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industry. TJ.1e:i;n~ at-e logical and ba,sle 1:'eiaaons ~o;r: such fee,.ingi;;~ Itee,1 

J.ncome per pe:t:aon has bi'.:\en ine;reastl.:ng. As :lnoon1es have: Z'ise:n~ t.~e demand 

menu have .oc.ct\:!;":!;"ed hec:a:use ~onsii~1ers have co:ne:id.e:!:led. m~at a highly 
~ . - . 

desiJ:"able good. and hav~ readUy replaeef!! .other: £9oda with itteat when. able 

to do so. 'l:he incl:ease in pr.ices tilo"ttg w:t~h increased crop prod:Uctil!)n 
' " ... , ·. . 

has.~· in .. the· aggregate$ n;~de 1ive$tol!1~ proclu®t:ton. more rewatdillg relatll.ve 

produ.ction. 

Ovel:hanging tl\:ls rather ~pti.m:l.stie eutJ,ook :i;s Gc;eb.r;Sne' s cone:l.uaton 

q_ua:nJ::ity consµ.med~ tv-Ul decline ove.lr the 11e:!l'.t sevel"al decades,. J:l 1£ 

his conclusion appl~es to meat ;;ii~c;l 1nEh~1t produot;e, a one pe:ircent tnc:11e,"*se 

~obert E. :Stati.son~. ~~:o:ts~ussl.on~ th$ EttQnomic lrapact 0:€ WechtJ.olog·y on 
l-ie.at l?aoking/i Jou:ti~.,._,f,!!t'111 Ep.onomics •. ~.V'ol~me 38~ Dec:e:mber 19.56; 
.p~~ 1795~1796~ . . . . . . . ·. . 
Wtll~l1'd W~ Cqcliraue~. !'~<arm J;lriQ~~ .... ~;V~h azt~. ll~alitJ: ~·. (Mtnn~apolisa 
~n:t.ver~ity ci~ ~iinnesc"t; ~i'$$S,··195$), p.~ .. 81 .. · · ·· 



in. inqome w:U1 lead to a lowet a:nd lowe:r flta:e.tional percenfs inetease i.n 

quantity of raeat. consumed. '.l!he $mpUca'l;ion .l$ th:o.t the :i:tnt~ at t>ih:L~h 

ptoducet~ ha.ve been increasing the ti$e resources (on a p~:i:· capita 

ba.$its) !n the p!;'od~c.tion it\l>f liveatoek vtil1 l11;;vel off and peth,ap$ decl&ne, 

this, howeve~~ will not nece\$'isar:lly be :t:rue. I'l.1cre~sing it'Mzomes :tnerea:se: 

the williagness of eo.nsumel:'!S to pay the h:Lgher prices necessary to stim"' 

ulate: the. ·proc.:h.:ietion of higher queJ.ity me~ts.. $1,:t,¢h te:ndenc;~ais may well 

lead to a cont::l.nued :Lncre:;tse in the level <i:li a:esoure:es till1:t.crt ¢.an prof .. 

itably he employed ltn ltvestoeit produlltion. !his 1:1upposit1on ;i..$ sup• 

ported by Cochrane~ s suggel!ltion that a.t the ;p'resent 1¢'lvel of c.onsqmpt\ian, 

income el.i:lst:ie:tt:y e&1:l.c;ul~ted on '!':he baa:!$ of. e~pend.iture1':1 &1pp11o~ima·1%~s 

1.0.. He predicts that t:he coe££icietd.~ 'tvUl remain n:eat th:l.s iiit;tiz-e 

bec<ause food servi(?es t.rit:L coutii'lu.$ to b€1 purch&$ed as tncl')mes t3'se. 

'The prod·ucer wilt be cal1e4 upon f~t> :rnolfe high q,udity U.ve.i:nzoek, ;;:n-td 

the l?al'f!kel;' and ma.;rketing ag~ntty will be a~~pect:.ed to per:Eo~ more services 

in the fotm of packaging; $nd food ;prepa'.lt:ation. Whe net effect t-:r:!li he ~ 

m{).te <'!ccepf;'.able prodtm.e and tl11us a ¢.o:nttnued high demand :fen: l.e.'.l:'ge 

quantities of li:vewtock. 

1v1any of Vitg?.n;i,.a~ s :lforn1ers ~lte act::tvely en,ga,g~d tit the 1.:n:-od.1,ictiot1 

of l:i:veat:ocl~. Cattle and calf t1uni'ber'.s \rllS!lie the h.ighe$t: th(fJ.y h~d eV'er 

been at 1~436~000 hea.¢1 in 1962. Si11ce ~he nuinbe:t' 0£ da:t;i;y ieow$ and 

calves kept £or dai;!:'y purposes has declined~ the 1nc:re&.s~ was the di~ect 

result of an inc:i:«~ase in the number of beef .~n!mah PJ:Qdueed~ ltog pro"" 

duet:Loi1 throughout the 19SQls 'W41$ $ll{.¢Eied$d o:nly dttd:i.ig the '&forld War 
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meat; ptoduetS" is to he found ;!,11 thjq .13614t;her.i1 stat;es. l?m.ckets :h1 othew 

. . . 

through. .a.. more J:eadily t;tv~j,l(lp.le mat>ketz: •. 

. . 

pacJ:;.izn:- andl<:t"t ptocsis$o:!!' b!!'l..s 

. . ' . 

· . ()J.?e~stional cost13 w:Ul bet~efit th~ peck$~. Whetbet th~se sii;tY:.h1g$ td.11 

. . 

tlitls all'1W t:he· cot1.l3ume:t t!:li'Adlot ptoc;h.,¢¢,n::' 



•' 11 ·~ 

such savi11gs oii for c~m:f,tarat:tve !Ol:ihrant:age" 1/. ';i;'hiiti me~n,$ <lecreased 

p:&i.ees to whole.sale:ts and l:'Ei't$l1~t:3· e:ti.4/<Jt: ii1ct:e<'!sed p~rtm¢:r1.ts to pro"' 

·•'l:'ola~iv~ 
-''. 

t'ackelf's \i?h,o o:J:ten laek t:he facilities, )?ersonnel, ~nd f;tn~not.a1 b~cktng 

needed to ·find 1ne~1a: qf i..n.1prov$.ir!g tb.eiz- op$W<\i~~ons:. fh¢ result h12!s 'be~n 

' ' ' 

mel:tt.io1').ed. ;tn 1''rhe GuPSZ'ent Stt\,etti.()11°, 

w. A •. Cl~thet"o ~ 0 Mathematios in ~ieati. !f~eld;ng' 1 ~. ,l?~¢~siea~n~sJ .. · F<?,~t:. 
t$.e'l.1.:t:I1 .~!l.~a.1 R~cj,WfE!lBl ij$at ~:fere~,cG> ~ Natio~al 14:1.vest.ock aitld 
~!$at: :fjoa:td~ Ch:tc:~go~ IH:i.ncis, .J'.une 1961 & l . .53. 



l.f the relatively small packer is to improve net retu:!:'nS~ t:.he gr$8t .. 

est potential is prob~bly in the processed meats phas.e of his operation., 

Ths proce.ssed meats operation ;is the most important sector o.f ·(;he entire 

busi.ness for: many of the .sma:U fi~ns •. At least 50 pereertt Qf the e}1t:tle 

killed by most Virgi:nia paek.ers is for ra~.; mat;er\ials in 'J?:!l"O(;;essed rueat.s. 

'l:h~ marketing sHueUon for proeessq.d p:ll;och.ults is ~of: .<':1$ di:fficulf~ 

in many ways c.ts in t:he ft•esh. meat o·,per.~tions... Due to thE> periShable and 

· unst.a'l:;le na.tu1~e of fresh meat cut$, p>ackers c.r:in do little tn the line o:f 

services which tv:Ul en~ble them to cl.iffe:rtent:I.at.e their pt>oduct. The meat 

iS usually transported f~om the paoltE!N to the wholesale ot retail outlet 

in the fon1 of kzn e11ti:ce carcass or la:rge · Ctl'i::s. such as quatte;i:s. the · 

packagi11g~ cutting~ a11d 0th.el; p'.it'ep£tlratory tasks ate perf6l:'med by the 

wholesalet or retailei"' near the point of final ttansfor to the eo11sumet. 

'Jibe processed meats a:i;e ustually packaged a:1.1d prepared by the packer who 

prqdiH.!e$ them, Mari.agers recognize >this 13s an oppot'tu.nity to dif.ferenti~t:E;l 

their product and ate quick to take· advantage of it~ :For many Virginia 

pack.e:t"S the success of the precessed meats sector tor.LU~ therefore & largely 

cletermin~ the suc..cess of the hnsinesih · Here is an ax:e:a ~:rhe4'¢ :m~i:n.agets 

c~;m ;i.11.,.:a.fford to have high .. ~ost operations a:nd/or: poorly organized pat."' 

terns of production and sales. 

This study 1,s concerned '.with t:hti pt>ocessed me?tts opet('lt:ion o:i; a 

spee:i.f:tc. fi.rra which, ti.s 1$ true of. 1U..'lttY Vh·gitd.t,1 :fi.rms,. can best be 

described as a pJ:ice taker in 'both the ff:nish.ed product: mat.ket and. tn 

the raw rAat:erial or ingr1$dient ma:1;ket, Dtle to the smaUnes$ of the 

firm's opeN1.tio11. relative to other buying and sellilng finas in the markiet 



J;egional and. n!iltional. packe·t's are a.cti y.e pa"J:t:icul;:idy in the eon~entz-ated 

centers of popiila:tion.. The .rict:ii.ons of' ~he$e buyer.s and firm$ ~.re the 

at any moment in t:bne.. When operat:tng '!;l'!;lder these ocmrpetitive Cm.1.ditions 

ati.d influences ii the only ali:el{nattve open to the small p:dce .. tald.ng ffa"'f.'u 

P!Sbfit.s by ope:l!'r:tti'!.1g as eff:b~ie1:ri:lly as possible. 
' . , . . ' 

Th~ packers hn:ge ent>~gh to af;fe<tt the pri(!ea th~y rec.e:i;ve err pay \ 

face a iiega·eively sloping demand curve J:or th.ei·r fini!!ihed produqts a'nd. 

a positively $loping supply eurve, for :lf1'~tv m~H:erials. ';rhi~ particula:t> 

continues to supply it while opera·~1i11g 'lfdthJn the envt:i:·onment determined 

priUJ,e:ri ly by larger fi:cms.. ihoug4 tude.t'.e:rmin.:n1t ~ the .deniand c-urve for. 

the small firm's :r;n::od:ucts will likely be. ho1d:zonta1 to the quantitative 

level fo.r i..rhich a ma7dicet has been ~atablishecl ! l'he prices Gharged f'ot 

fh1t::ihed p:i;odµcts ·will not ilece$::;arily be equal for all :fi:t,"'11113~ bv.t they 



the. p;d.ce est;abUshed ·£or: any.pa;t>!':ieµl~J;i product. and th$ ftt>mts _a:ver~.~e 

co$t: curve foll thei,t eqnlinodity. l.£ this rel¢;H:ionshii? is favcn;aJ;>le ~· pur·~ 

. . . 

of ·~he m~wgin of loss mulid.pU.t;!d by · the. iittits sold will be incutred •. 

. . . 

Hshed ii.m.rk~t to d'iV"in,tlle al:.vay h\-;c.:=r1;~$e 
. . . 

likely ttd.ng wh.ich will really h<hp her(;! 
' ,.'' , •. ' - . 

