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.Production ~onomics .t'=i.per Noo 6002 
Purdue University 
April 6, 1960 

* ~terprise Size ltel~tionships in Agriculture 

Ludwig M., Eisgruber 

~~ objectives for thin seminAr Are not to m~e ~~finite st~tements 

~bout size relAtionships either from A theoraticAJ., methodologicAl or 

from ~ rnora prActicPl viewpoint~ l~ther my objective is to outline the 

extent of the problemo And l hope to be Able to demonstrnte to you thAt 

even to outlind the problem is 11n undert~king of consiuer:tble mssgnitude .. 

Introduction 

Since about 1930 estimates of statistic0 1 cost functions h•ve become 

r.ttthor numerouso 5tqtisticol cost functions ware estim"lt~d i n this country 

Ills well AS in ~uro~e. Such cost functions were derivdd for sundry 

industri~s such "'S rAilroBds, cement indust ~s, le:tt.her belt shops, 

st~•'fl industrids, waterways i>nd hosiery rrillso In 1lgr1culturAl economics 

Ho Jo l:sressler• s study on the 11 ..:.!ficienc7 1n Milk l'..i\rketing 1n Connecticut" 

is considered to be a fUndamentql studyo This stu:ly ~.; ·u1 Rt the bt:ginning 

of An e~ during which numerous mortt or less successful rneAsurernents of 

st~tistic~l cost functions - on t he fnrm And in qgricultw-tl process:.ng 

industries - wert:1 m,..de. It needs to be pointed out th~t ~u of these 

studids were only concerned with economies of size in the production Pnd 

non~, to ~ kno~'lledge, studied possible m.~rkating economi~B Rt the SF.me 

time. However, t here is soine evidencd thnt ~rketing econorr.ics 12111y be of 

greAter import~nce th~ production econoties of sizeu Nevertheless, this 

problem of ~roduction econor:des of size ~s uy 1954 considered of such 

~ This p~per w~s originRlly presented Pt A ser:rl.n~r of the·~gricultu.rPl 
~conolllics JJap~rtment in l ~bru:•ry, 19600 
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inportRnce that a major portion of a conference in Chicqgo w::i.s the o~jtr 

to discussin5 it Out of this confe nee grew I\ book which is edited by 

Ht! ey. ohnscn ~nrl l::J.rdin and is ~ntitl~ "Resource t'roductivity, iieturns 

Since thun scale studias h,.ve b~en removed frorr. the spotlight of 1.he 

Agricultuc11l economics stage.. Insteo~d, the spotlip,ht is on the probl~111 

of Jigricu." t.urAl Adjust.rent. Two books discussing the proble.ns of 

i:igricultun:!l ~Jjustment h~we rrown out of confer~nces simill:lr to the 

C'il ma1 t. ut 11 <" sbove And altl.ough these books priln~rily lliscuse 11pr1cl\ltural 

dJUf!C.ILent it is not. difficult to trAce P.11 throughout the book explictt 

or Lmpllcit ~ssu.mptions About the shqpe of the lonr,-run ,. erQRO cost 

r.urve.. Thue it ie ::>i=ife to BB~ th,.t interest in long-run "'verAgo cost 

curves h::1s not diminisned but hns only tP.ken difft:>rent form. But what 

18 most interesting,. ~fter 8 var;il decR.des of study of long•run AVer.«1go 

cost curves it is still difficult if not at ill impossible to rePch 

Rgraenant fts to the shR.pe of long-run DVer~ee cost curves for v~rio1s 

onterpri~es or inuustrios. Assw:ptione About And cone otions of the 

lon run 11verRF;e cost curves =md thuir shApe .nnd char::icterist.ics diffel" 

Pnd th oues'lion now becomes ' 1ich nc of thl:! ,,ssum:>tions or the 

concepts Jil"e th <'orrect onea The ~c • Ut) st.ions nettd to be ;rnked becRu e 

:uiswers to them ~re of i.rnport:\nce in n.:udnP, prHdict.i.ons of vit.,l t:conomic 

jnturent It n:i:iy tnar~fore bi;? quite discouroging to look RL the lit mtu.re 

on et tint. csil cost. functions =>nd tmm to come up w1 th "' conclusion lil<e 

the oni;; of Hru1s ..>tRehl~ in a .review of the st.ntistic l cost functions 

ubljsrod r th N1er1ci:tn Economic n~view J~nehl~~s conclu~ion is e 
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11 'l'he lituL:<iture on stAtistic.1tl cost functions <>O f-.r produced h~s 
c~rt~inly, ~s ... 11 ~~~sur~nents ~re bound to do, enh-.nced underst..,nd­
ing "nd :i.w;\reness of the cor.ipldXity of the subjdct. cut l c:-nnot 
hdlp thinking th:>t it .,.lso repNscmt. .; "" C"'S~ .~hich be'lrs out just 
tn!lt, "'nd not much elss. 11 

