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O neofthecorevaluesforaconsultantoradvisoristo “know and actwithin
yourlimits.”ThemembersofRIC S or,forthatmatter,anyotherprofessional
valuation society,arereminded to “… beawareofthelimitsto your
competenceand don’tbetempted to workbeyond these.Nevercommitto
morethatyou can deliver.”Theaboveappliesto themethodsthevaluers
use,and thelevelofconfidencein theresultstheyproduceusing these
methods.

Itisnotunusualto seesimplified methodsofthecostapproach used in a
massappraisalorvaluation ofan extensivelistofassets:professional
valuerscallit‘trending and bending.’Itisashortcutused to arriveatthe
replacementcostofmarketvaluebyindexing thehistoricalcostofthe
assetsbased on datain theassetregister.The useofindexing maybe
justified iftheclient’shistoricalcostsarethebestindication ofvalueat
somepointin thepast,oritcould bethelastresortofavaluerwhen
individualassetrecordscannotbeproperlyidentified.Itmaybean
expedientalternativewhen individualassetsareimmaterial,and theclient
doesnotseevaluein paying foracumbersomebutirrelevantanalysis.O n
theotherhand indexing can befraughtwith dangerwhen asignificantline
item (oranumberoflineitemswith ahigh relativecumulativecostcannot
beidentified and thereforean appropriateindexcannotbeapplied.

Thispaperarguesthatwhiledeceptivelysimple,bending and trending may
becomeashortcutthatseriouslymiscalculatescostand thereforeby
definition,miscalculatesvalue.

Thestarting pointforthecostapproach isthecalculation of“currentreplacementcost”.

Valuation ofasingleitem oreven alimited numberofitemsmightcommencewith a

carefulcalculation ofcostincluding allfront-end softcosts1 aswellashardwarecost

and installation cost. O rlargerplantsthesoftcostswould includefinancing costsor

foregoneprofitasmentioned in IVS 2020 “C ostC onsiderations”para70.12 and

70.132.

1 Frontend softcostsmayincludefeasibilitystudies,environmentalstudies,governmentapprovals,design fees,etc
2 IVS 2020 [70.12.]A n assetacquired from athird partywould presumablyreflecttheircostsassociated with
creating theassetaswellassomeform ofprofitmargin to provideareturn on theirinvestment.A ssuch,under
basesofvaluethatassumeahypotheticaltransaction,itmaybeappropriateto includean assumed profitmargin
on certain costswhich can beexpressed asatargetprofit,eitheralump sum orapercentagereturn on costor
value.H owever,financing costs,ifincluded,mayalreadyreflectparticipants'required return on capitaldeployed,so
valuersshould becautiouswhen including both financing costsand profitmargins.[70.13.]W hen costsarederived
from actual,quoted orestimated pricesbythird partysuppliersorcontractors,thesecostswillalreadyincludea
third parties’desired levelofprofit.



W hen dealing with complexplants,valuersmayberequired to putanumberon

thousandsorattimes,hundredsofthousandsofassets.M ethodologiesestablishing

currentreplacementcostforsuch largeinventoriesgenerallyrevolvearound aform of

“trend and bend”and sometimestheuseofstatisticalsampling.

“Trend and B end”refersto thepracticeofindexing historic(acquisition)costsasshown

on an accounting ortaxation assetregisterto currentreplacementcostnew and then

applying relevantadjustmentsto accountfordepreciation and obsolescence,usually

using mathematicalformulasto thederived “cost”to arriveatavalue.

Theideabehind thetrending methodologyisthattheinitialrecordsarethemost

reliableindication oftheacquisition orconstruction cost,henceifweknow them and

weapplycertain trend indicesto them,wecan obtain equivalentreplacementcostasof

thevaluation date.

IVS 2020 para70.14 endorsesapplication ofindexing when using thecostapproach.

S ee:

70.14.Theactualcostsincurred in creating thesubjectasset(oracomparable
referenceasset)maybeavailableand providearelevantindicatorofthe
costoftheasset.H owever,adjustmentsmayneed to bemadeto reflectthe
following:

(a) costfluctuationsbetween thedateon which thiscostwasincurred and the
valuation date,and

(b) anyatypicalorexceptionalcosts,orsavings,thatarereflected in thecost
databutthatwould notarisein creating an equivalent.

