
C h a p te r  1 

In t r o d u c t io n

1.1 B a c kg ro u n d  o f  In d u s try

P las tics  o r  P o lym ers have been in tegra ted  w ith  hum an’s  life  fo r m any decades. 

M any products  in da ily  life  a re  o b v io u s ly  m ade from  plastics, such a s  k itchen-w are , 

s tationary, hom e app liances, ve h ic le ’s  parts, consum er products, and etc. C op ing  w ith  

that, In jection M old ing, as one  o f th e  m ost ve rsa tile  m ethods o f m ass production p lastics 

reform ing process, is vastly  deve loped  in va rious  d irections.

A  m old is  an ind ispensab le  too l fo r in jection  m olding process. T o  m ake  a 

product from  the  in jection process, p las tic  m elt from  the m ach ine  is in jected in to  a  mold 

o f a ce rta in  shape, coo led dow n to  so lid ified  tem perature , and then e jected from  the  

m old as  a des ired  product. The m o ld  is  a too l tha t takes the  s ign ifican t ro le  in shap ing  

o f a m old ing part. N orm ally , a m old  fo r  in jection  is  designed sp e c ifica lly  fo r a ce rta in  

part. If the re  a re  ten d iffe ren t k inds o f  parts  to  be produced, ten m o lds a re  needed.

B eside th e  va rie ty  o f m o ld ing  parts , m old life  is  ano the r fa c to r tha t requ ires  

in jection m o lders  to  rep lace  new  m o lds  occas iona lly . In jection m o lds have a lim ited 

life tim e from  w e a r and tear. A fte r be ing  used fo r a certa in  num ber o f  cyc les, depends 

on the qua lity  o f  m ateria l and des ign , th e  m old needs to be rep laced  o r repaired.

F o r the  reasons above, the  deve lop m e n t o f  m old fab rica ting  industry  is  v ita l fo r 

the grow th  o f  in jection  m old ing industry . เท T ha iland , m anu factu re rs  are  accustom ed to 

in jection m old ing process fo r decades. H ow ever, m ost o f the  ca se s  re lied on im ported  

technology. T he  in jection m ach ines  and, espec ia lly , the m olds a re  a lw ays bough t from  

abroad. Im porting those th ings no t o n ly  boosts  p roduction  co s t skyrocke t, bu t a lso  

obs truc ts  the  deve lopm ent o f  the  c o u n try ’s  ow n technology.
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N everthe less, m any dom estic  m old m anufacture rs a re  cu rren tly  deve lop ing  own 

technology, and beg inn ing to  im prove  qu a lity  and standard in m anufacturing , w h ich  in 

turn can he lp  p lastic  industry  g row  a t a fas te r pace than before. T he  ex is ting  o f  som e 

standard parts  a lso  he lp  the  indus try  g ro w  faster. How ever, to  m ake m o lds fo r 

com m ercia l, the  price  o f the  m old is  an im portan t issue to  th ink about.

T he  cos t ca lcu la tion  o f  a P las tic  In jection mold can be done  a t d iffe ren t phases 

o f the m anufacturing process. A  c le a r d is tinc tion  m ust be m ade betw een the  cos t 

estim ation o f a m old fo r a p rice  o ffe r (be fo re  m anufacturing o f  the  m old) and the  post 

ca lcu lation o f the cos t w hen  m ore  accu ra te  data is ava ilab le  ( i.e. during  o r a fte r the 

m anufacturing process).

The preparation o f a p rice  o ffe r is  one  o f the m ost im portan t and d ifficu lt phases 

o f the w ho le  p roduction process. M old m aker needs to p repare  a quota tion, to  subm it 

to  the custom er, w ho  se lec ts  the  bes t b idde r to  w in  the con trac t fo r m anufacturing  a 

mold. If the bid is too  high, the  cus tom er w ill runaway. On the  contra ry, if  the  bid is too 

low  the m old m aker w ill ha rd ly  reap  any  profit.

