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Use of Sta tis ti cal Data in Fire En gi neer ing De sign
– an In ter na tional Com par i son

Wy ko rzy sta nie da nych sta ty sty cz nych
w pro je kto wa niu z za kre su bez pie cze ñ stwa

po ¿a ro we go bu dyn ków – po rów na nie
miêdzynarodowe

Abs tract

Pro ba bi li stic risk as ses s ment (PRA) is in cre a sin gly be ing used as a te ch ni que to
me a su re risk wi t hin fire sa fe ty en gi ne e ring ana ly ses of bu i l ding de signs. PRAs are
re liant on good qu a li ty, up- to - da te, sta ti sti cal data. Data is pu b li s hed in va rio us
fo r mats in dif fe rent juri s di c tions aro und the world and a Bri tish Stan dard was
pu b li s hed in 2003 that col la ted sta ti stics re le vant to fire in ci dents, in ju ry and de aths, 

spe ci fi cal ly for use in PRAs.
This pa per ma kes an in ter na tio nal co m pa ri son by, fi r st ly, lo o king at fire sa fe ty

en gi ne e ring wi t hin the Uni ted Kin g dom and wi t hin the Slo vak Re pu b lic. It ou t li nes
the fire sa fe ty re gi mes in the two juri s di c tions de scri bing how they have evo l ved
over re cent de ca des, and di s cus ses how trends are chan ging from sole use of
pres cri p ti ve co des to wards more pre va lent use of perfo rman ce- ba sed me t hods-
en vi ron ments whe re PRAs are most use ful. Af ter di s cus sing how the Bri tish Stan dard 
shows sta ti sti cal data, and qu e stio ning whe t her the data re ma ins cur rent, the pa per
then pre sents up da ted sta ti stics ba sed on the most re cen t ly ava i la b le data in both
the UK and the Slo vak Re pu b lic. Co m pa ri sons be twe en the data are drawn and
di s cus sed, along with li mi ta tions of the stu dy.

The pa per con c lu des that data re la ting to fire fre qu en cy, fire in ju ry and fire
de ath al ter over time, and that data are qu i te spe ci fic to the co un try of ori gin. For
fire sa fe ty en gi ne e ring PRA stu dies to be me a nin g ful, the most up- to - da te data, and
data re le vant to the juri s di c tion un der con si de ra tion must be so ught. 

Ke y words: Fire sa fe ty en gi ne e ring, Bu i l dings, stru c tu res & de sign, Risk & pro ba bi li ty 
ana ly sis



1. Fire Sa fe ty Sy stem in the UK

Fire en gi ne e ring is in cre a sin gly be ing used as an al ter na ti ve to the tra di tio nal
pres cri p ti ve me ans of me e ting the fun c tio nal re qu i re ments of Part B of the
Bu i l ding Re gu la tions in En gland and Wa les. Whilst fire en gi ne e ring may be the
only pra cti cal way to achie ve a sati sfa c to ry stan dard of fire sa fe ty in some la r ge
and co m p lex bu i l dings (Fire Pro te c tion As so cia tion, 2008) it is just one ele ment
of the UK fire sa fe ty sy stem.

Sta tu to ry fire sa fe ty pro vi sion wi t hin the UK has evo l ved slo w ly over many
cen tu ries, la r ge ly dri ven in re a c tion to ma jor di sa sters. In Lon don, ar gu es Law
(1991), the most si g ni fi cant fire di sa ster was the Gre at Fire of 1666, when the
ma jor part of the city was de stro y ed. The re was lit t le loss of life, and the ru les for
re bu i l ding the city con cen tra ted on re du cing the spre ad of fire be twe en
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Stre sz cze nie

Oce na proba bili sty cz na ry zy ka (ang. pro ba bi li stic risk as ses s ment – PRA) jest co -
raz czê œciej wyko rzy sty wa na jako te ch ni ka sza co wa nia ry zy ka w ra mach in ¿y nie rii
bez pie cze ñ stwa po ¿a ro we go w ana li zach pro je któw bu do w la nych. Ana li zy PRA s¹
uza le ¿ nio ne od aktu a l nych da nych sta ty sty cz nych do brej ja ko œci. Dane ta kie s¹
pub li ko wa ne w ró ¿ nych fo r ma tach w ró ¿ nych kra jach na ca³ym œwie cie. Je den z ta -
kich do ku men tów to Bri tish Stan dard, opub li ko wa ny w 2003 roku, w któ rym ze -
bra no sta ty sty ki do tycz¹ce wy pa d ków oraz ofiar i ob ra ¿eñ zwi¹za nych z po ¿a rem,
spe cja l nie do sto so wa nia w ana li zach PRA.

Ar ty ku³ za wie ra po rów na nie miê dzy naro do we w pod wzglê dem in ¿y nie rii bez -
pie cze ñ stwa po ¿a ro we go w Wie l kiej Bry ta nii oraz w Re pu b li ce S³owa c kiej. Okre œla
ona stan i ramy ochro ny prze ciwpo ¿a ro wej wraz kró t kim opi sem pro ce su jej ewo -
lu cji w osta t nich de ka dach oraz za wie ra dys ku sjê na te mat zmia ny tren dów od sto -
so wa nia wy³¹cz nie prze pi sów na ka zo wych w kie run ku co raz czê st sze go sto so wa nia 
prze pi sów fun kcjo na l nych (ang. per fo r man ce ba sed), w któ rych ana li zy PRA maj¹
sze r sze za sto so wa nie. Po przed sta wie niu spo so bu, w jaki Bri tish Stan dard przed sta -
wia dane sta ty sty cz ne i prze pro wa dze niu ana li zy tego, czy dane po zo staj¹ aktu a l ne, 
ar ty ku³ na stê p nie przed sta wia za ktua lizo wa ne sta ty sty ki opa r te na naj no wszych do -
stê p nych da nych, za rów no z Wie l kiej Bry ta nii jak i Re pu b li ki S³owa c kiej. Na stê p nie
omó wio no wy ko na ne po rów na nia po miê dzy da ny mi wraz z ogra ni cze nia mi ba da -
nia.

