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share organised ami  slaughtering hat» to be establiahtd Ir. M. are* 
loeal oust orna «ostly need to be take» into ooneideraUon.     Oft m butehere 
buy the animala fro« the fernere awl tall the meat through eetablished 
»arketing eysteae,      In thin cae« the only option la probrbly to estábil eh 
a publlo abmttoire,  that  la a m «at killing plant  whero ao^all«d curto« 
killinf ©an be carri ad out  for eaeh butoner.      Often the butehere will 
•van damand that they do tha killing th«neelv*e ir the abattoir in order 
that out ting tip and dressing nay ba exactly to «neh individuals daslr«. 
Where poealtole it will ba mora effioient to establish glaught >rin& by 
r.peoial groupa of workers who oerry out the killing agaitiai * '• » paid by 
tha ollent. 

Tha butehere will oftan demand that killing» take pleoe only overea 
liait ad pari od eaoh weak In ordar that thay oan »eat tha opt ir '.1 Mark-it 
oondltlona.      9ueh considerations «ay wall result  in » vi.lllrf.tion of 
plant oeaaoity aa low aa 15 to 25 P«? oent. 

lapeoially where «eat export la aonsidered it »ay be worthwhile 
oonaidarinc eatabliahing an induatriel «eat plant.     Such a plant will 
buy ih« animala fro« tha farà era, oftan transport them to tha pAant and 
raoonditlon than for el aught eri ng on feeding and resting lota olose to 
tha plant.     They will than oarry «* a oonplata Una operation «ith 
apaoialiaad skills* workers oarrying oat «Mh «peoifio operation.      3uoh 
pianti oan oftan ha utilise* to 75 P«r <>•"* of oapaelty. 

In an aoonoalo ooapariaon it la tha experience that public abattoira 
oftan «ro 2 to 3 tla.aa aa expend va to build and oparate aa industrial 
•a«t plasta. 

Rewew, tha ohoioe »ay oftan not ba basad on purely eoonomio 
ooaaldamtiona but on those indi oat ad above relating to looal eua*«»», 
•eat «artce-ting pat tara a, ate. 

Where a publlo abattoir is established it suy be useful to keep In 
«las that this is likely to be a temporary solution.     One «ay hers refer 
to «ht eiparlenoee fro« Scandinavia where publlo «battoirs in fomar years 
were fevjat 1« praetloally all towns.    Today «11 bu*chare hare beoeae 
QssBlrtflT aoou«to»ed to obtaining «eat fro« induetrialiied «eat plants. 
This has »emite* in the prit.» spread between tha «riot paid to ths t*m*r 
sad the priât fai« by the oenamer having bean redwood «msiderably in «pite 
of the at—arative high Maja* prevailing is those arata. 
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• 4. ,,   .TH-     "   " itt u bH-'il,   il   faut  t..lir comptn avant 

.l.,i(    ,.-     ,lUj,ei  lo.   _i.> i.   -i ;:. ~   ./..•,   lo-<-, tvj'. .-.r.'~-rr, vh!tw'   h r^t-MUrtr.'   les  animaux au 

,.   irr.   ).   ._•   .   •    ,. v--  : ..'ili:; j"     .   "   r.'•*; o     "    ••       onr or-'i "il i «a • t r>r,   'n.liHK. 

4.   n..B-     -.J..B  1   r  ,,,«,    ' '-.ii-, ,   1.-.   A ul     i-.l-.-U  >.:    et   pr-Uui   n. ,it   la   cratio.i <!'un 

a'.-r.ttf.ir r'--li"   ; v.:ti.r-.-- t   l'-.lv.U.-.        -w    — i >-••   »   pour ch.-vu-   Voucher,   nais  1-:« 

llU..h   ;-  prif'r  ro..t   ro,v    t   tu      ..u.- "     P   1   B  ."-.i.-m;   1   1'.-.butoir afin   co pouvoir 

,.bit   r ,'t  p,.:-r  la  via.,   .   rww -,,t  .v.:  .'   si. n  r    ch-^    d^t.    Il   vaudrait  «Lux 

crevant  ,..    lor  tu.i.-.u.   r,i  a  ai at t.": par    ,B   np^list--r  r-tribu,B  par Ics  boucher«. 

-our pouvoir ni.w.   recul-r 1 ur  vian'c,   1- '-:W«     xi     ro.it nouvc.it  nue   l'abattoir 
„t    -,  . -,..       „   . .i "...ir   r-    n?f.    lo   taUX   d'uti- n •   frv.ciionnc   cru'un  petit   .:oiiür.      <.-   juurfi  uuOw-   <— vi..- .        —• i 

lisatinj ¿o la cipacit .   oos inntallationB n.   Rassura pas   1e; i  ?ri    , 

Si  l'on  divisa >   •!• r.  .^portations ri.,  viand   ,   lu création   :'un, entreprise  de 

traitent  i^ustriol   ^o  la viar/e  est probabl - no.it  la neilL ur-   solution.     Getto entre- 

pris,   achotera l~s  animaux  ?.u=    levr-ure ot   ICB  transportera souvent  elle-nftne   jusqu'à 

des paren nroc-h -G -lu  installations  ."adatta ,,   où 11B r     ropos.ro.it  A   seront   encaissée 

avant  (M5trt:  abattus. 

L'usino ello--neme    c.ra outill-o po..r l'adatta .L proprf.mt.rt  -lit ut  pour toits« lea 

opérations rk   traitono.it  ^ la viand .,  et  chacun   do COB  operations sera offectuée par 

dea sp .ciclistas. 

L'e-p-'-ricaco wo.itr*.  rruo  ICB aoaU-Ì T pu, lies sont   souvo.it  deux ou trois fois plua 

coÛ^ux crue lea usine*  de traitement   de  .     viande,   qu'il   s'arse ,'oa coûte de  conatruotic 

ou des coûts r1'oxploitatio.i. 

Dans bien  les cae,   cependant,   lo choi;: ne p.-ut Stre  fonda sur des considerations' 

purement économiques car il faut tenir compta,  comme on l'a indiqua ci-dessus,   dot 

habitude«* locales,  des circuits de  commercialisation de  la viande, etc. 

