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Abstract

ardons al('; lt re.zz? knol sin.:ply hapgen. They are almo:s't always caused by a haz-
have OCClu:red . Tof .leltfzble wri l{en 'mmerzal 0fz different causes of fires ;},q;
ate remedio n anzania makes it dz{‘ﬁcu’l 10 dzag{:ose and suggest appropri-
by experts in _’;?Sll'n”'..? to prevent lhe.zr recurrence in future. Faulty approach
exercise 10 ¢ : [L);l‘l‘lf)mg and analysing causes of fires has also re:zdered the
known" sv ds ablish C(fuses ‘of fires to be 71ene guess-work. T}.;e cause un-
ance Fim)z,:; rome has invariably featured in most reports submitted by Insur-
ss Adjusters and Assessors. The National Insurance Corporation

which

o, : . o
isf Tanzania has not kept appropriate statistical records on causes of fires
a problem likely to militate against making appropriate decisions aimed at

fire prevention and control.

however, always immense. Fire affects not
0 many others such as trad-
d the Government. Prop-

The effects of fires are,
only the person whose property is destroyed but als

4 : .
rs, creditors, employees, members of the public, an
erty worth billions of Tanzania shillings has been destroyed berween 1978 and

August, 1995. Although the owner of such property may be properly reim-
bursed by insurance physical items destroyed by fire are a loss 10 the national
economy and labour and materials must be expended to replace them. There is
not only loss of the property but also the consequential loss should be consid-

ered, such as the interruption of normal production.

Introduction

e of man’s greatest aids to his ad-
th heat and light. “Today fire is still of
ontrolled, but if allowed to start and
ards man has to face’

Since early times fire has been on

vancement: It gives him a source of bo

great benefit 1o men’s well being if itis €
spread without control it can be one of the greatest haz

ce Management Dar €s Salaam,

1 . . .
Msalangi, H.K.M. is Senior Lecturer. The Institute of Finan

Tanzania
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Fire has no respect for persons or place: it can and does brea}c ]outa :er:l
all forms of buildings. Industrial Fire outbreak is a monster It may dls (‘)Cnal
the economic activities of industry which-in turn may aﬁ'ect. the natlct)the
economy. Evenif there would be insurance to pay for the financial 10ss ye o
property and goods are lost to the nation. Still further, the nature of manu o
tures may militate against rehabilitation due to uncertainty to regai n supp h
or customers and skilled workers. Where it would be possible to reinstate the

business it does not easily come-by. Lack of building materials and price hikes
may entail a protracted period of construction,

Fire losses on a large scale threaten the national economy and the only
recourse to contain these incidence is to aim at industrial fire safety. But the
fact that the Central Bank head office building could burn right from ground
floor to the top means that the nation is unguarded against the risk of fire. The
tragedy of the Bank of Tanzania building that went ablaze in May, 17, 1984
should serve as warning to all of us that something is amiss in our manage-

ment system. Another terrifying fire took place at the Arusha based MB Tex-
tile, which occurred on August

sequent sums of money that placing property destroyed
by fire? The trend of fires in

Tanzania hag continued unabated.

eir inception, According to Mr. Mwambipile, “there
inimal effo

/ mi IS on the part of the Inspectorate to take tO
court those found infringing the 1ay,2 The issuance of the certificate of occu-
pancy to factories which is a ¢

: . ritical requiremen; is, in some case done without
involving others interesteq ip fire pr
Brigade, Factories Inspectorat

€vention and or control such as, the Fire
e and Insurance business.

