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The session production management and process 
control which will deal with the investiga
tion of economic aspects in slaughtering, 
cutting and meat processing is a new theme in 
the congress. This introductory paper to meat 
business economics therefore aims primarily 
at giving a broad overview over the prevai
ling economic problems in the meat business.

The focus will be on systems analysis ap
proaches, at first, on the meat industry 
macro level and then will quickly turn to the 
micro level, that is the aspects of how the 
single industries plan and control their eco
nomically critical operations and how they 
have been acting on market prices up to now, 
which will be referred to as 'PRICE COORDINA
TION'.

A. THE MEAT INDUSTRY AS A MACRO MODEL - TO
TAL SYSTEM ANALYSIS APPROACHES

Since the appearance of the standard book of 
Baumol on Economic Theory and Operations Ana
lysis (7), a number of attempts have been 
made to simultaneously analyse the MEAT PRO
DUCTION SYSTEM by system analytical methods 
((1)-(6)). As shown in FIG. 1 the MEAT PRO
DUCTION SYSTEM consists of breeders, produ
cers, feeders, packers, meat processors, di
stributers and finally the consumer. It is de
pendent on a multitude of influences, such as 
genetic change, technological change, as well 
as a change of consumer attitudes.

To outline an optimal COORDINATION POLICY for 
the total meat production system, it is neces
sary to transform this extremely complex rea
lity into a meaningful abstract mathematical 
model of lower magnitude in order to be able 
to evaluate the model and to identify critical 
system parameters. In this way we may be able 
to gain a feedback information on how the pro
duction system could in reality be operated 
most efficiently.

The preconditions are:

1. Exact definition of the goal (overall pro
fit maximisation) REMEMBER: ONLY BY SHOWING 
A PROFIT A FIRM OR INTEGRATED INDUSTRY IS 
ABLE TO STAY IN BUSINESS.

2. Selection of model parameters which are 
supposed to be critical.

3. Description of the techniques and econo
mics involved.

4. Definition of system restrictions.

All of these are necessarily expressed in the 
stringent form of mathematical terms (mostly 
linear (in-)equations). This helps to maintain 
logical consistency.

If we are lucky and such an analytical model 
can be solved by an adequate method - such as

linear, integer or quadratic programming 
techniques - we have the chance to obtain 
deeper insight into how the system works in 
reality. But due to necessarily made simpli
fying assumptions in model building, we do 
not get the exact outline of an optimal poli
cy as a result, we just get the direction for 
improvement. So some system analysts state, 
that the goat of these macro models is in
sight, not numb er s.

Additionally, since in reality there is ge
nerally no existing coordinating body for a 
total sector - (except in vertically integra
ted enterprises (U.S.A) and enterprises in 
state capitalistic environment (U.S.S.R.)) - 
there is no responsibility for operating the 
total system optimally. Thus, very little of 
the system insight to be gained will lead to 
action. —

What is prevailing in Europe up to now are 
highly unrelated enterprises which make deci
sions of their own. These are mostly based on 
(simple?) PRICE COORDINATION. The single in
dustries are opponents in the market and act 
accordingly with an "us" and "them" attitude. 
If we want to improve the total meat produc
tion system by POLICY COORDINATION, we at 
first have to gain a complete insight into 
how the single industries are being managed 
(by controlling their critical parameters) 
and how they have been cooperating by mere 
.price coordination up to now.

B. THE MICRO ECONOMICS OF THE SINGLE INDU
STRIES INVOLVED IN MEAT PRODUCTION

Slaughterhouse operations lie in the center of 
the total meat production System. They are the 
binding element and should consequently play a 
dominant role in transforming economic infor
mation between the market segment on the one 
hand and the animal production segment on the 
other. It is exactly here where economic in
formation of upmost importance for the related 
sectors could be gained - but mostly will not 
(among other reasons because of the "us" and 
"them" attitude). To construct a meaningful 
information system in the slaughter area from 
a scientific point of view we must be fully 
aware of the kind of information which is ne
cessary in managing thè slaughter area itself 
as well as the pre- and post-areas (FIG. 2).

The first look, therefore, will be at the mi
cro-economics of a pig enterprise as an examp
le for the production sector.