T he  e ffic iency  and a ccu ra cy  o f the  co s t estim ation re lies  cons ide rab ly  on the 

va lid ity  o f co s t past records, w h ich  in tu rn  a re  constructed from  the  re liab le  costing  

m ethod. C o rrec t co s t ca lcu la tion  is the  fundam enta l s tage to  p rov ide  s ign ifican t 

in form ation required fo r fu rthe r good co s t estim ation. T he re  a re  a lso  o the r 

s ign ifican t c rite ria  w h ich  in fluence  cu s to m e r’s  consideration, nam ely, d e live ry  period 

(lead tim e) o r the  reputa tion  o f  the  m old m aker. How ever, co s t is  the  o n ly  top ic  o f 

in te rest in th is  study.

1.2 S ta te m e n t o f  P ro b le m

M old cos t ca lcu la tion  is  ve ry  com p lica ted  and inc ludes m any aspects  in 

considera tion. M anufacturing co s t o f  a m o ld  va ries g rea tly  depend ing  on feature , size, 

and m echanism  o f the  m old. T o  ca lcu la te  the  com ple te ly  co rre c t cos t o f  a m old, a 

mold m aker needs no t on ly  de ta iled  in fo rm ation  w hich dem ands a lo t o f tim e, resources 

and effort, bu t a lso  a va lid  cos ting  concep t, w h ich  can re flect th e  co s t s truc tu re  c loses t 

to the actua l one.
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N orm ally, the  bene fits  o f having an a ccu ra te  ca lcu la tion  have  to  be  w e igh ted  

w ith  the e ffo rt taken to  ge t the  deta iled in form ation. If the de ta iled  in fo rm ation  in eve ry  

step o f mold m anufacturing process have to  be co llected, the  co s t ca lcu la ted  shou ld  be 

doubtless ly  precise bu t the  overhead cos t spen t in processing o f data  w ou ld  ou tw e igh  

the benefit. Therefore , m any co s t a llocating concep ts  and m ethods a re  popu la rly  

em ployed to ind ica te  the  c loses t cos t o f a m old w ithou t w ork ing  on unnecessary  

deta iled in form ation.

M anufacturing cos ts  used to  be s im p ly  c lass ified  in to  th ree  ca tegories; nam ely, 

d irec t labor cos t (D L), d ire c t m ateria l cos t (D M ), and facto ry  overhead co s t (FO H ).

D irec t labor cos t is  the  cos t o f  labor hours invested  in m aking, assem bling , and testing 

the product. D irec t m ateria l co s t is the cos t o f  m ateria ls  used to  build  the  product. 

O verhead is everyth ing  requ ired  to  support the  production w h ile  the  p roduct is  be ing 

produced. Thus, overhead m ay inc lude u tilities, space  rentals, eng ineering  and  fie ld  

supports, cos t o f m oney invested in inventory, and m achine deprecia tions.

Like those  o f o the r conventiona l m anufacturing processes o f w h ich  th e  m a jo r 

cos t con tribu tions w ere  d ire c t labor and d ire c t m ateria l, trad itiona l app roaches used for 

m old cos t ca lcu la ting  use production vo lum e m easures such as  d irec t labor hours, 

m achine hours, sales, o r m ateria l cos ts  as a lloca tion  bases to  a ttribu te  overhead  cos ts  

to  products. These p roduct costing  concepts  report a reasonab ly accu ra te  p roduction  

cos t w here  overhead ac tiv ity  is  consum ed in re la tion  to production vo lum e.

U nfortunate ly, m anufacturing  has changed rem arkably, and so  does the  

structu re  o f cost. O verhead cos t becom es m ore  im portan t and independent to  th e  cos t 

o f labor o r m ateria l. A lloca tion  o f overhead co s t by conventiona l m ethods m igh t d is to rt 

the  p ic ture  o f actua l m anufacturing  cos t a t present. Mold m anufacturing process, 

considered as  a jo b -shop  process, m ight a lso  be in fluenced by  those  s truc tu ra l changes 

inevitab ly. If so, do  the conventiona l jo b  o rde r costing  m ethods regard the  changes?  

Do those  m ethods still accoun tab le  fo r the en tire  actua l cost?