Some :prodMcts are .111.0re p~·<;lfit~ble. than othe:ws. Th.is- provide$ 

inc.en't:ive to decreetse proih~cd~n of th~ les.s ptofita.ble p:i;'oducts and. 



oeotl:t' if attempts l!tere t11;t.tde to $~pand s~l~$ to g sign;l::l;'.ieant e1~tent 

;;iny p~n:t:tcul(;n; product,. 'lhet-e i$ a possi'biU.ty that: thi;; horiz<:rn~~l 

t·;ci~ld ali."11ost eett;µi,n1y be small. AlEe~c.µf,ltively> attemp:1.:s a.Quiel l:Je me.de 

to :tn<;'!uce ttti$tomers away ;f:efom: other pa¢.k$ts 'by d$1:;11eeisfng p~odu.¢t. P'.!;'i<les •. · 

'the ba;;~?rd$ of such p:i:ic.iW!g l'>Plicl\e$ t·toulg li..kely e:iweed any ~()ssfble · 

benef:i.ts·. Beyond t!1e arbi~itat'y n~rketi limita·a;:!.on fo't e<;ttdJ.. product, the 

' ' 

segr¢~at.e t;he m.a1ll'ket and thus pr?ctiee p:d.9e 

moJ;\$ efficient plac$m.eiit of machines.~ deer~ased. d:tst;i,~:ft:n.~Uo.1::1. and tJtans.., 

porta.tU.qu CQS.ts~ oi:, very :l.11~()~ta!ltl'.Y'~· decreases :tn the cost of the 



' ' ' 

Under optimal cQµd;idon~.~ thiis t;to~1d 

weawi. selli:t)g any. ing~ediei11: ~;e'!)m· t:he ~it"mls ·sia.ughte.:i; .. 9pe~4'J.t;fon whef* 

:U: could. be :i:<aplac.ed by .. a. S()&t"r.¢~u~±ng ing~edi~iitt ~:f, thew flt'om w;i,.thfa1 
' ' 

the fi:i:ni Qli' p~rchased :f~om ~he ;i;'G~it n1.-at;;eriaL nu.i;irket. Stu:t1\ a.ct;icn. 

. . 

mattagedq,1 tooJ, C:U;Jff(l:0,~1Y, 8.Va;t:t~ble and CQ:i;i.t:h"/.'Utill:f Seek 1;ih,e cl~vel.ppt1ent 



. . . . ' 

and adapl;ittto:n. of. ti.e'w and ;tmp1i".~ved ones.. lmproved ttnot-7ledge ~ud t,ti1d~'.it"" 

s~and:tng of th~· :fari,pUQat:to~s 1J;!t e«J;Qno111t¢ and i:narl~~titig ·~neor;ir and ~l)~e 

e.ffect:i:ve tools t;o ~ssiet txs map,a~er:i'.a:l d$9ision nia1tin,s wot;lf.l seer\! tQ 

. . 

packing fil'.'ms in. general an.4 precf;.f.>.sied t'!i~at Qll$ii;'atfo111a 1!.:n p~rtic:ul<:iw.]:/ 

B,. :.t' • el;'otvde~ !,/ C4).n,du\Cted :if:ifel:tmb1a~y re.sea#cl.J, <:}tnOJ,J.g \Yil:'gl.trti~. 

meatwpao~ing fit'ms •. ¢1!'owder was .~on1;;e"tned 'l'rrltra ·~he va17iat;to14 ;l,rr la'~elt> 

reve~1 the iieed tmicll Vl~gil'l.ta palt!kenta havtE! fo;i; m<!lnagemet?.t lmQ1$ appli.,, 

¢able to Virginia conditi."1lf!~. 

!l '.f..tµral. l.'IJ.de,~!i~ 1l'l~e li. W. v!:ttson Comf;lan,y.~ Vol~ea .3~.,.47~ . ·· 
iog~.:tJSlJL2!:J:iui.~ul~~~:/· g:. s •.. Go.v~~~J!e11t; lhd.nt::Lqg Qf;?ie~~ 

Volurni:1s 17~27~ . .· . .· . •·· .... ··. .· . . . .. . .. ·•. ·.. · Richard T .• C!iowde:i;!i v~.:t'iati \',).;(!;$ ;ill I.,;;i.po:¢ .. E:E.:ei~i$nc S~leet:¢d ~OS~$. 
~m.9µr,;· V:i.t:~:L·~:ta .. l-~$~.t. k:ln · (th:i,pul:ili$hedM.,$, .. ~s:!s,Vitttgi.nia 

· J?oiy~echiii<! !rtat:!tut;e '.Ellil Virg;tn:t!l~ l)~c~r~"!>e'.l;'~ l.961~. 
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piU;:li;~:-¢ l:n detetmini~g Wltat ~7~ights 

... ,,i; """i>~<t .. ~QY~ Jmo~'t IWO'fit!l\>l... \!'he 
1110(1.t::ih U$ed denoted ~he opt\l.rnµ~ ¢d~bint1tien tJ:ff va1•iGttS' fresh al;!d 1:\lmo~cr 

... · ..... · ·.·· .. ···. · .. ·. . ·.·· I ···· .. · ·· ... ·•··.· . 

c14t$ subject; t:o :pla,nt ?;!~d timlB! .Jte.stl?i¢tions •. j?r~ol$Sed ~1\;';lducts tt1~:re 

11-0t Qcmsthle!i¢t1 aW1,d the t~.1.e···········~.··am .•.... ·.i .. l·i· a.'.l' .. >I' t·.·····yp·e .....•••.. t,~1.·.···i·e· b.··.·····s····e·'.!l' .. , .. v.·.··,iS .. ······s·······'·. 

r!lE.]~imize pro~iJ:s .$1,lbje:c.t p:t7ices, and rest:rict~"oniµ used fo~' . . I 
this 13'1t:npl¢ p~ob!ein~ ';Che t:he processing .P~t' P!:JUnd . 

"1~h '"' atMmpt °"'de to iise0.,,.1'••'1• tih~ these •att• ""'~ ll'"'1f or 

<ripp:roa1;hblg a minii:.m~m. · The p:roced.ui·e, hcwevel' ~ is, vaH.d a"i4d sf!.o.µld }i)~ove 

·.. I .•. ·. · .,, . ii . .. . ·;;,. 
gu;i(l;$ '.!:torf ~t~V!Sl.J,opmen.: 

! 
I . 

of otnet ~tld mot"$ e~pansiv~ ~;!Z':og:wia'r11s~ · ·. · 1 · 

,'!""""" g, Sqdo,,. !l has """"tOJ?~a moaeJ,Jl a>""-tF ~" ,,_ of ti!""" "" 
be used in t:hi$ StJ.lcly.. Moil:¢!l$ 4evelop¢<t· ~ittmJ:l :B<aei.ng izlif.fet'en.t 

i . ; .. 
degw~e$ o;f compe.t~tiqti; ~nlie~ ¢91,ll!l~n:i.o~s typl.¢a! of[ the· 'Mta:li:~'I! rila¢e in 

the midw<ast.. Whe opt;i:r~:m fe%lmuta$ ·¢onibi.~at:t~~ pte.<l.:µ:ets 'Were 

develo,~d .t:h:t>.ee one,~~t~t;K ~e~:toi;is. Oo:p,el'Mliiionsl we!fe d~$'ftm t:e how 
' ,, r 

. the . o;>t~ •· ~lt '1<!r¢ . llotio"'1d in"e"4 
of· the plqn then being ~se:~~ A~i. impo:ir:ttlnt and a:pre;ctfi~ ¢ohclu,$lot1 

th.$tt packe~s W$;t~ 0£t~n d¢~~~~~d.n&; th~i:\:i ;!7et1'l:ii:ns JY awbit:l:'.~t!fi:l.Y tt>y~:ng 
.1 

.,! ...... l ....... ·""[J"'" •......... l ... L ....... c ... ·· .. ~ .... :·~""'It. Cli!>t~S. ¢> a, l'lt~l<ll' il'!!d 0 ., J, ll""' "Utl<>&ll 1'1;'.;~..,. 
mtng iµ f:'he Va.~·~:ti11JJ l~dul.l!t~y" p 'Ji Ji,'~f':J;l f.1.~ . 1l.:tng!i!~W!!'}!~e;in<ae.~,\l.%18h 
VoJ.urne 10~ $~ptemt>er " e~tobe:!t~ I. < .···· ... · · ... · 

J~w.es lE. S'Oyd~rz: ~ '.M€1,'!l~!e;m!!atll."1 ,~~o(ie1$ fJ·f 'l;!i~~i JlJ,:'..e ~.J!t$m1n~ngl! 
· (Unp~bl.:tf:lh$d· ~i11.n. ;ofs.seJStG1tiP!'t~ · lu:t;d-u.e .iw,ive~.si't;ly··.~ t~iaye-~t.e » 
India~(!;p l962). 
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certain , f'ricet s, of his· ope,ration. 'o -1. ', 

' '. 

fir1n i$ele~tecl fol' tJ:~:Ls, anaty1;J.i1:h 

~ . . . ' 

I~g:1tt;;cl!e,n'!!. Goi;;t$ eq~al to the ~ark~t pliic·e of e1:1,ch 

ingl:~dieti.t t<tsli~ used in. ,acoo~dai1(!.e, wid:b the .c,ost .alloc~ti.ou polic.·tes . ..· .,·,_ .. · . 

r.:ne :f!irm, 'the v~rio:us ~P~:it'~tioi'~ 'V~hi~.h, were 1'.ll~~;fo~ecl iP. prepar~t~~,ort · . ( '· 

V'rtit c~f! oiutput. .l~l1 la'l:H>lC w~,s it:':Ji,e.tged aJ:: the t1v~rage hou:111.y wage for 

the e11tire 1?l~;nlfZ.; 'this ~~.f;1ge /,fate t11cl~d.ed ,$ooiaJ~ se<!~l7it;y aa.d une1ttploy"' 

J?:rcie~ss$d pt'oduc:ta~ 

:i:~ ~· :Ee~v- intt1t~n,c,.es:i (8:¢:tual .. d~t~ ;;~ez,~1£: 3,1,dt a.\1'.~i'.l,.nhle ,f:itqm t;h~ fi:.l\tn• 



Since ~~t~al da~~i we~e:µ~~d ~~~r~ possible~ the ~~$ult:~ a~~·"p!re.-. 
sented so as .. td p~oteet th~ p(:lsitioki o!fi *he ¢?opel;atttig p~c}~e;t:~. · In 

... · : ma11y instance$, th~s· p~ey~nt~d· :t~$ pt~.~e~tli\tit)n q1i· ma~y of the tq)OJ:itatit 

oale.ulation$ in the proee$.s of a~a~ya~~~ · • , 

··The . lea$t .. •e.o~t t11~:1tedient ml11f :eor $ae11. prod~~:t. was. a$c~~-tained. ·a~it 

·. the ;estilta used in oth~n:r ):ll'Ogr •. to gfve the Optilltqm eombin~t~en. of 

products . V&nder. various. ~oncttt~onfil . ~Eis~~a:J;nt s ~ i1 · Th~ .. fit~t prof?rani ~~$ 
' . 

. CQt\Stru.cted to ~etim~te the lJtVPfs. (~t;;d:~~l · Jt~ltte. products). of ~$$,tl;'~(i .... 

t!ve · resOUt'QeS' wheµ. <the l~veFo~: p,r~d'"1c'.t;Eon -~a$ li'm1t~d ay the 11'.anf. 

· supply· of ingl'edi:ents~ :: The · s¢cond progrl\m p~troitted purcli:~s~ of tb~s~O 
· rest~i¢tive -.ing~ed;i~nts :.but ~Qt. ~Ile• ·.~ftl~: Of ~nuge4 >on~.s .. : ~u¢h iJt Pli'9'" ... 

. gram.is most helpful. in g-u!di!J~ the·p~~~ll~sei ~f'n~eded;f;ngt~diettts~ .·' 
.. ' . '.' ·.~ .. 