Si l'on opte pour un abattoir public,  il est utile de prévoir rue,   selon toute 

probabilité, cette solution eera seulement temporaire.    En Scandinavie,  par exemple, 

on   trouvait    autrefois des abattoir» publios daas presque toutes lea villoa.    HaiatOO»»* 

tous les bouchers ont pria l'habitude d'acheter leur viande è des «tin«« do tr«ite*#B* 

industriel de la viande.    Bien que les salaires soient relativement élevé« en 9oêûaiOÊÊm 

la cróation de cea usines a permis de réduire considérablement l'écart sntre X© prix 

payé à 1' aleve ir et le prix payé p«r le consommateur. 
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•à 
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PUBLIC ABATTOIRS OR INDUSTRIAL MEAT PLANTS 

Mogens Jul and E.C. Brock 

PREFACE 

In preparing thle paper the author» have had to rely «airily on their own 
«sparlane« fro» th« swat Industries of Denaark and other Western European 
countries. They have, however, received auch additional data from Ar i Id 
Holà, Engineer, Atlae, Copenhagen, and fron M.E. Wernberg, Consulting 
Engineer, Copenhagen.  Their valuable contributions are hereby acknowledged 
with gratitude. Special  thanks are due to Mr. Wernberg, who has sude swat 
of the eharta and diagram Included In the paper available. 
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pi ¡nu .s   .irt   I. ••,,. ,( 
;> ! .«uj.ht LT I n ;   ,— '   ! 

pui ¡VJSc .    Ais.;,    r.   , 
rir i   are   i;U : ,idc;l . 

Í) I : '•:   -•'   jv.1,1,,-   .ib.it foir»   «îMîS   imi .stria'  ra^at 
•'••''•'';"   >l!   ''»r •!>.   wl.,.n-   t líese   i«,,   types  0f 

"     N,i''i   --iJ^   tw     id..   .nid  c.ich  fuis   served   iti 
" "" "••'l»•'"••«"•   ¡:;  As..,.  Aírúa  ;ind   Latin A»e- 

I nth] sL i" i.. 1 

t IVI»        ;     IT 

i  night e; , H,.   . 
• t «•   t :: ' i  rpi  [ . 

'I,e,,,:    -^   w!ii-',    in-   • ..;'i»..-frd  nw.nl v   with   r,,opera- 

'n^":n::;; £;; T'^ir^ i— -^-r* or h.v. been indu8tri. 
'••r l'KdMpiv,   ¡Mü.li,-   ib.-utnir..  .ire «till   in ope- 

Ncth..rl.ir-d.s,   whi U    in   i,,,!; ] ;,IKj 
ration  and  belog  built. 

'•  JLSIAJLL_ SH^NJ_^)jVDM¡fi[STRATION 

an are! - mtt „fte)       lrj    Ítv'"8' '"T^ COWner' Lal   8la«8»«tering fîr 

¡uà«-- -, ¿A^.:- ^r^jír¿s,^ 

ttÄSft Aits Si'^r^w-liK.- •••<••"• 

The ai« ol \Z"t~    Jilt      r?" inspectio" as -»  - «or ad«ini«tr«tion7 

fit the e«i.tih» «.rk'ti„7»«é.   IT!?,* ' Í°'lt "° """ ita °P««1.I| 

This - ¡n connection «ith th« videly veryin« int-t.,». „r ,t. .v... ,   i 
clients,   the city', butcher« •«•! »... „ut       J"1"•"* •>'  the afcettolt'l 



iL   »bollili   be    <iddr*J    111.11 ,    il.   fci IH  r .1 ,    in»        y;.:        L   p'il 
f i r,3 :    ind   íoroisiuüt ,   i"  auro:    ttu:   vrtit   n.ir\    ;uti'Or.,i 
providing  .1   liy^i »'•-•• '   »tau»1 .lei ir;    .j-i'ifs»  .»ru!  I¡MV

; 

..cci'tiij  < air.e   tin'  v i -.if-      i    ti.-   >•.   ,'¡   tini <-b«?i":..   i)n  i IK 

H pee i ai  cons itit•!'•; i ¡    . mJv   i '   "' i . i ' i v j t v    i i<J  ... 
to   the '•'tru.rrtTv,   th.    ijmii, : . t r i <    M,  an.!   Í IH.ìHM'IS  'judies,   ¡ . p.   munii ip.il 
'lut hoi" it i es ,   t'ivi   or it-ii  b«1 come   'nniiionii'd   ¡ ;"•   tke  fact   th.if   »ucli a  pi ib L i c 
facility must   rosi   monoy ,   just    like  a   •rh.iol ,   a ho-pita] ,   n   sewage  disposal 
plant, <•»<• . 

i t-   jbnt.iii •'•' •'•   planned, 
., '   re!i|it.<nsibi I i t y   fer 
i ru;   wiio i esimie  meat. 
liiiiT   hand,   -ilf.cn   J itele 

••n, i i-¿i 1   operar ¡ on.   Quitt1 

R. I ndjj sj. i i__i ! _8 • a ughttM'lr MI se s 

An  industrial  meat   plant   ii.  often owned   by  a  private party.   Il   is operated 
primarily  from a  busirua«  point   of view and often by a   private or coopi>ra- 
ttv«;  firm which   í "   strong  emugh   economically   to  Hnanre   its  own Fari! ¡ties 
and business operations  a3 well   as eo conduct   «»laughter i np, operations  which 
meet hygienic and  veterinary demands and   régulations.   However,   these  normal- 
ly  are forced   to operate with .;   protit. 

Attempts are  normally made  to place  industrial  slaughterhouses  in the  areas 
of  production,   that  is  in  rural   districts.   The operations are based on full 
use of facilities and ,i large  turnover.   Production procedures are based on 
line operations with successive  séparation of   the carcesses,   resulting   in 
very efficient use of machinery  and a high productivity  of  labour.   In fact, 
Henry Ford  is  normally credited  for having  invented assembly  line operations, 
thereby contributing dramatically to the high  productivity of modern   indu- 
stry. Yet,   it has often been suggested,  at   least  jokingly,   that all  Henry 
Ford did was  to observe the very efficient  slaughtering operations  in  the 
large meat packing plants  in Chicago, and  then reverse  this process   in his 
car assembly  '"actory. Be this as it • y,   it  illustrates   :hat the characteris- 
tic of an industrial meat plant   is that   it does away with custom slaughtering 
am! stakes use of  line operations, with such improved output per man hour and 
per unit of investment. Hereto may be added the fact that such plants nay 
well tie utilised throughout the work week.  Public abattoirs, on   he other 
hand, often have to complete killings within a fsv hours per week to meet 
the mea« of caen butcher and «Mat wholesaler. It then follows that fro» a 
plant efficiency point of view,  the Industrial  wat plant is likely to be much 
superior to a public abattoir. 