W hethertheaboveinferenceistrueis,however,abig question,thatshould beasked

and tested everytimeavaluation isperformed using “bending and trending”of

historicalcosts.

Theresultsofatrend and bend exercisecan beseriouslycompromised ifanumberof

factorsaredisregarded

 M ateriality

 A ccuracyoftheassetregister

 Exchangeratesatthedateofacquisition and dateofvaluation

 W hetheroriginalinstallation wascarried outbylabor,owner’slaboror

internationalsupplier’slabor

 W ereassetsnew on theacquisition?

 W hetherwereassetscapitalized atresidualvalueunderleaseorotherfinancial

instrument

 A rethetrendsweapplycorrectand appropriate?

Theaboveisnotin anyparticularorder;howeveragood starting pointisto startwith

thereliabilityand accuracyofthesourcedocument:itstandsto reason thatiftheasset



register/depreciation scheduleisinaccurate,theresulting valuation willsimilarlybe

inaccurate. A ssetregistersareoften notaccurateforarangeofcommon reasons,not

to mention issuesuniqueto thesubjectentity.Issuesthatcommonlyoccurare:

1. A ssetscapitalized atresidualvalueunderafinancedocument

2. A ssetspartlybroughtto accountbyexternalpurchaseand partlybyexpensing

in-houselabor

3. Dataentryerrorssuch ascapitalization ofthenetvalueofan assetaftera

“trade-in”allowance,capitalization oflargevolumesofassetsunderasingleline

entry

4. Thecapitalization ofupgradesto existing plant:thismightincludethe

replacementofplantcomponentssuch asthereplacementofanalog controls

with digitalcontrolsoreven thereplacementofdiscretemachineswithin a

production plant.

A tthecommencementofthetrending exercise,and anyvaluation assignmentforthat

matter,itisessentialto reconciletheassetsofgreatestvaluebackto theasset

register/depreciation scheduleto ensurethatallhavebeen captured.Equally,itis

importantto confirm thattheassetslisted on theassetregister/depreciation schedule

areextant.

O nceestablished thattheassetregistercorrectlylistsallassets,orotherwise,the

assessmentoftherelativematerialityofindividualitemsisthenextlogicalstep.

Typicallyan inventoryofassetsfollowsavariation ofthe80:20 rule.Thatis,80% of

valueisreflected in 20% oftheassetsbycount.O n occasion therulemightturn outto

beashigh as95:5 and occasionallyslip below 80:20.

Thetreatmentofthe“80% ”ofassetsisgenerallynotmaterialin thecontextof

increasing thedegreeoferroratthebottom lineofthevaluation,therefore,other

commentsin thispaperdo notapplyto themajorityofassets.A simpleapplication of

appropriatelocalindices(costofproduction orimported goodsindicesmight

adequate)forcostincreasessinceacquisition willprovideacurrentreplacementcost

thatisadequateforpurpose.

Itshould benoted thatmosttimesthecollectiveerrorofthelessimportantitemsis

immaterial,butindividualitemsmaybemanytimesoverstated orunderstated.Itis

difficultto testwhetherthishasoccurred withoutheading backto alinebyline

valuation.Itistheexperienceofthesewritersthatwhileindividualvaluesoflesser

assetsmaybemisstated,“unders”and “overs”tend to canceleach out.

In orderto satisfyauditorsand regulators,itisimportantto makestatementswithin the

reportto coverthiseventuality.S implystated,forevery“over”thereislikelyto bean

equal“under”.To arriveatthethreshold valueforassets,which willberegarded as



being in the“20% ”bycount,itistheseauthors’view thatthecalculation should be

carried outusing historicalcostastheindicatorratherthan W ritten Down Value3

(W DV).ThisisbecauseW DV willgenerallyseeasignificantnumberofassetsatnil

value.Thiswillskew thecalculation significantlymorethan using historicalcost.Itis

recognized thatrelativelyolderpurchaseswillrepresentasmallerpercentageofthe

totalthan currentcostmightdo howeverthereason thiscalculation isbeing carried out

isfortheveryreason thatwedo notknow currentreplacementcost.Thisiswhyitis

importantto cross-checkthatthemajorassetson theassetregisterareextantand that

allmajorassetson thefactoryfloorarewithin the“80% ”.

