
C h a p te r  2

T h e o r e t ic a l B a c k g ro u n d

2.1 L ite ra tu re  s u rv e y s

T o learn m ore a b ou t the  p rev ious  p rac tices  used in m anufacturing cos t 

ca lcu la tion  o f  m old m anufacturing  and o the r m anufacturing, som e artic les  o f re la tive  

costing m ethods w e re  stud ied  below .

Cooper, R., and Kaplan, R .s. [1988]

T h is  a rtic le  s ta ted  th a t d is to rted  p roduct cos t in form ation, derived by poor 

costing m ethod, cou ld  cause  the  firm  to  have an inappropria te and unprofitab le  

schedule . The accu racy  o f p roduct costing  sys tem s was im portan t fo r the  firm . T here  

w as still d isagreem ent be tw een m easuring  p roduct costs by fu ll cos t and by va riab le  

cost. Even the 2 -s tage  co s t a lloca tion  system  still had prob lem s in the  fa ilu re  o f 

m arg inal costing and fixed -cos t a lloca tions. C om plexity  costs  o f a fu ll- line  p roducer 

included transaction  cos ting  and long-te rm  va riab le  cost. A  com prehens ive  p roduct cost 

system  should provide  a be tte r suppo rt fo r m anageria l dec is ions on pricing, launch ing, 

and changing product lines.

Needy, K.L.S. [19931

T h is  d isserta tion  s tud ied  and com pared  the  perform ance o f costing  m ethods 

between A ctiv ity -B ased  C os ting (A B C ) and T rad itiona l C ost A ccoun ting (TC A ).

S im ula tion m odels w e re  used to  find  o u t th e  cond itions under w h ich  A B C  g ives  be tte r 

resu lts  than TCA, cons idering  3 c ritica l fac to rs  nam ely, the typ e  o f m anufacturing, the  

dynam ics  o f the env ironm ent, and the  p roduct com plexity. T he  ou tcom es identified  that 

A B C  is  be tte r than T C A  fo r e ve ry  m anufacturing  types, under a stab le  environm ent. 

H ow ever, w hen the  env ironm en t varied , the  perform ance o f A B C  becam e less a ttrac tive  

and depended on the  o the r tw o  critica l fac to rs . O n the o ther s ide, T C A  undercosted
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low  labo r p roducts. เท h igh labor products, the  accu racy  o f T C A  depended on the 

m anufacturing type  and the  vo lum e.

Cooper, R., and Kaplan, R.S. [1992]

T h is  paper exp la ined  abou t A c tiv ity -B ased  C ost (ABC ) sys tem s, w h ich  w a s  used 

to  es tim a te  the  cos t o f resou rce  using in o rgan iza tiona l p rocesses to  p roduce outputs. 

T he  A B C  resou rce  usage co s t in form ation w a s  usefu l fo r m onitoring and pred icting o f 

the  changes in dem ands fo r ac tiv itie s  as  a function  o f changes in ou tpu t vo lum e and 

mix, p rocess  changes and im provem ents, in troduction o f new  techno logy , and changes 

in p roduct and process design. A B C  m ode ls  can help m anagem ent to  reduce resource  

usage w h ile  ho ld ing revenues constant, by m easuring o f short-te rm  con tribu tion  m argin 

as p rice  less  the  cos t o f  resources acqu ired . M ore, ABC  in fo rm ation  w a s  useful in 

rep ric ing  o f  p roducts  so  th a t the  revenues rece ived exceed the  co s ts  o f resources used 

fo r ind iv idua l custom ers.

Chaneski, พ .ร. [1996]

T h is  a rtic le  described  the  w a y  to  p roperly  accoun t fo r a ll o f  the  cos ts  tha t w e n t 

in to  runn ing a m anufacturing business. A  m anufacturing com pany ’s  co s ts  should be 

d iv ided  in to  5 m ain ca tegories: d irec t m ateria l, d ire c t labor, m anu factu ring  overhead, 

se lling  and adm in is tra tive  expenses, and profit. O nce  all opera ting  expenses w ere  

p roperly  accoun ted  for, the  h ighest cos t a reas  w ill rise. T h is  m ay he lp  exp la in  w h y  a 

com pany w a s  experienc ing  success  o r fa ilu re .

O’Guin, M.C. [1990]

T h is  a rtic le  expressed  the  chang ing  o f co s t a llocation m ethod, from  the 

trad itiona l labo r and deprec ia tion -based  co s t a lloca tion  system  to  the  A B C  system , in a 

la rge  p lum bing  fix tu re  m anufacture r. T h e  firm  faced a large overhead  s truc tu re  th a t 

am ounted to  a lm ost 60%  o f the  cos t o f goods sold, and tried  to  im prove  th is  w eakness. 

H ow ever, th e  exis ting  co s t system  gave  the  w rong  p ic ture  o f ac tua l c o s t o f  the  firm ’s  

m anufacturing  operations. Then, the  firm  changed to  use the  A B C  sys tem  by
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c lass ify ing  overhead  a lloca tion  in to  2  pools: 1 .e lem ents d riven  by vo lum e, and 

2 .e lem ents  d riven  by transactions. T he  co s t database and actua l data  from  s im ila r case 

stud ies w e re  used to  com pare  w ith  the  system  im plem ented. T he  resu lting  c o s t from  

A B C  system  w as  used to  support changes in product-line and m anufacturing 

configura tion . A s  a resu lt, the  changes w e re  successfu lly  conducted.

Mishra, B.K. [1996]

T h is  d isserta tion  stud ied the  theory  o f cost-system  cho ices, being trad itiona l and 

A ctiv ity -B ased  C osting . T he  paper stated tha t a lthough m any w ritin g s  in m anagem ent 

accounting lite ra tu re  p re ferred  A B C  system s than trad itiona l cos ting  system s, these  

s tud ies assum ed tha t a ll pa rties  w ith in  a firm  possessed identica l in form ation, and no 

incentive  p rob lem s existed . Therefore , the conc lus ion  from  these  s tud ies  w e re  no t 

borne ou t in p ractice  due  to  an overs im p lifica tion  o f reality. A  m ore  rea lis tic  approach 

w as  needed.