Privat« meat plant operators can make purchase s¿ eememts with the live ani- 
mal market or «eat producers. Their sale of meat i» mainly at the wholesale 
lev«! which offers the possibility of long tern sales agremcento. The most 
important prerequisites for being able to plan production and thus to achiave 
an economical use of the production apparatus art therefor» pressât at a pri- 
vata er a cooperative meat plant. This type of slaughtering es tabi i ahmten t 
prevails in Harta and South America as veil as in North-western Europe. 

y** m**m<>* mm» 

The soslic shsttiilr must ha nnmtysirfmi amnl e im I misé so that various tltsttt- «•<« w    ^ewmrwaa^p    ^mjmnsp^'mmaigamjMv    ^msrnrnv-mj    mmmm^'^manm|imp-mi<m}^mmjp/p^mimm>   mmmmnst    mp^pweamj »* W et     ^w     |n#»wm*    ^ w» *t^,^^m     ^ ww^^^p»^ 

terina. o?e*eMoo* cao b* uimtaUfc«« i|rtl*i*^ly •Ìawit**sa*sly, «mieli Is- one' 
«#     âfclai'  •TJÉ*mmíjnmmmt ' manmJmat 'T#'i«"a--. ^I^^^a^jl.A||^ ^Jp|¿    IfalÉMAmt MÉaÈ'mlk.    anBeàMim^miftate        ftfcáfáll     tñmgfraTìlaafrt*'m1 

JtfiJ"? 
«** lscr«tiM maintain- 
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ill '(' 

•   '    M VU | 

! fi ; tun 

*''•'''   s    "*' f    l ' •>'  P:   '-•'"'       M  'it   fro*  rt,H «rtuiil 
iL:":   "   y   ''íf'-,i  ' •'   '    •"   •'.>•.   ,n,.i,.  ,i    :vu*,  within 

i •    i «   t.imi.fi   at l vp 1 y  <Uf { i( uj t    t(, 

'  i i i' »Ph   a!    «   pubiic 
'    »ht    lu « i   bufrhiTs   «S 
i H il 11 ii r (»moved  fron 

h 
• in.    I, 
l.-f »-tit 
í ht    . h i 

"••' i lift,    i 

Unwind«! 
I i .   M HI: i 

Ulf      -1,1.111' '  I.        t   «-:.]        ,,   ,. 

Lfi in ,i  h 1*1,   s t -üid.itd 
'-fliTv   ci: t    HtU q i.i • i    vi 
-lh.it loi y    rri  '.-•!.., r'il i   . 
the   l.-Mgth   «il    t • ,n,    a nu    , nt t.-v 

ù-«r* v,ï; :::r^r-r:::; ::,a!Mi frr
!v hT"thr utter r*~ 

">.,.,   whirl,   I,,,    ;!l<    s   •«,.   , V    r    '.'. T     '•       •     '    /"«'"i'"*    ""•   »•-   -f 
ti„„„f   ,iu[      ,, \   ' ' ••'   '      vv'"   M   ''•   -'•»'K.ht.Tr.i   f-t   th..-  produo- 

'  t
JUl •"-   •    "..-  ., ,f-:,   fclVt   .,  Kit...¡,-}   b'.:iü:,if-,  ,.jpnt¿;.y ,f   tíu>  Riound nuil 

;;;;;„f"*«».- >» » «¡i known ,„,„ Ine,t bl(K.hejslry
y
nê weJl i, y^—i 

írilí    1 I       í        "    V""*  ,uMlr  •lh''ft'>("'  «" «*« where much  .«,,.,.   <, prepara by   .h,   ,.,,.,,  ,)llt( h,r   .„  „;..,,,...,,,.,.   lt  doM  n„t> ^^ ^  ^J^ 

r";   !'n   ,,'t>   -»ntrary,  where  indií-ntad,   indu- 
hupini»,  using  the appropriate tuts for 

a   uniqut'   . eîtut f m   pubi it.   ab; 
atria',  me<u   plant   awv    Airy   ou!   h 
sausage wkinK whl,n  th(. nRJre  „xr,„sivi   „„„ wU1   —      b    b««l,"condi- 

ti ored  «mi   eventually  Nam-purled   arni  *,,M   in  the  ,hi 1 led  scat». 

«aVcould  .JL'VniJ .r°n.iu-er" »'"««'  -i..ught«r».r. «at,   in other c.ae. 

The   respondí líty   l,¡r m« ¡ nt,, inane, upkeep,   Mtrn«i.-,S,   etc.   in  a  public 
•b.tto  r nrn-Ily   rM„ win,  public orfici«]».  nW  miv oiJn\t ^  «ed 

insight required   to insure   tin-  economic  operation oí   the „battoir    All» 

ai:: i:;eabattoira are ,buiit u.5•thït °ft- —-1^- «i -ni ;:;„. 
etc.   it la probably IW exa,ger«tion to --cate that  experience has  aui«e»t«*i 

rather arduous building of hiRh architectonial  „tandard, vhile th«ür- 

Si" Sin-r —-:-^^ 
Utilitation of by-prtHlucts 

iîîîîÎ1«^ 'r the "f1UI-3tion °* by-Products are frequently not prtatnt l«, 
iî Sit SÏÏL W PtUr

t  
aba

f
ttoir- fterA- «• several  reLon. for this. Ol» 

