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| ‘the range’in volume~of production’for which'average'total,COsts;ras?de-'v;;
‘plcted by the 1ndustry s long-run plannlng curve, are at & minimum (Baln,
' p. 53) _ Knowledge of the range in optlmum size in an 1ndustry is 1mpor—fi
’ tant 1nformatlon to those concerned about elther a- segment or the totallty '

~of that 1ndustry. fv>

’ ,1nclude economlc-englneerlng studles (French Sammet and Bressler), cost

. studles of ex1st1ng plants (Pratten and Dean, P 21), and surv1vor analysis
Y(Stlgler, Sav1ng) Markov chaln analy31s also has been used to progect

L tlmum size (Judge and Swanson)

- Bressler, pp 70—79) and may not take 1nto account all factors in ‘the

by plant'COSt surveys (Smlth’ Pp. 216-2203 JOhnston, pp. 186- 19&) Markov s

to perlod.(Judge and Swanson,,p. 17) Moreover, as it commonly has been

r;:fused Markov analy31s has been ba°ed upon the rather restrictlve assumptlon e L

, EstimatingVOPtimum SiZe of DairyjPLants:

-,hUsing:SurvivoriAnalysis'

'As7applied-to‘manufactur;ng plants, optimum size commonly refers to

A

Varlous procedures have been used to determlne optlmum size.. These»fV

i

the future s1ze dlstrlbutlon of plants, and thus 1nd1rectly to 1nd1cate op-: o

Englneerlng studles are comparat1Vely expen81ve (French Sammet and

env1ronment in whlch plants operate (Sav1ng, P 522 Sosnlck, PP. 92—93)

€Heterogene1ty of products and of operatlng condltlons, dlfferences 1n age

| and 1n the basis of valuatlon of phys1cal assets, the operatlon of many

plants at below thelr optlmum volumes, and other problems make 1t imprae--
\

tlcal to determlne the dlmen51ons of the 1ndustry s 1ong—run plann1ng curve d_'l f»vi}

| 'chaln analys1s requlres knowledge of what happens to each plant from perlod

d'that transltion probabilltles remaln constant over time.v Although Hallberg._l"’“



' ff fect

L has suggested & modlflcation of the Markov tecknlque to provide more re- lerpi"’
:7plliable results the need for thls modlflcatlon furthﬁr complicates use :

ha.ttechnique e e

‘“:,~The surv1vor technlque by comparlson, is a relatlvely 31mple means of o

L estimat;ng ptlmum_slze., The technlque as descrlbed by Stlgler rests upon -
;_ffthe hypothe51s that "the competltlon of dlfferent sizes of flrms [or :

f:_plants]p51fts out the more . eff1c1ent enterprlses" (p 55) If the proportlon h?AA,

,‘iof 1ndustry output by flrms or plants of a’ speclfled 51zel deCreases Sver : -
e perlod Of tlme, flrms or plants of that 31ze ‘are presumed to be compara~ ?1:“‘
,cf:xtlvely 1neff1c1ent On the other hand a size category that malntalns or ‘.

efofalncreases 1ts proportlon of 1ndustry output 1s presumed to be of optlmum

"Wf*ﬂ;§urv1val of ‘some flrms may be 1nfluenced by'thelr ablllty to exerc1sef
VCSjmarket power, to exp101t monopsonlstlc p051tlons in local labor markets,
'hf‘to use 1nexpen51ve famlly labor, or. éven to c1rcumvent the law. For reasonspwf;'”

such as these, surv1vor analy51s may be more sultably applled to determlnatlon ‘Vh;

'?gof optlmum 31ze of plants than of flrms (Welss, pp. 2&6—2h7, Meada P- 12)

The purpose of th1s analys1s WES‘toappralse the potentlal usefulness S
Y of the surv1val technlque as an 1nd1cator of optlmum 51ze of dalry manu—

’4ng plants.; Optlmum s1ze was determlned by the surv1val technlque for -:d

the varlous dalry manufacturlng 1ndustr1es at tlme perlods for whlch 1nforma~i:y

7f;fft10n was avallable.t To the fullest extent practlcable the most recent of

"fthese results were then' ompared w1th flndlngs ofthe latest economlc-vjff-'ffﬁ :

