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ABSTRACT

EFFICIENT ORGANIZATION OF THE LIVESTOCK-MEAT MARKETING
SYSTEM IN EASTERN MACEDONIA, GREECE

By

Christos Theocharis Kamenidis

The significant rise in per capita income of the Greek peo-
ple coupled with remarkable growth of foreign tourism in Greece has
lTed to a substantial increase of total meat consumption in the country.
In order to reduce meat imports, and therefore the foreign exchange
outflow, the Government has taken a series of measures, such as higher
output prices and input subsidies, more credit to producers with very
low interest rates, etc. As a result of this policy, some larger pro-
ducers have entered the livestock industry while most of the existing
livestock producers have expanded their operations. Thus, livestock
production is expected to increase appreciably by 1980.

On the other hand, existing slaughterhouses are relatively
many, small and technologically out of date. Their buildings are gen-
erally old and poorly equipped. They still employ crude methods of
livestock slaughtering. They do not process livestock by-products be-
cause their small volumes make it unprofitable.

The aforementioned factors may necessitate the establishment

of new slaughter plants and systems. If new investment occurs, then



Christos Theocharis Kamenidis

the main questions which might be raised include: What should be the
optimum number, size, and location of new slaughter plants in E. Mace-
donia, so that the aggregate cost of livestock assembly, processing
and meat distribution be minimized and thus the efficiency of the
livestock-meat marketing system be improved?

To undertake the empirical analysis, a linear programming
transhipment model was employed. The computer program used was the
APEX-I.

The basic data needed for this computer analysis were: (1)
Regional livestock supplies; (2) Regional meat consumption; (3) Live-
stock assembly cost per unit of product between all the supply regions
and all the plant locations; (4) Livestock slaughtering unit cost by
plant sizes and by levels of capacity utilization; and (5) Meat dis-
tribution cost per unit of product between all the plant locations and
all the consumption centers.

Six alternative solution models were constructed and tested
in order to find out what might be the impact of changing the corres-
ponding variable--characterizing each model--upon the optimal solution
of the basic model. The characteristics of the basic model are: (1)
1972 livestock supplies; (2) 50 percent capacity utilization of trucks
engaged in livestock assembly; (3) full capacity utilization of slaugh-
tering plants; (4) use of modern technology in livestock slaughtering;
and (5) 20 supply regions, 21 consumption centers and 10 potential
plant sites. Model II differs from the basic one in assuming full ca-
pacity utilization of the trucks engaged in livestock assembly. Model

III assumes 14 supply regions, 15 consumption regions and 8 potential
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plant sites. Model IV assumes 1980 livestock supplies; Model V as-
sumes 90 percent plant capacity utilization; and Model VI assumes con-
tinuation of the currently existing livestock slaughtering system.

The empirical analysis has shown that whenever a modern live-
stock slaughtering system was assumed--as is the case in all models ex-
cept model VI--the optimum solution ended up with either two plants
(models: Basic, II, III and optimal solution of model IV) or three
plants (second optimal solution of model IV and optimal solution of
model V). When the optimum number of plants is two, then the optimum
plant locations are either Serres and Kavala (when 1972 livestock sup-
plies are assumed) or Serres and Drama (when 1980 supplies are assumed).
When the optimum number of plants is three, then the optimum plant lo-
cations are Serres, Kavala and Drama.

The major questions which arise next are: (1) Should new
slaughtering plants using modern technologies by established in E.
Macedonia, Greece, or should the current system continue? (2) If mod-
ern slaughtering technology is to be introduced, should two or three
plants be built? The trade-offs (advantages and disadvantages) of the
alternative solutions will determine which course of action should be
adopted.

If two or three new slaughtering plants using a modern tech-
nology were established, then some probable advantages over the old
system of 21 slaughterhouses would be: (1) concentration of larger
amounts of livestock by-products at the plant locations, which in turn
may make their processing profitable; (2) increased efficiency of the

livestock-meat marketing system; (3) improvement in meat quality;
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(4) economies of size in the veterinary inspection of slaughtered ani-
mals. Some probable disadvantages of the proposed new slaughtering
system over the existing one would be: (1) reduction in the employ-
ment of slaughterers as a result of substitution of capital for labor;
(2) loss of revenues for the communities whose slaughterhouses will be
closed; (3) problems of disposing larger amounts of waste.