W hen oneturnsto the20% ofmaterialassets,itisimportantto carryoutsomecheck

ofcurrentreplacementcostagainsttheindexed cost.A random checkofthehighest

valueassetswillsoon determineifthereismisreporting ofassetsab initio,useof

incorrectindicesorexchangeratesorsomeotherissue.

Thevariation in exchangeratesand inflation overtimeareprobablythetwo factorsthat

can mostsignificantlyaffectthebottom lineofthevaluation.A n attemptto trend and

bend thegrossbookvalueofequipmentwith pricessetin themarketsin thecurrency

differentthedomicileislikelyto resultin asignificantunderofoverstatement.The

significanceoftheexchangerateimpactisillustrated in thechartbelow.

To maintain consistency,itisnecessaryto indexthederived costin thecountryof

origin using thecountryoforigin’smanufacturers’priceindex.Itshould beself-evident

thatto usetheresidentcountry’sindiceswould distortthefinalresult.

3 W ritten Down Valuerefersto valuestated in thebooksofthebusinessoron thetaxation depreciation schedule
afterdeduction from originalcostfor“depreciation”.
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Theimpactoftheinflation ratein differentcurrenciesisillustrated on thechartabove.

A scan beseen,theinflation ratesvaryovertimeand aremateriallydifferentforthe

developed and theemerging marketscurrencies,making trending and bending

particularlychallenging in ahigherinflation rateenvironment.

Theabovehighlightstheimportanceofproperduediligenceto ascertain whetherthe

historiccostincludeslocallabororimported suppliers’labororwhetherlaborhasbeen

expensed becauseithasbeen carried outin-house.Ifdomesticlaborhasbeen used to

installagiven plantthen beforeindexing theimported costofthehardware,thecostof

thatlabormustbeseparated from thehardwarecost.Valuerswillneed to research the

appropriatepercentageto allocateto equipmentand laborto notdistorttheresult.The

following illustration providesan allocation ofthereplacementcostin localcurrency

and US D orEuro in the emerging marketsusing specificasset-heavyindustriesasan

example.
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S teel 50% 10% 40%

M ining 15% 50% 35%

W hen valuing verylargeinventoriestheonlyalternativeto trending and bending isthe

useofasampling approach.W hen using asampling technique,noteveryasseton the

assetregisterisvalued,however,thevalueoftheassetscan beexpanded to represent

thevalueofthewholeinventory.W hen thisisdonein arigorousscientificfashion this

processofexpansion isknown asweighting. Ifaprobabilitysampledesign isused and

theassetsareselected randomlythen wemayalso assesshow confidentwearein the

estimatesoftotalvaluation.

Understanding thehistoricaltrendsin construction costsovertimeiscritically

importantforasset-heavyindustries,such asupstream and downstream oiland gas

industries,petrochemicalsand chemicalprocessindustries.Therearevariousindices

thatareused forprojectscostestimation and comparison ofplantconstruction costsin

theseindustries,including theC hemicalEngineering P lantC ostIndex(C EP C I)4,the

M arshall& S wiftindex5,theNelson-Farrarindex(maintained until2017)6,Upstream

C apitalC ostsIndex(UC C I)and Downstream C apitalC ostsIndex(DC C I)published by

IH S -M arkit7 and illustrated on thechartbelow,and othersindustryindices.

Theindicesprovidecustomized setsofdimensionlessnumbersthatcomparepricesofa

classofgoodsorservicesto thecorresponding pricesatabaseperiod using the

following relationship between costsin indices.

� � � �  � �  � � � �  �

� � � �  � �  � � � �  �
=

Index at Time B

Index at Time A

4 https://www.chemengonline.com/2019-cepci-updates-august-prelim-and-july-final/
5 www.marshallswift.com
6 https://www.ogj.com/home/article/17229698/nelsonfarrar-cost-indexes
7 https://ihsmarkit.com/Info/cera/ihsindexes/index.html



Theindicesmayprovidedetailson thevariousrelevantcostelements.TheNelson-
Farrarindexwould usuallyreportseparatelycostsevolution forthefollowing
categories.

