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AbstractAbstract

TotalTotal QualityQualityQ yQ y
managementmanagement isis prerequisiteprerequisite andand wellwell
knownknown keykey factorfactor inin today’stoday’s
competitivecompetitive businessbusiness climateclimate CostCostcompetitivecompetitive businessbusiness climateclimate.. CostCost
ofof PoorPoor QualityQuality (CoPQ)(CoPQ) isis crucialcrucial inin
anyany business,business, productionproduction oror

ii ThiThi i l di l dconstructionconstruction processprocess.. ThisThis includesincludes
allall appraisal,appraisal, preventionprevention andand failurefailure
costscosts.. AnyoneAnyone runningrunning aa businessbusinessyy gg
knowsknows thesethese costscosts exist,exist, butbut whatwhat
theythey maymay notnot realizerealize isis howhow muchmuch ofof
theirtheir expensesexpenses areare tiedtied directlydirectly tototheirtheir expensesexpenses areare tiedtied directlydirectly toto
CoPQCoPQ particularlyparticularly inin projectsprojects..



Cost of qualityCost of qualityCost of qualityCost of quality

ff d dd d dd ff ffQualityQuality isis conformanceconformance toto thethe standardsstandards andand fitnessfitness forfor

purposepurpose..p pp p

ItIt isis aa measuremeasure ofof costscosts associatedassociated withwith achievementachievement oror

nonnon--achievementachievement ofof requiredrequired outcomeoutcome ofof aa project,project, asas

agreedagreed inin contractcontract betweenbetween aa contractorcontractor andand itsits

employeremployer..employeremployer..



Cost of qualityCost of quality ContinueContinueCost of quality  Cost of quality  Continue…Continue…

QualityQuality andand profitabilityprofitability areare directlydirectly proportionalproportional:: highhigh

levellevel ofof qualityquality resultsresults inin loweringlowering ofof costscosts (no(no reworkreworklevellevel ofof qualityquality resultsresults inin loweringlowering ofof costscosts (no(no rework,rework,

nono wastage),wastage), itit therebythereby increasesincreases profitabilityprofitability..g ),g ), yy p yp y

QualityQuality shouldshould bebe builtbuilt in,in, asas theythey saysay “do“do itit rightright thethe

firstfirst time”time”.. SoSo therethere isis nono costcost ofof redoingredoing workwork..



Cost of qualityCost of quality ContinueContinueCost of quality  Cost of quality  Continue…Continue…

InvestmentInvestment inin qualityquality improvementimprovement tendstends toto decreasedecreaseq yq y pp
wastewaste andand increaseincrease profitprofit..
TheThe costcost ofof qualityquality isis notnot manageablemanageable unlessunless itit isis

measurablemeasurable..
TheThe advantagesadvantages ofof measuringmeasuring andand classifyingclassifying qualityquality
costscosts
•• ProvidesProvides aa controlcontrol toto ensureensure thatthat thethe projectproject milemile stonesstones areare

hi dhi d ithinithin h d l dh d l d timtim pp ndnd ttachievedachieved withinwithin scheduledscheduled time,time, scopescope andand costcost..
•• HelpsHelps toto identifyidentify thethe problemproblem areasareas requiringrequiring attentionattention toto

reducereduce thethe costcost ofof poorpoor qualityquality..pp q yq y
•• EnablesEnables costingcosting ofof failuresfailures inin projectproject managementmanagement andand helpshelps

toto revealreveal thethe vitalvital fewfew problemsproblems..



Cost of qualityCost of quality ContinueContinueCost of quality  Cost of quality  Continue…Continue…

Q litQ lit stssts n dn d tt bb m s r dm s r d n tn t f rf rQualityQuality costscosts needneed toto bebe measuredmeasured notnot forfor
managementmanagement control,control, butbut forfor thethe developmentdevelopment
ofof qualityquality thinkingthinking withinwithin thethe organizationorganization..



