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1 INTRODUCTION 

Capability assessments and capabilities-based plan-
ning are becoming increasingly popular as part of 
the preparedness for disasters in order to prepare for 
a wide variety of risks and threats instead of specific 
scenarios (Programme National Security 2007). 
Several countries, including Australia, The Nether-
lands, New Zealand, Sweden, The UK and The USA 
use capability assessments as part of their emergen-
cy preparedness (Australian Capital Territory 2012, 
Cabinet Office 2014, Dutch Ministry of Interior and 
Kingdom Relations 2009, Homeland Security 2013, 
Houdijk 2010, Ministry of Civil Defence and 
Emergency Management n.d., Swedish Civil 
Contingencies Agency (MSB) 2014). The purpose of 
the assessments, similar to the purpose of risk as-
sessments, is often to facilitate decision making in 
order to increase capability (Abt et al. 2010, Bier 
2001a, Johansen & Rausand 2014, Palmqvist et al. 
2014). Capability is often defined as resources 
(Lindbom et al. 2015) and existing capability as-
sessment methods often specify indicators for capa-
bility, e.g. if plans exist and if drills have been per-
formed. Sometimes the indicators are weighed 
together into a final capability index (Palmqvist et 
al. 2014). 

However, recent studies suggest that the concep-
tual as well as the methodological basis for capabil-
ity assessments are unclear (Lindbom et al. 2015, 
Palmqvist et al. 2014). Lindbom et al. (2015) also 
report on a study of the Swedish disaster risk man-
agement system which indicates that two important 
factors that might determine the usefulness of a ca-
pability assessment are (1) the extent to which the 
capability assessments include descriptions of the 
resources available for dealing with a disruptive 
event, and (2) the extent to which they include de-
scriptions of how well the actor in question (e.g. a 
specific fire and rescue service) is judged to be able 
to accomplish a specific task in the case of a disrup-
tive event. The aim of the experimental study pre-
sented in this paper was to investigate the extent to 
which the two factors resources and task influence 
the perceived usefulness for decision making of hy-
pothetical capability assessments. 

Following this introduction, the outline of the pa-
per is as follows. First we report on previous re-
search on communication of risk and capability as-
sessments to decision makers. We then present the 
experiment, including participants, procedure, analy-
sis and results. That is followed by a discussion 
about the findings and a conclusion. 
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ABSTRACT: Capability assessments are used in disaster risk management to facilitate decision making re-
garding capability increasing measures. Recent studies suggest that two factors might determine their useful-
ness for decision making: whether they include descriptions of an actor's available resources, and how well 
the actor can accomplish a specific task in case of a disaster. The experimental study presented here aimed at 
investigating the extent to which these factors influence the perceived usefulness for decision making of four 
hypothetical capability assessments, differing in whether they contain information regarding the two factors. 
89 participants from the Swedish fire and recue services were randomly assigned to rate the perceived useful-
ness of one of the four versions and the results show that the presence of both factors makes assessments 
more useful, and resources are especially important to include. 
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2 COMMUNICATION TO DECISION MAKERS 

How to communicate results from risk and capabil-
ity assessments is important since these assessments 
should form the basis for making decisions about 
how to increase capability and reduce risk. As far as 
we know, there is limited previous research focusing 
on using capability assessments as a basis for deci-
sions. Since the purpose of both capability assess-
ments and risk assessments is to facilitate decision 
making and the fact that capability and risk are 
closely related (Lindbom et al. 2015), one could use 
research on risk assessments as decision support as a 
point of departure and draw parallels to capability 
assessment. However, research on how to communi-
cate risk assessments to decision makers is also lim-
ited (Bier 2001a) and below, we will summarize 
what we have found on how risk assessments in 
general should be structured in order to facilitate de-
cision making. 

An important note to start with is that the best 
presentation format may vary depending on the dis-
ciplinary background of the decision maker, the na-
ture of their concerns and how the risk assessment 
will be used (Arvai 2007, Bier 2001a, Comes et al. 
2012, Doyle et al. 2014, Fraser-Mackenzie et al. 
2014, Kristensen et al. 2006, Ohanian et al. 1997, 
Williams & Paustenbach 2002). Also, the risk per-
spectives of the persons taking part in risk commu-
nication, i.e. how they understand concepts such as 
risk, uncertainty and probability, affect what is 
communicated and how it is perceived (Veland & 
Aven 2013).  

