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Table retrieved from Den Heijer (2011, p.184)
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Delft University of Technology. Image retrieved from mecanoo.nl

Students Building condition Academic staff

239.755 Aging / improving 22.618

Data based on Den Heijer and Tzovlas (2014) 
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The characteristics of  university campuses

The Netherlands
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Data based on Den Heijer and Tzovlas (2014) 

Students Building condition Academic staff

2.041.715 Aging 145.837

The characteristics of  university campuses

United Kingdom
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Data based on nces.ed.gov.

Harvard University. Image retrieved from diarystore.com

Students Building condition Academic staff

19.900.000 (2018) Aging unknown

The characteristics of  university campuses

United States of  America
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Fire incidents at international and national level in the past 19 years

Fire incidents at different universities. (author’s illustration, 2019) 9
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The responsible, relevant and competent person 

in the case of  a fire outbreak at a university
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Facility Manager

✓ Environment, health and Safety

✓ Emergency preparedness

✓ Fire safety system maintenance

✓ Recover supporting services
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‘Smart’ (campus) tools

‘A smart tool is a service or product which collects (real-time) information on

space use to improve the space use on the current campus on the one hand, whilst

supporting decision making on the future space use on the other hand.’ (Valks et al., 2018, p.8)

Images retrieved from Valks et al. (2016) and Valks et al. (2018) 11
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The conceptual model regarding facility manager’s situational awareness

The relation between facility manager, situational awareness, and computer technologies. Image retrieved from Gheisari et al. (2011) 12
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Problems with understanding, filtering and gathering
information lead to lack of situational awareness during
a fire emergency;

Incomplete, overload and incorrect information during
an emergency situation;

In general, Facility managers have difficulties in
managing and filtering a large amount of information.
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Most studies…

▪ Focus on the benefits and technical aspects of  the 
smart emergency app;

▪ Do not focus on the facility manager as a potential 
user of  emergency apps and the corresponding 
information needs. 

Lack of  understanding of  ….

▪ Information needs during a fire incident, through the 
lens of  the facility manager.

▪ Contribution of  current smart emergency apps to the  
facility manager;
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Background 
information The purpose of this study is to add to the existing body of

knowledge and increase the understanding of …

‘ How can current smart emergency applications, in terms of

information provision, contribute to the mitigative barrier in

order for the facility managers to improve their situational

awareness in building fire emergency response operations? ’
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Empirical research methodology
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Research design Sample selection Multi-criteria
analysis
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Research design

Sample selection

P1
September 2018

P2
October 2018

P3
February 2019

P4
April 2019

Author’s illustration (2019) 

Multi-criteria
analysis
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Research design

Sample selection

Author’s illustration (2019) 

Multi-criteria
analysis
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Research design

Sample selection

Author’s illustration (2019) 

Evaluation of different smart emergency apps according to a

variety of information items

Multi-criteria
analysis



Theoretical framework

CREM and FM

BowTie

Information items

Smart emergency apps

20



Smart emergency 
app

Information 
items

Picasse

SmartRescue

iRescue

The role of  the Facility management and General Management 

amid building fire emergency operationsCREM and FM

BowTie
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Image and news article retrieved from AD.nl

CREM and FM

BowTie



The position of  the facility manager in relation to the Bow-Tie model

(e.g. case: fire outbreak at Radboud University Nijmegen in 2017) 

The Bow-Tie model in relation to the facility manager. Image adapted from asqs.net

Facility manager

Smart emergency 
app

Information 
items

Picasse

SmartRescue

iRescue 23

Technical
failure

Fire Property 
damage

CREM and FM

BowTie
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Information used in building fire emergency operation

All required and relevant 
information in each stage

Stages during a 
fire incident

Li et al. (2014)
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iRescue 24

CREM and FM

BowTie



v

v

v

The most important information 

according to the 29 first responders, 13 paramedics and firefighters

Li et al. (2014)
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CREM and FM

BowTie
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app

Information 
items

Picasse

SmartRescue

iRescue
Image retrieved from rizoomes.nl
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CREM and FM

