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i i

PREFACE 

This Standard was prepared by Standards  Australia Committee  QR-005 ,  Dependability.   

This  Standard is  identical with,  and has  been reproduced from,  IEC 603 00-3 -3 ,  Ed.2.0  (2004),  

Dependability management,  Part 3 -3 :  Application guide  —Life  cycle  costing.  

‘ Dependability’  is  a collective  term for performance characteristics  (reliability,  availability,  

maintainability)  of simple  or complex products  and systems.  The  AS  IEC 60300  series  of 

dependability management system Standards  provide  general  guidelines  for establishing a 

dependability management system to  meet most organizational  or proj ect needs,  supported by a 

‘ tool kit’  of non-prescriptive  Standards  on a range of dependability application guidelines  and 

methods.   

The  obj ective  of this  Standard is  to  provide  an introduction to life cycle  costing (LCC) as  a 

process  for analysis  of the  total cost of development,  acquisition,  ownership,  operation,  

maintenance  and disposal of a product.  LCC highlights  the  costs  associated with dependability 

of the  product,  and can be  used as  a basis  for the evaluation of various strategies for operation,  

support and maintenance,  particularly during the  conceptual  and design phases.  [This  Part of the 

AS  IEC 603 00  series  of Dependability application guides  is  similar in scope  to  AS/NZS  4536,  

Life cycle  costing—An application guide,  which provides an application guide  for life cycle 

costing in a more  general  context. ]  

As this Standard is  reproduced from an International Standard,  the following applies:  

(a)  Its  number does  not appear on each page  of text and its  identity is  shown only on the 

cover and title  page.  

(b)  In the  source text ‘ this  part of IEC 60300’  should read ‘ this  Australian Standard’ .  

Reference  to  International Standards  should be  replaced by references  to  Australian or 

Australian/New Zealand Standards,  as  follows:  

Reference to  International Standard  Australian/New Zealand Standard 

IEC   AS  IEC  

60300  Dependability management  60300  Dependability management 

60300-3 -1 2  Part 3 -1 2:  Application guide— 

Integrated logistic  support 

 60300.3 .1 2 Part 3 .1 2:  Application guide— 

Integrated logistic  support 

Only international  references  identical  to  Australian or Australian/New Zealand Standards  have 

been listed.  

The  term ‘ informative’  has  been used in this  Standard to  define the  application of the  annex to 

which it applies.  An ‘ informative’  annex is  only for information and guidance.  
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i v

INTRODUCTION  

Products  today are  requ i red  to  be  rel iable.  They have  to  perform  thei r functions  safel y wi th  no  
undue impact on  the  environmen t and  be  easi l y  main tainable  th roughou t thei r usefu l  l i ves.  
The  decis ion  to  purchase is  not on l y  i n fl uenced  by the  product's  i n i ti a l  cost (acqu is i tion  cost)  
bu t a lso  by the  product's  expected  operating  and  main tenance  cost over i ts  l i fe  (ownersh ip  
cost)  and  d isposal  cost.  I n  order to  ach ieve customer satisfaction ,  the  chal lenge for suppl iers  
is  to  design  products  that meet requ i rements  and  are  rel iable  and  cost competi ti ve  by  
optim izing  acqu is i tion ,  ownersh ip  and  d isposal  costs.  Th is  optim ization  process  shou ld  i deal l y  
start at the  product's  i nception  and  shou ld  be  expanded  to  take i n to  account a l l  the  costs  that 
wi l l  be  i ncu rred  throughout i ts  l i fetime.  Al l  decis ions  made  concern ing  a  product's  design  and  
manufacture  may affect i ts  performance,  safety,  re l i ab i l i ty,  main tainabi l i ty,  main tenance 
support requ iremen ts,  etc. ,  and  u l timatel y  determine i ts  price  and  ownersh ip  and  d isposal  
costs.  

L i fe  cycle  costing  i s  the  process  of economic anal ysis  to  assess  the  total  cost of acqu is i tion ,  
ownersh ip  and  d isposal  of a  product.  Th is  anal ysis  provides importan t i npu ts  i n  the  decis ion-
making  process i n  the  product design ,  development,  use  and  d isposal .  Product suppl iers  can  
optim ize  their designs  by  evaluation  of a l ternatives  and  by performing  trade-off stud ies.  They  
can  evaluate  various  operating ,  main tenance and  d isposal  strateg ies  ( to  assist product users)  
to  optim ize  l i fe  cycle  cost (LCC) .  L i fe  cycle  costing  can  a lso  be  effectivel y  appl ied  to  evaluate  
the  costs  associated  wi th  a  speci fic activi ty,  for example,  the  effects  of d i fferen t main tenance  
concepts/approaches,  to  cover a  speci fic part of a  product,  or to  cover on l y  selected  phase or 
phases of a  product’s  l i fe  cycle.  