'l'hdory 

This disagreement about the ehApe of the L~C curve m,qy, At first 

glAnce, seem surprising, since the theory of cost of oroduction is thAt 

portion of our economic theory structurd ~hich ~ppeArs to be le~~t contro-

versitlo '!'his rel~tively 't1ell P.g~ d upon relevAnt tneory of production 

ct1n be swn.11.1trized brieny AS follows: 

\l) A long run AVeroge cost curve m-.y be defindd AS the curve 

denoting the len :1t possible cost per unit of producing V!trious outputs 

when tne firm h!\s time to build Pn tlesired sc.1>le of ol~nts, th ... t is to 

SAY when all the resources :>rd v~riBbleo This me.qns th0 t unit cost is 

q function of output. ~tnting it this w~y it imlnediAtely becomes clear 

tlvtt long-run .1>ver.1>ga cost curves involve only two V:>ri-.blas, And two 

VPri0 blas only, n~mely, unit cost And outputo As ~qr ~s the other 
• 

VAriAbles ~ concernud tne fAmous And At the s~~~ time ~ePd ceteris 

p0 ribue condition 1;·ust hold. 'lhis conaition becoa.es highly im9ortAnt 

for RllY smpir1c:il t1nA1.y.11 s and in the interpret"'tion of empiric.al result so 

There will be cID!nce to dX'lmine this st~te;; dnt l~ter ono 

{2) The long-run nver,.,ge cost curve is gener:illy considered to be 

U-sh.pedo 

(3) This shitp~ is deter1.ined by proportion..,lity ~s ..,,ell as scde 

e!f ects. 

l4) In most textbooks Jn.1>nAgment limit~tions or m.,n~e.rnent problems 

~re cited -.::; the most imoortf'nt, sometim~s even ~s the only fActor, which 
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ould cAuse the long run Aver~ge cost curve tc tum uo ~fter P c rt11in 

level of output is re~c.ed, ~ e ~n-~em~nt is th~ rePs~n for dis~cononies 

or scRle. This hDS for ~ long ti.me been, and still is, p controv~rsiAl 

issua in the theory of production. 

{5) The point of production, that is thti level of output Rt whicn 

it should ba produced is deteru.:1m:d by the inter·,ction of' the mrirgin:il 

cost Rnd the m~rginPl revenut3 curve.. 'fhua, if T.11\rgin,,l revenue i:J eouPl 

to price the equilibrium position for P firm \·ith ::i U-sh!iped 10?1£-run 

11verPge cost cui.-ve would be Pt the lowest point of tne LtC curve. Th 

long-run equilibrium t>Osition for A pli:tnt l-.ith !In invc:rse J-sMped LAf. 

curve iould be indeterr:dnPt.e, but very lqrge, .nnd the eouilibrium position 

for "' firrn with P J-snPped long-run PVerRgc cost curve would be "out-of· 

business"., 

:!£iricAl Me~surement Problems 

\.hqt does t1u s theoreticnl structure lerid us to conclude s fPr PS 

f~rm product.ion is concerned, if all the cost curvc:s derived so fAr hove 

the shP.pe of ~n inv~rsed J? - Pnd the usu~l rusult of ~stirr:>te of st11tistical 

cost functions <>re Lh.C curves of the ehRpe of $\fi inversed Jt ~ 'l'he conclusion 

would be that i'An:.s or t:nterprisef:i should be ~xt;reuely large. Yet in 

rePlity we observe first, fPl'l!I Rnd f!irM ~n'lerprises erow l:u-gor, but onl,;y 

very slowly, ttnd Jruch slowdr tnPn thtt pronounced ~conomies of size should 

rwike us exp~ct; second, sruall tJnterprises not only survive but keep 

est;iblishing themselveso 

This Apparent d:.sR r~e~nt of t eory, eI:lpir.;.col r.e!!l~-Urenents ;.nd 

or11ctic=>l observ:ttions immediately r;iis s son.e qu~sti ns-: First, is 

our thdo.ry, whicn is used P ~ b~sis of ev:>lUPtion, wron~i 5econd, Are our 
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empirctl root.hods weak? Third, 1 s our P.ppro.,ch to thd problem too na row? 

