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PREFACE

Most dalry farms are. famlly farﬁsr. As the famllles grow dalty—.
'.men’are faced: with a need forvlncreased income from increased milk
production in order to_maintain.or improve the_family lifestyle. This,
' csntbs achie&ed by incréasing pér-cow production'or by increasing herd - :
osize,vdr.both{- A daitfman coosidering.gtowth through expansion of'his
~dair§ ooerstion:hassto-decide'woich of the organizstionsl and:technolFT
Ogicsi altétnatives Bsst'fit his situstion; The purﬁosé of?this study:
is to develoova method fot a dairyman to use in analyzing-thsvaltsrna?
~ti§és.and plaooiog,thsteﬁpaﬁsioﬁvof his'&aity operation.

I w1sh to’ acknowledoe the support of the faculty of.the Depart;
ment of Agrlcultural Economics  in this prOJect -Iipartlcularly wish to{
“thank Roger A.'Selley, Professor of Agrioultural Eoonomics, and Dennis
V. Armstrong, AtizonajExtension Doiry Spécialist, for their advice and

counsel on this research.
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. .ABSTRACT

'i sf%The.démaﬁd—fﬁr'miik‘and déify'pfod;éﬁsﬁin'Ariéona‘is“éxpécted
to inérease dueito an inéreasing population. Arizona dairyﬁeﬁ can meet
this.iﬁ¢reasing’deﬁaﬁduwith.highefi?roductionhbérﬁéow-and/of withfﬁoté B
cows. - Herd eipansion isatypicallfvlimitéd by the equity an& borrowed
”:capitalfavailable for invéstﬁent'ih‘laﬁd,;cattle'ahd'facilitieé. Thislﬁ

'thesi§ discu;Ses the technological and,organizational,alternétives

3 avaiiéble for ﬁérd,éxpaﬁsion,andf@évelopélé method'fof_a dair?man, wi;53
a caﬁiﬁal consﬁf%int, tbrevaiuate thé alternatives;andrdecidéfoﬁ é éoﬁ;'

. ) . {
bination  that is best for his

sitﬁation.
The‘teéﬁnélogicaljaiterna£1§§s~afé.ﬁhe ﬁarioué typésxénd éizéé'r“
of miiking parlbrs available for gyoﬁb'handling of cows in large herds;
’:_andfthé‘mechaniéatioﬁ tﬁat can be incorporéted to reduce milking labor._
The orgaﬁizatioﬁal aiterﬁativeS'afe her&»fe?iacament strategies-(raiséd,
",purchasédlor'leased cows),'milkingmfrequency and milking parqu,ﬁsage.j’
A:methédoiégy fqr;evaluatinguthesé1alternatiyes'involves comﬁérison éf'
the graphic displa& of the‘finéncial_factors for each mix of élﬁerna—
tiVes;: | |
 ' ,The éxamplejof a fypicalfexpansion situation shows thé orgéﬁiéar
' f”tional;alternégives'ofnpurchaSed-co&s and;thfee-timésfa:daffmilking to
- be the;most prpfitable;'vThe exampievillustfates'the coﬁpiexity of
xmangélfménipuléfion.bf thé:pertiﬁént finandial;féctéfs._ An exhausfive‘.'
,analjéis of alinalterné;iveé with various éost/pricé fatios would .-
neéessitéte-a computer program. | | |

