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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.



130

120
Poultry
110 Meat
100 Dairy
Eggs
1967 4l 75 79

Figure 3.

Source:

U.S. per capita consumption of selected

livestock products.

USDA Handbook of Agricultural Charts,

1978a.



~ ‘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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SrRAC3 SRAC4
LR.MC
MR
SRAC
MR
5RMC
MR
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MR:
Output
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LRAVP I y f/
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/ / i / / 2
/ / [V | [srAvpa 1
SRMVP: | / Lo | i 1
/ i i ' / — I
.SR1VP, SRAVP2 j SRAVP3 RAVPJ | 1
-3 Id Investment

Figure 4. Cost and production theory applied to dairy operations,
without constraint.



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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SRAC;, SRAC4
SRACI -LRMC MR
5a
. SRMC MR3
SRM
MR
LRAC
MR
Output
LRAVP
3RMVR. LRMVP
SRMVR
5b
)
'SRMVR SRivtVR
JSRAVR]
SRAVP, SRAVR I
Investment

Figure 5. Cost and production theory applied to dairy operations
with capital constraint.
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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.
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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
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1700]cowsﬁwere~necessary.to.attain-a,fate,of-return on..investment com- .

'parable,wi;h-alternative uses of capital.

o Milking. Facility" Technology
‘.Current_tedhnolpéy for prpduétion iiné milkiﬁg in large_sizéa_ 
{;?dai;ies‘inFiudesAmilgingiparlorsiqf'variogé4§i£e$ énd-shgpés,fas'wéli;?
: ;43 1ab9£:séyingzdeviéeéLfor miikiﬁé énd cQw3ﬁovemeﬁﬁ..!Thi$=techﬁol;é;‘;

_has begﬁ aeééribed-in several.undéted Ariéoné;CooperatiVe Extension‘g
:.QSe#ViceuPuEiiégtioné?CTablé 2);fiThé;déscripﬁidnSﬁiﬁé;udé?iﬁvéStgep?;"-
-fcostsg-énﬁﬁal.op;rating{césts'ah&ftﬁfough-butﬁfOr milkiﬁg7parl§rs witgi'
*';variouS~mixeé of labor1saving_dévi¢es; Throdgh—put_isithe number'§f11 
v5féostmilk§d~bervunit;fime»and ié-thé«ba;is*fﬁrNCOW'milkingvtosté, };:

 ihrough—pﬁtv&éta in‘ﬁhé'deécriptioﬁsﬂis‘ffom?time obser&atioﬁs.ofvéoﬁ-
<fmeréiai,daifyggpeﬁations;:'The puEliCatiqns{iuanble Z_é?e—thefbasisi
";fbr’thejdeécription316fithe éxpénéiqﬁ-invésfmeﬁt alternéﬁives;consiAéréd

”?in-ChapterES.l

e  IncréasedVProdﬁctionﬁwifh-3X/déy-Milking:
'A;ﬁethod fofuiﬁéreaéing:ﬁilk produétioﬁ\Withouﬁ‘incréasingthIG
sizefandiwithdut capitél'investmentiin'fécilities is'to increase tﬁé
‘Vmi;king frequeﬁcy from ZX/déy.go 3X/dé§. 'L§gan, Armsﬁrong and Seliey‘
- (1978) ré&iewed reéearéh on 3X/daylmilking.and~found tﬁat a.b to 20  ;1
;pércent.inqreése in,milkiproducﬁion had“been é§hieyed by'qhanging-tév
".if3ﬁ/daY{ﬁil?iﬂg'frééﬁéncy}’»Tﬁey c§ﬁ§iudedifﬁat}a“milk production»iné.f
 };éfease'of;8i£é 10‘§é£§énﬁ was nééé;3af§ toféo&er'the”inﬁreééed cqégsA
_;;éésbciatéd;with~the~cﬁaﬁge. Ehénﬁreakeven'pergentages with'va;ious'.

.5E¥feed”¢OStspanacwéges[are.shcwn%in~Tablé393 andfé;
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Téblefz Arlzona Cooperatlve Exten31on Serv1ce publlcatlons descrlblng

mllklng facility technology.

qurﬁstrbng S

- Publicatdon’
Number
_Q“340: "Armstrong, Spelcher B Compérisohs~of Equipment -
' and Bickert- for Mechanizing the Milk-
. .ing:of -Cows )
wa124" ";Armétrong ',Milking'Machine_Detachers:r
ST S 7 Effect ofh. Production -and .
© Udder health :
Q- 342 : Bickert; Armstrqng.' ,.Rotary Mllklng Parlors
?4Q1434; . Armétiong,JBickert : Herrlngbone and Side-
e - Opening Milking Parlors
Q 42  Armstrong, Bickert Polygon Milking Parlors
'fTWRE??27 :_TrigonﬁMilking”Parlors B
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. Estimated breakeven points for percentage increase in produc-

tion from 3X/day milking under various feed and labor costs.

Milk sold at fat adjusted price of $8.53/cwt.a/

$8,000 -

Milker wage per annum

Feed Cost/Ton $10,000 $12,000 $14,000 . $16,000
1 $110° 19.2% . 9.6% 9.97-  10.37  10.7%
2 115 9.4 9.7 . 10.1 10.5 10.9
3 120 9.5 . . 9.9 10.3 10.7 11.0
4 125 - 9.7 . 10.1 10.5 - 10.9 11.2
5 130 9.9 10.3 . 10.7 11.1 11,5
6 135 0.1 10.5. 0.9 113 117
7 140 10.3 .  10.7: 11.1 11.5 11.9
8 145 10,5~ 10.9 - 11.3 11.7 12.1
9 150 A 10.7 . 11.1 11.5 11.9 12.4
Increased costs (excluding g ' _ |
_-milker labor & feed) $24 ,845 $24°,845 .$24,845 -$24,845 $24,845
Milker labor 9,140 11,430 - 13,714 16,000 18,290
TOTAL INCREASED $33,985 < $36,275 $38,550 $40,845 $43,135

".NON-FEED COSTS

'-é/. UDA overquota milk price (1977) -
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- Table 4. Estimated breakeven points for percentage increese in produc-

5 tion from 3X/day milking under various feed and labor costs.
e Milke sold at fat adjusted prlce of $1O 33/cwt

L . e ‘Milker wage per annum R
“Feed Cost/Ton. R $8 OOO $lO OOO $12,000 $14,000 $l6 000" I

© W N L W N e

$110 7.4%  7.7% 8.07 . ~.8.3%  8.6%
115 7.5 7.8 g 8.4 8.7
120 - f7.5 - 8.0 8.3 8.6 - - 8.9
125 7.8 8.1 0 B4 8.7 9.0
130 7.9 - 82 85 8.8 9.1
5135 S 8.0 8.3 8.6 - 8.9 9.3

140 8.1 - 8.4 8.8 9.1 9.4
145 8.2 8.6 8.9 9.2 9.6
150 8.4 8.7 9.0 9.4 9.7

Increased costs (excludlng

_ mllker labor, feed and
interest on additional : B - I o -
‘base) : 1 $24,845 - $24 ,845  $24,845  $24,845 $24,845

Milker labor 7 9,140 11,430 13,714 16,000 18,290

TOTAL INCREASED NON-FEED . .
COSTS (excluding in-
terest on additional = : - '
base) , ¢ $33,985  $36,275  $38,599 $40,845 $43,135

a/ Assumes 8 5/ lnterest per cwt. on added milk base’proﬁuced'at $20/
cwt . ) o )

b/ UDA quota milk price (1977).



21

Summary of Previous Work

Early work indicated that thefe wereApotential ecénomies of size
in large dairy operations but size was constrained due to limitations in-
'jtéchnology énd ﬁanagerialvskills.v The prediction was that_ﬁhe'ﬁajofiﬁy'
lpf Arizona dairies_would stabilize at around 150 cows since they coulﬂ
compete with'thg larger dairies of ‘above-average managers;;,Sincé ﬁﬁis
earlf work, téchnology and managerial servicééihave becomeVAVailable to
reduce_and'effectively'éliminate these constraiﬁﬁs to large size drylot
.dairywoperafions.-~Gurrent constraints-to-herd;siie-are tﬁe'limitations
~of ﬁilking parlor,facilities,v

Where the milking parlor cagpability exists, a dairymanvmay-bg
‘able to.profitabiy expand production without caﬁital inyestment by
changing to 3X/day milking frequency. When the parloracapabiliﬁy is" 
constraining'aﬁd capital investment is necessary for éxpaﬁSibn; a déiry—
man should_conéider parlor size, parlof equipment, parlof#mechanization,
milking freduenhy and herd replaceﬁent alternatives. |

Previoﬁs work does not develop. a methodology for a dairyman to
_coﬁpletély eQalﬁatefthe investment-alterﬁativeé‘when»initiating.é new-
-&ai;y operaﬁibn; however, ‘this work~doé§ describe a method for this

evaluation.

~



. CHAPTER 3

INVESTMENT ALTERNATIVES FOR.LARGE SIZE

' DAIRY OPERATIONS

»A daifyman pLanﬁing éapital investmeﬁt;t0 increésé'milk prbduc;
.tion and profits hagnseyeralvteéhnological.andiorganizéﬁiénal alterﬁa_
'~ti§es £o:conSidér; ;fhése investménﬁ'élternatiﬁés are: |
1. Véfidﬁs‘ﬁilking parlér désigns-aﬁdaéiées.
2. ‘Véfipus~levéisfof méchénizatién tolbeyinéluded iﬁ'ﬁhevparlofwr
“Eﬂd number of milkers tb_Be used.pet-§hift. |
3. Leasing,. purchasing or raiéing~heifers/bows to meet herdAexpén;‘
-éion‘and repiécement needse. o | |
’ 4.j'MiikinghtWO ﬁfffhrée timéé é day inAtﬁd_ér'fhreexéhifts‘Witﬁ  f

'orMWithout.sﬁfficient-milk~base to‘cgvéf all -production.

-NEigufe56'shoWs,the_posSible combinatiOns‘Qf;éltefﬁatives with

- each'milking parlor ‘design and size.

: -Miikiﬁg5Par1ofs : 
:Mi;kingvpa#lor a§sign%-cﬁ;réntly gVaiiable are Sidé—bpening, _:
“iHerringﬁdﬁ;, RDﬁary; P§lygon,:and.Trigon paribrs.. InfOrmétion and
‘;SAhemaﬁicé:offthese:p;flqrs arésﬁakén froﬁ_ﬁhe.descriptiﬁe:work liét?d

'fiﬁn.TablelZ;

._22
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Milking
Parlor Number of
Design Parlor Milkers Replacement Milking Milk Base
S Size Mechanization per shift Cows Frequency 1b/Cowl/
'2X/day— 0-41.8
Raised
B-X/day---—- 0-43
"2X/day-———— 0-41.8
Purchased
3X/day----- 0-48
W2X/day———— 0-41.8
Leased
3X/day---- 0-48
-2X/day 0-41.8
Raised
*3X/day———— o-48
2X/day----0-41.8
Purchased
'3X/day 0-48
2X/day 0-41.8
Leased
Milking 3X/day 0-48
Parlor
X/da; 0-41. s
Raised /day
-0-48
-0-41.8
Purchased
IX/day -0-48
2X/day -0-41.8
Leased
3X/day -0-48
Raised 2X/dav 0-41.3
3X/day- 0-48
2X/day.
Purchased /day 0-41.3
uX/day 0-48
2X/day 0-41. s
Leased
3X/day g_4s

Figure 6. Expansion alternatives.

_a/ A pound of milk base is the authorization to market one pound of

b/

milk per day at the higher "quota" price. Milk base possessed

can range from 0 to the amount of production per cow per day. With
2X/day milking and typical production of 50 Ib/cow/day, milk base
required would be (50 lb/cow) (305 days) £ 365 days = 41.8 lbs.
With 3X/day milking, and a 15% increase in production, milk base
required would be 1.15 (30" 1lb/cow) (305 days), £ 365 days = 48 lbs.

CG - Crowd gate, PG - Power entry/exit gates, FBC - Feed bowl
covers, Det - Automatic milking machine detachers, PS - Preparation
stalls (Side-opening milk parlors only).



Side-Opening Parlors

The side-opening parlors are either single or double with the
double side-opening as shown in Figure 7 the more popular because there
is less walking for the milker. Sizes range from two to four milking
stalls on each side of the milker’s pit. Cows move individually to the

stalls, entering and exiting through gates on one side of the stall.

Figure 7. Double-2 side-opening parlor.

Herringbone Parlors

The herringbone parlors are normally double herringbone design
as shown in Figure 8 with sizes ranging from double-4 to double-12.
Cows are handled in groups with a group moving into one side, being
milked and moving out together. This is a disadvantage in the large
herringbones since a slow milking cow holds up the group. This disad-
vantage is offset to some extent in that cows move better in groups and
the milker’s walking is reduced due to the herringbone design. Distance
between udders is 36-48 inches as compared to 8-10 feet in the side op-

ening parlors.
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ju-cra"cru u u

Figure 8. Double-8 herringbone parlor.

Rotary Parlors

There are three types of rotary parlors in use; the rotary
tandem, the rotary turnstile and the rotary herringbone which is shown
in Figure 9. The rotary concept is for the cows to be on a moving
platform with the milking operation completed during a revolution of
the platform. Sizes range from 5 to 22 stalls with some larger rotary
parlors in use in New Zealand. The rotary parlor is losing popularity
because of high investment costs, high operating costs and problems
encountered in trying to achieve expected throughput. The rotary milk-

ing parlor is not considered further in the study.

Figure 9. Rotary Herringbone Parlor.



Polygon Parlors

The polygon milking parlor is a four sided parlor utilizing
herringbone stalls (Figure 10). Sizes range from a Polygon 16 with
four stalls per side to the Polygon 32 with eight stalls per side. The
polygon is larger and more expensive than the side-opening and double
herringbone designs and is more efficient in that higher rates of
throughput are typical. The polygon has higher annual costs per cow
in smaller herds; however it can accommodate a herd expansion up to

2100 cows with the Polygon 32.

60+

Figure 10. Polygon 24 parlor.

Trigon Parlors

The trigon parlors are a recent innovation to achieve improved
performance on a per stall basis over the double herringbone parlor of
the same size. This design utilizes herringbone stalls on three sides
of the milker's pit (Figure 11). Sizes currently in use are 12, 16 and
18 stall parlors with larger sizes being considered. Improved perfor-

mance results with the trigon design because a slow milking cow does not
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delay as many cows as with the double herringbone. This enables higher
throughput and lower annual cost per cow than the double herringbone

parlor with the same number of stalls.

MOTORS

LB

OPERATOR'S AREA

Figure 11. Trigon 12 parlor.

Milking Parlor Mechanization
Labor saving devices currently available for installation in
each parlor are listed below:

1. A crowd gate that moves cows forward in holding pen. It
stops when it touches a cow, then restarts after a preset
time delay.

2. Power gates that are pneumatically or electrically operated
entry and exit gates and doors. Multiple controls are located
at strategic points around the milker’s pit to reduce walking.

3. Feed bowl covers that facilitate cow movement out of the milking

stalls by preventing access to feed when exit gates are opened.
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14;;5Attomatic;detachiné:ﬁﬁits,aledselfiooupledVtoetae”claw, ttat 57‘
,.oetect ceeeation of milk.flow,and*sﬁot off.the vaouum toweaﬁse
’the‘teat cups to detach. |

‘15;;3Prepatatiootetalls:that,are 1ocated in-frontrof:sidefooening
b'pariofvstallS'aad ptovide colo Watet wash(or watﬁiwatet'soray

‘. to stimulate milk let down, or both.