!•  that custom slaughtering often makes  it difficult  tc collect thl h.l.• 
ducts in a« effective and hygienic way. Mao, the byproduct b.W to'X^ 
butcher, or «hole.alers «ho uae the abattoir. It «¿y wlí bed Írtcíít^ 
arrive at a unifora traatawnt and sales poUcy for a„ch , i«.. «¡hïi HT 
br-producta vith mm. MM..«.-    *t      c     t^***"/ *"» »«en a large number »f 
catad emnLÜÍ „    % wn««. Therefore lsrgi instaiUtions with »ophi.ti- 
catad equipment would hardly be econoaic. ^^    " 
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In a  priv.it fly  or   co-upernt ively   nvnH  ¡neat   plant   n    i«   oitr<p  easier   t r> 
addpt   the  wliol»-   plant   lay-out    niH   / ni, t.. M ,• u.. •-;   f, r   : , ,,,    •. l.mj.ht ,.,-¡ 

'"he   instai!.«; ¡on will   ht re   ln> based  on   a   propri •••; ivi-   v i au,,1! 1t r • nu,   procéis 
i     m an unclean  départirent   including:   !oir,ige 

s tunnirf; 
o led i ng 
d* aiding 
to a I'.iir.i-,   .1,1.1  i! «.-hairing   C f'»r  bags). 

Ttu   ubovt   i/   11   be     ep.'ir.ited   from   t;,t.  ritener   operation»   fach  «*: 
removal   .,i  guts  and   entrails 
carca;-?   splitting 
meat   inspection. 

Th« killing  and  «1 .uightering operation will   norma l'y  bv  -.arried  out  while 
th«  animili1'   are hung» on   rail«.   The  carc.ifi.ses  may  oftrn  be   transported  by  a 
conveyer. 

The  installation will   often be  of   such   i   .size   that   i ».   i«:   possible   to   invest 
in many work  saving devices,  e.g.   hid*-  pullers»  automatic   splitters,   etc. 
Since   the   plant ha»  a permanent   skilled   »laugh1eting c :   w,   it?   person.iH 
will without   riak be able   to u.se  such  sophisticated equipment. 

TIUB type of  slaughtering  renults   in considerable hygienic  advantages. 
Slaughtering on the rail  reduces   the contaminât ion from floors; and  between 
carcaasee  ju»t as   the use  of w«il  operated mechanical   equipment  reduces 
contatili net i on from bandi'  and tools. 

Line slaughtering also facilitate an effective carcasa  inspection by  train- 
ed inspectors. 

It is worth mantioiung that s laugh ter i ng on the  nils has considerable ergo- 
nomie advantages.  It ia possible  to adjust the height of  the rail» and in- 
stall various platform, often with adjustable heights  in such a «ay that 
tlw operatore e*a maintain convenient ami sound positions of their bodies 
whi'e they work. 

Where Une killing it c «spared with individual  slaughtering of one aniaal 
•t s tiae it ia not wueual to fina a production increase of  100 and  1507. per 

hour. 

*&M&B» <£. .fastest 
In lia« alattfjbteritaf; wh« writ»« by-products «re rewovea at fixed places fro« 
the arlB»ia. Hii* oakos it aaay to collect the» hygienically aad effective'/. 
Since Û* vmttmx ot atijsaU «t*ngfct«wo4 «ornaily ig relatively targa, it gives 
• B«od ba*ia for iimstawitt U «opUaticatei installation* for the utilisa- 
tion «f «11 br*pTwífct«, «diale m weíi Mr,ìmr*UM*, 

-jmamÊmÊÊÊmmÊÊ^m 

V*- 



ili  ( i;:. ; .\f  :;N " iVMs 

Kr, ru     iü.     : .(' '      iti) nv;ti>   ix.irir'i!'  «here   'ht-  und i *' t imi nul ing   introduction 
ii f.-   ' '\ o). ¡>i ".i-  i .M,if r i » «  oí   iBc-.it   rhiilitii psarticcs   ! earned  fri«  the   indis- 
striai i zi'il  world   HAS   reau'.tw!   i .   i :i»i ' ! ï a t ions   winch  did  fuit   fit   the   local 
cuitows   or   ' und i i >.'-.».   ft.rv   .oc h   - n -, • i H i r i r.ns   I. »•   Mí«  or rire    in    very   liai- 
l.d   '.'.se. 

A.    l'st    i.t    Vf.) lit,   BH-iit 

In many   ttopual  arras  where   refrigeration  i«   prictitally unknown cotwuMfi 
are ac-ustoijjed   tr  inr/irift «Uughter   w.irm  me«t   from thoir  «wat markets.   These 
co,!SuiH''¿ s> W' uni   r^a, t    i^ainst   chi i led  meat   and   such   should   riot   be  offered. 

Son*-  [ivgi«M¡v.  (.ms ilpi.it i-lis mu* t   iui^>-Ht   th.it  the  trsde  in warn neat Might 
restili   :',  i íIíKII  n^k <f     wie to'i s o lo;;i>  il   spoilage.   However,   the meat  trade 
in are*.-?  where  this  pattern ¡irev.isU   i ri   based on a very  rapid  turnover and 
experience  ho s   shown   that   the  r\it   trido   <-;in   f;iVe  pi. .ice  without   undue  risks. 

In .irons  where   tliis   eusio» preva.s   it    t ••   likely   to !>•• leost  useful   to use 
public    ibitt«irs  mnce  e.<< h  h»r   '"er wmilo    arrv v.i» meat  away  frota the abat- 
toir   iwp.ediucly  .if ter  sl.ugh'f".   No  r<>i r-pei.if ion  installation »re   indicated. 

B.   Hat.ßing_fJ«Torn 

Some  ar^ir.  Ate   ircusitumed   to  a   modir.it-     ehi! i i IR of  meat   before   it  ia  cow 
suined,  hut   the treat    trade   is   not   equipped  for  keeping meat  under  refrigera- 
ti<m Jt   ill   timet..   In sich cat"«   it would he  technically   inadvisable to uae 
artificial  refrigeration.   The   latter  night  easily  result   in meat wHch at 
one point   is (older   than the surroundings.   In 1. imid     climate«  thia would re" 
suit   in tondensatior on the meat   surface  and   in a shorter    keeping  time of  the 
meat   than that obtained without,   refrigeration. 