“xi



CHAPTER 1 .
. INTRODUCTION . . e

»Tﬁe-dairy.industryais.an%important4seeﬁor:of the Afizona eceni'
komy;? In 1978 the cash recelpts from farm marketlngs of Arizona dalry
.products was $lOl 2 mllllon (USDA/ESCS l979a) Thls was 12/ of the';:
~total receipts for llvestock and llvestock products and 7% of the

tota;-receipts—for all aérieulturalreOmmodities~(Arizona-Cropvand Live; _

R aatbeklReporﬁingjservice -1§79). -Tﬂe Arizona,dairv inaustrv-ié composed

‘of feufﬂimportanﬁ compbnents: the'predecer,:ﬁhe"prqeesser, the cen4

',sﬁmerpandtthesmilk=prieedétabilizatidn:prOgram;fvV-

Milk Production

"nInAreceat'years tﬁe natioﬁwide trend inimiik pfodgeiion has been
reiaeively stabie_witﬁ ﬁilk,eov aﬁmbers decliﬁiag aﬁd the,average miik
prodﬁction per:cow steadilyrincreasing/(ﬁigure 1. .Arizoaa,m;;k produc~-
I_tioanef cdw.hae;alsb.beea.inereasing,: However, in contrast to national
?treﬁ&a,'total'ﬁilk produetien‘and miik cow nﬁmberavhavegbeen increasing
in Arlzona (Flgure 2).

| Arlzona producers‘cons1stently achieve- hlgh annual productlon
_ﬁer cow in'spite of the adverse effects of summer heat. Since 1967
aproductlon per cow" 1n Arlzona has been 17—194 above the natlonal av;
{_erage Ine 1978 Arlzona had an average productlon of 13 176 lbs per

cow;'-ManywArlzona herds achieve much-hlgher produetlonglevels-however,.
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3
Vasliszdembnstratedfby the AIiana DHIA anerageref 15,566 ibs per“cow in
.iQfS-(Arizona Dairy Herd»Imprevement‘Annual Summaryvl978);

v " The number of. cows, productlon per cow and total productlon in
:Arlzona decllned sllghtly in 1978 (Table l) however, the Arlzona Crdp
and leestock Reportlng Service ‘reported 70. ,000 milk cows in Arizona
in 1979 vThls.lnerease_ln mldk,cows sugéestsla‘resumptlon of therlong
-4term~upward_trendfin-the-nﬁmber:of}eowsjandﬁthe amonnt;of milk.produced.

- There:hasibeen,a national_trend'tdnards'large,scale~operations ‘
*Which-is~much7more bronouneed:in.the:aridtsouthwest Drylot operations
_'purehase most‘lnputs and employ group handllng of cons, w1th productlont
llne mllklng and;feedlng methods, to-a greater extent than do diversi-
fied3dairy;rarmsfeisewhere. The typical herd size rn-Arizona is 600
.cewst(Kdrzandeteal. 19793, ,ebmparedzto:ainatienal aVerage’of.Soééd.
cows.: Capltal 1nten31ve large 31zed dalry herds have achieved 1nternal
_econdmles’of 31ze that have enabled Arlzona dalrymen to remaln comnetl—
’trne with dlver51f1ed farms 1n temperate ‘areas . where feed is- less ex—
5pens1ve (USDA/ESCS 1979bj)... The attritionlof;producers;thWeyer,.has"
been -high in Arlzona° From-lQSQ?to the“present“the‘number of proddcers
hdecllned from 848 to 156 can- 81/ attrltlon (USDA/AMS 1979) Figure 2
1llustrates the decllne in number of producers since 1967

Over 90% of Arizona milk is marketed by.-the Unlted Dairymen of

fArlzona (UDAQ albargainlng and'supply”cooperatlve. The UDA has a-mllk.

fbase/quota prlce system that prov1des a prlce 1ncent1ve to keep the

'*¢productlon'of»mllk~allgned;w1th;the-demand&lnvthe Central Arlzona-_\

~Market1ng Order Nearly 70/ of the mllk produced in Arlzona is- utlllzed

.'»as fresh mllk or. Glass I mllk (UDA 1979)



Table 1. Arizoma milk production'i967—l978.