'VComplete_meohaniaationfoouloQentaiijthe_use‘oftaltzthe.laﬁot"t
savingfdevices,'ae‘appropriate, i;e.,*pteparation'stailefappiy to the,
'side—opening patlore.Only.ﬁ,Partial‘mechaoizatiOn-ie-wﬁet-one'oremore
L of the'LanrosaQing.deviCes“are.used.t'Tﬁé*itemé:inelude& areasoeeified.
| f..Tabie,S.and_Table 6 list~the teehnieal’capacities ofvmilking |
: parlors w1th and w1thout mechanlzatlon.. Technical capacity is the num-
.fber of cows that can be- accommodated by the parlor 4n- 24 hours.~"Thls»is;
7calculated usmng the steady state throughputs, or nombet ot ‘COWS mllked
. .per hour, reported.by Armstrong et al. in the publlcatlons llsted 1n‘
| Table 2. |
. {éThe_numbe%lof’coQS<milKea atkteehnaeal'caﬁacit?;are calculatea
.ae.foliows; | | |
CM/ 24 H'rs'.-:.b =[% - (ST + CT +MT) ] k-fS‘.S-'.r

where

M gﬁuﬁber*milk»tows_

'MF-=_milking‘frequency'(number>O£'timeS-eaohfeow-iS'milked”peryda?)?f;'
ST'=faetup time prior to.milking :
. .CT = cleanup time after milking'



Typlcal production is JO lb/day for 305 days lactation or 15,250 1b
annual productlon. : ,

9bProductlon w1th 3X/day mllklng is 15% hlgher than with 2X/day mllklng
or 17,537.5 1b annual productlon

. Cows per hour exclusive of set up, clean up.and cow movement.

_dW1th 3X/day mllklng the production at each mllklng is less ‘and through—
- put’ increases lO 15% .above 2X/day milking.

ecm/za, Hrs = EMTLI*,-,— (ST + CT + MT) SST

- where OM = milk cows

MF = milking frequency
ST = set up time
CT = clean up time
MT = cow movement time
SST = steady state throughput
£ 365
_TC = 305 CM

where CM = milk cows A
'TC = total cows or herd size

8crowd Gates, Power'Gates, Prep. Stalls and Detechers.
hCrowd'Gat'es, Power Gates, Feed'Bowl'Cdvefs and'Detachers;

*Crowd Gates, Power Gates, and Feed Bowl Covers. (Note that this
~ configuration without detachers has same steady state throughput -
“yet technical ecapacity is lessened due to parlor shut down for

cow movement) .
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" Table 5. Technical.capacitywofzmilking-pérlors.with'tiical;produc4i

2X/day 2 : 3%/day b
- . Steady S : Steady :
. . - : Number  State Milk. ~ Total- | .State 4 M1k Total
Parlor Type . Mechanization Milkers Throughput®:.Cows € Cows f | Throughput Cows® Cows :

-Si&e:bpening'
: .1‘6'stall . . ..None .. .
T . Pattia;g -
8 stall  Nonme'™
ER N »Partialg
10 stall None _
: L "Eaztialg )

.49 480 574 | .55 . 339 406
60 ..573 - 686 | - 67 -+ -402 - 481
56 540 .. 646 63 . . 38l 456
65 - 6lS-. 7% | .73 432 517
" 65 . 615 - ..736 .. 73 . 432 - 517
750 069570832 | B4 486 ° 582 -

[N R PRt

Herringbone

‘Double 4 ~ 'Nome
: Partial
... Double 6- None
o Partial
Double B8 ‘.1:None,.'h o
Ch b Partial” .-
~~.Double 10+~ Nome. "
.. s ¢+ Partial

a7 ama o ws 42 266 318
.47 463 s54 | 53 328 392
L .60 - . 573 - - 686 | 68 ' 406 . 486’

. 67, . 83 -755 | 75 442 - 529

82 L 748 - 895 92 v 524 627

S 86. - 778 931: R 97 ¥ 546 . 653
89 . "800 . - 7957 .-1007 - 5600 670

PN HN e

h_j'”
.Trigon‘ : o
12 stall: - Nome B

PR Partial™ .

- 80 733 -© 877 | .80 . 514 615
. 82 748 895 | 92 . 524 627"
88" 793 949 .99 . . 556 665
190 - 808 57 .967 - | 101 ¢ . 565 . 676
96 851 . 1018 108 . - 595 712
S98 v .. 866 1035 | 110 - 604 ' _ 723
-102 . 894 1070 115 - .7 : 625 - 748
104" 908 1086 117 634 759

7. 167stall . None . o
“oos e v oPartial’ v
HIBZStall None ‘h :

o0 Partial™

[ SO VI TR

.. 22 stall - Nome
BT - Partigl. .

' Polygon -
. 16 stall- " ‘Nome .t
T T Partial .
24 stall Partiall

Partial’".
Partiallj

S 87,7 786 - 940, 198 551 659
- 97 7 859 - 1028 © 109 . 600 718
122 . 918 1098 126 - 622 . .745. -
138 1518 1816 155 1085 1298
138 - 1294 1548 - 155 : 909 1088

161 ’ i ‘ 2120A 181 .© 1267 1516

I IR

©32.stall . Partgaih

-FOotnthSth facing page.

T4 687 . 822 ‘83 . 481 575 . .



angh production is 60 1b/day for 305 days lactatlon or 18,300 1bs annual
production.

bProductlon with 3X/day milking is 15/ hlgher than with 2X/day mllklng
or 21,045 1b annual productlon

CCows per hour exclusive of set up,.cleaﬁ’up and cow movement. (Note
that steady state throughput is lesser with highﬂproducing cows.)

dWlth 3X/day mllklng the production at each mllklng is less and through- '

put increases 10-153% above 2X/day milking.

®MC/24 Hrs = % - (8T + ¢t + MT) SST
where CM = milk cows
~MF = milking frequency
ST = set up time

CT = clean up time

MT. = cow movement time

SST = steady .state throughput
£.._ 365
TC = 35 M

where CM = milk cows
TC total cows or herd size

8crowd Gates, Power. Gates, Prep. Stalls and Detachers.
herwd Gates, Power Gates, Feed Bowl Coveréland Detachers.’

lCrowd Gates, Power Gates ahd Feed Bowl Covers. .(Note that this configuraé
tion without detachers has' 'same steady state throughput yet technical
capacity is lessened due to parlor shut down for cow movement) .



Table 6. .Technical capacity
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of milking parlors with high produc—

- 149

1176

tion.
3X/davd - 3%/davE
. . Steady PO e Steady : .
- : T Huchber ~ -State ... Milk. .. Total .State - M1k . Toral_
farlor Iwre Machmizaticn Milkers  Th-ouchout Cows ® . Cows £ | Throuchnut Cows® Cows ¢
- Side Openiang S . |
6 stall ¥oae . 1 47 463 " 554 53 328 392
. L Parcial$ - 1 . 58 557666 - 65. 391 468
- 8 stall . :° Nome ' 2 56 540 646 63 381 456
Pareizl & 1 65 615 736 .73 432 517
© 10 stall " Nome 2 65 615-. 736 73 432 - 517 .
Parcial & 1 75 595 832 84 486 582
Herringhone _ Co C ) L
Double & Nome - 1 377 3720 - 445 427 266 . 318
0 pargiar® o 1 41 309 490 46 289 346
. Double 6 . -Yeme . - 2 . 60, 573 . 686 67 402 481
) , Partfall 1 60 573 . 686 67 402 481
Dousle 8 - Nome 2 72 671 - 803 - 81 472 585
' Parcial ™ 1 70 655 - 784 79 462 553
‘Bouble 10 - . None 'h o2 .82 7487 895 ©.92 524 . 627 .
: - - Partial T 76 703, 841 " 86 495 . 592
- Trigon S .
12 scail Noze 2 70 © 655 784 79 462 553
- Partial 1 70 655, . 784 79 462 553"
16 stall Nene 2 80 733 877 90 514 615
. , Partial 1 .80 733 877 90 514 615
18 stall Hone 2 . 88 795 . 949 99 536 - 665
Partial 1 88 793 . 949 99 556 665
22 seall Mone . - 2 - 94 837 1002 105 © 582 696
Partial® 1 94 837 - 1002 105 582 696
Polygon - . .
16 stall None 2 85 771 . 923 96 1542 649
Partial 1 95 840 1005 107 591 707
.24 stall Partiall 1 © 100 840 1005 ‘112 . 568 680
Partialg 2 126 1386. © 1659 142 994 1190
i - Parcial g 2 126 1197 - 1433. . 142 844 1010
g N .
., 3% stall - "Partiall 2 1639° 1961 168" 1607

. Footnotes on facing page.
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)

MT = cow movement time: 15 minutes per lOO'cows‘= ( ) (100

Y

. SST = steady'state.th:oughputu )

~ Total cows or herd sizes at technical Capacityaare milk cows .

plus dry cows. Typlcal annual lactatlons are 305 days and thus mllk

. : 305
- cows areugag ofethe herd s1ze or
1c= 365 o
305
,Where::v.d CM-¥,nilk COWS
TC ='total cows or herd.size -

A number of observatlons are apparent from ‘the. data in Table

ijfS and Table 6 Whenﬁpartlal mechanization 1s-added.to=anyumllk1ngj

"Jparlor;the,number’ofﬁmllkersvper shift is'reduced-and-tHessteady state
‘nathroughpnt-is.increased.l The. steady state throughputs are mostly based’
ﬁ7;on observatlons and are extrapolated where observed data was not avall—i
’lfable ngh produc1ng cows‘take»longe: to mllk.and~so thevthroughputsg
.*,in‘Table-6,are lowerrthan'those_in:lable_S.;ACows milked 3X/day give;l~
ﬂfless:milk per-milkingvand:SO'theyfnone through'the paflof}fasterf”*Thns
jfﬁhroughputs are.coﬁsisteatlyphigﬁe;:wi;h.3x/day‘milking;—;Tﬁi§ increase
'.dn throughput ranges froﬁ’lO-lS%" o | “
Tables S and 6‘faeilitate£the comparison of:tecnndcal capacitiesi

o for'varions parlorsQ, For examplet'the Double 8'Herringbone the Trlgon

Fl:l6 and the Polygon 16 each have the same number of mllk stalls, yet the

fjtechnlcalﬂcapac1ty»of-each parlor 1s.d1fferent " With typlcal productlon

"and 2X/day mllklng the - technlcal capac1t1es are 895, 967 and 1,028,

',w;respectlvely.,



- “Milking Pérlor.Invesﬁment:Coétéb:

- .-Milking parlor construction'and*équipmentacosts are given in - -
' *Tablev7.3lThe‘coétffigures;were.obtained ffomﬂcontractorsnandﬂdairymen»[

: in western U.S. who;built parlors during 1979.

Milk;de qulécement
Three options.are available to acquire cows for herd expansion -
~and for'replacement“purposes..fTheseuare@leasing:CQWS, purchasing cows

..'or raising replacement-‘heifers.

 Leased Cowé

‘Leasing cows éllows tﬁe.dairyménfto.écduifé}coWs,withﬁut invesff
‘ment in éows, youngstéck or yoﬁngstock_faéilitiesraﬁd Withouf cgmmittiﬁg
:éguity_aé~s§curity f9¥ bérréwéa ﬁoneyifor‘cow puréhaseé. Léase éQStS;;'
" are high ‘fi:‘ﬁt'._‘t»he,'y are a’vd-ire.ctj:» bded‘ué‘?cbio'r:i:»froni d]rrdiﬁrAl;ii:;j.wi‘ncémé.A : Leas1ng
‘fis~not common praéti@e in.Arizoda;-howéﬁer,‘it isfévéilablexfrémbthe

95Dairy FarmdLeaSingfCOmpanyulo¢ated:in Minneapolié,fMinnesota.'

- “Purchased Cows

S ‘TPuféhasing initial:ﬁerdfand'replacement heifersientails a~sig—f'“

’Aificanﬁ énnUal cash"requiréﬁenf;ﬁhowevér_there'is‘ﬁo:inveétment re- -
?quired"fof;ypungstoék or.yoﬁngst6Ck.facilities. ;Additionailfﬁthére ié£ 
:ﬁo~annuali§ost fof'?éﬁngétock;feedg faéiiifiés'éﬁ&fiaﬁor,i ThEIe”aré‘taﬁ;,
fbénefits;inﬂthat soﬁe cows wdpid'quaiifyﬁfOr’investmentfcredit énd‘ali' f

ﬂipﬁrchasedganimalsfgan"be depreciated. .
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" Table 7. -/1979-80 milking parlor costs.

SR S - . b o o : o
Parlor Type . Buildinga, "Equipment -. ..Mechanizationcfﬁ; -Total - -

'ﬁ*Slde‘OPenlng 60,560 . 64,000 . 12,500 137,060 -

~ 6gtall

. Side-opening . 74,700 . 77,900 - _ .14,400. . . 167,000 -
"8 stall . o :
«*?Slde—openlng 79,740 . 87,400 - . .16,300 . .. 183,440
10 stall - — L R S : '
_Herringbone 39,996 36,400 17,1200 - 93,516
Double 4 . S R h - o R
‘Herringbone'| 52,320 47,400 - 21,480 - 121,200
Herringbone =~ 65,330 - 56,800 25,840 147,970
. Double 8. . o s Co - . o -
 Herringbone - 75,960 65,700 _  © 30,200 171,860
- Double 10 = = SRR R S
-"Trlgon DU 58,704 - . 47,400 . --21.880 . - - 127,984 -
12 stall ~ - E =' R -

‘Trigen © ' 69,530 56,800 126,240 152,570 -

© 16 stall . L . . : S
Trigon~ - . 79,740 63,200 . . 28,420 - 171,360 -
118 stall o B L T o
Trigon . 87,876 - . - 67,700 . 32,780 . . 188,356
22 stall o S 3 , .
‘Polygom . ... 90,260 57,300 --. : 28,240, - - 175,800
‘16 stall oo e T e L S
 Polygon . - 134,088 - - . 80,600 - - . 37,960 - . - 252,643
24 stall ' T o S S
 Polygon 164,850 93,800 46,680 - - 305,330
32 stall -~ - R S B .

1 Source'- Armstrong l979b

Includes electricity, plumblng, hot water and holdlng pen for approx1—'
-mately ‘1 hr of ‘milking. Office, milk house and: storage $25/sq ft
milking parlor $21/sq.ft. and- holdlng pen $l5/sq fr. :

Equipment includes. refrlgeratlon milk storage mllklng equlpment
- stalls and feed sugars.

Mechanlzatlon 1ncludes power gates, crowd gates ‘feed bowl covers and -
"-detachers. . o P
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Raise&rReplacements ; 7' ' _ 7';”
Purchasing.iﬁitial herd‘and,;aising replacements in&olves the
highest invéstmént for a given herd size due to'inveStmen;'in calves,
heifers and facilities. Annual costs for feed, facilities and labor
are also higher. There are'tag benefits in that:revenue f%om cull cbﬁs
that were faisediis_capital gainvratherLthan ordinary income. ~Farﬁefsf
vwhq‘réise,their replacement heifers cqntend'that,they:are also better

able to,controlAthe‘genetic improvement of their herds.

Milking Frequency

rThe-milking,freqdenCy alternatives considered here are to milk
2X/déyror 3X/day.  As showﬁain_TableSZS,and 6-tﬁe-technical capaciﬁy—of
each milking pafior is higher withIZX/day milkiﬁg, Accordipgly‘the
total?investmen?,at technitalrcépacity‘isAhigher with 2X/day. milking ’:
- due to a larggr.investmenﬁ in cows and COrrgls./ Milkiné fgequency must
be determined“fr¢m'the proiéctionuoffnétucash flows'and-pfgfitability
as indi;ated by.rates of returms. Thé milking ffequency éhat»will pro-

. vide the highest net cash flows .and highest prcfits:shouidAbeiselected.

Milk Bésg
The United Dairymen of Arizoma (UDA) is-a bargaihi#g and supply
.cooﬁefative whosefﬁembéfs mérket ovef:90% of*fhe-ﬁilk in>Arizona;‘“The
UDA:awérds "milk base" to memBers,acéérdiﬁg t¢“their @rqduétion in:bASe
" earning ‘periods. fA pound 6f:"milk.baséﬁ-is thé:éuthprization to market

a pound of milk»évery day through_thé*UDA for;the<”qupta”lmilk price. -

. Milk marketed in excess of milk base -owned is,SOld_at_the;”over-quoté"
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. price. .Milk base was being transferred between UDA members at $20-$25

per pound during. 1979. . This is. an additional investment alternative.