B.1 THE MICRO ECONOMICS OF ANIMAL PRODUCTION 
- THE MODEL CASE OF A PIG ENTERPRISE

In contrast to macro models, the chance of in
fluencing a production process positively by 
systems analysis is far more likely on the mi
cro level. This is due to a reduced problem 
(model) complexity, the principal access to 
process data and, last but not least, an. 
identifiable responsibility for operating an 
enterprise with success. Economic factors, 
that have an impact on the costs and returns 
of a pig enterprise and consequently on the



resulting profits are shown in FIG. 3. In 
this production system, the pay-out price of 
the slaughterhouse per pig delivered is the 
most important factor.

In this environment the set of optimal para
meters can be calculated by linear program
ming (LP) techniques. The kind of questions 
which could be answered by such an LP ap
proach (dependent on the time horizon being 
model led) are:

1. What breed to select? 2 . What feeding re
gime to apply?. 3. Which is the optimal 
slaughterweight? 4. Where to invest scarce 
capital first (building/stock/manpower)?

But even these somewhat simpler models re
quire a sound data base which must be obtai
ned from all involved elements - which is ve
ry cumbersome and costly.

For this reason, the calculation routines in 
this sort of enterprise are a lot cruder. 
FIG. 4. shows how the calculation of margins 
for pigs of different genetic origin is cur
rently being made in the evaluations of a 
german Extension Service.

In these calculations the slaughterhouse 
pay-out prices per pig are reduced by the va
riable and fixed costs resulting in a margin 
per pig, which is then corrected by the turn
over rate and results in a margin per feeding 
place.
Again we notice that the coordination with 
the subsequent slaughterhouse industry is 
simply made by simple PRICE COORDINATION (by 
means of the pay-out price per slaughter pig). 
An understanding of how pay-out prices are ac
tually determined by slaughterhouse operators 
is, therefore, urgently needed. More so when 
we notice the evaluations depicted in FIG.'4. 
assume that the value of a breed is a function 
of the grading system applied - be it a visual 
or an apparative classification. In contrast 
to that - from a slaughterhouse operator point 
of view -the possible pay-out price for a 
slaughter anim al/carcass always has to be seen 
in close connection with the real use of the 
specific animal/carcass (=returns per animal/ 
carcass and the related cost of processing 
it). This aspect forces us to have a deeper 
look into the micro-economics of a slaughter
house .

B .2 MICRO ECONOMICS OF SLAUGHTERHOUSE 
OPERATIONS

In contrast to financial bookkeeping procedu
res, sound managerial cost accounting proce
dures for an industry are always closely re
lated to the production process to which they 
apply, they are almost a 1:1 projection of 
technology in economic data. For slaughter
house operations this is demonstrated in FIG. 
5 .

The backward orientated calculation (Greer 
(23)) starting with the returns gained from a 
specific animal, subtracts all variable costs 
which are due to processing the animal (this 
defines a short term max. pay-out price), ma
kes allowances for fixed cost elements (such 
as depreciation and interest) and a planned 
profit. Thus, it traces back to a planned

(normal) pay-out value for a specific at" 
mal/carcass of a certain grade.

These are firm internal values for an a?1 
mal/carcass which are calculated principal1  ̂
for single pigs/carcasses , per purchase ah 
per grade and which in principle could be a d ̂ 
ditionally distinguished due to different 9 e ̂ 
netic origin (breeds) - if this i n f o r m a  
tion is saved. For the evaluation of econom’ 
breeds, the different short term max. pay"°u 
prices are, in my opinion, the best mean5' 
because they are not distorted, for exampi-®^ 
by different rates of depreciation and di 
ferent profit margins.

Despite this possibility I did not find PuB  ̂
lications which do this with the require 
economic depth.

(Additionally^ slaughterhouse operators, 
general, are not in the frontline of devel° 
iping sophisticated accounting systems. Most 
they just have financial bookkeeping procedu 
res and some cost tests/cut out tests. BU 
hopefully, there are exceptions.

Recently in West Germany I noticed a sma 
slaughterhouse operation with an e x c e U e . 
management that runs a highly sophistica1^  
Idirect costing system which by far exes® 
the system which I had proposed at the fc j 
congress in 1984 (24). This self-devel°P
accounting system is based on a data base 5', 
stem and is evaluated on a multitude of 0 
jectives, such as the determination of g?a  ̂
related (planned) pay-out prices, buyer Pe^? 
formance, seller performance, market-shar  ̂
|by animals dealers, customer preference 
grades (origins), as well as, of course, „ 
assembly of the grade related profit sta 
s e n t .

n an°In contrast to the Germans, some American . 
Danish slaughterhouse operators run (wee , 
linear programming models for production Pl{t' 
ning (20, 21), which apply when several b° 
lenecks exist.
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led standard pig is taken for granted; ad
ditionally price differentials for a devi
ation from standard lean meat percent are 
set in a free mode.