L i fe  cycle  costing  i s  most effectivel y appl ied  i n  the  product’ s  earl y  design  phase  to  optim ize  
the  basic design  approach .  However,  i t  shou ld  a lso  be  updated  and  used  during  the  
subsequent phases  of the  l i fe  cycle  to  i den ti fy areas of s ign i ficant cost uncertain ty and  risk.   

The  necessi ty  for formal  appl ication  of the  l i fe  cycle  costing  process  to  a  product wi l l  normal l y  
depend  on  contractual  requ i rements.  However,  l i fe  cycle  costing  provides  a  usefu l  i npu t to  
an y design  decis ion-making  process.  Therefore,  i t  shou ld  be  i n tegrated  wi th  the  design  
process,  to  the  extent feasible,  to  optim ize  product characteristics  and  costs.   
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1  Scope  

Th is  part of I EC  60300  provides  a  general  i n troduction  to  the  concept of l i fe  cycle  costing  and  
covers  a l l  appl ications.  Al though  the  l i fe  cycle  costs  consist of many contribu ting  e lements,  
th is  standard  particu larl y  h igh l igh ts  the  costs  associated  wi th  dependabi l i ty  of the  product.  

Th is  standard  is  i n tended  for general  appl ication  by both  customers  (users)  and  suppl iers  of 
products.  I t  explains  the  purpose and  value  of l i fe  cycle  costing  and  ou tl i nes  the  general  
approaches in volved .  I t  a lso  i den ti fies  typical  l i fe  cycle  cost e lements  to  faci l i tate  project and  
programme p lann ing .  

General  gu idance is  provided  for conducting  a  l i fe  cycle  cost anal ysis ,  i nclud ing  l i fe  cycle  cost 
model  development.  I l l ustrative  examples  are  provided  to  explain  the  concepts.   

2 Normative references  

The fol lowing  referenced  documents  are  i n d ispensable  for the  appl ication  of th is  document.  
For dated  references,  on ly  the  ed i tion  ci ted  appl ies.  For undated  references,  the  l atest ed i tion  
of the  referenced  document ( i nclud ing  any amendments)  appl ies.  

I EC  60050-1 91 : 1 990,  International Electrotechnical Vocabulary (IEV)  – Chapter 191 :  Depend-
ability and quality of service 

I EC  60300-3-1 2 ,  Dependability management – Part 3-12:  Application guide – Integrated 
logistic support 

I EC  61 703,  Mathematical expressions for reliability,  maintainability and maintenance support 
terms  

I EC  621 98,  Project risk management – Application guidelines   

3 Terms and  defin i tions  

For the  purposes of th is  documen t,  the  terms and  defin i ti ons  g iven  i n  I EC  60050-1 91  and  
I EC  61 703,  together wi th  the  fol lowing  defin i ti ons,  appl y.   

3.1  
l i fe  cycle  
time i n terval  between  a  product’s  conception  and  i ts  d isposal  

3.2  
l i fe  cycle  costing  
process  of economic anal ysis  to  assess  the  l i fe  cycle  cost of a  product over i ts  l i fe  cycle  or a  
portion  thereof 
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3.3  
l i fe  cycle  cost 
LCC 
cumulative  cost of a  product over i ts  l i fe  cycle   

3.4 
base  date  
fixed  poin t i n  time set as  the  common  cost reference 

4 Life cycle costing  

4.1  Objectives  of l i fe  cycle  costing  

Li fe  cycle  costing  i s  the  process  of economic anal ysis  to  assess  the  total  cost of acqu is i tion ,  
ownersh ip  and  d isposal  of a  product.  I t  can  be  appl ied  to  the  whole  l i fe  cycle  of a  product or 
to  parts  or combinations  of d i fferen t l i fe  cycle  phases.  

The  primary objective  of l i fe  cycle  costing  i s  to  provide  i npu t to  decis ion  making  i n  an y or a l l  
phases of a  product’ s  l i fe  cycle .   

An  important objective  i n  the  preparation  of LCC models  is  to  i denti fy costs  that may have a  
major impact on  the  LCC or may be  of special  i n terest for that speci fic appl ication .  Equal l y  
important i s  to  identi fy  costs  that may on l y i n fluence the  LCC  to  a  very smal l  exten t.  

The  more  common  types  of decisions  to  wh ich  the  l i fe  cycle  costing  process  provides  input 
i nclude,  for example:  

– evaluation  and  comparison  of a l ternative  design  approaches  and  d i sposal  options  
technolog ies;   

– assessmen t of economic viabi l i ty  of projects/products;  

– i den ti fication  of cost con tribu tors  and  cost effective  improvements;  

– evaluation  and  comparison  of a l ternative  strateg ies  for product use,  operation ,  test,  
i nspection ,  main tenance,  etc. ;  

– evaluation  and  comparison  of d i fferen t approaches  for replacemen t,  rehabi l i tation /l i fe  
extension  or reti remen t of ageing  faci l i ties;  

– a l l ocation  of avai lable  funds among  the  competing  priori ti es  for product development/ 
improvement;  

– assessmen t of product assurance cri teria  th rough  veri fication  tests  and  i ts  trade-off;  

– l ong-term  financia l  p lann ing .  