Types of CostsTypes of CostsTypes of Costs Types of Costs 

Prevention CostPrevention Cost

Appraisal CostAppraisal Cost

Failure CostFailure Cost



Prevention, Appraisal, and Failure CostsPrevention, Appraisal, and Failure CostsPrevention, Appraisal, and Failure Costs Prevention, Appraisal, and Failure Costs 

P tiP ti C tC tPreventionPrevention CostCost

ItIt resultresult fromfrom activitiesactivities directeddirected towardstowards
preventionprevention ofof expectedexpected variationvariation oror defectsdefects inin

litlit ff rkrkqualityquality ofof workwork..

ItIt hashas thethe lowestlowest costcost value,value, lessless timetime
consuming,consuming, andand leastleast troublesometroublesome approachapproach toto
achieveachieve highhigh qualityquality outout putputachieveachieve highhigh qualityquality outout putput



Prevention, Appraisal, and Failure CostsPrevention, Appraisal, and Failure CostsPrevention, Appraisal, and Failure Costs Prevention, Appraisal, and Failure Costs 

AppraisalAppraisal CostCostAppraisalAppraisal CostCost
includeinclude costscosts associatedassociated withwith measuring,measuring, testingtesting
andand evaluatingevaluating thethe productproduct qualityquality toto findfind out,out, ifif
itit conformsconforms toto thethe requiredrequired specifications?specifications?qq pp
TheThe secondsecond lowlow costcost valuevalue processprocess
ThTh ll d lld ll d hd h f lf lTheThe appraisalappraisal costscosts graduallygradually diminishdiminish asas failurefailure
costscosts decreasedecrease becausebecause therethere isis lessless needneed forfor
inspectioninspection..



Prevention, Appraisal, and Failure CostsPrevention, Appraisal, and Failure CostsPrevention, Appraisal, and Failure Costs Prevention, Appraisal, and Failure Costs 

Failure CostFailure CostFailure CostFailure Cost
Failure costs are incurred to rectify the Failure costs are incurred to rectify the 
variation/defects cropped up after execution of a workvariation/defects cropped up after execution of a workvariation/defects cropped up after execution of a work variation/defects cropped up after execution of a work 
or rework an unsatisfactory job or rework an unsatisfactory job 
This cost can be divided into internal and externalThis cost can be divided into internal and externalThis cost can be divided into internal and external This cost can be divided into internal and external 
costs. costs. 
Failure cost can be very high; even it can be more thanFailure cost can be very high; even it can be more thanFailure cost can be very high; even it can be more than Failure cost can be very high; even it can be more than 
the cost of original project. the cost of original project. 
We can expect a significant decrease in failure cost due We can expect a significant decrease in failure cost due p gp g
to increase in prevention and appraisal costs. to increase in prevention and appraisal costs. 



Cost of qualityCost of qualityCost of qualityCost of quality

T l f li P i +T l f li P i +Total cost of quality = Prevention cost + Total cost of quality = Prevention cost + 

Appraisal cost + Failure costAppraisal cost + Failure costpppp

Cost to client = Total cost of quality + Initial Cost to client = Total cost of quality + Initial 

investment costinvestment cost

T t l t t li t T t l t f lit +T t l t t li t T t l t f lit +Total cost to client  = Total cost of quality + Total cost to client  = Total cost of quality + 

Initial investment cost + Cost of poor qualityInitial investment cost + Cost of poor quality



Examples from IndustryExamples from IndustryExamples from IndustryExamples from Industry

DelayDelay inin decisiondecision makingmakingDelayDelay inin decisiondecision makingmaking

•• DrillingDrilling fluidfluid waswas beingbeing procuredprocured fromfrom BaluchistanBaluchistan
(Bolan(Bolan Mines)Mines)(Bolan(Bolan Mines)Mines)..

•• TransportersTransporters carryingcarrying thethe chemicalchemical wentwent onon strikestrike
duedue toto demanddemand ofof increaseincrease inin thethe chargescharges byby RsRs 800800duedue toto demanddemand ofof increaseincrease inin thethe chargescharges byby RsRs.. 800800
perper triptrip..
D i iD i i kk 33 dd•• DecisionDecision tooktook 33 daysdays..