- Milk Cows ‘Productibn Pér Cow Totai Production
Year - . (No{) R o IB) - (million 1b)

1967 51,000 e 10,570 524
1968 51,000 S ,10,840’-—v S s
1969 -_ 51;bab;f' "i.;1575a' 11;23593j"j ; S 559
V197pfv_ : Sé,boo, V,' L 11,250 s
‘1971 ' . ‘sj,qoo w000 608
'19725. -  .. 53,000 - - =’ 12,800 _?’ - . 629;l’:
'1973_ f . ss;boo | o 12,930; - N 737
1974,.»- © 62,000 ’ ;‘ 13,065 o 810
1975 6,000 12,57 sk
1976 69;600 | . 712;783: 3 o 882
1977 69,006 | S 13,246: o 914
1978 "» 68,000 S 13,176 . - , i__ 896

e

,Souice: UsSDA AgriCultural Statistics 1967-1978, l978b.



The Outlook for Mllk Productlon in the Future

It is assumed that the per caplta consumptlon of dalry products
in Arizona follows the-nataonW1de‘trend”(Flgure 3).. Thls~trend hash
»shcwn a. sllght 1ncrease durlng the past. two years and is. expected -to
- stabilize durlngvthe next ten years. (Manchester, 1978)
| ‘vThere_has~been=a,contlnually 1ncreas1ng aggregate demahd}hoyever;
Jﬁfcr:milhaahd.dairydproduCts:in_Arizona; :This increase-isrprimarlly'a_re;
;ssult of -the- 1ncreas1ng populatlon.,:Arlaoha'swpopulatlon"ihcreased*48Z
“'l;from l967 to 1978 CIt-is” expected to- further 1ncrease ZOA by 1985 and
:i35/ by 1990 (Valley Natlonal Bank 1978). Thus Arlzona dalrymen can'expectd
1the aggregate demand for thelr product to 1ncrease from 2 to 3 percent
.each year durlng the 1mmed1ate future. Hlstorlcal trends would 1nd1cate
',that 3 or 4 dalrymen will dlscontlnue.productlon each year. 'If?this trend
lcontlnues,_aidecrea51ng,humber_of’producers:WLll be facedpulth avchall—
r;enge to'increase-milk prdéﬁction tb‘ueet!the_increaslng demand. |
| "‘.Increasing-the»anuual milk'prcductlon:will necessarily-entail
~ :lexpansion'of individual herds and facilities.'~Such expansion Vill in-
gvolve substahtial'capitaliinvestments and these investments must be
, planned te.assure a returnuon the investment that islcompetitiye withi
alterhative uSes oflcapitalj and, provide adequate cashvflow for family

living, .income tax payments and debt service.

\>“AOhjectiVe'of?this Studyi

The objectlve of thls study ‘was’ to develop a. method for evaluatan_

~

:z;the technologlcal and organlzatlonal alternatlves avallable for large

'fxsizeidrylbtrdairy'operationsb rAchieving this objective entailed:analysis.
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~ ‘of the c&stS'and'capabilities of ﬁiiking_parlors‘and lébor saving de- -
vices for groﬁp'handling of cows and prodﬁct;oh line ﬁilking. CIt ;é—
' qﬁirea1feviewroftconVéntiénal‘ecoﬁOmic‘cost'Ehéo%yfaﬁdﬂfﬁé:apﬁlicéfidﬁ
_of»thié theory in thé eﬁaluationHOf the varidﬁs miXeé of-milking pérlof
- _teChnology;;replaceﬁgﬁﬁlcow strategieé ana:milking-freqﬁeﬁgies that-éfé
:availablé‘to the prdduce: wﬁo is initiatiﬁg'én;expangion,iﬁvestﬁént;?'
Ghééter 2 reviews the.theoretiéal framework regarding size éf
gbu§ineSS.aﬁd ﬁhe-previous Qorkvaccomplishéd:pertaining to,éosté and_re— _
'lﬁ:tufhsifér!Var;ous sizés of dairyvoperatiéﬁs.v;Cﬁaéter_é}discqsseé-ﬁﬁe,'
investment;ghd 6rganizétioﬁal alternativés a&ailablé fqr»increaéiﬁg
 ‘milk,préduéﬁion.n'Cha?téf 4 deScribes.tHe déveldpmént-of aiméthodélogy
aforVevélﬁati#g‘thésé-alfernativeé; ~Chaptéff§;p;e5ents,éﬁ;analysisfof;a
_t&pipal invéstmeﬁﬁ-sitﬁation._.Gﬁépter 6.anglf;és,milking,frequencies
}f with equéi&invesﬁﬁent;;;wo_timesiﬁéruday-milkingr(ZX/déyivvefsus'thrée
;fiﬁes'per:déy (3X/day)?  Chapter 7 Summarizésftﬁe résuité;bf‘the égﬁay.
'  énd:offers~cénclUSioné:regarding ghe_inigiation 6f.an=¢gpansipn iﬁ&eéfF

