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Abstract

The International Association of Fire Safety Sce(AFSS) is comprised of members from
some 40 countries. This paper presents the Asswtmtthinking, developed by the
Management Committee, concerning pressing reseaedds for the coming 10 years
presented as tHAFSS Agenda 2030 for a Fire Safe Wofldhe research needs are couched
in terms of two broad Societal Grand Challenges: ¢lmate change, resiliency and
sustainability and (2) population growth, urbanimatand globalization. The two Societal
Grand Challenges include significant fire safetynponents, that lead both individually and
collectively to the need for a number of fire sgfahd engineering research activities and
actions. The IAFSS has identified a list of arehsesearch and actions in response to these
challenges. The list is not exhaustive, and actigitBin actions could be defined, but this

paper does not attempt to cover all future needs.

Introduction

The world is facing enormous challenges in termsaa@fess to resources, increasing and
diverifying population, and climate change impadts;luding extreme weather events.

Concurrently, technology is rapidly advancing,astiare growing larger and denser, and the
population is aging. These challenges are recednig countries around the world, across
all levels of income, with varying capacity to aels them. One important area that is
currently often missing in discussions of socigfand challenges, is the impactfok on

health, safety, climate, community resilience, greleconomy.

This is problematic, since the global impact ofefils considerable. The World Health
Organisation (WHO) estimates global burn death$8&000 annually, the vast majority of
these in low and middle-income countries, with fefue safety regulations or provisions [1].
The situation in developed countries is troublirgveell. Within Europe, more than 3,500
people are killed annually in fires based on a-frear average [2The number of injuries is
approximately 20 times the number of fatalitiegsuteng in at least 70 000 injuries per year
in the EU alone. The losses in the USA are sinmilabsolute terms [3].



In most developed countries the cost of fire ismatied to at least 1% of the Gross Domestic
Product (GDP). Indeed, the total annual cost & iiir the USA has been estimated at USD
328.5 billion (2014), which was 1.9% of the U.S. B[]. Global loss due to wildand fire is

presently greater than at any time in the past.s§®e has reported that the combined
insurance losses from all wildfires worldwide in1Z0were USD 14 billion, the highest ever
in a single year [5]. According to Allianz, fireswéh explosions in the built environment

accounted for 59% of 1,807 business interruptiamts globally, according to data analysed

over a five-year period, with losses in 2015 inliikons of US dollars [6].

The International Association of Fire Safety SceerftAFSS) views the current and future
outlook on the growing fire problem as an issud tirgently needs to be addressed. For
more than 30 years, the IAFSS has played a signifioole in advancing fire safety science
and engineering worldwide. As an association oérgtsts, engineers and others focused on
advancing fire safety through research, IAFSS glabal leader in advancing fire safety
through science by facilitating fire research amication, and by fostering dialogue and
exchange between fire safety scientists, engingergernments and the public. The IAFSS
currently includes members from some 40 countaes, seeks to expand collaboration and

fire research in and between even more countriéfseifuture.

In a recent open letter to the European Commisstowas noted that “Without a better

understanding of fire safety technologies needegrétect our citizens we cannot provide a
safer life to our citizens and to those who liveoaign us or just visit Europe.” [7] Indeed, if

fire safety is to keep pace with the changing nedasodern society we face growing gaps in
fire research. In response to the need for fireaeh globally, the IAFSS has produced this
Agenda to highlight fire research needs that addbeead Societal Grand Challenges. This
document should be taken as a snapshot in timéeeting the needs as viewed in 2019 —

and will need to be updated as conditions andtsitisevolve going forward.

Societal Grand Challenges that Fire Research Can HeAddress

Societal Grand Challenges are more than isolategareh topics or research priorities, of
which there are as ready an abundance as thereesearchers. Rather, Societal Grand
Challenges should be viewed as a set of diffibult important challenges that have the
potential to impact on society as a whole and captioe interest of multidisciplinary teams

globally [8]. The list of Grand Challenges can bad® long, and definitions are dependent on
the perspective of the authors, and this papeoidifierent. However, IAFSS believes that

the biggest impact can be made by undertakingréeearch that addresses these broadly



identified and agreed Societal Grand Challengessuh, this paper presents two broadly
defined Grand Challenges for which research in $agety science and engineering can

significantly help in addressing recognized sotieteds.

