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Abstract

Fire services have a responsibility to record information regarding known hazards for sites posing unique and substantial
risks. Such information is important, both for informing service planning, and for supporting the development of situ-
ational awareness and decision-making during emergency response. However, public inquiries and service inspections
have raised concerns regarding the effectiveness of systems in place for recording, monitoring, and using site-specific risk
information (SSRI). In contrast, a lack of research focus has been directed toward the use of SSRI, limiting the evidence
base available for understanding the causes of these difficulties and how they may be addressed. The following study seeks
to contribute to developing knowledge by examines what factors affect the use of SSRI across organisational levels and
why. Interviews were conducted with 23 firefighters from operational and tactical roles in one region of the UK. Thematic
analysis highlighted six key themes: (i) Differences in the use of SSRI across organisational levels, (ii) System accessibil-
ity, (iii) Content, (iv) Structure, (v) Quality, and (vi) Training. Findings indicate that SSRI use is affected by the relevance,
structure, and quality of information, which are influenced by workload, training, guidance, and system accessibility.
During emergency response, information requirements, time and cognitive capacity differ across organisational levels,
influencing the extent to which barriers affect ability to use SSRI. The implications of findings are discussed in relation to
informing future areas of applied cognition research, and fire sector decisions regarding the gathering and storage of SSRI.

Keywords Site-specific risk information - Situation awareness - Decision making - Firefighters - Information
processing - Qualitative research

Fire and rescue services (hereafter ‘fire services’) have a
responsibility to obtain and provide information about local
risks and hazards for sites that pose unique and substantial
risks such as high-rise buildings and industrial premises
storing potentially dangerous chemicals. This site-specific
risk information (SSRI) is important, both for informing
service planning and prevention activities and for support-
ing situational awareness and decision-making during emer-
gency response (Federal Emergency Management Agency
[FEMA] 2018; National Fire Chiefs Council [NFCC] n.d.;
Police and Fire Reform (Scotland) Act [PFRA] 2012).
Nevertheless, service inspections and public inquiries into
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disasters such as the Grenfell Tower Fire have raised con-
cerns regarding the effectiveness of systems in place for
gathering, recording, updating, and using SSRI (le Duc
2019; London Fire Brigade 2019; McGuirk 2021). But with
little research focus being directed toward the use of SSRI,
evidence is limited regarding the causes of these issues and
how they may be addressed. We present the first study to
examine what factors affect the use and utility of SSRI.
Drawing on interviews with firefighters from both opera-
tional and tactical roles in one region of the UK, Mersey-
side, we also consider whether there are differences across
organisational levels. Below we discuss existing evidence
regarding differences in firefighter decision making across
organisational levels and the implications of this for use of
SSRI.
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1 Decision making across organisational
levels

Fire services are responsible for responding to a range of
emergencies, including fires, chemical spills, and disasters.
During this response, firefighters are required to make criti-
cal decisions in complex, risky, and uncertain environments
(Okoli et al. 2015; Taylor et al. 2019). Fire services also have
a statutory duty to identify, monitor, prevent and mitigate
community risks as part of their day-to-day service planning
activities (FEMA, 2018; Home Office 2018; PFRS, 2012;
Welsh Government, 2015). In the UK, fire services typically
have nine uniformed ranks that serve either operational, tac-
tical, or strategic roles. Within these hierarchical organisa-
tions, firefighters have both emergency response and service
planning roles. However, as will be discussed below, differ-
ences between organisational levels pose implications for
the use of risk information.

For example, firefighters, crew managers, and watch
managers serve operational roles. During emergencies, they
are responsible for implementing actions at the site of the
incident to save lives and reduce harm. Crew managers
are also responsible for commanding small incidents that
require one fire engine, and watch managers oversee inci-
dents requiring up to four engines. Operational roles are the
first to respond, with the initial incident phase often being
the most dynamic and rapidly changing. They are required
to make large volumes of decisions with very little time to
do so (Klein 2010). On a day-to-day basis, firefighters, crew
managers, and watch managers also undertake fire and com-
munity safety activities, including conducting site visits to
record and update SSRI. For larger emergencies, an inci-
dent command role is implemented to develop tactical plans
for operational firefighters to work to. This tactical role is
undertaken by either a station manager, group manager, or
area manager depending on the incident size. Tactical roles
make fewer decisions and have longer to do so. However,
their decisions need to consider broader implications to set
operational boundaries for using available resources. On a
day-to-day basis, station and group managers manage a sta-
tion or group of stations and oversee a specific policy area.
Area Managers oversee an area of service operations. These
managerial ranks are also responsible for reviewing SSRI
records.

In the event of very large emergencies, a strategic com-
mand role is implemented, with Chief Fire Officers (CFOs),
Assistant CFOs, and Deputy CFOs adopting responsibil-
ity for setting strategic priorities, allocating resources, and
contingency planning (Joint Emergency Services Interoper-
ability Programme 2017). Strategic commanders typically
have longer to make decisions than other roles but need to
consider the wider implications of the incident and impact
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on service delivery. On a day-to-day basis, these senior roles
also have overarching responsibility for the fire service and
longer-term planning.

As with other hierarchical organisations (Harrington and
Ottenbacher 2009), the time available for firefighters to
make decisions and the number of decisions that need to be
made differs across organisational levels, particularly when
responding to emergencies (Alison 2008; Klein 2010). This
poses implications for the capacity that each role will have to
process information (Butler et al. 2020; Waring et al. 2018).
Evidence from the naturalistic decision making (NDM)
domain also highlights differences in situational aware-
ness (SA) requirements across organisational levels, which
poses implications for the range and detail of information
required (Grier 2015; Stanton et al. 2006; Sophronides et al.
2017). SA refers to the ability to (i) perceive elements in an
environment, (ii) understand their meaning, and (iii) project
what may happen (Endsley 1988; NFCC n.d.). This is vital
for enabling firefighters to tailor decisions and actions to
reduce risks (Dos Santos and Son 2024; Schulz et al. 2017),
including firefighter injuries and fatalities (Bayouth and
Keren 2019; Dow and Garis 2013; Okoli and Watt 2018).
Evidence highlights that strategic and tactical roles typi-
cally require higher-level SA and more detailed information
regarding a wider variety of features than operational roles
(Grier 2015; Stanton et al. 2006; Sophronides et al. 2017).

