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Abstract. Public organizations show growing interest in thevelopment of
dashboards that aid relief agency managers irsqigiparation. Yet, there is a
dearth of research on the development of such dastib. This paper discusses
the experiences gained from a pioneering Living babthe development and
evaluation of dashboards for assessing crisis pedpass. In order to evaluate
and further improve dashboards, a two-day userecetitgaming simulation
was organized with forty relief agency managersudvey distributed amongst
the managers indicates that they were satisfield thi¢ dashboards and intend
to use these in practice. However, the managergested that the formulation
and clustering of the performance indicators regpulvetter alignment with the
context of use. One of the main findings is tha tigh level of uncertainty
regarding the final set of performance indicatard ¢he corresponding norms
demands flexibility in the dashboard architectuegdnd the evaluation stage.

Keywords: Dashboards, Living Lab, crisis preparation, crisesnagement,
gaming, simulation, IS success

1 Introduction

In e-government disparate public agencies haveotodinate their activities with
each other horizontally and vertically [1]. Criggeparation and response are a subset
of e-government, in which public organizations .(i.police, fire department and
ambulance services) need to coordinate their &eviin real-time [2]. As the
occurrence and evolution of a crisis cannot be ipted in advance, it is of vital
importance to be prepared in order to enable reqéis response. This has resulted in
an increasing interest in crisis preparedness @frtiain relief agencies, especially
since some of the major crises in the past decadg, (9/11, Katrina, London,
Madrid) have exhibited poor crisis preparation. Doethe impact and associated
media attention, policy makers cannot afford to ‘ves were unprepared” anymore to
victims and their families in case of a crisis [Bence, relief agency managers are
expected to prepare for the eventuality of a chgisinderstanding the vulnerabilities



of an organization, analyzing the organizationglatality to deal with a range of
crisis scenarios, and by taking precautionary ntressto mitigate the possible risks of
being unable to cope with crisis events. In eacthe$e crisis preparation processes,
performance indicators (Pls) are considered of maggortance [4]. Historically,
relief agencies operate in a silo-ed manner anthelefnd use their own set of Pls.
They usually focus their Pls on internal process#gstered in themes such as
financial status, human resources, and servicgatgli

In general, relief agency managers depend on gomeartal agencies for their
financial resources. Since policy makers usuallyeha fixed budget for relief
agencies, they need to know how to balance finhnegmurces between agencies in
order to maintain an overall level of preparedn€ss.policymakers, Pls are essential
for planning crisis preparedness. Yet the curremaragency sets of Pls do not show
the aggregate level of preparedness of the rddiefices as a whole, which in turn is
the criterion by which the public will judge govenental agencies.

Scholars in the domains of strategic managemegt [, 6] have proposed the use
of dashboards as instruments for both the clugieand visualization of Pls. A
dashboard is “a visual display of the most impdriaformation needed to achieve
one or more objectives, consolidated and arrangedaosingle screen so the
information can be monitored at a glan§g’p. 34]. Despite the advantages predicted
for organizations when using dashboards [e.g.; B)]9literature on the development
of dashboards indicating the level of crisis pregaess on a multi-agency scale is
scarce. Instead, most studies are concerned wéhapipropriateness or success of
response activities. Accordingly, the objectivetlif paper is to present experiences
extracted from the development and evaluation ehdaards in practice. The authors
pursued this objective by employing a Living Labpegach, in which academics,
relief agency managers, and policy makers joindsrin order to achieve a common
purpose. This paper contributes to existing liteaton crisis preparation by
presenting experiences extracted from dashboarélamwent and evaluation. In
addition, this paper elaborates on the types ofhlo@erd required for crisis
preparation in a multi-agency environment.