Ar ty ku³ ko ñ czy siê kon kluzj¹, ¿e dane do tycz¹ce czê stot li wo œci wy stê po wa nia
po ¿a rów oraz ofiar i ob ra ¿eñ zwi¹za nych z po ¿a ra mi zmie niaj¹ siê w cza sie, a dane
s¹ doœæ spe cy fi cz ne dla kra ju po cho dze nia. Aby ana li za PRA z za kre su in ¿y nie rii
bez pie cze ñ stwa po ¿a ro we go mia³a sens, na le ¿y ko rzy staæ z naj bar dziej aktu a l nych
da nych oraz da nych do tycz¹cych roz pa try wane go kra ju.

S³owa klu czo we: In ¿y nie ria Bez pie cze ñ stwa Po ¿a ro we go, bu dow ni c two, pro je kto - 
wa nie, ana li za proba bili sty cz na ry zy ka



bu i l dings. Con trols were pla ced on ma te rials of con stru c tion, on the thi c k ness of
walls and on the width of stre ets, de scri bes Law (1991) and Read (1993). The se
ru les were ri gi d ly pre s c ri bed.

In the 19th cen tu ry, af ter di sa stro us in du strial fi res kil led fire fi g h ters and gave 
ma jor fi nan cial los ses, fu r t her re gu la tions were de ve lo ped. In the 20th cen tu ry,
ex pe rien ces of fi res du ring the Se cond World War were inco r po ra ted into the
Post -war Bu i l ding Stu dies on Fire Gra ding of Bu i l dings. Ma l ho tra, et al. (1987)
sug gests that the se were seen as lan d mark do cu ments of the ir day in flu en cing the 
te ch ni cal con tent of the sub se qu ent Bu i l ding Re gu la tions. By the time fu r t her
amen d ments were made by 1976, the re gu la tions co m pri sed 307 pa ges, were
hi g hly pres cri p ti ve, and, in Law’s opi nion, un de r sto od only by la wy ers.

De spi te cri ti cism, pres cri p ti ve bu i l ding re gu la tions have been an im po r tant
co m po nent in the evo lu tion of fire sa fe ty in bu i l dings. It is ack now le d ged that
(Ha so fer, Beck et al. 2007) pres cri p ti ve de sign has re su l ted in the achie ve ment of
sa fe ty le vels which the com mu ni ty ap pe ars to ac cept.

As a re sult of the la r ge and ra pid in cre a se in in no va ti ve and di ve r si fied bu i l ding
de sign, in clu ding the ex pan sion of air tra vel in the ea r ly 1970s, pres cri p ti ve
re gu la tions be ca me de mon stra b ly re stri c ti ve and in fle xi b le (Wi l kin son, et.al., 2010).
De signs ba sed on the pres cri p ti ve stan dards of the time si m p ly couldn’t cope with
this new de sign re qu i re ment. Some en gi ne ers and scien tists saw the po ssi bi li ty of
ap p ly ing scien ti fic re se arch di re c t ly to the de sign of in di vi du al bu i l dings (Cha r ters,
2006). Ot hers, in clu ding Ra ma chan dran (2000), ar gu ed that pres cri p ti ve ru les are
hi g hly em pi ri cal and co uld lead to co st ly ove r - de signs, par ticu la r ly for la r ge
bu i l dings, the re by stren g t he ning the case for an al ter na ti ve ap pro ach.

The com mi t ment of UK Go ve r n ment to de re gu la tion and to re du ce the bur den 
on in du stry led, in 1985, to the in tro du c tion of new fun c tio nal bu i l ding
re gu la tions, i.e. the Bu i l ding Re gu la tions 1985 (Sa na y ei, 1995). The re qu i re ments
for fire sa fe ty of bu i l dings gi ven in the 1985 re gu la tions were set out in four
fun c tio nal re qu i re ments and the fun c tio nal na tu re of the re gu la tions pro vi ded
gre a ter oppo r tu ni ties for the ad op tion of fire en gi ne e red ap pro a ches to fire sa fe ty
de sign. Sin ce then, fire en gi ne e ring, as a me ans of sa ti s fy ing the re qu i re ments of
bu i l ding re gu la tion, is an ap pro ach which has fre ed up bu i l ding de sign, whilst at
the same time pro vi ded su i ta b le le vels of sa fe ty. Many of the ex ci ting bu i l dings
cur ren t ly be ing en jo y ed in the UK have been de si g ned with en gi ne e red fire sa fe ty
and co uld not have been bu ilt un der the pre vio us pres cri p ti ve me t hods.

2. Fire Sa fe ty Sy stem in the Slo vak Re pu b lic

The fire sa fe ty sy stem in the Slo vak Re pu b lic re co g ni zes only one ap pro ach to 
the de sign of bu i l dings which is de fi ned in Re gu la tion 94/2004 (as amen ded)
(Re gu la tion, 2004) and the STN 92 0201 stan dard su i te (SUTN, 2000). The re is
no le gis la ti ve fra me work for the use of al ter na ti ve de sign ap pro a ches such as fire
sa fe ty en gi ne e ring. All fire sa fe ty de sign sub mis sions must be pre pa red by de sign 
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pro fes sio nals with a cer ti fi ca te is su ed by the Mi ni stry of in ter ior. Al t ho ugh
uti li zing a ran ge of ca l cu la tions, the stan dards are pres cri p ti ve in prin ci p le, as the 
ac ce p tan ce cri te ria (ma xi mum fire lo ads, eva cu a tion ti mes, etc.) are fi xed and
can not be al te red for a spe ci fic bu i l ding. 