. CHAPTER &

METHO?OLOGYVFOR.EVALUATION OF-ALTERNATiVES: ‘
The methodologyjdevelopea is.for-determining,the~investment.in
Cora milking facility, cows and corrals that achieves adequate cash'flqw
. for debt ser#ice,}fémily living and income taxes without“exéeeding aﬁy
”borroﬁing,constraint¥  Debt service includéé principal éné'iﬁtereét '
payments,_:Alternatives that -achieve adéqUate'cash flow canrthen be
.evaluated'to determine thé maximum profit alternative. The:methodology
developed to‘evaluaté_cash.flow-and,profits'for the various ﬁixes of ~
‘alternatives and’ﬁerd sizes uses graphic analysis.  Financial factors
. are Calcuiéted‘férﬁéééh_milking~parlor'and~mix,Qanlterﬁatives over;é
range of hefdvsizes>ué to the teéhnical capacity of thenparlor. Tﬁe’,
“. graphs provide»apprqgimations that,suffiée’for comparisoﬁ:of theAvarioﬁs
faltérnafivesm 1Once-theibest.combination is détermined gfaphically,';

precise budget' development can follow.

Calculations

. -The financial factors.that are calculated and plotted on the .
graphs are 1) total investment, 2) maximum borrowed capital, 3) equity

capital, 4) annual net cash flow, 5) before tax annual net returns, and

.. .6) before tax rates of returns: These factors are thé decision criteria . -

for selecting 'a dairy operation.
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a7
-.' Total~investmént;iﬁérrowed Capital
-and Equity
B The ;6tal investment:is:the suﬁ of ﬁhe dollarf&aluevbf lana;rﬁ
bﬁildiﬁgs,'éorrals; liﬁes£§ék, gquipﬁeﬁt ahd;machiher?{fof ééch»daify'sfz_
lopefatién over.thé range‘of'poséible hef& sizes. Eéuifyiis the-incfe¥
“a.ment-bf the“total'investumﬁt:that'is‘Committed*fromrthgnﬁe£ worth of
the éntfep:en¢ﬁr or dairyman'in-this éasg; The remaiﬁdefjof the'tétéiv
’-inVésfﬁéntvis Bor?owed fundsm{,This Ebftq&edrqapitél é5héiéfs ofviéﬁg'»
térm loans dn-:eal estateVandVintefmediéte'tefm1l§aﬁé£on:thé péfsoﬂal;
a"-prqpéyty;in-ﬁhe daifyedpefation.:NLenderéétypicélly‘réquire-sgcurity-qn
thésg‘ldans iﬁ»the'form of equity in vétying amounts. ;The ﬁa%iﬁum'Vr
borrowed capital is contingent on-the qui;y availasle.

R ) T=E+L

"'ffwhereflﬁ.;total-investment

 E'= equity or . net worth and

e

,L; DbOrrowed~capital-or.liéﬁilities

. Annual Net' Cash Flow ~
The annual net cash flow is the sum of annual cash inflow minus

-;-theisﬁm“of-annualﬂcaéh oﬁtfloﬁ. _Calculatiqnsuherein iﬁpiudeJdebt §ayf

menté;but*exclﬁde*family-withdfawals-and=inéome tax payments.

Befpie.Téx AﬁﬁuéilNet Returhéi

| ’ The befé%éﬁtéx annpai.ﬁetqréturﬁSLéré-the]éye?ége.annualrcaéhii

. éndiﬁoncésh.réVéhués minué:ﬁhehéash.ana ngﬁ;éash ébété;n;Cashftevegﬁéé,. ’
ﬂ‘areucash.sélés,éf milk and.livéstock. 'Caéﬁucosts are #he céshzo§era£ing.

costs. :A common non-cash item in a dairy operation is ‘an .annual change



Bt
V'in'invenﬁory. An increase iﬁvinventofy'isra'non—casﬁ revénue-anaié ae—
créase.is é ﬁoﬁ—cash cost. 'Aﬁotber ﬁoﬁ-é;sh costfiéldébreciatidn.,‘
‘ Depreéiation is ingludéa:here;'fChangésiipiinveﬁtoryfare:assuﬁéd £§cbe 
-:zéfo; o

,:‘f_There,are'two ﬁypes:of average;anﬁdélfﬁet,réﬁufns calcul§ted;
Afﬁe net return to manégeméntlan& total igVestment'doeévnot includelin—. "
ﬁeresf:ﬁaymeﬁfs'OAJBorf0wedVéépital as{afgbst.“Thé:n€£%¥étﬁrn-t6 ;i
'Vmanagement,éhd’eqUity doés include these intefgst-péymEns as.aféost;'
@ Rmm-TC |

‘.whgre:;ﬁr =.retumm to'management:éndxtoﬁal-iﬂ?éstﬁent‘f}':J

total revenue

) PRGN - Pj- 1(1-8)

feturn to management and .equity .

‘total costs

.=Wh¢ré:;RE

. i'= average interest rate.on borrowed capital

.M‘ﬁ;ﬁés of,Reﬁu£ns'a 
E ;«The ratés-of returﬁstfacilitate:comparison of1£he.prdfitabili£y‘

bf{thé éltérnapivéfdéiryvépgratiOns.x Th%ifate éf retgrn4pn totgl in-"
.}véstmént.iS-thefrétﬁrn_oﬁfmanagemenf'éﬁd?tb;éiAinvesﬁﬁeﬁtcdiyidea{§y*ﬁ
the total-@nvestm;nt. The'rate of return'0n3equity'is:the rgturﬁ-qn
: -m;ﬁagement and.eéuity'divided by ‘the equi?Y-*‘These ré#es‘bf r¢t9?ﬁ5 :
JQﬁeﬂéélculate& éﬁazﬁiottedQ;f | . “

GRS S

where: ii = rate of return on‘tdtal investment



39
R, - i(I - E)
B

<5>j rg =

where: rE = rate of return on equity

i(T - E) = intereét paid,oﬁiborrowed capital

.Maximu§ Profits‘

The return on management and investment is tﬁe.profit on the
' investment ana is considered héréin to be a function:of ﬁheltotal in-
‘vestmeﬁﬁ;i The returnvon'maﬁégéﬁent and eqﬁity ié'ﬁhe profit for‘the
dairyman° | -

§§) ,nI = Ri = F[I]

Vﬂf where: T = profit on investment.
 (72 Ty = R = F[I] - 1i(I-E)
. ‘where: T ;"pfofit‘oﬁ-equity

E

" To maximize profits it is necessary. to satisfy the condition:-

(8) dﬂE

_:-Substituting equation (7) into equation (5) results in the

following expression for the rate of return on equity:

L _ Fl1] - i(I-E)
(9) rE = E

. To maximize the rate of return on equity it is mecessary to
- ...satisfy the conditionm:

i-,(lb)"drE
ats

]

txj

- - = 0

S
E

‘ml

‘After simplifying’equa;ion (10) we find that the condition for

maximum profitS-aﬁd for maximum rate of return on equity are:
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Therefore maximizing the rate'of'feturnfdﬁea»giveh'equity con-

“tribution-results in maximum profits.

Maximum BOr?OWing,éapabilify.
~LenderS“ad§isevthat the~amount Ofiﬁoneyea'farmer-eaavborrqw
~*depends on- the "Four C's of Credit! which are";lj}éhafactef; 2)"
Collateral 3) Capability and 4) Cash. Flow._ |
. Character 1ncludes personal honesty, 1ntegr1ty and trustworthl—
bness. Collateralrls the amount of secuflty or‘equlty‘a boefower can
-a,pledge to the lender. »Capability.refersetp-the»management“skills
:ademonstrated in;epe;ating.theabusinessa';Cash'flqw is.the'prejected:
.returns. available fof.debt~seryice; ' |
Diseﬁesions with loan.offieers ofilending-institﬁgiens regula?ly

abiﬁg,Busiaeas wieheAfizonaidairymea‘prﬁﬁidedranieaeimate ef;fﬁe @;giéﬁ@'
.egdrrowing eapabiiity1for inveetmept in dairy ope:ations.  Tae concenaﬁg .
”is‘that-an'individual.Wiﬁh:sﬁi;able"eﬁanacter«an&;capabilitfecoula
=,ﬁorrow up..to 75% forflong termeiﬁvestmentuin real;proéerty,Aup to sozeA'
ffef;;ntetmediate ter@-ipvestment in ﬁeraenalapfopefty.and.upito 1007«
.ffof shoreeterm loansefdr epefating capieal,uproeiding the;pfejected;eaah
‘:5flow~is‘adequate tbfcover‘debt service. Long term loans are typlcally |
 20 30 year mortgages.en land, bulldlnga, corrals and wells. _Inte:f7

_medlate term,loans are tYplcally 5—7=yearjloans-fOr.machlqery, cattlef”
1ﬁend eqalpment Short‘term>loaaa; three;te‘tweive meﬁthe,-areffor:feedi.
furchases and are netbcon51dered hefe.as 1nves£ﬁent borrowing. Lendiﬁgf

‘institutions prefer not'toAaccept milk base as collateral and so the UDA

/
-



a
“milk:base[nééesééry;for”sélling-miikfét fhe“higher,ﬂquota”lpficé‘mustji;f
fbe}éarned]during,the:annual}”base earning period" or puréhased with

‘equity capital.

-G;aph Constfuctioh g

Figﬁfé lZ"i;'an illuéérétidﬁAdf a_typiéal'éeéiés-offgréphé;férf.“
é'épecifiC‘investment'alté;ﬁativewEbfﬂe hofi26ﬁtal axis‘fof eéch graphjﬁ"
5i§ithé;sizéfbf tﬁe_déiry.opéiation”iﬁnnﬁmbe#_Qf’€OWé.:fThé &éﬁtiéali';£;;  f“
ax;S‘fbr ﬁﬁe1investﬁent;gréﬁhgénd £a$h floQ gfaph7afe:aoliars.'-The_‘
_ §e£ticaL éxis.fdrkra;és'of-réturn‘igfin.percéﬁt; |

Théhserieé'of graﬁhs-éré conStructed;éQ thét the vari&us'finant,v'
ciélﬁfacﬁd;§ related to each size qfidairyfopératién afe.pértfayed.' '
'éoﬂéﬁructiéﬁ.of‘the graphs eﬁtéils ;él§uiatiﬁéfthe finénciai~fact§fé*

for the Tange of herd sizes and plocting the points.  The loci'of the
 p§ih£s aré*ﬁhé'cuivés éf’the'Qariabiéé cpﬁsi&éiéd.'*Oﬁcé'coﬁétfﬁqfed;5;f'
,ﬁhé $e:ie§;Qf1gfaphs can be eptergd%gf'anyfonéfbfpthé}yafiabies;-herd‘:
éiéev§r‘fiﬁaﬁéiél.féétors, éﬁd-theﬁdiﬂét Qariébieé caﬁ-Be;reédidff théi:
‘graph. | |

iy "‘Ip“the Sémpie situétion depiétéa in Figure-lZ;vfﬁe ratevof re?l
tﬁrn on investment is greafer than-thé-rafe Of.retﬁrn on equity. The 
':'average in;eréstsraté paid on-boriQWéd capifél détefmines which,ratei
qureturnfis higher.'”Iffthé'rétE-éf;%eturnao#nthe:investmentvié-gréatef.
x‘.tﬁén*fﬁeﬂé§erage_iﬁferést-téte,»;héi;étexof{feturﬁ~onfequityvis@gréatérl

3tﬁaﬁ the‘ré;e-bf return onlithStméﬁtf,gﬁthe;§e1§,:if?the fa;e of re-

-turn onsihVestmentﬁis~lesslthan the average interest rate, the rate of
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Sample graph for evaluation of dairy operations.



,retﬁrn.on eqﬁity is less fhén_the faﬁe_of.feturn‘on investﬁgﬁti Ihis'ié
.préQeﬁ'asAféllows; | U
~Subtracting'ri_from‘both sideé of equatipn (5),yi§lds

40y - p e B T EE D |

, -y
I = I

This equation. is simplified to:

S ,’; o= Gp - 1) %_f no
;Siﬁce I > E then Q%‘;;l)k>i0.g,Theref§re
j if‘§rI‘—,i)7$7O‘theﬁi(fﬁ ~'ri) }»O;ibr, 1
if rI ?:i theﬁ Iy >,rI; Conversely
:'if”(rIv— i) < 0 then (rE - rI) < 0;
"-O£5 if:rI'% irth§n‘r <r

E I’

:;;f.Evaluatiqn.of Alternati&es
.fuiTﬁe?limitinéufaCtdr for]é’dairyﬁagscoﬁsidéfiﬁgAaniéipénsidn7iﬁ;"'
' §eétment-i$-the nét wdrth éoﬁstraiﬁt. ;fo.eValuateéthe»investmént |
'éi#efnétiyesuheiwouiaﬂeﬁtethhe‘ééries oﬁ«graphsréfghis;equitff(poin£ ;
‘fAD_aﬁd ﬁfoééed'ﬁori2¢p£élly-uﬁtil:iﬁﬁerséetiﬁg'ﬁhézminimﬁm-égﬁity linéA-
.aﬁ,péint.B;;uThis in;erseéfion:establiéhgs;the~siéé;dairy operation and
1‘:fﬁe'rélétéd:financiéi;factoré; total~iﬁ§e§tﬁéﬁ;;a£;édinth,-éﬂhdal,caéh} 'f~‘
:flow.at péiﬁf D, raté of return on inveétmént'at pdint E,<aﬁ4 ratebof};
'teturn=oﬁ'éqﬁity“at'péint F. fTo*compare}and éyalﬁéte_thé'iﬁVestment?Vﬁ
 :$1£érﬁ;tivéé.£eQUife$aconstrﬁction of,;'séba;ate series of]gfaphs‘for?'f
_eéch‘expansion:altgrﬁétivé.shown;in Figuref6 ﬁhat.ié»to‘bé;eoﬁsidered,
| i ThéafeaéibléJaltéfnafiﬁgs‘aréffhésé~w1tﬁfé!hefdiéi;githétxﬁré;i:jf

- wyides a‘ positive annual net cash fldw-édéquate"fof family“liying aﬁdfif'



A

”f,income’texes ' The graphs of the fea51ble dalry operatlons are compared_~

"to select the most profltable as 1nd1cated by rates of returns; ahd
'A}the operatlon w1th the hlghest cash flow pos51ble w1th .an’- equlty con—agd
;stralnt.' Another con51deratlon not deait with hete ds the most proflt;h‘l
'eble opetetion wheh“e#pended over timebto the technieal capacity of’ the'
'"milhingfgerlor; .. “ R | | i
i _The dairy déeratlon selected w1ll depend on the 1nd1v1dual sd?:"
";situatleh,; Some’ w1ll dec1de oh the alternatlve that prov1des the hlgh—v
‘)est;prdfit3=1mﬁed1ately.~’Others hlll:opt for~the.operetionzwith |

~potentigl for growth to the largest size ' dairy herd.



CHAPTER 5

EVALUATION OF ALTERNATIVES:

" A TYPICAL EXAMPLE

. TheJmeﬁhodology.devgloped ineChabtef A:isuused-hére to evaluate’
the»altefnétivésrin a typiéal situation facing»ah Arizona’dairyman,'The
situation is é:dairfman selling hisrfarm to capitélize on urban expan;
.asianwhb.estimates,a~netgworth of.$2imillion in-casﬂ,,lana,'qattle, -:

: equipmeﬁt and milk base.- He-inteﬁdé'to-initiate»a'dairyioperation-at

'~ a new location in-a mechanlzed Polygon 24 mllklng parlor. - The techﬁicalr
caéac1ty of thls parlor Qlth 2. mllkers ranges from.1,660 - 1 800 cows.
W;;h ZX/day.mllklng.and'from;lgl90 —71,300 coWsTw1th 3X/day milking :
»(Tables 5 and! 6) He has:to dec1de whether to initiate the dalry opera—i
t10n with ralsed purchased or leasea cows s w1th éX/day or 3X/day mllk-

-1ng,-and the amount of milk-base to purchase.

“Graphic Analysis

The fi#anciai factors (Investﬁént, Maxiﬁum Borrowiﬁg; Equity, -
Net‘Retufn, Aﬁﬁual Cash Flow and Rates éf Returns) are calculated for v
- each alternative in 200 c6W*increménts up to the.techniéai capacity of
the Polygon 24}f The data used as aFBasis fo:zcalculationbof the finan-~
ciaiifaﬁtors;isséxtraﬁolaﬁed.frOm_bddgets'genefétédrby,the'Uhivérsity:of

Arizqﬁa“Dairy'Budgét Generator Program.using'1979‘éoét/price_informatidn.'