I should like to lin.1.t uy discussion to the l=st 2 ~oints, prim.Qrily 
.. 

bccouse I C"nnot fi i ~riythirl{ b"' :icoR ly wrong with our tneory, i.hil~ l 

find f~irly serious shortcomin~s :in our methods Rnd in ~ti.I' ap~roPchee 

1et r.ie then discuss somu of t.htJ Wt!Akness~s of our wnpirt~1u ~);t~" .·s 

used in studyinl!. siz~ r1.:l~tior ~ldpu The first aoint I hAv~ t.o n.~ke :1 s 

lht! f"'ct th.it dRrly ... iz rdl"'t l.Ons1.ip studies us1:d sm!lll ente1·ori ses, found 

t .!'It unit co.;ts d~cre.,sed rPpi Uy sis the size of ent.erorise:: .:..!t•rdissed Rnd 

then concluded tint ·h~sd s=vin s continued to occur At the arce rRte =-s 

size of enterorisos incre~sed beyond the sizt:s for w lien meR:>ur~rnt:nts were 

obtoined 

·~ second point is tnRt our ~moiricRl orocedures used to study size 

relQtionships h:ive serious liLll tntions even if observ 0 t:i ons Are tAken over 

A widtJ ra~·e of outputo A. rc:view of the m..ithods used in est fr "tinr long 

run cost curv~s would show thRt essentinay 3 broPd CAtegori~s of PnAl,ysis 

hove been usad: {l) tqbul::ir RU:i]~ sis, {2) rt:gression Ani:i.lysis ~nd (3) bud 

get1n8 of 11 :r~st effici~nt" org 1ni?ations of production in conbin#)tion h'ith 

r .. gression i::nAlysis Long-run cost curves estin;:ited by any of these method 

~ 11~verl\ge" long run averPg cost curves r~t .. er tnAn A true long-run 

11 v~rRge cost curve, which 1 s defined As the curve denoting tho le .. st 

ible unit cost of ot•oducint VRrious outp~ 

ua:ing tha 1.etnod of buu~eting 1 ost ufficient orgPniz~tions of productior 

n omb r #) ·on ~ith r~~ress1on n lysis would Jield q close ~poroximnti n 

to th true lon · i·1.m '!VerAge to ,t curv But even :if tnis rr.ethod is used 

the re ulting ong run "-'Verq ·e cost curv is Pn iwer.,,ge cost curve, aincti 

t 10 roduct on !unctions in whi h the bufip,e•inp coefficients ~re bnsed 1>re 

usu Uy u ... ver., 1e' r lritionsl ps As P re, ult then bid~ tea .no st fficient 

operi:it · ons 11re :i:it besl operAtions which c.:i1tbine "nverage" oroduction 
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functions in -"\. n..-ost efficient m:mn~n·. 1''urth~!r.ors budgetinF of the most 

efficitmt org::inization le~ves P lot of room for subjactive judgement, so 

th.,t t.herd is d:>nger th::it the "'O;\lyzer subconsciously intro:iuce'3 into 

his ~n~ysis ::i rel.,tionship which he thinks exists. 

But since the prim.,,ry inter~st is in the shApe of the long-run "Ver.i.ge 

cost curws rRther thA.n the absolute unit cost At V"rious levels of O\.ltput, 

11 :iverRge11 long-run ~verage cost curves dstimP.ted from cross st:ctionPl dttta 

could be si:itisf::ictory, if certRin 1tusum,:>tions ::ira V!>lid. 'l'hese Assumptions 

Are homogeneity of ·mri:mce of unit coats At Pll levels of output, the 

eAme ~•grQe .,nd direction of skewn~ss of the distribution of un1~ c~ats ~t 

All levels o! output, Dnd tne s~zne degree of devi~tion o! the poir.ts o! 