In the first half of the 1900’s, fire sa fe ty re qu i re ments were in clu ded in ce r ta in
spe ci fic de sign stan dards, e.g. for the a tres, ci ne mas etc. A stan dar di sed fire sa fe ty
sy stem in the Slo vak re pu b lic ba sed on a core fire sa fe ty stan dard was first
in tro du ced in 1954. The core stan dard – CSN 73 0760 Fire re gu la tions for
con stru c tion of in du strial fa c to ries and ho u sing esta tes (CSN, 1954). This stan dard
set the re qu i re ments on fire sa fe ty ba sed on the ca te go ry or use of a bu i l ding
(si mi la r ly to pu r po se gro ups). This stan dard was so le ly pres cri p ti ve, with
a mi ni mum of ca l cu la tions.

A si g ni fi cant chan ge in the ap pro ach to fire sa fe ty de sign hap pe ned when a new
su i te of fire sa fe ty stan dards was in tro du ced in 1977. The su i te co m pri sed a core
stan dard CSN 73 0802 Fire pro te c tion of bu i l dings – Com mon re gu la tions, and ot her
stan dards ge ne ral ly re fer red to as CSN 73 08xx. The se in clu ded three ca te go ries of
stan dards: de sign, va lu es and test stan dards. The de sign stan dards pro vi ded de sign
spe ci fi ca tion for bu i l dings; ce r ta in bu i l ding ca te go ries had de di ca ted stan dards, e.g.
CSN 73 0833 Bu i l dings for dwel ling and lo d ging, CSN 73 0831 Pla ces of as se m b ly. In
1992, CSN 73 0804 Fire pro te c tion of bu i l dings – In du strial bu i l dings, was in tro du ced.

Al t ho ugh a ma jor re vi sion of the fire sa fe ty stan dards, which led to the
in tro du c tion of the STN 92 0201 su i te, was car ried out in 2000, the ba sic
phi lo so p hy and de sign prin ci p les re ma i ned un chan ged. Es sen tial ly, the re vi sion
me ant a re stru ctu ra tion of the CSN 73 08xx su i te; ce r ta in stan dards were
ama l ga ma ted and ob so le te stan dards were wi t h drawn. 

The cur rent STN 92 0201 su i te is di vi ded into four parts, each of which
fo r ming a se pa ra te part of the su i te. They are as fol lows:

STN 92 0201 – 1 Fire risk and ma xi mum fire com pa r t ment area
STN 92 0201 – 2 Bu i l ding con stru c tions
STN 92 0201 – 3 Es ca pe ro u tes and eva cu a tion of oc cu pants
STN 92 0201 – 4 Spa ce se pa ra tion (Ex te r nal fire spre ad).
The pri ma ry prin ci p le of stru c tu ral de sign is the ca l cu la tion of fire risk which is 

ex pres sed as a ca l cu la ted fire load for non -in du strial bu i l dings and an equ i va lent
time of fire du ra tion for in du strial bu i l dings. Fire risk is ta ken as the ex pe c ted
in ten si ty of a fire in a gi ven bu i l ding. The ca l cu la tion me t hod is qu i te de ta i led,
very si mi lar to fire en gi ne e ring ca l cu la tions, in vo l ving fire load de nsi ties,
ven ti la tion are as, room he ights etc. Ba sed on the re sults of the abo ve ca l cu la tions,
fire re si stan ce re qu i re ments are esta b li s hed for bu i l ding con stru c tion.

The de sign of eva cu a tion ro u tes also in vo l ves de ta i led ca l cu la tions. Apart
from the nu m ber of oc cu pants, the lengths, widths and of es ca pe paths, oc cu pant
ca te go ry and ot her fa c tors are ac co un ted for. In this case the ma xi mum al lo wa b le
eva cu a tion time is used as the ac ce p tan ce cri te rion. 
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As men tio ned pre vio u s ly, al t ho ugh a high de gree of ca l cu la tion is em p lo y ed, the
fi nal ac ce p tan ce cri te ria are set in the stan dards and re gu la tion and can not be
ad ju sted in any way. This is a ma jor dra w back of the stan dards; de ta i led de sign
ca l cu la tions are eva lu a ted aga inst a ge ne ral set of ac ce p tan ce cri te ria. In ad di tion, the
ac ce p tan ce cri te ria have not been re vie wed for over 30 ye ars in some ca ses, ha ving
the re fo re lost con ne c tion with the cur rent sta te of fire sa fe ty en gi ne e ring and scien ce.

3. Use of Fire Sta ti stics

BS7974 Code of Pra cti ce on the Ap p li ca tion of Fire en gi ne e ring Prin ci p les to
the de sign of Bu i l dings is a do cu ment that de fi nes a pro cess for un de r ta king fire
en gi ne e ring ana ly sis. This code is sup po r ted by eight Pu b li s hed Do cu ments,
which con ta in de ta i led te ch ni cal gu i dan ce on dif fe rent aspects of fire en gi ne e ring
from ba c k gro und in fo r ma tion to quan ti ta ti ve risk as ses s ment (Cha r ters, 2006).

Part 7 of this su i te of do cu ments is con ce r ned with pro ba bi li stic risk
as ses s ment (PRA). (Bri tish Stan dards In sti tu tion, 2003). Al t ho ugh not
com mon ly used, PRA is a use ful in or der to ge ne ra te a me a su re of risk. Mo zer
and Klu cka (2014) de scri be the te ch ni que as; sta ti sti cal data ga t he red from
si mi lar sce na rios is used to pre dict fu tu re fire ex tent and con se qu en ces.

The ave ra ge le vels of risks for a ran ge of bu i l ding ty pes, in terms of both
de aths per bu i l ding per year and de aths per oc cu pant per year, are ex pres sed in
Ta b le 2 of BS7974 Part 7 (BSI, 2003). It is sta ti sti cal data such as the se that are
used by fire sa fe ty en gi ne ers when con du c ting PRAs.