2 . There is no direct interaction with the 
customer markets. Since industries only 
produce for the markets, only the markets 
can give a feedback of what is demanded.

3. It is an artifical value determination 
which implicitly assumes, that lean in a 
(pork) belly is worth the same money as 
the lean of the (pork) filet. The market 
prices do not support this assumption; ad
ditionally lean meat anywhere is a totally 
other conception than lean meat somewhe- 
r e .

4. A selection of animals from different ge
netic origins is not possible for farmers, 
when these show approximately the same 
lean meat values and are paid the same 
price. The goal of producing lean meat 
type pigs has already been achieved. In 
Germany, for instance, more than 70 per
cent of the pig carcasses are classified 
in the best category (E) of the grading 
system, so that for the majority of the 
farmers new economic signals are needed in 
the process of breed selection more than 
ever .

Thus, a grading system probably might be 
overloaded, if it is simultaneous:

1. to classify carcasses due to economically
relevant traits (such as cut out (51, 53)
and type (57),

2. to calculate the pay-out prices directly,
3. to direct production into more desirable 

areas,
4. to inform customers about all the multiple 

quality aspects involved.

Thus, according to Sim (54), we use proxies 
for the most critical information interface 
(=grading and price formation) of the process 
of converting livestock into meat, which might 
be at the disadvantage of all industries in
volved.

A solution for this problem could be to apply 
different methods for obviously different pur
poses, which might be:

di fferent quali ty wh 
priced accordingly, 
decide on whether to 
a better quality or 
c i c i on leads to d 
higher/lower quali 
gives a clear signal 
meaningful production

i c h are Labeled and
Thus , the consumer can
spend more money for

not . This consumer de-
i f f e r en t returns f or
ty meats an d, thus.
for an economicallydirection.

Thus, the prices paid by customers determine 
(to an extraordinary high degree) the pay-out 
ability of a slaughterhouse and can, if 
evaluated in an adequate manner, show ways 
for a more profitable animal/meat produc
tion.

B .3 THE MICRO ECONOMICS OF THE MEAT PROCES
SING INDUSTRIES

Between '60 and 80 percent of the total cost 
of a meat processing plant are raw material 
cost. Thus, for a firm it is extremely impor
tant to control raw material cost by adequate 
planning and control procedures. To achieve 
optimal input-output decisions in a meat pro
cessing plant (i-n the U.S., not so often in 
Europe) linear programming models are usally 
used. Mostly, in the reference literature 
single formula optimization and sometimes 
multiple formula optimization are described 
(IBM (61, 62), Kramlich et al (64), Lorenz 
(66)), which should lead to effective (cost 
minimal) u s e o f  raw material.

But, if a purchase already has been made, 
there is no chance of influencing the raw ma
terial cost decisively. -Uhat then remains, is- 
just to standardize the products, so that the
powerful tool of linear programming is not 
used to its full advantage. Additionally, for
mulas which are optimal in terms of single 
(multiple) formula optimization are not neces
sarily optimal with respect to the total mate
rial balance. So what should be done more 
often is to plan the purchases ahead which 
optimally fit into the fi rm’s total produc- 
tion/sales program. In such planning models 
which enclose the whole material balance of a 
firm (Thormählen (71), Müller (69)), changing 
raw material prices lead to an other optimal 
combination of purchases. This fact again un
derlines the dominating principle of PRICE 
COORDINATION - here between the slaughterhouse 
and the meat processing industries.

1. to determine as accuratly as possible cut 
out values with apparative methods (rather 
than the proxy lean meat percent, which could 
additionally be given) as this is the most im
portant trait for the slaughterhouse customers 
(especially meat cutters),

2. to determine economically meaningful pay
out prices by means of backward orientated 
calculations (this calculation could be sup
ported by a price reporting system on the 
wholesale cut level, as proposed by Bache 
(46)),

3. to ask slaughterhouse managements for value 
differences of animals of different origin, 
which they might evaluate by higher sophisti
cated accounting methods based on data base 
systems ,

4. to offer eustorners/consumers products of

From a topological point of view the produc
tion process of sausage manufacturing is a 
complex disassembly - assembly process (FIG. 
7), which, when described in linear (in-) 
equations could not be resolved either by the 
final products nor by the raw material input - 
as outlined by Mü 11 er-Merbach (33).

