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ABSTRACT

A wide range of disaster apps are currently available on various app stores, however few existing disaster apps
address the issue of CBRNe (chemical, biological, radiological, nuclear and explosive) threats. The unique ways
in which citizens prepare for and respond to CBRNe incidents merit that such an app exist. But citizens are not a
homogenous group, and therefore the concept of universal design will be implemented when filling this gap. The
PROACTIVE project will address this by co-creating together with citizens, including vulnerable groups, an
inclusive and accessible disaster app able to be used during CBRNe incidents. This article lays out the
methodology PROACTIVE is currently employing in order to create and validate the disaster app for the public
and states some core requirements already co-developed.
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INTRODUCTION

A plethora of smartphone applications for disaster preparedness and response are currently available on various
app stores. For example, a 2014 search on an app store found 683 results (Bachmann et al., 2015) and a 2017
literature review on the topic found 57 unique apps being discussed (Tan et al., 2017). Despite the high number
of disaster apps, this Information Communications Technology (ICT) has yet to be extensively developed for
CBRNe (Chemical, Biological, Radiological, Nuclear and explosive) incidents. In fact, a search on the google
play app store in February 2021 for the key word “CBRN” returned only 14 relevant results, one of which was a
general disaster app and not CBRNe specific. These apps are mainly destined towards first responders and
practitioners and tend to be reference apps or apps which are part of a larger training system. For example, the EU
CBRNE Glossary app describes itself as “an information tool for practitioners in CBRNE management and
response,” the CAMEO Chemicals app “is a database of hazardous chemical datasheets that emergency
responders and planners can use to get response recommendations and predict hazards (such as explosions or toxic
fumes),” and the CBRN app is “the app that completes the CBRN training from Bagira Systems” (Google Play,
2021). The PROACTIVE project proposes to develop a CBRNe disaster preparedness and response app for both
practitioners and citizens. Indeed, the 4 March 2018 CBRNe incident in Salisbury, UK of nerve-agent poisoning
and contamination in various public spaces concretely demonstrated that such CBRNe apps should not only be
for practitioners but also for the general public.
Some of the principles for designing disaster apps would seem to imply that adding a new app to the myriad of
available disaster apps is not necessarily the best way forward, since one must “opt-in”, or download, the app.
However, more generic disaster apps will most likely not meet the needs and expectations of citizens during a
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CBRNe incident. This is because these events have a high impact on society, are hard to detect or may even be
invisible, have unknown consequences of exposure and often result in delayed effects from contamination. Indeed,
for these reasons, CBRNe risks are considered ‘dread’ risks. ‘Dread’ risks are defined by lack of perceived control,
catastrophic potential, and fatal consequences (Slovic, 2002 & Slovic et al., 2004). Further, during such incidents,
citizens react and interact with practitioners in ways that are unique and particularly challenging. This is especially
true since the majority of the public are almost totally unaware of the practicalities involved in these kinds of
incidents, including the processes or procedures that practitioners use to deal with them in a contaminated area
(hot-zone). In these instances, citizens depend more than ever on the type of communication, tactics, techniques
and technology employed by practitioners. For instance, seeing practitioners arrive in hazmat suits while waiting
to begin decontamination, a process which often involves disrobing, is potentially further fear inducing. During
crisis, providing timely, relevant information, including how to act, via an app has been found to reduce anxiety
(Bossu et al., 2018).
Further, the ways in which practitioners manage a CBRNe incident also affect the ways in which citizens behave,
in terms of their cooperation and compliance. To enhance appropriate behaviours from citizens during such
incidents, effective communication strategies should be prioritized over control strategies, thus increasing citizen
compliance with recommended actions (Carter et al., 2014). Lastly, a well-prepared, informed and cooperative
public helps to increase the effectiveness of practitioners’ response to CBRNe incidents (Krieger et al., n.d.). We
believe a CBRNe disaster app helps fill in these gaps.
That said, it is important to keep in mind that the public is not a homogenous mass and individual differences may
affect how citizens react and interact with practitioners during CBRNe incidents. As such, the PROACTIVE
project defines ‘citizens’ as members of the public including citizens with needs that differ to the average
population such as persons with disabilities, the ill (e.g. with chronic or acute health conditions), elderly, or
members of an ethnic minority or of a vulnerable group. Vulnerable groups may include children, pregnant
women, persons with disabilities, chronic medical disorders or addiction, older persons with functional limitations
and health restrictions, institutionalized individuals as well as their companions and the people that care for them.
Vulnerable citizens also include persons with limited proficiency of the respective national languages or with
restrictions regarding use of transportation. In this context, accessibility is a key component of social sustainability
and inclusiveness, contributing to usability and durability – as stated in the European Accessibility Act (European
Commission, 2019). Therefore, the principles of universal design, inclusivity, accessibility and co-creation are at
the core of the PROACTIVE project, which aims to provide a tool that is usable by all citizens, including
vulnerable groups, and which allows for more efficient communication between citizens and practitioners.
The concept of universal design takes into account the fact that the general public is a diverse group of people,
including vulnerable groups, and is based on seven principles as elaborated by Connell et al. (1997): equitable
use, flexibility in use, simple and intuitive use, perceptible information, tolerance for error, low physical effort
and size and space for approach and use. When it comes to internet-based content such as web platforms and smart
phone apps, the Web Content Accessibility Guidelines (WCAG) are a common metric by which to measure the
accessibility and inclusivity of ICT tools. Recent research using WCAG to evaluate five different disaster
information sharing web-based tools found that none of the tools meet the WCAG criteria and recommends that
Universal Design principles be included from the beginning of ICT tool development (Radianti et al., 2017).
In order to ensure that the PROACTIVE CBRNe app will meet the criteria associated with universal design and
WCAG, an iterative, co-creation process is being undertaken directly with the desired end-users: all citizens.
Indeed, it has been proven important to involve users in the development of disaster apps for their successful
uptake and use (Kouadio, 2016 & Pylos et al., 2016). This article will describe this co-creation process, the steps
which have already been taken, and provide a first look at the PROACTIVE CBRNe app, which is still under
development.
THE PROACTIVE PROJECT