Ho we ver, for PRA to be via b ly used, the re is a to tal re lian ce on the avai la bi li ty 
of good qu a li ty sta ti sti cal data. As di s cus sed by Bird, et al. (2012), the re are
a va rie ty of so u r ces that re port the fi nan cial and so cie tal cost of fire wi t hin the
UK. The Asso cia tion of Bri tish In su rers (ABI) in its pa per Ta c kling Fire: A Call for
Ac tion (ABI, 2009) esti ma tes the in su red cost of fire is £1.3bn. It also re ports that 443 
de aths and 13,200 ca su a l ties were ca u sed by fire in 2007. The UK Go ve r n ment in its
re port The Eco no mic Cost of Fire: Esti ma tes for 2004 (Of fi ce of the De pu ty Pri me
Mi ni ster, 2006) re ports a pro je c ted fi gu re of £7.03bn for the cost of fire for the year
2004. The re fo re it is cle ar that the con se qu en ce and cost of fire re ma ins si g ni fi cant.
Ho we ver, are the fre qu en cies, and hen ce pro ba bi li ties of fi res re ma i ning
con stant?

The la test data from the UK (De pa r t ment of Com mu ni ties and Lo cal
Go ve r n ment, 2014) sug gests that the in ci den ce of fi res is fal ling, and
sig nifi can t ly so. Lo cal au t ho ri ty fire and re s cue se r vi ces at ten ded 170,000 fi res in
En gland in 2013-14. This is the se cond lo west nu m ber of fire in ci dents re cor ded.
The re cord low nu m ber of fi res in 2012-13 was the re sult of fe wer ou t do or fi res,
due to abo ve ave ra ge ra in fall that year. The re were 275 fire fa ta li ties in En gland
in 2013-14. The se were 14 (5%) fe wer than in 2012-13 and 39% lo wer than in
2003-04. Two thirds of all fire fa ta li ties were in ac ci den tal dwel ling fi res (181 in

Use of Sta tis ti cal Data in Fire En gi neer ing De sign – an In ter na tional Com par i son 171



2013-14). Whi le the se were six hi g her than in 2012-13, this is the se cond lo west
nu m ber re cor ded and more than a third lo wer than in 2003-04. In 2012-13, the re
were 3600 ho spi tal non - fa tal fire ca su a l ties. The se were 5% and 55% fe wer than
one year and ten ye ars ea r lier re spec ti ve ly.

Ta b le 1. Ta b le 2, re pro du ced from BS7974-7 (BSI, 2003)

Oc cu pan cy

No. of No. of Ave ra ge/year [95/97/98/99]

bu i l dings oc cu pants
No. of
de aths

No. of
in ju ries

No. of
fi res

De ath /
bu i l ding/year

De ath/
oc cu pant/year

Fu r t her edu ca tion 1 051 845 617a 0.0 17 535 < 2.4 × 10-4 < 3.0 × 10-7

Scho ols 34 731 10 503 100a 0.0 51 1 669 < 7.2 × 10-6 < 2.4 × 10-8

Li cen sed pre mi ses 101 081 – 2.8 262 3 317 2.7 × 10-5 –

Pu b lic re c re a tion
bu i l dings

45 049 – 1.3 48 2 581 2.8 × 10-5 –

Shops 354 475 – 3.3 284 5 671 9.2 × 10-6 –

Ho tels 28 371 389 174a 2.5 116 1 021 8.8 × 10-5 6.4 × 10-6

Ho stels 9 829 – 0.5 60 1 338 5.1 × 10-5 –

Ho spi tals 3 486 – 3.3 113 3 063 9.3 × 10-4 –

Care ho mes 29 080 – 4.5 130 1 616 1.5 × 10-4 –

Of fi ces 209 627 4 107 000b 0.3 219 1 988 1.2 × 10-6 7.3 × 10-8

Fa c to ries 170 972 – 4.3 286 5 299 2.5 × 10-5 –

All abo ve oc cu pan cies 987 752 15 844 891 22.5 1 584 28 096 2.3 × 10-5 6.5 × 10-6

NOTE:
It might be more ap pro pria te to uses the nu m ber of de aths per oc cu pant for la r ge or co m p lex bu i l dings.
aNu m ber of oc cu pants equ als to the sum of the nu m ber of em p lo ye es and ot her oc cu pants.
bNu m ber of oc cu pants equ als to the sum of the nu m ber of em p lo ye es only.

The sta ti stics that are pu b li s hed in BS7974 Part 7 (BSI, 2003) are ta ken from
data col le c ted in the ea r ly 1990s. They re fe ren ce data so u r ces such as the UK’s
An nu al Abs tract of Sta ti stics of 1995, the Fire Sta ti stics of 1993 and He alth and
Per son nel So cial Se r vi ces Sta ti stics for En gland of 1994. The re fo re, it is
rea so na b le to as su me that the sta ti stics are now out of date and in need of
re vi sion, in or der to ena b le re lia b le PRA to be un de r ta ken.

In the Slo vak Re pu b lic, the pro ba bi li ty of a fire sta r ting is used in the
stan dar di zed fire de sign ca l cu la tions as in put for the ma xi mum al lo wa b le
eva cu a tion time and ma xi mum al lo wa b le size of com pa r t ment. Part 2 of the STN 
92 0201 stan dard (SUTN, 2001) con ta ins an an nex li sting the pro ba bi li ties of a
fire sta r ting for a ran ge of oc cu pan cies. The data from which the pro ba bi li ties
were ca l cu la ted had been col le c ted du ring the pe riod from 1974 to 1984 (Zo u fal,
1982). Gi ven the de ve lo p ment in te ch no lo gies and equ i p ment, the va li di ty of the
pro ba bi li ties of a fire sta r ting is que stio na b le. As sta ted pre vio u s ly, no al ter na ti ve 
ap pro ach is ava i la b le, hen ce, PRAs are not car ried out in the Slo vak re pu b lic.
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4. Fire statistic data from United Kingdom and Slovak Republic
– Revision of Table 2

To pro vi de the same stru c tu re of re sults, the bu i l ding cate go ri sa tion from
Ta b le 2 of PD 7974-7 was used as a ba sis, with an ad di tion of the fol lo wing new
ca te go ries: trans port bu i l dings, agri cu l tu ral bu i l dings, wa re ho u ses (si g ni fi cant
fire loss) and blocks of flats (la r ge nu m ber of fi res). The ho tel and ho stel
ca te go ries were ama l ga ma ted due to the si mi la ri ties in the ir use. The up da ted
stru c tu re of sta ti sti cal data co vers the stan dard bu i l ding uses/oc cu pan cies in
a gre a ter ex tent.