re risk depend on insurance imdegnnity

following a fire loss,
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L Causes of fires

n :_‘\ny study of fire causes would be incomplete if the fire hazards are

Ot considered first. A fire hazard may be defined as any material condition or
act that Will3 contribute to the start of fire or will increase the extent and sever-
'ty of a fire” In other words, a fire hazard is a term which includes not only the
gz;']?tes of fires but also embraces those circumstances which increase the prob-
and i:}; Of a fire occurring or whish enable or permit fires, once started, to spre'ad
eleme Crease the resultant loss * In order for fire to occur the thrf?e essenpal
can bents hamely oxygen, fuel, and heat, must all be present. .\thlle nothing
fuel sy done to control the oxygen supply under normal conditions, heat and
such app ly can be controlled by removing to a safe place any fuel supply sources,
ﬂamess Wwaste and other ignitable materials. Also by keeping l}aked lights or

» €lc. from the fuel sources possible ignition may be avoided.

fir The presence of any material that will ignite when heat is applied is a
a lf ha;ard in so far as there will be present any source of heat or light, sucl_l as
urning candle. The fuel side includes such things as liquids, gases, solids,

et :
€ Basic causes of all fire hazards are threefold:

) Violations-this may be brought about through ignorance, criminal né
i) glect, and apathy. ‘
Deviation -this results from environmental accessity, production re-

iii) Quirements, and other economic factors. ' S im-
Inherent problems - caused by occupancy process, location and 1

Proper standards.

1.1
Types of Fire Hazards
-~

per o Lere are several types of fire hazards, but for the purpose of this P

Only nine will be briefly discussed:
L1 - ities in a factory give rise

: Haz . sing activities 1n a T
o or occupancy: All PR S S hen in direct contact give rise

to 9CCupancy hazards. People and machinery W
° A process of activities. P(I:Ople cause a hazardous act while macm;llt’;;); ﬁa:sg
&ardous condition. It is, therefore, not uncommon to talk of co e acies
pers.onal hazards. The former are likely to be found in almost a}l ogongi ions,
dinclude sych things as heat and lighting, general housekeep ":fe subjective
Power used, storage arrangements etc. Personal hazards 3nvol ve e,
habits, management sty

Ch - o s i
etcarac‘e“Sllcs of people around, e.g. indi vidual frais,
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1.1.2 Special hazards: Since each factory is different, the trade processes for
each are also distinct from each other, and these may give rise to a peculiar fire
hazard which may not necessarily be found in other factories.

1.1.3  Target hazards: A target hazard is a condition, facility or process which
would produce or stimulate a fire that would involve a possible large life loss
involving a large concentration of materials of high monetary value. Target
hazards embrace all places where there is accumulation of property of high
value, or material that is amenable to catch fire easily. They also embrace
warehouses and similar storage buildings A storeroom which keeps materials
together with dangerous chemicals is an example of a target hazard.

1.1.4  Exposure hazards: The neighbourhood in relation to the fire risk is an
example of exposure hazards. Especially important would be the activities
carried on in the neighbourhood, distance between buildings, nature of con-
struction of building etc. A much more congested area makes the risk of expo-

sure hazard to be greater than where a building is located in an open and widely
spaced environment.

1.L1.5  Conflagration hazard: This refers to sweeping fires that spread beyond
control and over a considerable area crossing natural or prepared barriers and
destroying any building. The Great Fire of London (1666) was an example of
sweeping fires. The then London town was engulfed by fire from a backery
which spread to nearly the entire town, and destroyed over 13,000 buildings
covering an area estimated to be 85% of the whole town”?

1.1.6  Hazards of materials: Most products are converted and treated with
some chemical elements while others are, themselves, chemical products. De-
pending on temperature and storage arrangements, many chemical products
and materials are prone to varying chemical reactions due to their flammability
and reactivity when kept either in the open closer to other materials. Unless
they are properly labelled and carefully handled, they may be a snare to both

life and property. Most products in Tanzania are not properly labelled to warn
or instruct users as to how to use them.

Sometimes even medicinal bottles in
hospitals are kept without proper labels.