In consequence, only optimizing a target func
tion (minimizing raw material cost or alterna
tively maximizing profits (sales)) above the 
given simplex (set of (in-)equations defining 
the production system) seems to be possible 
from a scientific point of view (Müller-Mer- 
bach (33, 68)). Examples of how such models 
could be constructed are given in Müller-Mer- 
bach (68), Müller (69), Thormälen (71).

A reason for the relative neglect of this po
werful tool in West-Germany is, that tradi
tional processors fear that they might not be



able to maintain their quality standard when 
formulas are calculated by a computer. So, in 
Germany, the aspect of integrating 'quality' 
in linear programming models seems to play a 
key role. To be able to do this, the interac
tion of raw material use and technology ap
plied on the one hand, and resulting quality 
on the other hand, has to be completely exa
mined and understood. Studies which I found 
very interesting in this respect are, for 
example, carried out by MacDougall and Allen 
(72), Bristol and Hammer in Kulmbach (73). 
This area may constitute a fertile field of 
further research, as it is of methodological 
(research) and of practical interest (indu
stry) .

C. CLOSING REMARKS

The aim of this introductory paper on meat 
economics was to give an insight into the ba
sic economic concepts that principally exist 
(but are not always recognized) for the sing
le industries which convert meat animals to 
meat products. In a capitalistic economy for 
each and every firm involved in that process 
the goal of staying in business can only be 
achieved when a profit is made. Thus, the in
teraction of the technical structure of the 
production processes and the necessarily re
sulting structure of profit planning/accoun
ting procedures to be applied in these indu
stries were outlined, A complete understan
ding of the micro economics of all industries 
involved in the conversion process is one ne
cessary precondition in order to move from 
the actual PRICE COORDINATION to a scientifi
cally more desirable POLICY COORDINATION, 
However, the degree to which POLICY COORDINA
TION in the (far) future may apply to the 
animal/meat industry depends on the ability of 
principally independant decision makers in 
these industries to work together. This 
cooperation is difficult, since it means that 
additional profits (losses) resulting from 
such a cooperation have to be determined and 
shared. Even though the micro economics of the 
single industries have not been outlined as 
accuratly as necessary for this purpose, a 
great deal of research still has to be done.

References

systems analysis (total sector models):
(1) Aulaqi, N. A.; Hassler, J. B.: 'An eco
nomic information program for the U .S . beef 
and pork sectors'. Res. Bui., AES, Inst, of 
Agric. and National Resources, Llniv. of Ne
braska, Lincoln, 1975. (2) Belden, S. A.;
Schrader, L. F.: 'An analysis of coordination 
decisions in a turkey production and marke
ting system'. Agric. Ec. Res. 72-7, Cornell 
Univ., Ithaca, New York 14850. (3) Dent, J.
B.; Anderson, J. R.: 'System analysis in 
agricultural management'. Wiley, Sidney, New 
York 1971. (4) Hayenga, M. L. et. a L.:
'Vertical coordination in the pork industry'. 
USDA, Agric. Ec. Report No. 194, 1972.
(5) Honegger, G. D.; Candler, W. V: 'Planning 
problems in a vertically coordinated hog-pork 
indu stry’. Dep. of Agric. Ec., Purdue Univer
sity, Lafayette, Indiana, Project No. 20.
(6) Maki, R. W.; Crom, R. J.: 'Evaluation of 
alternative market organisations in a simula
ted livestock-meat economy’. AES, Iowa State 
University, Res. Bui. 541, 1965, Ames, Iowa.