BowTie

May 13, 2008
Fire outbreak at the Faculty of  Architecture (TU Delft)
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Image retrieved from sg.news.yahoo.com
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CREM and FM

BowTie

October 22, 2012
Small fire outbreak at the lecture

hall of  National University of  Singapore
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Smart emergency 
app

Information 
items

Picasse

SmartRescue

iRescue
Author’s illustration (2018)
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CREM and FM

BowTie

November 29, 2018
Emergency evacuation at the faculty of  Industrial Design 

Engineering, Delft University of  Technology
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Main research question

‘ How can current smart emergency applications, in terms of  information 

provision, contribute to the mitigative barrier in order for the facility managers 

to improve their situational awareness in building fire emergency response 

operations? ’
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(author’s illustration, 2019)
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Conclusion: 

Participants from both strategic and operational level
have different job titles but more or less similar
emergency duties as the facility manager
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Information needs according to the participants 
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Information needs according to the participants 



The most important information in general according to the 
participantsParticipant’s role

Information needs

Perception in the 
use of  emergency 

apps

Multi-criteria
analysis

Desired
emergency app

(author’s illustration, 2019)
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Conclusion: 

▪ Many information items examined by Li et al. (2014)
seems to correspond to the information needs of the
participants

▪ The most important information in general according
to the participants:

1. The number of victims in the building

2. Cause of fire incident

3. Location of fire incident

4. Location of first responders

5. Location of emergency service (e.g. firefighters)

Participant’s role

Information needs

Perception in the 
use of  emergency 

apps

Multi-criteria
analysis

Desired
emergency app
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Participant’s role
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apps

Multi-criteria
analysis

Desired
emergency app

(author’s illustration, 2019)
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Conclusion: 

▪ Most participants from the strategic level are
‘unconvinced’ in regard to the contribution of
smart emergency apps during a fire incident

▪ Most participants from the operational level are
‘positive’ and ‘doubtful’ in regard to the
contribution of smart emergency apps during a fire
incident
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Desired
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(author’s illustration, 2019)

Recommended emergency app, in terms of  information provision



Conclusion: 

▪ Much information in ‘before arrival to scene’ are
covered by emergency apps.

▪ A few information in ‘at emergency scene’ and
‘attack and mitigation’ are readily available in
emergency apps

▪ Much essential information according to the
participants are included in the current
emergency apps
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Preferences regarding the use of  emergency apps

(author’s illustration, 2019)
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‘ How can current smart emergency applications, in terms of  

information provision, contribute to the mitigative barrier in 

order for the facility managers to improve their situational 

awareness in building fire emergency response operations? ’
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The role of the facility manager in a fire incident

▪ Environment, health and safety;

▪ emergency preparedness;

▪ fire safety system maintenance;

▪ recover supporting services.

Facility manager in relation to the BowTie

Facility manager at the mitigative barrier during a fire incident

Information items

Relevant information needed during a fire incident according

to Li et al. (2014) which is divided in three different phases.

Smart tools



‘Before arrival to scene’:

Much information are readily accessible in the current

emergency apps when needed;

‘At emergency scene’ and ‘attack and mitigation’:

Small number of information items are available in the

current emergency apps;

Most important information suggested by the participants

are obtainable in the current smart emergency apps.

‘Cause of fire incident’ and ‘position of emergency service’ is

not covered by the current emergency apps
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Participants from operational level agree that the use of

smart emergency apps will improve the situational awareness

due to receiving facts and relevant information;

Most participants from the strategic level are not convinced

yet in using smart emergency apps because they rely more on

manpower than on the current technologies.

• Include the most important information and

functionalities;

• Enable direct communication and real-time walking

direction;

• Improve and maintain the reliability of the app and

network, communication coverage and battery lifetime.
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Concluding 
remarks

Main research 
question

Further 

research

Extension participants population

Invite participants from international universities

Invite participants with experience in the use of

emergency apps

Extend smart emergency apps criteria
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