In line with the EU Action Plan to enhance preparedness against chemical, biological, radiological and nuclear
security risks (European Commission, 2017) and the overall Security Union approach to fight crime and terrorism,
PROACTIVE aims to enhance societal CBRNe preparedness by increasing practitioner effectiveness in managing
large, diverse groups of people in a CBRNe environment. It will do so by providing actionable recommendations
for improving the effectiveness of practitioner and citizen interaction during a CBRNe incident. It will also create
and validate with practitioners and the public toolkits that will include a disaster app for all citizens, including
vulnerable groups. The toolkit also includes an app/Web Platform dedicated to practitioners, which is not included
in this paper.
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The Civil Society Advisory Board

The co-creation process of the PROACTIVE CBRNe app is based on the active involvement of the project’s Civil
Society Advisory Board (CSAB). The CSAB is made up of a diverse panel of representatives of vulnerable groups
and regular citizens, thus representing human diversity (e.g. Local Authorities, Resilience Teams, representatives
of mental health organisations, associations of the elderly, children, persons with disabilities, experts). At the time
of this writing (February 2021), the PROACTIVE CSAB has 38 members, from individual experts (on subjects
e.g. vulnerability or disability rights) to civil society organisations, and covers a wide range of different groups:
experts (19%), blind and partially sighted (15%), deaf and hard of hearing (11%), children (11%), mental
disabilities (11%), older persons (7%), physical disability (7%), ethnic minorities (7%), autistic (4%), women
(4%) and refugees (4%), as seen in Figure 1. CSAB members currently cover the globe, coming from Belgium,
Czech Republic, Finland, Germany, Hungary, Italy, Japan, Lebanon, Montenegro, Poland, Portugal, Romania,
Spain, Sweden, UK, and USA (Figure 2).

Figure 1. Pie chart of the percentage represented by different vulnerable groups in the CSAB

Figure 2. Map of EU countries represented in the CSAB
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The recruitment process for CSAB members will be ongoing for the lifetime of the project. In this regard, a flyer
has been made. The CSAB has already begun and will continue to provide feedback on the project outputs,
including app development. This will be achieved through two, iterative workstreams: (1) defining user
requirements (e.g. functions, design and expected content) and giving feedback on the preliminary versions of the
app during several workshops, and (2) testing the app during three live field exercises. This iterative approach
will ensure that the PROACTIVE disaster app is created and continuously updated using a user co-creation
process, increasing the likelihood of opting-in and ensuring vulnerable citizens’ needs and expectations are met.
Mobile App Workshops