T he  d isse rta tion  exam ined the cos t system  cho ice o f a firm  in a m ore  rea lis tic  

setting. T he  resu lts  con trad ic ted  the  preva len t notion that the  A B C  system  w as  

uncond itiona lly  be tte r than the  trad itiona l costing system . U nder the  scenario  w hen  

d iv is iona l m anagers had supe rio r in form ation about local phenom ena than the  firm ’s  top 

m anagem ent, the  A B C  system  cou ld  perform  w orse  than a trad itiona l system .

Novin, A.M. [1992]

T h is  paper proposed a  quan tita tive  technique, w h ich w a s  the  regression  

ana lys is  us ing the  coe ffic ien t o f d e te rm in a tio n ^  Squared), fo r de term in ing  and 

ana lyz ing  th e  ex ten t o f  the  re la tionsh ip  betw een overhead cos ts  and va rious  cos t 

d rivers , and fo r estim a ting  the  linear o r cu rv ilinea r re la tionsh ip  be tw een overhead  cos ts  

and co s t d rive rs . T he  va lue  o f R  Squared is a lw ays between 0 and 100% . T he  c lo se r 

the  va lue  w a s  to  100% , the  s tronge r the  re la tionsh ip  between the  co s t and the  co s t 

d river. B es ides de te rm in ing  p roper a lloca tion  bases, the regression  ana lys is  w a s  a 

practica l approach  fo r deve lop ing  s ing le  o r m ultip le  overhead ra tes  fo r the a lloca tion  o f
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overhead cos ts  to  p roduct and jo b s . W ith  the  ass is tance  o f com pu te rs  and spreadsheet 

program s, regression ana lys is  w a s  no m ore  the  com plica ted  task.

Khaisaeng, ร. [1998]

T h is  thes is  c la im ed the  chang ing  m anufacturing env ironm ent, and blam ed the 

ex is ting  co s t system  o f a m anufacturing  firm  in Tha iland, w h ich  w a s  trad itiona l cos t 

accounting  system , fo r the  de fic iency  in p rov id ing  understandab le  and reasonab le  

in form ation fo r m anufacturing costs. T o  p reven t the  m anagem ent team  from  the  w rong 

decis ion using obscured  in form ation, th is  research  studied the  p rob lem s o f the exis ting 

system  and in troduced a new  cos t system , the  A ctiv ity -B ased  C osting  (A B C ) system . 

T he  advantages and s teps in im p lem enting  A B C  system  w e re  in troduced . A pp ly ing 

A B C  system  exposed 3 m ain benefits  nam ely, 1 ) T he  ABC  in fo rm ation  dem onstra tes 

deta iled  cos ts  o f m anufacturing inc lud ing  overhead  costs  consum ed by each activ ity , 2 ) 

the  A B C  inform ation can be utilized to  se t the  s tandard price  o f  ex is ting  products, and

3 ) the A B C  inform ation can be app lied  fo r the  fu tu re  projects.

Shim, E.S. [19931

T h is  d isserta tion c la im ed tha t the  conven tiona l accounting sys te m s  could not 

provide  re levant and usefu l in fo rm ation  to  the  m anagem ent team  o f m anufacturing  firm s 

in the  rap id ly  changing m anufacturing  env ironm en t. A ctiv ity -B ased  accoun ting  system s 

seem ed to be be tte r by p rovid ing re levan t in fo rm ation  on a tim e ly  basis. T h is  s tudy 

conducted an  experim ent to  exam ine: 1 ) the  dem ands fo r new  accoun tin g  system s, 2 ) 

the  needs fo r soph is tica ted  cos t a lloca tion  m ethods, and 3) the  re levancy  o f cost 

a llocation in a new m anufacturing env ironm en t. T h e  resu lts  ind ica ted  tha t 

m anufacturing firm s needed the  new  accoun ting  sys tem s and the  soph is tica ted  cos t 

a lloca tion  m ethods. T he  ou tcom es supported  tha t the  shortcom ing o f  the  trad itiona l 

accounting  system s needed to  be im proved by the  new  m ethods, to  enhance  the 

accu racy  o f  costing  estim a tes and p ro fitab ility  m easuring o f  product.
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Mclanahan, J.c. [19921

D ue to  the advances in m anufacturing industry, co s t accoun ting  techn iques w ere  

im proved constantly. T h is  p ro jec t w as conducted to  ga the r com pa ra tive  date on the 

perfo rm ance and operating cos ts  o f  the  th ree  m ost popu la r cos ting  system s: fu ll cost, 

m arg ina l cost, and A B C  system s. The com pute r w a s  used to  ca lcu la te  m any va riab les 

o f  c o s t in form ation, and to  s im u la te  m anufacturing co s t in the  experim ent, com paring 

w ith  va rious  cand ida te  accounting  system s, to  a ssess  the  deg ree  o f  co s t d is to rtions  and 

the  m ix e rro rs  inherent in a s im u la ted  product m ix optim iza tion . T he  resu lts  ind icated 

ve ry  c lose  conform ance o f the  A B C  system s to  the  m aster cos ting  system , w h ile  the  

m arg ina l and fu ll cos t system s had m ore d is to rtion  and m ix e rro rs .

T he  risk  o f experiencing  a m ix e rro r w ith  these  sys tem s w a s  a lso  estim ated  by 

m eans o f an incidence o f e rro r m easurem ent. T he  e rro rs  found w e re  not as severe  as 

expected  from  accounts in the  literature. On the  o the r aspect, es tim a ted  cos ts  o f 

system  im plem entation and opera tion  w ere  derived  fo r the sys tem s under com parison. 