45
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Investment’
The iﬁvestmen; in a dairy operation with a Poiygon 24 milking féc;'
iiity and &arious herd sizés_is showﬁ in Tablé 3. _Thefe are three types
“of investmeﬁt céstsICOnsidered heré;’fiied*investment'césts, Iumpty in- .

vestment costs and per cow investment costs.

”.Fiked Investment Costs. These costs;afe the'polygonVZAfmilkiﬁg
'parlof with milk -house, office,.holding'pen,'blumbing*aﬁd electrical
‘hookOup; the equipment including stalls, milking systém, milk storage,'y
‘milk cooiiﬁg and paflor feed system; and the méchanization inclﬁding
;fowd gate, power entry/exit gates, feed bowl cbveré aﬁd automatic de-
ﬁécﬁers. They are fixed regardless of herd size; féised, purchésed or

leased cows;.2X/day or 3X/day milking; and, milk baserécquisition,

Lumpy Investment Costs. These costs are for the wells/water stor-
* age system, parlor-wastevdisposal_SYStem, machinery for moVing>feed,
~ livestock and supplies. They are fixed in the smaller herd sizes -and

- increase in lumpy increments. as the numbers .of livestock increase.

Per Cow Ihveétment Costs. ,Cpsts.that'iﬂcfeasefon a per cow basis
';iﬁclude cows, édfréis, milk . base, . cool shades; lahd;'fouﬁgstockrand calf/A
_vheifef”faéilitiés, The yoﬁngstock and voungstock facilities iﬁvéstment’A

”coéts oniy apply'to the réiéed replacemeﬁt alﬁernativésl Thé‘per - cow

~costs typically account for over 9OZ.of‘the investment costs and so the

total investment-lines on the graphé;are‘approximately;straighf lines.
~Equity-
“"“The minimum’équityirequirement*for the ‘herd sizes of ‘each alter--

~native is the difference between the maximum borrowing capability and



costs.

C. Item I, applicable with purchased cows only.

~ Table 8. Polygon 24 investment
Herd Size
200 400, L SO T N LA L0y
A, Puarlor 134,058 134,068 134,088 134,058 114,088 34 134,088 134,088 134,088
B. Milk Stalls 35,260 35,260 ._'35;260 © 95,260 35,260 35,260 35,260 15,260 35,260
c. Parlor Equip. 'ios,Joo 106,100 106,100 .v 106, 100 106,100 106,100 106,100 106,100 106, 160
D. Calf ‘lfaclilitiesa ’($6>0/cow) 12,060 '21.,000 36,000 .‘4.3,.000 © 60,000 ;‘72,000 84,000 96,000 108,000
By Corrals® ($360/cow) 7_."2,000 ]lf/o,OOO 216,000 288,000 36Q.(5_0f:) 432,000 - 504,000 576,01?0 :61;8,()()0
E., Corralsh: ($l97/cow5“ 39,4@0‘ 78,800 118,200 ‘fsi,éoo 197,000 236,400 275,800 315,200 354;600'
- F. Cool Slhvades ($152./cqw) 30’306 61,600 ) .'92’400 1.23’260 ‘151,’0'00 1‘84,=800 ’ 215,600 '246,1.00 277,200
c. Wells/HQSce ' 60,400 60,400 60,400 60,400 73,600 '75,600 73,600 106, 800 106, 600
. Machinery " 76,000 76,000 ° 112,400 . 112,400 130,750 130,750 165,000 165,000 185,000
I.I:Cﬁttlca (§1,860/cow) 372,000 724,000 1,116,000 1,488,000 1,860,000 2,232,000 2,604,000 . 2,976,000 3‘348‘000
I., Cows® ($1,200/cow) 240,000 480, 000 720,000 960,000 1,200,000 1,440,000 1,660,000 1,920,000 2,160,000
J. Laﬁq (40,000 + §160/cow) 72,000 104,000 136,000 168,000 200,000 23%,606 264,000 206,000 328,000
K. MLk Base $23/1b o ' ‘ . ‘ - R
15,250.0 ave. 41,78 1b/cow 192,192 384,384 576,576 768,768 960,960 1,153,152 1,345,344 1,537.536 1,729,728
16,012.5 ave. 43.87 Ib/cow 201,602 403,604 665,406 807,208 1,009,010 1,210,812 1,412,614 1,614,416 1,516,218
16,675.0 ave. 45.68 1b/cow o 211,412 422,824 634,236 845,648 1,057,060 1,268,472 1,479,884 1,691,296 1.902.708
17,537.5 ave. 48.05 Ib/cow - 221,022 442,044 663,066 684,088 1,105,110 1,326,132 ¥,547,154 1,768,176 1,969,198
'18,300.0 wve. 50.14 Ib/cow 230,632 461,264 691,696 922,528 1,153,160 1,383,792 1,614,424 1,845,056 2,075 088
’é, Items Di; E15:I1.app1iééb1e withﬁraiéed repiacémenfs only.
b. Item E, applicable with 1éased»and purchased cows only.

Ly



s
riﬁhé totaiiinvestﬁén£. ‘?ﬁevmaximum,borrOWing‘capabiiityris calcﬁlatedr -
Viusing thérguidelinés discué;éd eariief; thétlis, 75% bf reai prb§erty
;éﬁortiéédloVEr‘ZSiyears'plué SQZ of ﬁérsonal:propéftﬁ'amortized dver;

3»"se§§n yéé#é,rﬁThé}iﬁterest rafe_ﬁséd'fbriloﬁg;term.mérfgagés-waSJiO.lZ,

 'énd.for infefmédiéte term.lpans.is lé%.' The énﬁual debt paymenté fqr

glfﬁeJ%eai‘estate'mortgages:aﬁd the personal~prqperty ioéns werefcaicﬁ-: e

Vlaféd éhdvintefest paYmths were uééd as a coét in Calﬁuiatingitﬁe énnﬁaix

_ ‘-net return to the owner's management and equity.

o Casl'.lv‘Flrc;y% Wifh Polygon 24 o

- Thé befofg.t#x annﬁal net.cash‘fioﬁ is the-qash}inflow:minus.thér-
vcgsh oﬁtfloﬁ) fhis.is:the_cash received from milk'énajliveétbck.salesA |
',:ﬁinus cé#h-paid'fo?v6pefgtihg'COsts-and'debtlsefvice; :Any famil?*cgsh:

~.withdrawals or income ‘tax payments are not included. -

7.N§t.Retufﬁéfwi£h:Pbi§gon 24>,

o The béfofé fax'énéual nét return to fhe~ownef7swmanagemeht and

";‘gquit§~igérevenuégfrom'miik;and liVestock éaléé minus operatiﬁéléosts, :iA
}&epreciaﬁionland in£érést;dﬁiborrqwéd“inve§tmént*capifal.f-Thé.béforegéég ’

-;?annual‘nét;feturﬁ{tolmanageﬁent and iﬁvestment'is revéﬁue_frémfmilkAaﬁd;:

_livestock sales minus operating costs and depreciation omnly.

fRates,of:Returns with Polygon 24 = .
HnThe1rate-qf»return-oﬁ,equity-is the return.on'ménagement,and
‘equity-divided by the equity. The rate of return on investment is thé;

ﬂﬂ}return_onymanageméﬂt}and_inVestment-divided.byﬁthe’total,iﬁvestment. o
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Figure 15.
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Evaluation of raised replacements, 3X/day milking,
no additional milk base for production increase.
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Figure 16.
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Evaluation of raised replacements,
sufficient milk base.
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L Raieedeeplacements

Figures 13 to 16 arevthe graphs-developedAtb evaluate:the mechaniaed
'PoiYgon 24 milkingvparlor with raised replacements, different nilking fre—
- quencies and ‘different levels of milk base. The net returns cdsh £lows o
and’rates of‘returnS‘are based on revenues and.ccsts;pertinent to-a dairy
operation that‘is.raising_calvee and-heifers.for.replacement<stock. All

'rheifer calveeiare raised and those Springerﬁheifers'nct,neeaec to-replace'
- the '30% annnal cull and'SZ:mOrtality in tne milking-herd areusold;v Re-
venues and ccstS”areias innicatédiin Tablee;9‘and'10, |

Fignre 13'is;the serieeaof three graphs ceveloped tojevaluate a
dairy operatlon with raised. replacements that is milking 2X/day with tynl—
cal" annual mllk productlon of 15,250 1bs of 3.5% milk- per cow, 'w1th no milk
base; Most Arlzona dalrymen market thelr milk through the UDA and tHose ‘who
vhaven £ earned or purchased mllk base must accept: the lover over—quota
price for milk-sales. As indicated in Figure 13 the_lower milk price makes
‘an option without milk’base'infeasible.' With a. $2 million equity and no
inveetment in nilk base‘theaherdrsiae.is_13550 cows;evRegardlees of-herd‘
size, the-cperation would be infeasible because the‘annual cash>rlow’is
negative-atfall'herd‘eiZesvand_is decreasing with eiae,

Figure 14 is tne'series;of‘three graphs deneioped to -evaluate the
same ‘dairy operation as-in Fignre 13 with snfficientlmilk base pOSSessed f=Yo!
that‘the115,2501153;fannua1 nilk prbcuction per.cow is marketed.at.the hign—
.er ""quota" price. In-thiS’case'there is investment in milk base and so tne
_’herd=si2e'with a-$2 million_equity iS're&nCed to 87Q:cowe. This;option,rs
feasible since there is:a Prcjectea positive‘$50,000_net annual cash flow'forb

“family living and income taxes. The rates of returns are low at the initial
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. Table 9.  Revenues.-

‘Milk Sales per Cow per Year '

. Produc:ion Situation oo : _ Dollars/Cow>

2X/day: milking. . )
15,250 -1b. -annual- productlon -

1,601.25

~‘No Milk base. possessed
Over quota price ($10. 50/cwt) :

2X/day mllklng - o :
15,250 '1b. -annual productlon ji 1,906.25 T

Suff1c1ent milk base possessed
Quota prlce ($12 50/cwt)

B 3X/day mllklng b
17,537.5.1b. . annual prcductlon‘ .
2 No. additienal milk base™ - :
©152:5 cwt @ quota price ($12 24)
22.875 cwt @ overi'quota price’ ($10.24)

2,100.84
e ,

3X/day mllklng

' ' b _
s . 17,537.5 1b. annual productlon If' ff:2,146;5&7_

7 Sufficient milk base
Quota price ($12, 24)d
"Livestock Sales per Cow per Year .
. - Raised = :": - , Purchased © - Leased
o " Replacements. = © . Cows “ Cows
| .. calf Sales® | - o I
Heiferf € $100 -~ - - . 747.5 47.5
"o oBullf @ $ 50 Lo T 230750 oo 23175 --23.75
' Héifér Sales® o S ‘
© . Springer @ $1200 - - ° - " . ... 88.33
©. Qull Sales :
. Heifer® @ $,50/1b. . oo 7.63 - S
Cows®--.. € $.50/1b.. . w.195.0000 © .195.00
Dead Salest S - .
Heifer @ $25 o .33 - c )
Cows . = - @ $25 Y £ SR .75 . U715

Total . o 0 e 3150790 o 267,000 72,00

.-?Raised purchased and. leased cows.
b15/ increase in- productlon with 3X/day mllklng.v
“No milk base acqulred for 15% increase in productlon.

'dMllk prices- adjusted - $.26 for decrease -in- butterfat
assoc1ated with15% 1ncrease in. productlon.» ’ :

f',50/ helfer and 50/ bull calves born

fSZ-calves born dead or: deformed ! U

eigMortallty Rates. .galves_O*lzemo.58%§fyeaiiings:134241mo.e32§

o ) o ”‘-.dows 24>m071+:3Z.' - T LT o
abSterility rate 4%. '
1641l rate 30%.



TableAlO,i Operating costs.

e R Herd.Sizea . -
0-500 500-900 900-1,300 1,300-1,500 . 1,500-1,700 1,700—1,900

°"Pol§éon 24 Parlor Equipment
and Mechanization

Depreciation . © 18,135 18,135 - 18,135 18,135 . 18,135 18,135 -

Taxes = - 13,663 3,663 3,663 3,663 3,663 3,663
Insurance _ l,610_> 1,610» . 1,610 B 1,610 » 1,610 - 1,610
Repairs & Main. = 13,955 13,955 - 13.955. 13,955 13,955 13,955

Wells,FWater Storége _
- Waste Disposal & Machinery

Depreciation 15,426 20,826 24,518 29,656 31,870 34,870

Taxes . 1,652 2,120 2,509 2,95 . 3,318 3,578
Tnsurance 1,299 1,839 2,147 2,662 2,734 3,034
Repairs & Maint. 15,784 21,544 . 25,336 30,816 32,808 36,008

o1



56

- Table[lO——Confinued.,:

Per  Cow Costs‘that’DoiNot Vary with Milk Production .

‘Raised - gfff,PurchHSEd, '7gfLeasedTe5‘
Replacements . Cows .= - _-Cows ...

Depreciation® - - " 48,85 . 34,000 . 34.00

maxes® 0 1625 0 13560 .- 5.80

Insurance® . . . 11.32 o 7.60 . .7.60
. . | | L

. Repairs and Maint.' .. 22,70 - . . 16.50 © - 16.50 -

Fuel . 25,00 .7 22,00 - - 22.00
Urilitdes - 26,00 20,000 020,00
Labor . - - 140,00 - . -100.00 .100.00
“Breeding. . - .. 15.00 .. 15,00 - 15.00
- Veterinary. N v . 7.50 : o 7.50 o 7,50
e*thorage and- Youngstock Feed nfwf,f84l,0b u.‘;"UZ*Q53O;OQI "~7?f530.00f

' Cow Purchase ~© . - . .7 400.00

Cow-. Lease o >f'_ L ST T . 576.00 -
Mbrtallty Replacement o -  _ o ‘1—: o o 736.00e3~
Total 1”51  1,153.62 - 1,166.20  1,370.40

. Per Cow Cqsts’that Vary with Milk Production

- 2X/day mllklng

‘15 250 1b. annual productlonfl,_k:"::j_; BT 7_':Dollars/cr:owg

'Feed concentrate - o ‘ ' - 482.60

"~ Milk hauling o L e 36.60 -
. Coop. fees -~ -~ REUTIRE S S © . 36.60
~Supplies ' o o o ' 43,00
. Production testlng . SR B L - 10.20°
.MllklngJ' . T .59, 00 - .99. oo :
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3X/day mllklng " h
©17,537.5 1bs annual productlon

- Feed concentrate
~-Milk ‘hauling
- . Coop. fees
Supplies
Production . :
Additional Utilities
Mﬂkmglﬂmﬂ.

g

1%*Dollars/cow

- 548,40
42.09 ;

S 42,09 ¢
. 64.00 -
©11.52

.10.00
83.00- 138 00

'dZJaSame costs for,raised,:purchaSed and leased cows.
: bSame coscs regardless of‘herd size.

©Calf pens, correls; cool”shades;f

_ *»Calf'pens,)correis, coolaShades"cattle “land.

e

o Calf,pens,-cool shades, feed 1nventory.
g <

Calf”pens, corrals,'cool shades.,»

°f=gSame costs for: ralsed, purchased and leased- cows.v"‘

lSA increase with 3X/day milking.