oper1ttion from the rtinir.tum ;>oint s on the short-Mm cost curve ::it nil 

levels of output " 'l'he lAtter PBswr.ption implie'.4 thAt l'lrge oper'!tors 

who RrtJ likely to h~ve .q lower short-run cost curves th::in very sm~ll 

operPtors, would not operi:ite further to the ri5ht of the miniir.um point 

ot their plAnt cost curve tru:tn ~ll oper!ltors o Givan the Mme product 

prices for ~11 oper~tors, a technic•ll.y most efficient operRtors would 

thus be f .. rther 11t;·ay from the economic optimum production, n~rnely where 

JnPrginql cost equ~ls mPrgin~l revenueo 

The above ~ssurn~tions h~ve usUAlly been recognized explicitly or 

impliOitly but hRve not been t~sted bec~use of one or more of the following 

reasons: (1) failur~ to recognize their import~nce, (2) l~ck of informRtion 

with whic~ to objectively evRlUPte this situ~tion, {J) belief thPt ~seump­

tions qrd reRsonAble, (4) lAck of objective methods of cost curve uGtim::iticn 

tl.stt ;-voided these 1:1ssumptions. Yet, if these ::issumpthms ~re violqte1, 

the sh~pe of the ~stim~ted long-run ~verPge cost curve m,qy be seriou~ly 

biPeed. ~uppoee, for ~xAmple, thqt the vnri~tion in unit cost estim0t~d 
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frOJr. a cross section of firms is considt:r:ibld grd.,tc:w ~t lo~. levels of 

output tn:i.n nigh l.t:!vels, "Ind furthc r. or .. tnv d.;:gt·~J of u.~>.1.,rns skewno:::ss 

of tnt? distrioution of Wli t co~ts is nit:;hdr .<it. low th-.n i.t ilig. levdls of 

output, tni1m P rt?gression estin..,te of 11 long-run cost curve 1 '"Y show 

decrt:.,:.;inp, unit cost ~s output is incre"' ,ed \·:hilu thu trutt long-run 

~ver'lge 1.:ost curve m;iy "ctu~lly incrd":;~ \o:it.h incrc<>s1: in nize. In order 

uesir~ble ln future long-run cost studi~s to ch~ck th~ v~lidity of the 

above ossum;>tions or to use othdr rrethods of i;stir tj np; '.Jr.it cast .:u"Y~., . 

utrl A:ehrb..:rg :ind n.yself used ti diffeNnt r:.et..10J of st.,t.istic.,lly 

eetii: • .citing tne tri..e lon_J-run ::iver"'gt:1 cost curve:: whdn stuJ~ring rt:l,,tionships 

betw ... c::n unit cost ::1ml size in th1;1 li>yinr, flock cnt c::t' 'rise. \.e uecided 

to U:'5e .q Oi:lW rJethod instd~d of testinf; the <>ssurr. :tions rr.entior.ed 11bove 

becrusd our dot;i did not ~er1 it us to test these "ssum >tions. (And I 

Jtignt Add th:\t this ini:ibility of testing the .ossULiotions is the usu,,l 

rothur thnn tne unusunl situi>tion in cost studi~so) The llldtnod we used 

is es~nti.,.:.ly one ~.hdre \1.;i looked At every individu"l cost output 

obssrv::ition Rs ::i cost vector And tmm proct1c:!ded to ~lect the le"et cost 

Vf:lctor for ~ given h1vdl of output. ~.e tnen fitted q rdgression function 

to thesu l.:l'4st-cost vectors. ('l'he re11soning behind tnis mat11od is very 

much the SAffic:! ::is the:: re,.,s nine bu .. ind Jo::in .Robinsc·n' s bsst technology 

vector .. ) 

l should likcl to ooint out t h~t th~ n:ethod we: used is onl;· one -
11ltem:'ltive :r.et.hod for s ntist.:c"lly estjr..=:itjnp, lom;-·run •weri>gc:! cost 

curves :-nJ r;.::iy not be the b~st one. lFor d>..~1J!'1le, if ont3 h"d :> very 

loi·g~ nun.bar of observ:> ... ions ov~r " llide r!'.lnbc: of output, it ,ould 

be n1uch less work !lnd ooss1 bly t:V'3n 1:101·~ objecti Vu to Bimnly h"nd-pick 
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the lowest cost observ~tion ~t v~rious_ldVdls of out?ut ind then fit a 

rdgression equrttion to the lowest cost obst:rv"tiono) 