:A f~nsl p~og:rB.n\waa es:ta'blis~~d ~;y;~~;i;~h.puyil').i_· and se.Ui:11g of lng~e4t~ .·· 

.·' ients we~e pe~itt~~~ . liel!'.~/,t~e p1"~ni~ey 1itt~nt was to eeu;imat·e the ... 
·. ;: 

economic :t.ncentive· J.>.f d:evelop,tng: a. ma~ket fot unu,sed tng~edieP.ts:~ .. 

: 'l'be pos~i~U,ity l)f .~evel~!);f.µg ·~n oftim~m ~rt<'y <?f. l'i:Od~ct: .pit:l.ee$ .· . 
. · .. 

fo't. ·;~ti estabU.§Jb~d· OJ?eration· w.!\'£s .. ·t:nvestigated. the t'esults ··should 

prove useful in pri~ing p_ol~~tas. wnere : the. pr:ices cot?;l.d,' be adjusted if;l 

. . . . . 

·.·. Froni appr~isal of fhe ~e$ults·~· ·con,e1us~on~ w~re · ~l$o dll!awn. relative ·• 
to t:he justification of 1>1lausht~~ operatiQns fol! th~ p(lipo:Ei~ .of p;11ovitlin~ . 

. . ingredients for the proeesse(( ~~od'ij~t$,. ; · 
'·.'. 

··.-'.1 '·. : . ..:'" . 

V the least.coat mixes.~ .. ~ ·-.tiitlieutty tQ alt~W •Oinl!~•<lll Q{ .· •· .. 
- situatl.ons wb.e.r~ Lng:r.edtEa11ts' eo'!.114 ilOt be p~;t;(}b,a.se~~ e.e~ld be ,f»tnt..,; 

¢l:ies(;}d hut n.ot stlld;,. <an<l ¢oU.ld '{)e both puroba.$ed an:d sold. ~en · · 
unused raw inste:+la1$ .. Qanaot be ei.old~ the l~ast.;.;coat tni:K °t'rl:ll riot; · 
t:tecessat"·ily: l?e the o~tttD.ulli mil~f .. · ·· · · 

.,,, -

;···:.··. 
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Due t:o their size of operation, all o.f the smaller firms :in Virginia. 

face essentially the sa~ c01llpetiti.ve s:i.t.uation.. ';Che \:l&efulness o.f linear 

programming has already been estabU.shed in larger firms where ready ma:r-

small firms can develop an ingredi~nt market wi11 determine to a. con.sid'"' 

: . 
thi:ougbo:ttt the aua.lysisr. .conchlsions we'.!l'e d;;;awn .:;i.'lld· commen,ts madl'::: con,,. 

: ··' 



' . 

';!:he initial step in the analys:i,s -vraa th$ pcn.•tr:ayal of the least"' 

th~ pz-o4uct:s. Results frqm th¢se p~ogtams tve.re e~piceted t() (1) depil..l'.".lt 
- ' _·' . ' ' -,._, ' ,' ' 

an· ingtedient combinat:ion. ·1i>7h$.¢ll wo~ld be· 1.oweJ: in eost thaii. the com.bi."' 

products S14bject to f;.ypic.:1!1 plant ingredient su~plies,. Mpre specific.ally, 

t:he !f>'tirposes of th:l.e prog1:a111 were to (1) ~st:bnate the MVP~ s of any 

restrictive resou:it~e e:nd (2) 4onipa~e the level ()f product:l.011 allcri;,)'ed Ji)y 

' ' 

he rendered. This is ··eypfcal. of the situation :faced by .the packeZ' :who 

has ii.ci market: for utu;i;sed :ingredients~ Another progttam perm:lJ;ted tlle 
. . 

purchase of re.stri.ct;ive lp,&;t"e1;lient:s and the S<!!lea of un11s~6L ;Lng1!'~d.ient'$: .• 

ooulcl be sold. Th~ ~rog;t'ams also prtwid~ valt.la'!;ib,i infbmati~n relative 

t:o the MVl''s of res.t:i::i,c.ei.ve reso1n:cea t;md the relat:.tve pwofii;;abilH:.y 



a finn manager in his $.fforts to tmp.rpve his pattern of ptodijction and, 

overall, to develop a more efficient and profitable operatio.n .. 

the cost rlliniui.iza.tiQn problem tvitb '{>i!:iieh we are concerned here 

can be algebraically e~pressed a.s follo.ws: 

Hel:'a, z = the cost which 'We seek to mini.mh~ 

Xi = the number ~f untt$ of the 1th i.ngred;i.eZJ,t 

bi i;; the cost: per w.utt of the i th bigrediE!nt 

poa:tt:ive or eert> since negative levels are unt'eali$ti.th 

Linear progralll.lni11g was selected to minimiz$. the above functioii. 

A 1inear p&-og4amm:f..ng pl:'ohlem !llt'l.St: have th!'ee quantttsti;11e compcmentst 

(1) .1:1:n ohjeoUve~ (2) alternative methods: or proeeai?es fen: l'iJ.tta£.n1:ng 

the objective~ e,nd en resou:r;ce or other restrictions. tlons:tdet'at:i.on 



' ' 

the qu.::in:t::U:a:t:i\i'e levels of the vadotlt:l il1g:i:.~dients. 'the ingreclien:ts in. 

wnatever the ingredient' the :r.estxict:tons will take one of th~ 

X·. ~ Q . :I. 



. . . ' . 

te$.t:raints is ill1,!$t:i:;$!tf;¢d bel~w, in the fo:ct\11,llat::i.on .t1\;i:stt·.tcti!1})ns fol;' 

~ 363 
~ 40% 
< .52.53 

. -· .. 
te.:i11 bee if 'tdmrit:b;i.gs · -=:. l5% 

<:. 12.5% 
< 10% 

~ 15% 

'· ., . 

the 1~e1ati<:intii!hip b~tween the moistµ±:e l'.:'lnd )?t'0tein c.ol;lten:t of ·()he 
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Table l· Matrix fo:r Leastt-Cost Ingredient Mix--No. l franks 

Supply R111 6s:U:vi:U11 AJ::Uf~Slilli 
o:r Lean Fat Bull meat 

activity Cow Bull hef Pork beef beef Skin and Si•., ltaPiitiMt Ynit lllCIJ. Slit ltOt a11'1 "'''"' trimmings triam;• emuiua Watt.£ QIW wat 

0 Pat j& ~ 36 12.6 11.1 9.7 16 .. 15. 31.9 46.~ 

.. 9999.99 lull meat and cow m•at % ? 40 100. 100 .. -1.0 

0 Bull meat and ¢OW meat % ~ f>2.5 100. 100. 

0 Lean beef trimmings % ~ 15 100. 

0 fat eeef trianings % == 12.!I 100. 

0 .S.ef Gheeks % ~ 10 100. 

0 Perk cheeks " !: 15 100. 

0 Beef cheeks and pork Gheeks " ~ 22.5 100. 100. 

0 Skin emulsion % ~ 10 100. 

0 Water % := 10 -9.7 -9.7 ... 7.2 4.21 •13· -5.9 •139.2 100. 

-9999.99 Bulk Cwt. = l,O i.o i.o l.O 1 .. 0 i.o 1.0 1.0 i.o 

Cj a/ -'41.50 .. 43.50 -24.00 •24.00 -36.00 -31.~o .. 5.00 0 0 

i,/ The cost attached to disposal of a unit of the various restrictions. 
i/ Cost per hundredweight of the variouii real activities and the coat attach•d to the artificial activity. 



. .·,·. ; 

c1ient. by fotir a.nd subtra.cti.iig ths. product; fl'or.1 the · lnOi sture coiitent ~ .· the 

. . 
The :m.!nus._ aigri .. is _neeessa'l;'y_ ·in._th±$ 

. . . . . 

instance. So lon,g ·as ;l:o'l;ll:' Ura.es thlS prot:ein content e:g:ceeds the >11ois"" 

ttt'J';e. contEi~t, ~he inclusion o:f this J?~t'tie~da~ ingredient tvi:tl in~:cea~e 

JAs i;iras done tJ:u:oughout the matt'i:iJ:? the $,'~al $lc'tivities Xi tJ:i_rough X.7. 

aro e1tpre$sed in htindredw~ight;, ~C'rl1: cheeks1, del;lo-t$d hy ~4 above~ ts 

t;he only ingredient; imose i:n:tt:11y l:'educed ;!;;he water added b~~ause th~ 



. . . 

V!'ntiqua EH.JUri\l!es. !11 · t:hie Clt'l.a!ysis, · the d~ta used w'e~e vertfied t.h:irough. 

. . . 

'the m1Jis.tu:.we · 1.'l~d p:i:;o~eili eQw;.t;ents 

. . 

. ~:ft>ulcl. fntovid~ 1£1. sli~h,t mat'g:i..n .Qf s.a.:fiety'. 1.:1nd sittiH pe¥ni:tt ~he dest:red 

. . 

.wiU be ac.e\ira,te vr1thin :i;:he b!Oµ~ds prG>vided .by· the va1tdity of th.a 

1/ .... !)1r. :IL F. Kelly~ F:itcifessor .of Anhnal Rusha:ndry at Vi:itgi:nia Peilytechn:tc 
Itl,stitute, B1.e.e1';;$ht,tg, Vi'!;'~ip:t.a end M:t; t. J. :Bratder ~ :Professor of · 
Footl S~ien~e i~ ~he Animal llus.bS!'D,dl:.'y ilep~rtmetit at Miehigs.u $tate 
Ur!ii.:ve;itsit:y, East La.using, l!l:i.ehigan. Pt>~fes:so~ B:tratzler provided a 
useful souJtce .· ... i·nforaiat!cn i1' hblie~t'.t~n Na. lO~l~ iiei$tµr¢ iiil'lti :!fat 
q,~J~te~t.;ef.,.~r~§h Rt;~.,Ji.ea~MaMJtrl<'!lfii,.1nte1:>.alf~d by the iOod ·.and Stand~rds 
Divisitm, M5~~hig~il1l Depa;trt;meri.t of .A€)ri.~ultlri:e~ Lanslag 13,. Mlr.lhigap:. 
Tl~ie p'tibUc;at~.a'.lll gh'/$.S. ~he wtat::e.:IJ' ~ fat, ~n.d prolZein co:ni;:ent vi.:l;'.t~aU.y 

. all ingi"~die;nts t-vb.:i.~h !nigh:!;; go in.t.P p:i;:o~e:ssed meat ,rodue ts. · 
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' ., ' 

ingt'~d:tent eomh:inatioi.1 w~~ld · .... l.,.Kl."'"' •. 

Range. ~cp$:1: pe,,f:.<\l't'li'.~.) 

$27 .so .,, $4S.50 

0 "' 46.87 

.44, . .; 28 •. li·S 

0 - 5~.99 

' ' 

·1:t.he m:b~ Git th~ ma~itm.lm a11ot'1able leyiql t4itlt a po$1t:ive cost a.t.taehed to 

$43 .• 50 

7.68 

l: ..• 96 

·wne func·citrAal is bl1e progtt<attm'l~cl, soJ.l;),tiQl"l to the t1atri.x and in this 
ease, is the cost pe~ t1ut!,dt>edtveight of the least:..;cost eombin~'l::iql'), o;f 
:i.r,1,gr~di~nt.tt,. 