T h e  resu lts  exposed tha t the fu ll cos t system  w as  the  cheapest, the  m arg ina l system  

w as  m oderate, and the A B C  system  w as the h ighest in cost. T h e  suggestion  w as  g iven 

a t the  end, fo r an optim ized co s t system .

Bohez, E.LJ. [19981

T h is  paper stated the  m ethods to ca lcu la te  the  cos t fo r m o lds and d ies. The 

top ic  w as  started by d iffe ren tia ting  a cos t es tim a te  o f  the  m old fo r the  purpose o f a price 

offer, and a post ca lcu la tion o f the  cos t a fte r the  m anufacturing process. A fte r that, the 

th ree  m ethods to  prepare a p rice  o ffe r nam ely, P o in t system  deve loped  by Philips, 

G roup  T echno logy based system  from  C E T IM :”D evilm ou le ” , and the  G enera tive  system  

deve loped by  H elm ut Schluter, w e re  exp la ined in deta il. A dvan tages and 

d isadvan tages o f a ll the  th ree  w e re  d iscussed. N ext, the  “M old M anufactu rab ility  

S ys tem ” w as  introduced as  being known fo r the  rem arkab le  accu ra cy  and fast 

app licab ility  to  estim ate  costs. D eta iled form ula  and an exam p le  w e re  provided. Last, 

an a lte rna tive  w ay to  estim ate  the  cos t based on a hypothe tica l e xp e rt system  fo r
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deta iled p rocess  p lann ing o f the  m old w as  presented in “M ore D eta iled C ost 

C a lcu la tion ” .

Fernandes, J.M., e t a i [1997]

T h is  thes is  c la im ed to  be the  firs t w ho  spec ifica lly  app ly the  p rinc ip le  o f  ac tiv ity - 

based cos ting  (A B C ) to  de ta iled  ene rgy  costing  and energy m anagem ent in an actua l 

m anufacturing  com pany. T he  thes is  proposed a llocating energy cos ts  in a 

m anufacturing  env ironm en t th rough the  spec ific  cos t d rivers to the  products  tha t rea lly  

cause those  cos ts  (cost cen te rs). E nergy  cos ts  used to be c lassed as  an overhead 

cos t and be ass igned based on a s ing le  overhead rate, w h ich w a s  usua lly  d irec tly  

p roportiona l to  the  num ber o f  labo r hours  each w o rk  consum es during  production.

Thus, those  ene rgy  cos ts  w e re  m uch d is to rted  from  the truth. T h is  thes is  a lso  provided 

com para tive  resu lts  betw een trad itiona l and A B C  m ethod. เท add ition , an idea o f 

m oving the  co s t o f ene rgy  from  overhead  cos t to  a line item in the  cos t o f production, 

s im ila r to  the  labor and m ate ria ls  w a s  a lso  proposed.

Navee Chiadamrong [1997]

T h is  thes is  a lso  presented an idea o f using A ctiv ity-Based C osting  (A B C ) in the  

p rocess o f ca lcu la ting  and estim ating  the  cos ts  fo r advanced m anufacturing  system s, in 

stead o f the  trad itiona l costing  m ethods. T h is  w as  specia lly  focussed on the production 

overhead co s ts  w h ich  w e re  fo rm erly  based on labor o r m achine hours. An idea o f new 

m anufacturing co s t s truc tu re  fo r advanced production w as proposed. เท th is  m odel, the 

ro le  o f  labo r co s t con ten t w as  reduced s ign ifican tly  and is treated as part o f overhead. 

T he  idea a lso  took  a ccoun t o f m easuring  cos ts  and benefits o f non-va lued added 

activ ities, such  a s  id le  tim e  o f m ach ines o r w o rk-in -p rocess  w a iting , b y  app ly ing  the  

concep t o f O pportun ity  co s t w h ich  seem s to  be a w eak point in m any o the r m odels.

Lowe, P.H. and Walshe, K.B.A. [1985]

A  B ritish  too l-m aking  com pany  w orked  w ith  a un iversity depa rtm en t to  tu rn  to  a 

com pute r-based  too l co s t estim a ting  system  fo r in jection m olds. T he  concen tra tion  w as
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on the  labor conten t o f m old m anufacture , us ing com ponen t shape  and too l s truc tu re  

ana lyses  w h ich  based on conven tiona l cod ing  princ ip les. T he  ou tcom e data  base w as, 

then, c lass ified  and subd iv ided in to  g roups by c lu s te r ana lysis. U ltim ate ly , es tim a tes  in 

fabrica tion  labor hours w e re  derived  by m ultip le  linea r reg ress ions w h ich  used cos t 

variab les and data bank from  the  re levan t c o s t cha rac te ris tic  too l group.

T o  fac ilita te  those th ree  concep t s tages above , the com puting  system  tha t 

com b ines  g roup  techno logy-based c lass ifica tion  sys tem s and s ta tis tica l ana lys is  

toge the r w a s  a lso  developed. T he  opera ting  system  consisted o f  th ree  part: com ponen t 

shape ana lysis, tool s tructu re  ana lys is , and too l c o s t corre la tion  w h ich  transcribes  m old 

charac te ris tics  in to fabrica tion hours. T he  system  w a s  designed to  run on low  cos t 

business com puters, easy  to  use by m odera te  experience  com pu te r users, and ab le  to  

be in tegra ted w ith  a to ta l m anufacturing  in fo rm ation  system .

Chaneski, พ.ร. [1997]

T h is  a rtic le  presented bene fits  from  com pute r-a ided  co s t estim a ting  system s, 

w h ich  a re  increasing in soph is tica tion , but rem ains easy to  use. T he  system s 

bene fic ia lly  tied togethe r a ll cos ts  o f  m anufacturing , and provided a h is to ry  o f 

com parab le  quotes a t the  touch o f a  button. Im portantly, the sys tem s provided 

accu racy  o f cos t estim ates, cons is tency  betw een co s t estim ators, and records tha t 

everyone  can access and u tilize, w h ich  m ake the  pric ing procedures consistent.