Now to thd qu~stion wnctmir 01..r ~;>pro<>ch to thd problcr.: of .:}.ize 

rcl~tionships is too nRrrow or in othgr WOI'l~s whdther it is sufficidnt 

to simply describe chRllge 1n unit cost to ~ chPnge in the ~u~ntity of the 

product !)roduced nnd then go bAck to our theory structurl3 to use it '"s 

A guide in our thinking ::md to Arrive ~t conclusions qs to wh~t is or 

wW.t should b~ or whRt will bea This theory which we use {we don't hAve 

t<' use, but we do use itJ µostulPtes R ceteris y::iribus con11it::on, if 

the fAJniliDr unit cost output r1:tltotionship is to holdo But do we me sure 

unit-cost-size rell'ltionsnips only in our empiricnl stu~i:;f; 1r do we me~sure 

ch~nges in other fDctors ns well? Suppose thnt size is ~ssooiPted with 

P.f;e of operi:itor, mi:in!lgeri11l Ability of oper:.itor, technir:ues of production 

(level of technology), ~ge Rnd type of equipment, ~unlity of lt1uor, fArm 

org:mizAtion., etc o, then the resulting tJstin<ites of the coefficients 

will be biRsed. lf so, statistic~lly \jsti.r :oted size rel ... tionships need 

to be interpreted differently th:m it hPS bc:en done r;ith.:rto, if they C:lil 

be re~sonPbly interpreted Pt ~110 

J!il!!piriCAl rindings 

Some of the questions rAised Above were ex~mined on entpiric ... l findings 

for the lPying flock -.nd the swine enterprise. These empiricPl findings 

indict1ta th~t. there is ncied to reexAmine size relAtionships 1n t.he Rbovtt light o 

{l) A t~st for homogeneity of v~riAnce in th~ swine enterprise study 

showed thAt r.e were ::ictu::illy cle::iling l:ith o ncn-homogeneous v:iri:ince. This, 

AS l-ms pointed out, will result in :i bi::isad estirn ... te of the long-run 

aver:ige cost curve if either 1 he t.ethod of t::ibul::iting sinple over:.iges 
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or the lliethod of fitting a regression ~quAtion is usedo Sine th~ v:.rit1nce 

of costs per hundri:dweight of pork produced l-tPS lnrger i:>t 101 r lt=vels 

of output t:i:in ::it high~r levels of output, the bi::is of the estir.;ites 

is in the dir~ction of -conondos of size. 'lho: norr.r'lity of distribution, 

tm1t is goodness of fit •ma not tested in t:ither the swine ent.erprist: 

or the lRying flock dntl:!rpdse bucsouse of lirr.it::itions :in tne CIC"ttfl. il.011ever, 

once non-homopmiety of VPl'iPnce is foun~ to exist, ~ bit1s is Ali-e.r>d~ 

introduced, ~nd only by chPnce would n bi~s introduced throurh non­

norm:ility of distribution uork in th~ opposite dirc:ction 11nd ipe out the 

bi~o introduc~d by non-honogen~ity of VPriRnceo This is rePlly more thP.n 

we cRn hop~ for Thusi lone-run ~ver:ige cost curve d~riv~d by conventlonRl 

1r.ethofa ne~.J to be t:veluRtod Pnd interprt:ted 1•ery C"utiouslyo 

(2) ~~hen usinc the ao-c~ll ... d vector regression rr.ethocl for ostim~i.ing 

e stAtistic::tl lonJ-run PverPgt:: cost curve for th~ l!'lying flock t::nterpr:i.se, 

vary little evidence for r~turns to size were found beyond D rel~tivt:l~Y 

Sit:>lJ. level of out~uto hhen totAl unit cost w~s broken down into its 

con.p ::ent, n:ui.ely feed cost, ~bor cost, c .. uit~l cost, :ind mi scell;ineous 

expenses it ~.!'Is found ths:it on_y l::ibor :.nd C"nit.,l costs dccresosdd up to 

A cert.,in point Pnd then leve).ed off o hftt:lr thPt point they continue 

to ctc:cre'ls~ but A.t :t vory sr.Pll r::itc. Fe..,d cost. "'nd rr.iscellPneous 

expenses r;ece the s::ime !or Rll size flockso 

{3) J.t, w;1s also found thPt f:ictors such as R?,e of operPtor, Af:O cf 

equipm~nt Usdd ~re corr~l~tod with size of enter ,rise ~nd f:>rn sizeo 

•nPt ~rt:i the f~m Jr.:>n"'gl.!L~nt Pnd policy implic~tions Of the so fj ndin ·n? 