The next section presents theoretical backgrouhtlseodashboard concept. Then,
we discuss the Living Lab on dashboard developrireifthe Netherlands, followed
by a brief description of the resulting dashboatdsre, we explicitly focus on the
design choices and tradeoffs made in this profeettion 4 discusses the setup and
results of the dashboard evaluation process, fetbtsy some derived guidelines for
developing dashboards for multi-agency crisis prag@n. The paper concludes with
some conclusions, discussions, and opportunitieifther research.

2 AlLivingLab for disaster preparation
2.1 Background

At the start of 2008, the Dutch parliament finajpssed a long debated law
mandating the formation of twenty-five multi-agersafety organizations. According
to this law, the multi-agency safety organizatitimst were to be formed would act as
the main responsible entities when it comes tdscpseparation and response in the
geographic region they covered. This meant thawipusly autonomous relief



agencies, including the police, fire and ambulaservices, were now required to
collaborate in terms of crisis preparation and oesp. The law also mandates that the
multi-agency safety organizations, needed to candusis preparation activities
based on standardized and comparable Pls. In todmmply with the law, five out
of twenty-five multi-agency safety organizationsniven and agreed to collaborate in
the development and use of Pls. The collaboratimjept was titled ‘Aristoteles’
(after the Greek Philosopher) and started in Au@@38. The main goal of the
Aristoteles project was to bring together acaderaiad practitioners in the
development and evaluation of dashboards visuglitie state of crisis preparedness
in the multi-agency safety organization. Since fmigject was the first of its kind in
the Dutch context, a major part of this projectuieed the collaboration of academia
and practitioners. The authors were key membetseoproject group that decided to
follow a Living Lab approach. The next subsectigstdsses and motivates the choice
for this approach.

2.2 A Living Lab approach to developing dashboar ds

Both researchers and practitioners show increasitegest in the Living Labs
approach to innovation and research in complexgdesinvironments involving many
stakeholders. Yet, this approach is still relagvetw, therefore lacking standard and
universally agreed upon definitions and instrumeRtlot [11] argues that a Living
Lab is neither a traditional research lab nor atlted”, but rather an "innovation
platform" that engages all stakeholders such asuseds, researchers, industrialists,
policy makers, and so on at the earlier stage efitimovation process. As such,
Living Labs allow stakeholders to experiment witledkthrough concepts and assess
the potential value for both the society (citizeres)d users that will lead to
breakthrough innovations. Lama and Origin [12] diéscLiving Labs as “a user-
centric research methodology for sensing, prototypivalidating and refining
complex solutions in multiple and evolving reatlifontexts.” Fglstad [13] explained
that literature on Living Lab has served to identifiwo characteristics that
discriminate Living Labs from other approaches: (I9ntextualized co-creation:
Living Labs supporting context research and cotereawith users, and (2) Testbed
association: Living Labs serving as a testbed exben where testbed applications are
accessed in contexts familiar to the users. Litiags are mostly established through
collaboration of private as well as public reseapeirtners and can be used with
multiple iterations throughout multiple stages'ué tnnovation [14].

The Aristoteles project team decided to employ @ng Lab approach for two
main reasons. Firstly, since there were no compardéshboards for multi-agency
disaster preparation in practice, little was knoabout the specific set of Pls and
corresponding dashboards required for the varielisfragencies. The project team
was convinced that user co-creation, one of theacheristics of Living Labs, would
be the most efficient, and yet most effective wagétermine the necessary Pls and
dashboards. Living Labs can be cost-effective ag #tvoid making costly changes at
a later innovation stage [12, 13]. They also gewefztter ideas and allow the
detection and elimination of the “probably unsusfel$ ideas faster [13]. However,
one of the main weaknesses of Living Labs is thay trequire a lot of time and
budget. The second reason for selecting a Living &pproach is that Living Labs



allow for the combination of quantitative and qgtatlve research methods for data
collection. As a Living Lab, the Aristoteles projesreates a unique opportunity for
researchers to investigate how dashboards canvedoged and evaluated in a multi-
agency and inter-regional setting. Figure 1 oudlittee main phases of the Living Lab.