. . . 
·te d~velop :the 1¢a$'~ ... qos.~ 

The potential ~av:i~igs 

fol: le,!3:St'"l'!;ost !ni~es al.mile~ '!J?ne 

. . 

otlle:1t as}?eets of the mariage'1's .de~ii!lio11.,-m;aking proc\'Z$S b$•fore a decislo~ 

. . 
least: .. ·co!:lt: mi~i' f'cnt the other pttodµGM a:o,d the eoS'~ o.:E tl':ie iui~[ actu~lly 

mpre possible cpmbina't;i(11.rt$ of ing~ediewri:s ~:ihli',r!h.w:tll satisfy the packe't'~S 

q~allty resti•ict.ions. total w~et'i.ly s~les by t:his firm for all processed 
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pr-0(h$et. $u~h esti.r~~tes are de~i·ved by su'bt;ir,•a¢tiile; tot:$.l v~:it:i.~bl~ C:o$ts 

pe-+ U1-!i.~ ham the .~€lleSJ ptic$ of tti~~ unit, 'these ·estimates ~an then p<:;: 

. . 
Qthet' cost.a which vary t11lth th(tl l.\iavel 

)».', ___ .,.c' 

a'!ld pack~g~ r;oafs. '.l;he$~.~ t11hen. ~oinbitl.E)cl wUh th~ lea$t .. cost oombinatton 

attrib:uted to thE! c9st. o'iZ p;i:odt1eing the 1~:eq¢essecl meat prodµ~ts. Utility 

costs w~:t""1 not i~el~ded bif$ca"'1se t:h¢y we~e th:er1gh:t to be to43 small per 



. . 
fiil~ecl -i:esouroes. An ±nsfilnit$ r;;ombb1aA;io11 of pro4uQ.ts ~¥"ould yield .a 



Seveta1 po$sibHitie$ t11:U.l be an;a;lyzed t4ith the ebjeo-ttve. al:ways t:o 

m~~imr!<e net ~et::urns. :Pi;l!~e:i:ent: ll}~n.~:iJtio'!l;~l. testr~itlitf:ll .wi.H be i1nposed 

litt;le ot: ·tton~ of ·th~ potential· i~grt)cli~n'i.::s cai1. be tn~:1tlteted fa.vor€1l;r'.!.y . 

Mnle$s tl1ey al;e conve1.,.tei! sn.d · sC11ld tbri'.J!Y,gh ~be p~oees$e4 meat:. prodi~~·t.l?l. 

····.-·--- .. -· ... -.·- '' .... ··--- -· ' . ' .. _,- ''· .. 

the $:tl~ct:lQt1~.J. in ®ll pA:OS§~~s perttaini'l;lg ·to a:a OJ?f.iti.lnl;lm !J?Ol:nbinat;ton 
i::>f 1.n:()dµ~tt:i. will be ·th~ )(let .ret:or1i.irs to the .fi,xed .raseu;i:¢es .• 
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e:ll. · 

co.st eonibin&tien of ttJ.glfedteljJ.ri;l'; fo'.!S ~ach Qf thfi speQiftte p;1rotll'!Qt.s. 

Supply levels 'i:v~:i;e .ati!eigp;ed rr1b!eb tr~l'.'e ©.hpugb~ to b<;! ~etH:esentat!ve of 

. . . . . . 

],l'E!j?t.SSent th¢ lpf3$ ineu:i.;:rted wb.eti SI, UU!.1<l\!feclt.7€l.ight ¢$ t:be .',!;'eB}ihtiCt';{ife i1,gt~"' 

of ptoih;i.ct:i.on. were fixed costs. ~it ·i;hts p~int in,· the decision. prqc.sss. !/ 
$be en'l$d.ips t'V'Gl:'e li!lbt"1li'o.~d by al.ll;)ei.\ttng the iz~sts .of ptQdUctfo1:1 e.roong 

the ve;~ii.o'!.:l$ ingredi.¢nts aff.d thei'l su'.btt~1¢ting $4.50 from the epst Qf 

Such ~ .. procedl!:i;;e .~~a$. necessary i;;ler;ia~,$e .. the .oosts ~ftng;ire,r;l!ents 
we!:e aµbt!!!'al:l.ted in sst!m.at;ing t'he !let. wee·1;utn$ fJ;"on1 l.J:i?Od~.eti~p: of 
the ptoee$s~d p1;odµ¢~s even t}!o~gh the 1ev¢1 0£ slaughter waa 1~ot: 
.Q,llotied to ~faf!nge a.nd t:bus .. the supply tl:ngi·edientsi was £.i.:11l~·d. 
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Table 2. Matrix for Optimum Combination of Products--Subject to Plant Supplies i/ 

Supply 
or rsa. i l:unia lifb a E1:1BJs1 list.- Q fB!llsi 

activity l U>. 12 oz. ,6 lb. l llh 6 lb. 40 lb. 40 lb. 8-2 lb. 6 lb. No. 1 
Sia Ri it•U'~¥iiM• Ynit t!Dl PISS• PiSh R!iS• Pkl1 RU• QkSh Rltl.b gkg,. pkg. bglqgna 

.. 9999,99 Bee.f cheeks Lb. ~ 1200 10. 10. 10. io. 10. 10. 10 .. 10. 10. 10. 

-9999.99 Pork cheeks Lb. ~ 800 U.98 11.ta: u.CJS U.'8 

-9999.99 inoute Lb. ~ 1200 

-9999.99 Hearts Lb. ~ 1800 

... 9999.99 Melts Lb. ~ 317 10. 10. 10. 9.16 9.16 9.16 

0 Plant capacity per week Cwt. :=. 425 i.o 1.0 i.o i.o i.o i.o leO i.o i .. o 1.0 

0 Sales potential per week cwt. ~ 297.07 i.o i.o i.o i.o i.o 1.0 1.0 1.0 i.o 1.0 

Cj !ii 13.88 l!>.61 16.05 14.19 14.41 u.11 u.22 8.51 10.41 10.64 

if. Nonrestrictive resources or ingredients are not included. 
i( The cost attached to disposal of a unit of the various restrictions. 
Sf Net returns to th<t fixed reaourc•s per hundredw&lght of the processed products and renderint activities. 
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Table 2. (Continued) 

Render Render 
No. 2 No. 3 Nth 4 No. 5 be•f pork Render Render Render 

"' it!iidY!isms Qilgp RalRWI hoiS<A RQ&2Qtla @etlH Kb.lt1si iDiY'&i btirl§ Ml ta 
.. 9999,99 Beef cheeks 100 • 

-9999.99 Pork cheeks 100 .. 

-9999.99 Snouts 20. 20. 20. S.51 100. 

.. 9999.99 Hearts 100. 

... 9999.99 Melts 10. 10 • 10. 10. 100. 

0 Plant capacity per week i.o i.o l.O 1.0 

0 Sales potential per week 1.0 i.o l.O 1.0 

Cj u.86 14.86 4.86 3.:u -1s.aa -1a.as -14.98 -21.ao - 2.80 -



" .. ·./. ;!> -

'-!:'he 17t<o.c,~dµ.te 
tv·~s a$ follO'w~; 

~:11Tuet: ..... ,,,. .... ,,,~· 
~~k$t ·P.+·"""''"'· 
~()t$t 
~~:su· 

Simtlal:' c~lc\alati~ne. 
~thet l:il~;!t'edief!.~$.· 



~he most . $~rp:i;f.$ti.11:g :basu1 t · 

;ingredif.ent~ 7ee~aie.red~ tt was ~~~i;i~a;;.Gc:o 

tu:1;limt.ted tngre.dt~l;!t;S. would · b$ 
... . . 

sno.u ts ~ llnd h~at'ta · .. Wb,!Gh the .P~~'k,~37 . ~qn.~ide1fe.61 

:i:ende.ted. :!1felts ancl port;;. ¢cll~$ka 

11!bot.'tl$t!ec'k.s 0 ~-~d · l:l.1+l;i. te.d t$h<:!! 

' ' 

·~ate cotnpati,st'.)1;f t1itb later ·. p:!;'~g;w~s\,. 
-, ' ·_ ' - ,_ - ., , ', ' . ,·-- ', ', ., ' 

·.A9t~vtt:t 

~lo.~ 1 F:z;at);l~s (~3.~~ .. ~ound: ~a~kage) 

Rel;tqel:' 1e;;T~1 tri~n,g~ 

aender fat t~imn\inge ' 



of $7 .• 50 per hundr$dweitJ;ht f!:lt rnelts and $2.l~~oo pa:;; hundredweigJ:lt fol' 

powk Qbe:eks.. 'l'he ·:MVP· Q $ .fo.r these two ii1g~edients were high '.\\'elat:ive. 

·to .,~heir costs 'because of the rest::i:ict:ians placed upon theit' supply. 

The MVP' s !for. t:he. two ingredients .. tv:ill ;cemain at: the:se f:tg:utes until 

. . 
of t:he act:µal weel,dy sale.a of proeessed n1ef!l;'i:: products .fol:)' the relatively 

so t'eStl;.'ict:::ive that 66 .s pet'cent of. this pot;e:ntial w.i:1s imused. 

~hete rema:b1s. the probler11 of i~he -r~nde;r..o:d ingr¢edi.ent.s •. ·In. this 

pa:tdcQ.bll' ptogr~1~ the loss ·from th,e re.ndedng a<:;tivttie.s was $517.63:. 

'!'his lo.ss was enti:t;ely fr9m th~ .rend.e:i;-j.;i::1g of i.ng:i:edte:nts wh:tc.h th.e 

Pil.\Clt$z- eoi1side1~ea in limited .S.ttpply~ in1plyi:ng that t.b.ey could become 

res.t:d,ct:i.ve. When supplies of thq qmitte~ i;ngred:ten'tS t-tere :1:ncluded to 
. . ; •' . 

£acilita.te compa:rt.sort ~ th$ lo:;is. f:l;'c:nn :11e:µdedng 1a:rge 1)0rtions of thesli? 

noiWe$tJ?:1.ctive i:o.gred::t.e.nts i11~u:le the :fu11ctt6nal the latge negat:l.vo 

Fo'.1:." examplt9, 'the full <StlppJ.y of hearts was v~ndeted becati$e healtts wet>e 

lJ.eVe'.1;" a component of the least .. c;o~t: mb~es :lfo:1; any of the p~oduc1is. 



· · Tripe 

:See£ ~heelts 

:l?;:;n:vde:tted mi llrz 1/ 
t\f<Sl;~e'.i\" 

.!st¢ntia.l ~!n.;;redie'S'l;_ 

Bull nieat 

1/ 
~ 

ptiese~~f!tl ff'i>:it.· powe(er~d·mil~. einee .. i\'eettte·.; 
thli! ~fl'J.Ql,lnt e!tttllal t:h~ 2,, 31 pQ'l,lndS.. ta·h<firwn.. 



act;J.vitlLes. Such possi'biHtles are cle:Hnitely limited~ however. EvenM 

tu.~.1ly., t~e eost: of the ttd.~ '.\iY:~uld 'bt\ tnc.:\Z'easer.1 to S'!£eh an e~~t:eut. th~·~ 

Ev .. en.·.. thou~h the results • ,, -- 'IW::;!I '- --· •• ' - ' •• -

in t'his instance a4e E;n~tteme~ the een.s:ist:en·!i i:tse of th.$ le;;tst:~eost mi~~es 

( 



. . ' ·'' 

~ore ,;;omple~ ~rehl~i!l aild .c'On$e~µ$fit1y~ a l:ri~¢ku1w~:'e diff:tcult deeisioi1, 
·, ' _- ' 

Care mu.st be t.!ake~ <.);t'. th\ia Wl.Z<i!fi.g:;Jttesl;':l\tlt(;}~s wi;Ll be ptutQb.~.s$d and li®t:1$:ii'~S 

dee:1teased i~st:ead pf incnf.eas.ed. Pl\'ogtammi!lg hee(Jn1es ~. valuable $id 

when. this. r?ittia!.:1.011 a'.t'i.se$. 

t:h:i.ID,g ~-n QOm:ill.Q'n···~the de$ite to buy th.e t~1glf(l!d:i.ents ·~:ibi~h 1.1rte re~.lly 

te$t:l;"J~ettve and buy them :i.i!l tbe · f;'ight q,µ.;gn;tiU~$.. To tlQ SI) without· a 

. . 