The Societal Grand Challenges identified as beihgre fire safety science and engineering
research can most significantly contribute in tearmterm are (1) climate change, resiliency
and sustainability, and (2) population growth, wmikation and globalization. In addition, the
ability to harness new technology, e.g. Artificiatelligence and Big Data, and activities
relating to Higher Education have been identifiscaacross-cutting Grand Challenge that are
essential to solve many of the activities assodiatgh the two challenges listed above. The

rationale behind each challenge is given in motaildeelow.

Climate change, resiliency and sustainability
We live on a planet with finite resources and leditresilience, i.e., a limited capacity to
recover to change. The concept of planetary bougslars developed by Rockstréen al.
2009 [9] and extended 2015 [10], defines a sehiinisic processes that regulate the stability
of the globe as a system. Two core boundaries haga identified, of which climate change
is one, with the potential to single-handedly drikke earth’s systems into a new state should
they be significantly compromised. The key messafe¢he %' Assessment Report from the
Intergovernmental Panel on Climate Change (IPCQC) §te that:

* human influence on the climate system is clear;

» the more we disrupt our climate, the more we riskese, pervasive and irreversible

impacts; and
* we have the means to limit climate change and laiifdore prosperous, sustainable

future.

Even if it is possible to achieve the goal of norenthan 2C mean temperature increase
relative to 1850-1900 levels (something which iscmuebated), the additional risk of
extreme weather events is seen to be high. As sudetal resilience to extreme weather
events is crucial. In 2017 and again in 2018, iaseel global temperatures have facilitated
drier conditions, resulting in widespread and digantly destructive wildland fires.
Increasing the resiliency of society and the bemironment to wildland fires as well as fires
resulting as a trickle down effect from other cltmavents is crucial.

In 2016, the United Nations adopted their Sustden8levelopment Goals (SDGs) as part of
The 2030 Agenda for Sustainable Development (A/R¥$). The UN Agenda 2030 is a plan



of action which seeks to strengthen collaborattmough a common understanding of what
needs to be done. The rapid adoption of this frapnkews almost certainly due to the almost
universal recognition of the need for common viens definitions of sustainability. Within

the built environment, steps towards achieving éased sustainability include reducing
materials, energy and waste, and utilizing moreewable resources. Strategies for these
include increased use of timber, increased thermallation, and increased passive
ventilation. Each of the areas identified by the W foster sustainability can create

potentially competing objectives with respect te fiThese fire safety challenges must be

understood and solutions developed that suppatdisability.

Population Growth, Urbanization and Globalization

In 1950 the global population was approximately [@lbon. The latest estimate according to
the United Nations from 2017 shows the populatian7& billion and rising [12].
Conservative estimates suggest that globally pdipualecould begin to decline some time
between 2050-2100, see Figure 1 showing a prob#abilprojection of population growth
until 2100. Interestingly, this implies that chigalr born today may live to see the peak in
global population and ensuing decline opening oppdaies for improved sustainable use of

our limited resources.
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Figure 1: Estimated world population growth. Sourtkited Nations, Department of Economic and Sokféirs,
Population Division (2017).
Meanwhile, the demographic distribution globallyshehanged significantly over the past

almost 70 years, see Figure 2, corresponding tgarg society. In the developed world this



distribution has the beginnings of a top-heavye’kdistribution with an increasing number of

citizens past their active working life.

With increasing population comes increased urbéinisaAlready, more people live in urban
areas than in rural areas. It is estimated thatesb% of the world’s population presently
live in urban areas. This should be compared toceqmately 30 % in 1950 and a projected
68 % in 2050 [13]. A large portion of the populatigrowth and urbanization is taking place
in developing countries where regulation of firéesais poor or emergent.

Increasing population, aging populations, and raplthnization all increase risks associated
with fire. Rapid population growth can result iretheed for quickly-constructed buildings,
some of which may not provide adequate fire saf€tys is seen particularly in low- and
middle-income countries, where rapid urbanizatisrhappening concurrently. In some of
these cases, informal settlements and ‘regulateittiibgs and neighborhoods abut. With no
fire protection in informal settlements, this pladsoth communities at risk. This is further
complicated by increased numbers of elderly persehe may be unable to evacuate on their
own in the case of fire and are more susceptibfee¢ancidents. Related to this, the increase
in obesity in the western world increases the nunolbg@eople with reduced mobility in fire

situations. These related issues all warrant fogmit attention.
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Figure 2: Distribution of age of population, matetlue and female in yellow between 1950 and 201 dbkted line
indicates the excess male or female populatioreitat age groups. The x-axis represents milliohgapulation for each
age group. Source: United Nations, Department affieenic and Social Affars, Population Division (2D17