Researchers agree that both qualitative and quan-
titative descriptions should be available for the deci-
sion maker (Aven & Renn 2009, Bier 2001a, 
Williams & Paustenbach 2002) and that uncertain-
ties should be discussed (Aven & Renn 2009, Bier 
2001a, Ohanian et al. 1997, Rother 2014, Williams 
& Paustenbach 2002). Assumptions and their impli-
cations should be presented (Davis & Kahan 2006, 
Ohanian et al. 1997, Williams & Paustenbach 2002), 
as well as alternatives and rationales for action 
(Ohanian et al. 1997, Rother 2014) and a compari-
son to other risks (Ohanian et al. 1997). The decision 
basis should be a summary of the whole risk assess-
ment (Davis & Kahan 2006, Williams & 
Paustenbach 2002) and be comprehensive, credible 
(Bier 2001a), understandable (Bier 2001a, Rother 
2014), logical (Davis & Kahan 2006) and uncompli-
cated (Rother 2014). 

As opposed to just facilitating the decision, what 
does exist is plenty of research on how decisions are 
made in general and under uncertainty in particular, 
and whether those decision were correct or not. Cen-
tral is the seminal work by Tversky & Kahneman 

(1974) on how heuristics and biases affect decision 
making. Following that work, much research has 
been carried out on how uncertainties are interpreted 
and how they should be expressed. Just to mention a 
few, Dieckmann et al. (2012) found that a combina-
tion of numerical values and verbal labels as a 
means to express uncertainties is to prefer since this 
will allow the decision makers to choose the type of 
expression they prefer. Further, Mauro & Slovic 
(2010) conclude that decision makers are less will-
ing to make decisions when ambiguity is explicit, for 
example through the use of second order probabili-
ties, and Doyle et al. (2014) studied how verbal 
probability expressions are transferred into numeri-
cal equivalents. 

Whereas how to express uncertainties has been 
widely studied, not much has been done on how to 
express events and/or scenarios (Fischhoff 1994) 
and the importance of scenarios is advocated by 
those in favour of scenario-based decision making 
where descriptions of alternative future realities are 
created in the form of causal story-like scenarios 
against which strategies can be tested (Harries 
2003). 

Another well-studied area when it comes to risk 
communication is on communication to the public 
and some researchers say that risk communication to 
decision makers is similar to communicating risk to 
the public (Bier 2001a, Frank 2002). Bier (2001b), 
in her compilation of research on communication to 
the public, says that much research has been carried 
out on the format of the risk communication mes-
sage (e.g. if verbal or numerical formats are pre-
ferred and what results various command approach-
es yield, e.g. one should do..., or one may want to 
do...). She also summarises research on using risk 
comparison for communicating risk to the public, 
and how differences in the audience (gender, 
worldview, socioeconomic status) affect how a risk 
message is being perceived. The overview however 
concludes that there seems to be little systematic 
impact by these factors on the effectiveness of the 
resulting communication. Further, Bier reviews the 
research on stakeholder participation, credibility and 
trust and mental models. For the latter she reports 
that three barriers are common in terms of hindering 
understanding of the communicated message: lack 
of familiarity with a concept or term, lack of mental 
models relevant to the subject, and the existence of 
misconceptions. Her conclusion is that it is im-
portant to make an assessment of what the decision 
maker needs from the decision basis in order to be 
able to make a decision. Thus, maybe it is not suffi-
cient to find the best general format since that might 
vary from situation to situation and from decision 
maker to decision maker. 
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To conclude this chapter, what researchers seem 
to agree on is that how the risk assessments should 
be used, and by whom, should influence how it is 
communicated (Arvai 2007, Comes et al. 2012, 
Fraser-Mackenzie et al. 2014, Williams & 
Paustenbach 2002), that how risk is communicated 
to decision makers is important (Dilla & Stone 1997, 
Kühberger 1995, Scurich & John 2011) and that 
small variations in how risk is presented will change 
the decision made by the decision maker (Dilla & 
Stone 1997, Kühberger 1995). Whereas the commu-
nication of uncertainties, and consequences to some 
extent, have previously been studied, what seems to 
be lacking in the scientific literature on communica-
tion of risk (and capability) to decision makers is 
how the communication format of task and resources 
(the two components suggested by Lindbom et al. 
2015) affects the perceived usefulness of the deci-
sion basis and in turn the decisions made based on it. 
The experiment described in the next section is an 
initial attempt to rectify this lack of knowledge. 