L i fe  cycle  costing  can  be  used  to  provide  i nput to  i n tegrated  l og istic support anal ysis.  See  
I EC  60300-3-1 2  for detai led  in formation  on  i n tegrated  l og istic support anal ysis.  

4.2  Product  l i fe  cycle  phases  and  LCC 

Fundamental  to  the  concept of l i fe  cycle  costing  i s  a  basic u nderstand ing  of a  product l i fe  
cycle  and  the  activi ti es  that are  performed  during  these phases.  Also  essential  i s  an  
understand ing  of the  relationsh ip  of these activi ti es  to  the  product performance,  safety,  
re l i abi l i ty,  main tainabi l i ty  and  other characteristics  con tribu ting  to  l i fe  cycle  costs.  

There  are  s ix major l i fe  cycle  phases of a  product as  fol l ows:  

a)  concept and  defin i tion ;  

b)  design  and  development;  

c)  manufacturing ;  
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d)  i nstal lation ;  

e)  operation  and  main tenance;  

f)  d isposal .   

The  appropriate  l i fe  cycle  phases,  or parts  or combinations  of these  phases,  shou ld  be  
selected  to  su i t  the  specia l  needs of each  specific  anal ysis .  I n  a  general  way,  the  total  costs  
i ncurred  during  the  above phases can  a lso  be  d ivided  i n to  acqu is i tion  cost,  ownersh ip  cost 
and  d isposal  cost.  

LCC =  Costacqu is i ti on  +  Costownersh ip
 +  Costd isposal  

Acqu is i tion  costs  are  general l y  vis ib le,  and  can  be  read i l y  evaluated  before  the  acqu isi tion  
decis ion  i s  made  and  may or may not i nclude  instal lation  cost.   

The  ownersh ip  costs,  wh ich  are  often  a  major component of LCC,  i n  many cases,  exceed  
acqu is i tion  costs  and  are  not read i l y  vis ib le.  These costs  are  d i fficu l t to  pred ict and  may a lso  
i nclude  the  cost associated  wi th  instal lation .  

D isposal  costs  may represen t a  s ign i ficant proportion  of total  LCC.  Leg islation  may requ ire  
activi ties  during  the  d isposal  phase that for major projects,  e. g .  nuclear power stations,  
i nvolve  a  s i gn i fican t expend i ture.  

F igu re  1  shows the  l i fe  cycle  phases  of a  product,  together wi th  some of the  topics  that shou ld  
be  addressed  by a  l i fe  cycle  costing  study.  

 

   

Concept and    
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Design  and   
development    

Operation  and    
maintenance    

•    New product opportunities
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•    Technology selection    

•    Make/buy decisions    

•    Identify cost drivers    

•    Construction  assessment  

•    Manufacturabil ity  
assessments    

•    Warranty incentive  
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•    Design  trade  -  offs

•    Source selection   

•    Configuration  and change 
controls    

•    Test strategies    

•    Repair/throwaway 
decisions    

•    Performance tai loring  

•    Support strategies  

•    New product introduction    

• System integration  and 
verification

• Cost avoidance/cost 
reduction  benefits  

• Operating  and 
maintenance cost 
monitoring    

• Product modifications and 
service enhancements  

• Maintenance support 
resource al location  and 

optimization   

• Retirement cost impact    

• Replacement/re  newal   
schemes    

• Disposal  and  salvage  
value    

Life cycle phases   

IEC   715/04  

Figure 1  – Sample appl ications  of l i fe  cycle  costing  
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4.3  Timing  of LCC analysis  

Earl y  i denti fication  of acqu isi tion ,  ownersh ip  and  d isposal  costs  enables  the  decis ion-maker to  
balance  dependabi l i ty  factors  against l i fe  cycle  costs.  Decis ions  made  earl y i n  a  product’ s  l i fe  
cycle  have a  much  g reater in fluence  on  LCC than  those made later i n  a  product’s  l i fe  cycle.  
Experience  has  shown  that by the  end  of the  concept and  defin i ti on  phases,  more  than  hal f of 
a  product's  LCC may be  committed  by decis ions.  The opportun i ty to  perform  trade-offs 
becomes i ncreasing l y  l im i ted  as  the  product advances i n  i ts  l i fe  cycle.  

L i fe  cycle  costing  may address the  whole  l i fe  cycle  of a  product or on l y  part of i t.  The  l i fe  
cycle  costing  shou ld  be  ta i lored  to  su i t a  particu lar product/project i n  order to  obtain  the  
maximum  benefi t from  the  anal ysis  effort.  