“;Qment'to increase milk preduction.’ -



CHAPTER 2
REVIEW OF PREVIOUS WORK

‘Previoué ﬁbrk’includesrthé:deyelqpment qf economic,theqrytre—r
garding,costs.and ecdnomies~of>size; déta céllection and tﬁe develop-
‘ menf éf'cost/:eturn and cost/size'reléfiénsﬁips.usiﬁglsfnthetié7
lbﬁdgetég descriptivé,studies_of?facilities aﬁd"technoiégi, analyéis”of

efficiéncies in large size déirynoperations; and an aﬁalysis of 3X/day
milking frequéncy. v | |

Theoretical Framework for Evaluation:
’ Economies of Size

i _f The>thebry1Qf éostyaﬁdip:bduétion?Erdvides,éigegéfal explﬁnétion
of'cosﬁ-output.réi;tionships régérding'variOus size fifﬁs.' Excelléét
,treatiéés.oﬁ the ecoﬁomies of scale and size are preséntedAby Viner
. 6119_52') v:-and,Bouldin'g (1955) .

| : ﬁIﬁ.the aﬁélysis of the fiim,ior a aéiry in‘thiéﬁcase,fthe‘timg
5period;for,analysi$kmay be.uéefﬁlly claséified'as short-run ér long-run.
Short-run analysis is'éharacté£ized by‘prodﬁc£ion cos#s:thét vary &ith
herd Size.or milk prddﬁction Qﬁére:costS-reiaté&‘tokmiiking facility,i
corrals;,machinefy; kells,betq;,:do not ﬁaf& with changes in ou;put;

Long—ruh analysis-isiwhen all costs are variable.



Conventional Economic.Theory Applied
to Dairy Operations

', ‘Figuref4:iilﬁsfratesrcoﬁvéntional éédnbmié~thébr&:astappliea'fo
7déiryfbperations; VFigu;e.4a has hypotheticélrcost curves for four -
largé.écaie daiﬁy‘cpérationé‘tofshow-thé'uséiﬁfacos;'tﬁgofy'inrthézéef:
.velépmegﬁ éf a'léngiraﬁge planning;cﬁrve}expressed in férms of.outp#t.
Figure 4b has ave;agé:yalue produét-curves aﬁdnma;gigalrvalue:product,
*gurves for the same- four daiiyiépefétioﬁé—to show tﬁejﬁse of produc-
fioﬁ.tﬁé;ry in the,&éﬁelopment of‘gviong-rﬁﬁ‘éianningvcﬁf§e in térﬁérof
the level of investmeﬁt. |