"fenglneering'studieS‘of“rb tlonships between volume andunitcosts in those

| indusﬁ'ies“
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Data Used

The applrcatlonvofvsurvivor analy31s consldered‘here 1s hased‘uPon -
xv1nformat10n about numbers of : dalry manufacturlng un1ts bY size: groups,”"
,ﬁf;jﬂreported in four u. S D A. publlcatlons (Cowden and Trelogan, U. S Depart-
: ji%,dment of Agrlculture, 1959, 1965s 197&) The data orlglnate in- reportsrtv

‘”flof productlon by flrms whlch manufacture dalry products to the Statlstlcal S

'ttheportlng Serv1ce (S R S )

S, R S. reports productlon and numbers of manufacturlng unlts sepa~_h->¥v~f~i

"‘;rately for each type, of’ product.r In thls analys1s each un1t manufacturlng -

'“F\jfa product is treated as a plant._ ThlS procedure “to whlch there 1s no p:‘-5"

fﬂf'fea31ble alternatlve, dlsregards the fact that tWO or more manufactured
'f ?dairy products are produced in some plants, and that some products such
'fias cottage cheese, ice cream, and butter are produced 1n<some cases 1n

4:relat1vely small volumes, in some plants prlmarlly devoted to proce531ng

'55_;and packaglng flUld mllk. For each product the analys1s thus 1nvolves manu—fg‘

‘bt‘w‘facturlng operatlons whlch range from spec1allzed s1ngle—product plants to :

3¥:; parts of multlproduct operatlons.3 There is no adequate ba31s for determlnlng e
"iﬂjﬂwhat if any, relatlonshlp ex1sted durlng years to whlch the data apply be- ‘u

vt;tween degree of plant vspec1allzatlon and volume of output of a partlcular

ﬁf”product. In 1961 the bulk of the productlon of butter and nonfat dry mllk

:7_was 1n butter—powder plants, and of Amerlcan cheese and evaporated m;lk was-i‘

' '55,;1n spe01a11zed plants (Wllllams, et al., pp. l38—lh3) No matter what the
'-def81tuat10n 1n the years to whlch ‘our data apply, the trends in surv1val

v"j_noted in thls appllcatlon poss1bly have been 1nfluenced to an unknown ex-ila;,f”

"t by differences 1n the degree of speciallzatlon of manufacturlngioperatlons

:iof‘different,size.,i




Applicatlon of the Technlque B

American Cheese '.jh“‘;“fs'

o The use of surv1vor analysis to 1nd1cate optlmum 31ze may be 1llus- . e
| i R | A ‘ N
‘ trated w1th data from the Amerlcan cheese lndustry.z, In terms of annual

X productlon, mlnlmum optlmum s1ze doubled from TSO 000 pounds 1n l957 to _'

1. mlllion pounds 1n 1963 then doubled agaln to 3 0 mllllon pounds in-
Jt*‘l972 (Table l) If the group 1ntervals in the frequency dlstrlbutlon had '\Vv}ﬂ

B been narrower minlmum optlmum slze shown by thls technlque mlght have

lbeen above the 3 0 mllllon pound level 1n 1972 ‘ The changes 1n these

dijfslze dlstrlbutlons ofiAm

lcan cheese plants reflect the shlft between

.ﬁ”:f;,l9hh and 1972 from an 1ndustry characterlaed largely by famlly-operated

"*wprocess1ng operatlons to an 1ndustry in whlch much of the productlon was i

Vl”f{hiin large, hlghly mechanlzed establlshments (Mlller)
Slnce the analy31s deals w1th an 1ndustry u31ng a‘comparatrvely
thhomogeneous raw materlal thatlls adaptable to flow processes, a hlgh level :;f
ﬁ;tzsof mechanlzatlon 1s‘pos51ble.r Consequently, durlng the perlod under ;i‘olf}:’
v£'?ﬂtuanalysis there was no 1nd1catlon of an upper llmlt to optlmum slze.\
A recent economlc—englneerlng study of cheddar cheese productlon eme S

lrpha31zed the cost advantage of large volume and llke our analy51s, d1d

743; not indlcate any upper 11m1t to optlmum slze. Lllwall and Hammond in. 1970A ,r,]l
“~h:p01nted out (p. 15) that "...plants process1ng less than 500 OOO pounds off}”f'if
'>*ﬂim11k a day at the peak are at a con51derable cost dlsadvantage compared

v:,,with larger plants, regardless of the technology chosen.,_ They showed

‘flithat with some technologies costsicontinue to decline w1th larger volume

‘*ﬁ‘to levels considerably lar er than 500 OOO—pounds—per-day peak 1ntake,

‘:;“fwhich 11 equivalentvto annualvcheese productlon of about 15 mlllion pounds.7f;;‘”
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Other Manufactured ”Dfairy ‘Products