~ince R(:e cf op~r:-i or ~nd ~~ e of eruion;ent :ora positively correl ~ t sd 

ith r-ize of enterpristi t.u«rc is P defini1 ~ bi:is to··"l.rde ecorio ues of 

size jn the rl!gression oqui:ii icn unless these f~ctors ;.re inclu led fl6 
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independent v~ri~bles. Usually this is not done, ~nd it h~s not been 

done in l<Jodel l of our study of the l~ying flock enterpri3e. 'lheretore, 

A recommend~tion to the effect thAt P f!!lrrrer should move to n l,.rger enterprisa 

bocmt'!e he would then ~chi.eve considerably lower unit cost, would not be 

correct. Or to mr>ke this st1>tei..t:nt 3omewhiit more precise, it l·Jould only 

be correct RS reg!!lrds direction of ch~nge, but not the 1M.gnitude of chr>nge 

11s indicPted by these regression eqa"tj ons ~nd t~bul"'r r>ns>lysie. ;;ey 

is this so? Our study shows th,.t oper111t.ors with n sntPll laying flock 

Pre consider~bly older .,.nd h!!lve consider11bl.y older equipment th--n h"'ve 

oper,.tors and Ohners of rel~tively l~rg~ lPying flocks. Therefore a 

~ovement from ~ low level of output to ~ high levcll of output would not 

only involve :1 chtinge in tile size of the t:interprise but !!llSO me::ins 11 

cht1nge in the outtlity i:ind t;;·pe of f1!ctors of production. This ch:>nce 

is not ond which is by its very ch~r,.ctdr ~ ch~nge whicn is ~ssociPted 

with t::C• nomies of size, but is is i:l ch:1nge which is due to the dym1mic 

ch~r~ctdristics of pny business enterprise 1>nd which cree~3 into our 

l\ntilysis !IS =t distrubing f-"'Ctor. ( ~.e hov~ thus moved to ~ different 

level of technology .nnd thereby violoted the ceteris otoribus condition 

inst~ad of only moving to a different technique without viol~ting the 

ceteris p~ribus condition. A levdl of technology is h~re defined i:lS the 

stAte of ~rts 1n A given time period. Given such ~ l~vel of technology it 

is possible tor firms of v~rious size to employ differ--nt technioues of 

productiono These techniques 1IlPY re3ult 1n VPryin~ technic~l efficiency, 

i:ind sm~ll firms m~y not be in ., ~.:.id..tion to employ the s~ ::J3 techninues 

PS l:>rg15 firmso) 
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(4) Another point of intt!r1.1et c::in be discussed by ~oing behind the 

figw·es. The f~ct th~t fet:d c st nnd d scellAneous uxpenses Are the B:lme 

per unit of output at all levels of output 1te1'ms th'l.t if ::i farmer h~s no 

or little opportWlity cost for l:ibor or little or no op9ort~ -.:ost for 

cApit11l used in the l~ying flock ent~rprise his reAl cost for producjng 

a unit of output mi:iy be snmller thAn the re.ql cost incurred by a l~rr.e 

oper·11tor, :ilthough our statistic:il cost functions show returns to eiza. 

The question is: Are there situAtjons w~ete there is little or no 

opportunity cost 1'01· both labor lmd capitAl or dith~r one of these fE1ct.ors 

As fAr as th- lRying flock enterprjse is concerned the answer must 

cert111inly be yeso It ruts ju6t bee1, 111anticned tht\t. thtJ l':.g.? uf oper,qtcre 

ca is well ~a !lte;e o! equipment l't low levels of output ~re si(9'lificantly 

higher tb;ui the 11ge of O?era.tor 11nd equipment in thd cq.se of li>rge ltiy­

ing i~.ockeo It would be vary difficult to U?!5U9 thAt the :;pportunity 

cost for J.l\bor C?f 1\n ope:r~tor· About 56 ye'1.rs old is the srune P.s thA.t for 

An o_;erator of 36 yeRt'S of age. It would be equqlly difficult to Arf;ue 

that the "88 of 22-yMr old housing Rnd equipment.. tl-9.8 about the ssime 

opportunity cost as housing And equipment only A.bout 8-years old. The 

conclusion then must be, and I point out thi:it this is a short-run con­

cJusion, thAt ~11 o>eratora rr~y hPve a lower co3t of production, with 

respect to their own oieration as well ee with ~spect to society, th~n 

large operAtors, no rr~tter whAt stA.tistic~lly esti~Ated cost functione 

showo 

'l'hese datA Md relR.tionahips Rlso gr.tint soffie. insight into the wny 

And spe~d with ~,hich lRying flock aiZ$B pre likely to chsmge. As th . 