 

3 EXPERIMENT 

3.1 Participants 
Participants were directed to the online survey tool 
Fluidsurveys (FluidSurveys 2015) through a snow-
ball approach via email contact with individuals in 
the Swedish fire and rescue services. In total, 89 par-
ticipants completed the survey: 21 working with on-
ly operational tasks, 3 working only with preventive 
tasks, and 65 working with both. Two participants 
did not report where they worked, but the remaining 
87 participants represent 28 Swedish fire and rescue 
services from a total of 160 (Swedish Association of 
Local Authorities and Regions 2015). The partici-
pants' work experience in the fire and rescue ser-
vices ranged from less than 1 to over 30 years (aver-
age 16 years). 

3.1 Procedure 
Fluidsurveys randomly assigned each participant to 
one of four experimental groups. Random assign-
ment is an experimental design to randomly allocate 
participants where each participant has the same 
probability ending up in any of the four groups 
(Cunningham & Wallraven 2011 p. 238) and this 
helps reducing the error variance (Bordens & Abbott 
2010 p. 293). 

We used a between-subject approach (Bordens & 
Abbott 2010, Cunningham & Wallraven 2011) and 
all participants were told that they were to see one of 
four fictive capability assessments for the fire and 

rescue service's capability to extinguish forest fires. 
They were asked to assess how useful the capability 
assessment is to help them make decisions in order 
to increase the capability of the fire and rescue ser-
vice to handle forest fires, for example through train-
ing or investing in new equipment. First all partici-
pants answered general questions about their age, 
what fire and rescue service they work for, how 
many years of experience they have from the fire 
and rescue services, how many times they have been 
at a forest fire, what they judge their knowledge 
about extinguishing forest fires to be, and if they 
work with only preventive tasks, operative tasks or 
both. 

Thereafter they were shown one of the four capa-
bility assessments. Table 1 shows the information 
available in each version. We used a 2x2 between-
subject design with the two factors task and re-
sources and two levels (yes/no) for each factor. 

Thus, the most limited in terms of information 
available was a capability assessment containing no 
information about available resources and no de-
scriptions of tasks that can be performed (VERSION 
1: RESOURCES = no, TASK = no). The most in-
formative experimental condition contained infor-
mation on both resources and task (VERSION 4: 
RESOURCES = yes, TASK = yes). 

Based on the capability assessment shown to 
them, they were asked to rate four statements: the 
assessment is useful as a basis for decision regarding 
measures that can enhance the fire and rescue ser-
vice's capability to extinguish forest fires; the as-
sessment is easy to use as a basis for decision; the 
assessment is realistic, i.e. the example could come 
from a Swedish municipality; the assessment is clear 
an logic. The rating was done using a seven-level 
Likert item ranging from 'I completely agree' to 'I 
strongly disagree'. The option 'Don't know' was also 
available. 

The participants were given the opportunity to 
provide free-text answers on how the example could 
be enhanced in order to become more useful as a ba-
sis for decision. 

The task took 9.5 minutes to complete on aver-
age. Of the 89 persons included in the study, 29 
were assigned to group 1, 19 to group 2, 18 to group 
3 and 23 to group 4. 
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Table 1. The information available in each version of the hypo-
thetical capability assessments used in the experiment 

Version Components 
1 A 
2 A+B+map(a+b) 
3 A+C+map(b) 
4 A+B+C+map(a+b) 
  
Description of components 
A 
General 
info 

A description of the municipality in terms of 
population and forest areas, a description of 
the group that assessed the capability and their 
final conclusion that the fire and rescue ser-
vice's capability to handle a forest fire is good 
but with some deficiencies. 

B 
Resources 

A description of the number of fire fighters in 
each of the six districts in the municipality, the 
type of forest and topography in four different 
zones of the forest and the number of houses 
within each zone. It is explicit that this infor-
mation was used as point of departure in the 
assessment. 