U31ng data and procedures s1m11ar to those descrlbed for Amerlcan

Vp cheese, optlmum 'size also was estlmated for other manufactured dalry pro-

3 i s o
ducts. As w1th Amerlcan cheese, 1ncreases in minimum optlmum plant size

occurred in most of these other 1ndustr1es (Table 2). Moreover, as in e

'economlc—englneerlng studles, no clear 1nd1catlon was found in any of

“these 1ndustr1es of an upper 1imit to optlmum s1ze.w'

:"_ The nonfat dry mllk and evaporated mllk 1ndustr1es were exceptlons to ‘;'

the general rule., Nearly all nonfat dry mllk manufacturlng operatlons were'st'

A 7[ establlshed durlng or: s1nce World War II and use relatlvely modern tech- o

nology. Accordlngly, substltution of capltal for labor w1th consequent
1ncreases in optlmum s1ze of plant have not occurred in productlon of non-
fat dry mllk to anythlng llke the extent they have 1n the productlon of

cheese and butter.. The decllne in minimum. optlmum size of evaporated mllk

plants between 1963 and 1972 was: assoclated w1th a decllne of approx1mately ';th“

hO percent in- 1ndustry output. Desplte a correspondlng decllne in number

:,l of plants, those produc1ng 55 mllllon or more pounds of product annually

' barely malntalned thelr share of 1ndustry output whlle the share of 1n— :

: sharply.vn e 'fi_v‘l . :‘:a,” __f

dustry output of plants produc1ng 45, O—Sh 999 mllllon pounds 1ncreased

o

Wlth these other 1ndustr1es, as w1th Amerlcan cheese detalled cost
studles support the flndlngs of thls analy51s. For example, a recent study,f'v

of mllk assembly and process1ng costs in the butter-dry m1lk indus try‘in'

Mlnnesota showed that at all four levels of mllk—supply density con31dered R

the sum of assembly and proce551ng costs per hundredwelght of‘milk de—]

{ clined sharply up to volume of 250 million or more pounds of milk annually”"‘




e

,i:and then, depending on the density of supplies, e1ther were relatively

i“fstable or. decllned slightly over a wlde addltlonal range in volume (NOltef

AKQller) The authors concluded" farmersﬂshould be thlnklng 1n

»{:f?.pounds of mllk or more a year 1f they wantv“l?mlnlmlze the cost of as-;vﬂ'"
Th*sembly and process1ng" (Nolte and Koller, p. 28) Thls is a volume of ifh.v

“3:fom11k that w1ll produce roughly 1L mllllon pounds of butter and 25 milllon -

v”fpounds of nonfat dry milk annually. Boles, 1n5anianaly31s of economles
‘7~J:of scale 1n evaporated milk plants (whlch d1d not con51der mllk collection

':th: and product dlstrlbutlon costs) showed that costs declined W1th 1ncreas1ng

. p to approx1mately hO mlllion pounds annually, the largest plant"

ghdsynthe51zed (PP.‘69h 697) Other- studles have shown economles of scale l :

f;7211m1ted volume ranges examlned (Taylor Bartlett and French Mlller and
:i:Graf) However because these studles were made in’ the late‘l950's and
:Q,i;early 1960'3, and dramatlc changes have occurred’s1nce then, those rangesl:'v
“i#t:fidld not extend upward as far as the levels of mlnlmum optlmum size found :,;'d

d*!ﬁin thls analy51s.;:p‘ij?‘ff* ' S L : ' '

. Linitstions

nterms Of processing plants and assembly»areas with volume of 300 mlllion ’_dh o

;fin the manufacture of ice cream and of cottage cheese over all of the 1’fi T

B

Experlence of the authors w1th thls technlque suggests that several gf,F'H

| :f}jfactors may affect the rellability of results. These 1nclude

”:f 1 Lags in adjustment Lllwall and Hammond's flndlngs w1th respect:f Lo

pdiﬁﬂto Amerlcan cheese--and the fact that l lantsrw1th annual productlon of'ffe”