In such cases it is Advisable to equip the «laughter house, normally a public 
abattoir, with hanging floors. These arc fairly large areas with «cat rails. 
After kilting and dress in?, the rarcaHSi « nrn hung in these areas where there 
is very adequate air circulation through the hall and between the carcasses. 
Evaporative cooling takeu place on the «urfjco. Ben i de«t the carcasses obtain 
qui Le a dry surface and will   «xhibit a very adi/quatt   keeping quality. 

It is likely that this type of  installation is advisable for «oat public abat- 
toirs. 

Where chilled neat is accepted by the auyotity of th« consuaere the slaughter 
house any be equipptd with artificial refrigeration.  Where s public abattoir 
is considered this ia likely to be quita expansiva. Th* reason far this if Usât 
the abattoir has to be equipped so that it can take io to tha chi 1 Uns; rae*» 
saeat wherever an animal has been killed. This gives a vary unavan load earth« 
refrigeration ay«te», which normally has to be built with s vwry larga eafaciey. 
Besides «oat public abattoirs have to establish cooler cells «her« each Maat 
wholesaler can atora cha carcasses he owns or has purchased until it it aoaaa» 
niaa* far hi« to take delivery of the«. 



Industrial »eat planta 

Practically all  industrial meat  plant«  are equipped  for expert or .it  leant 
Ions distance shipment of neat.  Herr  artificial  refrigeration becomes a ne- 
ceas ity. 

E.  Chill tag sod  toughness 

Any coneideretions regarding Mat chilling should include appropriate atten- 
tion to the riak of toughneae öl   the «»at. It ia often not raalieed that the 
uee of alaughttr war« ateat reaulta in quite tough »eat. When Meat paseee through 
rigor whan atiU hot, »uacUa will contract. This contraction doee not die- 
aolve anally but »esulta in »eat which  is quite tough.  However, areas where 
slaughter wat« »eat is consumed are generally secustomad to using theae in 
ate«», boiled »sat, etc. a for» of preparation where    toughness ia not noticed 
ao Much. 

On tb« other nnd of the acale coa»s the fact that very efficient Modern refri- 
geration can .-¿suit in toughness of the «wat. This occurs when the carcass 
•sat ia chilled to below about 10 C before rigor. Thia can result in exces- 
sive toughness and Market reaction. This knowledge ia often overlooked where 
only Mnchaaical considerations are given to efficient chiller inatallatlons. 
In Modani »eat planta it is very cue toma ry to chill »eat in air straame of 
* - 10 C sianly because a lower air teaaperature wmld result in tough »eat. In 
the*« caaes auch cara auet be exorcieed lest the vary Moderate chilling pro- 
ceaa ha a   an undesirable effect on the Microbiological condition of the car- 
cas« »artace. 

Only for pigs does it appear that the lattar effect, the aocallad cold-shortening, 
ia of little importance. For thia reaaoa it is customary in »oderò instai la- 
ti one to edili hog carcasses at an air temperature which la about -IS C at 
the beginning of the chilling, increaaing to about -2 C after 2-3 hours. 

tao above boa concent rated «a inly on technical considérât ione, a* «riti be 
imü«¿taé later »amy considerations «seti at local aalMel suaoliaa, »oasibili- 
tiea end Maat Market log syatoMs will often bo of such iMportaace that eoa 
would hawn t* cboooa solarne that May sot «pooar effoetlve on a purely 

•*T*     savanNHMiafVejPBt    •o»vnPabmjfl(| fc»*" 
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B.   A11 i m.i 1   su PRÍI 

it   is   >* t in   found   ili.it   tht.-   liv.'  animals  .¡IRI the meat  products may suffer 
both  wtiülitwisi'  and   qua 111 • wi si   afs   a  consequence of   ineffective   treatment, 
transport,   an'*  m.irVetmg. 

In  this   (.onnei tiim   it   ¿s  nccess.-ry   to  discuss whether   th«  plant  should  be 
placed  in ih«:  product ion   .rua ur   m-ar  the consuming are«». 

With  today's   facilities tor  refrigerated  transport of perishable food«   it 
appears  to be cheaper and  safer   to   transport meat ami neat producta  rather 
than  live animal» over  long distan  ps.   Generally   it   in  calculated  that  tht 
cost  for  transporting meat   is 6Ü   to  80  per cent of  the*  cost of  transporting 
live  animais. 

The   transport   of   live animals   >.s  quite  expensive,  especially  in a country 
with  a Wdrm <-limate.  The animals will   often loose considerably  in weight and 
the  quality  will   be   reduced because  of   the stress of   the   animals during  th« 
transportation and   the exi tentent  which  their exposure   to  unknown surrounding» 
causes. After  a   lotp  transport  the   aniaa'o will need a  resting period  and a 
feeding period,   again resulting   in  higher  cost».   Both public abattoir«  and 
industrial  meat plant.b oftn  find   that   they have to establish feed lots CUB, 
resting places where the  annals   are  kept  f      weeks and  conditioned before 
they  are  s I'lightered. 

One of  the   reasons  for lower cost   of   the  transport of  refrigerated meat is 
that   the stowage capacity of  the   transport équipaient,  e.g.  a railroad car or 
a truck is  utilized mich better by   the  transport of meat  as compared  to the 
transport  of   live  animals.  Tabic  1  compares calculation«  for transport of 
hogs  a»  live  animals and  as  carcasses   fro» Oldenburg  to   the Ruhr district 
(300 km)   in  the  Federal  Republic   of  Western Germany.  The costs «re  indicated 
in German Marks   (1959)  per  120  Kg   live weight. Column B  is particularly in- 
teresting since  in  this all  statutory fees have been deducted.  This suggest» 
that  it was  about  16 DM cheaper per   120 kg live weight  to ship carcasses 
rather than the same asount of neat as  live aniswls. The above suggests that 
where possible it is, from an economic point of view, advantageous to place 
the slaughtering installation in  the production area. 

In emerging countries, however,   the above discussion «ay appear mnxiwlul 
academic. There are «any cases where no road of rail links exists. Sue» 
fsctors will, of course, have a decisive influence on the type of transM*» 
tation. whether live or refrigerated, wilt be used. ^1^1 

Figure I gives a schematic illustration of smat marketing route», illu«r»tÌnt 
the factors discussed above. 