operator ~rows older, his opportunity cos~ for l~bor :U.so decreRses. 
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..;imil;i.r re'!.sons nold true for· C"pital. i: •. msequ:mtly, tilare j s no eccincc.ic 

reQson why it snould be impossjble for A sm~ll oper=>tor to conipete with 

l~rge oper=-tors inspite of the f::>ct t.11:1t econon.ios of size exist. As ft 

rr.A.tter of f,ct thertt is no reRson froi:. en econorric viewpoint why sn:Pll 

opdrt:1tors snould not be Rble to keep estAblishine themselves. The rPte 

~t which thes~ sm~ll operAtors keep estAblishing themselves will de~end 

upon the r~te Rt which fPrn:.:~rs retire to R lighter f11rm work :ind the rPtlit 

of technology relev::>nt to the production of er,e:s. 

(5) Likewise, in the 2-litter s~ine enterprise unit costs decreAse 

very quickly At A relAtively low level of out~ut (nRmely At ~n enterprise 

size of ~bout 25 to JO sows) And then the lon--run AVarRge cost curve 

tends to inc ·e::>se slowly. 'hhen t.otAl unit costs ,qre broken down into 

their components it is seen thPt miscellAneous expenses ~re the SP~e for 

all levels of output,, th"t lP.bor ~swell RS cApitRl cost tend to decreAse 

quite ouickl:• up to .!tll enterprise level of Pbout 25 sows ~nd then continue 

to decre::> se b11t ::>t. P very slow Plrr.ost iil~lElrceptible rAte. An expznin:>tion 

of unit cost of fe~d in its rel~tion to output rev~Als th~t fecld cost 

first decre~ses very rRoidly (sirril~r to CPpitPl qnd l,,bor cost) And then 

begin to incre,,se slightly aff.!".r ll'n enterprise size of ~bout JO sows is 

reAchedo This incrd:\~e in unit cost of feed is lPrger tMn the corabincd 

decreRse in unit cost of cPpitAl ~nd lRbor so th,,t the net effect on 

tot#\1 cost is Rn incroqse in totPl unit cost After Sln enterprise siz 

of About 28 eows is roachedo This increRse in the unit cost of feed "B 

size of enterprise increRses is R highly import. ~nt question, since feed 

cost C~ll),>:•tse roughly 7~ of the cost of production. Unfortun~tely PS 

of yet we are in no position to give expl,,n~t)ons ~s to why this rel,,tion~ 

ship is RS we found it ., All we cRn .odvAnce :-re some hypotheses. \.hon we 
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began to Rn~lyze the d~tR ~nd for the first ti.me found this positive 

relotionship between unit cost of fe..:d .ond size of swine enterprise -we 

were hi.,·hly concerned ot this type of rels:itionship ~d were looking for 

errors in our 111ni:tlysis Pnd our procedures. But when numerous checks on 

d.itto end procedUi'G r~ve.oled no such ert·ors, we .occepted this relotionship 

~s one 1tctu,.lly existing. 'lhe outlook \Jhich w~s recently pr~porad by the 

united ;.,t:ttas UepJ1i°tmdnt of J,criculture supports our findinrs insovir as 

it snows thot the Affiount of cr.oin conswr.ed per lCX> lb. of pork produced 

incrdqsed over the l~st 10-15 ye~rs . Since we qlso !mow thqt the size 

of the swine enter~rise incr~1tsed on the over~Re the findin, s derived 

from different sources AS well ~s by different procedures ~cree quite well 

(6) f>. wide VAri.c1tion of costs Rt 11111 levels of output was observed 

when studying the swine ent.~rprise os well AS the laying flock enter?rise. 