Phase 3
Dashboard
development
(prototyping)

Phase 1 Phase 4 Phase 5
Exploration & Evaluation Pilots
generation of Phase 2. of (implementation &

relevant Pls Prioritization of dashboards feedback)
(Interviews with PI.S (group (gaming
stakeholders) br_alnstorm_ & simulation)
voting sessions)
August February May June Oktober Summer
2008 2009 2009 2009 2009 2010

Figure 1. Phases of the Aristoteles Living Lab

The first phase included semi structured intervievith stakeholders, allowing us
to generate a long-list of required Pls. The resoltthis phase include a spreadsheet
with over 500 different Pls gathered from the iatews. After completing phase 1,
phase 2 and 3 were implemented in parallel. Hawanfiyst idea on the type and
categories of Pls that needed to be visualizethendashboards, the team developed
the dashboard alternatives. In the meantime, wak done on reducing the initial
long-list of Pls gathered from the interviews. Wieaally pursued a shortlist of Pls
with a specific and concise set of Pls we couldafize in the dashboards. In order to
make sure no crucial performance indicators wefe det in the shortlist, the
stakeholders participated in five brainstorms amding sessions. Each session
included a dozen relief agency managers responiblerisis preparation for their
respective agency. The goal of these sessionsonstintulate the actual users of Pls
to prioritize the main Pls they needed for the pesc of multi-agency disaster
preparation. The next sections discuss the regulté@ishboard prototypes.

3 Dashboard prototypes

Dashboards can be designed and tailored to mamyfisgeurposes depending on the
task to be supported, the context of use and #guéncy of use [7]. Moreover, the
various data and purposes that dashboards caretdarsare worth distinguishing, as
they can demand differences in visual design andtifonality. The factor that relates
most directly to a dashboard's visual design ineslthe role it plays, whether
strategic, tactical, or operational. The designrati@ristics of the dashboard can be
tailored to effectively support the needs of eatthese roles. In line with Morrissey
[15], our process of tailoring dashboard contenbhsisted of three phases: (1)
identifying the main stakeholders; (2) identifyimgals and establishing baseline



capability for each stakeholder; and (3) selecsitmgtegic, tactical, or operational
dashboard content aligned with these goals. Whiltam differences such as these
will affect design, there are also many commoreditihat span all dashboards and
invite a standard set of design practices. Basethemumber of relief agencies and
the three levels (strategic, tactical, and openaficthat needed to be supported, seven

different dashboards were developed. Each dashbdiapay was adaptable from
detailed information (tables, trends) to a moretralss level (traffic lights and

speedometer). Table 1 summarizes three types bbdasds we developed: strategic,
tactical, and operational level dashboards.

Table 1. Overview of the developed dashboards and targetexs u

Dashboard User User roles Dashboard type
1 Fire Second in command, Financial Operational, focused on fire
Department advisor, Human resource advisor | department operations
2 Ambulance Second in command, Financial Operational, focused on
services advisor, Human resource advisor | ambulance services operations
3 Emergency Second in command, Financial Operational, focused on the
control room | advisor, Police department multi-agency performance of the
representative control room
4 Crisis Director of regional crisis Tactical, focused on the multi-
management | management department, Regionalagency performance regarding
agency Hazard/risk advisor, Human crisis management
resource advisor
5 Financial Director of financial department, | Tactical, focused on mid- term
board Financial advisor, Human resource financial performance of the
advisor multi-agency safety region
6 Board of Commanders of the respective relleTactical, focused on mid- term
Commanders | agencies (five in total) overall performance of the multi
agency safety region
7 Board of Mayors of the respective Strategic, focused on long- term
Mayors municipalities (five in total) overall performance of the multi
agency safety region

