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SUMMARY

Published statistics from various sources are brought together in this
paper to evaluate the chance of an outbreak of fire in different occupancies,
and the chance that a fire becomes large. Yearly variations in these data are
used to measure the effectiveness of fire prevention and fire protection in
these occupancies. They suggest that increasing annual fire losses are due in
the Manufacturing Industries mainly to an increase in the number of outbreaks

of fire, and in the Distributive Trades mainly to an increase in the cost of
individual fires.
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THE CHANCE OF AN OUTBREAK OF FIRE AND THE
LIKELIHOOD OF LARGE FIRES IN VARIOUS OCCUPANCIES

by

R, Baldwin

Introduction

This paper uses published statistics from various sources to estimate two
important parameters for buildings and industries, namely the chance of an
outbreak of fire and the chance that an outbresk becomes large. The first of
these is a measure of the extent to which potential sources of ignitibn have
baen recognised and removed, (fire prevention) and the second is a measure of
the effectiveness of fire protection and fire fighting. The object of the
present pgper is to calculate these probabilities for various occupancies,
firstly to compare the relative hazards of different occupancies, and secondly
by'eiamination of year to year changes in the probabilities to-Bive an indication
of significant trends, ' ' ‘

Of. course, many other factors can have an effect on either probability:

for éxample the size of & building, the nature and volume of its contents and

‘thé degree of industry taking place will clearly have an influence on both.

However, information is not available on most of these factors and many df them

are characteristic of the occoupancy itself. A detailed examination of all factors

'involved is outside the scope of the present preliminary investigation.

So far as large fires are concerned the greatest diffioculty lies in a
suitable definition of size. Measures currently in use include the spread of
fire up to and beyond some physical barrier such as the room or floor of origin,
the number of jets, or the value of the fire loss. There is no physical criterion
to single out éne measure as better than another, but for the purpcses of this
paper the direct fire loss will be of greatest utility. ’
Sources of data - '

Tﬁe‘frequency of fire in different occupéncies is given in the annual U;K.
Fire Statistics1, assembled from the collected statistics of fires attendéd by
the fire brigades. The number of buildings or establishments can be obtained
from two sources: the number of buildings in different broad occupancy groups
-are available frﬁm rating informationz, whilst the number of establishments
émploying 10 or more people in various industries is given by the Ministry

of Labour>, These data have their limitations:



a) The rating information is avaiiab1e y§arl§;xbuﬁkﬁhe:system of
classification of occupancy is not the Standard Industrial
Classification used in the other‘sources of data described above,
and hence the data are not based strictly on the %same pepulation.
For this reason, although year-to-year data are available from this
source, their use for comparisons of yearly variation is not™justified.
b)_ The _n.t;m_lber of establishments. includes only establishments. employing
more than 10 people, and many of these have more than one .building.; ..The
. humbers at risk obtaiﬂed fram the. two sources. are .thus, not comparable.;.,
‘Thls data is only , .available. for. 1961 e - e
Iﬁ v1ew of these limitations these’ data may only be used in draw1ng yery
broad conclu31ons, -for .conmparlng the hazards in different.industries in.
situstions in which no ambiguities can arise, but these reservations, should -
be kept in mlnd.” _ . - - _
. . The probabllltles are not hard to estimate given adequate sources of. d&ta
(these are dlscussed helew) The chance of an outbreak of.fire is here tha;
estgbl;shmgntg) at rlgk, wh;lst the chance_of ) f;ra becomlng lqrgeg;s the,;;
frequépqyjof;lapgqlfires_dividgd by the frequency. of outbreaks of. fire...These
.. estimates gpguop;y:pelative because they are based only on fireg;l@rg;,gngugh
-to call, the brigade and approximate becausefin some establishments many out-
breaks are experienced in one year, but they are sufficient. for the:purposes:
of ﬁhis baper. . _--.;- . o ., . . PR
. The most readily available statistics on large fires are, those obtained.
from insurance sources and published amuslly (from 1962} by the Fire,
. Protection Association#, giving details of fires in which the loss exceeded
.£10,000. This is an arbitrary lower limit, and furthermore, owing.to the
decreasing value of money,.one which yearly broadens the basis.of ﬁhe-popu}a@ion.
Any significant trends in large fire statistics would have to be corrected
'before any firm con¢lusions could be drawn. Such Gnrreotlons as have 50 far
been made have no marked effect on the maln conclu51ons. '
'Calculztlon of probabllltles ' ) '
The probablllty of an outbreak of fire per year and the probablllty of a
.flre loss exceedlng £10 000 have been calculated uslng the sources of data '
descrlbed above, and the results are tabulated in Tables 1, 2 and 3. Table 1
gives the probablllty of Fire per bulldlng, u51ng ratlng 1nformat10n, whllst
Teble 2 gives the same probabllltles for dlfferent 1ndustr1es based on Mlnlstry
of Labiour estimates of numbers of establishments, In Table 3 it is possible