”“accounted for more than one—fifth of the 1ndustry s productlon in 1972 ('J

bh}a20 milllon pounds or more, and an average of more than 30 million pounds,fff'hf"'”




Do

T T
;*Department of Agriculture, l97h, p. ll)-—raise question about how to in—.i
| ;i terpret the 3 0 million—pound minimum optimum szze for American cheese 1n- ?lxﬁi
: ;dicated by‘surV1V0ranalysis for 1972 ' That minimum 51gn1fies only that in

the nine—year period ended in: 1972*Amer1can cheese manufacturing operat10nst¢

with annual output of 3 0 million pounds or more maintained or 1ncreased

’ir proportion of total Amerlcan cheese productlon. AS»rS-noted later,

Hrftheperiod analyzed had been shorter than n1ne years, or if the groups in
that portlon of the frequency distribution had been narrower, the 1nd1cated
”n"minlmum»mxght have been somewhat hlgher.pi _;i_i

More 1mportant however we are eons1der1ngzn11ndustry 1n a period }

el of drastic change. Among plants built at recent prlce levels, large opera— ‘

-'t tlons have a dlstinct economic advantage and as new or remodeled fa01llt1esl

uejare constructed the 1ndustry is adjusting to that 31tuation. But because

v;,;the process of replac1ng old w1th newv fac1lities takes time there is a 8

iif"rﬁfflf~'lag in adjustment which is reflected in the flndings of surv1vor analys1s..
Because of this, even 1f there are no further developments 1n production

"techniques, surv1vor analy31s would be expected to show further 1ncreases

,in minimum optlmum size in the future as data for later years become avallable.V

Partly for the reason which has just been: dlscussed w1th respect to
{ American‘cheese, so-also 1n’each other 1ndustry in wh1ch recent economlc—lb"
'tengineerlng studies have been made (whlch excludes evaporated milk, ice cream;:
”:and cottage cheese [Boles, Taylor Bartlett and French Miller and Graf])
v‘minimum optimum 31ze as determined by surv1vor analy31s was smaller than the-
.“volume at which minlmum.average costs are shown on that 1ndustry s long run

",-planning curve in the pertinent engineering sutdy This lag in adjustment may

?’~ijinvolve relatlvely little disadvantage to plants operating 1n that portlon of

S

fthe industry 8! long run planning curve in whlch unit co tu decline gradually

‘ “hj'as'volume increases.,~



-8 - |
»Mbreovér, some of fﬁe apparent lag in adjustment may reflect con-

tinuing profifable operation of moderafely large'plants. Aftef‘a period
of'sharplyrincréasing prices; lower levels of capitalization could help

tq accdunt,for the continﬁing competitiveness of moderately large planté
built befopglthe rise in_prices. ‘Facilities constructed when buildingé
"ﬁnd équipmeﬁt invoived'smaller capital investments have much lower fixed
costs than plants of similar capécity constructed.at:récent‘price‘ievels.v“
This advantage, which is?ﬁétifakén into accoun£ by économic-enginéeringv-
‘sfﬁéies,‘may conﬁribute B  .;~;45 té,the'apparenﬁ lag in adjﬁstment.
While such plants are in OPefation, their comparatively small fixed cosfs,b
- a#d'cohséQ§eﬁt abiiify to remain coﬁpetifive, is a factor to ﬁhich survivor
aéalysis is sensitive. | o .

2. Characteristics of the frequency distribution. The width_éf the

';gfoup inter#éls influences the précisipn of findings. Very wide group
f intérvals reduce preciSioﬁ_ This effect is‘intensified if there is>a wide
open—en&bgrbup at the fop of thé’distfibution, particularly ifvwithouﬁ
’jindication of the toﬁal volume of productién of plants in thatlgroup. \Wé
’found it necessary,»for‘Amgrican>qheese,and several other‘dairy industries,
to estimate the bréék&éwn.of the top group for 1963 in order to approximate
.minimum optimum size by l972,more ;eéiistically. S.R.S. improved the re_
porting of data for l97é by carrying‘thé frequency distributions to higher
levéls andAélso by reporting total‘production of- plants. in the top open-end
grodps. - : |
Analysis is mosiwpfactical in industries vcomposed of large numbers of
'planté. Veryiharrow grouprintervals in a disfributiéh of a limitedrnum—

ber of plants may lead to some confusion as to trends in minimum optimum
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e_fsize. It may be possmble to overcome thls problem by comblning groups. f:hn"