Globalization is not isolated to economic procedsgsincludes the flow of people, products
and politics. Global trade has lead to a five fiolcrease in per capita Gross Domestic Product
(GDP) since 1980 [14]. In 1990, more than onedtlof the worlds population lived in



extreme poverty, over 50% of these were in Easa Asid the Pacific. By 2013 just 10% of
the worlds population lived in extreme poverty witle greatest improvements happening in
East Asia and the Pacific [15]. While economic depment is taking place at a higher rate in
the underdeveloped world than the developed wdinkel wealth gap continues to rise. Based
on 2015 statistics of world wealth from Credit SeisOxfam stated that the richest 1% of the
world now hold as much as the wealth of the reshefworld combined [16]. This wealth gap
is the basis for international instability and ilersoil for the development of inequality. Data
shows that lower income populations are at a higis&rfor fire incidents so an increase in
wealth gap will also increase the safety gap. Combi these challenges with the rapid
urbanization, substandard building construction eeldted issues noted above, the need for
fire safety research is clear.

In addition, globalization leads to increased iné&ional dependencies, which increase
vulnerability to, for example, cyber attack. Suechnerability can be used as a means to cause
fires and explosion, through cyber attack on a@iltisafety systems. This was seen in the
attack on safety systems at a Saudi Arabian refiner 2017. Protection of critical

infrastructure from fire and explosion becomesta more important under these conditions.

Fire Safety Science and Engineering Fields of Reseh and Actions

The Societal Grand Challenges outlined in the previsection include significant fire safety
components, that lead both individually and collesty to the need for a number of fire
safety and engineering research activities andm@tiThe IAFSS has identified a list of areas
of research and actions in response to these ngakle The list is not exhaustive, and actions
within actions could be defined, but this papersdonet attempt to cover all future needs. The
focus of this paper is to identify those researcbas and actions that the fire safety

community, through the lens of IAFSS, has iderdifees most pressing in the short term.

Wildland Fires and Wildland-Urban Interface

The summer of 2018 was the hottest on record diokBrl]. Abatzoglou and Williams [18]
noted in 2016 that over 50% of increased forest dueity (directly relevant for the risk of
wildland fires) since 1970 across the US, is duelitnate change. Society faces immediate
challenges in light of climate change causing iase&l weather volatility. There is a clear risk
of increasing frequency and size of wildland firespart due to historical efforts to reduce
wildland fire frequency leaving buildup of natufakels together with the encroachment of
buildings into wildland areas [19]. There is algwe:ad to locations not typically seen in

recent history, including the Nordic countriesislimportant to continue efforts to model and



understand wildland fire spread in order to devetopdern preventative and mitigation
methods. Understanding wildland fire spread wtlogprovide valuable input to pre-planning
and hazard and risk assessment. It is importaekpand efforts to devise wildfire resilient
structures. It is critical to have appropriate t@gting and communication to the exposed
public. It is important to better understand thagiderm impacts of fire suppression over
other methods. Large scale wildland fires also gmesinique challenges for first responders
and incident management. A large scale wildlanel ¢&n require the mobilisation of a large
number (100’s to 1000’s) of personell over largeaarfor long periods of time. More research
Is needed to optimize incident management in supgoenhancing resilience in the face of

large events.

Further, in light of increased urbanization broadgrihe extent of urban areas, the impact of
fires in the wildland-urban interface (WUI) is acdl. Understanding the complexity of the
wildland-urban interface and how it impacts on thek of wildfires is critical. Efforts are
needed to further understand how WUI Communitieslcome more resilient, e.g. through
hardening structure, community initiatives, codad atandards. Programs are available, for
example the initiative described by Stein et a!