to give jea;ly figures for probabilities of large fires, but as discussed above,
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thls 1s not posslble for the chances of outbreaks of flre. However, the
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freqpenoy of outbreaks of fire is given in Table 4, and w1ll be sufflclent for
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the purposes of year to year o:mparlsons made below. As dlscussed above the two
sets of data on numbers at risk are not collected on the same b381s, and thls
shohld be kept 1n mind in compar1ng these figures. However, w1th1n each table
tﬁg ﬁ;sls of the data is consistent and no ambiguity arises in comparlson of
dlff;rent occupancles.
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Dlscusslon

. A

The w1de varlatlon in the hazard of different occupancles 1s demonstrated

At

by Table j, show1ng that the ohance of an outbreask of fire in an 1ndustr1al

r?' Yy N

'bulldlng is at least an order of magnitude greater than that in other occupancles.

The chance of flre in bulldlngs occupled by Distributive Trades is only about
L B
three tlmes as great a3 the chance of fire in Re31dent1a1 houses. Closer

e ‘h‘v‘" : s

examlnat1on of the Manufaoturlng Industrles u51ng Table 2 reveals that there is

e

el BRI vt o foon
-also w1de varlatlon between the fire hazard of dlfferent 1ndustr1es, ranglng

~‘m¢r b

-from the 20 per oent chance of fire in establlshments in the Chemloal and

S

'Allled 1ndustr1es to 4 2 per cent in the leather, Clothlng and Footwsar 1ndustr1es.
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The chance of a flre grow1ng large, exceeding £10, OOO loss, shoas rather
S B P Le Lo PR
ess variatlon w1th occupancy (Table 3). Furthermore comparlson of Tables 1
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and 2. and Table 3 reveals no strong correlations between the two llsts, so

E".}: t..“‘ ';__.....,'. e

.that the chance of a fire ocourrlng in any partlcular occupancy bears llttle

k " i .&é‘v‘d‘ N
relatlonshlp to the chance of the fire spreadlng to become large. These two
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probab111t1es thus represent two 1ndependent characterlstlcs of an oocupancy,
LA £ voaT]

the one reflectlng the propenslty for & fire to oceur, the other the propenslty
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for a ﬂire to sPread One probablllty measured the extent to whlch potentlal
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'souroes of 1gn1tlon have been removed or flre preventlon and the other the

i sat
effectlveness of flre protect1on and flre fighting.
|=\ \‘5‘ ﬁq‘._“. M '“\,
We now examlne the yearly varlatlons in the hazards of dlfferent occuﬁancles.

e“uyan'a’n-\ s .

Dur}ng the perlod covered by this note there has been a large 1ncrease in the
o "‘#o”ﬁ" FTE B TASE LS 1 RITNES :.,.
estimated annual dlrect flre loss, reflectlng perhaps changlng soclal condltlons,
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-new processes and materlals, etc. These chances should also be reflected in

{\,v ‘}h‘-‘l' Bt . " s u. Ve
elthgr or both of the probabllltmes calculated above. The data oan be more
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readlly analysed by uslng the grouped frequencles for each year, based on total
Peamesaga o S ien

-frequencaes for ail Industry and for ail Dlstrlbutlve Trades. These are ShOWn

in Cablos wa ool

. in Tables 5a and 5b, and an examlnatlon of the frequency of flre and the chance

ol % [ S AR . [T

of & fire becoﬁlng large 1nd1cates the follOW1ng




1) In the Manufacturlng Industries there is strong evidence of a sharp

increase in the number of outbregks of fire over the 5 year perlod (thei”