Overall, findings suggest that the time available to process
information and the level of information needed to inform
SA differs across command levels. This poses implications
for the types of risk information each role may need and
cognitive capacity to process information when responding
to an emergency. However, to date, there has been a lack of
research directed to understanding whether and how SSRI
requirements differ across organisational levels.

2 Site specific risk information

Whilst the ability to source risk information is important
for maintaining SA, this can be difficult to achieve dur-
ing emergencies (Butler et al. 2020; Falkland and Wiggins
2019; Waring et al. 2018, 2020). Fire services have sought
to improve information access by collecting and recording
details regarding risks and hazards for sites posing substan-
tial and unique risks such as industrial premises storing haz-
ardous chemicals, high rise buildings, and hospitals. UK fire
services introduced these recording systems in 2004/2005 to
comply with statutory duties created by the Fire and Rescue
Services Act 2004 (England and Wales) and the Fire (Scot-
land) Act 2005 to obtain and record SSRI as part of their
provision to deal with emergencies. The process was intro-
duced to fulfil a dual purpose: (i) to support operational,
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tactical, and strategic decision-making during incident
response, and (ii) to inform service wide emergency plan-
ning and prevention activities so that steps can be taken to
mitigate the potential impact of risks (NFCC n.d.; PFRA
2012). Similar duties for recording risk information exist in
other countries, including the USA (FEMA 2018) and Aus-
tralia (Eriksen and Prior 2013).

SSRI typically includes a map of the building layout and
details regarding building use, construction, risks (includ-
ing chemicals stored), occupancy rates, contact details for
people responsible for the building, operational and envi-
ronmental information, and considerations for mitigating
risks (see Fig. 1 for an example of a risk record; FEMA
2018; NFCC n.d.). In the UK, the process for recording and
updating SSRI involves firefighters, crew managers, and
watch managers visiting the site to conduct an assessment
in conjunction with the site owner/person responsible for
managing the site. They complete a risk information form,
which is loaded onto their service recording system. These
records are reviewed, quality assessed, and signed off by
station managers and group managers so that they can then
be accessed by all firefighters. Records can be accessed
through service computers or networked mobile data ter-
minals loaded onto response vehicles. This allows firefight-
ers to access risk information both before and on arrival at
an emergency, which has the potential to improve SA and
decision quality (Brouwers et al. 2016; Falkland and Wig-
gins 2019; NFCC n.d.). In reality, however, questions have
been raised regarding the effectiveness of systems for gath-
ering, recording, updating, and using SSRI (His Majesty’s
Inspectorate of Constabulary and Fire and Rescue Services
[HMICFRS] 2019; 2023; le Duc 2019; McGuirk 2021).

Site € lon - University (modern language teaching soon 10 be closed to the students )

To date, little research focus has been directed toward
understanding what mechanisms affect the use of SSRI and
why. Consequently, the evidence base available for improv-
ing the gathering, storage, and use of SSRI is limited. How-
ever, findings from applied cognitive research suggest the
need to consider human limitations in information process-
ing, attention (focusing awareness), and working memory
(ability to keep information in short term memory to pro-
cess) (Catherwood et al. 2012; Groenendaal and Helsloot
2016; Weick and Sutcliffe 2011). For firefighters work-
ing in extreme environments, cognitive capacity is further
reduced, creating additional limitations in ability to process
information (Gore et al. 2018; Groenendaal and Helsloot
2016; Henderson et al. 2016). Providing too much informa-
tion can compromise ability to distinguish relevant from
irrelevant cues (Marusich et al. 2016; Waring et al. 2018,
2020), develop and maintain SA, and tailor decisions and
actions to the situation (Gore et al. 2015; Groenendaal and
Helsloot 2016; Klein 2015). Taken together, findings sug-
gest that SSRI use may be influenced by the relevance and
conciseness of information presented. However, research
is needed to understand how firefighters seek to use SSRI,
what information they consider to be relevant, and potential
differences across organisational roles.

3 Currentresearch

SSRI is important for fire service pre-planning processes
and for informing SA and decision-making during incident
management. However, questions have been raised regard-
ing how such information is gathered, stored, and used.
The evidence base available for understanding the causes
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of these issues and how they can be addressed is limited.
Drawing on the perspectives and experiences of firefight-
ers in operational and tactical roles from Merseyside Fire
and Rescue Service, this study aims to address the follow-
ing questions: (i) what factors affect firefighter use of SSRI
and why? (ii) how does the use of SSRI differ across organ-
isational levels? We specifically focus on operational and
tactical roles because these firefighters have responsibilities
for both the recording of SSRI as part of service planning
activities and using such information to inform SA and deci-
sion-making during emergencies. Findings pose important
implications for fire sector decisions regarding the gathering
and storage of SSRI to improve use and utility.

4 Method

A qualitative research approach was used to collect in-depth
data to provide a deeper understanding of factors affect-
ing firefighter use of SSRI (Bhandari 2020). An induc-
tive approach was adopted to promote methodological fit
(Edmondson and McManus 2007), with meaning being
derived from the data collected using semi-structured inter-
views rather than making a priori assumptions. Questions
were designed to explore firefighter experiences whilst
allowing flexibility to raise additional topics they perceived
to be important (Guest et al. 2013).