4.4  Dependabi l i ty  and  LCC  relationship  

4.4.1  General  

Dependabi l i ty  of a  product i s  the  col lective  term  used  to  describe  the  product’ s  avai labi l i ty  
performance and  i ts  i n fl uencing  factors,  i . e.  re l i abi l i ty  performance,  main tainabi l i ty  perform-
ance and  main tenance support performance.  Performance i n  a l l  these  areas  can  have a  
s ign i ficant impact on  the  LCC.  H igher i n i tial  costs  may resu l t  i n  improved  rel iabi l i ty  and/or 
main tainabi l i ty,  and  thus  improved  avai labi l i ty  wi th  resu l tan t l ower operating  and  main tenance  
costs.   

Dependabi l i ty  considerations  shou ld  be  an  i n tegral  part of the  design  process and  LCC 
evaluations.  These considerations  shou ld  be  cri tical l y reviewed  when  preparing  product 
specifications,  and  be  continual l y  evaluated  th roughout the  design  phases  i n  order to  optim ize  
product design  and  the  l i fe  cycle  cost.  

4.4.2  Dependabi l i ty  related  costs  

Costs  associated  wi th  dependabi l i ty  e lements  may i nclude the  fo l lowing ,  as  appropriate:  

– system  recovery cost i nclud ing  corrective  main tenance  cost;  

– preventive  main tenance  cost;  

– consequential  cost.  

F igu re  2  h i gh l i gh ts  some dependabi l i ty  e lemen ts  translated  i n to  operation  and  main tenance  
costs.  
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λ    ,     z 
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Dependability 
  

IEC   716/04  

Symbols  and  abbreviati ons  apply i n  accordance  wi th  I EC  60050(1 91 ) .  

Figure 2  – Typical  relationsh ip  between  dependabi l i ty  and   
LCC  for the  operation  and  maintenance  phase 

4.4.3  Consequential  costs  

4.4.3 .1  General  

When  a  product or service  becomes unavai lable,  a  series  of consequential  costs  may be  
i ncurred .  These  costs  may i nclude:  

– warranty cost;  

– l iabi l i ty  cost;  

– cost d ue  to  loss  of revenue;  

– costs  for provid ing  an  al ternative  service.  
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I n  add i tion ,  fu rther consequen tia l  costs  shou ld  be  iden ti fied  by applying  risk anal ysis  
techn iques  to  determine  costs  of adverse  impacts  on  the  company's :  

– image,  

– repu tation ,  

– prestige,  

wh ich  i n  tu rn  may resu l t  i n  l oss  of cl ien ts.  

Costs  of recovering  from,  or m i tigating  against these  risks  shou ld  be  i ncluded  i n  
consequential  costs.  

I n  most cases,  these costs  are  d i fficu l t to  assess,  bu t sometimes  i t i s  possible  to  quan ti fy 
them.  For example,  these costs  may be  estimated  based  on  publ ici ty campaign  costs  and  
costs  of marketing  efforts  or compensations  in  order to  retain  the  cl i en ts.  Where  appl icable,  
these costs  shou ld  be  accoun ted  for.  

The  unavai labi l i ty  of a  product can  s ign i fican tl y  affect i ts  LCC.  Therefore,  the  avai labi l i ty  
performance of a  product and  associated  l i fe  cycle  cost needs  to  be  optim ized .  With  
i ncreasing  rel iabi l i ty  (a l l  other factors  held  constan t) ,  the  acqu isi tion  costs  wi l l  g eneral l y  
i ncrease bu t main tenance and  support costs  wi l l  decrease.  The LCC is  optim ized  when  the  
i ncremen tal  i ncrease i n  acqu isi tion  costs  due  to  rel iabi l i ty  improvements  equals  the  
i ncremen tal  savings  i n  main tenance and  support costs,  and  in  consequen tia l  costs.  At a  
certa in  poin t,  an  optimum product rel iabi l i ty,  wh ich  corresponds to  the  lowest l i fe  cycle  cost,  i s  
ach ieved .  

I t  shou ld  be  noted  that the  resu l ts  of LCC calcu lations  m ight not match  the  actual /observed  
costs.  Th is  i s  because there  are  many i n fl uencing  random  factors,  such  as  envi ronmental  
cond i tions  and  human  errors  du ring  operation ,  wh ich  cannot be  accuratel y  model led  in  the  
calcu lations.  

Envi ronmental  i ssues,  as  wel l  as  trad i tional  factors  such  as  cost and  time,  have to  be  
considered  i n  LCC calcu lations.  Therefore,  methods  have to  be  used  to  evaluate  and  rank 
envi ronmental  consequences of d i fferen t activi ties.  These evaluations  can  provide  the  bases  
for envi ronmental  p lann ing  and  in tegrating  environmental  issues  wi th  decision  making .  