S5 One pound addltlonal concentrate per 2. 5 pounds addltlonal mllk

productlon

JMllklng labor: costs vary ‘with herd size:
MLC=WR XNMXILHX 365
‘- where: WR = hourly wage rate
. NM = number of milkers ' |
_ LH = labor Hours per day -
and: LH =-MF [CM + CT"+ ST + CM (MT)]
R - '8ST e lOO
" MF = milking frequency .
~ CM = number -milk cows _
SST = steady state troughput
CT = clean up time
. ST = set up time- , v
MI = movement tlme of 100 cows

N

A
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fv870 cow herd size but are acceptable ‘at the technlcal capac1t§ of the
lelklng parlot. | ’ | : b
Figufe 15 ia the sefies‘ofvthtee'grapﬁsddeveleped torevaldate tﬁeg
: :‘32 millioneequity'dh;estﬁehtrin.a dairy-operation”with5faised reulace—,';:'
lﬁents that is mllklng 3X/day w1th a. lS/ increase in mllk troductlon to dd
ll7 537 5 1b. per cow.d ‘With this proddctlon 1dcrease the‘quallty of mllk
is lessened to 3.3% bdtterfat and the mllk Drlce ds adjusted accordlngly
: No addltlonal mllk base is added so 15, 250 lb of'milktis,marketed at the-
",ahlghers.quota,p;}cev'and»tbe lSA,lncrease (23287,S;lﬁ;>}te3ulting’from.3§/v
,dday~milking is matketed at the,loﬁeff"overéqudta priee"«~}Since there'dsd
~ﬁo_additional investment"fpr,milkabase:with this:optddﬁ“the'hetdfaizedie~f::
ﬁé70vcows,dthe.same'as:the previous.option. ,ihis~dairyib§eratioﬁiiScfeaa-"
'Qtidle‘With=ap§roximateiy $ll35000«netganndal/cash'flowtfqr‘familyfliQidgdand"
{!dneoﬁe?taxes;~Thentates bf;retutns ate acceptatleaatftﬁe}initial£870 eowiﬁ
‘ ;hetd size-and'would>be-evenfbetterfat;the teehnieal"eapaeity~ofit£e parlpr.
| aFigurefi6»is:the.sefies‘of-th;ee graphsldéﬁelbped.to evaiuate"a
'dairy,operatiOn-with_taised;teplacements-that‘dabmilking'BX/day Qith,a‘lS%
'-?-,id'c'i'easbe:-f‘i:n »b’rodﬁctidn '.and "suffic':ient‘ milk Aba‘s‘e "IPQSSeseéd 80 that 'Iall‘ mllk
;ia sold atdthe'higher ”qudta price". Thedadditional'intestmentiinﬂmilk :
'.base'reddees the initialtherd size'teiSZd cpwa;a'Thisfoption dsathe bestd‘
pqssible:hith raised repiacements. | |
Table~llradmmarizesdthe results deterﬁihed from the,series.of
—gtaphs..d:hree X/da?idiikingddf'820vcows.projects therhigheataadnual netf
ICash.flbwfand the_highest rates of feturns. fAdditipnaiiy, thisdoptioﬁrr
‘ptojeetaitﬁefmost1profita§ledeperation.at1the}teehnicai5eapacit§;of»the_ri

Polygon 24nmilking»parlor with raised replacements. " The rate.ofgreturnf’



Table 11. Raised replacements: .

ChefactefistiCS‘With $2

million equity

investment.

% Return on

: o Herd Net . Cash 7 % % Return on
Dairy Operation ' - Size - Flow Investmenta Equity Equity?
| No. ¥ % % %
3X/day Milking and - . : .
Sufficient Milk Base 820 135,000 8.9 57 | 7.0
3X/day Milking Without
Added Milk Base for I o
Increased Production 870 113,000 8.3 © 56 ) . ‘5.9
. 2X/day Milking , SO T co o e
Sufficient Milk Base 870 - 50,000 6.9 56 3.1
2X/day Milking : o o . .
1,550 ~315,000 0.3 43 -14.1

No Milk Base

aA.verage annual interest rate on borrowed capital ranges from 11.47% to 11.6%.

This is greater than

the rate of return on investment therefore this rate of. return on investment is greater than the

rate of return on equity. (r < i

°

ee T

E
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. on-investment because the rate of return on investment is less than the

‘.,average interést rate paid: on borrowed money (ri < i therefore rp < rI).

Purchased Replacements '

Flgures l7 to 20 are - the graphs developed to evaluate the

E mechanrzed Polygon 24 mllklng;parlor~W1th purchased replacements, dif? '
ferent"milking’frequencies and different levels of milk haseipossessed.l
:‘Ihe~net'returns; cash flows,:andvrates;of:returns'are_based;on revenues
rvand costSlpertinentitoAaﬂdairyfoperation-that isfnotdraisinéiany-heifers;

but instead is selllng all calves and purcha31ng all replacement cows.

="One” thlrd of. the mllklng herd is purchased annually to- replace the BOAf,

'cull and 3%. m.ortallty° .Revenues .and costs are- ‘as. 1nd1cated in Tables

Flgure 17 is. the serles of three graphs developed to evaluate

.”4a dalry operatlon w1th purchased replacements that is mllklng ZX/day

‘Rl Wlth typlcal annual milk productlon of - 15 »250° lbs.. £ 3.541bf,m11k per
r~gcow-and no mllk-base. ~W1th no. 1nvestment 1n»mllk base,-there is unused

;equlty -at-the technlcal capac1ty of the Polygon 24 mllklng parlor

:'7fkThls is- not a- feaSLble optlon because the net - annual cash flow and the

Ll rates»of.returns at all herd>s1zessls;negat1ve.

Figure.18ris‘the-series ofjthree.graphs:develOped to evaluate
;ithe ‘same - operatlon as-’ Flgure 16- w1th sufflclent mllk base/possessed so
.- that- the milk is. sold at the higher _quota~pr1ce“,“1W1th investment in .
-milk base,'but no.lnvestmentrln youngstock oriyoungstock,facilitles, the
herd size is.l;OZS;cows.”:This:operatlonlisbfeaslble’with'$éb;000

" projected net annual'cashfflow available-for-family living and income
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Figure 17. Evaluation of purchased replacements 2X/day milking,

no base.
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Figure 18.

Investment

Minimum Equitv

Annual Cash Flow

Evaluation of purchased replacements 2X/day milking,
sufficient milk base.
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Figure 19. Evaluation of purchased replacements, 3X/day milking,

no additional milk base for production increase.
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Evaluation of purchased replacements,
sufficient milk base.
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| tax. :Theiinitial’rate of retﬁrns are low but the projeetion‘is for ae-
cepﬁahieifates ofrfeturns,ethhhe=ﬁeehhical capacity of the ?olyéon 24,
e,Figdre 19 is the sefdes'of ;hree grephs developed to”eValuate“ti
-ithe $2 miiliohpeqdity ihvesfmehtiih ; dairy speratioh &dth pufehased ;‘;'4'
_ replaceﬁents thaﬁ is milking 3X/dethith a iSZ inerease ih milk ppoduc;
- tion to. l7 537.5 1b. per COW. . Wlth thls increase 1h productlon the
quallty of milk is changed to 3. 3/ butterfat and the prlce is adjusted -;
g;accordlhgly.va,total of 15,250 1bs./cow is marketed annuelly:et ‘the "
”qhota”'pfice ahd.the'lSZ}increase't2;287.5 ibs.) resulting from 3X/dey,
h'_milking;‘is marketed at the 'over quota' price. Since,there is no ad- .~
'”ditionai;investﬁent fpf;miik Baseapiph this optien,-the herd size is
1,025 cq&s, the same as the:previous operation With'ZX/day milking.
This dairy operatioh is feasible'with-$160;doo net enndal.cash”fIQW'
available for famiif iivihg ahd income tax;{ Thejfates>of retdrns are
- good atnthis.initial herd~size'ahd.hhe projectionhispfor.yery good rstesk
'{ef return at teChhical capecity oflfhe milkihg parlor.

-FigureyZins she_se;ies of éraphs developed ﬁq-evaluage a dairy
'eperatidhewithhpdrchased;repiacements thathislﬁilkingj3X/day‘wi£h a lSZh
Vlncrease in productlon w1th suff1c1ent mllk base possessed so that all
mllk is sold at the hlgher queta price. -The addltlonalAlnvestment 1nf
milk base reduces the initial herd size to 985 cows. ~This option is the
:~best,possible Withfpufchesed-fepiacements.~
Teble 12'coﬁpares;theVOPtibns:withvpurchasEdifeplaéements. 3X/‘

" .day mllklng of 985 ‘COWS . progects fhe hlghest net. annual cash flow and |

e=the.hlghest-rates;of:returns;f Addltlonally; this optlon projects the



" Table 12. ‘Bnrchaeedfreplacenentek

‘Characteristics

with $2 million equity ‘investment.

o : Herd Net Cash % Retnrn‘on' . 7% Return'
Dairy Operation - Size Flow Investment? Equity on Equity?
3X/day-Milking ena . - v - | ,t -
Sufficient Milk Base 985 200,000 -10.4 60 905
 3X/day Milking Without
+Added Milk Base for. o : I : Lo
Increased Productlon : 1,025 . '160,000 9.4 61 8.2
"2X/day Milklng _ , SR AR - ey
Sufficient Milk Base’ 1,025 90,000 7.4 61 4.8
~2X/day Milking . . o o - R
No Milk Base . - . =~ 1,816 —3'20,0‘00 -1.9 - 44 ‘-@1’9.4‘

Average annual 1nterest rate on borrowed capltal ranges from 11.47% to 11. 6/

the rate of return on 1nvestment

‘raté of return on equity (r < i

rp <r )

This is greater than
" therefore this rate of return on 1nvestment 1s greater than the

-~ 99



67. :
most profitable operation wheh-herd~expansion is completed to the tech—

nical capacity of the Polygon 24 milking parlor.

ereasedrCows

: Flgures 21 and 22 ‘are developed to evaluate the mechanlzed‘
Polygon 24 milking fac1llty w1th leased cows milked 2X/day and 3X/day.
The net retorns,vcash flows:and rates of returns are'based on revenuesl
~andrcoststpertinentnto a:dairy;operatioh~that'is_leaslng cowsih-The
rlease costs used here are those offereed in 1979 by the Dalry Farm
‘»Leas1ng=Cohpany in Mlnneapolls5 Mlnnesota. The. rates ‘are $4. OO per
month per $lOO cost'of cow oh'a 36 ﬁohth lease. At the end of the 36
‘=months the ‘cows are’ returned to.the lessor or may be purchased at falr o
market value° _Offspring belong to the lessee. . The reyenues and~costs
e,éré:es\indicated ianablesd9vand 105'.A
| vFigure 21 ispthe-series of.three graphs developed to eraluate
a déiry operatioh Wlth_leasedfCOWs;that is milking ZX/day'with_typicalr;
.milk production of 15,250 lbs.iof 3.5% of'butterfat'milk per,cohl- Milk
base is possessed so that all milk is marketed at the hlgher 'Qhota" |
lprice. A $2 mllllon.equltyblnvestmeht would accommodate a 1, 550 cow
herd; howeVer3 thlS'OpthH'lS not fea31ble since the annual net ‘cash
rlow is negative andldecreaslng atiall herd sizes. :{: S S

Figure 22 is.the,series of three graphs developed to.evalhate ap

dalry operatlon w1th leased cows that is mllklng 3X/day w1th a 15/ 1n—'fu5
_ crease in productlon to 17 537 5 -1bs., ‘per cow and suff1c1ent mllk base :
possessed 'so that all mllk is sold at the QUQta.-pr;ce-as adjusted fér?:;

the-decrease-1n”butterfat.i*The-addltlonal'investment-in.milk-hase
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Figure 21. Evaluation of leased cows 2X/day milking, sufficient

milk base.
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Figure 22. Evaluation of leased cows 3X/day milking, sufficient

milk base.
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‘reduces”initlal.herd size ﬁé l?420 cehe;'howevef, thisfopcion is-not"h
feasible»at_any herdrsize>slnce the annuel~netucash:flow.is}negacive.ac
Cal1 'hei.hd sizes. | |

' Several options Withsleasedfcows and variousVbroductieh:leVels_'
Lwere examined; Theroptich'deplcted{ihiFigurei22:was'thefbesc;of:the s
_‘.actaihableuproduccion'levele, Sihce;none of che leasedlcow ophione aref

ffeasible;zthese;opclcne are;discarded;' |

7 DalrymEn.are leaeihg cows inrsmall humbers'toifill oucftheir’
‘.herdsland‘avOid;dnused‘facilitiesi:'lt?ie illegicel‘that‘they Would i'l
'lease unless_thekrethrn per'ccw was hore chah enoughrtdfcover allAcoete-
1nclud1ng the hlgh lease costs. NevertheleSS‘ information here.indi- ;
cates that le331ng ehtlfe herds at attalnahle productlon levels 1s not B

fea51ble-because of‘hlgh'lease_coste;

"Purchased VersuisaisedvReplacements
The evaluatlcns of ralsed purchased or leased Cows, each w1th
‘2X/day and 3X/day mllklng,'and ‘each of these with two levels of milk
base, revealed six fea51ble dalry operatlons at the lnltlal herd size as?

' constralned by the $2 mllllon net worth The characteristics of these

six fea51ble operatlons are'summarlzed 1n'Table 13. The 3X/day mllklng .

frequency prov1des hlgher rates of return on 1nvestment and on ‘equity
than 31mllar operatlons w1th 2X/day mllklng frequency

' The neces51ty of ‘milk base was clearly 1nd1cated in the evalua—‘t:
tiehs. ' Those options»withoht milk base were not feasible. Acquisitionc
”ofdmilk baeebcan'befa prcblem: Mllk base requlrements range ffom 36, 350

1bs. for the 870 cow herd w1th ralsed replacements to 47,237 lbs for '



: Table_13}~_EvéluatiQn of‘feasible daify‘opéfainné with Pbl§g0n

24 parlor.

Projected

Decision Factors -

f‘Raiéed=Replééemehts‘§

2X/day
milking
15,250 1b

50 1b base

3X/day
milking

+ 15%

  50'lb.base

~.3X/day
© milking.

+ 15%

57,5 1b base

___Purchased Repiacéméntsh'

2X/day -
milking
15,250 1b

3X/day.
milking
+ 15% .

3%/ day

" milking

-+ 15%

50 1b base 50 1b base 57.5 1b base -

At initiation of

expansion
_Herd size  )
Né;}casﬁ.flow,
Raté'offRétufﬁ

~ to Investment
| Rate of Return

to Equity

At completion
' of:expansion .

‘ ‘ . a

Herd size ‘
Netlcaéﬁ flow

- Rate of-Return
to Investment

Rate of Return
to- Equity

870

$50,000

6.9%

3.1%

1,800
$200,000
8.2%

5.8%

870 -

$113,000

8.3%

5,97

1,300
'+ $208,000
9.4%

7.8%

820

-~ $135,000

. 8.9%

7.0%

1,300

 $265,000

10.2%.

9.2%

1,025
$90,000°
7.4

4.8%

1,800
$230,000
e

7.

17

1,025
© $160,000 *
9,47 -

8.2%

1,300

$225,000

S10.3%

9.5%

. 985

$200,000

10.4%

~9.5%

1,300
$285,000

1d2%

11.1%

" ®Technical capacity of milking parlor

Il
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therbeatbdairyloperatlcn with purchased cowa:nilked'dX/dayﬁ:fIn l979;f;k
'tne maaimum base thatrcnuld;be.earned«ddring the baee earning:period_,
. was 65/ of- average mllk produced per day, or, 65% of the dally produc—;l;
tion of the average UDA producer (9 784 1bs. ), whlchever is less. Sogi
fvmllk base would-have to:be purchased frcmiavUDA:member going oun‘of'.:
business; ‘An increase ln milk base‘poaeeeSed'at or near tne;same rate]
ae'he?arggpanalon:is crucial to tne profiﬁability of the expansion.

- The’projectlonvcnat'a dalryvoperaticn using_purc:l‘mvts,e‘d’cows':'Ll“s.’j
more profitable'rhan one raising replacemencs,is ativariance;with thek'
‘-Acnrrent,eitnaticn where..most Arizpna dairynen-raiSe&replacenentsf"Thei
budgecs generatedras arbasis'for rhe net'returnsﬁand,cash flows used
.replacemente'cow priceshofl$l,200;00 which.ie theraverage spring l979ﬁ
ivbricé.fprva:young cowporlspringerpheifer capable of'produciné:lS,ZSOVn:
lbs. in 305»da§s. This'is a high.price tnat'seemed to pe inflated
B durlng spring 1979 because of hlgh beef prices. 'Nevertheless -even
with hlgh cowAprlces and one thlrd of the herd replaced annually, the.
,purchasedacowfoptlon is more prcfltable, w1rh all-drher alternatlves‘

: unchanged.