Table 1 Demographic information for participants

Tactical Roles
Rank (Quote ID)

Operational Roles
Rank (Quote ID)

Years in
Service

Station Manager (SM1) 20
Station Manager (SM2) 29
Station Manager (SM3) 14
Station Manager (SM4) 31
Station Manager (SM5) 26
Station Manager (SM6) 21
Station Manager (SM7) 26
Group Manager (GM1) 20
Area Manager (AM1) 23

Years in
Service
Firefighter (FF1) 8
Firefighter (FF2 11
Firefighter (FF3) 7
Firefighter (FF4) 14
Firefighter (FF5) 9
Firefighter (FF6) 9
Firefighter (FF7) 7
Firefighter (FF8) 11
Firefighter (FF9) 14
Crew Manager 9
(CM1)

Watch Manager 14
(WM1)

Watch Manager 12
(WM2)

Watch Manager 15
(WM3)

Watch Manager 19
(WM4)
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4.1 Sampling and participants

Participants were recruited from Merseyside Fire and Res-
cue Service, which covers both metropolitan and rural areas.
A theoretical sampling approach was used to recruit partici-
pants based on a set of characteristics to develop and refine
theory (Glaser and Strauss 2017), which included being a
serving firefighter with first-hand experience of using SSRI.
An Area Manager within the service acted as gatekeeper,
e-mailing an invitation and information sheet to all fire-
fighters. Those willing to participate contacted the research
team to arrange an interview. In line with a theoretical sam-
pling approach, interviews were transcribed and analysed
throughout the recruitment process, with further interviews
scheduled until data saturation was reached (Boddy 2016;
Fusch and Ness 2015). In total, 23 interviews were con-
ducted with male firefighters from across operational and
tactical roles (see Table 1).

4.2 Data collection

The interview schedule was developed by SW who has
research expertise in human processes in emergency
contexts. A stakeholder group of four firefighters (with
responsibility for prevention, training, and operational pre-
paredness) was also consulted to ensure questions were
relevant and appropriately worded (Gibbs et al. 2007).
Questions were structured to be open ended to elicit more
in-depth responses, in line with an inductive approach. The
interview schedule focused on firefighters’ knowledge of
SSRI (e.g., What is site specific risk information?), when
and how such information should be used (e.g., How should
site-specific risk information be used? Can you talk me
through an example of how you have used site-specific risk
information?), and factors that affect use (e.g., What factors
are important for improving your ability to use site-specific
risk information? Are there any barriers that hinder your
ability to use site-specific risk information?).

Interviews were conducted between April and August
2022. After receiving an invitation and information sheet,
firefighters e-mailed the researchers to arrange a suitable
time to be interviewed and completed an electronic con-
sent form. All interviews were conducted remotely using
Microsoft Teams. Interviews lasted between 30 and 66 min
(M=47.53, SD=12.39) and were recorded, transcribed
verbatim, anonymised, and then audio files were deleted.
During interviews, steps were taken to improve the trustwor-
thiness of data, including paraphrasing to check researcher
interpretation aligned with participant meaning, and asking
for concrete examples to sense check (Varpio et al. 2017).
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4.3 Analysis

Interview transcripts were analysed using NVivo software
version 12. A data-driven, inductive thematic analysis
approach was adopted to explore firefighter perspectives of
what mechanisms affect their use of SSRI. Thematic analy-
sis is a form of content analysis that is used to systematically
and reliably analyse qualitative data to identify and derive
meaning from common themes (Braun and Clarke 2019).
However, unlike other forms of content analysis that seek to
count frequencies of words and utterances, thematic analy-
sis focuses on identifying common themes based on content
to derive meaning. This process of thematising meanings is
key to all qualitative analysis, including grounded theory,
interpretive phenomenological analysis, and narrative anal-
ysis (Holloway and Todres 2003). But thematic analysis dif-
fers in that it is independent of theory and epistemology, so
can be applied across a range of datasets (Braun and Clarke
2019). This method was selected for use in the current study
because it allowed themes to emerge from the data and has
enough flexibility and interpretation to answer the research
question (Castleberry and Nolen 2018).

Data were analysed in line with Braun and Clarke’s
(2006) six stage process. This included transcribing inter-
views to become familiar with content. Next transcripts
were coded phrase-by-phrase to derive meaning. In vivo
coding was used to ensure that codes were developed using
participants’ own voices and reflected their perceptions and
experiences (Manning 2017). Data that did not relate to
the research question were not coded, such as participant
background details. Initial codes were compiled into similar
groups to develop themes. After each interview, codes were
revised to identify commonalities, and to check that themes
were relevant to answering the research questions, which is
important to the rigour and validity of qualitative research
(Castleberry and Nolen 2018).

All interviews were initially analysed by GM and JK
and reviewed by SW. Within the qualitative literature, there
is debate regarding the use of inter-coder reliability. Some
argue that it is beneficial for demonstrating trustworthiness,
consistency, and transparency (Connor and Joffe 2020),
whilst others argue that the role of qualitative researchers
is to apply their expertise to interpret varied perspectives
on an issue rather than to reveal universally objective truths
(Bauer 2000). In this study, GM and JK each analysed half
of the interviews independently and presented descriptions
of themes and supporting quotes. All three authors checked
theme validity, scrutinising whether the grouped quotes had
a logical rationale for how they were organised, and that
theme descriptions provided an accurate and meaningful
reflection of the collection of quotes. All authors agreed on
the grouping of quotes, but discussions helped to strengthen

theme boundaries. A random selection of six participants
from across roles were e-mailed theme descriptions and
anonymised quotes supporting each theme to review. All
participants agreed that the themes accurately represented
their views, further demonstrating the reliability and robust-
ness of the analysis (Trainor and Graue 2014).

5 Results

Thematic analysis of interviews identified six themes of
importance for understanding what mechanisms affect
SSRI use and why: (i) Differences in the use of SSRI across
organisational levels; (ii) System accessibility; (iii) Content;
(iv) Structure; (v) Quality; and vi) Training. In total, 84.7%
of data were assigned to one of these themes (data not allo-
cated mainly related to participants providing demographic
information). Direct quotes are provided to support each
theme, with role and rank provided in brackets.