 P umps,compressors,etc.

 Internalcombustion engines

 H eatexchangers

 M aterials

 Electricalmachinery

 Instruments

 M iscellaneousequipment,average

 L abor

C areshould betaken to makesurethattheindicesthatweremostlydeveloped forthe

US orsomespecificgeographicalmarketsapplyin yourspecificsituation.A nother

challengewhen applying theindustrycostindicesisin thecorrectreconciliation ofthe

subjectassetsand the unitsto which theindicesapply,sincetheindicesarecost

indices,and notbookvalueindices.

O ncean indexed costpricehasbeen established in thecountryoforigin itisconverted

attheexchangerateatthedateofvaluation.

Itisnotunusualthatthemain plantand machineryispurchased from an overseas

supplierbutinstalled using locallabor.Installation mayhavebeen supplied in-house

and expensed (O pex)orprovided externallyand capitalized (C apex).Thechoiceof

scenario willhaveasignificantimpacton currentreplacementcostifthetotalhistorical

costisindexed asiftheentirepurchasewassourced from thecountryofmanufacture.

Valuersand appraiserswillknow thateven basicmachinerycan sometimeshavean

installation costequalto theequipmentcostoreven higher.

A spartofinitialduediligence,itisimportantto establish ifthe“historicalcost”shown

on theassetregister/depreciation schedulewasfornew equipment,used equipmentor

capitalization ofequipmentataresidualvalueattheend ofafinancing arrangement.If

thestated historicalcostwasnotfornew equipment,then itisincumbentto identify

thatfactand resortto an appropriatebend and trend methodologyforit.

Valuersand appraisersshould beawareofatrend,atleastin A ustraliaand someother

countries,to substitutehistoricalcostwith avaluederived from avaluation.This

phenomenon isregularlyfound in governmentaccountsand also in companieswhere

therehasbeen acquisition and assetshavebeen revalued foraccounting and/or

taxation purposes.



S ampling errorarisesasnoteveryassetin theinventoryhasbeen valued.Therefore,

theestimateoftotalvaluemaynotbeidenticalto thetotalestimateofvalueifall

assetswerevalued. Thistypeoferrorcan beestimated using theresultsofthe

valuation. O necommonlyused measureofthelikelydifferencebetween asample

surveyvaluation and acompletevaluation isthestandard error8.

Themajorassetsofabusinessbeing thoseitemsofhigh monetaryvaluerelativeto all

theotherareidentified,isolated and valued separately.M ajorassetsarenormally

defined asbeyond athreshold valuewhich willoften bedetermined in consultation

with theclient.A usefulguideis80:20 rulesdiscussed above.A ssetswithin the>80%

ofvaluecategorywilleach bevalued individuallythuspresumablyderiving themost

reliablevalue.Theexclusion ofmaterialofhigh monetaryvalueasaseparatecategory

tendsto ensurethehomogeneityofotherassets,which willthen bevalued within a

stratified sampling process.

P rovided thisleadsto asatisfactoryRS E,which relatesto theachievablelevelof

materialitydefined bytheuseofthevaluation and therequirementsoftheclient,the

samplevalueswillbeprojected to estimatesoftotalvaluewithin each categoryusing

number-raised estimation methodology. Thecategorylevelestimateswillbecalculated

bymultiplying thetotalvalueofthesampled assetsbytheratio ofthetotalnumberof

assetsin thatcategoryto thenumberofassetsvalued in thesample.

In conclusion

W hen theonlyproblem-solving toolisahammer,asthesaying goes,allproblemslook
likenails.W hen confronted with asituation wheretrending and bending isappropriate
itcould beasolution.H owever,aswetried to illustrateabovethetrending and
bending hammershould behandled with care.Valuersneed to know when itis
appropriateto usetrending,understand thelimitationsofthismethod and applythe
proceduresto sanitychecktheresults.

8 A related measureistherelativestandard error(RS E)expressed asapercentageoftheestimateofvaluation. The

RS E isausefulmeasure,particularlyforcomparison ofaccuracybetween differentcategoriesand dataitems(e.g.

value,numberofitems). TheRS E also providesan immediateassessmentoftherelativeaccuracyofan estimate.