เท o rde r to  take  advance  advan tages from  the  system s, users  shou ld  learn the  

basis o f  personal com puter toge the r w ith  estim a ting  softw are. M ore, the  users  shou ld  

o p t fo r types o f com puter-a ided co s t estim ating  system  by cons ide ring  som e 

con tingence  such as, type  o f com pu te r being used, num bers o f  es tim a tes  com ple ted  in 

each m onth, types o f quan tities  be ing quoted, and th e  system ’s  ab ility  to  re flec t the ir 

shop  practices. The a rtic le  ins is ts  tha t com pute r-a ided  cos t es tim a ting  can  se rve  the  

need fo r accura te  m anufacturing tim es, resu lting  in the  extension  o f e ffic iency  to  run the 

bus iness profitably.
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Coates, J.B. [1976J

T h is  artic le  s tudied in form ation obta ined from  a sam ple  o f  a t leas t 40 firm s o f 

vary ing s izes  in d iffe ren t industries surround ing tool m anufacture . T h e  s tud ies  conta in  

th ree  m a jo r aspects  o f tool econom ics: the  process o f estim ating  too l costs , the tra in ing  

o f  too l co s t estim ators, and the costing o f too lroom  operations. F o r th e  c o s t estim ating  

process, th e  problem  o f date records ava ilab ility  enab led the au th o r to  s tudy  on ly  press 

too ling  and in jection m old. However, a fte r com paring  three conven tiona l, and tw o  non- 

conven tiona l estim ating m ethods, a new  tool estim ating  system  requ iring  good com pany 

past reco rds  w as proposed. For form reproduction and bench work, s ix  va riab les o f 

each to o l’s  characteris tics: box vo lum e, face  area, perim eter, depth , num be r o f shapes, 

and a d im ension  code; w e re  re lated and com puted by a m ultip le  lin e a r regression 

com pu te r program  to estab lish  the  equation fo r estim ating. For the  remaining parts, a 

c lass ifica tion  system  w a s  proposed so  tha t the  ‘near-ne ighbor’ techn ique  ( o r G roup 

T echno logy) m ay be applied.

Gentsch, E.L., et aL [1994]

T h is  report provided an occupation-based co s t profile  o f  the  m anufacturing  

ac tiv itie s  tha t con tribu te  to  de fense production. T he  ana lys is  w as  based on d irec t and 

ind irec t industry  sh ipm ents to  the  num ber o f  w o rke rs  in each m anu fac tu ring  occupation, 

and the  m edian pay by occupation. N ine ty-one industries w e re  cove red  a s  defined by 

the  3 -d ig it s tanda rd  Industria l C lass ifica tion  system  and 287 Bureau o f  Labor 

S tandards-de fined  O ccupations. The resu lts  re flected the ac tiv ities  o f  a ll re lated 

m anufacturing  industries in the  dom estic  econom y, including p rim e con trac to rs , sub tie r 

supp lie rs , and deve lopm ent and production ac tiv ities  ranging from  m a jo r system s to 

spare  parts. The occupation cos t pro files  fo r a ll industries com bined, w e re  reported fo r 

industries  g rouped on the  basis o f degree o f de fense  involvem ent, and fo r  se lected 

ind iv idua l industries  and industria l sectors.



Moore, L.T., and Creese, R.c. [19901

T h is  a rtic le  ind ica ted  tha t the  fa ilu re  o f  absorp tion  accoun ting  to  provide  useful 

p roduct cos ts  cam e from  the  chang ing  m anufacturing  environm ent, a s  w e ll as  the  

sys tem atic  lim ita tions. D ire c t labo r has dec lined  to  be a m inor c o s t o f  less than 15%  o f 

to ta l m anufacturing  costs . O verhead, w h ich  is no t respons ib le  fo r a n y  one product, is 

becom ing m ore s ig n ifica n t in m odern  industry . T o  assign the  co s ts  to  the  p roper 

ac tiv ities , these  4  po in ts  m ust be realized: 1 .A  product cos t shou ld  depend on ne ither 

capac ity  utiliza tion nor p roduct m ix. 2 .End a c tiv ity  costs shou ld  a ccoun t fo r a lm ost 100%  

o f to ta l cos ts  by d ire c tly  re la ting  overhead w ith  p roducts and assoc ia ted  activ ities. 3 .A  

product shou ld  no t be ass igned  cos ts  fo r w h ich  it is  not d ire c tly  responsib le . And, 4 .A  

product costing  system  shou ld  be as  s im p le  as  possible.

Wichein Pacayamai [1987]

T h is  thes is  re la ted  d ire c tly  to  an app lica tion  o f G roup T echno log y  to  in jection 

m old. T h e  s tudy proposed  an  o rig ina l c lass ifica tion  and cod ing  system  (C & C ) fo r 

in jection  m old com ponen ts , a im ed to  fac ilita te  m any design and m anufacturing  ac tiv itie s  

in the  industry o f in jec tion  m old com ponen ts, espec ia lly  fo r Tha iland . T he  system  

cons is ts  o f nine schem es; nam e ly  1 -Part F am ily  Schem e, 2 .M a te ria l Schem e,

3 .Fabrica tion P rocess S chem e, 4 .Fabrica tion  Too l Schem e, 5 .E qu ipm en t Schem e, 

6 .S upp lie r Schem e, 7 .In jection  M old A ssem b ly  Schem e, 8 .P las tic  R aw  M ateria l 

Schem e, 9 .In jection M old P roduc t F am ily  S chem e. Beside a c rea tion  o f C & C  system , a 

so ftw are  package w a s  a lso  deve loped  on a P C  under M S-D O S, w ritten  in c  language 

fo r in te ractive  cod ing o f m old com ponen ts  to  dem onstra te  a p p lica tio ns  o f the  C & C  

system  fo r prom oting the  use  o f s tandard com ponen ts  o f in jec tion  m olds. And a sam p le  

data  base w as  w ritten  w ith  P rim e O rac le  P C  data  base m anagem ent system  to  be 

expandab le  and co ve r th e  w h o le  range o f in jection  molds.