 CHAPTER 6
.. ANALYSIS OF MILKING FREQUENCY

_'togan-et;ai.’(1978)7detetmihed the break even_ttoduction‘in—
lTﬁieteasevet 8% ts 12% Qheh ehanging ts?BX/déy ﬁiiking3ftequency,;ithout
’addit;enel‘investﬁent in cows or feci;ities.(Table 3 and Table 4).
"ff?ihé’eVéiuatiOﬁ effalternetives,withrahpol§gen.24-milhing.parlor, dis--
g Veussed'ih»Chahter-S; showedethat‘with-a ﬁixed level.of eéuityrcontri; :
ig;butien,gthel3X/da§;milking.ftequenty incteased;énnusighet,cash,fiow-ehd: :
}rates of retutnsiwhen 3X/&ay milkihg tesults in a'lSiﬂhilk produetion :
increase.- The analy31s by Logan et al. and in Chapter 5 both assumed
'1rno changebln mllklng parlor ThlS chapter w1ll extend the analys1s to
: determine the optimum milking frequency Whenxlnltlattngflnvestment,
-ﬁi:e., ”is:it'hetter to-;hvest in:a smaliersmiiking.parldt‘enitmOre
1cows;'§ienning,2x/day milkiﬁg; or,utO'invest~in;a latger~parlor.ahd
léfewef.eoﬁs,-plahning BXVday;hilkiﬁg?”; :Anaeetly:decision'on=this ai;3 :
.»ternetive‘is.nesessaryisinee-ieSS,lanq; ceﬁs and,cottsls are needed -
'w1th the 3X/day milking frequency
} The analy31s that follows entells three dlfferent comparlsons 2
'hAof dair§~operati0ns. Flrst is the- comparlson of twWo dalry operatlons,hr'
: 81m11ar to’ that of Legan et al. ,'with the. samevmllklng parlors and the,,
- same nuﬁber!ofjeows One 1s a 16—hour operatlon mllklng 2X/day and theh'
~other is a 24—hour operatlon mllklng 3X/day. The»second‘comparlson'is-
of feurfdairy,operetiéns, all are 24-hour operations with tonmilking;-
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‘2X/day and ‘two mllklng 3deay.' Each 2X/day operation is compared with

*:;the 3X/day operatlon ‘of- approx1mately equal 1nvestment..:These compar—fi'

.- isons are 51mllar to. those in Chapter 5_ except dlfferent mllklng

h parlors.are-compared here, and equal inveatment is asaumed rather;than'
"eQUal equity,izTheithird:comparison'is ofltWO'dairy operations«ﬁith |
L‘the samé mllklng parlors operatlng 24 hours dally. One isvmiikinéAZX/.'
;day and the other is mllklng fewer cows 3X/day, so that the 2X/day
'operatlon 1nvolyes a'greaterrtotal_1nvestment, |
"'Synthetic'budgeté were used to. evaluate and compare‘the differ— s
ent dairy operations.--Theee budgets»uere‘deVeloped using the Drylot>
Dalry Budget Generator in- the Unlver31ty of Arlzona DEC lO Computer.
'Aasumptlons for these budgets are: | |
1. .1979;cost/price»ratios;
"2, 15,250 lb/’cow:cherd average with 15% increase achieved via 3%/
day.nilking frequency, o | i
"3{ ’Mllk prlce adJusted to compensate ‘for butter fat decrease from
3. Sé,for ZX/day mllklng to: 3 3% Wlth 3X/day mllklng frequency,
7:454‘ Addltlonal concentrate for cows on 3X/day mllklng at the ‘rate. |
'[_e of lflb‘concentrate per12.§¢1blmrlk 1ncrease, and;:
5. 'Raiaed'replacementsrr o | |
o Comparison'Of‘Dairy'OperationsfHaving;the-Samaf
* Total Investments, Herd Sizes, Facilities and .

Mllklng Parlors; But, Different Milking
s Frequenc1es and Parlor ‘Usage .

The dalry operatlons in- thls comparlson each have a 718 'cow herd.
. of typlcal productlon (Table 5) and a Trlgon 18 mllklng parlor.f One

mllks'oows 2X/day in 16 hours and the other-mllkej3X/day ;n_a 24-hour .



-~ the increase in milk production is sold ‘at the'UDA "quota" price.
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oeriodw Table 14 shows the total investment for each'ooe:atiOn. Addi-

tional investment in milk base is required for the 3X/day operation if

\
L

‘Table 15 is the summary of returns and costs for each dairy(ope*

eration. 'Thevreturhs for milk sales are basedﬂon,the'ﬁquota"~price-with o

. a price-adjustment  for the 3X/day operation-as'necessary for.the anti-’

cipated O:ZZfdecrease,in butterfat._ ‘As -shown - the 3X/day operatlon haS» -

S an 1ncreased net return of $71,300 or: approx1mately $100 per - cow w1th

‘.milk base possessed so as to receive the quota prlce., If the“addi- :

tiomal mllk base was not possessed and the lower over—quota”~price'wasl-

_received for the milk produotion increase, the milk sales and net re-

-tufnffor the‘3X/day;operation:would be reduceddby $32 847. The net

return for the 3X/day operatlon w1thout addltlonal mllk base would be -~

$l95 670 ' This is an. 1ncrease of only $38 460 over the ZX/day operatlon e

or an 1ncrease of approx1mately $54 per cow. f'

"turns p0331ble w1th these optlons.

"f Table 14 shows that the addltlonal mllk ‘base. for ‘the 15/ milk
productlon 1ncrease w1th 3X/day is Valued at $103 500 T If 12/“1nterest
cost was added to the 3X/day operatlon for thls addltlonal 1nvestment

the net return would be decreased $12 420 (. 12 X $103 500) Thls de—

'crease would glve the 3X/day operatlon a net return of $216 096 or .

$58 886 hlgher than the 2X/day operatlon. Table 16 summarlzes-the-re—

Thls comparlson clearly 1nd1cates that- 3X/day mllklng is’ more

profitable‘lf a.lSA.lncrease in produotlon is achieved.. It.ls,lmportant':-_.
to - know the’oercentagenincreasegin.productiOn”thatAis necessary with 3X/

‘ day‘milkingkto break even.



“Table 14:

- Investment: Trigon 18 pariOr;“718 cow<hérd.
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Investment Item

Dbllar,Value

Parlor
Equipment

Mechanization

Cooling/Standby Equipment

Caif.Faciiities
. Corrals o
" Cool Shades .
WelléeWéster
ﬁachiﬁéry' |
Catfle"

'»Land/ExcaVation x

Total ‘Investment

. Without Milk.Base

f'Milk Basé Investments:

I

2X/day

(50 lb/cow)(BOS days)
365

- 3X/day

[l 15 X (50 lb/gow)(305 days)

365

~:$79,749i,
'63;200i
. 28,4201
23,020
38,200
258,900
108,000
-~;60;4Q61:

103,802

1,335,350 -

330,200

2,429,232 -

© 690,000

X' $23/1b X 718 .cows]

’ ._793)500ia

X $23/1b X 718 cows]




"Hj~ATabie'15 Summary of returns. ana costs w1th 718 cow herd ZX/day and

3X/day mllklng

718 Cows,42X/day = 718 Cows, 3X/day

Amounts Per-Cow - . ~Amounts- = . Per Cow = =

~Returns o ) _ o v : - .
Milk'sélesa'e S 1 368 6881. 1,906 1,541,250 2,146 |
Liveetock Sales SRR 22 675_L': o3 "” '>22;675 S 31

. Non Cash Revenue . ’1‘_349,200f 486 ©10.349,2000 - - 486

.(Replacement Helfers)

Coéts- ' S i . - - o T R
' “Herd Replacement .. ©173,595  ."242 - 173,595 242
. Depreeiation . .-~ . .. 71,5100 . 100 - - 71,510 . - 100
Property Taxes o i 116,311 23 e 16;3%1 23

Insuremee 00 aL715 016 L 11,715 . 1600

: Reﬁairs~& Méintenance ' 48,977 "f}68' o 48,9%7 : V - 68
Fuel'& 011 © - . .21,952. 0300 21,952 . 300
Op Capltal Interest ‘ R 19 OOO'.’ _:1ﬁ12 H; ; : 9,000 - ; 12

Feed Ny S0 949,914 1,323 998,284 1,390

..VWages & Salaries a155,806‘~_3.3f217 176,599 . 246
. Hauling - 25,848 36 . 30,220 42

‘Co-op Fees - 25,848 36 30,220 . - 42
Utilities' o . © 18,668 . 26" . 25,848 . 36
Supplies . ©30,874° - 43 . 45,952 . 64

Breeding . . - 010,770 . 15 10,770 15
Production Testimg ~ 7,180 10 - 8,271 11

Veterinary - - 5;385_" ﬁ:5=7» 5,385 T

”_'Pretax Returns

Total Returns - . 1,740,563 2,624 . 1,913,125 2,664
Total Costs .~ 1,583,353 . 2,205 1 684,609 2,346
~‘Net Returns = . ":‘i_"_»{ag157,210: : ;;219 © - 228,516 318 -

. aMilk;sold at "quota' price.
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Table 16. Summary of net returns with

oomilking.

718 cow'herd;VZX/day and_BX/day .

'Trigonv18,'
718 Cows

‘Net”Returns

,'Total

Per Cown';j

Milk base’possessed,
 Milk sold-@ "quota" price

‘~‘ ;~2X/day

3%/day
- difference
No additional milk base
Increased milk.production
“sold @ "'over quota" price
' jZX/dayi
' 3%/day -

- s.difference

Additional milk base purchésed;.

12% interest cost added
. Milk sold.@ "quota" price-

2% /day -
- "3K/day

.qdiffetence

. :

157;210

© 228,516

71,306

157,210

195,670

. 38,460

157,210

. 58,886

216,096

219

U318

99

219

7273

54

219
301

82




Break Enen Calculations_ B

The partlal budgetlng methodology and worksheet developed by -

E;Logan et al._ls used to calculate the break even. percent milk produc—

tlon 1ncrease necessary Wlth a. change to 3X/day mllklng of a 718 cow

: fherd in - a Trlgon 18 mllklng parlor.

_Worksheet I. ‘Change,in=revenue,due to '3X/day milking

Ara,Net milk'price/cwt:

o Milke prlce/cwt.
" Less fat adjustment/cwt.
.- - Less hauling fees/cwts .
Less co-op fees/cwt.
*"»Equaleinet«milk price/cwt.

'~B.g‘Revenueffromvadded'production:

*];Current annual milk productlon

.. Times’ proportlonal 1ncrease due ‘to
:-3X milking :
~Equals -increased- productlon

i Times-price/cwt. for added productlon

- +-(See.section A above) » S
- Equals - revenue from: added productlon '

C. Reduced revenue from current_production:
)(See prices in’seCtion.A abové)

Current average net milk prlce/CWt.
'f_Less 3X/day milking net price for
©current. production . '
" Equals price reduction for current °
production due to fat reductiom
- Times-current production
- Equals reduced revenue from current
' productlon

D Change in revenue:
“Revenue from added production
“Less:reduced revenue from current

L productlon

"Equals change;inlrevenue'

" Current

average
$12.50

- .00
- 240

= .24
§12.02

III><1IIV

]

3X/day.

@'

quota price

. $12.50
- .26

24

- .24
$11.76

109,495

.15
16,424

1176

oWt

cwt.

$193,146 -

1

1$12.02

S 11.76

.26
109,495
528,469

cwt.

$193,146

28,469

$164,677
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Worksheet II. Increase in expensaé from 3X/day milking

; A. Increased paflqr:costs:'

" Current annual

. Item - R L. costs

Milking labor ~ $45,030 X

. Utilities.. .. .18,668 - X
“Parlor supplies -~ - - - 30,874 - X
Parlor depreciation C 9,742 - X
Total

. Bu?ilnc:eased production teétingacosté:
$0.11 per cow per mo. X 12 mo. X 718 cows
T»AC.’(increaséd feed and interest_CéSts:

1. Feed
= - Feed price per cwt. .
'»DlVldEd by ‘cwt. milk’ per cwt feed
Equals feed costs per cwt. milk .

... 2. . .Interest. o
" . ‘Cost of base per cwt. 7
. Divided by 365 cwt. that can be
delivered in year- :
-"Equals investment per:cwt. mllk,
Times interest rate '
Equals interest on- milk base
investment per cwt. milk

" Total feed and dinterest
costs per cwt. milk
+ Times increased productlon from
3X/day mllklng (see Worksheet“7
1B) ' .
Equals increased feed and
interest costs

‘D. Total increased expenses:

: _r-sIncreased parlor costs -
~ .Increased production.
... testing costs
*  Increased feed and

ﬁ;interest.dosts
" Total ' :

Proportional

a Cost S
-~ increase . =}increasej~
0.50 $22,515 -
. 0.30 .. . 5,600 -
10,48 15,078 -
0.43 4,179
$47,372
= $948
$6.85
= 2.5 B
= $2.74
$2,300 -
- _365'
= 6.30°
X 0.12
= . $0.76
= °$3.50
X 16,424 cwﬁ
& $57,484.
S 847,372
+ 948
457,484

.. $105,804 . .
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" Worksheet Ifif Additional income.ff6m 3X/day
milking and the breakeven point production level

~A., " Additiondl Income:

Change in revenue (Worksheet I-D) o . ) $164,677

Less increased costs (Worksheet II-D) - 105,804
-Equals Additional Income = $§ 58,873
- B. _Breakeven analysis
"1.  Net revenue/cwt. (Worksheet 1-A) = U $11.76
2, Less feed and interest costs/cwt. - : .
o -added;production:(WorksheetrII-C)" » : - . 3.50
3. Net revenues less feed and interest
~:. costs/cwt. added production ' 0. 8.26
4, 1Inereased parlor costs , ' : oo
' (Worksheet II-A) : i - 47,372
5. Plus increased production testing costs
.. (Worksheet II-B) ' : N 948
6. - Plus reduced revenue'from current~produc— a
. . tion due. to fat reduction (Worksheet I-C) + 28,469
7. Equals total (lines 4 + 5 + 6) ’ = 76,789
+ 8. "Divided by net revenue less feed and :
© interest costs/cwt. added production ' ,
7 (see .1line 3 above) ‘ = 8.26
9. Equals breakeven 1ncreased annual herd :
_ .. . productioen = 9,296 cwt. - -

10. Divided by current annual herd production .
11. Equals breakeven proportional increase
-in- annual herd production

109,495 cwt.

.0849

This shows that with 1979 éost/pfice ratio on 8.5% increase in

~milk production is necéssary to break even with the change to 3X/day

' - milking frequency.'