~number of fires in 1966 is 15 per cent higher than in 1962). A

- However, there is no systematic trend in the chance of. a firedbecoorhgl'l
large, which has)remalned falrly constant over the perlod. On.the —
assumption that the chance of fire remains constant thls data ylelds
2 value of’t of 6.3 with 4 degrees of freedom, which is not 31gn1floant
so the differences that do occur could well happen by chance. D
‘Tables 3 and 4 show that these trends ave festures of most industries:
all, except Food, drink and tobacco, Clothing and footwear, and Shib-
building, show an inereasing frequency of fire, and there are no strong

. _trends in 'the chance of a fire beceming large, although there is some »

. indication of a decreasing chance of a large fire im the Textlle 1ndustry
and an inerease in Clothing and footwear and in the category m&rked

. 'Other' S . .
2)_ In the Dlstrlbutlve Trades, the s1tuatlon is reversed. There ds

-.no evidence of an 1ncreas1ng frequency of fire, which is effectively
constant over the period O( = 3.4), but there is very strong ev1dence'
of .an increasing trend in the chance of a fire becoming large. Thls
trend exists even after correction for the decrea51ng value of money:

. -the 1965 and 1966 figures then become. 25 per cent and 30 per cent
respectively. Thus the chance of a fire becoaming large has doubled Ain
the fire year period. _ L

Table 3 and Table 4 give more information on these trends. “The.

‘increase in the chance of a fire becoming large is common to allﬂ o

cccupancies in the Distributive Trades, but most of all 1n the Whole—

sale trade. In Wholesale and Other distributive trades, there is also
an indication of increasing frequency of fire (the 1962 flgures are

. not aveilsble individually).

The interpretation of the results descrlbed in this paper 1s qulte plaln.
In the Manufacturing Industries, there has been a sharp increase in. the number
of flres, but there is no evidence that 1nd1v1dual flres are costlng any more:
It seems. llkely that the 1ncrease 1n annual fire loss due to thls occupancy,_”
-which accounts for nearly the total fire loss, is 31mply because there are“'
far more fires. o

This implies that fire protection ahd fire fighting are, on the average;
holding their own in industry; fire preventdon is not. An exception to this
is the occupaney marked 'Other®, in which the severity of fire is increasing.
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In the Distributive Trades, although there is a slight tendency for
inc?easing fire frequency, it appears that fire prevention is holding its
own, but fife protection and fire fighting have been outstripped, particularly
in warehouses where the chance of a large fire has doubled sincev1963. The
increasing ennual fire loss here (about 20 per cent of the total), is most
likely due to an increase in: the propertion of large fires, indicating that
fires are becoming more severe, or that there is an increasing concentration
of value in shops and warehouses. _
It is worth noting that in the category marked 'Other® there is an upward
trend in the chance of a large fire. This category will include miscellaneous
. occupancies falling-outside the conventional classification but it may alse be
expecfed.to include new industries and it is possible thsat it shows an inecreasing
freguency of large fires hecause rational fire protective measures are not yet
being teken.
Conclusions -
1. In the Manufacturing Industries there is, in general, a sherp increase in
" the annial number of fires from 1962—%966, but the chance of a fire becoming
large has remained constant. This impiies that fire prevention is becoming
less effective, but that fire protection is no less effective. It also implies’
‘that, in this occupancy at least, the principal ecause of increasing fire losses
is probably the increasing number of fires.
2, In the Distributive Trades the annual number of fires has remained fairly
constant, but the chance of a fire becoming large has increased considerably. |
This implies that fire prevention is no less effective, but that fire protection
has become less effeectiwe, and that the principal cause of increasing fire
iosses in this occupancy is the increasing size. or cost of individual fires..
REFERENCES .
1, United Kingdom Fire Statistics (Annual). Ministry of Technology
and Fire Offices® Committee Joint Fire Research Organization.
London. H.M.S.0. '
2. 105th Report of the Commissiqesfs of H.M. Inland Revenue. London
1962, H.M.S.0.
3. Annual Abstract of Statistics No. 10.4.
- 4, PFire Protection Association Journal 62 (1964}, 67 (1965), 72 (1966),
75 {1967),78 (1968).



| Table 1
Probability of a fire per building in 1962

Occunanc Probability of fire
pancy per building per year"
per cent
Industry - 7.1
Distributive Trades .
- Retgil | 0:63
- Wholesale . ' ‘ I0a55
Offices , 0.16
- Residentisl Houses | .. . 0.20. . .. .. ..