[20], lessons learned internationally should b Fas-cioent. o Prasicident

shared to ensure heightened awareness globall 2, N
OOL e(\(\o

Societal Resilience %

There are numerous definitions of resilient an

P

\

resiliency, many of which depend highly on the AL
context within which they are used. At the root i:

the concept of being able to quickly return to a

ideal “original”, or at least acceptable, form o -~ Response
operation following some type of impact or Incident Response
event. The concept is applicable to individuals, gig e 3. interplaying phases of incident response.
communities, society, ecologies, economies, Source: modified from Peng et al. (2011).
physical infrastructure and more. In looking at

disaster resilience, the U.S. National Academidméeaesilience as “the ability to prepare
and plan for, absorb, recover from, and more ssfakyg adapt to adverse events.” [21]. The
100 Resilient Citiesprogram defines urban resilience as “the capaoityindividuals,
communities, institutions, businesses, and systeitien a city to survive, adapt, and grow

no matter what kinds of chronic stresses and ahuaeks they experience.” [22, 23] With the



increasing extreme weather events, rapid urbanizagsulting in increasing urban density,
and changing demographics noted above, steps admdtaken to increase societal resiliency
in the context of the types and magnitude of paemvents, the ability of people to be

protected in place or safely evacuated, and enhgnice capabilities of first responders.

This should be done in recognition of the interpteyween pre-incident, incident and post-
incident response as represented in Figure 3, edldmm Peng et al. [24]. There is a need to
further understand incident management for largdesmcidents with the potential for one

event to lead to a cascading escalation of thelemti Further, the interplay between different
phases of incipient response in support of resikeneed to be understood both in terms of

fire events and fires as one part of a larger ewid

Fire Safety and Sustainability
There is a pressing need to expand our presentstadding of the intersection of fire safety
and sustainability. Holistic models that consider,

sustainability and fire safety from all

dimensions, i.e., economic, ecological an

ECONOMIC
social, are necessary, see Figure 4. These
needed at the building system level (e.g., facas
system performance, renovation), the obje:
level (e.g., use of combustible but renewabl | EcoLoGICAL SOCIAL

resource, timber, new energy carriers an

energy storage), and the community level (e.c

densification and conflagration potential, role of

. . . . Figure 4: The three dimensions of sustainability.
first responders, implementation of social
housing). Models have been developed to incorpothtse various dimensions of
sustainability into a single global model [25] lbey have yet to be applied to fire science.
How will climate change increase fire risks? Howl wie use of new materials, new building
practices and the emergence of new products anetcaglin support of energy and resource

sustainability change the nature and magnitude®fitk?

We know that new building materials and technolsgiee being developed at a rapid pace to
satisfy demands for sustainability and/or enerdigiehcy. However, a full understanding of

the fire performance of these new materials andneglogies is lacking. Research is needed to
better understand fire performance of materialsgdpects and systems. More holistic fire test

methods are needed to help assure new materialsyateins meet societal expectations, both



in terms of fire safety and sustainability. We ndedmove away from pass-fail tests to
performance based tests that provide engineeriragers. More integrated fire engineering
analysis methods are needed to support design.

Traditional fire science has relied heavily on amderstanding of heat transfer and fire
dynamics supplemented by emissions data for tgxiBiata is sadly lacking for establishing
the ecological and economic impact of fire saf@tgluding emissions from accidental fires
and environmental costs of replacing damaged iasitals. The community in general needs
to think more holistically, in a multi-disciplinargense, about performance of materials,

systems and overall building and infrastructurdqrerance.

Economic sustainability requires a balancing dfgjenefits and costs in meeting fire safety
and other objectives. Efforts are needed to congi@eformance and cost at the building
safety level, the response and recovery level,thedommunity level. Cost-benefit analyses
are part of any building project, but need to béinolzed across all critical performance
objectives. Return on investment is a essentiabfaa business decisions, whether capital
costs on the building or life cycle impacts. Ingiegly, return on investment is becoming
part of policy decisions as well. Calculating tleviags that the fire service provide to the
economy and considering those savings in the casgrmabetween expenditures and losses
would enable fire departments to quantify and comigate their actual value to the public
and to the policymakers. Calculating the effectesnof expenditure in fire protection would
make it possible for building designers to justifgreased spending on fire protection and for
policymakers to draft policies that allocate budgsburces based on effectiveness levels in
addition to the conventional equity consideratiohBe cost of fire has traditionally been
focused on the cost of the fire service, fataljtiagiries and property damage. The total cost
of fire in the U.S. was analysed. It was found tlaak of adequate data on indirect losses
makes it difficult to quantify the actual econonmapact of fire. It was also found that the
calculation of fire protection part of building ciruction expenditure needs to be updated. A
more holistic approach to economic analysis is aded

Globally-Consistent Regulations, Standards, andd@lines

An increasing population, rapid urbanization, enous wealth disparity, integration of

dissimilar cultures, and an increasing number @dagyeate significant firesafety challenges.
A large portion of the population growth and urlzation is taking place in developing

countries where regulation of fire safety is pooremergent. Indeed a large portion of (but
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not all) fire deaths take place in developing caestwith an urgent need for improved fire

regulations and practices.

