
that the overall level of perceived learning during the exercise had been
somewhat limited for both operatives and managers. This assumption
was also confirmed by the response to the question on whether the
exercise would affect their daily work, where only half (50.0%) agreed
and 36.7% remained neutral.

An important result of the study was that an increased focus on
collaboration and learning leads to increased perceived usefulness in
real crisis work. The study showed the importance of cross-border
exercises, as, while the approach to crisis work is mostly similar,
there are some organizational differences between Norwegian and
Swedish SAR services, e.g. at the management level, which may lead to
misunderstandings in real crisis work. Therefore, identifying differences
in routines and procedures leads to increased understanding, which
again leads to increased learning and usefulness. The studied exercise
was well organized, provided a relevant scenario, and facilitated
a joint organized evaluation immediately following the exercise.
However, the results indicate that the level of perceived learning was
somewhat limited, and that there was room for increased learning.
Crisis collaboration exercises should not be viewed as permanent
solutions, but rather as learning instruments, where participants learn
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how to work together, improvise and deal with the [25]. It is therefore
important that all cross-sector collaboration exercises emphasize
collaboration learning rather than focusing on fulfilling sector specific
scripts. Getting crisis stakeholders to engage in desired collaboration
behaviour in times of crisis and during exercises is challenging. A
further focus on collaborative elements such as preparing for the
unexpected and providing even clearer collaborative instructions may
increase the overall perceived usefulness

Limitations

This study was limited in scope, as the data were gathered from
one exercise only. However, due to the few maritime cross-border SAR
collaboration exercises conducted between Norway and Sweden in
2017, data collected from this exercise gave a good indication of the
participants’ current and perceived levels of collaboration, learning
and usefulness. An assumption was that the chosen sample population,
based on their professional affiliation and experience, had sufficient
knowledge of SAR collaboration to participate in the study. Data
was collected one week after the exercise. The study did not address
the effect of this collaboration on real-life events, nor the effect of
previous exercises and rescue practice. Even if there are some obvious
differences in routines, organization and communication between the
two countries, they have several similarities in language, culture and
routines. In an expanded study, a multinational maritime collaboration
should be of great value.
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