A series of workshops will be held with the various groups of the CSAB. Throughout the various workshops, the
input collected will be documented and validated using the MoSCoW (Must have, Should have, Could have, and
Won't have) methodology (Clegg et al, 1994). This will ensure a core set of key functionalities are developed.
These functionalities will be translated to system requirements and built into the overall system architecture
ensuring a modular, flexible, scalable, robust and secure system is built. The first CSAB workshop took place on
1st October 2020. From this workshop, a series of core requirements were elaborated. The PROACTIVE CBRNe
app:
•

Must have:
o

A privacy policy, data protection and access to personal data consent form and disclaimer,
which users are required to read and verify (tick box) electronically before they can access the
system.

o

Two access levels; Registered Users enables citizens to report emergencies and view
information and Non-registered users enables citizens to view information but not report.

o

The only personal information to register be a valid email address.

o

For registered users, the ability to report an incident at a specific location using a map.

o

Enable the registered user to select their preferred location when they log in.

o

Make it clear in the case of a crisis, the emergency number 112 should be used.

o

The ability to download data (pdf, videos, images, audio files).

o

Cache data for when the internet is not available and an automatic upload when it becomes
available again.

o

Various settings for accessibility; Font Size & Type, Colour of Screen to support colour
blindness, no flashing images to reduce issues with epilepsy, audio options/ voice control for
the visually impaired/ or those with dyslexia, and sign language videos for those with limited
hearing, etc.
▪

o

Useful advice about the app itself via an FAQ page.
▪

o

•

Included in this page will be a section prompting the information to be provided during
an incident (route to incident, medical symptoms, etc.).

The option to subscribe to emails and text notifications.
▪

o

The sign language used will reflect the languages used in the exercise countries
(Italian, German, Belgian/Flemish).

This will be a generic message sent to all users, not targeted to the needs and
requirements of the individual as this would require substantial personal data to be
collected.

A secure REST (REpresentational State Transfer) API (Application Programming Interface)
that allows for external systems to integrate, allowing for interoperability.

Should have:
o

Novelty, e.g. cartoon characters, pictograms, symbols etc. where appropriate to reduce the issue
of language barriers.

o

Signposts for users to other relevant sites/ contacts for useful information, for example
accommodation, help lines, charities, etc.
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•

o

Useful advice about particular situations in the area of the app user via an FAQ page.

o

References to existing apps (providing links where possible).

o

The ability to trace family members who may have been involved and a means to provide
reassurance that family members and friends are accounted for and safe.

Could have:
o

•

Universal Design & the PROACTIVE Project CBRNe App

A system wide avatar.

Won’t have:
o

Direct integration with other apps (to prevent privacy and security issues).

The next workshop will be held with the expert members of the CSAB on February 26th, 2021. This workshop
will focus on “discussion concerning digital accessibility and different types of vulnerabilities” and will also have
an interactive feedback session on the architecture design for the app. Subsequent workshops will be held with
each category of the CSAB.
Field exercises

The PROACTIVE project intends to carry out three field exercises to test project outcomes in a real-life setting.
The field exercises take place over the course of the project, with at least 4 months between exercises, allowing for
an iterative process. Citizens will be active participants in each exercise (as opposed to role players), of which 1015% will be from vulnerable groups. During these field exercises, the PROACTIVE CBRNe app will be used by
end-users during a simulated CBRNe incident. These citizens will be both members of the CSAB as well as local
volunteers. The exercises will help test the app in a realistic environment. The ‘hot debriefing’ method will be used
to get inputs from the participants immediately following the exercise. Hot debriefing will take the form of a focus
group and insights from vulnerable citizens on the accessibility of the app will be discussed. The usefulness and
clarity of the information available on the app will also be a key point during the focus groups. The findings will
then be used to improve the universal design of the app.
For the PROACTIVE CBRNe app to be usable during the field exercises, the system will require limited
functionality. This will enable users to provide more in-depth feedback on usability and content, based on a realistic
scenario. The exercise debriefing will also help the project validate the intermediate versions of the app. Table 1
describes the various functionalities and how the app will meet them.
Table 1. Functionality requirements for the field exercises

Functionality

PROACTIVE CBRNe app

Pre-Incident
Information

PROACTIVE pre-incident materials will be available in
the system for users to reference

Post
Incident
Information

Information post incident to be provided to stakeholders,
specific to the scenario exercise as a lessons learnt.

