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Cost and Benefits of Installing Fire Sprinkles in Houses

Introduction

The Nationd Building Code of Canad requires smoke
alarnstobeinstalled inall new homesbuiltinCanada To
further prote¢ Canadias from fire, some Canadian
groups including fire-safey experts fire marshalsfire
commissiones ard various municipd officials, are now
advocatig tha the Nationd Building Coce be changé to
make sprinkles mandatoy in new houses. Installing
sprinkless would be costy and would redue the

affordability of new houses The addal cod could be
justified if the resulting saving in lives and property
damag@ were sufficiently high. To determire these
savings CMiHC commissiond a study to determire the
coskard benefis of installing sprinkleisin new houses.

Approach

The objectiwve of thestudywas to assesthecost-benefiof
sprinklessin new housirg only.

The benefis of sprinldes were comparé with coss to
determire the net cog (or benefi) of installing sprinklers

inall new houses.
The benefit considerdwere reductiorsin:
« fatalities,
« injuries and associate costs,
* propery loss,
+indired costs and
« the coss of fire service.
The cosk considerdwere:
« installation and
* maintenance.

Risk Assessmetifor Newa Houses

Data comparilg fire fatalities in old and new houses
indicates that newe houseshawe fewer fatalitiesthanolder
housesand that the fatality rate is declining The fatality

rate for the entire housirg stok (tha is, new ard old

house} is abou 3.5 times greate than tha of newer
housesalone.

There are mary factors—physicalsocid and economic—
which may bepartly responsitg forthelower deah ratein

newea homes The mog significart isthe widespred use
of smole alarms The study did nat find evidene to

suggestha newe house will becone less sak as they
age Orne indication tha newe house will hawe fewer
fires isthe trerdtoward reduce fatality andpropery loss
rates despie the growth in the housirg stock Between
1980 and 1987, fatality andpropert lossrates continually
decreased Thes figures probaby reflect amorg other
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things,morefire-resistantipholsteryfabricsandbedding,
fewer occupantsper house, fewer smokers and safer
electricalappliances.

Benefitsof Sprinklers

Reducedatalities

Itis difficult to estimatenowmuchsafersprinklerswould
makehouses. Basedn evidencefrom laboratorystudies
and limited field experiencein the U.S., however,the
study suggestshatsprinklerscould saveanadditional7.7
lives per million housesper year. The evidence also
suggestshatsprinklerscouldreduceherisk of firefighter
fatalities. it is estimatedthat if all new houseswere
installedwith sprinklers,about0.1 firefighter lives could
be savedper million houseser year. Thus,the study
concludeshatsprinklerscould savean additional7.8lives
permillion housegeryear.

Reducednjuries

Basedon U.S. research,the study suggeststhat the
additionof sprinklersin new housescould preventabout
87 injuries per million houseseachyear. Firefighter
injuries could also be reduced through increased
installationof sprinklersby as manyas 30 injuries per
million housegeryear. Basedn Americanstudiesthe
costperinjury to acivilian or firefighter is $30,000.00
(1989 Cdn). Thesecostsreflect directmedicalbills and
allowancefor painand suffering.

Reducedpropertylosses

Very little information exists to demonstratethe
effectivenessof sprinklersin reducingfire losses. One
U.S. studyindicatesthatthecombinationof asmokealarm
and sprinkler system could reduce property loss by
approximatelytwo-thirds. Basedon this onesource,the
study concludeghatsprinklersin Canadiarhousegould
reduceproperty lossesto an averageloss of $15.68per
houseperyear.

Reducedndirectcosts

Indirect costs must also be factored in to total loss
attributedto afire. Thesecostsinclude expensesuchas
temporaryshelteror missedwages. The study estimates
that indirect property lossesin all Canadianhouses
without sprinklerswould be about $2.90per houseper
year. Subsequentlythereductionof indirect fire-related
costs associatedwith installing sprinklers would be
approximatelys1.02perhouseperyear.