Zenger, D.c. [1989]

Existing com ponen t m anufacturing  co s t estim ating techn iqu es  requ ire  de ta iled  

part in form ation and the  e x is tence  o f a deve loped  process p lan. T h is  d isserta tion  w a s
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aim ed to  provide  an early  m anufacturing c o s t es tim a ting  m ethodo logy  th a t the  des igne r 

can use before  process p lans and de ta iled  part d raw ing  a re  deve loped. So, ea rly  cos t 

estim ating  techniques w ere  deve loped to  requ ire  o n ly  basic pa rt g e o m e try  and 

production data. Th is d isserta tion a lso  deve loped  m anufacturing co s t estim ating 

techn iques fo r m any processes includ ing m ach in ing  an in jection m old. T he  procedures 

w ere  deve loped using the concep t o f a m anu fac tu ring  point system . T h e  a lgo rithm s fo r 

all these  processes had been incorporated in to  a com pu te r p rogram  th a t com pares 

num erous a ttribu tions and ca lcu la tes final m anufacturing  costs.

H e ld , K .C . (1995]

T h is  technical report accounted fo r the  cons idera tion  o f  d isp o sa l cos ts  in life- 

cyc le  cos t estim ates, executed by T he  O ffice  o f  S ecre ta ry  o f D e fense (O S D ). The 

C om ponen t M aterial Estim ating M ethodo logy prov ided  a w ork ing  a lte rn a tive  for 

estim ating  weapon system  d isposa l costs. T he  C om ponen t M ateria l M ethodo logy 

(C M M ) estim ated d isposal cos ts  based on the  type  o f m ateria ls  used in a w eapon 

system . T he  m ethodology cons idered a sys te m ’s  ind iv idua l com ponen t, determ ined the 

type and quantity  o f m ateria l used in each com ponen t, and estim a ted  the  cos t o f 

d ispos ing  o f those m aterials. T he  C M M  can be done  w ith  little  env ironm en ta l 

experience  o r knowledge. U sing the  C M M  d isposa l estim a tes can  be  perform ed e ithe r 

by a s im p le  o r sophisticated cos t m odel. T h e  m ethodo logy w a s  fle x ib le  and ava ilab le  

fo r any  phase o f the acqu is ition  life-cycle.

Wibule Surasakhon [1994]

T he  s tudy used M onte C arlo  s im u la tion  techn ique  to  eva lua te  th e  p robab ility  o f  

cos t overrun  in build ing construction  pro jects. T he  p rice  data fo r bu ild in g s  in B angkok 

w as  co llec ted . The studies concentra ted  on 20-30  s to reys bu ild ings, d iv ided  in to tw o  

ca tegories; o ffice  buildings, and condom in ium s. C o s t com ponen ts  fo r  each  pro ject 

cou ld  be presented by a su itab le  s ta tis tica l d is tribu tion . The tota l c o s t o f  a pro ject 

w ou ld  be  a random  variab le  w h ich  is  the  sum  o f severa l random  num bers. T he  resu lt
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m odel can be used to  es tim a te  the  budge t fo r construction  pro jects , and can a lso  be 

used to  check  w ith  th e  de ta iled  estim ate .

Mlakar, P. F . and Bryant, L.M. [1990]

T h is  a rtic le  conce rns  R ange co s t estim a tion  which is  becom ing an accep ted  

p rocedure  in the  co s t eng ineering  pro fession . R ange cost es tim a te s ’ concep t m ostly  

trea ted  the  un it p rices as  the  random  variab les  and applied M onte  C arlo  s im u la tion  

techn ique  to  prepare  co s t estim a tes from  the  d is tribu tion  o f to ta l cost, w ith  a know n 

leve l o f  con fidence. H ow ever, the re  a re  som e w eak  points th a t the  techn ique is  tim e  

consum ing  and g ives  no ind ication o f the  dom inan t contributors. So, th is a rtic le  

proposed a d irec t m ethod fo r range estim ation  tha t involved o n ly  a s ing le  eva lua tion  o f 

the  co s t equations, in stead o f the  la rge num ber o f estim ates needed in a M onte  C arlo  

s im u la tion .
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2 .2  B a c k g ro u n d  o f  A c t iv ity -B a s e d  C o s tin g

Activity-Based Costing (ABC)

A B C  is an accoun ting  co n ce p t w h ich  is  deve loped to  se rve  the  changes in costs  

structu re  o f advance business. T h e  co n ce p t b reaks  through the  trad itiona l accounting  

m ethods w h ich  usua lly  a lloca te  in d ire c t cost, m a in ly  overhead co s t (FO H ), based on the 

proportion o f d irec t resources, such  a s  d ire c t labo r (DL), u tilized by the  function o r the  

departm ent, regard less o f  cons ide ring  th e  actua l m atte rs  w h ich  induce those  costs. 

A llocating overhead on d ire c t labo r im p lies  tha t by  reducing d ire c t labor, subsequent 

reductions in overhead m ystica lly  fo llow , w h ich  is  no t true.

Depreciation
Developed

First Cost Production Labor-based
Accounting System Cost Reporting Costs Systems
English Textile Mill Carnegie Steel Widely Adopted

Replacement Standard
Accounting Cost
Railroads . . Systems

185) 1 1900 i 1950
IT T. 1โ 1 T ’ r 1r. 1

1 1 1' 1 1
Development Process

of Work Controls
Standards Introduced

Large
Manufacturing Product
Enterprises Lines

Form Proliferate

T o d a y

il a

MRP JIT

C h a n g e s  in M anufacturing  in USA.