:Suyb1g t"e:std~t:7,ve iilg:cedi$.n·ta is not 



1/ 
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Level 
~(£wt.r.) 

237.0/ 

60 .• 00' 

18.00 

·25,00 

20.00 

. 15.50 

··11.10 

Retu:cns 
p$:it. cwt,. 

$16.05 

.. 21~ao 

... 35,92 . 

... 30.56 

... 26 •. 1s 

... . • 37 

"' s.oo 
Cost 

219lli i.ll'i\i't:. 

7.50 

B;ange. J/ 
<ret11;j!ns .· 2e"i? ~wt. l. 

$15.61 .,. 17.08 

R.ange 
.{~p~t, !er cwt.:.1 

15 • .!~3 ..... 60.19 

0 .., 17 .• 77 

lJ. 73 .... 83.69 

:Due to the natl,'lre o.f t:he p:l;'()blem and the re.stdetiona imposed:, mean~ 
ing:fol ranges. canncrt. be. p:il'eeent~d fot t.he rendEir aQti.vitier:;. · 
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Table 3. Matrix for ~timum Combination of Products-~Buy Ingredients 

St.tpply 
or Nsh 1 frm~a lie· 2 fi:IDSI l:ls• ~ Fuoia 

activity l lb. 12 oz. 6 lb. 1 lb. 6 lb. 40 lb. 40 lb. 8-2 lb. 6 lb. No. 1 No. 2 No. 3 No. 4 No. 5 
SCI 1/ B11ttict&m1 YQit l.1xe1 PiS• pkg. Pia• PiQ• RKSh gkfilt Rlsih Qkg, Qkg. )2Qll9QI b9lognj b019QM bolQ.9Qi Pelowa 

.. g999,99 hef cheeks Lb. ~ 1200 10. 10. 10. 10. 10. 10. 10. 10. 101 10. 

.. 9999,.99 Pork cheeks Lb. !: 800 u.98 11.9a n.98 u.98 

... 9999,99 Snouts Lb • ~ 12\10 20. 20. 20. s.a1 
-9999.99 Hearts Lb. ~ 1800 

.. 9999,99 Melts Lb. ~ 317 10. 10. Uh 9.16 9.16 9.16 10. 10. 10. 10. 

-9999.99 Cow meat Lb. ~18450 40. 40. 40. 20. 20. 20. 20. 20. 20. 40. 22., 22.5 22.5 22.5 

... 9999.99 Bull meat Lb. ' 1845 -

-9999.99 Lean beef trimmings Lb. ~ 2500 ~. 5. 5. 5, '· 5 • 

.. 9999,99 fat beef trimmings Lb. ~ 2000 

-9999.99 Skin emulsion Lb. !: 7500 10. 10. 10. 10. 10 .. 10. 10. 10. 10. 10. :;. 5. 5. 5. 

·9999.99 Tripe lb. ~ 2750 16. 71 16.71 16.71 20. 20. 20. 20. 

0 Plant capacity per week Cwt. ~ 425 i.o i.o i.o i.o 1.0 i .. o i.o 1.0 l.O 1.0 1.0 l.O l.O 1.0 

0 Sales potential per week Cwt. .£ 297 .. 01 i.o i.o i.o l,.O i.o l.O i.o i.o i.o i.o i .. o i.o i.o 1.0 

Cj al 13.88 15.61 16.00 14.19 14.41 11.11 11.22 a.51 10.41 10.64 U.86 14.86 4.86 3.31 

ti The eost attached to disposal of a unit of the various restrictions. 

al Net returns to fixed resources per hundredweight of the proeessed products and rend.erin9 activities and cost per hundredweight of the buying activities. 
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Table 3. (Continued) 

Buy Buy Render R~er Render Render Render Render Render 
Cs beef pork Buy Buy oeef pork Render Render lender cow bull lean fat skin Render 

Beatri di OD a MHi• w•1s1 i[l!ytS Mltl chUli ch!tl&I §PPY1il wns M&ts u1t Mlt t:imins• trminea •tia&sion $r~pt 

-9999.99 Beef cheeks -100. 100. 

... 9999.99 Pork cheeks .. 100 • 100 • 

-9999.99 Snouts -100. 100. 

-9999.99 Hearts 100. 

-9999.99 Melts .. ioo. 100. 

-9999.99 Cow meat 100. 

.. 9999.99 Bull meat 100. 

-9999.99 Lean beef trimming& 100. 

-9999.99 fat beef trimmings 100 .. 

.. 9999.99 Skin emul1ion 100. 

-9999.99 Tripe 100 .. 

0 Plant capacity per week 

0 Sales potential pel' WMtk 

Cj -24.00 -24.00 -20.00 ~1.50 -1a.ss .1a.sa -14.98 -21.ao -2.so -35.92 .. 35.92 ... 3().56 -26. lS .... 37 .. 5.00 



the optimµm con1bin.atiot1 rA•ould ¢han:ge. 'l:he c:,ha:n,$e$ wh.i.ch t..tould be. nee . .., 

essary before the e)l:clµded produ~ts v10µid. beGome .components of t!he · 
. . 

optimim1 combination w~H be conside'l;ed late~ in ari. analysis dealing ~vith · 

. ~ . ' 

cheeks then bec.£1Jne JJ;'estrict:i.ve a11d tvere alt:::o purchased. tn every case~ · 
. . 

the U.lnitiµg i:ngxecli~nt 'tva$ ptirch&s·~d until its MVJ? tv&S equal to its 

. . 

re.st~ained t:he level of p:ifoduetioti was the. s~.les potential rest:ricti&n. 

The ·.M.11P of another hirndltedweight ei sel(t).$ ppte!).t;i,al was $25 .,. HL 1.£ 

sales equld be ie:g;panded by .snotheit hm1dredtv-e:i..ght. at a cost of less<tha:'ci 

$25.18~ ft would be .p:totttable. to do so. 'l"his would hold true unt:il 



.. ,.. 1+9. ..... 

. •,. 

restriction kept: the level of; pro!iuction too low to en.able more the 

ingredients. to be used<• 'l'be t'esui ~ was a negE;ttive func t:ton.<al • 

· <Again~ the use of .only the lell!r;it .. ~oe~ ri:1i;:{ :i:-:ras ~ factor in p1:'event'* 

client mbtes in ~cGordance w:l.th criteJ:iia suq.b a.s tt:i.ose presetJted Qtl. pi'rge 

42 would decre:ase tlle a:ljlOU,n:t o:f i'l!l@1red~ent:s t-ihich are rende:!;'ed. The 

. . 

col!ld ·be in.creased only by us.i;!.)g ei:n ing'.\i'ed1.,e1i.t cqn1binatio.n v1l1ich .~Jould 

;:.;!low less wate:1: to be added •• AdjU<~tmentl!l of th.e miw:: for this putpos€\ 

pe'.l?trd.tt:$d ~onrest:i;:i.ctiv(? ;tng:1tedient¢ to ti!:":lplace pa:11:t of the rest-r.i:otive 

. irtgredients vibich were pqtcha$ed~ tl1u$ usifl.g ro.0:1te of the plant supply of 

level wh.ere t~heilt' f!N'J! eqt;tals tbetr :m·c and the loss £1.'.'0111. tende:id .. ng un.used 

ingre(li.ent$ avoided. ';fer do this ~~Quld give. :i;ise to u;niised plant .£.a(.!:il,,; 

itiea. and the dtve:tsion of all f:l.:ll:ed .e:ost;s to the oth~t phases of the 



A secand and perhe.ps. more te;;1list:tc SQ1ut:i;)n t11Quld be a redt1.!ltt:ion 

in the 'n:.:ilume of slaughter, Wbe :relatiortshtp be,t,;:ef~en. ingred:tent .~upplies 

and ~he lE;vel of prqclu(;tio.n pel;'mitted by oi,:h,e:i: :i:estrictlons was the 

pdmary p~oblem in this parti¢ulat p~og'l'.taili, $d 16hg ~s the if!gll'edient 

suppl:tes .. ar¢ high :i;elativia to a restraint! sudh $ •. $ sd.es pqt;e11tial~ the· 

los'$ElS ~~"om .tendering °t'T.U.1 l;Je i!i~vi table. Cb.at'l.ging ·th$ formul:'ition 

restri<Zt:i.ons to pemni:t mere eo1nplet:e .-Qsage of by .. p:l;'oducts 'YJhich e.~e 

a.bundi;uit in supply ·would help, but slaµgbte,:f~ espec:tally eow slaughter, 

should be dec1'eased to h~ing the it'i:g:i:·ed:ient supplies do'i'm to l$ve1s more 

near.<J,;y ecnt1paJ:able w:U::h tl'i;e sales possibilities. Problems wHl still 

erdst beeause eel;'tain of the t.ngre.chte'liU:s .such as cheeks~ hea:i:ts,~ a:t1d 

!llelt;s accrue au,.~omt.Hdc:a:Uy as by··produe~s of the slatightet t;rpetti:ticili:; 

and their supplies wi 11 not ne.ce.ssad ly be l:n the needed :Jin:oport:l,cfns. 

iteducM.:id slaughter ~,Jill tik~ly mean a defte'.i.t i:il the supply of some of 

f;:hese. ingt~dieni;s, but they ~an be i.J.l'(!!.J.\'<!hase!'.l t·Yitlu:iut; l:H.:icriji~ing a,s rnueh 

Ln t;he way C>f '.!l'et:urns as would be &acrifl.c;ed i.£ the slaughter ·were 

iner,ea.sed to J.:nsure adequate supplies of these by~pro<fh,,1ets and force the 

rendering of cow meat. 

11 progrli!m could be t,rcJ.t.te11 whieh wf!tild p.erra:Lt. a: J;ediuzed. level of 

s:l,al)lghte-r. The ~iin~tiona1 WC)'$1d theµ be nw:te favorable. Even so? t'l:ie 

p:rol,le1ns vJhi~h ~':!£:'(;! t::ure t.za arise tn a1r~emptit1.g to adjust, the level Qf 

slaughf;:er i.n aeoordanQe "Y;rH:h need$ ~est: dettb'w upon .th~ justificat;ion of 

a.. sla~gb.ter ope1:ation :fcnr the p1n:r;io.se of sµpplying irtg:r.edients fa-r proc.~ 

essed meat rn."'odµcts. 



. . 

. £E..t: s.mt.tm...Qsy;,l?::t~J.91' o :e .il;.9~\l~J:£'"'ti~x~r.tJJ; .. ;~~d . Js!l!!'!aLllllz:~di;§l~~ s. · 

. . 

itl. the po.1\'~r.ayal of an i::J·pti:mt>.m. plJ'ioiJuet; .. ~.emh;t111sti.op.., Evident. both 
,, .. ' ' .. ·. ·. ' . 

progr&ilS lla.s been the p:ito~lem, of what to do With unµsed lir?e!Ol.i:!Z'¢es.~ .The 

. . ; 

wet;i.'ld be e:xpe:t-:i.enqed. .:i,n estimat~ug the lifvel. of sl;;1't'lgh;tel'.'. and k~§#ping it 

cl:'.l~eiste).12.t with: the supplies· QZ :nee.~~d inisw~~iiartta •. 

gr~mmin:g procedu:re 'VrlJJ. po:i;f1ray the optii:m-u.m ~ombinat::Lon of pii7oducts, 

e.et:imat:e the 'MV:e I . of t':e.Stli'iCf;i'VEl resoutces,. a.rad denQt@ tvhich tng;t'e-
.. . . .. . . 

sCild ~nt.t t,he level 0£ eiach, . 
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. ';['hough the ::1ns-v1er is apparen,t ~ the m~a:ns of attaird.ng :i..;i:' ar~ :not~. 

Mo$t paol'\:ers realiz~ the benefits of bei:~ig ~bl~ to sell \ihiJsed ing11;e .. 