systems analysis (basic books):
(7) Baumol, W. J.: 'Economic theory and op®' 
rations analysis'. Englewood Cliffs, N. J ■> 
Prentice Hall, 1961 (1st edition), 1977 (4th 
edition). (8) Bender, F. E.; Kramer, A •> 
Kahan, G.: ’System analysis for the food ' n ' 
dustry'. AVI Publ. Comp., Inc. Westport, Con' 
necticut 1976. (9) Damp, s.: ’Linear pro
gramming in industry - theory and appliop
t i o n s ’. Springer Verlag, Wien, New York, 
1974. (10) Hanssmann, F.: ’Einführung 'n
die Syst emforschung’, Oldenburg, München, 
1978. (11) Knolmayer, G.: ’Programmierung^'
modelle für die Produktionsplanung - ein BeJ 
trag zur Methodologie der Modellkonstruktion- 
Interdisciplinary Systems Research (ISR), v°  ̂
63, Birkhäuser Verlag, Basel, Boston, Stufig 
gart, 1980. (12) M ü 11er-Merbach, H.: '°Pet
rations Re search’, Vahlen, Ber l in-Frankfür

’Model bu i l d 1n91973. (13) Williams, H . P . :
i n 
a l

ma t h emä t ix a l 
, 1978.

programming Chicester

product i on :
D .; Kilkenny, B . 
Granada Pubi. Ltd.

’Planned Pee 
1980. (15) ja

beef and hog
(14) Allen," 
product ion’ .
mes, J. W.: ’Economic aspects of develop 
breeding objectives - general considerations^ 
In: ’Future developments in the genetic impr , 
vement of anim al s’ edited by Barker, J . S • 
Hammond, K.; McClintock, Academic Press, s’ 
n e y , pp.107-118. (16) Lister, D.; Rhode8'
D . N.; Fowler, V. R.; Fuller, M. F.: 
animals - growth and productivity’. Nato 
vanced Study Institutes Series (A: Life 
ces, Vot. 8), Plenum Press, London, New 
1976. (17) Schroder, W. R,: ’Application ^
systems models to the analysis of s e U ct.

in5

1 Mea(
Ad' 

Sc i eh' York
to

swine 
D i s s . 
R . E , 

a
Pubi .

PhD- 
lor ' stry

management decisions’. unpubl.
, Purdue University, 1968. (18) TayL°

’Beef production and the beef indust 
beef pr oducer’s perspective’. Burge 
Comp., Mineapolis, Minnesota, 1984.

slaughter operations 
planning):

(cost accounting and

(19) 
meat 
bor , 
Obe l, 
n i ng

for
Ar'
J ■ '

American Meat Institute: ’Accounting 
pack in g’. Edwards Brothers Inc., Ann 
Michigan, 1963. (20) Christensen, lap
B.: ’Simulation of decentralized P 1- 
in two danish organisations using 

decomposition scheme from linear prog ramming 
Skrifter fra Inst, for Historie og Samfundv’ 
denskab. No. 37, Odense Universitet, 0dense' 
1976. (21) Frazier, T. L.; Howell, R-
Fortson, J. C.: ’Optimizing returns in 
swine processing p l a n t ’. College of Agr 
Exp. Sta, Athens, Georgia, Res. Bui 
1967. (22) Greer, H. C.; Smith, D
counting for a meat packing business 
tute of Meat Packing, Univ.
1943. (23) Greer, H. C.: ’Cost
price ma k i n g ’. Harvard Business

the

■ic- 

’ AC'
Inst1'

of Chicag0'1 Pfactors 
Review,

XXX, 4, 1952. (24) Lorenz, G.: ’ Unterneh"1̂
rische Entscheidungen in Schlachthôfen 
Basis der Deckungsbeitragsrechnung’ (Decis’ . 
making in slaughterhouses with an extend 
direct costing system). Proceedings of 
30th EMRW Congress, Bristol, 1984, repr1 
Die Fleischerei (12), 1986, pp. 1178-118
(25) Anon.: ’Meat Pack er s’. In: Enzycl°P,^ 
dia of cost accounting systems Vol. ** 
Prentice Hall, Englewood Cliffs, N.
1965. (26) PPV (producktschap voor vee
vlees): ’Handboek Be d r ijfsvergelijking
kensschl achterijen’, Rijswijk, 1981.

the
• i n T:

an»
yah'