4.4.3 .2  Warranty  costs  

Warranties  provide  protection  to  the  customers,  i nsu lati ng  them  from  the  cost of correcting  
product fa i l u res,  i n  particu lar during  the  earl y stages  of product operations.  The  cost of 
warranties  i s  usual l y borne by the  suppl iers,  and  may be  affected  by rel iabi l i ty,  main tainabi l i ty  
and  main tenance support characteristics  of the  product.  Suppl iers  can  exercise  s ign i fican t 
con trol  over these characteristics  during  design  and  development,  and  manufacturing  phases  
thus  i n fl uencing  the  warran ty costs.  

Warranties  usual l y  appl y  for a  l im i ted  period  of time,  and  a  number of cond i tions  general l y 
appl y.  Warranties  rarel y  include protection  against consequen tia l  costs  incurred  by the  
customer due  to  product unavai labi l i ty.  

Warranties  may be  supplemented  or replaced  by service  contracts  whereby the  suppl ier 
performs,  i n  add i tion  to  any arrangemen ts  made  by the  customer,  a l l  preven tive  and  
corrective  main tenance for a  fixed  period  of time that can  be  renewed  for an y period  up  to  the  
whole  product l i fetime.  I n  the  latter case,  the  suppl iers  are  motivated  to  bu i l d  an  optimum 
level  of re l iabi l i ty  and  main tainabi l i ty  i n to  their product,  usual l y  at  h i gher acqu is i tion  costs.  
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4.4.3 .3  Liabi l i ty  costs  

A l iabi l i ty  wi l l  arise  where,  for example,  a  suppl ier fa i ls  to  comply wi th  h i s  l egal  obl igations.  
The cost of compensating  for a  breach  of the  l aw needs to  be  considered  as  part of the  LCC.  
Th is  i s  especial l y  importan t i n  the  case of products  that have  a  h igh  poten tial  to  cause  human  
i n j ury and/or envi ronmental  damage.  L iabi l i ty  costs  are  a lso  importan t for new products  for 
wh ich  risks  i nvolved  may not be  fu l l y  apparen t and/or wel l  u nderstood .  Where  requ ired ,  a  risk 
anal ysis,  together wi th  past experience and  expert j u dgement,  may be  used  to  provide  an  
estimate  of these  costs.  For gu idance  on  risk analysis,  see  I EC 621 98.   

4.5  LCC  concept 

4.5.1  General  

An  LCC model ,  l i ke  any other model ,  i s  a  s impl i fied  representation  of the  real  world .  I t  
extracts  the  sal ien t features  and  aspects  of the  product and  translates  them  in to  cost 
estimating  relationsh ips.  I n  order for the  model  to  be  real istic,  i t  shou ld :  

a)  represent the  characteristics  of the  product being  anal ysed ,  i nclud ing  i ts  i n tended  use  
envi ronment,  main tenance concept,  operating  and  main tenance  support scenarios  as  wel l  
as  any constrain ts  or l im i tations;  

b)  be  comprehensive  in  order to  i nclude  and  h igh l i gh t a l l  factors  that are  re levan t to  LCC;  

c)  be  s imple  enough  to  be  easi l y  understood  and  a l l ow for i ts  timel y use  i n  decision  making ,  
and  fu ture  update  and  mod ification ;  

d )  be  designed  i n  such  a  way as  to  a l low for the  evaluation  of speci fic e lements  of LCC 
i ndependent from  other e lements.  

A s imple  LCC  model  i s  basical l y  an  accounting  structure  that con tains  mathematical  
expressions  for the  estimation  of cost associated  wi th  each  of the  cost e lements  consti tu ting  
the  LCC.  Examples  are  g iven  in  Annex D.  

I n  some cases,  a  model  may need  to  be  speci fical l y  developed  for the  problem  under study,  
wh i le  for some other cases commercial l y  avai lable  models  may be  used .  Each  LCC model  has  
i ts  own  flexibi l i ty  and  appl ication .  Knowledge of the  contents  and  the  cond i tions  under wh ich  
they appl y are  importan t i n  order to  assure  adequacy of their use.  Before  selecting  a  model ,  
the  amount of in formation  needed  shou ld  be  i denti fied  together wi th  the  resu l ts  expected  from  
using  the  model .  Someone fami l iar wi th  the  detai ls  of the  model  i s  needed  to  review i t so  as  to  
determine the  appl icabi l i ty  of a l l  cost factors,  empirical  re lationsh ips,  e lements  and  other 
constan ts  and  variables  i n  the  model .  Therefore,  before  us ing  any existi ng  LCC model ,  i t  
shou ld  be  su i tabl y val i dated  for the  l i fe  cycle  costing  study under consideration .  To  do  th is,  
the  cost factors  and  other parameters  from  a  known  example,  along  wi th  the  operational  
scenario,  shou ld  be  used  to  assess  the  extent to  wh ich  the  model  provides  real istic resu l ts .  