‘55 {Whatever the characterlstlcs of the frequency dlstrlbutlon, 1t is hlghly .
t”n;desirable that, except for the spec1f1cat10n of new group 1ntervals at ffj
’Jthe top of the dlstrlbutlon as plants become larger, group 1ntervals be' ,

‘ 3 Degree of spec1allzatlon of the 1ndustry.ﬁ Obv1ously, the more'ﬁ

':;°1spec1alized the plants 1n the 1ndustry, the more llkely 1t is that the

'fapparent rends 1n optlmum 51ze reflect efflclen01es 1n productlon of

Hi”relatlvely homogeneous products rather than developments whlch dlrectly:g

"f'or 1nd1rectly are: 1nfluenced by productlon of nonhomogeneous products,"

‘f?idlv gent trends among plants w1th dlfferent product mlxes, or the llke.

’“vhhThere vas, however, no ev1dence that the 1nclu51on in‘our analys1s of

zﬂf?some manufacturlng operatlons that were parts of multlproduct plants 51g— i"” '

«”5ffn1f1cantly dlstorted flndlngs. Slmllarly, Mead useé—surv1vor>analys1s,
,,pparently w1th dependable results, in analy21ng the Douglas Flr sawmllllng‘ -

';‘ndustry,‘whlch 1ncluded both grade recovery and dlmen51on mllls (p 18)

ST \
R h E_portlng 1ntervals.‘ More enllghtened conclu51ons mlght be B
TR R

,ssdrawn 1f numbers of plants by 31ze groups could be determlned at relatlvely'j

oo

vftizfrequent and unlform t1me 1ntervals rather than at longer and 1rregular in-

"itervals.\ In 1ndu trles 1n whlch optlmum plant 51ze 1s 1ncrea31ng, the ad—;;*spl;i_

e vfditlonal data'mlght prov1de 1n51ghts as. to when and for how long varlous ;

‘f‘antermedlate s1ze categorles were 1n the range of optlmum 31ze. Unllke thezgf”'"

7:,bulk of.our flndl s, 1t mlght suggest that under some condltlons the up- :’fF“ﬁ‘:‘ 5

B ward trend in'o t1mum ze 1s not a steadlly progressive phenomenon withouts;;;;,""

” 7w_ﬁreversals.' f{;,
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hSﬁl Comparatlvely normal conditlons. Mead pointed out that in the

b Douglas Flr milllng industry survigal analy31s 1n the perlod l9hl~51 would ‘,eeif

have been meanlngless becﬂuse the 1ndustry was so profltable that all but
the completely 1nept could survive and prosper (pp. 12—13) ' There'ls no :i,

‘1,1 indicatlon that such condltlons ex1sted'1'

:_any of the dalry 1ndustries N
| durlng substantlal portlons of the perlods 1ncluded 1n thls analys1s. .
- | | - Conclu51onsrfv -
In reasonably competltlve 1ndustrles in whlch there are relatlvely.
o large numbers of manufacturlng plants produclng comparatlvely homogeneous e -"”'L

3

“:ﬁ products--as were most of those;; cluded in: thls project—~surv1vor analy31s f.

;e‘v.approx1mate1y dellneates the rang fsoptlmum plant s1ze.#. In 1ndustr1es o

f 1n whlch optlmum 31ze is 1ncrea31ng substantlally over tlme the lower

llmlts to optlmum 51Ze shown by surv1vor analy31s reflect some lag 1n ad-‘
-.justment However, surv1vor analy31s, llke recent economlc—englneerlng
‘ ;}'studles in the Amerlcan cheese butter, and nonfat dry'mllk 1ndustr1es, -

‘th glves no 1nd1catlon that an upper 11m1t to optlmum size- hasbeenreached in

those 1ndustr1es.