82
- Comparison of'Dairy Operationa'Havihg the Same
~Total Investments.and Milking Parlor Usage; But, -

leferent Herd Sizes, Facilities, Milking Parlors
'.,>and Mllklng Frequenc1es_'

lhis‘comparison is to evaluate‘the investment and net returns
hof &airyaoperatloﬁe.with'eqUal‘investﬁents;:one'mllkihgiZX/day anafthe
otherlmilking fewer COWS’BX/daYl .Tworcomparisoha*are evalﬁated.‘ First~:f
is a Double- 6 HerrlhObone using 2X/day mllklng comparea Wlth a. Trlgon 18
,u51ng 3X/day mllklng,. Second is . a Trlgon 18 u81ng 2X/day mllklng com— _7

;'~pared with a Polygon 24 using 3X/day mllklng

{“Doﬁhle'6 Herringbbne/Trigoh 18
- The 1nvestment in a‘dairy" operatlon us1ng a mechanlzed Double 6
VHerrlngbone Parlor to’ mllk 631 cows’ 2X/day is approx1mately equal to thei,'
’.flnvestmentglnAa dairy operat;oh uslqg;a‘mechanlzedils.stall Irlgqn»Parlorl
ﬁitto'milkr600;66Weﬁ337ﬁay‘(Table'17)tfrlhe3e'milk;eb§a~plu$ﬁdr§ cowefeemebrh
-;’PriSeﬂdairyhherds‘dfe755 cows and‘718‘cowsmreepe;tlrelylfilhe substan-
’:.tiveedifferehcelinxthe inveétment-ihlland;iCattle.ana-corraléfwhilentheh“}
;3-718=e9w,<3X/day milklng operation'hasﬂthe“larger‘investmeht;ih‘milking:
v.facility;iahd ﬁilk,baee} | D |
i".rThe eqmmary;ot.returns,andtcostSaare'sthnxin~Tahle'l8. ;The
: pretax'net rethrﬁ'ﬁérreow Qith the.7l8veew 3X/da§hﬁilklhé operation, is;_
.{_ $318 or 4SA greater than the $Zl9 per cow w1th the 755 cow, 2X/day
1imllk1ng operatlon.a D1v1d1ng ‘the: total net return. for each dalry opera- :,
tfrtlon by the total hew investment glves the progected rates of return oh €;~
T‘total 1nvestment of 5‘l/ on the larger herd mllklng 2X/day and 7A'on the‘;4

smaller herd mllklng 3X/day (Table 19)



Table 17}.;InVestmeﬁt: Double 6 Herringbone and Trigon 18 parldrsl_

- 755 Cows, 2X milking 718 Cows, 3X milking
. . Double 6 Herringbone . - Trigon 18 Stall = -

 Parlor 52,320 . 79,740
. Equipment . . .. . 47,400 63,200
- Mechanization - . .. 21,480 '_I 28,420

7 Cooling/Standby . . . ©'20,400 ST 23,020
" Equipment: - - S - - L :

: _;cglféyaciligies .’ff ;~-,:: 41,200 .f;Q; R fja,zoo‘fi,
" Corrals 'Vf A7 L 267,750 :_"'-f’»‘v' 258,900
| Cogl'Shadeé5:1.'_;'5;.' 108,000 k“;;_ - 75»_'_,108;006
',.;Weils/ﬁasté:_ .-'_lj lv": 7 60,4067j .:l'. ,Li i ; 60}400 __?
.sMééhinerYQ B R T LR L. 103,802
cattle - . o   ;l. -'{1,403,5b0_'- ‘if" 1,335,350
Milkréasé" _rl f 725,535 '7_ - -;E* 7§3,500‘j,:
.TLand/Exéavaﬁion AT ,.:; 370,200: ' b:' N . 330,200

TOTAL -~ 0 Ti3,221,087 -l 003,222,732




Table 18

Summary of returns and costs:
Trlgon 18 parlors
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Double,6 Herringbone vs. -

. 755 Cows, 2X/day

~Double 6 Herringbone

718“COWS,;3X/day:";

Trigon 18 Stall

~. Amount ~Per Cow-

-+ Amount

Per Cow .

'Returns
@erlk Sales
_leestopk_Sales;
'Non'CéSHCReVenﬁe”;
'(Replacement»Heifers)

’ Costs'

Herd Replécement '

- 'Depreciation

'.;»]?ropertysTaXes-~*"
-~ Insurance-

A'Repalrs & Malntenance'rfs'

Fuel &-0il

--.0p. Capital Interest
>’;Feedb . '

.»cWages & Salariesf
+-Hauling
:Co—Op'FeeSVE

© . Utilities .

fSuppliesl
Breeding
Production TeSting'

’ Veterinaryr

Pretax Returns

'TotaljReturhs
.TotalICOSts

- Net Returns .

1,439,213

S £ 999,020

'v1;83d;413-
1,664,678 -

183,095 = 242

168,570 ¢ 90"
16,266 . 21 .

11,457 15

46,668 ... 61
021,952 29
9,000 - - 11 -

176,599 - 233

27,633 36
27,6340 L 360

19,630 26

32,465 . - 430
11,325 15

7,701 10

1,906
24,000 31
367,200 . 486 -

Caguh
52,205 -
165,734 219 .

1,541,250
. 22,675

349,200

173,595

71,510

©.°16,311 - -

“11,715

48,977
21,952

9,000
9985284

45,952

10,770. .

8,271
. 5,385

L,

11,913,125

1,684,609

2,146

31
486

242
100
23
16
68
30
12

, 1,390
176,599 .« .
30,220 -
30,220

25,848 -

246
42
42

36

64

15

11

2 ,664:
2,346
228,516 - -

318
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" Table 19. Rate of réturn onrinvestmenﬁ: " D-6 Herringbomne vsrTrigbn”lS =
: parlors. ' . , - :

.- 755 Cows, 2X/day - 718 Cows, 3X/day
Double 6 Herringbone - 18 Stall Trigon

Net Return- 165,73 228,516
B Totél_InvestmentlJ” e .3,221;987' o "713,222;732

;-%' Average Rate.bfAReturn  " o 5.1% o "_f,_ 7% .
- ":0nuInvéStment‘ o T e Cos e :
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" This comparison indicates ﬁhat the 3X/da§ milkiné frequency, with ,

a 157 milk productionbincrease, is fhe better strategy;‘ The 3X/day milk~ -
1ng results in . approx1mately $160 of added milk sales per cow_ net of ‘the ;,
added.feed, hauling and coop-fees.-'The difference in net returns of--
‘these two herds is $62,782 p;_aboue $85 per cow. If the milk production L-
. increaéelfrom'3X/day milkipg;wasuonly 6.8%, the &iffefence Qoﬁld be'e -

erased. “Investment in milk base would also be reduced.

;TrigOn;lS/Polngn 24

The investment in-a'dairyreperation using a mechanized 18'sﬁall
Trlgon parlor, mllklng the" 857 milking cows in a 1,026 herd 2X/day is
approx1mately equal to the investment in a dairy operatlon u31ng a-
partially mechanlzed 24 stall Polygon parlor for 3X/day milking of the
823 milking cows in.a 985 tow-herdﬁ(TablefZO); "The Polygon 2471n thls
»compafison'is-ﬁithout‘autométic detechers eo faeilitate equaiizing in—
Vestmentw_HAdditionally,:the.techn;cal capacity ef the'parlor;ie not
Vattaieed:becauSe of the requirement for equalized investment. For
. these reasons laborvefficieney and the miﬁimumveﬁﬁualgearlortdbst per
cow is sacrificed in the smaller herd using 3X/day milking frequency.
eiThe substantive differencee‘in ihvestment are,thaﬁ the 1,026 eow, 2X/'4
,:day milking.ope;a;ionrhas a larger investment in»land,’cattle and cofrals
wﬁile the 985 cow,VBX/aay milking operatibp has a larger investment_in

milking facility and milk bése.

" The- summary of returns and costs are shown in Table 21. The pre— -

. tax net feturneper cow with 3X/day milking was $323 or 297 greater‘than

the $250eper cow net return ‘with 2X/day milking. Dividing the'ealculated



Tabl¢'20. Investment:

Trigon 18 and Polygon 24 parlors.
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© 1,026 Cows, 2x

985 Cows’, 3x

. Trigon:138 Polygon 24
Parlor 79,740 134,088
. Equipment 63,200 80,600
' Mechaﬁizationr1 28,420 15,160a
" Cooling/Standby 29,320 22,800
. Equipment o N
. Calf Facilities 57,300 54,300
Corrals 370,420 352,720
'Cool Shades 162,000 - 144,000
VWellé/Waste ,; 60,400 - 60,400
*QMaqhingry 118,872 : 118,872
Céttler 1,908,250 1,831,850
" Milk Base 986,010 ©..1,088,590
‘Land/Excavation 491,800 451,800
TOTAL ._ 4?355,732 4 ;355,180

" ®No Detachers.
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Table 21.. Summary of returns and costs: Trigon 18 vs Polygon 24

parlors.
1,026 Cows,'ZX/day. 985'COWS,>3X/day
Trigon 18 S Polygon 24
Amount . Per Cow “Amount Per Cow -
Returns
©Milk Sales 1,955,813 © 1,906 2,114,448 2,146
Livestock Sales . 32,325 31 31,325 31
. Non Cash Revenue '~ ° 501,600 - 488 - 480,000 - 488
(Replacement;Heifers) ' 4
-~ Costs
© Herd Replacement - 250,115 © 243 239,530 - 243
- Depreciation A.. . ©89,791 87 87,713 89
- Property Taxes. S 21,824 2y 21,576 .21
- Ineuraice .- 14,827 14 14,968 15
Repairs:& Maintenance | 59,515 -f 58 .. 58,462 - - 59
Fuel & 0il S 24,729 24 24,729 - .25
" Ops Capital Interest. - 12,000 11 - 12,000 - 12
Feed . 1,357,809 . - 1,323 . 1,368,294 1,389
Wages & Salaries ~ - 223,525 . 217 - -273;295 .° 277
Hauling . . 37,552 . 36 41,460 © 42
- Co-op Fees . 37,553 36 . 41,459 42
 Utilities . © 26,676 - . 26 . 27,580 28
Supplies 44,118 43 63,040 64
" Breeding | 15,390 15 ' 14,775 . 15
Prod. Testing - 10,465 10 11,347 11
Veterinary | S 7,695 7 7,388 . 7
-ffPretax Returns . . 7 , y
. Total Returns 2,489,738 2,426 2,625,773 2,665
. Total Costs = 2,233,584 2,176 - 2,307,676 - 2,342

Net Returns - '256,154 250 318,097 - 323
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net<return for each;dairy-Bperatren by~the:total new.investmentrgiVes
1the-PrOjeCted'rate~of.retnrn on‘thtal'ihvestment asishownwin}TableZZZ

Thls comparlson also 1nd1cates that the 3X/day milking: frequency7'

s the better strategy even though the 985 cow, 3X/day budget was set

L up at>less than econom1c-capac1tywto achlevewequal 1nvestmentr The dlf—;f .

',ference in net. returns for these two herds is $6l 943 or $62 per cow..

'.;If only 9 l/ ‘more milk was. reallzed from 3X/day mllklng this dlfference .

“;Would_heAerased.x In thls c1rcumstance 1nvestment in mllk base Would
-also’be-reduced.
'Comparlson of Dairy Operations Having the Same

" Milking Parlors and Milking Parlor Usage; But, Different
Total Investments, Herd Slzes, Fac111t1es,_and Mllklng Frequenc1es

HThls is a conparlson of the 1nvestment and net returns of'twoi-‘-:'
~da1ry operatlons uslng the Trlgon 18 mllklng parlor -at: technlcal eapac—“J
:1ty'24 ‘hours. a day..: One has a 1,026 cow herd mllklng 2X/day and" the
:tother has a 718 cow herd mllklng 3X/day

Table 23 glves the total 1nvestment for each dalry operatlon.

Ei’The operatlon Wlth the larger herd mllklng ZX/day has" $l 133 mllllon'

L fldollarvgreater-1nvestment. 'Table;24 1srthe~summary of,returns andr-:

'1'eoststfor eaeh operation.: ‘The 2X/day operatlon has $27, 638 greater

' net return; however, the net return per cow is- $68 less.

Table 25 1s.the comparlson of the- rates” of returns-on 1nvest—
-t;ment for each operatlon.v The operatlon with the. 718" cow herd mllklng
”g3X/day achleves 7. l/ average rate: of return on 1nvestment whlle the op«.h
';eratlon with -the larger herd mllklng ZX/day has 5.9%. The marglnal rate::

"of return on.the addltlonal,lnvestment for.the-larger%herd is.2.4%;~

N
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‘:Table'22. ‘Rate. -of réturﬁioﬁﬁinVestmeﬁtf "Trngn'l8:Vs-Polygbn 24 o
-parlors. o :

1,026 Cows, 2X/day . 985 Cows, 3X/day

18 Stall Trigom. .24 stall Polygon .. -

Net Return  ~ . . - 256,156 . 318,097
: “(TableilO) ' i e Sl S S
:g~'% .Total Inveétmeﬁt, .'-*.4,355,732-" - o 4,355,180 :
. {Table 9) : gt . L ~ : S

= Average Rate of = - - R 2% YA
.. Return on Investment :
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Table.23.:-Investment:'fTrigon l8'parlot; 2X/day. and 3X/day milking.

;:Iﬁveétmenf.ltems :i 71,026 Cows, 2X/day- 718 Cows, 3X/déYil bf

‘Parlor
Equipment

"“Mechanization -

" Cooling/Standby

‘(Equipment}

' Calf Facilities
Cbrralé

“qul-Shadeé
_rWeils/WasFe

$ ~Mé§hinefy7ﬁ

Cétgle‘

' Milk Base.

-Land Excavation

v“Tofal

Differéncé~

$ 779,740

© 63,2000 -
28,420 .

29,320

57,300

370,420
162,000
60,400
118,872 -
11,908,250
" 986,010 -
491,800

“1;--$4,355,732'nl

5  ‘ ; {,1" S8 79,740
S 163,200
- 28,420 :
zj;dzom
'558;200;"-
258,900

5 .108,o¢o
e 60,400
103,802
S.f}1,335,356
793,500
. 330,200

.$3,222,732

. 1$1,133,000
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Table 24, Summary of returns and costs: Trigon 18, 2X/day vs 3X/day.

1,026 Cows, 2X/Day 718 Cows, 3X/Day
Amount  Per Cow Amount’ Per Cow

'Réturns

Milk Sales . - 1,955,813 1,906 1,541,250 2,146
Livestock Sales 32,325 31 22,675 31
Nom Cash Revenue 501,600 488 349,200 486
(Replacement Heifers) ; ' '

Costs , . - , . ~
Herd Réplacement' 250,115 243 173,595 242
_Deprecistion - 89,791 87 71,510 100
éropertyfTaxes . o 21,824 - 21" 16,311 - 23
.insurance , 14,827 14 11,715 16
Repairs & Maintenance 'A59,515 . 58 - | 48,977 68
Fuel & 0il 24,729 24 21,952 30
Op. Capital Interest 12,000 11 9,000 12
Feed. . o 1,357,809 1,323 998,284 - 1,390
Wages & Salaries 223,525 . 217 176,599 246
HéulingJ  - ' 37,552 36 30,220 42
Co-op Fees o 37,553 . 36 30,220 42
Utilities o 26,676 . 26 25,848 36
Supplies o 44,118 43 45,952 64
Breeding | | 15,390 15 10,770 15

" Prod. Testing - 10,465 10 . 8,271 11
Veterinary ' 7,695 7 5,385 7

Pretéx Returns
Total Returns 2,489,738 . 2,426 - 1,913,125 2,664
Total Costs . 2,233,584 2,176 - 1,684,609 2,346

Net Returns 256,154 250 228,516 318
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Table 25. Rates of returns
- milking.
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With_Tfigon318 parlor, 2X/day and 3X/day

onn Investment

,j15026'Cows © 2718 Cows. S -
" 2X/day 3X/day Difference
. ;Chaﬁge in_milk4produ¢tionr . '..ISZQincrease
Net Return 256,154 228,516 27,638
Investment 4,355,732 3,222,732 1,133,000
Average Rate of Return <. 5.9% 7.1%
on Investment : -
Marginal Rate of Return 2.4%
on Investment '
Change in milk prodﬁction 10%- increase
Net Return 256,154 - 179,132 77,022
Tnvestment . 4,355,732 - 3,188,197 1,167,535
Average Rate .of Return. 5.92 ~ - .5.6%
on Investment - . '
Marginal Rate of Return o 6.6%
on Invegtment
Change in milk productioﬁ'. 8;52 increase
Net Return. - 256,154° 164,184 - 91,970
Investment 4,355,732 3,177,778 1,177,954
" Average Rate of Return 5.9%2 - - ' 5.2%
- on Investment -
‘Marginal Rate of Return .’ 7.8%




“In. the flrst comparlson of the Trlgon 18 mllklng fac1llty Wlth

a 718 cow herd mllked ‘2X/day in l6 ‘hours versus 3X/day in 24 hours, we

"Vfound the break even productlon increase -to be 8. 5%. By‘extrapolatlng

from,the returns andlcosts of the budget»summarized;in Table 24,’and‘of:i
“thehinVestment in TehleJZBfthe'net returns and inyestment for B.SZ and
10% production increase are estimated. These estimated,factors are used'
in Teble*25 to“deyelop meréinel rates of returns‘for comparison Wrth
‘that achieved with'the‘lSZ production‘increese. The.marginal rate'of
return’on.investment;atlthehS;SZ production increese is 7t8%., If a
,dairynan_anticipated this 8.5% production rneresse.orAless, and he oould
horrow money.atv7.8ztor less; the_hest-decrsion WOulolbe to make the

. greater investment in cows and milk 2X day.