.:.Figuré 4a'ﬁa$'tﬁe shortafun‘avérage Cqst (SRAC) éufves for four
‘sizes of dair& operaﬁions.f The iong rﬁn avérage'cdst (iRAercﬁfﬁe.ié
traced out as the envelope of the SRAC curﬁésrhaving theflowést:qost ét
' éécbulefel'ﬁfzgut?ﬁt;-.Théoreﬁiﬁéily an.avéfagé'costréu£y¢ is;U—sha§eaf> 
to shoﬁ décreésing ébéfs in thé.fegionlof-iﬁéﬁe&siﬁg:féﬁﬁfﬁé to Sizé5<
énd'inc;éasiﬁg,cqstéfin the regioq'of,decfeasing returns to size. In-
_the cas§ of the lé;gé:si;é dairy;operations depicted in Figure 4, £ﬁé
maximum»éut?utssat’theftechniqal cépacitiég.bf ;hekmilkiné parlors'(Ql,
4Q2’ d3.énd'Q4) arg,ieached prio;_ﬁo éntoﬁpte;ing decieaéing returﬁs to
. size. Acgprdingiy theiLRACléus¢ is diseoﬁ#inﬂous at fhertechnic;lfégpaf;i
city of;éach‘dairf;qperation. |

Coqyeﬁtionéi theory indi;;tes that ﬁhe_profit‘maXimiéing‘léﬁél

 of‘ff§dﬁgtion'is;whéxé‘margina;;céét‘(MC).ééugls.margiﬁa;_&evenuéf(MR)‘
. at a.poinfaaﬁove avefage coSt: Tit is'aééuﬁedihere,thatkmérginal’ ¥“‘l
'revenUe;(MR)-and average-révenuef(AR)'are équal.- InﬁFigufé ba profiﬁ

-maXimization'wouldﬁbe:where-théfMR line,inférsects~theflong'run margiﬁal -
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Eth
1cOst_(LRMC)‘curve, With thieftheorije can determine the size dairy}~
operatioh for maximum‘profits usingoFigure 4a;;”At the lowest marginal'
'revenue‘shown; Mgl,‘dairy_operationl3:is selected for output Q3,~ It,ie
: the“onlyroperation‘where'MRl'ie greater than'average coet. At MR, dairyb

'operations 1, 2 and 3 are profitable w1th maximum proflts from dairy

~nAoperatlon 3 at output Q3 ' At'MRjrall'four“dalry'operationsiare profit—

ablej " however the- proflts of 3 and 4 have to be calculated to- determlne
,which is-thefmost profitable; As.shown,‘dairy;ooeration 3 is the most
.iprofitable at output Q3 - At MRﬁ all - four dairy- operations are profit—
able with maximum profits from dairy operatlon 4 at output Q4 .

'Conventional.theoryralSOcindicates that‘profit,maximizatioh is .
' ;achieved When.the marginal value: product of an’ 1nputrequals the: price of'
the 1nput (WVP = PX). Figure 4% relates this conventional theory to;'
:the.same‘four4large scalé,dairy”operatiohs:usedbin‘developiug;Figure»4a;
'Theashort runoaveragebvalue:product;<S§AVP).curvelfor«each;aairy opera—
'tioh:is,the loci of_the poihts ofﬂrate ofvreturn-ou investment at each
level of inveétment‘poseible (cows corrals and milking fac1lit1es)
»The long run‘average value product (LRAVP) curve is traced’out -as. the
envelope of the four SRAVP- curves’ havlng the hlghest rates of return. at
- each level of.investment,u The SRAVPchrves terminate at the technlcal
bcapacities of‘the'milking”parlors,;aud'the}LRAﬁPacurve'ieédiscohtinuous;
{81milar to the LRAC curve in. Figureiﬁa. |

- The relevant segment of the long ruﬁ:marginal véiué-piQQuc;lf,
.(LRMVP) curve ‘is drawn to determine the:orofit.ﬁaXimizihéileveltof:iu%f
" vestment. Since the_marglnal*value~product.is the margiual‘percentage*

_rate'of;returh, the appropriate marginalffactor“cost is the:percentage



 vl2
interest féte paid onvborrowe&.caﬁital-aﬁa/or‘the peréentage’oppéftﬁﬁitf-
cosf on equity capital.. Foﬁf levels of intg%ést cost are shown in
"Figure 4b gnd_thé profitumaxiﬁizing levels of in&estmeﬁt are thersame
as'thé’érofitimaximizing lévelé of:éutpgt Showniiﬁ‘Figﬁrét4a. :At'g;
" high intérest fate_(i4)'iny-dairy dpératioﬁVB.is profitable. 'Atré low
iﬁteresf‘ratg;(il) all-dairy,operationsva#é'pfofitable with maximum:.
profits;availablérfrom dairypoperaéianAfatcinvgstment'1eyel I, At