Links
to
Available
National apps

Countries where the field exercises are taking place that
have existing apps for crises events will have the link
signposted in the portal

Notification
Alerts

Live notifications to be provided by Law Enforcement
Agencies (LEAs) at all stages of the exercise

Existing
Feeds

News feeds from the relevant countries/ areas will be
linked to the app, creating a central hub for information

News

PROACTIVE Project Plan

Due to the ongoing global pandemic, the project planning has already been modified several times. Going forward,
the current planning is as follows:
•

Expert members of the CSAB workshop on February 26 th, 2021;

•

Data breach tabletop exercises workshop on March 4th, 2021;

•

Vulnerable group members of the CSAB workshops on May 12th & May 26th, 2021;

•

General project workshop in September 2021;
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•

First field exercise in April 2022;

•

Second field exercise in October 2022;

•

Third field exercise in May 2023; and

•

Further feedback from the CSAB on an ad hoc basis throughout the project.

PROACTIVE CBRNE DISASTER APP PREVIEW

While still under development, a first look at the app is shown in this section. The app loads to a landing page for
users containing up to date notifications, including a news feed (Figure 3). This will act as the central hub, enabling
users to navigate to the other areas. This page will also act as a main notification page, providing users with live
updates either directly through the PROACTIVE CBRNe app or through links to national systems and news
channels.
The graphic user interface (GUI) is an Angular 9 Reactive web application that provides users with an accessible
user interface to carry out the main functional interactions required of the app. The GUI is designed to cater for a
diverse range of users and devices, supporting: Landscape and Portrait aspect ratios; Screen sizes from 10cm to
50+cm; iOS phones and tablets; Android phones and tables; Laptop & Desktop browsers; Chrome, Firefox, Edge,
Opera and more; Screen readers & accessibility tools; Progressive Web app to provide offline functionality and
asynchronous file uploads. The compatibility of the app for screen readers and other accessibility tools will be
tested by the engineers using software such as the free “content structure” tool1 to display the semantic structure
or the free “web developer toolbar”2 which displays the alternative texts for graphics. These features will also be
tested live by vulnerable citizens taking part in the field exercises.

Figure 3. CBRNe app landing page

There will also be a disaster information sharing section. This will include a live updated map of current incidents
along with a summary of incident status (Figure 4). Registered users will have the capability to report on an incident
in their area whereas unregistered users will simply be able to access the information (as per the requirements
listed in the above section). Information shown will have been either validated (for reported information) or

1
2

www.accessibility-developer-guide.com/setup/browsers/bookmarklets/contentsstructured/
https://chrispederick.com/work/web-developer/
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provided by LEAs.
Lastly, it is expected to have a Technology Readiness Level (TRL) of 8 at the end of the project. The final input
from the CSAB will be to review the proper exploitation of the app, ensuring end users buy into the concept and
understand its added value.

Figure 4. CBRNe app Incident Map
CONCLUSION

Digitalisation in security and emergency management, while bringing many opportunities, also comes with
challenges and can limit the accessibility of the most vulnerable of citizens. Society requires more emphasis on
accessibility, through the provision of safe, secure, reliable and adaptable technological solutions for all users.
Within its Work in Progress (WiP) paper limits, this article showed how the PROACTIVE project will, based on
the concept of universal design, use a user co-creation and iterative process in order to develop a new, inclusive
CBRNe disaster app usable by all citizens, including vulnerable groups.
So far, creating and expanding the CSAB as well as engaging with its members turned out to be a very challenging
process. Inputs from citizens are being collected through a multi-methodological approach, including workshops
and field exercise participation, debriefing and evaluation. To ensure the disaster app meets the expectations of
citizens, the MoSCoW methodology is being applied. Until now, the preliminary results of the co-creation process
are satisfactory, with a first prototype app running.
When the project is completed, the PROACTIVE CBRNe app is expected to fill the gap in a lack of citizen
oriented CBRNe disaster apps available on the market today. It will also provide the opportunity to minimise the
wider “accessibility gap” in emergency management.
ACKNOWLEDGMENTS

The PROACTIVE project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement no. 832981.

WiP Paper – Usability and Universal Design of ICT for Emergency Management
Proceedings of the 18th ISCRAM Conference – Blacksburg, VA, USA May 2021
Anouck Adrot, Rob Grace, Kathleen Moore and Christopher Zobel, eds.

965

Petersen et al.