Increased regulation and standardisation of bugldinproduct fire performance requirements
has been the standard response to lessons leaonedhistoric fires, creating solutions to the
problems that are known, but not effectively adsireg or preventing emerging threats.
Furthermore, there can be significant differenceshe regulations and guidance from one
country to the next. In many juristictions changesodes and regulations are scrutinised for
their potential economic impact. Therefore guidetiron what should be included in such
calculations need to be developed internationdtiythe current global environment, where
movement of goods and labor between countries gaifgiant, and not always well
controlled, there is a risk that the fire performamf building components and systems, and
of buildings, does not meet societal expectatighiso, application of complex building
regulatory systems and structures into low- anddieithcome countries could increase risks
instead of reducing them, especially if knowleddefie performance in country specific
contexts , and the educational and training compisrere lacking.

In recent decades, the adoption of performancedbdse functionally-based) building

regulations in numerous countries has supporteddbetion of novel construction solutions.
However, data on performance of materials, peopéeraore are lacking. Further, large scale
validation data needs to be generated to refleat materials, building design and urban

development.

Historically, regulations have been developed spomse to large fire incidents, e.g. the great
fire of London, the Triangle Shirtwaist Companyefithe fire on-board the Scandinavian Star
and others. Data is only available in a distributsthse and fire statistics are typically
collected and collated in different ways in differeountries. In order to learn more from the
past and the systematise the information gainesdmtportant to create a common database of
information, publicly available. The European Unimtently started an initiative to foster
communication of fire datahe Fire Information Exchange PlatforfRIEP), with the aim to
establish collaboration on:

* acommon terminology and fire statistics;

» the application of fire prevention principles;

» dealing with new products (e.g. integrated phot@aiolpanels) and high-rise

buildings;
» the exchange of experience from fire accidents; and
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» the use of a fire engineering approach in buildegulations.

This initiative is a starting point for future wodn international fire data and regulations and

should be expanded to include non-European inigati

Tall Buildings and Urban Development

Increased urbanisation and higher urban populati@mslate into increasing numbers of tall
buildings with their commiserant fire safety chatles. These include internal and external
fire spread, occupant protection and safe evaauadiad fire fighting at high elevation above

street level, and the development of relevant Imgldegulations, standards and guidelines
that take into account all essential charactesstiach as structural integrity, fire safety,
energy performance, health and environmental imgact while compromising none. Couple

this with an aging population and more mobility4éaged population, and a societal shift to
the care of elderly in their homes, and the fireetyarisks in high-rise buildings increase

significantly. Research is needed to understand el@lving changes in demographics,

society, materials, and systems in high-rise bogdj how this changes fire risks, and how
they can be suitably mitigated while achieving otbecietal goals and expectations in urban

environments.

Higher residential density in urban communitiesogidaces challenges on accessibility for
first responders. New materials and building dessgdeveloping in response to the need to
house more people in a small area. It is impottaait models be developed to ensure that fire
safety is not compromised in the race to providspensive accommodation or in the effort
to meet aims of heightened sustainability. We kioat the success of fire suppression tactics
in buildings depends highly on the type and arraregg of fuels burning, and the geometry
and ventilation conditions within the spaces anddmgs where the fire is burning. More

research is needed concerning the interactionsndlnénces between geometry, contents and

tactics on fire performance, for use in fire safdégign.

New Technology, Artificial Intelligence and Big Bat

A wealth of data is available from smart buildingsiilding energy management systems,
CCTV cameras in public places, social media andratensor sources. The rapid emergency
of ground-based and aerial robotics provides mé&aosllect additional data during and after
fire events. These data represent a veritablemoié that could be used both to provide input
to first responders and a means of communicatidh thie public during on-going incidents.
The development of real time models could alsonattee prediction of an emergent incident

and the risk of escalation. It is essential that Bafety research taps into the emerging
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understanding of artificial intelligence as a metm&dentify risks and mine data for timely

and appropriate design, management, and response.