The p lastic  pa rt m anu fac tu re r com pany used as  a case  in th is  s tudy  a lso  had 

th is  kind o f problem . เท the  past, the  com pany w a s  a producer o f in jection parts  w h ich  

m ain ly are  PVC  (Polyv iny l C h lo ride ) p ipe fittings  and som e o th e r pe riphera ls  fo r  P V C
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pipe w ork . T h e  m olds used in th e  production w e re  im ported m a in ly  from  Japan. A s  the 

tim e passed, th e  com pany estab lished  an in ternal mold shop fo r m old m a in tenance  and 

a fte rw ard  deve loped  the  ca pab ility  to  the  po in t tha t can m anufacture  the  m o lds fo r 

dom estic  use.

F urthe rm ore , the  com pany  w as expand ing to  be a com m erc ia l m old 

m anufac tu re r to  m ake m o lds fo r sa les, C apacity  o f mold m anufacturing tha t exceeded 

the dom estic  dem ands w ou ld  be used to  genera te  the incom es fo r the  com pany. เท 

o rde r to  accom p lish  the  ta rg e t above, the  com pany needed a su itab le  m ethod to  a id in 

ca lcu la tion  o f  m old cost.

F rom  p rim a ry  a cce ss  th rough the  com pany, there w as no s ig n ifican t pas t record 

on m anufactu ring  cos t in fo rm ation  o f  the  fo rm er m olds ava ilab le . T rad itiona l approach 

o f the  com pany  in a lloca ting  overhead cos ts  o f m old m anufacturing w a s  based on  the 

accum ula ted  va lue  o f m o ld ’s d ire c t costs, in Baht, a t the end o f each m onth. Hence, 

the m old w h ich  had been m anufactured  fo r a long tim e and had consum ed a lo t o f 

d irec t co s ts  w ou ld  hold a la rge  accum ula ted  va lue  inside, and w ou ld  be charged  w ith  

overhead co s t in re la tive ly  h igh rate, com pared w ith  the mold w h ich  ju s t start, as  a 

result.

T h is  approach  ce rta in ly  d id  not re flec t the  true  proportion o f  resou rces  

consum ed by  each  m old m anufactured  in a m onth. For instance, in th e  sam e period, 

tw o  m o lds o f  d iffe re n t accum u la ted  va lue  m igh t be w orked w ith  the  sam e  am oun t o f 

resources, bu t w ou ld  be  cha rged  w ith  d iffe ren t ra tes o f overhead. T h is  m igh t be unfair. 

H ow ever, in longe r period th is  m ethod m ight com pensate  the  shortcom ing  sta ted  above. 

E very m old, w hen  fin ished, w o u ld  be to ta lly  charged w ith a ce rta in  am oun t o f overhead. 

N obody cou ld  te ll w h e the r th is  concep t gave  the  co rrect ind ication on th e  overhead  

cost, o r the re  shou ld  be o the r be tte r concepts  w h ich  reflect the  overhead  co s t c lose ly  

re levant to  the  actua l cost.
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M anufacturing processes o f a m old s tarted from  the  s tage  o f  design, dow n to, 

raw  m ateria l purchasing, m achin ing(fabrica tion), assem bling , tes ting , ad justing  and 

de live ry  o f the  mold, until com pleted w hen the com pany rece ived th e  m oney from  

custom er, s im ila r to m any o ther m anufacturing processes o f o th e r products. เท each 

stage, the re  w ere  a lo t o f costs  induced from  m any activ ities, so m e  w e re  v is ib ly  seen 

w h ile  som e w ere  vague to  be de tect re la tive ly. E very  s ign ifican t co s t w h ich  rea lly  

happens in the  process w as needed to  be recognized by the  co m p a n y  fo r post 

ca lcu la tion  o f  the  actual cos t caused to  the  com pany by the  m old. M oreover, the 

sam e struc tu re  o f cos ts  could a lso be app lied to fac ilita te  cos t es tim a tion  o f o the r k inds 

o f m old w h ich  had not ye t been made.

เท th is  s tudy case, the facto ry had fou r production departm en ts , based on  type  

o f products, and e igh t support functions fo r non-production tasks  in the  plant. T hree 

m a jo r p roduction departm ents w ere  fo r m anufacturing o f  p lastic  p roduc ts  nam ely (1) 

p ipe -fittings and periphera ls, (2) pallet, and (3) PVC  door and w indow . A no ther 

p roduction departm en t w as (4) mold m anufacturing, w h ich  w as  q u ite  d iffe ren t in process 

and techno logy  from  the fo rm er three.