412



cost accounting and planning (general):
(27) Deyhle, A.: 'Gewinn-Management'. 3rd 
edition, Verlag Moderne Industrie, München, 
1971. (28) Gregg-Schu Ite, R.: 'One more
time: direct costing versus absorption co
sting'. Management accounting, (11) 1975, pp.
11 f. (29) Horngren, C. T.: 'Accounting for 
management control - an introduction’. Engle
wood Cliffs, N.J., 1970. (30) Kilger, W.:
'Flexible Plankostenrechnung und Deckungsbei
tragsrechnung' Gabler, Wiesbaden 1981.
(31) Kilger, W.: 'Optimale Produktions- und 
Absatzplanung’. Opladen, 1973. (32) Laßmann,
G.: ’Gestaltungsformen der Kosten- und Erlös- 
rechnung im Hinblick auf Planungs- und Kon- 
trollaufgaben’. In: Die Wirtschaftsprüfung, 
(26) 1973, pp. 4-17. (33) Mü 11 er-Merbach, H.:
'Die Konstruktion von I nput-Output-Mode 11en’. 
In: Planung und Rechnungswesen in der Be
triebswirtschaftslehre. Industrieseminar der 
Universität Mannheim Heft 30, Dunker und Hum- 
blot, Berlin. (34) Matz, A.; U s r y , M. F.: 
'Cost accounting, planning and control'. 6th 
edition, Cincinnaty, 1976. (35) Naylor,
T h . H.: 'Corporate Planning Models'. Addison-
Wesley Pubi. Company, Reading, Massachusetts, 
1979. (36) Riebel, P.: 'Einzelkosten- und
Deckungsbeitragsrechnung. Grundfragen einer 
markt- und entscheidungsorientierten Unterneh
mensrechnung’. 4th edition, Gabler, Wiesbaden, 
1982. (37) Williams, B. R.: 'Measuring
costs: Full absorption cost or direct co st’. 
Management accounting (1) 1976, p p . 23 f.

slaughter operations (technomic studies):
(38) Cothern, J. H.; Peard, R. M.; Weeks, 
J. L.: 'Economies of scale in beef slaughte
r i n g ’. Extension leaflet, Davis, California, 
May 1977. (39) Daellenbach, L. A.; Fletcher
L. B.: 'Effects of supply variations on costs 
and profits of s l aughterp l ants ’ . American J. 
Agric. Economics (53), 1971, p p . 600-607. 
(40) Everds, J. H.: 'Engineering orientation
to meat pack in g’. AMI Center for Continuing 
Education, V|976. (41) Henrickson, R. L.:
'Status of hot processing of meat in the Uni
ted States'. Oklahoma, Agricultural Experiment 
Station, MP-114, 1983. (42) Kropf, D. H.;
Breidenstein, B. C.: 'Beef operations in the 
meat industry'. American Meat Institute 
1975. (43) Logan, H. S.; King, G. A.:
'Economies of scale in beef slaughter
plants'. Giannini Foundation, Research Report 
No. 260, 1962. (44) U.S.D.A.: 'Cost compo
nents cattle and hog slaughter plants'. ERS, 
Contract No. 12-17-03-5-943, 1974.
(45) U.S. D .A . : U.S. inspected meat and 
poultry packing plants - a guide to construc
tion and layout. Agriculture handbook 570, 
1981.

grading and carcass classification:
(46) Bache, D. H.: 'Alternative methods of 
pricing slaughter ho gs’. PhD. Diss., Purdue 
University, 1969. (47) Bichard, M.: 'Pig
carcass classification and grading - relative 
importance in determining breeding objecti
ves'. In: Carcass evaluation in beef and pork 

opportunities and constraints. Proceedings 
of the satellite symposium of the EAAP, The 
Hague, 1984, pp. 63-80. (48) de Boer, H.:
'Classification and grading - principles, de
finitions and implications’. In: Carcass 
evaluation in beef and pork - opportunities 
and constraints. Proceedings of the satellite 
symposium of the EAAP, The Hague, 1984, pp. 
9-20. (49) Branscheid, W-; Sack, E.: 'Mehr
E-Schweine, doch bei niedrigerem Preis. Die