In the UK, the data was ga t he red by ana ly sing pu b li s hed sta ti sti cal data from
va rio us so u r ces such as:
l The UK Fire Sta ti stics, (De pa r t ment of Com mu ni ties and Lo cal

Go ve r n ment, 2012);
l The eco no mic cost of fire: Fire re se arch re ports (De pa r t ment of

Com mu ni ties and Lo cal Go ve r n ment); and
l The An nu al Abs tract of Sta ti stics (Of fi ce for Na tio nal Sta ti stics)

Thro ugh ana ly sis of this data, it is po ssi b le to de ri ve up da ted fi gu res for
ele ments of the data pre sen ted in Ta b le 2 of BS7974-7.

This re se arch has fo und that the re has been a si g ni fi cant chan ge in the
nu m bers of fire re port in the UK sin ce BS7974-7 was first pu b li s hed.
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Fi gu re 2 shows that the ma jo ri ty of bu i l ding ca te go ries have seen a si g ni fi cant
drop in the fre qu en cy of fi res, espe cial ly re ta il and in du strial ca te go ries.
In te re stin gly, this drop hasn’t been re p li ca ted in of fi ces and care ho mes.

The Slo vak sta ti sti cal data were ga t he red from a 5-y e ar pe riod from 2008 to
2012 from sta ti sti cal ye ar bo oks pu b li s hed by the Fire & Re s cue Se r vi ce
Head qu a r ters. The gra p hi cal pre sen ta tion of the nu m ber of fi res for the
in di vi du al bu i l ding ca te go ries is shown in Fi gu re 3. The data re ve al that ce r ta in
ca te go ries have seen a si g ni fi cant chan ge in the nu m ber of fi res, when co m pa ring 
the 2008 ba se li ne with the fi gu res for 2012. It may also be seen that the re is
a re la ti ve ly high de gree of flu c tu a tion and few ca te go ries show a con si stent
de cre a se. 

Fire oc cur ren ce sho uld be, ho we ver, ana ly sed in con ne c tion to the nu m ber of
bu i l dings in each oc cu pan cy gro up. For this re a son a su r vey con du c ted by the
Slo vak in sti tu te of bu i l ding su r ve y ors is in clu ded in Ta b le 2, co ve ring the pe riod
of 2008-2012. 

Al t ho ugh Ta b le 3 sug gests that the nu m ber of fi res de cre a sed in the ma jo ri ty
of the bu i l ding ca te go ries de spi te the in cre a se in the nu m ber of bu i l dings, the
afo re men tio ned flu c tu a tion sho uld be ta ken into con si de ra tion. The re fo re, for
each year, the pro ba bi li ties of a fire sta r ting, fire fa ta li ty and fire in ju ry are
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ca l cu la ted using the nu m ber of bu i l dings, fi res, fa ta li ties and in ju ries re cor ded in 
that pa r ti cu lar year. Sub sequ en t ly, the ye a r ly va lu es of fire, de ath and in ju ry
pro ba bi li ties are ave ra ged over the mo ni to red pe riod, in or der to avo id ove r ly
op ti mi stic or pes si mi stic re sults. In ad di tion to the 2008-2012 data, Ta b le 3
pre sents pro ba bi li ties ca l cu la ted using fire oc cur ren ce, in ju ry and fa ta li ty data
from 1993-2012 aga inst the nu m ber of bu i l dings from 2012. This is due to the
fact that in se ve ral ca ses a zero pro ba bi li ty was ca l cu la ted from the 2008-2012
data, which is not re a li stic. 

Ta b le 2. Nu m ber of bu i l dings by ca te go ry 1998-2012, SK sta ti stics

Bu i l ding ca te go ry
Nu m ber of bu i l dings Chan ge 

2008 2009 2010 2011 2012 2008-2012

Agri cu l tu ral 49 435 52 233 53 696 59 626 60 605 22.6%

Blocks of flats 45 949 49 328 51 313 53160 53 673 16.8%

Care ho mes – – – – – –

Edu ca tion 16 127 16 504 16 456 16 684 16 635 3.1%

Ho spi tals 3979 4173 4279 4601 4678 17.6%

Ho tels and ho stels 10 845 10 859 10 672 10 546 10 500 -3.2%

In du strial 23 613 24 913 25 688 27 813 281 11 19.0%

Of fi ce 6854 7819 8239 9385 9691 41.4%

Pu b lic re c re a tion 53 771 58 524 61 497 68 481 70 992 32.0%

Shops 12 386 14 281 15122 16 920 17 591 42.0%

Trans port 5186 5935 6652 7641 7843 51.2%

Wa re ho u ses – – – – – –

Ta b le 3. Pro ba bi li ties of fire sta r ting, fire in ju ry and fire fa ta li ty, SK sta ti stics

Bu i l ding ca te go ry

Pro ba bi li ty
(2008-2012 fire and bu i l ding data)

Pro ba bi li ty
(1993-2012 fire data and 2012 bu i l ding

data)

Fire sta r ting Fire in ju ry Fire fa ta li ty Fire sta r ting Fire in ju ry Fire fa ta li ty

Agri cu l tu ral 1.61 × 10-03 4.45 × 10-05 0.00 × 10+00 1.76 × 10-03 9.59 × 10-05 7.86 × 10-06

Blocks of flats 1.29 × 10-02 1.41 × 10-03 1.21 × 10-04 1.40 × 10-02 1.72 × 10-03 2.80 × 10-04

Care ho mes – 1.08 × 10-01 0.00 × 10+00 – 1.29 × 10-01 3.23 × 10-02

Edu ca tion 1.51 × 10-03 4.84 × 10-05 1.22 × 10-05 1.95 × 10-03 5.15 × 10-05 5.73 × 10-06

Ho spi tals 2.97 × 10-03 9.70 × 10-05 0.00 × 10+00 3.22 × 10-03 1.71 × 10-04 2.14 × 10-05