‘interest rate i,-all dairy opérations:are:profitable-but'calculatiéns

5
.indicate profits with'dairyﬁoperation_3.atiinvestmentflevel,Is~exceed
.préfits with déify operation 4 at inveétﬁentriével~14;i
Figure 4 illustfaﬁes the.poiﬁt thaﬁ'éither marginal cost'theory

or marginal préduction theofy'can_be used to evaluate returﬁs to si;e of
dairy”ppgra;ions”and'thereby»seleét the m@st profitablg<inyestmeﬁt:lévél
and 6ﬁtpu£. | | . | | |
:Coﬁvéntionél Ecoﬁémic Theory Applied to Dairy Opera-
tions When a:Capiﬁal Constraint,Limits'Inyestment

.- Figure 5-illugtratés.éonventionalneéonomic‘thedfy when a éépital
cdnstfaint limifs:the investment in a dairfloﬁeratidﬁ at something’iess‘
.thén the4technical.capacity ofbéachjbperation. The tyﬁical equityjiﬁf
4 puﬁ-feéuiredAby lenéers diffé;é for.eacﬁ investment compbnenf. .Figﬁre
5 depicts this situation With‘g'limit Qn\output and inVes;ment with
‘dairyEOPerationsAZ,;S énd 4; éﬁd_showéffhezmaxiﬁum‘éizes:of these dairy

oﬁerationé that aré“possible-with a.given gquity.‘
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The SRAC curves in Figure 5a are the same as those seen earlier
T Ny e ; B
',vin’Figuref4a.? The constralned long Tun average cost (LRACC),curvewis

:,modlfled as- neces51tated by the output llmlts Q2’ Q3 ano.QZ. The

. pIOflt max1mlzlng level of output is where the marglnal revenue llne'

_;iutersects_the'constrained lougfrun marginal cost (LRMC ) curve (only

,the,releventveegment of thezikMC?iis shown).u;At~MR1zuooaairy operetioo
l'(and averege
;7reveuue):at-ell lerels of'outpthv ‘At MR2 dalry operatlons 1, 2 and 3

s profiteble,since'all have averagevcosts that exceed MR

ftuare profltable w1th dalry operatlon 3 the most profltable at output Q

- At MR3-andeR4:all dairy-operationSVare profitable but in each caseé.
'calculatlons show greater proflts from dalry -operation 3 at'output:“
3Q3; than from.dairy;operation 4 at output Q4 | .
ih EigureASBethe SRAVP curves for,the-four-dairy operetioneoare
3?the”Same:QSZthoSe?seeu‘in"Figure.4b;-‘The~eoﬁstraine&iloﬁé*runiauerege
- value product (LRAVP ) curve is modified esarequiredebybthe iuvestﬁeht
~conetraint. ‘The proflt max1m121ng level of investment?indicated,here
';at?yarious‘interest7ratesfcorresponds'to-the,profitqmeximiziog leVel,of
ioutput-asfehown-in Frgure 5a by'equating mergiuél reveuue to'margiﬁai 
cost. At;tﬁe-high interest rate oo'large.scele.dairy.operation is
_profiteble.b At other interest rates.dalry operatlon 3 is the’ most
profitable: at 1nvestment level I3 |
This revieh of ‘the use of_oonventioual'economio}theory haé'i
,:ehown*hOW'e,long;ruu:plenniug Curreﬂcen'beToerived to- select a-profitr'

.able dairy operation in either a constrained or an unconstrained situa-

S0 tiom.