Figure 2-1 The Evolution of Cost Accounting Systems.
Source ะ O'Guin,Michael c.(1991), p.16

From  chart above, m anu fac tu ring  env ironm en ts  have changed rad ica lly  in the  

past century. Accord ing ly , co s t accoun ting  sys tem s a lso  have been ad justed to  su it 

those changes. D irec t labo r used to  be  m a jo r con tribu tion  (~ 4 0 % ) o f p roduct va lue  in 

the  ea rly  o f 1900’s, the  age  o f labo r in tense  in d u s try  in US. w h ich  em phasized on m ass
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production and w ork ing  standard . But w hen  the  labor w ages increased, the products 

from  US. cou ld  not com peted w ith  those  from  the  coun tries  o f low er labor cost, such as 

Korea, H ongkong,and Ta iw an . A ccom pan ied  w ith  trad itiona l co s t accounting system s at 

that tim e w h ich  reflected w rong  p ic tu re  o f cos ts  structure , there  w ere  industria l w ide  

a ttem pts to  reduce labor co s t by  th e  rep lacem en t o f  m echanization and autom ation. 

R obotics w ere  in troduced e ve ryw he re  as  too ls  to  reduce costs.

เท 1970’s, d irec t labo r cos ts  continued to  sh rink  and industries  turned from  labor 

in tensive to  be m ore cap ita l in tensive . T h is  m ade a big change  in m anufacturing cos t 

structure. O verhead costs, such a s  eng ineering , too ling, program m ing, and 

m aintenance support, becam e ve ry  s ign ifican t, w h ile  d irect labo r tu rned to be m ere ly  a 

fraction o f overhead costs. T he  trad itiona l cos t accounting  system s, w h ile  still 

a llocated costs  based on labo r conten ts , obscured  the  sources o f overhead and gave 

d is torted cos t in form ation to  m anagem ent.

“A s  early  as  1971, G eorge  J. S taubus proposed m anagem ent system s bu ilt on 

activ ities. In tha t year, he pub lished Activity Costing and Input-Output Accounting. 
Unfortunate ly, a t tha t tim e  the re  w a s  little  in te res t in new  fo rm s o f costing." (O ’G uin,

1991 : 23)

“ เท 1984, tw o  respected  accoun ting  p ro fessors, Dr. R obert Kaplan o f C am eg ie - 

M ellon U niversity, and Dr. T om  Johnson  o f Portland s ta te  U n ivers ity , began to  expound 

the  shortcom ings o f trad itiona l co s t accoun ting  system s. Then, Dr. R obin C ooper o f 

H arvard Business School deve loped  a new  type  o f cos t system  w h ile  consu lting  fo r 

S chrader Bellows. T h is  new  co s t sys tem  a lloca ted  costs  on overhead  transactions o r 

activ ity , ca lled  “A ctiv ity -B ased  C os ting ” A B C .” (O ’Guin, 1991 ะ 24 )

“S hortly  thereafte r, Kap lan  reported  on a new  cos t estim ating  system  w h ich  

John D eere ’s C om ponen t W o rks  had deve loped. It, too, assigned cos ts  on m easures o f 

activ ity . From  these beg inn ing, A B C  ga ined a tten tion  and sp read .” (O ’G uin, 1991 :24)

A B C  w as deve loped to  understand and con tro l ind irect costs . A B C  ass igns 

cos ts  to  products o r cus tom ers  based on the  resou rces  consum ed. O verhead co s ts  are  

traced to  a particu la r p roduct ra th e r than spread a rb itra rily  across  a ll products, thus, the
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m anagem ent can learn to  con tro l co s ts  by  contro lling  the occu rrence  o f re la ting  

activ ities. U n like  trad itiona l m ethods, A B C  does no t assum e that, d ire c t labo r o r  d irec t 

m ateria l causes overhead . Instead, A B C  presum es products incu r ind irec t co s ts  by 

requ iring resource-consum ing  a c tiv itie s  such as warehousing, schedu ling , se t-up, 

inspection, e tc. T hese  a c tiv itie s  ca u se  overhead spending by trigge ring  the  

consum ption  o f resou rces  such a s  labo r and m achine time.

A B C  ass igns  co s ts  to  p roducts  based on the  num ber o f  ac tiv itie s  the  p roduct 

consum es. T he  m ore  a c tiv itie s  a p roduct requires, the m ore cos t the  p roduct crea tes.

T o  deve lop  a co s t pe r ac tiv ity , d iv id e  the  to ta l overhead cos t o f  the  a c tiv ity  by  the  

num ber o f ac tiv itie s  perfo rm ed. T h is  c rea tes  a cos t per ac tiv ity  and a  p roduc tiv ity  

m easure  fo r each overhead  function.

A B C  princ ip les  and techn iqu es  can be applied equa lly  w e ll to  a lm o s t a ll k ind o f 

bus iness from  d isc re te  m anu factu ring  to  continuous process industries  like  a chem ica l 

plant, o r  jo b  shops and se rv ice  bus inesses. เท each o f these cases, A B C ’s  app lica tion  

and im p lem enta tion  m ay  have d iffe re n t requ irem ents  and problem s.

O ’G uin  (1991) w ro te , “P rocess  industries  tend to have little  rou ting  d ive rs ity , as 

such, few e r co s t d rive rs  and s im p le r b ills  o f ac tiv ity  are usually requ ired. P roduc t lines 

usua lly  have ded ica ted  p rocess  lines, a llow ing  easy, accurate p roduc t cos ting . T he  

cha llenge  is  to  understand how  p roducts  d rive  support costs, and how  to  increase  

th roughput.”