5.1 Differences in the use of SSRI across
organisational levels

Across both operational and tactical roles, all firefighters
interviewed noted that SSRI provided an important source
of information for becoming familiar with a building, its lay-
out, and potential hazards or unique features. They believed
that such information could support them in developing
situational awareness, and tailoring decisions and actions to
promote “crew safety and minimise risks for the public”.
Across roles, feedback acknowledged the infeasibility of
all firefighters being able to visit every site posing unique
and substantial risks across the region to develop first-hand
knowledge of this. In this respect, the recording of SSRI
gave all firefighters the potential to access risk critical infor-
mation about a site that they may not otherwise know about
to inform their response to an emergency at that location.

“It’s basically gathering as much information as you
can for us as operational crew so when we go out, if
there’s an incident, we have all the information we
need to know to be safe and effective. If we need to
go into the property and isolate the gas and electric-
ity, we know where they are. At some point, means
of escape as well and knowing where people may
gather.” [Operational, FF3].

“It gives us a deeper insight into what the building
may present in terms of hazards for us or challenges.”

[Tactical, GM1].

“It’s a way for us to go into places for the local
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knowledge of it. Most firefighters do put them
together. Just by going there and carrying out the visit,
it means everyone can get a good knowledge of it.”
[Operational, FF1].

However, feedback indicated differences between opera-
tional and tactical roles regarding when and how they
wanted to use SSRI and the feasibility of this. For example,
operational firefighters wanted to access SSRI enroute to an
incident as part of a quick information gathering process
to understand immediate risks. But, during this dynamic
phase of an incident, they had limited time available and
multiple competing demands. SSRI was noted as taking too
long to access and make sense of during this dynamic phase.
Instead, they preferred to rely on their own local knowledge,
which was quicker and required less effort. Nevertheless,
operational roles acknowledged that local knowledge took
time to develop. When they were moved to a different fire
station in an area, they were less familiar with, they were
unable to draw on such knowledge to understand potential
risks. They would also try to locate someone who worked at
the site to ask for information but noted this could take time.

“Local knowledge, I was quite fortunate I grew up
round that area, I did know about the building.” [Oper-
ational, FF5].

“On the way to an incident, there’s a lot of information
to take in. We need to get there and, you know, deal
with the basics of the incident, the type of incident,
where somebody’s going to meet you. For example,
fire control tends to put that under the message that
comes with it. But at that time on the way to the inci-
dent, you’ve also got to inform your crew in the back.
We’ve got to make sure we know where we’re going,
get ready, get dressed and everything. So, at that time
it’s certainly not applicable.” [Operational, FF7].

“If someone’s on site, they can tell the OIC [officer in
charge] instantly. There’s a fine line between whether
site specific risk information is useful. It’s obviously
very useful in certain circumstances, but someone on
site, a responsible person is going to be gold dust com-
pared to, you know, going on the computer.” [Opera-
tional, FF4].

In contrast, firefighters in tactical roles highlighted that
tactical command would only be “stepped-up” for larger
incidents, and they would not be “part of the initial turn
out” during the dynamic phase of the incident. They dis-
cussed having a longer time to make tactical command deci-
sions and “reflect on the range of information” available,

@ Springer

including SSRI, compared to operational roles. Whilst fire-
fighters in tactical roles also believed that accessing and
making sense of SSRI took time and effort, they had greater
capacity to do so. Unlike operational firefighters, tactical
roles also discussed the importance of SSRI for informing
service planning, including identifying pre-emptive steps
for managing risks through prevention and protection work.
This is reflective of the policy planning responsibilities
more senior managerial roles undertake to achieve service
priorities.

“I think we usually turn up after that dynamic phase
is finished and then that gives a bit of breathing space
to then focus on getting maps up and say downstairs
we’ve got the incident command unit, basically com-
puter screens, they get all the plans up and the SSRO,
so then we can start going through it.” [Tactical, SM2].

“I guess the best thing for us as fire and rescue service
is we can pre-plan. We can identify some of the risks
in our station areas so you know if we can anticipate
some of that stuff, we can then go gather the opera-
tional risk information that’s required.” [Tactical,
SM7].

Overall, interview discussions indicated differences
between operational and tactical roles in ability to use SSRI
to inform decision making during emergency response. As
will be discussed below, the accessibility, content, structure,
and quality of SSRI affected the ability of firefighters to use
this information but there were differences between opera-
tional and tactical roles in the extent to which these factors
affected the use of these risk records.

5.2 Accessibility

Both operational and tactical roles highlighted that the acces-
sibility of the system used to record and store SSRI affected
their ability to utilise this information. Most of the firefight-
ers interviewed perceived the system to be slow to load, dif-
ficult to navigate, and “sometimes crashed”’. However, there
were differences across organisational roles in terms of how
this affected their functions. For example, operational roles
highlighted issues with the system “freezing” during site
visits, which prevented them from completing the form
while the information was to hand. Consequently, they
were required to attend sites, take notes, and then return to
their fire station to update records on service computers. In
addition, the form that needed to be completed was noted
to be both convoluted and lacked clarity regarding what
information to include. Taken together, these issues resulted
in delays to SSRI being updated, along with affecting the
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quality and accuracy of what was recorded and increasing
workload. Firefighters in tactical roles were responsible for
reviewing and signing off SSRI records. They noted diffi-
culties with accessing forms on the system, which created
delays in being able to review and approve the new informa-
tion for it to become accessible by all firefighters.

It could be something like start stage one, have you
printed the paperwork? Next page. Then do the sur-
vey. Do the primary input. Upload any pictures you’ve
got. Do the map. Any CAD plans? Do you need any-
thing else on this? Do you consider this to be finished?
Yes, submit, gone.” [Operational, FF2].

“It’s a slow, super slow system, isn’t it? It freezes all
the time and kicks you out now and then.” [Opera-
tional, WM1].