Table 1 shows that we developed three dashboardedmperational level of the
multi-agency safety organization. Each type of dasind serves a different level and
user group with different information needs. Fag thaily crisis preparation process,

the team decided that the absolute values andnibicssper PI, based on averages and
norms were more important than trends. The daskbdar the operational level are
complementary to each other since they displagufit sets of Pls. The focus of the
operational dashboards is daily use in the crigparation process. These dashboards
are agency specific in scope and therefore taildoedhe core processes of the
individual relief agencies. The three dashboard®ldped for the tactical level of the
multi-agency safety organization measure short-térmanthly) trends and progress
toward strategic initiatives or specific projectthe audience for these dashboards
consists of the directors or commanding officershef relief agencies. Similar to the
operational level dashboards, the tactical levehtaards display detailed Pls that
relief agency managers need for performing theilydasks. The tactical dashboards
take advantage of awareness of context and theissigation of relief agency
managers to present significantly more detail witrgacrificing comprehension. The



emphasis is on highlighting opportunities or idBtig risks regarding crisis
preparation.
The third type of dashboard was developed for ttegegjic level stakeholders in

the safety region. The following screenshot illatds this dashboard.
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Figure 2. Screenshot of a dashboard (strategic level)

The strategic level dashboard developed displagseggted and periodical Pls. The
reasoning behind this is that it would be unusoald top-level manager to use an
operational dashboard. The audience for the sitatégshboard consists of the
Mayors of municipalities included in the regionalltiragency safety organization.
For this audience, graphics summarizing long-telends are more appropriate than
measure showing the day-to-day processes in nedr tilme with the aim of
intervening quickly to resolve issues or take atlvge of opportunities. The strategic
level dashboard was highly summarized, graphical, lass frequently updated since
the Pls values represented contained informatiameggted over longer periods of
time (i.e., yearly values). On this level of crigseparation, the project team
considered the overall performance of the multiregesafety organization and the
trends to be more important than the daily/absolatae of the Pls. Due to the longer
time intervals compared to tactical and operatiaedhboards, the strategic level
dashboard was based on various equations and doacthat combine the values
individual Pls. The strategic dashboards develaged included national, external,
trend, and growth measures relevant for the saégfipn as a whole



4 Dashboard evaluation

4.1 Gaming simulation

The fourth phase of the Living Lab included a twaydyaming simulation with
forty relief agency managers. Gaming simulatioraiis approach often applied for
awareness creation and learning in strategic manageand policy formulation [16].
However, as demonstrated by Meijer et al. [17] gemsimulation is also very
instrumental when it comes to the evaluation ofifaots in semi-realistic
environments. The gaming simulation served thregpgmes. The first and most
important purpose was to evaluate the preliminaaghtioards in a semi-realistic
setting. The second purpose was to extract aspédtse dashboards that required
further improvement. Finally, the gaming simulatimas also a way to demonstrate
the results of the Living Lab to the future users.( relief agency managers) and
politicians. The following table outlines the gamisimulation activities.

Table 2. Overview gaming simulation activities

Period Main activities

Morning -Introduction to the game (purpose, desity)
-Explanation of the dashboards (types, Pls, butc)s
-Round 1: prepare a crisis plan for 2010

-Plenary evaluation of round 1 (focus group)
Afternoon -Round 2: prepare a crisis plan for 2011

-Plenary evaluation of round 2 (focus group): wiaeds to be
changed to the dashboards for more efficient arectafe crisis

— preparation?
g Evening -Implementation of the changes suggestethéyparticipants in the
e dashboards (only by the architects)
Morning -Round 3: prepare a crisis plan for 2013
N -Plenary evaluation of round 3 (focus group)
> n n
8 Afternoon -Plenary evaluation of the entire game