Ho tels and ho stels 1.89 × 10-02 1.16 × 10-03 3.17 × 10-04 1.47 × 10-02 7.24 × 10-04 2.52 × 10-04

In du strial 8.13 × 10-03 4.79 × 10-04 7.11 × 10-06 8.12 × 10-03 7.89 × 10-04 2.71 × 10-05

Of fi ce 4.06 × 10-03 3.02 × 10-04 2.56 × 10-05 4.39 × 10-03 2.46 × 10-04 5.90 × 10-05

Pu b lic re c re a tion 5.34 × 10-04 3.55 × 10-05 1.19 × 10-05 4.74 × 10-04 1.48 × 10-05 4.93 × 10-06

Shops 8.47 × 10-03 5.56 × 10-04 0.00 × 10+00 6.89 × 10-03 2.61 × 10-04 5.68 × 10-06

Trans port 8.81 × 10-03 8.60 × 10-04 3.37 × 10-05 7.55 × 10-03 4.91 × 10-04 1.28 × 10-05

Wa re ho u ses – 6.90 × 10-02 9.82 × 10-03 – 6.16 × 10-02 3.00 × 10-03

Ita li ci zed va lu es re pre sent re la ti ve pro ba bi li ties of a fire re su l ting in an in ju ry or a fa ta li ty be ca u se the nu m -
ber of bu i l dings is un k nown.
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Sin ce the nu m bers of bu i l dings were not ava i la b le for all ca te go ries of
bu i l ding use, re la ti ve pro ba bi li ties of fire in ju ry and fa ta li ty were used. They
ex press what pro po rtion of all fi res re cor ded for a gi ven ca te go ry of use re su l ted
in an in ju ry or de ath.

The UK sta ti sti cal re view fo und dif fi cu l ties in de te r mi ning the nu m ber of
bu i l dings in each oc cu pan cy gro up. This work in vo l ved ana ly sis of the An nu al
Abs tract of Sta ti stics (Of fi ce for Na tio nal Sta ti stics, 2012) which pro ved
in te re sting but in conc lu si ve. By way of exa m p le, the nu m ber of scho ols has
re ma i ned re la ti ve ly con stant be twe en the mid 1990s to 2010, but data re la ting to
fu r t her edu ca tion has re por te d ly drop ped from over 1000 to aro und 150. It is not
li ke ly that this me ans the re are fe wer bu i l dings, but more an in di ca tion that
vo ca tio nal col le ges and uni ve r si ties have ama l ga ma ted and con so li da ted into
fe wer, la r ger or ga ni sa tions. Ano t her ca te go ry of bu i l ding ana ly sis re ve a led that
the nu m ber of shops has de cre a sed from over 350000 to aro und 200000. This is
li ke ly to be an ac cu ra te re fle c tion, but, as a ge ne ral trend can not be drawn from
this ana ly sis, the nu m ber of bu i l dings has not been up da ted as part of this
re se arch. Hen ce, the fol lo wing Ta b le 4 de te r mi nes pro ba bi li ties ba sed on the
nu m bers of bu i l dings de te r mi ned in the mid 1990s.

Ta b le 4. Pro ba bi li ties of fire sta r ting, fire in ju ry and fire fa ta li ty, UK sta ti stics

Bu i l ding ca te go ry

Pro ba bi li ty
(2012 fire data and 1999 bu i l ding data)

Pro ba bi li ty
(1995-1999 fire and bu i l ding data)

Fire sta r ting Fire in ju ry Fire fa ta li ty Fire sta r ting Fire in ju ry Fire fa ta li ty

Agri cu l tu ral – 3.60 × 10-02 0.00 × 10+00 – – –

Blocks of flats – 2.49 × 10-01 5.78 × 10-03 – – –

Care ho mes 7.63 × 10-02 7.70 × 10-03 6.88 × 10-05 5.56 x 10-02 4.47 × 10-03 1.55 × 10-04

Fu r t her edu ca tion 4.24 × 10-01 5.71 × 10-03 0.00 × 10+00 5.09 × 10-01 1.62 × 10-02 0.00 × 10+00

Ho spi tals 3.25 × 10-01 1.38 × 10-02 0.00 × 10+00 8.79 × 10-01 3.24 × 10-02 9.47 × 10-04

Ho tels and ho stels 2.67 × 10-02 2.64 × 10-03 7.85 × 10-05 6.18 × 10-02 4.61 × 10-03 7.85 × 10-05

In du strial 1.45 × 10-02 1.02 × 10-03 3.51 × 10-05 3.10 × 10-02 1.67 × 10-03 2.52 × 10-05

Of fi ce 9.63 × 10-03 5.01 × 10-04 4.77 × 10-06 9.48 × 10-03 1.04 × 10-03 1.43 × 10-06

Pu b lic re c re a tion 2.54 × 10-02 3.55 × 10-04 0.00 × 10+00 5.73 × 10-02 1.07 × 10-03 2.89 × 10-05

Scho ols 1.68 × 10-02 6.62 × 10-04 0.00 × 10+00 4.81 × 10-02 1.47 × 10-03 0.00 × 10+00

Shops 7.54 × 10-03 2.85 × 10-04 2.82 × 10-06 1.60 × 10-02 8.01 × 10-04 9.31 × 10-06

Trans port – 7.12 × 10-02 0.00 × 10+00 – – –

Wa re ho u ses – 2.84 × 10-02 9.47 × 10-03 – – –

Ita li ci zed va lu es re pre sent re la ti ve pro ba bi li ties of a fire re su l ting in an in ju ry or a fa ta li ty be ca u se the nu m -
ber of bu i l dings is un k nown.