1.1.7  Hazards of buildings: Materials used in construction have an impor-
tant bearing on the fire hazard. Much timber and other €asily ignitable materi-
als all constitute a fire hazard. A structure intended for industrial use shouid be
firm enough to withstand a fire. Certain materials such as steel and reinforced
concrete can withstand any conceivable amount of heat for one hour or so,
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while tim ;

spreadi ngﬁ;ﬂ;ﬁmy do so for half an hour only or less. To prevent fire from

Structed. Alsoab );d? strong party wall or a perfect party wall mist be e

the fire attack u1 ng must have a hard roof and concrete floor. To prevent
rom outside, the outer walls must be hard enough to resist any

easy collapsing.

may Spr::: tfl:_i“éfl.ct(mce of a.hard rogf cannot be over emphasized. A roof
underside and cau);} 2 .drq;?pmg burmng articles (b) radiating beat from the
from below and th ng lgl'u.uon on matgnals below, (c) allowing penetration
exposure from fi us, l8muﬂg.co_mbusuble materials in the outer surface (d)
level. ires in other buildings, and (¢) spreading of fire laterally at roof

I
that the stt:j::loum'be noted that the first essential of a fire resisting building is
ture itself should not burn. Most buildings, whether they are shops

Or factori
COmbus; lt(:ls, Warehouses or dwelling houses, have some contents which are
e in greater or lesser degree. If, however, the building itself will
bility of a fire spreading

also b .
fapidlum’ then, quite obviously, there is a greater possi

y and getting out of control.’
les or .other paper may also
ular sweeping and proper
likely to avert the danger

1.1.8
endan eWastes and records: Wastes and record fi
Ndanger the premises if not properly handled. Reg

disposal
of fire, of wastes as well as proper record keeping is

n hazards with machinery ar€: over-

L.19 :
Machinery hazards: Very commo
d other mechanical parts, electrical

heat )
and?nd bearings friction caused by belts an

echanical sparks.
assemb] Overheating bearings may be due to insufficient lubrication, faulty
Nance y or the presence of fire dusts, overuse and lack of proper mainte-
Friction caused by belts arises from continuous use of machinery ren-
movements of

derj .
ing exhaustion of belts. Sparks may be caused by constant
and tear which

mec . :
hanical parts by rotation or otherwise thereby causing wear
oduce sparks through

m
ay produce sparks in the process. Electricity may also pr

leakage.
are the only precautions

prication
azard is and

aintenance and lu
ledge of what a fire h.

Inspections, m
k of know

agai
gainst machinery hazards. Lac
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2.1.2  Friction

lead The wol?bl'ing of x.nechanical surface during the functional process may
, ad to severe friction. this may also increase wear and tear whereby parts are
a%ll‘n apart. In both the case sparks may be emitted which may fall onto ignit-

e property and cause fire. But the major risk is that of mechanical break-

down with consequent fire outbreak.

2.1.3  Overheating

Electroplates may be overheated by excessive loads of electrical sup-
ply and burn. Coils of electrical wires may also fire up if they excessively
§houlder an electrical current and this may result into electrical short circuit-
ing. However, overheating effects the strength of metallic parts which may

¢ventually breakdown.

2.1.4  Explosion

Any sudden mechanical outbreaks of a mixture in the air is explosion.
:n'fefe are many things which are liable to a sudden mechanical outburst but it
is intended to take into consideration only gas and dust explosions.

ts held in suspension in the air
t with oxygen combustion is
give rise to a serious explo-

2.14.1 Dust explosions are due to material dus
in the form of a cloud. If this comes in contac
possible and contact with any source of heat would
sion.

Sugar Facto-

2.1.4.2 Corn mills e.g. the ailing National Milling Corporation,
but some of

ries as well as wood and other dust-emitting-operational plants are,
the environments within which dust explosions are obvious.

-Gas explosions also behave similarly as dust explosions, except that

most gases and vapours are heavier than air and will tend to flow into pits and

Jevels. Contact with

drains where concentrations may build up to dangerous
any source of heat or light may lead to thunderous explosion.