-Fill in the questionnaires

The participants were separated in seven teams ol a different dashboard
(see Table 1). Accordingly, the relief agency mamagvere required to engage in
several crisis preparation processes, involvingrimbtion acquisition, collaboration,
planning, and decision-making in a multi-agencytisgt The main task of the
participants in the gaming session was to developsés preparation plan, either for
their agency or for the safety region. In ordedéwelop such a plan, each participant
needed Pls (provided in the dashboards) and comtéimation (simulated by the
facilitators). Depending on the agency of the pgyéint (fire department, ambulance
services etc) and the level of crisis preparatigpefational, tactical and strategic)
each participant interacted with a different dasttdoThe context and drivers for the
crisis preparation plans were simulated based prea@efined script, instructions, and
paper messages. The session simulated severaltipbterisis events that have
occurred or may still occur in a hypothetical safedgion, each requiring multi-
agency crisis preparation. During the gaming situta the qualitative and
guantitative data gathering instruments resultedhta that is discussed next.



4.2 Qualitative dashboard evaluation: findings of the focus group sessions

Focus groups reflected on the experience with thghloards during the gaming
simulation. The data generated was of a qualitatiaire. A list of observations
recorded by the facilitators stimulated the pap#cits to share their opinions about
the dashboard they used for crisis preparation. firee focus group session (after
round 1) was dominated by discussions surroundire graphical user interface
(GUI) of the dashboards. While the majority of papants were positive on the GUI
design, some participants pointed to the probleminéérmation overload and
complexity due to the “many performance indicatmmsa single screen.” The second
focus group session (after game round 2) was facosethe structure of the Pls in
the dashboards. More specifically, the participaetiected on the alignment of the
Pls to the actual process of crisis preparationseémeral cases, the participants
suggested that the sequence of the Pls needed ¢bamged in accordance to the
actual process of crisis preparation for their eesipe agency. Moreover, some
participants mentioned that the dashboard devedogiel not accurately understand
the individual sub processes of crisis preparatiince the alignment of Pls to the
sub-processes was important, the facilitators sleet@ more accurate framework of
the sub processes together with the participardase® on the resulting framework,
several elements of the dashboards were restrdchefore the start of round 3 on
day 2 of the gaming simulation. The final focusigrasession took place after round
3. During this focus group, the strengths, weake®s®pportunities, and threats
(SWOT) of using the developed dashboards were séstliusing a SWOT analysis.
While the majority of participants acknowledged thue of dashboards for multi-
agency disaster preparation, there were some miestings regarding the
standardization and enforcement of these dashbeardss all the safety regions in
the Netherlands. The issue here was that nhoneedfdfety regions in the Netherlands
were the same or comparable in terms of capacityhémdling crises. Moreover,
every safety region faces different risks and piénrisis. Hence, the thresholds for
the PIs needed to include a correction for sevehmatacteristics of a safety region,
including the size, risks profile, and capacitytiwdt specific region.

4.3 Quantitative dashboard evaluation: findings from questionnaires

In order to capture some quantitative, user geedrdata from the evaluation of the
proposed dashboards, we employed questionnairesp@pose with the survey was
to collect data on the individual level of satigfan with the dashboards, their ability
to aid in crisis preparation, and the intentiorthed individual participants to use the
dashboards in practice. We administered short (page, single sided) paper
guestionnaires at the end of the gaming simulat{day 2). We employed
guestionnaire items from two theoretical modelst theplain the satisfaction and
success of technology: (1) the Information Syst&uscess (ISS) model by Delone
and Mclean [18] and (2) the Technology Acceptaridedel (TAM) [19]. Both ISS
and TAM contain well agreed upon and frequentlyteigsquestionnaire items for
evaluating information systems. The items listedainle two were measured using a
seven-point Likert scale ranging from 1= strongisagree to 7 = strongly agree. We



analyzed the questionnaire data in order to olaaiitture of the satisfaction with and
the intention to use dashboards. SPSS 17.0 yidtdgdency tables, means (average
values), and standard deviations for respondemsivars on the 7-point scale. The
analysis provided an insight into the numbers sposdents associated with different
values for a variable (criterion), the average &dhr each criterion—which could be
considered an indication of the weight attachedth®y respondents to each of the
different criteria used in performance evaluatiomdathe dispersion of the
respondents’ answers. Table 3 summarizes the quesire items and findings