__ 
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A Swedish  investigation has  suggested  that an effective utilisation of   the 
unedible by-product« can cover all   coate  from the animal  is removed  fro« the 
production are« till  it arrives at   the retail  »tore.  Thin  includes  tranaport 
of the animala, slaughtering cost*,  and  ahipœent and tranaport of  the dressed 
•sat to th« atores. 

As mentioned above th« industrial aeat plant has such a size and can manage 
its operation in such a way that economic utili sat im of by-products  is easy 
to put into effect;   thus it can invest in effective gut departments for 
utilisation of lard, dry rendering plants, drying installations for blood, a 
department for hides and skins, etc., also various glanda «ay be utilised 
for sales to farmsceutical uses. 

Dp °par«ting coat 

At mentioned above, one serious difficulty for a public abattoir ia that it 
ganar ally has to be of such a site that it has sufficient capacity to meet 
tba f*s* supply periods. In addition it ia often so that the clients of a 
pabllc abattoir »ill insist on getting their neat ready    on a special day and 
often right before a special hour which generally is markat time. 

In so far aa variation over the year is concerned it is often found that the 
peak aeaaa* ir»U represent killings c" about twice the   rwual average. 

Similarly the butchers gene tally do not want the killings spread all over the 
aaah» It i« mat unusual that 50 par cant of the week's killings must be car- 
ried oat the first day of the week and the remaining 50 per cent the next 
ten «ays. 

Up» tais nam a public abattoir is often built with a capacity about 3 to 4 
tiaea that *%l#h would be required for the average killing, la other Words, 
anthem ta calciate that the capacity will be utilised some » to Î3 mar cant. 

Í»Í4^ tirria aeat pjant win ganeceily purchase ita own animala, after 
that It i» «mita eaey Car it to adjust killing« «war the year and aeaa*aly 
•van carry oat seasonal eajustasntsi mostly such pUats can achieve a attu- 
tata»*** their «aaacity of about 1* fat cent, Mai times ava» higher. 

itia ftwtfci* 
^•P** l^WBr"i•'*?sf^•fir 

ì&èjmk* J^Jj^UtW«* iatatast for holdings 
'*^^g"WS"*y $•*"* «a» .#js TPP wlwa aya tua ha • 
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It   is   obvious   thi>f   unv  r i.iuKht et i ng  facility,   whether  ptiblii   abattoir   or 
Industrial   plant,  tm.M   ,*el j r i ;* t    i:«,   lal><'ur   Ini i'  nnd management   personnel, 
adtnini.tr it i ve  personnel,  and  prenotine I   for  veterinary <ontrol  so that  peak 
loads  can be  handled.  Wherr   this   is  considered  the above discussion clearly 
indicates  that  a public abattoir  is   1 ikely   to have  2 to 1 times a« much 
personnel   a;   that   required   fnr an   fndii*rHal  »eat  plant   with  the same annu- 
al  output. 

An old OECD  investigai inn from 19 59 suggested  that  the total  «pacific ope- 
rating tosta  arc 2  to  3 time» a» high in i public  abattoir na comparad to 
an industrial  neat plant.   Howevet,   this depends considerably on the degree 
of mechanization and  the degree to which fie product ion ia «pec ialite*1,  e.g. 
if only hoga  are killed ur the plant ma it also kill cattle and sheep,  the 
data from thia study are given in table 3 where the coat« art given im 
'avisa francs  and apply to  19*>9. 

V ECONOMIC SIZE OF PLANT 

Aa has been  indicated already above,  the atze of  a plant has a considerable 
influence on the economy of   Its operation.  A smaller plant ia «wat expensive 
to operate compared with a  larger. An exception, however,  ia a very emmll 
slaughtering plant tor lesa than 10 unita per day. Theae are very siamia in 
building and  installation and administrât inn.   For a plant of  thia tit« it 
becomes rather immaterial whether it  is organized as a public abattoir or en 
industrial operation as  long as  the organization  ia    efficient» 

At a capacity of about 25 units per day more complicated installation! ara 
required. Operations become mo."e specialized and experience show« thar ope- 
rating cost«»  increase per unit. Where public abattoirs are concernée1 It 
seem* that Maximum cost may be teached at an output of about 500 ton« of 
per year, for an iniustrial plant  the maximum coat seems to be reached by 
2000 tona oC meat per year. Provided that the plant capacity in both cae*« 
ia used effectively it sees» that costs for both types of pienti decreeeee 
thereafter. 

Figure ti and III illustrate for various aires of production« ia tone per yeer 
the aecesaary floor space. 

rigare I« end V give similar calculated coats for capitai outlay. 

Similarly figure. Vt - VII show operating coat for both trpea of plants aexf 
VtIZ to IX the slaughtering cost. 

It U worth noting that the data in fi gar e a I to IX «re «Mad on «etawl OMte 
fro« ex i s ting installation*. For the sake o£ simplification, bowever » mS*Ê0 
figures hew« been ueed to «how mora clearly the relation between tin tm tjfjM 
of pinata ansi trend« for war loua sisea of plant«. 

From « «tati« by N.E. Wernberg table 2 giva« «on* conparatioa figuran lut' 
the construction of a public abattoir compered to an iaduatrlal «eat plant. 
Table 3 givea fra« the above mentioned «tody data for operation« eo«te.  ;     . 

general it will be concluded that technically and econoBÍe«Uy pul 
»Ira have little to offer in comparison t« ifgMttUl meat plant«* 

aama 



VL   NON-UCHNlfA!. CONSIDERATIONS 

Many  special  rondi tions vi II otfn indicate   that a  public ¿battoir may be   the 
¡more efficient   type of meat  plant  to use even when  purely economic   con* ¡de- 
rations  »"cid   lead tu a ut fi «rent cunt lut» i on. 

Sometime*  prices oí  meat ami  by-yrodurts vary   quite considerably over  the 
days of   the week.  In Buch cases there may be  a need  to concentrate  the kil- 
ling» on one or  two days.   In  that case a public abattoir uy well  be almost 
as   efficient  as an industrial meat plant. 