C 
Task 

A description of how fast the fire and rescue 
service can extinguish a fire in each of the four 
zones and how large the affected area will be. 
It is explicit that this information was used as 
point of departure in the assessment. 

Map a) Shows where the districts' fire stations are 
located, the number of fire fighters at each sta-
tion. 
b) Shows the different zones. 

 

3.2 Analysis method 
Due to the use of ordinal scales we utilize non-
parametric tests to test for statistical significance as 
these tests make no distributional assumptions about 
the population under investigation (Bordens & 
Abbott 2010). We consider each statement in turn 
and compare the rating provided by the four groups, 
two groups at the time. We do not compare groups 1 
and 4, and 2 and 3, since this would mean changing 
levels for both factors concurrently. For the test we 
use a Wilcoxon rank sum test, which is a non-
parametric equivalent to the t-test (Bordens & 
Abbott 2010, Cunningham & Wallraven 2011), to 
test the significance of the difference between two 
independent groups. The participants who answered 
'Don't know' for the analysed theme were not includ-
ed in the analysis of that specific theme. Therefore, 
the number of subjects included in the analysis, as 
reported in the tables below, varies. 

For the Wilcoxon rank sum test we report the re-
sult of the test (W and Z) and the p-value, which is 
the probability that this statistic could occur by sam-
pling error if the null hypothesis is true 
(Cunningham & Wallraven 2011). We assume that a 
result is statistically significant when p < 0.05 (two-
tailed test). We also present the mean and median 
values for each statement and each group. 

3.3 Results 
Tables 2-5 present the results from the statistical 
analyses. Each table includes the average values for 
each group within each theme, as well as the results 
from the Wilcoxon rank sum test. 

 
 

Table 2. Usefulness for decision making  

Group Mean Median Number of 
subjects 

1 3.741 4 27 

2 5.167 5.5 18 

3 4.235 5 17 

4 5.478 6 23 

Comparison p-value Z W 

1 and 2 0.008285 -2.640 509.0 

1 and 3 0.3511 -0.9325 570.0 

2 and 4 0.8252 -0.2208 369.5 

3 and 4 0.003320 -2.936 246.5 

 
 

Table 3. Ease of use for decision making 

Group Mean Median Number of 
subjects 

1 3.259 2 27 

2 4.632 5 19 

3 4.235 5 17 

4 5.045 5 22 

Comparison p-value Z W 

1 and 2 0.01463 -2.4414 527.0 

1 and 3 0.06326 -1.857 532.5 

2 and 4 0.5623 -0.5795 377.0 

3 and 4 0.1769 -1.3503 293.5 
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Table 4. Realistic 

Group Mean Median Number of 
subjects 

1 5.071 6 28 

2 5.611 6 18 

3 5.688 5.5 16 

4 5.318 6 22 

Comparison p-value Z W 

1 and 2 0.2115 -1.249 605.0 

1 and 3 0.3130 -1.0090 590.0 

2 and 4 0.4993 -0.6757 393.0 

3 and 4 0.6539 0.4484 327.0 

 

 
Table 5. Clear and logic 

Group Mean Median Number of 
subjects 

1 3.321 3 28 

2 5.111 6 18 

3 4.706 5 17 

4 5.217 5 23 

Comparison p-value Z W 

1 and 2 0.001405 -3.194 518.5 

1 and 3 0.01202 -2.5117 539.0 

2 and 4 0.7727 0.2889 389.0 

3 and 4 0.3517 -0.9313 315.5 

4 DISCUSSION 

The aim of the study presented was to investigate the 
extent to which the two factors resources and task 
influence the perceived usefulness for decision mak-
ing of four versions of hypothetical capability as-
sessments. Looking first at the averages presented in 
tables 2-5, the versions where resources and/or tasks 
are presented (versions 2, 3 and 4) are perceived 
more useful than when none of them are presented 
(version 1). Further, the versions in which resources 
are presented (2 and 4) are perceived more useful, 
easy to use and logic compared to those where re-
sources are not presented (1 and 3). When it comes 
to how realistic the versions are perceived, the aver-
ages for the four versions are similar. Thus, both the 
factors resources and tasks affect the perceived use-
fulness of the capability assessments.  