(n=22).
Table 3. Some questionnaire items and scores (measured aiSifmpint Likert scale)
Nr Construct Item Question Mean | Standard
deviation

1 Collaboration1 The dashboard stimulated me tabolate with | 4,77 1,152
the other domains in the safety region.

2 EaseofUsel It would be easier if the Pls areelad 5,55 1,605
according to the primary processes of my
organization.

3 EaseofUse2 The user interface (screen, buttoas)muitive | 5,48 1,167
and easy to use.

4 TaskSupportl The information provided via thentbasird was| 4,82 1,332
relevant (directly useable for executing my
tasks).

5 TaskSupport2 | Use of the dashboard leads to information 3,43 1,502
overload (too much information)

6 TaskSupport3 The dashboard was stable and akvayiable 4,68 1,249

7 Useabilityl The information provided via the dasard was | 4,86 1,283
easy to understand

8 Useability2 The refresh frequency of the dashboard was | 4,91 1,477
insufficient (yearly instead of monthly).

9 Useability3 For improved usability, the indicatan the 6,41 0,734
dashboard need to be clustered in themes.

10 Preparationl The information provided via thehdeard 4,86 1,246
helped me to prepare for crisis response.

11 Preparation2 The dashboard provided me withalddu 4,45 1,625
information for executing my individual tasks.

12 Preparation3 The dashboard provided me with valuable 5,18 1,140
information for our group tasks.

13 Satisfactionl | am satisfied with the dashboard. 4,86 1,153

14 Satisfaction2 | believe that the adoption ofdashboard 5,64 .848
would lead to improved crisis response.

15 Intention2usel In the future, | would like teeuke dashboard | 5,95 .653
in practice.

16 Intention2use2 | | will use the dashboard in the future, but only|if3,91 1,998
it is used in other safety regions.

17 Usefulnnesl The dashboard fulfilled my informatheeds. 3,82 1,259

18 Usefulness2 My information needs were beyoed th 5,36 1,049
information provided via the dashboard.

19 Usefulness3 The capability to add or removecaitirs 6,18 .795
improves the usefulness of the dashboard.




In total 22 out of the 27 (81%) participants renragnat the end of the second
gaming-simulation day returned a completed questize. From this sample, four
respondents represented the fire department, foairntedical services, three the
emergency control room, three the central finandegartment of the safety region,
three the Crisis Management Planning Centre, tveoShfety Region management
and three the Board of Directors (the Mayors). Thestionnaire contained nine
constructs.

The results of the questionnaire indicate thatr#fief agency managers found that
the dashboard did improve their ability to prepfmea crisis. Items number 5 (task
support), 11 (preparation) and 16 (intention to)uskow the largest standard
deviation in respondent scores. From the scoréiseirable we can conclude that the
operators of the dashboards were not only satisfigd the dashboards, but also
found the dashboards useful when preparing foistsciThe majority of respondents
have also indicated that they intent to use thélzard in the future (if they were to
be implemented). Based on the results of the quresdire (high scores on usefulness,
organizational impact, task-support and intentioruse), we regard the dashboards
developed accepted from a TAM perspective and sséakfrom an ISS perspective.

5 Conclusion and discussion: experiencesfrom the Living Lab

The main deliverable of the Aristoteles Living Liba set of seven dashboards for
multi-agency crisis preparation. Key in the devetent of these dashboards was user
co-creation, a process in which (future) users tef proposed dashboards were
actively involved in a Living Lab. This paper cadbtrtes a description and discussion
of a real-world development trajectory that, dueittoexplorative nature, required
several research stages with professionals. Thkiénfis from both the qualitative and
guantitative evaluation suggest that users wereativeatisfied with the dashboards
and show intention to use these in practice. Maggahe majority of participants felt
the dashboard did help them prepare for the eviiyted a crisis during the gaming
session. Yet, the participants in the gaming sitiataphase of the Living Lab
suggest that the formulation and clustering of pleeformance indicators require
better alignment with the context of use. We coasithis alignment as one of the
major challenges for further research, especi@igesthe process of crisis response is
very difficult to capture and specify in a genesalrkflow.