E igh t support functions w ere  (1 ) p lan t serv ice , (2) p lant m anage r office, (3) 

m ain tenance, (4) sta tis tica l &  production data, (5) lab  &  p roduct-deve lopm ent, (6) mold 

design, (7 ) accounting &  procurem ent, and (8 ) personnel &  adm in is tra tion . These 

func tions  w e re  existed for g iv ing serv ices to  the production departm en ts . S erv ice  

con tribu tion  depended on the  contents o f task  in each departm ent. M anagem ent o f any 

ac tiv ity  in the  fac to ry  w as  under the superv is ing o f the  p lant m anage r and plant 

m anagem ent team , w h ich  located on the  s ite  fu ll-tim e. A s  a resu lt, c o s t o f  m anagem ent 

in fac to ry  w a s  charged d irec tly  to the facto ry  overhead cost.

A ctua lly , the re  w ere  a lso  o ther functions o u t o f  the  fac to ry  such  a s  m arketing, 

sa les, eng ineering , techn ica l service, o r even head o ffice  adm in is tra tion  and top 

m anagem ent, but these functions pure ly w orked to  serve  p lastic  p roducts , w h ich  w e re  

m ain p roducts  o f the com pany, and had nothing to  do  w ith  m old p roduction . T ha t w as 

because both m olds produced fo r dom estic  use and fo r sa les w e re  o rdered, m ade and 

charged d ire c tly  to  the  accoun t o f the fac to ry  jo b  by job . No m arke ting  o r sa les ac tiv ity  

w as  needed. R ather techn ica l facto rs w ere  involved in the  cos t co n te n t o f  a mold.



Each production departm en t behaved a s  a p ro fit cen te r, w h ich  m ade incom es 

fo r the  com pany by se lling  o f the  products, and w ou ld  be cha rged  w ith  cos ts  both from 

ins ide  the  departm en t, and from  the  support func tions  w h ich  prov ided  cen te r se rv ices  

and m ade no revenue. Mold m anufacturing co s t o f th is  com pany, there fore , com posed 

o f th ree  m a jo r parts  nam ely  d irec t costs, ind irec t cos ts  from  departm en t overhead , and 

ind irec t cos ts  a lloca ted  from  p lan t support fac ilities.

F o r d ire c t costs, each m old produced w ou ld  be ass igned  to  be a co s t cen te r 

identified  by the  budget contro l num ber. T he  co s t such a s  d ire c t m ateria ls, d ire c t 

expenses o r sub-contracted  w orks, fre igh t &  handling expenses, and d ire c t too l & 

equ ipm en t fo r a m old w ould  be charged d ire c tly  to  the  identified  budge t account. These 

cos ts  w e re  c lea rly  v is ib le  and easy  to  handle.

F o r ind irec t cos ts  from  departm en t’s ow n overhead , bo th  fixed  cos ts  (F C ) such 

a s  m ach ines (m /c), and asse ts  deprecia tion (in te res t inc luded), em p loyees ’ w age, 

supe rv iso rs ’ sa la ry, and va riab le  costs  (V C ) such as  pow er cost, o th e r m ate ria ls  and 

supp lies, m ach ine  repa ir and m aintenance, to o ls  &  equ ipm ent, trave lling  cost, e tc  w ould 

be charged  d ire c tly  to  the  accoun t o f m old m anufacturing  dep a rtm e n t on m on th ly  basis. 

Then, these  co s ts  w ou ld  be fu rthe r a lloca ted  to  the  m olds th a t w e re  m anufactured  in 

tha t m onth. E very  m old in tha t m onth w ou ld  abso rb  these  co s ts  th rough the  a lloca tion  

o f  w h ich  the  su itab le  crite ria  a re  go ing to  be cha llenged  in th is  s tudy. T rad itiona lly , 

these  co s ts  w e re  m onth ly  assigned to  a m old accord ing  to  th e  accum u la ted  va lue  to 

da te  a t m onth end o f tha t m old, w h ile  som e w e re  ass igned to  a ce rta in  m old s ince  the 

ea rly  s tage  before, by the  decis ion  o f the  depa rtm en t m anager.