3. Electrical fire causes
Electricity is now a source of power and is SO used nearly every where, in
urban as well as in rural areas and finds its greatest use in industries turn the

127



ver, is
wheel, to illuminate, to heat, and to be put to a host of other uses. Moreoves
cheaper than other forms of powers and it is‘safer to use than say, gas.

. . : ses,
It is intended here to discuss briefly three main electrical fire cau
namely naked wires, worn out insulators and over-heating.

3.1. Naked wires

. soo act

This is the cause of short Circuiting arising from coming into Cmguld
of the three wires thereby blocking the flow of current. Electrical spar.ks v:ire
start shelling around and may fall onto some ignitable property causing -

32.  Overloading

An electrical circuit shoul
designed for. The resultant heatm
and rendering them nakeq. The ¢
socket may also generate
electrical current in too S

d be made to take more current than it 15
ay melt the insulation hereby exposing w;re:
onnecting of many plugs or adaptors to o f
abnormal heat due to unnecessary overloading ©
mall wires,

33. Worn-out insulator

. . . r
An insulator is meant to Oppose the flow of electricity in whateve

direction; as such, it ig an non-conductor of electricity and causes it to floW
along metal wires to required applianceg,

Excessive pressure, overheating, o1q age, dampness or mechanical damage will
cause‘the insulation to break or pill off and permit leakage of electrical current.
Wire insulation has in the Past decade or so been 5 serious problem and a ca}lSe
for concemn in Tanzania, Electricity was left to flow through very old wiring

System and/while wires were not changed for many years to the detriment of
people’s lives,

4, Natural causes
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4.1. Lightning

. Encylopaedia Britannica 1968 vol. 14 defines lighting as: any of the
various forms of visible discharge of atmospheric electricity. For lightning to
occur there must be a production of electricity and separation in space into
centres carrying positive and negative charges. When lightning strikes several
phenqmena occur caused mainly by the current surge of the return stroke. Forces
Essocnated with the pincing section of the strong magnetic fields can crush

ollow conductors. Immediate damage to buildings is small, but heavy cur-
rents may pass along wires and such accessories of civilization as telephones,
and electrical equipment are therefore particularly vulnerable.

4.2.  Spontaneous ignition

~ Any substance which has chemical oxidizing properties absorbs ait
moisture; oxygen in particular, and heat is generated, and at a certain tempera-
ture oxidization becomes rapid and ignites into visible flame. Oily rags may
Fesult into self ignition provided they accumulate for along time. A number of
inorganic chemicals like chlorates and some of the nitrates, while not them-
selves inflammable, can react violently with organic substances t0 start a fire.

(l:jarticularly‘ dangerous are the peroxides, such as hydrogen peroxide used in
lute solution as a bleach or dye in manufacturing of cloth. Itisa strong
e when in contact with other

oxidizing agem and spontaneous ignition is possibl
substances.” Other materials liable to spontaneous combustion are coal, hay,

rapeseed, tobacco, etc.

3. Human Agency

People are the number one cause of fires. It is their mistakes of negligence or
undue bad moral hazard that can cause a fire. They are though, if properly

trained, can prevent or minimize the occurrence of fires.

gh which loss due to fires attributed to human ac-

The broad categories throu
Arson.

tion are: negligence, bad management, and

S.1.  Negligence

are and a breach of this duty that results in injury to the
tutes negligence. In factory where there are

Itis dilty of ¢
mistakes may be committed at

person. It is owed duty that consti
several workers some skilled, others not etc.,
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one point in time or another. Such mistakes may at times have devastating
consequences.

5§2. Bad Management

It is difficult to provide the exact meaning of bad management but it
must include the unsatisfactory way in which the business is carried on and the
poor condition in which the premiscs are maintained. The condition of the
factory refelects the character of those controlling it in the same way as the
conduct of employee matches the behaviour of the employe::8

Any tendency to allow the building to fall into a poor state of repair are
sure signs of bad management which also suggest that other more obvious
matters are neglected. Overcrowding and congestion not only lead to possible
occupance of fires but also, owing to the concentration of materials or machin-
ery: ena!ﬁe a fire to burn more fiercely and render it more difficult to locate and
eangplsh. It also reduces possibilities of salvaging stock or machinery. Su-
pervision of work people requires proper control and can only be achieved if
the management maintains g good and sound rel ationship with them.