Even though we collected both qualitative and qtethte data on the value of the
proposed dashboards allowing us to triangulate sofraur findings, the relatively
small number of participants in the evaluation ghlmits us in generalizing our
findings. Having acknowledged this limitation, aving Lab does allow synthesizing
some experiences in the development of dashboardslisaster preparation. The
experiences include the design trade-offs that neede made by dashboard
architects and are outlined in the Table 3. Fookah, these experiences may be used
to formulate more specific propositions and hypeése for future research. For
practitioners, these experiences may be used dslgs for developing dashboards.
One of the main experiences is that the high lefelncertainty regarding the final
set of performance indicators and the correspondarghs demands flexibility in the
dashboard architecture beyond the evaluation stage.



Table 3. Experiences gained from the Living Lab

Experience Trade-off Explanation
Maximize Speed of Involving all stakeholders in the Living Lab might
stakeholder dashboard reduce the speed of this process since each
involvement development stakeholder has its own goals and (technical)
process versus preferences. Yet, it is crucial not to neglect the
level of wishes of stakeholders who might lobby against the
commitment proposed dashboards.
Maintain open and | Hard coded versus In contrast to traditional system design processes,
flexible (fluid) flexible user co-creation requires flexible dashboards, PI
dashboards for usef dashboards sets, and thresholds (underlying performance
co-creation norms) even during the evaluation phase.
Communicate Granularity: For user co-creation, dashboard architects need|to
problems in Pl detailed or communicate problems regarding the Pl
formulation abstract Pls? formulation and evaluation process.
Generate “look & | Dry runs or live Organize real life sessions (i.e., using focus gsou
feel” moments in runs? and gaming simulations) to allow users to obtain|a
the Living Lab practical understanding of the implications of PI.
Show intention to | Closed or fixed User co-creation demands that the feedback and
accommodate dashboards? suggestions of stakeholders is implemented as goon
suggestions as possible. This highlights user involvement & th
dashboard development process.
Allow Options for GUI Users should be able to choose the style of visual
customization of personalization by| representation (bar charts, graphs, numeric tables)
dashboard the user: fully or | depending on the task at hand (i.e., work flow
representations non-customizable| management data, payroll, human resources,
interfaces? material management).
Predefine the level | High or low-level | Too little information may lead to insufficient tas
of information load | information support whereas too much information may lead|to
per Pl according to| accuracy? information overload. Consequently, dashboards
roles and tasks should help relief agency managers by providing
only the necessary information, but also attracting
the attention to information easily ignored.

Based on the experiences listed in Table 3, we ladacthat the development of
dashboards is a difficult endeavor as it requiresrsstant balancing act on trade-offs.
The Living Lab involves several stakeholders thatecide about the trade-offs, and
consequently construct the project specific benckmi@r success. Moreover,
previous research has not reported comparable dashldevelopment efforts that we
could draw upon. We found that the Living Lab apmio was useful for the
development and evaluation of dashboard involvirgnynstakeholders. User co-
creation, one of the main characteristics of Liviradps, was particularly important in
the dashboard design and evaluation process. Us&reation was particularly
instrumental for dealing with uncertainty regardimtashboard elements, Pls,
thresholds and so on. Users in the Living Lab agipted the interaction between the
various stakeholders, the use of prototypes, amd Itlok and feel experiences
generated during the gaming simulation. As suchree®mmend the use of Living
Labs in e-government when dealing with these tygfesomplex problems involving
many actors and uncertain (future) user needs.
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