Many products  are  designed  to  have  a  very l ong  l i fe,  for example  bu i l d ings  or power stations.  
For such  products,  a  number of costs,  for i nstance for functional  changes  or product 
enhancement,  wi l l  occur at i n tervals  d uring  the  l i fe  of the  product and  techn iques  to  deal  wi th  
these shou ld  be  incorporated  i n  the  model .  

LCC model l ing  i ncludes:  

– cost breakdown  structure,  

– product/work breakdown  structu re,  

– selection  of cost categories,  

– selection  of cost e lements,  

– estimation  of costs,  

– presentation  of resu l ts.  
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When  appl icable  i t may a lso  i nclude:  

– envi ronmental  and  safety  aspects,  

– uncertain ties  and  risks,  

– sensi ti vi ty  anal ysis  to  i denti fy cost d ri vers.  

The cost breakdown  structure  presents  a  breakdown  of costs  incurred  over the  major phases 
(or phases of i n terest)  of the  l i fe  cycle  of a  product.  Annex C  includes  examples  of 
presentation  of costs  related  to  cost breakdown  structure.  

The product/work breakdown  structure  is  composed  of a  detai led  breakdown  of hardware,  
services and  data  i den ti fying  a l l  major tasks  and  supporting  work packages.  Annex E  g ives  an  
example  of a  product breakdown  structure  and  LCC summary for a  ra i lway veh icle.  

Detai led  expressions  for costs  for the  d i fferent phases can  be  developed  separatel y.  The  cost 
e lements,  factors,  etc.  shou ld  have  un ique identi ti es.  I n  a  s i tuation  where  anal yses cover 
several  phases,  the  iden ti ti es  of cost e lemen ts,  factors,  etc.  shou ld  be  un ique i n  the  total  LCC  
model .  I t  i s  normal l y  an  advan tage to  main tain  the  product/work breakdown  structu re  unvaried  
for the  particu lar study.  

4.5.2  LCC  breakdown  into  cost elements  

I n  order to  estimate  the  total  l i fe  cycle  cost,  i t  i s  necessary to  break down  the  tota l  LCC i n to  
i ts  consti tuen t cost e lements.  These cost e lements  shou ld  be  ind ividual ly  i den ti fied  so  that 
they can  be  d istinctl y  defined  and  estimated .  The  identi fication  of the  e lemen ts  and  thei r 
correspond ing  scope  shou ld  be  based  on  the  purpose  and  scope  of the  LCC study.  

The cost e lement i s  the  l i nk between  cost categories  and  the  product/work breakdown  
structu re.  The  selection  of cost e lements  shou ld  be  re lated  to  the  complexi ty of the  product,  
as  wel l  as  to  the  cost categories  of i n terest i n  accordance wi th  the  requ i red  cost breakdown  
structu re.  See  the  example  i n  Annex C.  

One approach  often  used  to  i den ti fy the  requ ired  cost e lements  i nvolves the  breakdown  of the  
product to  l ower i nden tu re  l evels,  cost categories  and  l i fe  cycle  phases.  Th is  approach  can  
best be  i l l ustrated  by the  use  of a  th ree-d imensional  matrix shown  in  F igure  3 .  Th is  matrix 
i nvolves  i den ti fication  of the  fo l lowing  aspects  of the  product:  

– breakdown  of the  product to  l ower i ndenture  levels  ( i . e.  the  product/work breakdown  
structu re) ;  

– the  time  i n  the  l i fe  cycle  when  the  work/activi ty  is  to  be  carried  ou t ( i . e.  the  l i fe  cycle  
phases) ;  

– the  cost category of appl icable  resources such  as  labour,  materia ls,  fuel /energy,  
overhead ,  transportation /travel  ( i . e .  the  cost categories) .  

Th is  kind  of approach  has  the  advantage  of being  systematic and  orderl y,  thus  g iving  a  h i gh  
l evel  of confidence that a l l  cost elements  have  been  included .  

Annex A identi fies  typical  activi ties  for wh ich  the  costs  shou ld  be  addressed .  

An  example  of a  product breakdown  structure  and  LCC summary for a  rai lway veh icle  i s  
presented  i n  Annex E.  

Costs  associated  wi th  LCC e lements  may be  fu rther a l located  between  recurring  and  non-
recurring  costs  so  that the  total  of a l l  recurring  and  non-recurring  costs  equals  LCC.  LCC  
elements  may a lso  be  estimated  in  terms of fixed  and  variable  costs.  The latter costs,  for 
example,  wi l l  vary wi th  the  number of copies  of the  product to  be  produced  and  pu t i n to  use.  
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To faci l i tate  con trol  and  decis ion  making ,  and  to  support the  l i fe  cycle  cost process,  the  costs  
i n formation  shou ld  be  col lected  and  reported  to  be  consisten t wi th  the  defined  LCC  
breakdown  structure.  A database shou ld  be  establ ished  and  main tained  to  capture  resu l ts  of 
previous  LCC stud ies  i n  order to  serve as  a  source of experience feedback.  
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Figure 3  – Cost element concept 

4.5.3  Estimation  of cost 

4.5.3 .1  General  

Examples  of methods  that may be  used  to  estimate  the  parameters  of a  cost e lement i nclude:  

– eng ineering  cost method ;  

– analogous  cost method ;  

– parametric cost method .  