F o r exam ple , p rocess  indus tries  a re  usua lly  capita l in tensive. C ap ita l co s ts  (o r 

fixed cos ts ) and changeove r co s ts  (from  batch to  batch) are  ve ry  high. H ow ever, s ince  

the costs, such as  d ire c t labo r and  deprec ia tion , can not be charged  d ire c tly  to  a 

product, these  cos ts  a re  charged  to  a process. Then, the tim e is  used to  rep resen t 

capac ity  u tiliza tion  o f  p rocess  by  ass ign ing  p rocess ’s  costs to  p roducts  based on 

m ach ine  hours, w h ich  is  a  vo lum e  m easure . T he  danger here is aggrega ting  co s ts  tha t 

a re  no t tim e  driven  w ith  period costs , such a s  batch costs, set-up, ta n k  c lean ing  and 

los t capacity , w h ich  shou ld  no t be  ass igned  on vo lum e base. T hese  cos ts  shou ld  be 

separa te ly  assigned by the  cons ide ra tio n  on  batch.
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‘‘F o r jo b  shop env ironm en t, A B C  is im portan t fo r cos t estim a ting  and pro fit 

reporting. M any o f the  o rd e rs  a jo b  shop  produces are  unique, so, p ro fits  depend on 

how  w e ll the  shop es tim a tes  co s ts .” (O ’G uin, 1991: 49)

E ithe r the shop  in tends to  m ake pro fit on these unpara lle led jo b s  or, a t least, 

w an t to  understand how  m uch the  jo b  w ill cost. Since, the jo b s  a re  low  volum e, the 

transaction  cos ts  o f o rd e r en try , p lann ing, design, inspect, superv ise , e tc., a re  im portant. 

A B C  concep t w ill es tim a te  how  m uch each type o f transaction costs, and w ill ind ica te  

the  im portan t param eters. M anagem en t can use th is in form ation to  dec ide  in the  fu tu re  

case  w ha t w o rk  they w ish  to  rece ive, and w ha t price to charge.

H ow ever, accord ing  to  O ’G u in ,(1991), one w eak point o f genera l jo b  shops is 

the  poor cos t system s and lack  o f  M R P  (M ateria l R equirem ent P lan ) system s, s im ila r to 

the p rocess industries. F o recasts  a re  e rro r prone. Therefore, th e  in form ation needed 

fo r e ffective  a lloca ting  o f  co s t m igh t be lim ited.

A B C  ca tegorizes  co s ts  in to  tw o  groups -  one is product d riven  and ano the r one 

is cus tom er driven. P roduct d riven  cos ts  are  the costs o f design ing  and m anufacturing 

products, w h ich  inc lude procurem ent, w arehousing, production p lanning, qua lity  contro l, 

eng ineering , etc. C ustom er d riven  cos ts  are  the costs o f de livering , serv ic ing , and 

supporting  cus tom ers  and m arke ts, w h ich  include order entry, d is tribu tion , sa les  and 

m arketing, advertis ing, R &D , etc.

เท som e cases, a co s t can be both d irec tly  charged to  the  products, and 

ass igned to  the  products  based  on  activ ities . For exam ple, an eng ineering  des ign  w ork  

can be charged d irec tly  from  th e  tim e  tha t the designers w ork  on it. A lte rna tive ly , A B C  

can a lso  ass ign  th is  eng inee ring  c o s t to  the product based on ac tiv ities , w h ich  in th is  

case  a re  num ber o f d ra w in g s  crea ted  and b ills  o f m ateria ls deve loped.

A ccord ing  to  the  g e n e ra lly  accepted  accounting princ ip les (G A A P ), A B C  

sepa ra tes  m anufacturing co s ts  from  custom er driven  costs and eng ineering  costs. O n ly  

the  cos ts  o f supporting the  p roduction  o f  a p roduct can be inventoried , w h ich  inc lude 

d irec t labor, d irec t m ateria l, and  in d irec t m anufacturing costs. Ind irec t m anufacturing 

cos ts  co n s is t o f  ind irect la b o r (ID L), u tilities , supp lies, rent, deprec ia tion , taxes, and
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sup e rv iso r sa la ries . T hese  co s ts  becom e expenses on ly  w hen inven to ry  is  sold. On 

the  contra ry , cus tom er d riven co s ts  such as, sa les, d is tribu tion , eng ineering , R &D  

(research  & deve lopm ent), o r o the r genera l and adm in is tra tive  costs , a re  no t a llow ed  to 

be inventoried . T hese  cos ts  m ust be expensed ove r the cu rren t accoun tin g  period.

T he  fundam enta l assum ption  o f A B C  is tha t ac tiv ity  co nsum es resources and 

p roduc t consum es activ ities . Thus, a cos t is incurred a t the po in t w h e re  the  ac tiv ity  

takes  place. T he  cos t w ou ld  be assigned to  p roducts  o r se rv ices  by th e  d rive rs  in tw o 

stages.

Cost of Resources 
(overhead costs)

1, Direct Attribution Resource Drivers

Activities

1
Unit-Based Drivers, and 

1 Nonunit-Based Drivers

Products(Cost center)

Figure 2-2 Activity-Based Costing: Two-Stage Cost Assignment
Source: (Hansen, D.R. (1997), p.301)

S im ila r to  trad itiona l sys tem s those ass ign  cos ts  in tw o  s tages , A B C  a ss igns  all 

resou rces  such as  d ire c t labor, deprec ia tion , supp lies, and u tilities  to  e ith e r p roducts  o r 

cus tom ers  to  re flec t the  com pany ’s  operation . T he  d iffe rence is  th a t A B C  uses m ore 

co s t poo ls  and ass igns  cos ts  using a d ive rs ity  o f m ore  appropria te  bases. A B C  a lso  

a llo w s  g rea te r va rie ty  in de te rm in ing  second s tage  d rive rs  ove r th e  conven tiona l
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concep ts , thus, enab les  the  system  to  m odel substan tia lly  m ore  co m p lex  cos t behavio r. 

C onsequently , A B C  is  m ore accura te  than trad itiona l cost system s.

F irs tly , A B C  ass igns  a ll cos ts  to  the m ajor m anufacturing o r bus iness  p rocesses 

ca lled  ac tiv ity  cen ters, s im ila r to the  firs t-s tage cos t assignm ent o f trad itiona l system s. 