Sources: U.K. Fire Statistics,1962
105%th Report of the Commissioners
of H.M. Revenue.

Table 2

The chance of an outbreak of fife _________
per establishment for different industries in 1962 -

Tndustr Chance of fire
Y - per establishment per year |
per cent
Food, drink, tobacco 9.7
' Chemicals and allied ,
industries 20.2
Metal sEngine Eﬂingg and
electricaljmetal goods 9.9
Shipbuilding and Marine 10.9
Vehicles 14.5
Textiles 13.0
Leather,; clothing and
footwear 4e2
Bricks, Pottery and
glass 10.1
Paper, Printing and
publishing 6.6
Other (including timber
and furniture) o 9.9

Sources: U.K. Fire Statistics,1962
Ministry of Labour
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Table 3

'Phe chance of a fire loss exceeding £10,000 for

different occupancies

T R

Chance of fire loss exceeding £10,000
Occupancy per cent

1962 1963 1964 1965 “ 1966

Food; drink and tobacco 504 6ok 6.2 8.5 "B
Chémicals and allied industries 801 6,9 7.5 6.1 5e6
Metdl, Metal goods, Engineering
and Electrical 3-€ bk 56 3.6 ko3
Shipbuilding and Marine 2.l 1ok 6.5 3okt 4.8
Vehicies . 6.8 3.1 3.7 7.2 3,1
Textiles : 8.0 6.3 6.0 5.7 5.6
Léather, Leather goods, Fur 14,7 71 21.2 5.6 6s6
Cléthing and Footwear 7.7 8,5 | 10.2 | 1kt 110
Bricks, Pottery and Glass Lo 4.5 6.2 2.4 349
Paper'; Printing and Publishing 755 8.6 7.1 741 8s6
Other (including Timber and _
Furei ture) 3,8 355 Lok 6.0 5,7
Digtributive Trades: .
Retail 101 1.0 1.9 157 156
Wholesale - 5.9 10.7 8.7 13.2
Other - 1,9 1,7 3.0 | 4.8
Residential Houses 0,035 | 0.05 | 0.08 | 0.05 | 0.05

Source: U.K. Fire Statistics (Annual)
¢ F.P.A. Journal




Table 4

Yearly frequency of outbreaks of fire in
various cccupancies :

v N e i A e A

Occupancy o FreQuency of Fires
1962 1963 | 1964 | 1965 | 1966
Food, drink and tobacco 512 518 500 195 575
Chemicals 496 640 570 653 765
Metal, Metal goods, Engineering . -
and Electriéal 1762 1920 22§4 2l _2511
Shipbuilding and Marine a2 72 9z 87 83
Vehicles 280 318 300 345 383
Textiles 729 790 998 964 | 1050
Leather, Leather goods and fur 68 84 66 30 . 106
Clothing and Footwear 232 2,48 . 284 251 2b4
Bricks, Pottery and Glass 266 268 324 373 115
Paper, Printing and Publishing 346 394 LE2 420 L4166
Other (including Mimber and

. Furniture) 1242 | 1268 1458 1396 1280

Distributive Trades: G
Retail 3644 | 3632 | 3810 | 3544k | 3625.
Wholesale 15 1 aws | 458 520 499

Other Y1420 1 s | 906 | 950 | 957
Residential Houses 2,27 128,182 125,782 24,970 |24 466

Source: U.K. Fire Statistics (Anmual).
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.Chance of a fire becoming large

Table ba

Manufacturing Industries

Year 1962 1963 : 1964 1965 | 1966
Frequency of
large fires 322 339 438 516 L34
Frequency of
fires 6010 | 6520 | 7338 | 7519 | 7886
Chance of a .
fire becoming 5.4 5.2 . 5.9 5.5 5.5
large ;
Table 5b
Chance of a fire becoming large -
Distributive Trades
Year 1 1962 1963 1964 1965 .| 1966
.. Frequency of
large fires 87 79 137 133 170
Frequency of .
fires 5064 4922 5174 5014 5061
Chance of =
fire becoming 1.7 |ig 1.6 2.6 2.7 3ol
large { L