Examples  of appl ication  of each  method  are  g iven  below.  

When  carrying  ou t l i fe  cycle  costing  anal ysis  for a  certain  product,  one  or more  of these 
methods,  or other methods,  may be  used  as  appropriate.  

I n  order to  reduce  d i fferen t types of uncertain ties  i n volved  in  the  analyses,  i t  shou ld  be  
possible  to  perform  sensi ti vi ty  anal yses,  for example  by i n troducing  m in imum  and  maximum 
values  to  the  parameters  of the  model  i n to  the  cost estimation  equations.  
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4.5.3 .2  Eng ineering  cost method  

When  using  the  eng ineering  cost method ,  the  cost attribu tes  for the  particu lar cost e lements  
are  d i rectl y estimated  by examin ing  the  product componen t by componen t or part by part.  
Often ,  standard  establ ished  cost factors,  e . g .  the  current eng ineering  and  manufacturing  
estimates,  are  used  to  develop  the  cost of each  element and  i ts  relationsh ip  to  other 
e lements.  Older estimates  avai lable  may be  updated  to  the  presen t time  by the  use  of 
appropriate  factors,  e. g .  annual  d iscoun ting  and  escalation  factors.  

The eng ineering  cost method  can  be  i l lustrated  by the  fol lowing  example  concern ing  the  cost 
related  to  a  recurring  cost e lemen t:  

The labour cost for the  manufacture  of a  power suppl y is  to  be  estimated .  The fo l lowing  
i n formation  i s  g i ven :  

Product:  power suppl y  

L i fe  cycle  phase:   manufacturing  phase  

Cost category:   l abour cost.  

Accord ing  to  detai led  assessment of manufacturing  steps  provided  by  the  manufacturing  
department,  the  time  consumption  for the  production  of one  un i t of the  particu lar power suppl y  
i s  38, 80  person  hours.  Suppose  the  l abour cost i s  currency un i t (CU)  54 , 50/person  hours.  The  
total  labour cost for the  production  of one  un i t  i s  then  38 , 80  x 54 , 50  =  CU  2  1 1 4 , 60.  

4.5.3 .3  Analogous  cost method  

I n  th is  method ,  cost estimations  based  on  experience  from  a  s im i lar product or technology are  
used .  H istorical  data,  updated  to  reflect cost escalation ,  effects  of technology advances,  etc.  
are  u ti l i zed .  Th is  techn ique  may be  one  of the  l east complex and  least time-consuming  
methods.  I t  i s  easi l y  appl ied  to  components  of the  product for wh ich  there  i s  some experience  
and  actual  data.  

The analogous  cost method  can  be  i l l ustrated  by  the  fol lowing  example  where  an  estimate  of 
the  cost for parts  and  materials  for a  power suppl y,  using  experience from  an  o lder power 
un i t,  i s  used .  

The fo l lowing  in formation  is  g i ven :  

Product:  power suppl y 

L i fe  cycle  phase:  manufacturing  phase 

Cost category:  parts  and  materials .  

For a  somewhat less  complex power suppl y  produced  4  years  ago,  the  cost for parts  and  
materials  was CU  220.  Overal l  cost escalation  over 4  years  is  taken  to  be  5  %.  

The cost for add i tional  parts  wi l l  be  abou t CU  50 .   

Therefore,  cost for parts  and  materia ls  for the  new power suppl y un i t i s  estimated  to  be  

Cost of parts  and  materia l  for the  o ld  un i t ( 1 +0, 05)  +  cost for add i tional  parts  =  

=  220  x  1 , 05  +  50  =  CU  281 .  

4.5.3.4  Parametric  cost method  

The parametric cost method  uses  parameters  and  variables  to  develop  cost estimating  
relationsh ips.  The method  m igh t be  used  d i fferen tly  i n  other areas.  
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The re lationsh ips  are  usual l y  i n  the  form  of equations  where,  for example,  person  hours  are  
converted  i n to  costs.  

An  example  of the  parametric cost method  used  for a  calcu lation  of active  corrective  
main tenance cost for a  subsystem  P 1 4 ,  i s  g i ven  i n  F igure  4 .  
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Figure 4  – Example of cost elements  used  in  the  parametric  cost method  

I n  F igure  4  

R2   i s  the  investment cost i n  test equ ipment,  workshop (non-recurring ) ;  

R5   i s  the  investment cost i n  spares,  workshop  (non-recurring ) ;  

R7   i s  the  labour cost,  s i te  (recurring ) ;  

R1 0   i s  the  labour cost,  workshop  (recurring ) ;  

R1 2   i s  the  spares  consumption  cost,  workshop  (recurring ) ;  

P1 4   i s  subsystem  P1 4 .  