Often the local  pattern of seat «Marketing requires  various  types of   treatment 
for various custotners.  Often sua» of the killings way have to be carried out 
according to certain religious ritmáis. In these cases the line operation of 
an industrial «eat plant nay not be feasible. 

It it not infrequent that »eat  is oarketed by a great many butchers.  They 
buy their own animals and wish the« slaughtered at  the same time and with 
due coneideration to their own special desires with regard to dressing,  kil- 
ling, etc. In these cases a public »battoir «ay be the only solution. 

It is worth noting that  «one of the above considerations are often  those 
which apply when at tempt o a e made to organise slaughtering in an area.   Eco- 
nomic con« iderat ions will often weigh strongly towards the installation of 
an indoatrial meat > Ian t. However, it may «imply be impossible to go against 
the wishes of the many individuals in the meat trade and it «sy not be pos- 
sible nor in fact desirable to interfere in the established channels be- 
tween ehm producer» of the animals and the butcher«. In such cases the estab- 
lishment of t public abattoir appetir indicated. 

m SUUOTTgllllC "ACUITIES IK EHEtCIPC C0HWTRH8 

*• t*Pioy»w»t E«i»rmti<m 

Where slaughtering facilities are planned in esser ging countries one will need 
to ta«« iato consideration the lectl supply of labour. lì will often be found 
that the area h«s an abmedent Ukwr supply and few employment opportunities. 
The salary for the workers util often be m Ht*« many of the work saving de- 
vice* com*«* in the He«tern world will be uneconomic ntfe* tech conditions. 

attenti»« mm her* gw hg gives t* the fact that «siauieaoc* and the supply 
°! •*•*!!••** *&JB**tiim §m#WMê complications, fot thl. reason 

«*• m êmm ** l«mè *im e+tàUj ««•*«•* ig« * egblic abattoir «md «m in- 
dus trl*l mat «¿Mt. v. - -„.., f^f/; ¿-¿  ,\\. x ; ;v• 
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•>;i; t».,in!     ,u:bi¡.   -iti.i :i   us.   'imperially   in  the   latter   it   iß often diffi- 
cult   t<>  ma i r, t 11 n  .<  IIIK);  ,,, i.fpi   ..f   i.m : r a i i en  cvm where one was originally 
¡ rust i tut fii  at    i   sirici i'torv   levrl. 

C .    .I^Iò> :J y   i.. i; s i Jcr.'i t : o im 

In  calculating   the  necessary  lapuity    >t   the  meat   plant   mit  haR   to  consider 
the  special  conditions   thJt  ofttu apply   (u cattle   in emerging countries.   It 
is  VPII   known  that   in many amniriM  a ta: tie herd   ¡9  considered as an aaset 
which one only   hesitatingly  parts with.   This   results   in  tho   supply  to  the 
moat   plant bring dependent on the posn i bi i J t ¿es  for maintaining animals.   In 
luah periods  supply  is  g^ier-illy   limited whiic   le.'ii seasons  results in dif- 
ticultieB  for  maintaining  the animals   and   increasing  supplies  to  the Mat 
plants,  often characterised  in  th.it   tin-  decision tu  send   the animais to 
slaughtering was made  too  late.   This means   that  the animala are partly 
starved and have difficulties withstanding  the transport  tr  the meat plants. 

Considerations  such as  these makuf.  it  necessary  to adjust   the capacity of 
the  installation  so  that killings at   tinw*n may bß up  to  1Ö0 per cent ovar  the 
average killing,  while at oiht-r  times  killings may be  lesa  than 50 per cent 
of  the average. 

D.   Ment   supply 

A public  abattoir or  an  industrial   t»«ar  plant   in an emerging country is often 
looked  upon as  a  factor whi'.h much guarantee a steady supply of Beat all  year 
around.   With  the  aboveiaentioned  fluctuâtinna   in supplie*  it often becomes 
necessary for  the plant  to have a considerable freeser storage capacity in 
order that   import of  raeat may be avoided  and  constant supplies stay be safe- 
guarded. 

As mentioned above some often unexpected  local cus tors «ay often «Hike diffi- 
cult the establishment of an  industrial meat plant.  Thus th« experience in 
Sri Lanka is  that only hotels will use chilled meat, while privat« user» 
prefer warm meat.  Here a public abattoir is probably  indicated. 

In Kuala Lumpur the installation must be so that a large number of tatemara 
may slaughter a large number of animals in the first two bouts before th« 
opening of the meat merket which takes placa at 7.00 a.m.  In this case «tao « 
lie abattoir seems to be indicated,  th« utilisation of ita capacity if afcmwt 
15 per cent. 

In other casen it is found that the local swat trad« prefers s laughter is« 
catti« one day, hogs another day and sheep « thir4 day. Also in this cai« #,-, 
public abattoir appear indicated. 

H««t mark«ting in emerging countries 
,.'V-',' 

Emerging countries have by and large Hi* Hü pattmrn of n 1 inisjlil • • lug laaTÉmi! 
î*îï*ÎÎn« ** thét %édch l* ***** f9T ******* Ü* *** 4$«*i«i«lill> tWi«m-*Jr* 
fol«««iimg tht«« typ«s of operations» ,VJ   ' '-,\ 



ò~UBli  ' 
Th« butchpr* «ili   theaaelvi*  il augii ter  their  uwn  animai«   in a  public 

abattoir, often using their own personnel. 

~JI2*    - Th« butchers or wholesalers have  the animala they  own slaughtered  in 
PUblic   abattoir    hv    cimlnr)   unrUr.   ui;„u    ......    _, i.  i   .... .  . i a public abattoir  by  contract worker« vhirh   ire rmplryH by   the publi.- ahatioir. 

The butcher» generally   pay A fi«d  fee   for   the operation  (where public abat- 
toirs  are established   Lxlay .»ne gencr.-.lly  prefer«  thl«  typt   oí ergimi za ton). 

O tyj» - The plant buya the aniaals directly fron th*> farmers a«id sell the 
áf    fn   tinnì ««.»1 A»M    «•*   L....~, L_.._    /*.   f _    . » » . meat to whoi«ral«rs or butchera (this type give« favourable possibili tita for 

the establishment or  Industrial meat plants). 