T he  s ligh tly  d iffe rence  is tha t A B C ’s  firs t-s tage d rive r are m ore  rigo rous  and depend 

m ore  on ac tiv ity  m easures than trad itiona l system s. The ac tiv ity  ce n te rs  a re  e ithe r 

hom ogeneous p rocesses like  m achining, o r assem bly, o r  a bus iness  p rocess like  

procurem ent, d is tribu tion , o r accounting. Each kind o f costs ass igned  to  ac tiv ity  cen te rs  

is  ca lled  a cos t pool. Therefore , there  m ight be m any cos t poo ls  in an ac tiv ity  center, 

as  show n in figu re  2-3.

RESOURCES

ACTIVITY

CENTERS

๐ 0 #  C os t Poo ls

Figure 2-3 ABC structure with Cost Pools Illustration
Source: O'Guin,Michael c. (1991), p.83)
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T he tru ly  d is tingu ish ing  fea tu re  o f A B C  concep t is  the  second-s tage  drivers, 

w h ich  a re  the m easures o f ac tiv ity  used to  ass ign  costs from  ac tiv ity  cen te rs  to products 

o r custom ers. T he  A B C  recogn izes tha t m any cos ts  are not d ire c tly  proportiona l to the 

num ber o f un its produced, but the  num ber o f ba tches processed, o r even the  type o f 

p roduct itself. Therefore , A B C  separa tes ac tiv ity  cen ters in tw o  groups, nam ely, 

product-d riven  ac tiv ity  cen te rs  (w here  cos ts  a re  assigned to  products), and custom er- 

d riven  ac tiv ity  cen te rs  (w here  cos ts  a re  ass igned to  custom ers). เท e ithe r case, a 

p roduct o r custom er d irec tly  consum es the  ac tiv ity  cen te r’s costs. For instance, a 

m achin ing part consum es an ope ra to r and h is m achine time.

เท trad itiona l cos t system , second-stage  d rive rs  are  usua lly  d irec t labor hours, 

m ateria l do llars, m ach ine hours  (m /c  hrs), o r  som e other m easure  o f vo lum e. เท ABC, 

second-stage  d rive rs  can be d ire c t labor hours, m achine hours (m /c  hrs), num ber o f 

se t-ups, se t-up  tim e, inspections, cus tom er o rders, sa les ca lls, w a rehouse  m oves, or 

purchas ing  o rder (P .O .). T hese  d rive rs  re flec t how  an ac tiv ity  ce n te r’s costs  are  

consum ed by products o r custom ers.

For exam ple, a m ach in ing  departm en t has tw o cos t pools. O ne cos t pool 

co ns is ts  o f production cos ts  like  d ire c t labor, power, tools, supp lies, and m achine 

deprec ia tion  (m /c deprec.). T hese  cos ts  a re  consum ed by p roducts  based on the 

production vo lum e each p roduct possesses. T hese  volum e cos ts  a re  assigned from  

m achin ing ac tiv ity  cen te r to  a p roduct based on m achine hours consum ed. A nother 

co s t pool cons is ts  o f the co s ts  o f chang ing  ove r from  one product to  anothe r one, 

nam ely, m oving m ateria l, se tting  up the  m achine, creating w o rk  o rders , and inspecting 

the  w o rk  piece. These cos ts  a re  irre levan t to  the  num ber o f m ach ine  hours, but are 

triggered  by num ber o f p roduction  changeover. T hese  tw o cos t poo ls  a re  driven by 

d iffe ren t m easures. Here, the  m achin ing ac tiv ity  cen te r has tw o  second-s tage  cos t 

d rive rs : m achine hours and num ber o f set-ups.

By th is  p rinc ip le  o f  tw o  stage  drivers, the  actual cos t o f  a p roduct o r  service  

(acting  as  a cos t cen te r) can  be ca lcu la ted  re la tive  to the am oun t o f  resources it rea lly 

consum es via  the cos t d rive rs . F rom  the  benefits  stated, A B C  is  now  popula rly  used in 

cos ting  o f various fie lds.



29

A  s im p le  and e ffective  ac tiv ity  accounting  system  uses  th e  fo llow ing  approach:

1. D eterm ine en terprise  activ ities.

2. D eterm ine ac tiv ity  cos t and perform ance. P e rfo rm ance  is  m easured as  the 

cos t per output, tim e to  perform  the  activ ity , and the  q ua lity  o f  th e  output.

3. D eterm ine the output o f the  activ ity . A n  ac tiv ity  m easu re (ou tp u t) is the  facto r 

by w h ich  the  cos t o f a process varies, m ost d irectly .

4 . T race  ac tiv ity  cos t to  cos t ob jectives. A c tiv ity  co s ts  a re  traced to  cos t 

ob jec tives  such as  products, processes, and o rd e rs  based on  th e  usage o f the activ ity .

5. D eterm ine corpora te  short-range  and long-term  g o a ls  (c ritica l success 

factors). T h is  requ ires an understand ing o f the  cu rren t co s t s truc tu re , w h ich  ind ica tes 

how  e ffective ly  operating activ ities  de live r va lue  to  custom er.

6. Evaluate activ ity  e ffectiveness and e ffic iency. K now ing  th e  c ritica l success 

fac to rs  (s tep 5) enab les a com pany to  exam ine  w h a t it is  now  do ing  (step4) and the 

re la tionsh ip  o f tha t action to  ach iev ing  those  goa ls. E very th ing  a com pany does— o r 

avo ids  do ing— is m easured aga inst the  short-and long-term  goa ls . T h is  provides a 

usefu l fo rm ula  on w h ich  to base a decis ion  o f w he the r to  co n tin u e  perform ing o r to 

res truc tu re  an activ ity. A lso, cos t con tro l is im proved by a sce rta in in g  if  there  are  

supe rio r m ethods o f perform ing an activ ity , identify ing w aste fu l ac tiv ities , and 

de term in ing  the cause o f the  cost.
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