Taking also the Wilcoxon rank sum test into con-
sideration, the results show that the difference is sig-

nificant when it comes to resources, but not with re-
gards to task. When it comes to clarity and logical 
consistency, versions 2 and 3 are perceived signifi-
cantly better than version 1. 

The respondents were asked to provide free-text 
answers on how the capability assessment they had 
seen could be changed to better work as a basis for 
decision. 51 respondents chose to do this (17 for 
version 1, 11 for version 2, 11 for version 3 and 12 
for version 4). In total, 20 of the respondents (ver-
sion 1: 8; version 2: 3; version 3: 4; version 4: 5) 
comment about insufficient descriptions of re-
sources. What they mention as lacking is available 
vehicles, material, collaboration partners and agree-
ments, education, exercise drills, knowledge, and 
competence. Only two respondents mention insuffi-
cient descriptions of tasks (version 1: 1; version 2: 
1). They want to receive information about what ac-
tually can be done, and what the shortages are. 
When it comes to the assessments' usefulness for de-
cision making, 13 respondents comment on this and 
the most common comment is that there is too little 
detail in the assessment in order for it to be useful 
for decision making (7 comments; 4 comments for 
version 1, and one each for versions 2, 3 and 4). 
Others want more motivations related to how the 
conclusion 'the capability is high but with some de-
ficiencies' was made (3 comments), information 
about what is prioritised in the assessment (1 com-
ment) and information about who made the assess-
ment (1 comment). One person comments that with 
the assessment a decision maker can decide that 
something needs to be done, but not what needs to 
be done (authors' emphasis) and one person says that 
the assessment should include more versions of the 
scenario, e.g. the most credible and the worst credi-
ble. 

Several comments also relate to describing the 
scenario and the affected area (20 comments; 4 
comments for version 1, 7 for version 2, 6 for ver-
sion 3 and 3 for version 4). Useful information 
would be descriptions, in text or on a map, of vege-
tation type, humidity, wind, weather, time of the 
day, roads that can be used for reaching the area, 
where water can be found, buildings etc. Two re-
spondents from group 1 (who did not receive a map) 
wanted a map. Only one respondent (from group 3) 
said that assessments of the consequences were lack-
ing, in terms of 'is it ok to be able to extinguish the 
fire within 4 hours?' 

When reading the comments, it also becomes 
clear that some respondents have interpreted the ca-
pability assessment as a basis for decision making to 
be used in the acute phase of a forest fire. This is 
clear in at least six comments (three from group 2, 
two from group 3 and one from group 4). All of the-
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se respondents work both with operational and pre-
ventive tasks. It is possible that more respondents 
have answered the survey based on that the assess-
ment was to be used in the acute phase of an emer-
gency, whereas our intention was to study the use of 
decision basis in the preparedness phase. In future 
studies, it would be interesting to look at how the 
time aspect influences the perceived usefulness of 
the decision basis, i.e. what factors influence the 
perceived usefulness when decisions are to be made 
under time pressure vs. when there is no time pres-
sure. 

Other aspects of the present study that would be 
interesting to further investigate in future studies are 
how experience and knowledge of the area affect 
perceived usefulness. Based on the answers from the 
participants, there seems to be a difference in per-
ceived usefulness between the versions with a posi-
tive correlation (Spearman rank correlation, 
τ=0.4047) between experience and perceived useful-
ness for version 2 (RESOURCES=yes, TASK=no) 
and a negative correlation (τ=-0.2403) between ex-
perience and perceived usefulness for version 3 
(RESOURCES=no, TASK=yes). However, the find-
ings are not significant (p=0.09577, p=0.3529), but 
what this could indicate is that experienced persons 
find resources alone sufficient because they can fill 
in the blanks themselves on how the resources can 
be used to perform a task and if they are sufficient 
for the scenario at hand. A novice on the other hand, 
may not have the knowledge to do this and needs the 
support of explaining how the resources can be used 
and for what. 