ln both c~ses some rel~tiv~l.y sm.oll producers ~re qble to produce .o unit 

of output ~t About the s ... me cost At which quite lArge producers were 

producing themo This stron! ly surgests tn~t size oar se does not cAuse ---
unit coat to decreAse. Inete:td, here is An indic..,tion t.1~t we ouFht 

to plece more en;>h.,eis on efficiency .cmd nJA!1""' 1~er~nt on tech1U.que of 

production :md levels of tectmology. This is further emphAeized by results 

obt~ined fro~ the study of the swine enterprise when ~ simultAneous 

equqtion ~ppronch is used, Thtise l'tjSUlts show t~t if lAbor is incre~sed 

the amount of c0pit~l used increoses likewise. (These results ~rd not 

due to th~ !l'lct th""'t the n:odel 'WPS built this Miy. The model \'J:>S built 

in such • n:.11nner tb-it the op losi t.tt rel ~t ion snip could hn ,e ueen i qktm cPre 

ot just AS e..,sily, sio~ly ~ P chanpe in si[n of one of the coefficients 

The estir::et.ed coefficient is positive however, inst.eAd of nee;Ptive, ,qnd 

this is so bec;.use the obser•rAtions AS coll~cted in the field portray this 

rell'ltionsidp .. ) t'G' conclusion from this .L't:l"lt ions.1ip is th:it in the 



u 
p~icul::\r enterprise st udy t he ;ibili ty t o lll" ke correct ie1!isions with 

respect to rdsource combinAtion is either of less imoortqn ce thRn the 

~Lility to supervise or is P.vidlPble in sufficient 1.InountsG 

(7) A correct interpret~tion of stl'ltistic~l long-run cost curven 

must Also trute into Account their stAtic nAture .. Cost curves ~re genar~lly 

derived for R given system of mi:m11gement, j'or t1. givcm type of oquipmcmt 

nnd for q given level of .rr.:>niigement . ltesults from both our poult.ry "nd 

swine entdrprise study suggest that these factors ~re of significAnt 

iJ:Jport~nce in determining un:tt cost of production . 1'hus, innov~tions 

in F:l"'n~gement And technology rr.;iy decN~u;e unit cost ~~eithe1• end ot a 

long- run cost curve and cons~cucntly renddr ~ stqtistic~l estim~te of 

sa long- run .swer:igd cost curve "obsolete . 11 

l suspect th~t the SUD totAl of rcy cornn.ents on siz~ rehtionship~ 

is suited to induce you to Agrt:1e with St~ hle whom I cited Pt the out.set 

of the sem.inAr 8nd who sAid th1it empiric1:1l me~surements of st~tistic~l 

cost fmtctions help to see the complexity of the orobltmt but very likely 

not much l!lf:)re . Although I t~sical.ly ::tgree with t his st~temont l do not 

believe th~t the complexity of the problem is so overwhelming thqt we 

hAve to sh:' awA,Y from it. Ther~fore l should like to ooint out whAt 

might ba some fruitful ~ppro~ches to future res~~rch in this ~rear 

(l) It we WMt to underst;md tho real ;\Od importimt ral1:1tionships invol ved 

wo ought to include other fActors th~n unit costs ~nd size when w~ study 

size r~lRtionships . (2) he need to me~sure m~n~gement in a mqnner so 

thAt it c~n become llil 1:1nql.ytic0 l toolo {3) ~e need to improve our 

meRsurements so th:4t they 'IIJllY indic~te awslity of f.l\ctors, opportunity 

cost of f~ctors :1nd interdependence of r.nll.tiple enterprises. (4) \·.o 

n•d to de't'Ote attction to tb• t1xed 11aset problem. (S) \:e need to 
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study size rdl~tionships not only in R. stitt.ic fr~ework, but these studies 

might be rr.uch zrore frtt;_, ful :tnd ;ibove ::ill useful if they wo\fil be studied 

in " dyn<>t.ic, risk, "nd .mcert0 int~· fr1ur.dworko 

l N~lize th'lt the ch.ssific.,tion of ;ippro,clles is not of such 

a n.qturt;j ta::i.t one of _!-he :ip!)ro.,cues co1.l:.i b.: u::;dd .:ithout t"king into 

considerlltio11 the othdr a;.ipro::ichds. I "lso re~liz1:3 th,t the ~re,cis 

n.entiont!d here are bottlenecks in ;:ill productj on studies. i\nd l fur-th~rr­

more ::im RWAre of the filct that in successfull.y \.-orzd.ng in some of these 

areqs ;.e m.qy h.civd to go to different methods of resd~rch with different 

concepts ::ind diffdrent thinking thPn r:e Are used to. Should we decide 

th:it we go this route our criter!A for ::tchlevement will h~ve to be 

whether our new concdpts nnd our new empiric11l orocedurds -..ct •1tlly 

do expli:iin relPtionships of the rei:il world ~nd how useful they R.re fol" 

prodictive purposeso 