“So those are different places you can click, you’re
like “am I in the right form? I’'m not in the right
forms”. You know what I mean? It’s just so easy to
get in the wrong place and get lost on our system.”
[Operational, FF6].

“I think it was maybe 2006 when the system we use
for accessing SSRIs first came in. It’s a bit clunky and
outdated now.” [Tactical, SM7].

“If you said to me now, “load up the system and find
me this”, I would probably struggle a bit. I’ve kind
of learned sequences as in I get the email, I can log
on, [ have a list of what I need to check, and I can go
through it like that. I am not that familiar with all the
ins and outs of the system because I do find it a bit
confusing.” [Tactical, SM5].

Overall, feedback indicated that both operational and tacti-
cal roles experienced issues with the system used to record
and access SSRI. This created delays in being able to
update records and the accuracy and quality of information
recorded. Accessibility issues could also increase workload,
particularly for operational roles responsible for conducting
site visits and recording updates.

5.3 Content

Across operational and tactical roles, firefighters noted
issues with the amount of information that was presented
in SSRI records. Not all of this information was relevant to
all roles, but the system did not allow content to be tailored
to roles. All of the interviewees highlighted that being pre-
sented with the excess of information contained in records
could often be overwhelming and time consuming to pro-
cess, making it difficult to identify the risk critical informa-
tion relevant to each role.

“I think you’ve got the information there and its cur-
rent and it’s relevant...For example, a high rise build-

Across organisational roles, all firefighters highlighted limi-
tations in only being able to access SSRI through service
computers and mobile data terminals. Most firefighters had
work mobile telephones and believed it would be beneficial
to develop secure applications that would allow SSRI to be
accessed more readily across a variety of contexts. Opera-
tional roles also suggested that such applications could
include a more informative step-by-step process regarding
what information should be captured in SSRI updates to act
as a prompt for improving the quality of what was recorded
during site visits.

“Smartphone wise all senior officers have them so
there’s no reason why we can’t access it through an
app on the phone and have that information to hand.”
[Tactical, SM1].

“I think it’s the age of the system, makes it slow. You
know what I mean? I think the best way to do it would
require massive software changes. Get it out of Excel
and maybe put it on a webpage. Or make it like when
you buy a new phone, and it takes you through step-
by-step. You want to connect to the Wi-Fi, do this.

ing that we might have an SSRI for would contain
information on person specific issues such as mobil-
ity issues or you may have medical issues whereby
there’s oxygen in that particular flat.” [Tactical, SM7].

“It might say acetylene cylinders stored in a cage
in the yard and then for some reason they put what
incident command guide its linked to and well, that
doesn’t matter to me. All I want to know is cylinders
stored in the rear of the yard, that sort of thing.” [ Tacti-
cal, SM1].

“It’s just confusing. It’s like information overload and
people look at it and just turn away because that’s just
too confusing.” [Operational, FF6].

“There’s so much information. There is information
overload and because it’s not in a very easy format
to follow then you can be overwhelmed with the
information that is on there. Like I say, it’s difficult to
follow so I’d be reluctant to use it to prepare.” [Opera-
tional, FF7].
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Firefighters from both operational and tactical roles noted
that presenting excessive information was particularly
problematic for operational roles because of the time pres-
sure and competing demands they experienced during the
dynamic phase of incidents. Feedback indicated that SSRI
often contained detailed generic information that is less
pertinent to include, such as responding to building con-
structions and materials that all firefighters already receive
training for. The language used was also noted as being con-
voluted, which made it difficult to understand the informa-
tion. In addition, the form that needed to be completed to
update SSRI records was noted to be both convoluted and
lacked clarity regarding what information to include.

“To be honest, not that it’s ever good, but probably
things, like building construction and all that because,
you know, if it’s on fire, we all train to look at the size
and symptoms of if it’s going to collapse.” [Opera-
tional, FF1].

“This is what they’ll see in the MDT, that’s their first
piece of information and for me that’s too garbled. If
the content is not particularly effective, they are just
going to switch it back off again or the next time not
even bother” [Tactical, AM1].

“That is far too big, there’s far too much going on.
This multi-occupied, don’t really get that. Atypically
mobile — no one really gets that. I still don’t get it now.
Even some of this class explosives, firefighters out
there don’t get it.” [Tactical, GM1].

Whilst these content issues were considered to be particu-
larly problematic for operational roles, most firefighters
interviewed noted being discouraged from accessing SSRI
as doing so could overwhelm them.

5.4 Structure

Feedback among firefighters also highlighted that the lay-
out of SSRI affected use. Both operational and tactical roles
believed that the platform layout and how information was
presented affected their ability to locate content needed
when responding to emergencies. Concerns related to the
presentation of large bodies of text in a single colour, font,
and format because this made it difficult to locate risk criti-
cal information.

“To me, it’s too busy. It’s like when you see a certain

colour on the screen. It just blinds you with words. It’s
word blindness.” [Tactical, SM2].
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“I mean, to be honest, nothing sticks out to me on
that form. Like looking at it now, nothing sticks out
to me because it’s simple. Black and white. Yeah. It is
black and white, to be honest with you, nothing sticks
out....It’s just not accessible. If I printed this out on
the appliance and maybe in colour, that would help.
Everyone’s different though.” [Operational, FF6].

Both operational and tactical roles suggested that the struc-
ture could be improved through the introduction of colour
coding for different types of information to make this easier
to locate. Feedback indicated that this would be especially
important for neurodiverse individuals who may “process
information in different ways”. Tactical roles suggested that
colour coding should match the different components of
the Joint Emergency Services Interoperability Programme
(JESIP) Joint Decision Model (JDM). JESIP was commis-
sioned in 2012 by the UK Home Office to improve disaster
response coordination across emergency services (Www.
jesip.org.uk). The phase based JDM seeks to encourage
responders to bring together available information, and
coordinate goals, decisions, and actions (JESIP 2017). Fire-
fighters in tactical roles noted that matching colour coding
to the JDM would make it easier to locate information and
reinforce familiarity with JESIP, which would be beneficial
for when they responded to incidents with other agencies.