PR
R B

The bounds of optlmum size shown by surv1vor analy51s are 1nfluenced }

Eh by all condltlons affectlng plant operatlons, external as well as 1nternal

'] As a consequence those bounds would;notrnecessarlly be expected to c01nc1de ,'.fb'N-‘

e ,exactly with that portlon of the 1ndustry 8 1ong run plannlng curve overliif.f

whlch unlt costs are lowest though a hlgh degree of operatlngfeff1c1ency

| presumably is essential to survzval. ﬁ,_~v

ijn 1ndustr1es 1n whlch a substantlal displacement of 1abor by capltal

. (
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:.’biés'in the indicateﬁ minimum optimﬁﬁ siie.--Howe§er; in tiﬁes liké'the;
‘prééentﬁlfolldwing<periods of'sharﬁly figing‘pfices; some of the abpéfent
flag in adjustment might reflect the contlnulng profztable operatlon of

5 moderately large plants vhlch have comparatively low fixed costs because

: ‘the1r facilities were constructed,when capital 1nvestment§ were lower.i

To the exteﬁt that this may be true, surviﬁor anaiysis may ﬁoré éccuraﬁely‘

reflect condltlons respons1ble for the existing industry organlzatlon 1n‘

Hterms of plants than do economlc englneerlng studles The latter however,

obv1ously should guide the plannlng of new facilities which would be con«-'

 ‘structed at the higher prlce level. |

| In our case, too long tlme perlods and other deficiencies in the data ;

5'_may also have contrlbuted to some dovnward dlstortlon in the indicated mlnl—

: mum optlmum size. Overall our analys1s suggests that in competitive in-

. dustrles surv1vor analy51s, as an 1nd1cator of optlmum size of plants, may

'be more serlously 11m1ted by lags in adjustment in dynamlc 1ndustr1es, and

in this case by def1c1enc1es in the data than by sen51t1v1ty to antisocial

’market‘conditlons..

' To'a realist, it maf alss be im@ortant'that survivor analysié cah be
 based upon relativély unsophiéticated‘information. Consequentiy, it can
:bg.used tO‘ésﬁimate éptimum size in‘situations'in which if'either is im-

| poséible, fbo"expensive, or tOO:time éonéuming to determine obtimum sizeiby o

"other techniques.



Footnotes ;‘*‘V

LR lSize should be measured as it is in this analysiS, by PhYS1°al volume °f

output.. In industries 1n whlch technolog1ca1 change 1s replac1ng labor -

dec”perhaps the OHlY alternatlve in some. s1tuat10ns may lead to confu51ng 1f ‘
‘:- not mlsleadlng results.~ e ]
(,;Q2The data for l9hh whlch were reported for sllghtly dlfferent class in-

';tervals, were. adgusted to conform to the grouplngs used in later yearsf"‘

;J7bgfwere subd1V1ded 1nto three groups to permlt more detalled,comparlson ofd’

’.changes between 1963 ;ﬁjﬁ and 1972.f The estlmated breakdown was into

ntgipproduntlon. In maklng the breakdown, estlmated total productlon in groups

d;.wlth deflned intervals was subtracted from reported total Amerlcan cheese aE

*q{:fwith equlpment, use of number of employees as an. indlcator of 51ze, thoughii,'“"

”1”;3_Lakewise, for 1963 plants w1th productlon of 2 O mllllon pounds or more, - p,f""

iiﬁv{groups of 2. 000—2 999, 3 OOO—h 999, and 5 OOO or more mllllon pounds annualf:5*“ﬂ

:;"afF Productlon in 1963 Average productlon of all Plants in groups W1th de- ff,ffn"td

| ‘"p‘flned llmlts was assumed to be at the mldp01nt of thelr respectlve group

'""rgi1ntervals. The valldlty of thls assumptlon*was tested w1th data for 1972

';fwhen aggregate output of plants 1n the top, open—end group ‘was- reported

':lFor seven dalry products (Amerlcan, Sw1ss, Itallan, and creamed cottage

:'Vﬁcheese butter, evaporated and condensed mllk [case goods], and ice cremm)*pfaf

"“ff.total productlon in- 1972 was. overestlmated 2 6 percent by use of that pro-f;i~rbv7:'“

'ﬁ‘ifcedure.v Although thlS suggests that volume a551gned to the top, open—end

tt, group 1n 1963 by the 1ndlcated procedure was sllghtly underestlmated the
bb,ferror is too small to blas conclu51ons 1f mlnor dlfferences in those es—7l-'

:"ff>timates are not consldered signlflcant.‘%f;'fV‘}f"dﬂf

vngilThe estlmated 1963 volume of plants with productlon of 2 0 million

ilpounds or more was distributed among the three indicated groups by making :
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| Hsucce351ve estimates by trial and error.' Three constraints (total num_._'"*"

“fi;hpfber of plants total volume of production, and estimated shape of that -

"of acceptable e'tlmates. The estlmate whlch subjectlvely appeared best |
'to descrlbe the dlstrlbutlon was used hut the dlstrlbutions descrlbed
5‘-by all estlmates whlch appeared to be acceptable were taken 1nto account

“in draw1ngconc1u51onsthat depended upon the estlmated breakdown.