Results of Analy51s of Mllklng Frequency :

' The three comparatlve analyses of ZX/day mllklng versus 3X/day

v'mllklng clearly 1nd1cated that the 3X/day mllklng frequency with a 15/ )

.productlon increase is more profltable. Logan et al. reported that emf o

-pirioal'data indicated the'expectedeproduction-increaseVWith.3X/day
'milking wouldﬁrange tron plus 6% to:plus 20%. They eoncluded’that a.lSZ:,'
:production-inerease was~stteinable with good manaéement. Therefore therz
'conclusion here is that most dairymen Would have more profitablegdairy 5

7i?operations7uith‘3X/deyhmilking~frequency.

Vr The first conparisonrwas of two dairy'operationsrusing the

- Trigon 18 nilhing oarlor, eaehFWithr718 cowﬁherds.end thererore.eouel

-:inyestnents.. ‘The- comparatlve analy51s showed that. the operatlon mllhlngh_

. 33X/day in 24 hours achleved 45/ hlgher net returns, w1th a lS/ mllk
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'preductlcn increase,:than the operation milkiné 2X/day’in_l6,hours.;d
The break even nllk productlon increase was calculated u81né the worh— f:
sheet developed by Logan et al - This showed that an. 8.5% milk produc-
tion 1ncrease ﬁas necessary at the l979 cost/prlce ratio for the 3X/day';‘
_24—hourroperatlon to»bevmore profltable. A |

. ~The secondhconnarisoninas»of two sltuations eachIWdth eqdal
‘;lnvestment but.wlth'difrerent nilhlng;parlbrs and herd sizes.: Ther '
tlrst'sitnatidn-was,therDOuble;6 Herringbene~andrthe Trigcn 18 |
facilities:with maximum utilization.:1Each.operation'entalled:apptoki-'
.matelf edual investments'of’$3.2 milllcn; .The,operation Wlth the;larger
'parlor_(Trigonllﬁ).and»feﬁer chs milking'BX/day‘achievedha'significantly'
higher rate of returnron investment than the operation,with the.smaller,ﬁ
-parlor (Dcubleh6dHerringbdnej'and more cows nilkingdﬁi/daf;' fhlS'ad— o
:vantage would be erased if 3X/day mllklng resulted in less than’ 6 8/ |
'mllk productlon lncrease although 1nvestment-1n mllk hase nould also be
.reduced,s; |
A The second situation was.df the*Trigon:ISdand'Pol?gon 24

-_facilities under~maximnn utilization. In this.sitnation,the'inveSt-
ments were approx1matel§ $4.3 mllllon Herevagain the operation with
'the larger parlor (Polygon 24) and fewer cows mllklng 3X/day achieved
a 81gn1f1cantly hlgher rate of return on 1nvestment than the operation

-‘Wlth the smaller parlor (Trlgon 18) and more cows mllklng ZX/day Thlsv

'nadvantage Would be. erased if- 3X/day mllklng resulted in less than 9.1%

: mllk productlon 1ncrease although 1nvestment in mllk base would also- be*'

'reduced;"



The break even milK‘produdtioniinereases~for.these tworsituaf
‘tibns Qere not deternined.hecause-ef the'cenplexity-of theicaleuletlons.":
Comparlson of these ‘dairy operatlons at various rates of milk. produc—,':

s

tion increase Wlth the 3X/day mllklng frequency, Whlle holdlng 1nvest—

. .ments equal Would requlre a change in. the milk base, cattle, and corral

.1nve3tments. Calculatlons with so manybvarlables changlng 51multan—
:eously would requlre repetltlve budget generatlon or a tallored com—
puter program. | | | .

| The thlrd comparlson was‘of two dairy- operatlons using the
Trlgon 18.mllk1ng fac1llty at . maulmum capablllty 24 hours per day.v'bneh
operatlon had a larger 1nvestment w1th 2 1,026 cow herd mllklng 2X/day
vand the other had less 1nvestment with a. 718 cow herd mllklng 3X/day.
This eomparat;Ve"analysls;showedZthat the:onerathn milking fewer cowsznd
"3ﬁ/day, Wlth.a lS%:nilh nroductionrincrease,nhediefhiéherirate.of fe-'
‘turn on inyestment, The,narginal rate_of return-for'the,additional
vinuestmentureduired in this case,hfor;the:larger.herd, was 2,4%, This
: means-that-the decision'to_buy'additional>eows,'plenninthX/day,milking;h
Would,be'feesible iny if-the reel interest.ratevon theiadditinnal
_tunds were less than 2.4$. A 2.4% interest rate'SeemsiunaQCeptable;-
hewever,dlt.is emphasized:thatbthis-islthe real lnterest:rate. In re—
centﬂyears, with hlgh inflation,rthe real intereSt,rate has been lower -
thén 2.4z'and in{neny inStences hss been'negative. |

| ,lhe.marglnel ratefof’return on’investment'wa57egtrapolated3for
lOZ:increesedinfnllk produetion Wlth'3X/dey nilklng andvfor»S.SZ'ine
VCreese; -ihe:marglnal rates-Of:returnyonginﬁestments wlth.these~increases‘.

ﬁere.é.ézﬁand 7.8%»respectively. " This means'that a dairyman who



Aentrcipated~arla% increase‘in milhfﬁroduction with 3X/de§ miikiné Woul&
-be: better off to. g0 with he larger 1nvestnent, plannlng 2X/day mllklng,
if he could borrow money for the 1ncreased 1nvestment at- less than 6. 6/.1
: ;real“lnteresturate.th81m11ari§, if-he anticipateo'an 8;54-increasetwith'

'3X/day mllklng (8 5% 1ncrease was calcuiated as: the break evenvlncrease

Q;nzthe flrst comparlson)l he would be better off to go- w1th the larger
investment, planning.ZX/dey.m;lklng, Eﬁ_he'couldgborrow,moneytat less'i‘
than 7.8% real interest rete.t' | | |

h~Ihe-conbarative analyses. in this»chapter support theiconclusionj”:'
nthetgmost'dairynen~would‘haue*more*profitable:deiry:operations.nith'3X/

d;y nilktng'freouencyreno should plan exnension'investments aCcordinély;
ihe.last;comnaratineranalysis offtuo:dairjroperetions-with uneQual in-.

' vestments supports this conclu51on but,’lt suggests that 1nflat10n 1s

) szfactorfln‘theidec1s1onw If the 1nflat10n rate is hlgh such that the
real Interest rate is very low or. negatlve, the dalryman mlght be better'
off to eccept the relatlvely low short term returns from the ZX/day
mllklng frequency and invest in the addltlonal land, cattle, and corrals
Whlch Would 1nflate 1n Value over the lonO'term therebyrlncrea51n° the
dalryman 8 net worth although where investment rn a new perlorvls con;

f_templated the 3X/day mllklng frequency Would be 1nd1cated
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CHAPTER 7
SUMMARY -AND: CONCLUSIONS = -

The Arizona.Dairy Inoustrygis growing to meer roe increasing.
>aggregate demand- for mllk and dalry products. fhe producer sub—sector
1s ‘enceuntering a dynamlc 51tuatlon w1th a- trend of fewer dalrymen
' produciqgtmore milk.with.larger herds ofihigher;producing'cows..*Most
deirymen are expaodihg.herd:eizeS'and feorlities, at e-ﬁime:when’ail
,eoste,ereﬁeseala;ing,*in,orderrto:ﬁeetvthe»iﬁcreesedgdemandjior their
product; EVaiﬁationlof the’technoloéioal:and orgenizerional;alterna—
tives foriexpanSion:ie'requfred‘to-ﬁeer-ﬁée iﬁvestmenr-eapitail_

The - objectlve of thls‘study‘was ro develop economlc rnformatlon
‘for.the initiation of a dry lot dalry herd expao51on.v The corrent coéts
and technical-capabilitiesfdf milking parlors.with varrous mixes of
eoulpment mecﬁanlzatlon mllklng frequency and replaeement options werer
presentedvand methodology for systematlc evaloatlon of these technolog—":
ical end'organizatiooel'alternatives'Was_developed;',Ihe~anelysie of a
t&ﬁical iovestﬁent eituation:oemonsrretEd'rﬁe'usefulneés of the method-

» ology forﬂa dairyman:with a:eapital;¢qnetraihtkwho,iehinitiatingvanveXf
“'pahsionfof his.produotion>caoabili£§.'-SyﬁtheticvbudgetsiWere'the beeis
'”-for;ell'énaiyseé; »Accurate'ooet/price:iﬁformaoion and.inpﬁr/production'
--;1e§eLS¢a¢g importagt;inTestaﬁlishiﬁg the»oredibilityvof the budgets;
Bﬁr, are;oot criticai to rhe:ahaiﬁeis siﬁéé diecrepancies affected'
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;mvarioﬁe:alternativesfequall? with little or no chaﬁge in the relative

returns and rates of return used tO'évaluete the alternatives.

4ConcloSions
Conventlonal cost. and productlon theory establlshes the frame—7
elwork‘for~expaosion plaﬁning;v The LRAC curve, suggests that the larger .
181ze dairy operatlons achleve the lowest average costs. Slnce there are',
.;nomerou3~producers-1n Arlzona andwsrncepoilkfprlcee;across the nefion'
fé?e intérrel%téd"by:theeFederel Milk Marker Orders;_an increese-lnrorod—;r'
;uctioolby one or several.proopcerserill notvaffectlthe 'orice reoeived
:for milk. Therefore, expansion should be towards rhe largest poeslble.‘j
'lsizevaﬁ&'the commensurate-lowerlaverage cost.
::Drflor dairy!operatione are eepitalliﬁteosiVe eoterprisee}rheﬁv;;
-_'require.specialized-lebor'andrmanagemenr skills. The borrow1ng capa—-
-blllty to expand dalry operatlons 1srllm1ted>and 51gn1frcant leverage
:iwith eéuityﬁoapital_is unattaineblef Approximately:75% of the investment .
.fin_a déir?,operethn:is pereooal property (eattle;'equipmeﬁt and'
erachinery) and milk base. Approx1mately 25% 1is real property Typlcal
'ilendlng'practlces requ1re 50% equlty for 1ntermed1ate term loans on
loereonal_propertyiand_lending_instirutlons do not-loan money for, or
| accept'as security,’ﬁilﬁ base. So,_equity'oapital,reouirements are high
‘ end'normally~conetreinrexpeneioo inyeetment in ardeiry operation at a
llowervlevel-theﬁ miniﬁoﬁ cosr;lnaicered byuthevLRAC'curve.'
Tnere 1s dlfflculty in’ developlng 51mple per cow cost ‘and - ree'
'Tfturn flgures to evaluate the technologlcal end organlzatlonal alterna—

' Qtives_that-are'available.' This is due to the indivisibility of'many
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.inpuﬁs.andlthg,complex,iﬁterrelationship bétﬁeen;éosts3 production ieVel
and pricééI vSynthetic'budgeésrwhiéﬁbfevealrﬁoﬁal'invéétments,'annual
'"fevénuesgénd costs proﬁide_the most&cbmpléfe'Aata”for'evaluéting fhé'
'"al;efnétivés;ﬁndgrfconsidgratisn quiexpansioq:investmént.

Tﬁé metﬁédology_develbﬁéd'ihhthisfStudyVuéed'ﬁéfofe téX dééiéion
ffactprs, i?e;, Before tax rates éf?retufns;én equity_aﬁd on investﬁénté,
as Qéll és béfore tax annﬁal net cash flpws,:tovcomparé'thé alternétiﬁgs. -
nlﬁ_ié_likei&7thaf theée decisiéﬁ.faétorsxggoﬁidéﬂthe sgﬁe*compérative |
,résuits; hpwev§f,@thevafter:tak fateé:of feturné'and;césh-floﬁs musf be B
prqjected‘for tﬁé altefnafi&e:sélectedlgo Verify that éfter tax cash
o flowfénafratéiqf}retﬁrniwgs-maximizéa. “Initially~thisgétudy*attempted" -

to calculéte after'tax“financial'factors but found fhe>numerous téxf'
fi,ﬁanégémeﬁtﬂépfioﬁs to@rdiveré§~fo ééﬁe:alizé.'5éoﬁsidéfationéfsuch as
‘investment credit,‘various dep#ggiation methods;kcapitél,gains_posf;A
sibilitiés;.personél exémptioﬁs,.tax'brackeﬁ? énd étage.in the life of
amortized'debts‘éignificantly}éffebt 'the’after,téx incdme.' All alter-
,naﬁives_have pétential.taxkproblems atjlarge~herd siée énd higp produc- -
tioﬁ lévéls in ﬁhét thé high net'refurns=cén'piécébthe;déirymanfin.such-:
' a‘high tax brackgt that Ehefezis insﬁfficient éfter tai;nef cash £low
for.debt'éérviée of maﬁimum borrowing capability of thé.buéinesé.

| Thé stUd?-added«to-thé»kncwlédge3iégardiﬁg 3X/day;miiking;  The‘»
ptojectedfcashrfiows,and'fatéé~§f'returns with43X/day milking;frequenéy."
surpass the ZX/day mllklng fréquency with- elthef equal total 1nvestment
:_or equal equlty lnvestment. Table 14 llStS the 1nvestment 1tems for ZX/
day mllklng of. 755 cows in a Double 6 Herrlngbone parlor and for 3X/day

mllklng of 718 cows in a Trlgon 18 parlor. Due,to the dlfferent mixes
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,of longlterm.investment.itens,.internediate.term investment items and’
"equlty nllk base,‘the 3X/day operatlon would requlre approx1mately
-,$54 OOO more equlty Thls $54 OOO equates to approx1mately 18 cows
plus replacements, fac1lltles, etc._ “As shown on Table 13 the total re—if
, hturn per cow w1th the 3X/day mllklng operatlon is $2664 rIf the.addi—fl
ftlonal $54, OOO equlty investment was not avallable and the total return‘f
“from-18 cows was sacrlflced, the 3X/day mllklng operatlon woula stlll
rachleve $10,000 ‘more before tax net return than the 2X/day mllklng op—
feratlon.W1th a.smaller Double 6 Herrlngbone.parlor;r The flndlngs here B
lsugéest that 1f one can . eapect an 8. 5/ or greater 1ncrease in mllk
,productlon from 3X/day mllklng, then thlS mllklng frequency nould be
most profltable, However, 1nvest1ng.1n addltlonal cows.and sw1tch1ng
,to ZX/day mllklng mlght be the best Way to grow untll suff1c1ent capltal
‘,els avallable to 1nvest ‘in a larger mllklng parlor, and then sw1tch back -
to 3X/day milking frequency |
SMilk base posse831on is cruc1al to the profltablllty of a dairy l
:operatlon,' The UDA "over—quota price is the prlce recelved by dalrymen
for.mllk sold in. excess -of" mllk.base possessed Thls 'over-quota prlce- -
v,ls typlcally‘l4£l7 percent-less'than the;quota price and;thiSvprice
'udifference>markedly affects'thebcash{flows'and rates of returns.: Dairy -
:herd.expansion-shouldfbevcommensurate With_the increase'in~milk base

. -possessed. . . = -~

”HRECommendations

Manual calculatlon of flnanc1al factors to compare the- mllklng

.~parlor/herd s1ze/alternat1ve comblnatlons is cumbersome and precludes



qaick adjﬁstmenfs in.coéi/p;ieeerand_;aput/ﬁaoductiod-leveis to ﬁéaéufe‘
ﬁheif effeéts oﬁieashdfibﬁs-aad retﬁfas;ﬂ Thls study and moat prev10dee
.Work has‘used hlstorlcal emplrlcal data as a. bas1s for progectlon bf'
éiée of 5u81neas~for dalry operatlone;v In many instances 1nflat10n,
changes in cost/ﬁrlce ratlos and new technolegy have qulckiy negated
the accuracy of'these progectlons. A respons;ve~computen program”would .
'-ffac1lltate development of comparlsons‘of mllklng parlor/herd 51ze/
,alternat1§e comblnatlons using: forecaeted financial factors;- Thls;
:Would prqvide the.industry ‘with more tiﬁely’infqrma;ion‘for:deeisiedsl

regarding expansion investment,
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