F o r ind irec t cos ts  a lloca ted  from  p lan t suppo rt fac ilities , m ost w e re  trea ted  as  

fixed cos ts  by estab lish ing  budgets such as  a sse ts  deprec ia tion , em p loyee  sa la ry, 

m anagem ent cost, pow er cost, o the r m ate ria ls  &  supp lies, tra ve llin g  cost, em p loyee  

w e lfa re , com m unica tion  cost, e tc. T hese  w e re  s im ila r to  the  in d ire c t fixed  co s ts  from  

overhead ins ide  departm ent, bu t needed m ore  s teps  to  w o rk  on  and needed d iffe ren t

Besides, these functions are located on different site and share no facility with mold
manufacturing. Therefore, mold cost would be assumed to be calculated only from the
cost occurred at the factory. No cost from head office is involved in this study.
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crite ria  in a llocation. These cos ts  w ou ld  firs tly  charged  to  the  a ccoun t o f  re lating 

function. Then, the cos t o f suppo rt func tions  w ou ld  be m onth ly  a lloca ted  to  the 

production departm ents based on the  su ita b le  basis, tha t w a s  conven tiona lly  the 

weighted average percentage o f se rv ice  o f  each  function to  p roduction  departm ents. 

A fte r som e parts o f these cos ts  w e re  ass igned  to  m old m anufacturing  departm ent, the 

departm ent w ould fu rther ass igned these  co s ts  to  each m old in th a t m onth by the 

accum ula ted va lue to da te  o f  the  m old, accord ing ly .

เท conclusion, the problem  o f trad itiona l m old costing  sys tem  o f the  com pany 

w as that, any cos t happens in the  p rocesses  o r support func tions  w a s  recorded and 

classified  in the form  o f accounting  c o s t ce n te rs  accord ing  to  th e  functions, o r the 

molds, o r the products w h ich  tha t co s t happens for. If the co s t s im p ly  belonged to  any 

certa in  m old, it could be charged ea s ily  a s  a d ire c t cost. H ow ever, if  the  cos t w as 

am biguous to fall into a mold cos t cen te r, th e  departm en t m anager w ou ld  cons ider 

based on own d iscre tion to pu t the  co s t in to  a m old co s t center, o th e rw is e , the function 

o r departm ent w ould absorb  the  am b iguous co s t a s  an overhead and assign to a ll 

m olds later, accord ing to the va lue  to  da te  o f  each m old. T hese  m igh t no t be the proper 

w ay to ca lcu la te  mold cost. เท fact, the re  m igh t be o the r reasonab le  crite ria , fo r 

exam ple  - the activ ity, to  be used as  the  a lloca ting  base fo r the  overhead cos t o f m old 

m anufacturing.

1.3 O b jec tive  o f  R esea rch

T he objectives o f research  w e re  (1 ) to  s tudy  the  s truc tu re  o f  m old m anufacturing 

cos t using “A ctiv ities-Based C osting ” a n a lys is  m ethod (ABC ), com paring  w ith  

conventional job  o rde r costing  concepts , and (2 ) to  find  ou t the  m ost e ffec tive  m ethod o f 

ca lcu la ting the actual cos t o f mold.
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1.4 S cop e  o f  S tu d y

T h is  research w as a im ed to  be conducted  w ith in  the  scope below:

1. S tudied the m ethodo logy o f “A B C ” and conventiona l jo b  o rde r costing 

concep ts  to  be used in ca lcu la tion  and com parison  o f cos t o f m old m anufacturing.

2 . S tudied the  ac tiv itie s  and co s t s tru c tu re  o f  m old m anufacturing process (only 

the  m old fo r fittings) in the case  com pany, from  the  stage  o f des ign  until de live ry  to 

custom er.