Reducedire servicecosts

It has been arguedthat becauseesidential sprinklers
reducethe severityof fires,communityfire servicescould
be reduced. Such a reduction should also reduce

community taxes. However, some studiesindicatethat
firefighting servicesrepresenbnly aportion of the total

serviceprovidedby firefighters. Thereforesavingsas a
result of installing sprinklers would be minimal. The
studyconsultanreviewedseveraimodelsandstudiesand
concludedthat an eventualreductionof 25% could be
realistically anticipatedif sprinklerswere installedin all

new houses. Sincethe residentiabortion of firefighting

costsis about40%, a25% reductionwould yield atotal

savingof 10%. The studyassumedhatthe typical cost
perhouseholdor all of the servicegprovidedby municipal
fire servicesvasabout$180.00perhouseperyear. As a
result, theinstallationof sprinklersrepresentasavingof

approximately18.00 per houseperyear.

Cost for Sprinklers

Installation

Dependingon key factorssuch as the type of pipe used
(copperor plastic) andlocation (using municipal water
suppliesin urban centresor private wellsin ruralareas),
costsassociateavith theinstallationof asprinklersystem
couldrangefrom $2,800to $6,700.

Maintenance

Annual inspectionfees wereestimatedat approximately
$35.00. Due to insufficient datawith regardto water
damagecosts associatedwith sprinkler failure, no

allowancefor waterdamagevasincludedin the study.

$38 Million
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AUTOMOBILE SAFETY

1 Steering column protection
2 Passive restraints/belts

20, 3 Fuel system integrity

AIRCRAFT SAFETY

4 Cabin fire protection
5 Seat cushion flammability

HOUSE/FIRE SAFETY

6 Unvented space heaters
7 Children’s sleepware flammability
8 Smoke detectors*®

9 Matches safety boxes*

10 Sprinklers*®
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Other Cost and Benefit Considerations

The study did not include reductionsin insurance
premiumsasaresultof installingsprinklersbecausét was
assumetb beincludedn reductionsof propertyloss.

It has been arguedthat sprinklers would allow for
relaxationof somefire-relatedbuilding coderequirements
(for example, fire protection ratings and increased
allowable distancesto exits). The study concluded,
however, that building code requirementsare already
minimal andcouldnot befurtherrelaxed.

Conclusions

The studyconcludedhatthe costof savingonelife would
be atleast$38 million. Higher installation costswould
increasehatcost. The studyalsoconcludedhat:

* Therisk of fire is greatein olderhouseshanin newer
onesalthoughthe ratesof fatalities,injuriesand
propertylossfor all housearesteadilydeclining.

* Two categorie®f the populationappeato be at
particularisk to fire--thevery youngandtheelderly.

« Factorsuniquetodifferentsocioeconomigroupsmay
influencefire riskfactorsbetweerdifferentgroupings.

» Smokingandchildrenplaying with matchesarethe
majorcause®f fires thathavefatalities.

« Canadianstatisticonfiresin all typesof buildingsare
significantly lacking.

* In newhousing sprinklersmightsaveapproximately
7.7occupantives per million houseperyear,and0.09
firemanlives peryear.

+ It is doubtfulthattheinstallationof sprinklersin
housewill createa significantreductionin municipal

firefighting services.

* The useof sprinklersin high-hazardareasonly (such
asbedroomsl|iving roomsandkitchens)is notmore
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cost-effectivehatinstallingafull system.

* Thedevelopmenof afull orpartial sprinklersystem
thatusedowerresidentialvaterpressureandneedso
speciakervicepiping shouldbeexaminedisapotentially
promisingmeasurdor existinghigh-riskhousing.

* Targetingsafetymeasure$o high-riskhousingand
usagemaybe fruitful (suchashousesccupiedy
persong’5 yearsandolderorlower-incomegroups).

» Theremarkablyhighincidenceoffires associatedith
childrenplaying with matchessuggestshatthe
developmendf childproofmatchdispensershouldoe
investigated.This approachwvould besimilarto that
takenwith medicinedispensers.

Firesassociatedvith cigarettesmokingappeato be
the mostdeadlyandare thelargestsinglecauseof fatal
fires. Thiscircumstancegreatlyrelatesto theignition
of fabrics. Therefore further stepsoward increasing
fire safetycharacteristicef upholsterydrapernand
beddingabricsmaybe cost-effective.
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Theinformationin thispublicationrepresentthelatestkknowledgeavailableto CMHC atthetime ofpublication,andhasbeenthoroughly
reviewedby expertsin thehousingfield. CMHC, however,assumeso liability for anydamageinjury, expenser lossthatmayresultfrom use

of thisinformation.