5. Co m pa ri sion of UK and SK Sta ti stics Re view

To re view the per fo r man ce of the UK’s and SK’s fire sa fe ty sy stems the
ava i la b le sta ti sti cal data was co m pa red for the in di vi du al bu i l ding ca te go ries.
Sin ce the re is lack of in fo r ma tion on the nu m ber of bu i l dings in the mo ni to red
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ca te go ries, the co m pa ri son is di vi ded in two parts. Whe re the nu m ber of
bu i l dings was ava i la b le, the re spe c ti ve pro ba bi li ties of a fire sta r ting were
co m pa red. In ad di tion, to co ver a bro a der ran ge of bu i l dings, the re la ti ve
pro ba bi li ties of fire in ju ry and fa ta li ty oc cur ren ce were co m pa red. The lat ter may 
be ta ken as a li fe- sa fe ty per fo r man ce me a su re of the fire sa fe ty sy stems
im p le men ted in the Uni ted Kin g dom and Slo vak re pu b lic.

The co m pa ri son of the pro ba bi li ties of a fire sta r ting re ve als a hi g her
pro ba bi li ty of a fire sta r ting in the Uni ted Kin g dom, apart from the “shops”
ca te go ry. The ma jo ri ty of bu i l ding ca te go ries in the Slo vak re pu b lic have the
pro ba bi li ties from the 10-3 ran ge, the Uni ted Kin g dom falls mo st ly into the
10-2 ran ge. Very high and si mi lar pro ba bi li ties of a fire sta r ting was fo und for the
„ho tels and ho stels“ ca te go ry – 1.89 × 10-2 (SK) and 2.67 × 10-2 (UK). The UK
data re ve a led two oc cu pan cy ca te go ries with ab no r mal ly high pro ba bi li ties of
a fire sta r ting – fu r t her edu ca tion and ho spi tals – with the ir re spe c ti ve va lu es of
4.24 × 10-1 and 3.25 × 10-1; it is po ssi b le that the bu i l ding nu m ber data in clu ded
in PD 7974-7 (re p li ca ted in Ta b le 1) had been de ri ved in cor rec t ly.

The co m pa ri son of the re la ti ve pro ba bi li ties (no of in ju ries (de aths) / no of
fi res) re ve a led that the re is no cle ar trend re gar ding fire in ju ries. Out of the 12
ca te go ries co m pa red, hi g her edu ca tion was ex c lu ded, each co un try had five
ca te go ries with “bet ter” per fo r man ce and five ca te go ries with “wo r se”
per fo r man ce when co m pa red to each ot her. Two ca te go ries – scho ols/edu ca tion
and care ho mes – had ap pro xima te ly the same re la ti ve pro ba bi lies of a fire in ju ry, 
for de ta i led re sults re fer to Ta b le 5. The or der of pro ba bi li ty for most of the
oc cu pan cy ca te go ries is 10-2. The only ex ce p tions are blocks of flats and care
ho mes whe re the or der is 10-1.

Ta b le 5. Re la ti ve pro ba bi li ties of fire in ju ry and fire fa ta li ty

Bu i l ding ca te go ry
Re la ti ve pro ba bi li ty of fire in ju ry Re la ti ve pro ba bi li ty of fire fa ta li ty

SK UK SK UK

Agri cu l tu ral 2.76 × 10-02 3.60 × 10-02 4.47 × 10-03 –

Blocks of flats 1.09 × 10-01 2.49 × 10-01 9.35 × 10-03 5.78 × 10-03

Care ho mes 1.08 × 10-01 1.01 × 10-01 3.23 × 10-02 9.02 × 10-04

Ho spi tals 3.27 × 10-02 4.25 × 10-02 6.65 × 10-03 1.08 × 10-03

Ho tels and ho stels 6.14 × 10-02 9.89 × 10-02 1.68 × 10-02 2.94 × 10-03

In du strial 5.89 × 10-02 7.03 × 10-02 8.75 × 10-04 2.42 × 10-03

Of fi ce 7.44 × 10-02 5.20 × 10-02 6.31 × 10-03 4.95 × 10-04

Pu b lic re c re a tion 6.55 × 10-02 1.40 × 10-02 2.23 × 10-02 5.04 × 10-04

Scho ols/edu ca tion 3.21 × 10-02 3.94 × 10-02 8.08 × 10-03 –

Shops 6.56 × 10-02 3.78 × 10-02 8.24 × 10-04 3.74 × 10-04

Trans port 9.76 × 10-02 7.12 × 10-02 3.83 × 10-03 –

Wa re ho u ses 6.90 × 10-02 2.84 × 10-02 9.82 × 10-03 9.47 × 10-03

Ita li ci zed va lu es re pre sent re la ti ve pro ba bi li ties de ri ved from ol der data sin ce the new data yie l ded
0.00 × 10+00.
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On the con tra ry, the re sults in Ta b le 5 in di ca te that for most ty pes of
oc cu pan cy, pro vi ding data is ava i la b le, the pro ba bi li ties of a fire fa ta li ty are lo wer 
in the Uni ted Kin g dom. The only ex ce p tion is the “in du strial” ca te go ry;
wa re ho u sing is equ al in both co un tries. This may be in ter pre ted as a hi g her le vel
of life sa fe ty in the Uni ted Kin g dom, when co m pa red to the Slo vak re pu b lic. The 
or der of pro ba bi li ty of fire fa ta li ty is from 10-3 to 10-4 in the Uni ted Kin g dom and
10-2 to 10-4 in the Slo vak re pu b lic, me a ning a hi g her va ria bi li ty in the fa ta li ty
ra tes. 

6. Li mi ta tions and Fu r t her Work

This stu dy and its re sults hi g hlight dif fi cu l ties with sta ti sti cal data and
pro ba bi li ties de ri ved the re from. On one hand, fire - re la ted data are usu al ly
ac cu ra te and re la ti ve ly easy to ob ta in; al most eve ry co un try re cords the nu m ber
of fire in ci dents, fire in ju ries and de aths as a mi ni mum. Pro blems may, ho we ver,
ari se when fire data for a spe ci fic gro up/sub gro up of oc cu pan cy is re qu i red. To
ob ta in a pro ba bi li ty of a fire sta r ting, the size of the ba sic re fe ren ce gro up, for
which the nu m ber of fi res has been re cor ded, is re qu i red. This is whe re the ma jor 
dif fi cu l ty lies; it is usu al ly ra t her dif fi cult to ob ta in data for the ba sic re fe ren ce
gro up – the nu m ber of bu i l dings in a gi ven oc cu pan cy ca te go ry.