' ' 

FedelZally !nspeetf.;cl pacl{.e~ ofMn ·feel$ be d!o.es i1oll:l have suc.h a me:irlJ;et 

'l'hei:is ciori.eep'l;ion of the benefits they wivu:Ld t'~ee:i::v§! h.i;ls bs~n too hazy 

attd subje,ct!ve to p:i:'ovidc tla.e :need~d incentive. 

' ' . . 

iuctease in :i:etu:r;n:s ~Im.en selli:ng o.:1; unw.Eied ing]ted:tent$ -v1as permitted~ 

Cj rotir we~e attained by alloci;ltin.g the ·c(;)s·~s· of Pt:od-uetion. ainong the 

various :tngr.adi~n.ts and 131-'lbtlt'.aQti~g these costs f:rqom the ra$rlt~t ,p;!l'iee of 

the t(:1.Spee.tive lng~e({:1.;i'~i.:1t~ The coS·i;;s of pr~~·ue;i.1146. ~o~ m~a.t vterc c~lcu,,, 

' ' ' 

meat .• Jj Thi.s pl;'event¢d the t$1lre;otUstfo sit~at:ton of 

1/ '!'his pr. oeedu:i:!El 11.1as ~x'!?.' .. 1ained ..-., 
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Table 4. Matrix for Optimum Combination of Products--Buy and Sell Ingredients 

0 

0 

0 

0 

0 

0 

0 

0 

Q 

0 

0 

0 

0 

Beef cheeks 

Perk cheeks 

Snouts 

Hearts 

Melt• 

Cow meat 

lull meat 

Lean beef trim1nings 

fat beef trimmingt 

ikin emulsion 

Tripe 

Supply 
or 121 1 f rtnl• Hts. 2 fnni• N9, 3 fiapks 

activity 1 lit. 12 oz. 6 lb. l lb. 6 lb. 40 lb. 40 lb. s-2 lb. 6 lb. 
Ug~t ltvtl PKia 2U• PU• lls9• pkg, Rki1 Riis ;kg. RY• 

10. 10. 10. 10. 10. 10. 10. 10. 

Lb, ~ 800 11.98 11.98 11.98 

Lb. ~ 1200 

Lb. ~ 317 10. 10. 10. 

40. 20. 20. 20. 20. 

10. 10. 10. 10. 10. 10. 10. 10. 10. 

16. 71 16. 71 16. 71 

Plant ca.pad ty per week Cwt. ~ 425 l.O 

Sales potential per week Cwt.. ~ 297.07 1.0 l.O 1.0 l.O i.o i.o 

No. l 
b9J.ogna 

10. 

11.98 

10. 

1.0 

l.O 

CJ AV 8.51 10.41 10.64 

a/ The cost attached to disposal of a unit of the various restrictions. 

No. 2 
bolqqoa 

20. 

10. 

1.0 

1.0 

11.86 

No. 3 
bo4oan1 

20. 

10. 

No. 4 No. 5 
&ologna poloana 

10. 

20. 

i.o 

10. 

1.0 

1.0 

)/ Net returns to the fixed resources per hundredweight of the processed products and selling activities and costs per hundredweight of the buying activities. 

Buy 
beef 

Gbttkt 

-100. 
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Table 4. {Continued) 

Buy Sell Sell Sell Sell Sell Sell Sell 
pork Buy Buy Buy beef pork Sell Sell Sell cow bull lean fat skin Sell 

"• Be1trict\2Di sliHlsl snqyt; buns m11:t1 &btt!s• s:bltkl tQQYti h!art.s meltt uat mt1t trj.mming1 uw1n91 emwlsan yipf 

0 hef cheeks 100. 

0 Pork cheeks ·100. 100 •. 

0 Snout$ -100. 100. 

0 Hearts -100. 100. 

0 Melts -100. 100. 

0 Cow meat 100. 

0 Bull meat 100. 

0 Lean beef trinmings 100. 

0 fat beef trimminta• 100. 

0 Ski.n emulsion 100. 

0 Tripe 100. 

0 Plant capacity per week 

0 Sale& potential per week 

Cj ":"24.00 -20.00 -21.00 -7.50 .62 .62 .52 .10 .20 1.08 3.08 .94 .e2 .13 .20 



Mo.. l F$.'Sr1:ikJ:i (;si:l~""po\l\nd pkg.) 144. ~l • 

No, 2 F~ai1k$ (Gillt"'Pettt~cl pkg .• ) 

No. 3 Bologn.@ 

Sel 1 he.aitt:s 

. . . . . 

Uhoo· 

i\'14, 73 

2.0 •. 00 

Ret'l.lif:ttS· 
P$:\1. <;\~;' 
-~~ 

. ¢ J• cc. .·'·'.·. ·"~ . ·V- .' -~ '{$. Q,"'1\¥·.J . 

Cos.t 
· ~e:i::.qt~. · 

woul;J. ¢hange. A'.U cdi t:he .l;laJ,it;is ;$,C~iv:ttie@: begii-i. a'll; 

14., 19 -

12.22 '" 16. 

0 .. 27.00 

0 .. 43.50 

0 ., 19 



dients could vary befo:we thet.J:· leyel of p·tirehas.a ancl tl:rue the opt:i.mum 

combination of ptoducts t~u1d change. . 

'];he cht;1:;1ges ·in teturn.s pe;i-; '.hund:t'edt,;ieig;l1t which "'tould be J;equbed 

for othe:t pJ;oces.sed prodt1:cts t:o become compo.nen:ts o:e the optimum contbi,.. 

· :Pre$en.t :i:etutns 
~ met ct>xt •. ··. 

No. 1 Franks < one,.pound plkg .J $J.3 • .ea 
No •. l li'1%tn.k;s (12 .. ounce pkg.) 15.61 

No. 2 Fra.ill<:.s (one..,pound pkgt) 14,19 

No. 2 .:F~:a:.;\ks (ti-0 .. pound pkg.) 

No. 3 F.ranl~s (40-pound. pkg.) . . . 

. . 

li!o. 3 Fi·axilts (tv;o,..pcrµnd plA;g.) 

No. 3 F.:ratiks (st~i;; ... potind pkg.~) 

.No. 2 !fologna 

No. 4 Bologna . 

ll .. 11 

11,22 

8.51 

lO.t+l 

10.64 

11.86 

s .. 31 

R{13qt;ri.J.?Gld . :b:i:c:i:-e~$e .:tn 
;\\';e:tit!'P.t;i J?,!t' Gtft ~ 

,22 

. 3.24· 

5 •. 18 

a •. 20 

3.00 

10.00 

9.97. 



$10. SS, Th:ts is in. c;9att'~st to ~he $25 .1~ 'l'ib.en selling !':It :tng~$die.?;t:i;:.$ 

was 1\lOt'. all.owed, Sno~t:a t;ltld t11ipe ~!So hetd positive MID??$. ''i!}'he '.MVY 
. . 

for sri.otlts :Ley 111.eani'l:lgless $~.n_e¢ ·~}Ae s:upply was e~.a~tly iiEl~d S:l?td v7as 

~ere t.9 tlH:-i pl.i'!tcha;;;,e ptie.e ·. tr:he ~w:e· :fo:ir ~l~ipe was $3. 

~~n,d:rediveiaht,,. · G!i>nside~;;ibly l~ss · ·R:hnn ~.ts ~9 •. 75 inar~et 

. . 

· Qtber t;han the 'ie~st .. ~oat h1gi:¢cl:tetc~ mi~> had been us1'4d ltt the ~~<0sram 

)1'ende;!;."ing -vtoul.4 have been d~cJ:ea.sei! Jl:t>o~. $~Cll an i'ldj~stm~nt;. J!iu,t ~:g h.:a$ 

t heeri e:'l~ll;l:i:ned ptevioud:Ys ®¢11 1adjt,tstnteint::s i;;¥eul.d di£feii ~~e• fil!l'm t~o 



. .· ·. 

ayeat this means $2~.2,5(Jl~.40. 

' Even if the nmrgin o:ff inci;ease w:ere c'Ut; in hf!lf, the potential savhig~.t 

. . . 

··. cow meat was $40.A2 pet h~11d1'echwelght. The ma:l;'l~et price at t;he itime 

/ The mianager 

'£he p:l:ogt;am13 h1. the pt'eci:id'1;n~t sections 1:;ortre.yed optlmuii1 pt'oduet 

¢ombin.atiQns eotrrposed o.fi either trt'll'~ ox t:'h:i:ee p1~od~icts, · ObvJ .. ously ~ this. 

- '' . - . . ~ . . ,,· .. - " 

. . ' ' .. 
pe.ckers J:i.ave, over tirrie,. -establiabf;d .a: market for a vai;tet;y \Jf ltJ!'ocessed 



products, Many would hes:i .. te.te to change such an. establishe.d pa.tte:i:n of 

attempt an aln•upt shift to the ccrmbi:na.tion(s) portrayed by these p];'o~ 

grams, nor could he expect to stay in busi11.ess oyer time 'with such a 

limited of fe:ring. 

Since the opti.nJl:im co1nbinat:i0n 

feas:Lb1e in light of established p'i:'oductton and sa.les }?f1tteri1.s, the 

objecttve n1ust beco:me an :tmproved pattem:i of productf~jn and sa.les, '!he 

results of the programs portrfrl.y the range bver 1:-dhich the pt•ices of the 

prc1ducts which comprise the opthnum combination may vary before the 

combin:st·Lon ~'muld change, For the products not included i:n the 

mu:m combinat::Lcn1, they shi::>w the changes :l..n net returns per unit which 

would be required before the respective products would become equally 

profitable and be incJ.ud·~<l :tn the optimum conibinat:ion of products. 

Sttch required Ghanges at:e a.n indication of the expenditures which could 

be put into such things as :bnp:i:oved services a.nd advertd.sing and still 

have a level of returnB as high as wottld be possible if prt)dttcts not 

included :Lrt the optirm:m1 c1.;:rmbinatio:n were being produced. If the ~~o" 2 

Franks in the one ... pound package were being produced instead cf t.he 

l:fo, 2 Franks in the si::;;:,.,poun.d package {a component of the crptfauum combiw 

nat1.on), up to $. 22 Ci.\luld be e:1~peiJJled on the proraiotion and sales of a 

hundredweight of the s:bt-pouud paoka.ge before net returns would decrease. 

If ~sales cd: the sb{"'!'oun.d pG!ckli:lge could be established with .an expenO\i· 

ture less than $, 22 pelt h;undredwe:i.ght:, then reti:Iru.s tvould he inc!'eas~:ocL 

The :rnethods by wh'Lch the pac:ke.r attempts to inc:t:ease production and 

sales of the more profitable products w:Lll vary :from prcd~ct t;o produet 



= 60 -

since ·i;:he type of competition which the individual product faces will 

also var:y. 'Ihe large package of franks will likely he sold to au 

institution such as a restaurant or hotel, Increased sales 1n this 

particulm; market will c.otrM$: largely as a resuH: of increased effort by 

sales represent.ati.ves cir possibly $$ a result of the establishing of 

contractual relations. The sma.lh~r package of franks t•7i11 go to the 

retail outlet. Iner.eased sales to the ind:l..viduol consumer might come 

.as a. result of ;;1 change in the appearance of the pa.ckage, po:i.nt-of-

s111.les displ.:~y, or simih:iv dev:tces to irwrease product differentiation. 

The portrayal of an opt:i.mU'm combination of products and the changes 

:!."eqt.tired to make all produc.ts equally profitable will be most useful to 

the firm ac t:i:ve in bargaining for the prices it receives. In any har .. 

gairdng pr:ocess, some ctitedon must be used <'JS a basis for the policies 

vihich are suggested and suppo~;·ted. Progr.s1mrr~ing provides this criterion. 