There is an ongoing “digital transformation” whead@ital information is fundamental to

much of global building design, construction andnagement. Fire safety engineering
design, analysis tools, and fire protection systesd to fit become a part of this digital
transformation to ensure that the fire safety neseand engineering communities do not fall
irreparably behind progress. Finally, new mateyiaew building practices, new energy
carriers and energy storage and new servicesalireethe development of relevant data for

modelling of fire safety and sustainability functio

Higher Education

Fire science is by its very nature multidimensioridiere is a need to include input from
engineering, chemistry, physics, toxicology, ecxidology, psychologists, physiologists,
sociologists and more. A common understandingisfftald is important, not just in national
settings but also internationally. Higher educatias long been the preferred method to
ensure that new professionals speak the same lgagual have a common understanding of
their field. In the case of Fire Safety Engineerthgre is myriad approaches to education in
different countries around the world. The approach developing new fire safety
professionals varies from formal undergraduate @og to masters programs and doctoral
programs, as well as professional masters coursgs@ntinuing professional development
courses. Some of these programs may lack the lre&dinderstanding needed to adequately
prepare professionals for addressing emergingrfipacts associated with the Grand Societal
Challenges. Furthermore, the move from largely @ipsve design and approval practice to
risk-informed performance-based design and apprdeatands somewhat higher levels of
competency of fire safety engineers. Efforts shdaddnade to improve cross-national efforts
to define what is necessary in terms of knowledge experience to define a fire safety
engineer or practitioner. Exchange programs, ndf within one global region, should be
established to develop and safeguard this commaterstanding. In addition, guidance
around competencies, qualifications and accreditatif fire safety professionals should be

developed to support such exchange.
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Summary and Conclusions — A Call to Action
This paper represents a call to action from theS8Ro the fire science and engineering
community concerning common Societal Global Chaiésnand their implication for fire

safety research and innovation needs. The findiage summarised in Table 1.

In light of the fields of research and action idied, the IAFSS calls fire scientists and

engineers globally to open necessary dialoguedin tegions and beyond to make regulators,
funding agencies and fellow scientists and engsaerare of what needs to be done to move
towards a fire safe world 2030. The IAFSS will aooe to work to raise awareness, foster
multidisciplinary collaboration, develop new modeisethods, data and education in support

of this vision.

The fire safety research and engineering commuaityiot live on its own island — it must be
integrated with other disciplines, and with socjidty make the impact that is needed. We
need the help of others to help us break out of lms and embrace a much wider
understanding of societal needs, and of the rolérefsafety science and engineering on
building and infrastructure design, constructiond ananagement. We invite all who are
willing to partner with us to contact the Assoaati(www.iafss.org) and support the IAFSS
Agenda 2030 for a Fire Safe World.

Table 1: Summary of Fire Science and EngineerirtipAs

Societal Grand Fire Science and Research Activities
Challenge Engineering Fields of

Research and Action

Climate Change, | Wildland Fires and + Fundamentals of Wildland Fire Ignition and Spread,
Resilience and Wildland-Urban Interface | « Understanding and Management of Wildland-Urban
Sustainability Interface,

« Wildfire Resilient Buildings, Human Behavior in
Wildland Fire,
« Wildfire Control, Suppression,

< Wildfire Incident Management

Societal Resilience » Resilience of buildings, communities and society
« Incident Management

» Risk for cascading/escalating incidents

Fire Safety and * Low Environmental Impact Fire Safe Materials
Sustainability « Fire Safe Energy Storage / Energy Saving Materials

e Environmental Impact of Fire
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« Economic impact of fire including cost of fire
protection, savings due to fire service and inditesses
from fires

 Toxicity of Materials to Environment

» Fire Test Methods

* risk-based fire safety engineering

Population growth,| Globally-Consistent * Global Consistency

urbanisation and | Regulations, Standards, and |nternationally-consistent Regulations

globalisation Guidelines + Standards and Guidelines for Fire Safety, Human
Behavior in Fire

« Universal data collection, collation and management

« Improved exchange of data and learning from real
incidents both in terms of performance requiremants

response tactics

Tall Buildings and Urban | « Social, Psychological and Physiological Response to

Development Fire of Aged Persons and of Persons of Different
Abilities

« Safety in Place / Evacuation

« Fire fighting tactics

 Fire dynamics in the built environment

Cross-cutting New Technology, Articifial « Data mining

Intelligence (Al) and Big | « Smart Buildings for Fire Safety,

Data « Smart Firefighting Technology

» Forecasting of Fire for Evacuation and Fire Service
Response

« New and improved models for extrapolation from fire
tests to real life performance

« Identification of At Risk Persons and Buildings

Higher education * International agreement on relevant curriculum and
qualifications

« International exchange

¢ Multidisciplinary education
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