Cost of active  corrective  main tenance  for subsystem  P 1 4  for a  1 0  year period  =  

Cost(R2 ; P 1 4)  +  Cost(R5 ; P 1 4)  +  {Cost(R7 ;  P 1 4)  +  Cost(R1 0 ;  P1 4)  +  Cost(R1 2 ;  P1 4) }  x  1 0   

( i gnoring  the  effects  of i n flation ,  etc. )  

NOTE  Active  corrective  main tenance  time  i s  d efined  i n  I EC  60050(1 91 ) ,  see  defin i tion  1 91 -08-07  and  
F igu re  1 91 -1 0.  

where,  for example,  the  cost re lated  to  element (R7 ;  P 1 4)  i s  ca lcu lated  as  fol lows:  

Cost(R7 ;  P 1 4)  i s  the  labour cost,  acti ve  corrective  main tenance at s i te  for sub-system  P 1 4  

Cost(R7 ;  P 1 4)  =  QP 1 4  x  ZP 1 4  x  CL  x  n  x  MRT cost/year 

where  

QP1 4   i s  the  quan ti ty  or number of i tems,  in  th is  example  QP 1 4  =  1 ;  

ZP 1 4   i s  the  expected  number of fai l u res/year for subsystem  P 1 4 ;  

CL   i s  the  labour cost/hour;  

n   i s  the  number of persons  requ i red  to  carry ou t the  repair;  
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MRT  i s  the  mean  repair time in  h /action .  

Assume:  

QP 1 4  =  one  i tem  /system   

ZP 1 4  =  0 , 3  fa i l u res/year 

CL  =  CU  50/hour 

n  =  one  person  

MRT =  2 , 4  h /action .  

Then  

Cost(R7 ; P 1 4)  =  1  x 0 , 3  x 50  x 1  x 2 , 4  =  CU  36/year.  

To  calcu late  the  l abour cost over 1 0  years,  the  resu l t shou ld  be  mu l tip l i ed  by 1 0  ( ignoring  the 
effects  of i n flation ,  etc. ) .   

I f d i fferent factors,  for i nstance i n flation  or d iscoun ting ,  have to  be  taken  i n to  accoun t,  th is  
cou ld  be  i ncluded  in  the  estimation  of cost related  to  each  e lement or at a  h igher cost e lement 
l evel  i n  the  LCC model .  

Cost(R1 0 ;  P1 4) ,  etc.  are  calcu lated  i n  a  s im i lar way.  

4.5.4  Sensitivi ty  analysis  

I n  order to  i den ti fy s i gn i ficant cost con tribu tors,  sensi ti vi ty  anal yses  shou ld  be  performed .  
Data  may be  varied  to  establ ish  thei r impact on  the  total  LCC or part of i t.   

To  faci l i tate  the  sensi ti vi ty  anal ysis,  i t  i s  importan t that the  LCC model  i s  developed  i n  such  a  
manner that,  when  a  common  parameter,  for i nstance person  hour cost,  i s  varied ,  th is  is  
au tomatical l y  reflected  wherever th is  parameter is  used .   

I t  may be  desi rable  to  use  m in imum  or maximum  values  of certa in  data  or even  a  d istribu tion .  
The LCC model  i n  that case  shou ld  be  developed  to  meet these needs.   

4.5.5  Impact of d iscounting ,  inflation  and  taxation  on  LCC 

Several  factors  compl icate  the  l i fe  cycle  costing  process;  for example,  the  real  va lue  of money 
changes  constan tl y and  factors  such  as  opportun i ty  costs,  i n flation  and  taxation  may need  to  
be  taken  in to  account.  

Annex B  i n troduces  these  concepts  and  briefl y  i nd icates  the  methods that may be  used  to  
take accoun t of them.  

4.6  Life  cycle  costing  process  

4.6. 1  General  

The l i fe  cycle  costing  process i n volves  i den ti fication  and  evaluation  of the  costs  associated  
wi th  acqu isi tion ,  ownersh ip  and  d isposal  of a  product d uring  i ts  l i fe  cycle.  I n  order to  produce 
resu l ts  wh ich  can  be  usefu l l y  and  correctl y  employed ,  any l i fe  cycle  costing  anal ysis  shou ld  
be  conducted  in  a  structu red  and  wel l -documented  manner us ing  the  fol lowing  steps:  

a)  l i fe  cycle  costing  p lan  ( includ ing  defin i ti on  of l i fe  cycle  costing  objectives) ;  

b)  LCC model  selection  or development;  

c)  LCC model  appl ication ;  
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