“We’re looking at how the colour components of the
JESIP wheel could fit into the components of the infor-
mation they need to access... so take action could be
initial operational considerations, the hazards fit into
the initial gathering of information... people would
start to align with their heads that red was informa-
tion gathering, blue was operational considerations...’
[Tactical, AM1].

“Perhaps colours or fonts or something to make cer-
tain bits stand out because I imagine someone with
dyslexia would struggle to find their way through that
really quick.” [Tactical, GM1].

Both operational and tactical roles noted the need to break
up information into “more manageable chunks” so that it
was less overwhelming to process. Suggestions included
having collapsible headings or dropdown menus to improve
navigation to the content needed or replacing some text
with short videos. In particular, videos demonstrating how
to access and use difficult to reach systems were noted as
having the potential to be useful (e.g., sprinklers). However,
a small number of firefighters questioned whether videos
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could become a distraction from focusing on the incident
ground.

“Rather than have access to all the information, you
just have headings which are collapsible, and you just
go, “I want hazard info”, bang, opens up.” [Opera-
tional, FF7].

“Let’s say you have a complicated sprinkler system
that you need to shut down. A video might be better
instead of a load of words and pictures. It would be
easier to follow.” [Tactical, SM1].

“It would probably get too involved and you would
end up looking at the ToughPad [mobile data terminal]
as opposed to looking at what’s there in front of you...
I think it’s getting a bit too involved bringing in any
kind of videos.” [Tactical, SM6].

Overall, firefighters in both operational and tactical roles
believed the way in which SSRI was structured created dif-
ficulties for locating the content they needed and could be
improved through colour coding, and breaking content up
so that different roles could access the information needed.

5.5 Quality

Across roles, firefighters noted issues with the quality of
SSRI being recorded, which impacted the utility of such
information. Feedback suggested that quality varied, with
some site records not containing information about relevant
risks present or images not providing sufficient information
regarding the location of hazards.

“I think there are currently pictures on there, but I don’t
think anyone would look at those pictures because it’d
be like a gas isolation, and it would just be a picture of
a gas box, but the electric could be anywhere. I mean,
it is meant to reference, again, this is a lot of work as
well. So, the picture is say 001 gas and then on the
map it’s meant to say 001 so you know. But for you to
then look at that picture to get the code to cross refer-
ence it to the map to say that’s where the gas is. It’s
just not very helpful.” [Operational, FF1].

For firefighters in operational roles, feedback suggested
that issues in the quality of SSRI were partly the result of
a lack of guidance regarding what types of information to
include. Both operational and tactical roles noted that work-
load also played a role. Feedback indicated that there had
been an increase in the number of sites with SSRI over time,
but many did not warrant such records because risks were

covered by existing general training and standard operat-
ing procedures rather than being unique. This was seen as
creating unnecessary workload. Operational firefighters also
noted that despite “some sites being more complex and tak-
ing longer” to assess and complete paperwork, they were
allocated the same workload recognition. The frequency
for updating SSRI also varies depending on site risk level,
which could lead to disparities in workload, with fire sta-
tions located in areas with many high-risk sites being par-
ticularly affected. Tactical firefighters acknowledged that
setting targets without consideration of workload could
encourage operational roles to focus on quantity over qual-
ity, including prioritising “less complex sites” and treating
SSRI updates as a “tick box exercise” (performing an activ-
ity to fulfil a bureaucratic convenience rather than serving a
higher purpose) rather than ensuring the content was useful.

“To reach targets for SSRIs, they’ll go for an easy one,
like a shop. A shop doesn’t need an SSRI ... It’s trying
to educate people that we’re trying to get away from
that. That target driven mindset.” [Tactical, SM4].

“I think it’s something like 21 a month, which is fine
if that’s all you do but incidents get in the way. Other
training gets in the way. There are other mitigating
factors that can affect whether you make your target.”
[Tactical, SM2].

“We now have over 6,000 sites. It’s probably becom-
ing difficult to manage all the operational risk infor-
mation that we have.” [Tactical, AM1].

“The sheer quality of them gets affected to a point
where we’re not even going to see the building, we’re
just ringing easy ones up, which we know are not like
high life risk or complex buildings.” [Tactical, WM3].

Firefighters in both operational and tactical roles also noted
that they did not receive notifications when risk information
was updated for each site and doing so “could become oner-
ous”. However, they were in favour of being notified about
high-risk sites because an incident at these locations could
prove to be a significant danger to life.

“Maybe just a little generated email saying this SSRI
has been changed and it’s worth a little look for the
local station. I don’t really think it would be wise to
send it further afield, certainly not across the brigade,
you’d just find people numb to be seeing the emails.”
[Tactical, SM6].

“If it was a change of the building use type, started
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storing hazardous things, I’d want to know. I’ve been
to ones and been on through the system and it’s got
no risks. And then I’ve seen acetylene cylinders and
things like that. If that went on fire, that’s a big risk.
So, we’d want to know that was now on site.” [Opera-
tional, WM2].

Overall, feedback suggests there are disparities in the qual-
ity of SSRI. Both the lack of guidance provided regarding
what information to include and why, and disparities in
workload may affect the quality of the information being
recorded.

5.6 Training

Across interviews, both operational and tactical roles high-
lighted a lack of formal training in how to complete SSRI.
Instead, they were expected to “learn on the job” from
other firefighters. For operational firefighters, this could lead
to “bad habits”, both when conducting site visits, and in
using SSRI during incidents. Both operational and tactical
roles noted that operational firefighters would benefit from
receiving training as part of new recruit content, along with
the introduction of e-learning “refresher training” that they
could “dip into” as frequently as they wanted. Feedback
indicated that this training should include concrete exam-
ples of what “quality SSRI should look like” to improve the
overall standard.

“I’'m sure the new recruits don’t do SSRI training
when [ think they should. They learn the SSRIs when
they come on to the station and that’s where bad habits
are coming in.” [Tactical, SM4].