'tportlon of the frequency di’fribution curve) closely limited the number - L

3Data for lth weremavallable only for>Amer1can cheese and creamery butter.:-hb_y

hThe objectlon7that‘sunv1vor analy31s, as a measure of optlmum size- of
flrm, may reflect the consequences of soclally unwanted condltlons, 1s>
:udi‘most appllcable to noncompetltlve s1tuatlons (Welss, P 2h6) That
| ;&Fobjectlon, as has been noted by Welss, p. 2h7, and Mead p. 12, carrles
‘attmuch less welght when applled to plants than to flrms, and in 1ndustr1es

las competltlve as are most of the dalry manufacturing 1pdustr1es. )




e Ll __§~ b . o R T L I
'.*jTable l., Pioportion of Total Production of American Cheese by Plant

"fvo;ff~i Size Groups Unlted States, l9hh 1957, 1963, and 1972 SR

Annua;scheese", S N (R T
Cooproduction e /
perplant gk 195 %63 197

1000 pounds_ SR ’ ef;' L pereent
'7’fLess e 250 ,‘..videouﬁij:ggyffﬁtv~f 5. 7’f ;e- '*t1.3t'7f f_ 5;1,,,,h -
:»v:?SQ;_FL h99v‘ »vf‘-iv;127.7§/'v" .10‘5¥fa,‘ 1,;:.5.3_t1u.f :,r1vt1;2
Come- w9 e me e 33

”,ff;ul;ooo»,'l,h99?; S a6 161 152 62

2 999"

| 3 s
u 999

:t'35,; :t];c o t12 5_/u

20,5/

©113.9 .

':-5 000 or more

“_J AL plants 1000 10000 100.0 -  200.0

Estlmated from frequency dlstrlbutlon 1n even lOO OOO-pound 1ntervals begf:fi'7f77
b/Estlmated by procedure descrlbed 1n footnote 1 of text
)‘ ‘—/Percentages based on estlmates of volume adjusted proportlonately to

brlng total to 100, aﬂf' ‘715" fﬂ 'f.’f ._Tva._:fo_;.f.._}~f>f;;_;;;L’,?iin"
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“.dTabledzé Mlnimum Optlmum Slzes of Dairy Plants as Determlned by Surv1vor C
’ “Analysis, Unlted States, 1957, 1963, 1972 ’ .

o e R Mlnlmum optimum_ plant size K
_Industry I 1963 . 1972
' R Million pounds or gallons per year?

Amerioénvoheese d._, ‘.;fd: ,0;75 Lo dg_i.5';r RV 3.0
:SWié%.cheese'. . »'d )b{f ;'f;ir..d”idr SIO'Svoi_'ldb | ';>3 01/

‘A.;itaiian_cheese” | fv;d‘iﬁx};;;;fr d: f;>“‘ 1.0 . v::_‘_. 3. o
::.Croamed‘coffage'oheeso ‘ ,  -;Qr: d:“‘d 3 i 2.0 V‘:v:.f ;,: 'h.o

Creamery butter o0 20 50

o Nonfat dry mllkf/ = | 3£~§-;"°1 rib 10 0 ?5" 'd> 10. O-/

Evaporated condensed : SRR . T B
© whole milk (case goods) — ===m 55 Og/ » }i‘:f hS.OQ/;

‘Tce cream AR “:i-;-; gtj_fk'T ‘1,1.0; 2.0

! EJ_VAll products except ice cream 1n mllllon pounds,

3 J{ :Between 1963 and 1972 the proportlon of 1ndustry output in one or two -

- ~groups of smaller plants increased very slightly but not 31gn1f1cantly;‘
: changes for other groups 1nd1cated that optlmum plant size was as
S shown, . . . ERE

R »xff_Spray_and roller, for human food.

o , o o ‘ L - » ,

xiy'fTwo or more size categories below estimated minimum opbtimum size increased -
their shares of industry output slightly during the time intervals ending
in both years, but the aggregate proportions of total output of these
“and other smaller plants decllned con31derably. o S
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