Fi r st ly, if the nu m bers of bu i l dings are re cor ded, the cate go ri sa tion of
bu i l dings is usu al ly not pri ma ri ly re la ted to fire sa fe ty. The re fo re, if it is to be
ap p lied to fire sa fe ty, ama l ga ma tion of fire ca te go ries and/or the ir gene ra li sa tion
has of ten to be ap p lied. And se con d ly, very few bu i l dings are of a sin gle use. This
in tro du ces a le vel of un cer ta in ty for the ma jo ri ty of mi xe d -u se bu i l dings. If
a bu i l ding con ta ins three ty pes of oc cu pan cy, e.g. of fi ce, re ta il and ca r - park,
sho uld it be con si de red as three se pa ra ted bu i l dings or as fra c tions of one
bu i l ding ba sed on the flo or area of the re spe c ti ve oc cu pan cies? It co uld be ar gu ed
that the pro ba bi li ty of a fire sta r ting re la tes to the pre va i ling use (oc cu pan cy type) 
of a bu i l ding, as it se ems to be the only pra cti ca b le so lu tion. Hen ce, when
wor king with mi xe d -u se bu i l dings, the pro po rtion of the va rio us oc cu pan cies
sho uld be ca re ful ly con si de red when se le c ting an ade qu a te va lue of the
pro ba bi li ty of a fire starting.

An exa m p le of the abo ve pro blem may be ob se r ved in Ta b le 4 ba sed on the
UK sta ti sti cal data. The fu r t her edu ca tion and ho spi tal oc cu pan cies have
ex tre me ly high pro ba bi li ties of a fire sta r ting – 8.80 × 10-01 be ing the worst.
Lo o king in Ta b le 1, the re is only abo ut 3000 bu i l dings in the ho spi tal ca te go ry.
In co m pa ri son, in the Slo vak re pu b lic, a much smal ler co un try, the nu m ber of
ho spi tal bu i l dings is over 4500 in 2012. So the re may be a dis c re pan cy in how the
nu m ber of bu i l dings in this pa r ti cu lar ca te go ry is re cor ded in the UK and SK.
Alte rna ti ve ly, the data may have been mi sin ter pre ted, hen ce, the ab no r mal ly
high pro ba bi li ties. The se chal len ges are si mi lar to tho se de scri bed in Cote, et. al,
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(2008) and Ra bash, et.al., (2004), with the ad di tion of inco mpa tibi li ty of data
be twe en dif fe rent co un tries or fire sa fe ty sy stems.

Ba sed on the abo ve ob se r va tions, ad ju st ments sho uld be made, so that the fire
sta ti stics are not just a ge ne ral re pre sen ta tion of the fire oc cur ren ce trend, but a
use ful so u r ce of data for the fire sa fe ty en gi ne er. This sho uld in clu de a fi ner
cate go ri sa tion of oc cu pan cies, ba sed pri ma ri ly on the com mon ly used pu r po se
gro ups, e.g. wi t hin Ap pro ved Do cu ment B (DCLG, 2010) and SUTN (2001).
Fur the r mo re, the nu m bers of bu i l dings in the se ca te go ries are re qu i red in or der
to be able to de te r mi ne fire oc cur ren ce, fire in ju ry and fa ta li ty pro ba bi li ties. It is
the re fo re ne ces sa ry to start a dia lo gue with the or ga ni sa tions re spon si b le for the
col le c tion of sta ti sti cal data re la ting to fi res and bu ilt en vi ron ment. An ini tia ti ve
has been sta r ted in the Slo vak re pu b lic, but even if suc ces s ful, it will take a
nu m ber of ye ars un til a re lia b le so u r ce of fire sa fe ty pro ba bi li stic data is ava i la b le.

7. Con c lu sions and Re com men da tions

This pa per co m pa res the fire sa fe ty re gi mes in two dif fe rent co un tries, na me ly 
the Uni ted Kin g dom and the Slo vak Re pu b lic. It iden ti fies how sta ti sti cal fire
data is used in fire en gi ne e ring ana ly sis, an in cre a sin gly im po r tant tool used in
bu i l ding de sign. The pa per co m pa res sta ti stics ac ross the two co un tries, and
up da tes hi sto ri cal ly de ri ved data to co m pi le con tem po ra ry equ i va lents.

Two im po r tant con c lu sions can be drawn from this work;
1. Data re la ting to fire fre qu en cy, fire in ju ry and fire de ath al ters over time. This 

is due to evo l ving bu ilt en vi ron ments, chan ges in de sign me t hods em p lo y ed,
use of ma te rials and pro vi sion of fire pre ca u tions; as well as the chan ging hu -
man ele ment, re du c tion in smo king wi t hin bu i l dings, in cre a sed ele c tri cal sa -
fe ty pra cti ces, etc. The re fo re, for fire sa fe ty en gi ne e ring PRA stu dies to be
me a nin g ful, the most up- to - da te data must be so ught, not pla cing re lian ce on
data pu b li s hed in Co des that are act ual ly de cad es old.

2. Data re la ting to fire fre qu en cy, fire in ju ry and fire de ath are spe ci fic to the co -
un try of ori gin. This is due to dif fe ren ces in pra cti ces in the bu ilt en vi ron -
ments as well as hu man fa c tors, but the im p li ca tions are cle ar. If a de si g ner
can not find a re qu i red va lue, or de ri ve it from data ava i la b le for a pa r ti cu lar
co un try, then ap p ly ing a va lue from a dif fe rent co un try is un re lia b le. Es sen -
tial ly, co un try spe ci fic data is not in ter chan geab le and the re su l ting pro ba bi -
li ties may vary in or ders of ma g ni tu de, as the re sults con firm.
Use of sta ti stics has al wa ys re qu i red gre at care, and this is no dif fe rent in fire

sa fe ty en gi ne e ring PRA stu dies.
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