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The relationship between unit cost of 
processing evaporated milk and scale- 
size--of plant u a s  the primar) ohjec ti\ e 
of a recent anal) sis of in-plant costs. The 
ircontlalj  ohjecti\e h a s  to  estimate the 
relalionship hetueen unit cost of process- 
ing and ouput rate for each of se\-ral 
ipecific hut h! pothetical plants. 

lliilie of the I 1  evaporated milk proc- 
r 4 n g  plants in California are  of ap- 
proxirnatel\ the same si/e. Most of them 
are located in an area which also sup- 
plies large qualltities of fluid rnilh to  the 
Sari Francisco IZaj region. Declining per 
capita milk production 01 declining pet 
capita dclrlancl for el aporated milk-or 
both --ma\ make existing plant locations 
and sires quite inelEcierit. Even in 19.51. 
three p l a ~ ~ t s  produced less than 6 0 r (  of 
th t i r  largesl arinual output since 1941: 
two plat~ts poduced  onl j  about is'( of 
their largest amrual output: vhi le  the 
re r r~a i r~dr r  almost equalled or exceeded 
their largest annual output. 

On the other hand. declining per capita 
ptoduction of evaporated rnrlk in Cali- 
folnia it1 response primarill  to  a rapid! 
expanding population is likell to lead to 
the need of rxtcirsive increases in evapo- 
rated milk pioduction in other areas oC 
the ~ c s t e r n  region s rch  as  the Coluri~hia 
Basin of Washington and parts of Idaho 
and I  ah. Here the problem is likclj to 
1)e ontx of lrew plant construction rather 
than a reorganization or consolidation of 
existirig plauts. 

T o  isolate the effect of a change i n  
the scale of plant on unit processinp 
cost5. it was necessary to specify certain 
characteristics and operatin? conditions 
conlmnri to each plant studred. In  geri- 
elal. these characteristics and operating 
rwnditior~r are  tjpical of the 11 plar~ts  in 
California cu~rent ly producing mapo-  
latcd milk. One major exception i- that 
 he h,pothptic a1 plants studied are  single- 
product plants while most of  the actual 
California plants produce rriultiple prod- 
ucts. 

i lnnual  processing costs were esti- 
mated at  1053 plices for 10 coct catq- 
go' ies -excluding packaging-for each 
of rix plai ts .  For  the specified plants, 
each operating at capacitj ,  a\ erase proc- 
essing cost per rase of cvapolatcd rililk 
tlecreasccl from 4::.2;'. Tor the smallest 
Idant t o  30.9; for the largest plant, a 
tiecrease of about 36 ' ( .  The principal 
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differences occurred in the lahor and 
management categories. The cost of fixed 
lahor and riianagemer~t for  the largest 
plant >!as 7.3.. per case less thari foi the 
slnalltst plant. while the cost of 1 a ~ i a h l c  
1,thor \+as 6.2. Icsi. Another rirajor dif- 
ference was that of , : . O i a  pel case for  t h r  
rest o f  cyuipnient and 1,uiltlirigs. Thcse 
categorieq accounted for  16.5:' of the 
total clifferencc of 17.3;. pt=r case. Minor 
-a\ irigs occurred in rnach~ner\  rental and 
electricit) and gas cost. 

These cost diffe~ences relate to a set 
of plants of I a r j i n g  si7t each operating 
a t  capacity. The relationship bet\\cwr 
cost and percentage of capacit, was also 
estimated for each plant. Tbr smallest 
plant has at] annual capacit) output of 
408.6 thousand cases of evauorated mill\ 
a t  an ac.erage processing cost per case 
of 38.2c.. Operating at 30'( of capacit) 
1% oulcl result in an average processing 
cost pcr  c a v  of 72.8 ., an increase of 
24.61. n r r  case. At the other extrcrne. the 
largest plant studied has an annual ca- 
pacit) of 1.G74.a thousand cases at  a n  
a\ -rage processing cost per case of 30.9;. 
Operating a t  ,iO',r of capacitj  for this 
plant uould ~ e s u i t  in  an average process- 
ing cost per case of 45.1f. a difference 
of 14.2,. per case. 

In  cornparing processing costs for  
plants of adjacent rapaci t j  it was found 
that it  is more economical in general to 
use a smaller plant operating a1 capacity 
than it is to operate a larger plant a t  less 
thari capacitj  to  process the satlie ( p a n -  
tit,. 

The stud) further indicated that-in 
the long run--processing cozts for  el apo- 
rated milk could be substantiall) recluccd 
if existing plants were fewer in  number 
but with capacities ranging u p  to three 
times those of most of the current plants. 
The raving in processing costs, associated 
k i t h  such a change. might be  partiall\ 
offset hy increases in the collection costs 
necessary to  achieve the higher \ olumc 
of receipts. ])isregarding the potential 
incrcase in c o l l c 6 o n  cozts. the requits 
of the anal js is  indicate that. if three 
plant?, each 'izith an average dail) pro- 
duction of 1.280 rascs-operating a t  ca- 
p x i t j  -were replaced l ~ c  one plant with 
an average dai l j  production of 3.%0 
cases. cxactly the same annual output 
would he a c h i e ~  ed with total processing 
costs rrcluced h j  approxiiiiatel~ $201.- 

000. If this sa \ ing  !?ere realized, the 
total investment required for such a plant 
would he to this s a ~ i n g  ac- 
crued ore r  a period of less than four 
\ears. 

The cost cstirnates in this studp a l e  
\uflicientlj detailed so that t h q  ma) h r  
acIjustetl in resporrse t o  variation in an\ 
one of the (,()st ( f e t e r n i i ~ ~ a n t ~ .  In cornbi- 
nation with s ~ u d i e s  of procuren-rent and 
site costs. the cost estiriiates can be uqed 
85 a n  aid in selecting tht. si/e arid loca- 
tion of a new plant to miriirrri~e the sum 
of prtrcureriient arid processins rosts. 
Thw are nov bcillg re\ised and wed 
14 ith coniparahle processirig cost esti- 
mate$ for  butter -powder and cheese 
ptants to p ~ o i e c t  the most efficient num- 
brr. size and appl oxirnate location of 
manufactured d a i r ~  product plants in 
the eleven western statrs for the condi- 
tions that a re  most Iil<elq to prmail in 
1'375 ~ 5 i t h  resprct to thp availability of 
manufacturing milk and the concur- 
rent tonrumer demand for rnanufav- 
tured dairj- products. 
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