“We don’t get an official sit down, this is what an SSRI
is, training. You learn as you go in this job. Some
things maybe you don’t have to do, like the paperwork
side of things, but I think because there’s a lot of that
in the culture, you learn as you go on your job.” [Oper-
ational, WM1].

“They’re called Learning Pro and they cover different
topics. So, maybe have an SSRI one that we can do
more regularly, a topic where you can go in and if you
do it once and you’re happy, fine. But you can go in
like a dozen times too.” [Operational, FF3].

Firefighters in tactical roles also noted the lack of guidance
or “gold standard” available for supporting the quality
assurance process. These more senior roles are responsi-
ble for reviewing and signing off SSRI as complete. They
noted that the lack of guidance on quality assurance was a
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contributing factor to the growing inconsistency in the qual-
ity of SSRI. Again, these firefighters highlighted the need for
training to help improve the quality assurance process and
consistency in standards for signing off SSRI as complete.

“Station managers, for example, because we quality
assure them. Let’s have a full day on this, go through
the whole process, this is how they come to you, this
is how you access it, this is the standard it needs to be
at. That would be really helpful, so we are all working
at the same level, singing from the same hymn sheet.”
[Tactical, SM5].

There should be formal training, certainly in the qual-
ity assurance group, so we are all on the same page.
That would filter down, so we are all pushing back for
the same thing.” [Tactical, SM3].

Feedback indicates that both operational and tactical roles
play important parts in the quality of SSRI, with operational
firefighters conducting site visits and recording information
and more senior ranks reviewing these records. The lack of
training and guidance for these functions creates uncertainty
regarding standards.

6 Discussion

Despite the potential value of SSRI for informing both fire
service planning and decision-making during emergency
response, questions have been raised regarding the gather-
ing, storage, and use of this information. This is the first
study to examine what factors affect the use of SSRI and
why. Interviews were conducted with firefighters from
across operational and tactical roles in Merseyside Fire and
Rescue Service. Findings highlight that SSRI use is affected
by information relevance, structure, and quality, which are
influenced by workload, lack of training and guidance, and
system accessibility. Findings also indicate differences
across organisational levels in the extent that these factors
affect firefighter ability to use SSRI. Findings are discussed
in more detail below to consider implications for research
and practice.

6.1 What factors affect the use of SSRI?

In line with previous public inquiries and service inspec-
tions (HMICFRS 2019; 2023; le Duc 2019; McGuirk 2021),
findings from this study highlight issues with firefighters
being able to use SSRI to inform awareness of the situa-
tion and unique risks to tailor decisions and actions when
responding to emergencies. However, findings extend on
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these previous inquiries and inspections by examining dif-
ferences across organisational levels in when and how they
seek to use SSRI and the feasibility of this. In particular,
operational roles find SSRI to be ill-suited for use during
the dynamic incident phases due to time pressure and com-
peting demands. In contrast, tactical roles report operat-
ing under less time pressure and having greater capacity to
reflect on the information included in SSRI. These findings
align with previous NDM research, which highlights differ-
ences in time pressure and decision making across organ-
isational levels (Alison et al. 2008; Grier 2015; Klein et al.
2010; Waring et al. 2018). In effect, findings from the pres-
ent study demonstrate differences in information processing
capacity across hierarchical roles, affecting ability to use
SSRI in its current format.

The findings of the present study also extend on previous
literature by identifying the underlying causes of issues with
using SSRI. One key issue was the amount of detailed infor-
mation contained in records. Much of this content was more
relevant to senior organisational roles, which tend to require
greater detail for a wider variety of features to inform high-
level situational awareness (Grier 2015; Stanton et al. 2006;
Sophronides et al. 2017). However, much of the content
was perceived to be excessive and irrelevant for operational
roles, making it more difficult to locate information needed
during the dynamic phases of an incident. Previous NDM
research highlights that human capacity for attending to and
making sense of information is limited and becomes further
compromised in extreme environments (Gore et al. 2018;
Groenendaal and Helsloot 2016; Henderson et al. 2016). In
line with this, current findings highlight that the amount of
information contained in SSRI can overwhelm firefighters
and compromise ability to distinguish between relevant and
irrelevant content (Gore et al. 2015; Klein 2015; Waring et
al. 2018, 2020). This presentation of large amounts of infor-
mation particularly disadvantages operational firefighters
who are already operating under cognitive load due to time
pressure and multiple competing demands.

Another factor affecting firefighter use of SSRI is the
way information is structured. Records consist of large bod-
ies of text that is uniformly formatted, making it difficult
to quickly locate relevant information. Feedback highlights
that this creates difficulties for firefighters across organisa-
tional levels to utilise SSRI but could be particularly prob-
lematic for those who are neurodiverse. Neurodiversity is
an umbrella term that includes dyspraxia, dyslexia, atten-
tion deficit hyperactivity disorder, dyscalculia, autistic spec-
trum, and Tourette syndrome. Awareness of neurodiversity
and differences in behaviour traits and cognition is increas-
ing (Clouder et al. 2020; Pino and Mortari 2014), including
the many benefits to neurodiversity in the workplace, such
as creative thinking, innovation, and pattern recognition

(Krzeminska et al. 2019). Under the UK Equality Act
(2010), neurodiverse workers are also protected against dis-
crimination and employers are expected to make reasonable
adjustments. However, fire services have been criticised for
the extent to which they are making adjustments, includ-
ing in the communication of operationally critical informa-
tion and training (Fire Brigade Union n.d.). To date, limited
research focus has been directed to neurodiversity in fire-
fighters and the impact of this on roles. Consequently, the
evidence base available for informing decisions regarding
making reasonable adjustments is limited. Further research
is needed to understand how fire and other emergency, law
enforcement, security, and military services can support and
harness the skills and abilities of a diverse workforce oper-
ating in extreme environments.