The packer's task becoriies one of moving in the directim1 the program 

st;ggests. The :l.ncent-ive to continue the proc1uc.tior1 and sale of: a wide 

range of products is still present since a ·market has already been 

established and all the products have played a pa~~·t in any product 

or brand differentiation <tfuich ha.s been atta:tned. If the packer is to 

continue the snle of a va:r:iety of products, he naturally wishes the 

combination to be .a.s profi.t:a,l:ile as possible. '.l:he programming results 

will not only shot" what adjustments should be made but will also furnish 

concrete support for ba.rgaining efforts which $1.t:tempt to enact such 

ad.justmen1ts. 



Fo11 i;he anial1 pa.ck4~, tbe .arljui:rt111ent becom~s a long .. ·~tuu :i;rrohlem. 

Chan,ges· in the pattern oi: p~odµli:;titiln 'lnust: be made g~adue.lly and. after :ti:le 

t~ .J?O<J$ible repe:rc~ssioni;i. 

Regardless .of th~ s:tzl!;l 0f th~ fi~m and the eompethive situ~t::i.on Lt 

· i@A:tes~ p:i,roducti€'.>ti cannot 1De a!ljY:sted i!l direct s:c~ordance withi .the·. 
,, '' ·' . . ' . ' '·. 

opt;:hl\'1;;.ll\ eombinaH<;in. ner G;a'tl p:redu~t ~rices• be ahanged ab:i;~ptly. There.-

fo]fe, efforts to ilnptove #'he patte~n o:f p:itodu<itd.on .oi:i;u:l sales 'will eon·· 

sist of bot:h .types of ,<;1djttstt'llent. les.ou:ll'c.es. should be diverted t,;e> the 

mote p:i;ofitablep'ltoduct:s sq tong tJrs· ~h.e i:l.'!;~tea.sed produc.tt;ion ean bl?. 

aornbined effect of bsth. ~;y-p~s o:f adjustments should :l_nerease l;'et:urns 

~o the £ir.-11l t:ih.ich e:?!:e:rta.1.ses ¢iS!:ire :tt\ m~.l~f1:1g st;lch cluinge~. 

, ' . - ' ' . 

t.;:i.k~ i:lh.e fo11m of eha.n~es ln p;iipdl;Jction and/ t:>ti changes ~n product. p1.C:!.ee.s •. 

' ' 

e;nd prt¢e ~ha.~ges alfe, ena~ted ifa$ofc:nt 61S is feasible 



Programm.ing cian .;tlso be 'QSed t:() portray the prices which mal&e an 

established oper~tien optii:nal. ':!?b$ ma.n.ager ean use this in;t:o;1tmatie.n. to 

establit?hed operation, . Th~ e:i~tent ef pt'ice iidjustment and thus the 

i.ncreas.e in, r.ett.1iris will be af:eeeted by the competitive positiQn ivhieh. 

. . 

ingr¢dientl":i because. the $ma1J. fi:r:m ·1xrould p:r:ob~ihly expel.l'ience the mos:t 

difficulty .in, .developitAg an '.f.ng-redient t!larl~et~ C!onseiquently, t~e-;~esults· 

whi.ch evolved from ~be :program r.1epi~te4it in !fable 3 we11Ze used f~:i; thi$ 

investigation. A simila:!t invest.:tga~ion could have been meda frem th~ 

program of Table 4, fen: a p~cke:lf t./110 could sell unused :¥.ttgredientSl and 



ftQm i·end~r:tng. Sine~ '~:his .ts .the· situation~ ·the be.st corni;>a;i:ison t-;dJJ. 

be be·1t·ween thi$ :Ei.g-ur~. ;nnd th~ po.s$.t:it11e $4.,696+51 ~1hit:th ~-would 'b$ 

re~t:;fved f:i::om the sale of the 2$1 ~07 lnn1dtedwe~ght of No.. 1 ir.l\iilktl in 
. . 

the at~ .. pou~iil. packag~ atJ,d. the 66 h~nd:t'ed~.t¢tght .of No., 3 bologna wt1~~h · 

. . 

. re·stt"~i1'lts mi.:i.st be !mpol'!lli;'.a <11:n(I. logtc ~$ed to insµr~ .that tb.e p:i:tce:s 

Eit~y with!1,1 :i;eali'.$d.e. bound$. '.rhe. Qptimum pt.i.Ai\e £or any pa:rt:i.eul~r 
. . . 

· product iJ?. t:h~t price ~ihich. tozill yft.el(t the h:tgllest ma~g~n of :t>etu~ns 

. . 
•to f!,ted 4:'Ssout'ces a:is the ttvo 
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Afteµ rnaki:ng th.e 1.."~it'!!lilted p'.!Z'.ice. ebang~s ~ t:be total. r.ettl.l:'.ns .. tt? the 

operation tve~e $4.,696;,57~ !/ .AU 0£ th~ J?'.iYic.e !Zhange.$ used, howevez-~ 

iZi:!l'S nol: fully possible~ 'Xhf.s :i.$ ~he optfml:i.1 sit~ation and. tv-o-uld b~ 

'lf?ty difficµlt to a.ttain. Th'ei~e;66te, th.a: full inerease of $4~696.57 .~ 

3~138.,4.0 o:i: $1~558.17 ;e$ulttp;g fl!'e~~· the adjusted pri¢~sis not 

posstbl~e to '-'\lttain. Due .tq th.Ei ~el~t:il{1n.iship bettV'E'len costs. and the 

xrw.~l~~t p:rioe' the ne~ l{etu:Wri (}fl ma,!J~ oif the pro<lh.tats pe:fo~~ ad.justm~nt 

lf 'Xhis '.itet'!Jt"nS figUJ:.'~ t;l':aS ~a.fo~la:i::ed by Uiii,Altiplying the .1$Vel O.f. pro.-
dtic tion of each ptod~ct i;>y the n~t t'ett1rns per ht!!n(t:i:erJ:weight for 
·i;;hat pt'od'.l!!G:t nfter tl1e pltice ~ba:nge an,d su-i:nming over.,.a.11 pJ:oduets, 



inc~e~se <J:li $2.17 per 11\tnd~edw~:i.ght: would he neededi fow llloL 2. bo~.ognal) 

an itlerease of $3. 00 p.er h·~11d:t:'edweight.:. Over ti.ms and with ub,e Pl7C>pet' 

exclusive me.J:ltet .fot' ing1.f¢d:i$nt$ 1fi1;lch. \'i.7ott1cl o:thet~fiss be 1-t.!Jisted P tlt$y 

sho~idno~ 11eceitve t:he empbae:f..s pl~ized oµ the p~od.\letion .~nd sale of the 

' ' 

Fo:t thia partieu1;ir: f:l.r:m~ thi? o:rri.!im~l ;!5:rn:ay of product p:eiei.lls is 

a:ppa:itentiy out of rea¢h~ ~$:$ does not i1:i;'e:'lf~nt1 the pa.ttt.~.t;t:l att~inmenti 

of this: optill1.a;1 s1t~atio1~ .no1i' d~H!~s it, pI'£iVent th~ 1:1se of prt:>gtamtdng 

~s .Sil ~id tp tbe 1n~u1,aget ±rt his d~ci7 $i.ot1.s eonc.etning p1~ios }?oli1Ztes>~ 



. . . 

Ravt raaterilo11s and edible by,..p:ii'odu¢:t~ .£tom slaugbt$r o:f)etfa¢ions !11tlSi: · 1:1.s 

conveited to a finislted,pl"'oduct a.ece~tahle to the d\tf5¢'.t'iminat:l.ug c1Jn,,. 
sumer. A m:i.,tltitude of d~~isl.ons 111U$t be made dudiig ·this CQti.Ve'J';}!ii'ln 

COt't>ectly only if the fiifrn:matiage;w lJ.$S ~@C~p~ed the tespon$:i;.bili:l:l.y of 

stayi.ng al?:lf~~st: of nM1"¥:ket tl:eliJ,d$) ~~nov:tiltions ~ ¢hanges in ing:i;ed:Lent 

. . ' 

intens$ corapetition ~~· the pt-odl;lction a:nd xilli,.t'l\\eting o~ procee$ed ~e.t:i,t 

· effioie!1-¢Y' between Ol,\e 9tpet>~don $ti.<1 another may b$ sl:i.ght but:. could 

t-tell n1e.m:1 tbe diffel;';'ence bett'1€:1en ia pt9fitl!l'ble opat"Gttion and ;;in ~npl;'.o~ .. , 



Larger firms have e:dopted st.ich tools as pvograi:n:rning 
! 

help cope 

~..Jit:h the complexities of! the packing busi:n6lss and probletns ·from na4·4ow 
i 

ma.rg:i.ns. Qtiite often), t:his ha$ led t~o t:he est:abli:shmeri,t of rcI steJ'.£ 
: 

with the ability and l\:n.Jw ... 1:).ow to apply the toolt~ in a profit.able me:nr1et. 

not taken advantage of /the cost0'red~ioing technology will be subjected 
i 

to even more pressure ~rom the cost.,.price sq_ti.eeze and encountet more 
' I 

problem~1 in its efforts te l.llt2Li:nta:in a shaxe 
I 

the ma:d:;et. 
i 

!n ge11er.al D · tlle Slt!all £irn1s lag behind ix~ :the i'"doptior,! o:f such tech .. 

t1ology. They lacl< thei facilities j,ti.1d fi:!.1a:nolal b8.cking pot:!Sessed. by the 
' 
i 

larger firms ai'ld o:tten feel that they tA:!:."e ~;in.able to jui:H:ify the e~irpense 

been 

crete estimates of 

technique. The cornbi,ned effect 
I 
i 

end see11 attitude on/the part of the 
' a sacrifice in returns before adoption. . - . - - - ·1 

j' 

The reluctance 0n the 
! 

part.J.e,Hy just:ified. i J?rog'.l;'aW.11.ing 'has proved to 'be iiS•t.dEul to the 

packe·,1; primarily beJ.use of the ability to bargain p:rl,ee$ and 



bec;o!use a rnat'ket for iJtl~r:Jed r:.fi<vt in~ite:irlal.s usually $~d.sts. Price 

change$ sµgg$sted by prog;ramming cau b.:e ettaetE;clto a greate:r ¢1.~gree· 

th.an is possib1¢ fo1:i ·ehe sr~ll fitm. Ra:tv m;;it:et<lals which the p:togtla.Ill 

e;r,;ci'l;ldes :!h:oin the least,...cos'i;; comb.:tna.t:ibn o.;:. "t>il!eh a:ee not. ,go1t1plet.el'W 

used in the optirm:ini. or i.lll'!provecl p~'~t~wn <of prod,i1etion can. be ~old~ 

~µ.y of th~ sm.11lle.t' :firn1s f!$el that ~-Oey h&;ive to di$pose of sti¢h l'!at.1 

;:ira.·tet7:1.al$ ;'1.;hrough re.1'1.del"ing. lJ!ha:se lim:ttat:ioiis a:ll'e lvnol:m. to the rn.tinase:i:s 

of TI!a'lly · q;JJ th? snia11 fi.J.:ms a~d. l;.ave d;i.$CoJ;irageci the .adoptio~ and ~$e of 

progr~m.t?iing. 

'.].'he tendei1cy to %<1ai.t befote ~depting G.n innov<a~lon .$W~h .a.s p:irog;1nr,m..-· 

ni:l;ngw thov.:igh pa~t.illlly j~a't:i.lit~.d~ $..$ ~orfti~g ~be S!!!ril~ ~acl;;el! thro\igh 

de\J.i'eased. lietu:tns.. lj;'he ftr~t gt'oµp ·of £i:r.rns which adopts i:t cost . .,redt.tcirtg 

teGhnolog~ z-eaps benefit,e· ti.ti. iihe fo:t:m of in,a.r$£i:i!led. 1.."etu!IZ'i1:$ ~n.d/ol~ an 

:i.;:np~ovement Jn eompet:it~v~ s.~.at/"IJ.S, · Fi:r.-nis which a:re ltttet :i.111 adopti,t'Ag 

will '/lot :i:ece.:tve a net t~e.reai;ie tn .returns~. birt t.he p'Poteeds tttll 

ap}'fJS'O:&imat:.e1y cover the c.ose~ tn4tt"WZ'ed in tbe ~do~tio~ of the teehiiology. 