Universal Design & the PROACTIVE Project CBRNe App

REFERENCES

Bachmann, D. J. Jamison, N. K., Martin, A., Delgado, J. & Kman, N. E. (2015). Emergency preparedness and
disaster response: there’s an app for that. Prehospital and Disaster Medicine, vol 30(5), 2015, pp. 486–490.
doi.org/10.1017/S1049023X15005099
Bossu, R., Roussel, F., Fallou, L., Landès, M., Steed, R., Mazet-Roux, G., Dupont, A., Frobert, L., & Petersen, L.
(2018). LastQuake: From rapid information to global seismic risk reduction. International Journal of Disaster
Risk Reduction 28, 32-42. doi: 10.1016/j.ijdrr.2018.02.024.
Carter, H., Drury, J., Rubin, G.J., Williams, R. & Amlôt, R. (2014). Effective responder communication improves
efficiency and psychological outcomes in a mass decontamination field experiment: impecations for public
behaviour in the even to fa chemical incident. PLOS ONE, vol 9(3), 2014, e89846.
doi.org/10.1371/journal.pone.0089846
Clegg, D. & Barker, R. (1994). Case Method Fast-Track: A RAD Approach. Addison-Wesley, 1994. ISBN 978-0201-62432-8.
Connell, B. R., Jones, M., Mace, R., Mueller, J., Mullick, A., Ostroff, E.,Sanford, J., Steinfeld, E., Story,M., &
Vanderheiden, G. (1997). The Principals of Universal Design. NC State University, The Center for Universal
Design.
European Commission. (2017). Action Plan to enhance preparedness against chemical, biological, radiological
and nuclear security risks. Brussels, 18.10.2017, COM(2017) 610 final.
European Commission (2019). Directive (EU) 2019/882 of the European Parliament and of the Council of 17
April 2019 on the accessibility requirements for products and services (Text with EEA relevance), OJ L 151,
7.6.2019.
Google
Play
Store.
Accessed
https://play.google.com/store/search?q=CBRN&c=apps&hl=fr&gl=US

11/02/2021.

Kouadio, J. (2016). Les technologies smartphone comme outils d’aide à l’alerte face aux crues rapides en France.
Univerité d’Avignon et des Pays du Vaucluse, France, 2016. Retrieved from tel.archives-ouvertes.fr/tel01513549/document
Krieger, K., Jones, E., Rogers, B., Amlôt, R., Olofsson, A., Danielsson, E. &Johansson, C. (n.d). Empirical
evidence and analysis of the human behaviour data collection activities. EU FP7 project PRACTICE
deliverable D8.15 Analytical Report.
Pylvas, K., Kankaanranta, T., Wijngaards, N., Brambilla, P., Corrao, S., Ruggirello, G., Picron, F., Stefanescu,
H., Sorici, V., Volk, M. & Donaldson, D. (2016). NEXES user requirements, needs and gaps. EU H2020
project NEXES deliverable D2.3.
Radianti, J., Gjøsæter, J, & Chen, W. (2017). Universal Design of Information Sharing Tools for Disaster Risk
Reduction. In: Murayama Y., Velev D., Zlateva P. (eds) Information Technology in Disaster Risk Reduction.
ITDRR 2017. IFIP Advances in Information and Communication Technology, vol 516. Springer, Cham.
https://doi.org/10.1007/978-3-030-18293-9_8
Slovic, P. (2002). Terrorism as hazard: a new species of trouble. Risk Analysis, vol 22(3), 2002, pp. 425-426.
Slovic, P., Finucane, M.L., Peters, E., & MacGregor, D.G. (2004). Risk analysis and risk as feelings: some
thoughts about affect, reason, risk, and rationality. Risk Analysis, vol 24 (2), 2004, pp. 311-322
Tan, M.L., Prasanna, R., Stock, K., Hudson-Doyle, E., Leonard, G. & Johnston, D. (2017). Mobile applications
in crisis informatics literature: a systematic review. International Journal of Disaster Risk Reduction, vol 24,
2017, pp. 297-311. doi.org/10.1016/j.ijdrr.2017.06.009

WiP Paper – Usability and Universal Design of ICT for Emergency Management
Proceedings of the 18th ISCRAM Conference – Blacksburg, VA, USA May 2021
Anouck Adrot, Rob Grace, Kathleen Moore and Christopher Zobel, eds.

966