•• CostCost ofof onlyonly rigrig forfor aa dayday waswas $$3030,,000000 andand totaltotal waswas
$$9090 000000$$9090,,000000



Examples from IndustryExamples from IndustryExamples from IndustryExamples from Industry

NN C fC f d dd dNonNon--ConformanceConformance toto standardsstandards

•• ChemicalChemical waswas boughtbought withoutwithout anyany specificationsspecifications..gg yy pp

•• BoughtBought atat $$300300 perper ton,ton, withwith 1616 %% purity,purity, wherewhere asas itit

waswas availableavailable atat $$900900 perper tonton withwith 9595%% puritypurity..

•• UsedUsed 66 timestimes moremore toto getget thethe desireddesired resultsresults..

•• ResultedResulted inin actualactual costcost $$18001800 perper tontonResultedResulted inin actualactual costcost $$18001800 perper tonton..



Ethical DimensionEthical DimensionEthical DimensionEthical Dimension

TheThe costcost ofof poorpoor qualityquality inin designingdesigning planningplanningTheThe costcost ofof poorpoor qualityquality inin designing,designing, planning,planning,

decisiondecision making,making, teamteam building,building, selectionselection ofof contractor,contractor,

consultants,consultants, contractcontract documents,documents, poorpoor coordinationcoordination

amongamong thethe majormajor stakestake holdersholders && agencies,agencies, politicalpolitical &&gg jj g ,g , pp

socialsocial pressures,pressures, andand vestedvested interestsinterests ofof partiesparties etcetc alsoalso

ibib ii hh jj dd hi hhi hcontributecontribute inin thethe projectproject outout come,come, duedue toto whichwhich cost,cost,

timetime andand scopescope overover runrun areare facedfaced alongalong withwith qualityquality

problemsproblems..



Findings and AnalysisFindings and AnalysisFindings and Analysis Findings and Analysis 

WhenWhen wewe talktalk ofof qualityquality mostmost peoplepeople taketake itit asas workworkWhenWhen wewe talktalk ofof quality,quality, mostmost peoplepeople taketake itit asas workwork
qualityquality ofof finishedfinished product/projectproduct/project delivereddelivered..

ProvidingProviding workwork qualityquality asas perper requiredrequired specificationsspecifications isis
oneone aspectaspect butbut thethe qualityquality inin otherother factorsfactors likelike
designing,designing, planning,planning, decisiondecision making,making, teamteam building,building,
selectionselection ofof contractorcontractor consultantsconsultants contractcontractselectionselection ofof contractor,contractor, consultants,consultants, contractcontract
documents,documents, poorpoor coordinationcoordination amongamong thethe majormajor stakestake
h ldh ld && ii liti lliti l && i li l ll llholdersholders && agencies,agencies, politicalpolitical && socialsocial pressurespressures alsoalso playplay
aa majormajor rolerole alongalong withwith vestedvested interestsinterests ofof partiesparties..



Findings and AnalysisFindings and AnalysisFindings and Analysis Findings and Analysis 

ThTh ii hh idid bb hh k h ldk h ld ff hhThereThere isis anotheranother costcost paidpaid byby thethe stakeholdersstakeholders ofof thethe

project,project, ifif thethe projectproject completioncompletion isis delayeddelayed..

CalculatingCalculating thethe costcost ofof qualityquality keepingkeeping inin viewview allall thethe

factorsfactors isis aa complexcomplex processprocess.. However,However, itit cancan bebe

measuredmeasured forfor thethe factorsfactors directlydirectly relatedrelated toto aa projectprojectmeasuredmeasured forfor thethe factorsfactors directlydirectly relatedrelated toto aa projectproject..



ConclusionsConclusionsConclusionsConclusions

ThisThis studystudy hashas identifiedidentified fewfew otherother factorsfactors whichwhich contributecontribute totoThisThis studystudy hashas identifiedidentified fewfew otherother factorsfactors whichwhich contributecontribute toto

thethe qualityquality ofof thethe projectsprojects..

ItIt aimsaims toto quantifyquantify thethe totaltotal qualityquality costscosts inin projectsprojects inin aa

developingdeveloping countrycountry..

ThisThis studystudy waswas focusedfocused onon thethe costcost toto stakestake holders,holders, whichwhich

ii hiddhiddremainremain hiddenhidden..

ToTo calculatecalculate thethe optimumoptimum levellevel ofof costcost ofof totaltotal quality,quality, thethe

traditionaltraditional modelmodel waswas utilizedutilized..