~e: l.ast gr()t!p to eiv.atl .t.!,tenl$$1Ve$ of the l}et\I tecb:nolQ3}7 t@l1 de so 

la:wgely for t:he !:!<'Alive ()f sl,1:;-v-!val. By t'l;!.is ~im$p the ¢Oi::Jt'"tiriee aq-!lea2:e 

will have b¢come moJ;e p:ttl;lndunced •. · Othe'!l' fi;!71n;~ ·will ·har;r~ .:t-nf'.ltirtged. upoii 

the . ma.J::'.kets b~ing supplJ.ad by the grou.1' l~t$ adopte'Jr's. 'the $,leed ~(Ji. 

ma;ip;ta:tn at least a . s1$,ght mat.g:t:p of r.etur».'iS .qr: pe;qhap$ to .. minlm!t>~ 

loss~s tnll. n@cessitate th¢ aik.11?tlou at"'l.d use a:f th$ t:eehnology 'l?h:ts 

Some 0£ the ~ses o.f prog:i.;am:m,iiJg ~te tn.dependa3;iJ~. o:P t:h.e matk.et C,1'\1."' 

dttionf:i focecl by the paolten,..,.othets. aten<;it·~ $tnce no two .fiJ:ma .Qpel!'i;tte 



unde:i: the same ina£>ket CQ'!ilditions O'S: fac¢ !i,derrt:iC.~l co111p~dtiV{$ sit~~ .. · 

tion£: ~ tne app1i.¢ability of p11og;r:.(,uJl!llit1g will va:;y s1.nne~Jh;at fh:om fi:rm 

mtng is applic.ahle to all f'irtt!Sl. liz t11ay Jf.iiOVIS .more proif.i.table to the 

1~:cgE! pa~ke~, bti:it th.is is pa.l:t;iy · fi .t¢eiult of the fdtl\11$la:Uou >Ji"eStt'i¢':,-
' • ' I 

t:ions ;fa.11po9ed by the pac~e:t' Who l~'J,lel;Jt$ lie .ean sell ~~~Seel rat-t'.!i;lai;e:ll'~ei.lS~ 

' . . . 

to plant s~.ppHes :i.$ . .also appl:fca:t;le :11ega:1:dtess of th$ ~ntt~lt.et sitm~tion 

faced by the pad*eJS. A J?:i;:":Ogt"~.l\1 of tltil:1 ·type estima.t.es the ~ts Qf 

re.stri{ltive resQurc.es l!rtd p:!:'~V'.:Ld¢.a ~-uic!elinea in the l'~tchal:iing'of 
. . 

ti,eedecl ingted:te:n:i:s. · $1.)J:e~ ln~y!ng aetivitie>S lvei-~ not :b:?.~J.:ijded ~n the 
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A 1 .. ::>l;".ogt'mn which .in¢1udes buyb1g '3.ctl.vi.ties for any 1:. est:d~tive 
' ' . . ' ' 

Stlpply of :raw wa.te:rials. ln eaeh c~~et th!'? :ingr.ecl.ient was purchased 

up tc the level wh .. e:ire its MVP equaled its ~nre,, 'J;'his provided a.n 

increase in ret:t.lrns of $5:. 257. 6'8 ove:t· the prog~am which tlid ~lo'!; :b1elude · 

bµyhl,g act:ivitt:es. 'J;'nis. type. of p11og~~m will :Pe especially valuable to. 

Retut:ns are ft1rt11e17 im.prov.ed :vmen a :ma:dtet fo.r unused raw materials 

exists or can be developed~· Selling ;ra:w' rru;iterials elim.l:nates or r.educes 

tione and supply or activity levels~ .;ceturnfil to th.e fb"!il wa¥'e lriGlie.ased 

by $5~l~32~77 When tu:~used taW 1p.atetials Wet'e SC'Pld instead of l'endez:ed. 

J.'eJ:haps this mm1:'gin o.f tn.;:!rea.se will provid~ .an in¢e:ntive for p~e.ker!ll 

-i;o -ntake a conscious ef f~;tJt to develop a m~rket .in i<vhich the u"Q.used 

:t'S1iV: mate~ial.s a.an he sold~ fhe. MVP of al10th$r 'Qun<.l:i:edweight 

of s~les potential ·was $10 • .Sl ~m.s.~ ;!:'aw mf;lteliials :We:!;'e pe.no,i.tted to be 

sole{ as ¢0111pared to $25. HJ t#hen: they wel!'e tendered, 

'l;'he: o.ptimum product ieo~l:d.naUons t\1h,f¢h €rvQived f!rom the. an.idy$es 



exist among Virginia firms. This was true even though p:rograms were 

analyzed under various conditional restraints so as to provide prograrrts 

which would be applicable under different: si.tuations, The results 

placed emphasis on the product.ion of a small number of products to the 

complete exclusion of many other prod1Jcts which were actually be:i.ng 

produced and sold" Such apparent discrepancies a.re not short-ccimings 

of programming but are reflections of the variation i.n the relationsh:lps 

betwet':!n net returns and resource requirements from product to product. 

These results should not dampen the manager 1s enth1;is:i.asm. Progra.mmed 

results cannot be accepted p_er.se unless restrictions which are free of 

any margin of error have been inaluded to cover every possible situation 

or oceurrenceo Therefore~ the manager should recognize programming for 

what it is--an additional tool which w:i:.11 assist him in hi.s efforts to 

function in a more learned manner. So long as this qua.lificat:l.on is 

kept in m.ind, the manager can use the procedure to delineate the nec~ded 

changes and then make those change$ which appear feasible. 

Even after appredsing an appl:i.ca.tion of programming, some of the 

Virginia packets would likely refuse to change their patteJ:n of produc-

tion o Attempts to make changes in the direction suggested by programmed 

results m:Lgh'I:. cause discontent am.ong customers~ :cesu lti11.g in a dee line 

in total sales and/or returns. Such convictions do not lim:i.t programming 

to the assistance it ean render in develo'ping least-cost mixes. The 

program which is most applicable to any particular firm ciu1. be used to 

suggest price changes which would maximize the :returns to an esta.bl:tshed 

pattern of productton, The results of t:he program chosen for: this purpose 
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in the analysis revealed the price changes needed. Again, the manager 

should be cognizant of the hazards of attempting to lll;djµst into com ... 

plete accordance with the program results. The changes· required 

for some of the products to make them equally profitable wete :feasible. 

For other products~ the required changes .were beyond the bounds of 

pract;icability. Logic and reaso11 mµst be applied and changes enacted 

only when ret.urns can be increased without offsetting reper<iussions. 

If actual data could have been used in. further analysis. 1 more 

.specific conclusions could have been drawn relative to the applicability 

of programming for this particular Virginia packe't". 

By malting those changes in the pattern of production and/ or prices 

of finished products which appear feasible to the manager, an estimate 

of the increase in returns from the revised operation could have been 

obtained. The opinions of the manager as to which changes he feels he 

could safely make would have been revealed. 

The justification of th.e slaughter operation for the ptocessed 

products could have been investigat@d more thoroughly. ·rhe exact sup}?ly 

of. each of the raw mate't'ials \!lnd the proportion of the total fixed costs 

allocated to this portion of slaughte>: WO'llld have been needed.. By 

using these data, a decision c.ouid have been reached as to -whethet.• the 

slaughter for the purpose of supplying raw materials for the processed 

products should be continued or whet:het' such slaughter should be stopped 

and all t:aw materials purchased fte.m the ingredient maiket. 

Representative formulas ·were used in the analysis and some of t:he 

potential ingredients were never included in the 1east .. cest n1i~es. the 



least.,cost program for e&c'h, produ.ct ·portrayed the change in costs which 

would have been 'ifequbed before the e:iteluded raw materials would have 

become ingredients. 

At present,, the combhi.ecl effect of .a. lack of under.standing on the 

part of the manager and the lack of empi:deal estbnat;es of tzhe ecQnen:d.¢ 

il1centive involved has proved suffi~ient to retard t.he a.doptioa o.f pwo-

gr~ins by Virginia packets. Yet,, the l:i.neat progta.mmtng technique is 

applicable to the typical Vi~gii1ia firm insofar as the p:roeesseCI meats 

operation is concerned. The e~tent .of applicability will vary from 

firm to firm, the degree of vari.a.tion depending upen the pte.sence ol'.' 

a.'bsenee of a market: for ;eaw materials as ui1used itt1.gredients and the 

i::ompet;itive si!:uatien faced by the packet'. Since they have been stow 

to .adopt the techniquiz~ anot;hett, and perhaps stronger, tncenti:ve Will soon 

be forthcoming. The incentive referred to is thE;) i:ncent:Lve to survive .• 

As more and mot'e firms a.dopt programming and similar c.ost .. reducing inno-

vations, the position o.f :i:et'!laining fi:r:ms whic;h lag behind is threatened. 

If t;he temain:i.~g firms al:'e to jusf;;.i;fy thei~ e:dsti,en,ce ~ they must make a 

wo:rthwhi le c0ntribution to the c.onsuinet ~· producer l a.nd the industry as 

a tvhole. Th~:iy fail to take advantage of the possibilities of making 

stie,h a c()l.lttibution when they fail t() ado;Pt technology which would imp:i;ove 

their operation. 

The Virginia packe;r who realizes .the merits o.f su¢h innovations as 

lineaw progranun:i.ng and adopts willingly in the sea:rc.h ~f in~reased retmms 

wiH be i:n a superior position to the packer who hesitat.es and is event"' 

ually .fo1"<::ecl into adoption, 
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ABSTRACT 

The· processed meats operation of a typical Viiginia n1eat'"packing. 

firm was analyzed to investigate the possibilities of improving the 

operation. Lin.ear progta.mming •was chosen as the a:nalytical tool. 

Large firms in competing areas have adopted programming and found it. 

profitable. Little infoi-mati.on has. been avail.able relative to the 

uaefulne.ss of progra:i:mning to the s .. ize of operations typical in Virgin.ia., 

Least .. cost ingredieri:t mi~es welt'e developed for the various :proc~ 

essed products. Optimum product combinations were as~erta.ined under 

various conditional restraints, 'l'he marginal value pl:oduc:ts of restric.o 

tive resources were estimated. The possibility o:ff improving the pattern 

o.f production was investiga:ted and an Optimum array of prices pQt't:rayed 

for an established operation. 

Regardless of the competitive situation faced by the fi.:i:m; linear 

programming will be useful in decreas:i:ng the cost of the ingredient 

mixes and in directing the -purchase of rest:dctive ingredients. '!'he 

feasibility of adjusting an ()peration in accordance irtith an optimum 

produc·c combi'nation and/or an opt.imum array of prices will be determined 

largely by the compethive situation fia.ced by a particular firm. Since 

no two firms operate under the same ccm.ditions or face th1a same compet,.. 

itive situation, th.e applicability of p.rogranmiing will therefore vaY:y 

from firm to firm. 

The results suggest th.at progr<l:lmroing .ca:n be an e~tremely valuable 

management tool for Virginia. packers when used to sugge.st ways of 



decJ;"easing o}lleratin.g qo.sts and to provide guide l:i..nes foi" the many 

i.ki<;:isiiorts involved in the ptodue~:ton and sale of p.J;~.:H~essed meat$. 
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