On« may of tan find a coabita t Lo« between type B and C, this means that one can 
J¿J?7 •* lwluttrUl lin* «laughterin» but oust combine  this with a certain 

^lii    lity f?r C?*to*    trMt»*nt °f th« individual animal.   In this rase a 
JÄiu-fl*"!1^101      ll?ltrl Une »1*u«ht*ri»« «We« indicated. One aerloua 
difficulty at this type of plant is often found In that it is difficult or Jsr- 
possikle to control  if the butchers get their own animals with them end even 
•ore if they gef the offal and entrails from the same animal. 

Uses bave been found where the butchers will attempt to bribe the operators in 
order to obtain better animals than those they brought to the plant. 

Í* 1-ÎÎîït !tt?ply iUu"tl0B th« combination between type B and C also encoun- 
ter eifficulties.  It is customary that  the local butcher or meat trader or 
matt wholesalar will buy the animals 4gain*t cash paymt.ita tc the tarmerà at 
receipt of the animal.  Industrial planta often use« aome kind of time consu- 
ming payment system.  The producers ar« oft*n somewhat sceptical toward, 
this   and will prefer to sail their animala for caoh. This results in the 

îïîiSÎ*.! tSiSï*? 8en^?lîy obuiB tb*bMt •ni«"u ««• *i»° «•« **»*• auppliee «re limited in sufficient number. 

A. *wh-Butehera 

ff.^L^i*6**!! *,t!it ***' tlw" oitm u ««»ther competitor to the organised 
«.Äü}"1, *• ^S***•** t0 the •«*•«•« bush-butcher, a person who with 

£!!S ^Jf?» •!** *• "•* i§ oft** »«lB iR *««• »K*»t to institution, 
«e^'ilÎ £ E*?*1* f*25^ €t c«"Pa****** ***«•• *•***«• tí» N»Wt ope- 
ïîiîttîÎlS ¡Ä^"!!!^Jo}*?1« *«*¿<»****»w *»* *ttsrln«ry inspec- tion «Ü te*** »lac«, tet.th«* coÄditloms e«m be difficult to control. 

*É*t* reasonable entities of 
*•** ppm ••JOBJHMB ttOtkstmsr tnsi 

•MM «^ * «tact» 

V 5^  IBffW^^^^^a^" ^pmmesis   ^RmrWrv 

«•PwUtly mlmw» « «icmott él aemeermml e«i 

"thet 

•*V?4 

i«.-" 



til il   it    ib MI, iv. iil.i!) I»,    t u   h.iv     .   ¡ml,, , 
take   plier,   J ;    i •    y.i-r ¡,   U,-.»-¡> ; : 

milr!,    P.:,j|..    .'Xftll'-IVt     .)".. ¡;..iJ     Wl| 
probably   l;>vcr  prin-s   paid   t  .   r 

K   11. m. :u! 

pt'iw.. 

n.iii.  :r  wlirr,, i:usium butchering can 
,   !u-w «.<•»-. r,   tîj.ît   this  solution is a 

!''   'l'Ut..'   oxp<ni«sivi   ouat,  and  yet 
•   .tri ima i   producers. 

In  «l.ibl.*,,.,^  met   p|.,nt»   w,   ,,.w ,.i ,,;i   „ne   :K ed   »Men consider   that  quit« a 

:;rKt'.ll";t   ,s   '••'*'" ven   .-ven  corred w.th   the   cost    in   industrialized countries. 
*   ,!;  "l"'  ;''   '"c  Uct   !hat   t"Kftl1(I   rfit„   investment   in buildings and equip- 

a.ent   citen „»,   investment   i.,   Î i v i „B qUi»rt.,r   for   «ll   workers,  schools,  hos- 
pitals,   transport   tacili tic:-.,   etc ' 
an   industrial   plant. 

since  n..;   infrastructure  is available for 

Hus   Utter means  that   it   often become  extremely   costly   to  establish  such 
P. ants.   Thcref ore  it   is   unlikely that  any  private  p.rty ».¿ht have means and 
lnr"n"tu,r  ro undertake   the  eHt.'blishaem .   Therefor«  the ntate or  local 
government will   generally  hive   to provide   the   necessary funds which  it may 
then  loan u, a private  corporation 01  use  for   the  establishment of a public 
corporation.  However,   regardless »f  type of  filing the- same considerations 
as   those  give,, above  applv   to   the choice   bet wen  public,  abattoirs and  indu- 
strial   meat plants. 

Rr Cerencts 

OKEC,   Kurupoan Productivity  AB«-,„-y.   Slaughter   house   tacilities and Neat 
distribution  lri :)EEC cuuiUrie;.   19>9 Sc-ies.   l'ari».   OEKC  1959. 

N.t.   Wernberg.   Charts,   fables   and Jiagrams 

FAO/WHO TrflininR Centn;   on  Abattoir mana 
1368. gemein.   Copenhagen.  N. F. Wernberg 
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M   I( 

l>'»l'i: H'iit.    •"»'      f   (•uh1 I.    »b;i!;  • t m  .MMJ   i :>HuM r i al   m»at   plani' 

Capacity,   tona/year 

Output,       ton»/yes i 

Site and Si tewutke 

BuiIdinga 

Aballóle Equipment 

Refrigera!, iin 

Technical  Serv   cos 

Technical  Adiai ulnt rut :i n 

Total cost 

Yearly Depreciation 
and intere«•   Ujt 

Calculated coattt pat 
100 kg. of «eat 

L 

SOWYEt'S LtFDS 
Privdif 

'ì lai'ghl prh..u<it 

Pufetii- 
Abattoir 

Ì>»b4 l<»f>ii 

20.0OU tt.000 

iS.omj 15.000 

U.j.   J Ï U.S.   f I 

ï; .not) 7.5 na.ooo 7.5 

<>?:< ,D0ti IB. i l.W.OOO 4» 0 

I
.:.CKK> i ;. r3 440.000 14.0 

IOII   Of; i !A.H 121.000 4.0 

! 2«. .000 P.S '  0.000 11.5 

0 .000 10.0 116.000 10.0 

'¡H.oon i 00 S.140.000 100 

90.000 »90.000 

0.60 2.«0 

•Fro« U.E. Warnberg. 
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