53. Arson

propenyl(]);'evt:;m arson ma'y be defined as the wilful and maiicious burning of
ue whether it is the property of the arsonist or that of anothe

The number of know ot off
) N Or suspe inT ia i -
cially: yet such o cted arson fires in Tanzania is not offl

s bt exists. i .
2 billion dollars were recorded in tltxse onne United State of America losses Of



;hrough an apertune, or oxidising chemical which would erupt into fire after
ew hours..‘ This would be possible where particular premises have a nearby
main or side road or passage-way since this would not hinder anybody ap-

proaching the walls to slot in a dangerous material.

II::oLives of arsonists are many but only two will be briefly discussed in this
per:

5.3.1 Money Making

a) Individual owners of property themselves may set fires in order to
collect insurance indemnity money to pay off bills and debts, such as a credit
loan; to liquidate a mortgage loan; a desire to relocate a business that has out-
grown existing facilities or to simply avoid impending failure or bankruptcy;
Or by the insurer to cancel the policy etc.

ltf) . Fires set for economic gain: such as by a Mortgagee who desires to
ltqmdate the mortgage; a compeltitor secking to eliminate a rival in business;
etc.

5.3.2  Vandalism, revenge, jealous, and pyromania

These include racketeers intimidating businessmen; hateful revenge,
?Ommitﬁng a crime either to eliminate a person or to COvVCr up evidence of
burglary, theft or pilferage; sociopolitical purposes, €.g., fires set to focus at-
tention on their cause or to force recognition of their demands; “pathological
persons such as those who set fires for thrills, sexual relliéaf, or those who are

simply pyromanic or mentally retarded, senile or insane.

A more serious form of arsonists are those organised syndicate criminals who
train and sponsor culprits to set ablaze insured buildings in case it is t0 gain
from insurance money. If it stems from sociopolitical motive, then a building
would be set ablaze not for any economic gain but for sabotage. In the United
States of America there are organised syndicate criminals who have established

themselves as professional criminals™"'

6. Effect of fires
ot the flame alone; heat,

Fire causes damage or destruction to perpurty. It is i
materials used in extin-

smoke, falling walls, explosion, exposure to the open,
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; ire in
guishing a fire and the action by fire brigade, all contribute to a loss by fi
the following ways.

trical
6.1  Flame attacks combustible materials such as wood, plant, elec

: : iven suffi-
insulation, wallboard, records, etc. Fire flames can burn anything give
cient time.

.. ial element
6.2 During afire, intense heat is generated and this is an essential el

. . . 4. amage
for fire to spread through conduction, convection, or radiation. More d

P rs

EXUnngmng agents: Electric cables and conductors jn walls Of ﬂOoin

may suffe.r damage from Wetting, Water may cause electrical shock whenur_

:ontact With electricity, whze chemicals may seaip or disclour decorated §
aces.

6.6 Falling walls; Waj)g leftin
ing Property and ¢

USE or incre
erty damage wih Consequent |

nd-
® Weakened condition may fall on S“f"ol: op-
a5e damage, This may cause third party P

€gal sujt being instituted,
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6.7 Explosion: thi

ﬂlemselvespe:? s;g:{vu“ngs such as sealed drums or other cylindrical items not
as already notel:d soo? yet due to expansion by intense heat may explode. Thus
sion. , soot or fumes, chemicals, gas and dusts are all liable to explo-

6.8 E .

open afterxittx:nsur f).e Some property may be damaged whilst lying exposed in the

(o rain. wind ?S een removed from a burning building. Damage may be due
’ , falling fragments or the auctions of people, €tc.