Finally, findings highlight that SSRI use is affected by the
quality of information presented, including inconsistencies
in the types and accuracy of information reported. Findings
indicate that issues with information quality, content, and
structure are all affected by workload, lack of training and
guidance, and system accessibility issues. In effect, a lack of
training and guidance for completing, updating, and quality
assuring SSRI affects the understanding of both operational
and tactical roles regarding what information should be
included in SSRI and why. Lack of consideration regarding
workload can also compromise the quality of SSRI, leading
operational firefighters who are responsible for conducting
site visits and recording updates to treat the process as a
‘tick box exercise’ rather than considering what information
would be most useful to include. Issues with being able to
access the IT system to update information whilst conduct-
ing site visits adds to workload and can compromise the
accuracy of information recorded. Findings highlight that
both organisational and technological issues present during
‘business-as-usual’ service planning operations can affect
the ability of firefighters to respond to incidents by compro-
mising the use and utility of risk information.

6.2 Practical implications

The findings of this research have many practical implica-
tions for how fire services gather, record and update SSRI
to improve the use and utility of this information. Firstly, it
is important to ensure that training and guidance is in place
that is tailored to all roles within the service. For example,
all roles need clarity regarding the purpose of SSRI, the
information that needs to be included and why, and how to
record this information. More senior managerial roles also
require training to clarify processes for quality assuring
SSRI. Training delivery needs to be flexible, with in-person
sessions for both new recruits and firefighters that are new
to quality assurance roles, and online ‘refresher training’
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that firefighters can access at any time throughout their
career. Guidance should include practical examples of SSRI
records that can serve as a template to support firefighters by
highlighting the standard of information to include and how
this needs to be formatted.

Findings also indicate the need for fire services to focus
on how information is structured, including the layout of
platforms used to store and access SSRI. For operational
roles responding to the dynamic phases of an incident,
capacity for processing information is particularly limited,
which means that information needs to be relevant, concise,
and easy to access. Systems need to allow content to be eas-
ily navigated and located, including breaking text up into
manageable sections with colour coding or tabs to locate
relevant content. It is also important to recognise that infor-
mation needs will differ across roles and incident phases.
Fire services should ensure that systems allow content to be
presented in a way that distinguishes between what infor-
mation is risk critical to each role and incident phase to
reduce cognitive load and improve ability to identify and
make sense of relevant information. For example, opera-
tional roles will require concise information during dynamic
phases, but links could be included to more detailed infor-
mation for senior roles or when time permits. The devel-
opment of IT systems that allow better access to relevant
information during emergencies is an important, growing
body of research (Sophronides et al. 2017), including how
information is distributed across networks during multia-
gency response to disasters (Son 2023; Stanton 2016).

In addition, consideration needs to be given to the
allocation of workload for recording and updating SSRI.
Within the fire service participating in this study, sites were
weighted equally in terms of workload. However, sites
may vary in size, risk level, and complexity, all of which
affect how frequently updates are needed and how long it
will take to conduct checks and record this information.
Whilst it remains unclear why this issue has not previ-
ously received the attention it needs, a potential explanation
relates to changes in resourcing over time. When the process
of recording SSRI was first introduced in 2004, fewer sites
required such information to be recorded and there were
more firefighters employed in the UK (Home Office 2022).
The number of sites requiring SSRI has grown over time,
whilst firefighter numbers have decreased. This is likely to
have placed pressure on the service, exacerbating issues
regarding recognition of workload. Findings highlight the
importance of acknowledging differences in time required
to complete SSRI for different sites to encourage focus on
quality rather than viewing the recording and updating of
SSRI as a ‘tick box’ exercise.

Whilst this study focused on factors affecting firefighter
use of SSRI, employers in many countries have a legal
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responsibility to identify, assess and mitigate risks to pro-
tect their employees (Health and Safety Executive n.d.,
Occupational Safety and Health Act of 1970). This includes
implementing systems to record potential risks and hazards,
and steps for mitigating them. Understanding what factors
affect the use of risk information has broader applications.
The findings of this research may therefore be relevant for a
wide range of organisations, particularly those that operate
in extreme environments.

7 Limitations and future research

This study adopted a qualitative approach to data collec-
tion and analysis. Criticisms have been levelled regarding
the subjectivity of this methodological approach. However,
steps were taken to improve the trustworthiness of findings,
both during data collection and analysis. During interviews,
researchers paraphrased discussions to provide opportuni-
ties for firefighters to correct interpretation and asked them
to provide concrete examples to clarify points. During anal-
ysis, inter-rater checks were adopted across researchers and
themes were shared with a subgroup of participants to verify
whether interpretations reflected participant meaning.

It is also important to note that interviews were con-
ducted with firefighters from a single region in the UK.
Whilst the collection and use of SSRI is a requirement in
fire services across the UK and many other countries, there
may be variations in the systems in place for gathering, stor-
ing, and retrieving SSRI that affect use differently. How-
ever, with criticisms being levelled at a number of services
regarding the gathering, storage, access, and use of SSRI,
this would suggest issues are widespread. Nevertheless,
further research is needed that focuses on interviewing fire-
fighters across a wider range of regions to demonstrate the
extent to which current findings apply.

8 Conclusion

Overall, this qualitative study identified factors affecting
firefighter use of SSRI and recommendations for address-
ing issues. Findings highlight that use is affected by the
relevance, structure, and quality of information, which are
influenced by workload, training and guidance, and system
accessibility. Findings also highlight differences in how fac-
tors affect SSRI use across organisational levels, with oper-
ational roles responding to dynamic, time pressured phases
of incidents being particularly affected. These findings pose
practical implications for gathering and recording SSRI to
improve use and utility. Indeed, many of the recommenda-
tions noted above are being implemented in the fire service
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the research was conducted with. However, it is important
for research to monitor the impact that implementation of
evidence-based recommendations have on practice, both for
improving service delivery, theory validation, and under-
standing human behaviour in extreme environments.
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