3. By using the  p rinc ip le  o f  “A B C ” , a c tiv itie s  in the p rocesses should be 

determ ined and c lassified  to  re flec t the  s truc tu re  o f  costs

4. “A B C ” concep t and o th e r conven tiona l concep ts  w ou ld  be applied fo r post 

ca lcu la tion  o f m old cost. T he  num ber o f  m old, o f  w h ich  in form ation w ould  be brough t to 

ca lcu la tion  in the case, depended on the  tim e  co ns tra in t and the  com pany’s production 

schedu le  planned. T he  resu lt w ou ld  be com pared  and concluded fo r the benefit 

ach ieved from  each concep t and the  success  o f “A B C ” app lica tion.

1.5 R esearch  P ro c e d u re

T he procedure o f  th is  research  w a s  p lanned to  be:

1. Surveyed re lated lite ra tu res  abou t conven tiona l jo b  o rd e r costing m ethods 

used in ca lcu la tion  o f m old cost.

2. S tudied the  m ethodo logy o f “A B C ” and th e  app lica tions w h ich  could be adopt 

fo r the case.

3. S tudied and co llec ted  in fo rm ation  o f  m old m anufacturing processes, the  

param eter o f cos t cha rac te ris tics  and re la ting  ac tiv ities . Exam ined the  existing cos t 

system s.

4. D efined and c lass ified  co s ts  o f each  s tages  into ac tiv itie s  as  the cos t pools.

5. P repared s truc tu res  o f  c o s t ca lcu la tion  by  “A B C ” and conventiona l concep ts  

w h ich  covered a ll ranges o f cos ts  in m old m anufacturing .
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6 . S e lected fitting  m o lds  w h ich  w e re  schedu led  to  be m anufactu red  in the  period 

o f s tudy to  be sam p le  m olds, co llec ted  cos ts  in form ation o f the  sam p le  m olds, and used 

each costing  concep t to  ca lcu la te  th e  actua l cos t o f  the molds.

7. C om pared the  re su lt and ana lyzed  the  accuracy, cos t accoun ta b ility  and 

re liab ility  betw een each concep t, e spec ia lly  in term  o f the overhead c o s t reflected. 

H ow ever, the  eva lua tion  o f  each  concep t a lso  depended on the  c o s t po licy  and va lues 

perce ived by  the  com pany w h o  im p lem ented  it.

8 . S um m arized the  study.

9. P repared thes is  report.

10. F ina l exam ination .

1.6 E xp ec ted  A d v a n ta g e s  o f  s tu d y

T he bene fits  w h ich  th is  research  expected  to  ach ieve  w ere :

1. T he  advan tages and d isadvan tages o f app ly ing  “A B C ” co n ce p t to  ca lcu la te  

cos t o f  m old m anufacturing , w h ich  is  a jo b -sh o p  m anufacturing process, w ou ld  be 

stud ied and c la rified .

2. A  com parison  o f m old  m anufactu ring  costing  concepts, be tw een “A B C " and 

o ther conventiona l jo b  o rd e r cos ting  concepts , w ou ld  be conducted, on the  basis o f 

in form ation from  fitting  m olds.

3. T he  s tudy w ou ld  re flec t th e  co rre c t idea about cos t s truc tu re  o f fittings m old 

m anufacturing, a t least in the  w o rk in g  env ironm en t o f case com pany. T h e  s tudy should, 

o therw ise , p rov ide  va rious sys tem a tic  ideas to  be the  fram e fo r se lec tion  o f m old cos t 

ca lcu la tion  approach w h ich  is  su itab le  fo r constra in ts  in o the r cases.

4. T he  ca lcu la tion  co n ce p t can be adop t to  be used w id e ly  in ca lcu la ting  the  

costs  o f  o the r k inds o f  m anu factu ring  processes, espec ia lly  fo r the  jo b -o rd e r fabrica tion  

w orks.

5. T he  s tudy cou ld  be fundam en ta l lite ra tu re  fo r fu rthe r s tudy  and deve lopm ent 

o f overhead co s t a lloca tion -b ases  concept.

6 . T he  actua l cos ts  and ch a ra c te ris tic  o f co s t structu re  o f  m o ld  ca lcu la ted  from  

th is  s tudy  can  be recorded to  c re a te  a  s ign ifican t data  base fo r be tte r c o s t estim ation  

system  in the  future.
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