7. Parties affected by fire

bers of t:;’er)gi?d)f is affected by fire loss. Property owners, employees, mem-
public, insurers, and the government, all get affected in one way of

the other.

7.1
ist is Property Owner: The effect of fire on the property owner Of industrial-
one or more of the following:

se production pending reha-

7. .
1.1  Loss of production: The industry may 10
e volume of production or

bilifati -
n::_'{:ﬁt\‘,g: with the consequent interference with th
7.

dalr;]ig Loss of property: The building(s) and, or machinery may be ceverely
component oyed eqtaﬂmg reinstatement and or replacement. Most of the
quire forei parts of relnstat(?ment or replacement have to bé imported and re-
countri eign exchange to import them which item is scarce as far as poor

ies like Tanzania are concerned.

g'on the fire insurance policy terms
¢ be able to recover by way of in-
e to recover, the insurance money
ed for rehabilitation purposes.

Zl'if Recovery from Insurers: Dependin
demC_Ondmons,. tl?e insured may or may no
w nity from his insurers. Where itis possibl
ould act as a fresh capital which may be us
Z- 1 : Ijiability Loss: Property of third parties or their lives may be affected
fy ire \Ynh consequent legal suits against the property owner Where the de-
ence fails compensatory damages ar¢ usually heavy.
tion of claims by in-
e policy, the
which may

In the absence of insurance protection or repudia
f a vital condition or term of th

surers to pay on account of breacho
insured would have to make good the loss from his own resources

prove to be too burdensome.
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7.1.5 Loss of customers: In a competitive market it is not uncommon to find

customers shifting their loyalty to other producers especially if there is likely
to be a protracted period of business rehabilitation.

72 Employees: To reduce administrative costs when there is no produc-
tion, workers may have to be laid off. The loss of a job has impact on employ-
ees’ livelihood. The family may suffer from: starvation, loss of clothing, shel-
ter, school fees, health services, other enjoyments of life, etc. Another impact

is loss of lives following fire outbreak: employees may be caught in and die or
be incapacitated owing to fire.

7.2.1 Members of the public: These may be affected by fire causing death 0}'
bodily injury or their property may be damaged. Another important aspect 15

loss of employment opportunity as well as deprivation of products or services
which used to satisfy their needs and wants.

7.2.2  Impact on insurance premium: Frequent and severe fire losses m‘ay
threaten the insurance fund which may have to be replenished by way of 1
creased premium rates: As insurance premiums become more expensive, people

may not afford insurance and thereby miss a vital protection which society
requires.

7.2.3 The Government: An operating industry earns the Government reV-
enue through taxation as well as for

eign exchange if the products can b°
exported.Other sources of Government income come from employees’ 12%€S
on their wages.
Conclusion

In recent years many fires have occurred in Tanzania and their impact
have differed from

the fire that gutted down the Arusha Based M.B. Textile
factory to that of the Bank of Tanzania Head Office and the NASACO build-
ings. The Arusha M.B. Textile di
also set a precedented death toll 1

In all these huge fireg insurance

i . arrangements, were either inadequate
-existent. Risk awareness throy :

gh industrial drills is almost ignored 1€t
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alone the issue of risk management and disaster planning which are unhearded
of in Tanzania.

Nobody is very sure of the causes of all these fires owing to inad-
equate knowledge «nd skills in understanding and identifying the true cause of
fire. A fire cause involves three controllable conditions: the fuel supply; the
heat source, and the hazardous act. Afire is caused when the fuel supply and
the heat source are brought together by some hazardous act. Fires are fre-
quently reported erroneously because the reporter fails to consider all Fhese
factors. For example, a cigarette carelessly discarded, which ignites a pile gf
trash could be reported as cigarette fire in one instance, and as a rubbish fire in
another.

Neither of the two is the cause. The real cause is carelessness by the
smoker. Fire insurance claims loss adjusters and underwriters should be ve.ry
clear on this aspect and should co-operate with other institutions like the Fire
Brigade Officials in order to lessen the risk of losses by fire.
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