15
Daiﬁ?men planning expansion normélly have a capital constraint
"fhat-preCIQaes initial invéstment-in"the.dairy'operatiOn that would
maxiﬁize_uncénstrained profits. Nevertheless, their-initial invest-
meﬁt‘shouldrbe at a profitable level‘with sufficient césh flow for
4j‘famiiy li&iﬁg, debt Servicé and incdmeutéxes. This-study builds upon
. the conventional economic theor? to develop a methodology ﬁo evéluéte

. expansion alternatives.

Analysis of Dairy~Pfdduction Costs

Moran and Greene (1960)'conduct¢d a study of-Arizona daif?
_éosts in an historical framework using em@iricalAdata. _They developed
 thé.éveragé7costs of a ginn group of dairies in argiyenlperioarof ﬁime
';to'provide'dai:ymen andragri—businessmén With‘data for evaluatiﬁg costs. .
~ Martin ana Hill (1962) examined the cOét/size relationéhips of'Centfal
Arizona dairies to detetmine how- costs :vary under different typicgl in-
put situations and'tO-idéntifi.the most éfficient size of operétion.
They concluded that Withrﬁhe ﬁechnologies and‘managerial skills a&ail—
able at that‘tiﬁe, the majority of Arizona dairies would stabiliée herd.
.ogize at aroﬁndrlSO headéz‘They found.ﬁﬁat as herd size inéreased Séyond
lSd to‘2507cows,Aunit<cosﬁé increased biimarily bécaﬁSe‘of,management
- difficulties. |

Ecohomies of sgize in Minnesqta dairy farming was examined by
JBquon and-Jen;en~(1968).frThe diversified farming oéerations.use&riﬁ
ctheir study had:combined—crop'and dairy enterprises with the dairy en-
tgrprise accounting_for-édz ofvgross'iﬁéoﬁe;“ Their conclusions were

similar to Martin and Hill (1962) in that the lowest unit costs were
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Vachieved with'group handling of cows and that diseconomies of size occur
r,because of limitations 1n technology and managerial skillsg- |
Subsequent to the analytical work completed in the early-60s,?the
-limitations in technology and management have been reduced and the:trans—:
'-formation'towardstlarge scale:drflotidairy operations hasjacceleratedn
"Milking parlor:designs, equipment and'mechanitation have}heen developed"
tor'more efficient production line'milking;- Managerial services'have bé-t
comevavailable to_assiSt'dairymen with ratiOn'formulationé;genetic'im—
provement,lproduction testing, etc;, to facilitate management:of,larger
scale dairies. Wright and Angus (1973) developed synthetic budgets for
‘typical 350 cow’ herds and for 700. cow herds These budgets were updated
in 1975 to reflect price changes. Their budgets showed ‘increasing -
‘:;profitability,of~theilarger.sized herdshlargely‘due to‘their lower av%:
z.tefage fiXeducosts. | | o | e
‘ Thefefficienciesiofvlarge;scale‘dairyingfwere:analyaed recently :
= by Matulich7(1278). 'ﬁe.determined'that significant economies orbsizeg
'wrmere evidentfforiup.tot750'cows.::He,identifieduthreeimajorncharacterisf
’fdhtics'thatfdiStinguishlindustrialiaedfdairyingfin California; Arizonagand_
_tFlorida‘from small multi—enterprisehdairying:insother‘dairivareas; ﬁirst,
tdhthe.presenCeuof a well'developed-feed market and.distribution'system}h
HSecond,.year roundpavailability of_ouality~labor,. Third,-highly.
rspecialiZed'managerial‘and operational expertise;
Selley et al, (1979) utilized computer generated drylot dair§
ffbudgets to compare innestment costs as Well as operating costs for: 3503
l‘f-cow and1700 cow.herds, .These’budgets showed;that-at current costs.orh

=°facilities;Jlivestockﬁandrequipment,‘the-econOmies of'sizezrealized by




















































































































































































































































