The difference in the perceived usefulness be-
tween experienced and inexperienced persons is im-
portant when it comes to multi-actor capability as-
sessments. In today's society when actors are 
becoming increasingly dependent on one another, 
their response and the result of their efforts depend 
on each other’s response. The overall result depends 
on the actors' joint effort to respond to the event. Say 
for example that Actor A is a fire and rescue service 
and Actor B is a hospital. In case of a serious build-
ing fire, the ability to save the lives of people 
trapped in the burning building depends on the per-
formance of both actors. The hospital treats the peo-
ple exposed to heat and smoke when they arrive at 
the hospital. The impact, for example in terms of the 
number of fatalities, depends on the ability of the 
hospital to treat the patients, but also on the condi-
tions of the patients when they arrive at the hospital. 
This in turn depends on the ability of the fire and 
rescue service to quickly rescue the people from the 
burning building. Therefore an assessment of capa-
bility would also need to take these dependencies in-
to account. If the hospital assesses their capability to 

treat people exposed to heat and smoke due to a 
building fire, it should be based on the fire and res-
cue service's capability assessment on how fast they 
can rescue people from the burning building. In a 
capability assessment based on resources only, the 
ability of the fire and rescue service would be ex-
pressed for example in terms of the number of fire 
fighters and fire trucks, and if there is a standard op-
erating procedure for how to rescue people from 
burning buildings. However, this information in it-
self is not enough, or even relevant, for the hospital 
when they want to assess their ability to treat the 
victims. They probably do not have the domain spe-
cific competence to interpret what five fire trucks 
mean in terms of the condition of the patients when 
they arrive at the hospital. Instead it would probably 
be more valuable for the hospital to know the impact 
of the fire and rescue services work, in this case how 
long time the victims have been exposed to heat and 
smoke. This is supported by Bier (2001a p. 156) say-
ing that when "communicating risk information to 
professionals in other disciplines, attention should be 
paid to ensure that the topics of greatest relevance to 
those disciplines are emphasized". So if one wishes 
to take dependencies into account when assessing 
capability, focusing on resources only comes with 
limitations when it comes to sharing information be-
tween actors. 

A limitation of the present study is that the term 
usefulness has not been defined. Thus, we do not 
know what the respondents thought about when it 
came judging whether the capability assessment was 
useful for decision making. Possible interpretations 
could be that decisions can be made faster if the de-
cision basis is more useful, or that the decisions will 
be better. A future study investigating how partici-
pants interpret the concept of usefulness would help 
clarify this. 

Another note on usefulness is that we have stud-
ied the perceived usefulness of capability assess-
ments for decision making. It should be stressed that 
the usefulness and the decision making is not the ul-
timate goal of these assessments. Rather, they are 
the means to increase capability and achieve the goal 
of reducing impact and likelihood of disasters. How-
ever, it is difficult to study various capability as-
sessments' effect on actual losses, for example since 
disasters do not strike very often and the collection 
of data would therefore be difficult. Therefore, the 
approach taken in this study is more practical when 
investigating the issue. Our assumption then is that 
more useful assessments lead to better decisions, 
which in turn increase capability and reduce likeli-
hood and impact of future disasters. In order to test 
this assumption, it would be interesting to in the fu-
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ture study the actual decisions made based on vari-
ous capability assessments. 

5 CONCLUSION 

We have conducted experiments to study the per-
ceived usefulness of capability assessments for deci-
sion making. 89 participants from the Swedish recue 
services were randomly assigned to rate the per-
ceived usefulness for decision making of one of four 
versions of capability assessments. The versions dif-
fered in whether they contained information or not 
regarding resources that could be used, and tasks 
that could be performed, in the event of a forest fire. 

Based on the results, we conclude that whether 
resources and/or tasks are described in the capability 
assessments affect the perceived usefulness for deci-
sion making. Thus, the usefulness of capability as-
sessments for decision making can be improved by 
including the two components resources and task. 

However, the experience of the decision maker 
within the area of interest also seems to be an im-
portant factor. Inexperienced decision makers (as 
opposed to experienced decision makers) seem to 
find tasks to be more important to include in the de-
cision basis. Although the results in this study re-
garding the role of experience were not significant, it 
deserves attention in future studies. The reason for 
this is that the complexity of today's society calls for 
multi-actor capability assessments and one cannot 
assume that one actor has domain specific 
knowledge of other actors' area of expertise and 
therefore, only a description of available resources 
will not be enough. 
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