apparative Klassifizierung und ihre Konse
quenzen für die Vermarktung’. DLG-Mitt. 101, 
895, 1986, (50) James, J. W.: 'Economic as
pects of developing breeding objectives - ge
neral cons id er at io ns’. In: 'Future develop
ments in the genetic improvement of animals’. 
Edited by: Barker, J.S.F.; Hammond, K.; 
McClintock, Academic Press, Sidney, 1982, pp. 
107-118. (51) Marquardt, 0. W.; Glodek, P.:
’Zur ökonomischen Bewertung von Merkmalen der 
Sch lachtkörperqual itat beim Schwein’. Tier
züchter 27, 245 (1975). (52) Anon.: ’Gerä-
tek lassifizierung in der Diskussion’. Bauern
blatt Nr. 27, July 5th, 1986. (53) 0'Bryant:
'Serious information gap: H e r e ’s how the price 
of (live) hogs is determined’. The National 
Provisionen, Aug. 17th, 1968. (54) Sim,
D. W.; (Forrest, J. C.; Wise, J. W.): 'Grading 
and classifying meat: an international v i e w ’. 
Reciprocal Meat Conference Proceedings, Vol. 
38, 1985, p. 57 f. (55) Schön, L.: 'Handels- 
klassen für Fleisch - gegenwärtiger Stand, of
fene Probleme’ in: Arbeiten der D L G , Bd. 117, 
38 (1967), S. 38-57. (56) Landwirtschafts
kammer Schleswig-Holstein: 'Schlachtschweine- 
schau 1986 in Schleswig'. Kiel, 1986.
(57) Hilse, G.: 'Typbewertung bei der Handels
klasseneinstufung'. Die Fleischerei (12),
1986, pp. 1176-1177.

meat processing (cost accounting and plan
ning):
(58) Berthold, R. H.: ’Planning for profita
bility'. In: Management Services, Am. Inst, of 
Certified Accountants, N.Y. 5/1968/1, pp. 
17-36. (59) Biethahn, J.: 'Die Planung und
Ausführung des optimalen Fleisch-, Produk
tions- und Einkaufsprogramms und seine prak
tische Anwendung'. PhD. Diss. Frankfurt/M., 
1973. (60) Czap, H.; Lorenz, G.; Mucksch,
H.: ’Rezepturoptimierung - Mengenflußgraphen
als Hilfsmittel zur Generierung von Modellen 
zur Einzelrezepturoptimierung bzw. simultanen 
Optimierung mehrerer Rezepturen'. Fleischwirt
schaft 64 (7) 1984, pp. 792-796. (61) IBM:
'Linear programming - meat blending'. Form 
GE20-0161-0, Data Processing Division, White 
Plains, N.Y. (62) IBM: IBM 5110 Linear pro
gramming - meat blending system. GB 30-1180-1, 
Atlanta, Georgia 1978. (63) IBM: MPSX
Mathematical Programming System Exten
ded. (64) Kramlich, W. E.; Pearson, A. M.; 
Tauber, F. W.: 'Processed Meats'. AVI Publi
shing Comp., Inc., Westport, Connecticut, pp. 
153-181. (65) Lorenz, G.: ’Berechnung von
kostengünstigen Brühwurstrezepturen'. Flei
scherei 5/84, pp. 332-337. (66) Lorenz, G.:
'Modelle für die Rohstoffbi lanzplanung' . 
Fleischerei 1/86, pp. 36-41. (67) Mechelen,
C. van; Heirman, W.: ’ R ec ept se l ec t i e en re-
ceptcreatie in de vleeswarenindustrie met be- 
hulp von Lineaire programmering'. Economish 
en sociaal tijdschrift (27), 4, 1973, Univer
sity Antwerpen. (68) Mü 11 er-M erbach, H.:
'Formeln zum Optimalp rogramm'. Der Volkswirt 
(24), 7, 1970, pp. 44-46. (69) Müller, B.:
'Möglichkeiten der simultanen Rohstoffein
kauf s-Rezeptur- und Produktionsprogrammpla
nung für Fleischverarbeitungsunternehmen’. 
Reihe Betriebs- und marktwirtschaftliche Stu
dien zur Ernährungswirtschaft, Inst. f. Be
triebswirtschaft und Marktforschung der Le
bensmittelverarbeitung, Kiel 1987 (in 
press). (70) Price Waterhouse Consultants, 
AMI Accounting Committee: 'Financial planning 
and control in the meat industry’. Edwards 
Brothers Inc., Ann Arbor, Michigan, 1967. 
(71) Thormälen, M. V.: 'Ein computergestütz-



tes ProduktionspIanungssystem für Rezepturbe
tr ie be’. Gabler, Wiesbaden, 1974.

meat processing (interaction raw material 
use/quali ty) :
(72) Mac Dougall, D. B.; Allen, R. A.: 
’Mathematical modelling in meat processing*. 
Proceedings 30th EMRW congress, Bristol, 
1984. (73) Hammer, G.: 'Zur Verbesserung
der Leberuurstherstel lung ’ . Fleischwirtschaft 
61, 1981, pp. 524 f.