If three plants (i.e., one in each province of E. Macedonia)
were established rather than two, a more equitable pattern of regional
economic development would result. However, a system of three plants
would have a higher total cost than one of two plants, given the same
total output and input price structure.

Given these benefits and costs for all the alternative solu-

tions, it is the task of policy makers to make the final decision.
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CHAPTER I

RESEARCH OBJECTIVES AND BACKGROUND
ECONOMIC INFORMATION

Introduction

Greece has accomplished a notably rapid economic growth and
development over the period of 1958 to 1972. Gross National Product
(GNP) at constant (1958) prices--used here as a measure of economic

1 in 1958 to 262.1

growth--has increased from 94.8 billion drachmae
billion drachmae in 1972 (Table I-1). This GNP rise reflects an an-
nual growth rate of real output by about eight percent on the average.
The remarkable expansion in GNP coupled with a very low
population growth--less than 0.5 percent annually on the average
(Table I-1)--has contributed to a substantial increase in per capita
income of Greeks. From 329 dollars in 1958 (current prices), per
capita income of Greeks--measured here in terms of Net National In-
come (NNI)--has increased to 1,129 dollars in 1972 (Table I-1). This
income does not differ much from that in constant prices, since in-
flation--measured in terms of Consumer Price Index (CPI)--was insig-

nificant. For the entire period of 1958-1972 it has averaged at a

level of approximately 2.5 percent annually (Table I-1).

]Thirty Greek drachmae equal to 1 USA dollar.
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The substantial increase in per capita income of Greeks was
the main factor for the significant increase in their per capita meat
consumption. From 21 kilograms in 1958, it increased to 52.4 kilograms
in 1972 (Table I-2), an annual average increase of about seven percent.
The relatively slow rise in retail meat prices from their especially
low levels at the beginning of the study period is another significant
factor for the rise in meat consumption. Urbanization, improved trans-
portation and communication systems and more widespread education at
a secondary and university school levels also have had an appreciable
impact upon the increase in per capita meat consumption of Greeks.

Concurrently with the increase in per capita meat consump-
tion, there has been a change in the food basket (Table I-2). Begin-
ning in the 1970's Greeks have been substituting beef for lamb. Thus,
while in 1958 lamb (including mutton and goat meat) represented more
than half of per capita total meat consumption, by 1962 it represented
less than one-third of it. Over the same period, consumption of beef
increased by 266 percent, poultry by 331 percent, pork by 183 percent
and lamb by only 55 percent.

The substantial increase in per capita meat consumption of
Greeks along with the sizable growth of foreign tourism--from 277
thousands in 1958 to 2.7 million in 1972 (Table I-1)--gave a signifi-
cant boost to the total meat consumption in the country, From 173

2 in 1958, it increased to 466 thousand tons in 1972

thousand tons
(Table I-2), an aggregate increase of more than one and a half times
over the period.

2

By "tons" is meant "metric tons" throughout this analysis.
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However, while all the factors affecting the total meat
consumption in Greece were enhancing ones, to the contrary, the main
determinants of meat production were by and large preventive ones.
Small farm size (9 acres on the average reflecting a limited farm area
and a large number of farmers) was one of the most severe obstacles
for a substantial expansion of livestock production in Greece. Price
uncertainties faced by farmers, occasional controversial governmental
meat price and import policies, poor farm management, low rainfall,
mountainous and relatively unfertile soil, and a comparatively inef-
ficient 1ivestock and meat marketing system were also important reasons
for the underdevelopment of the Greek livestock and meat industry. As
a result of these, and probably other factors, meat production re-
mained substantially behind meat consumption. In 1972 total meat
production was 359.5 thousand tons as compared to 145.7 thousand tons
in 1958 (Table I-2). This same table shows the trends in the produc-
tion of each kind of meat over the study period 1958-1972.

The gap created between meat consumption and meat production
in Greece led to large quantities of meat imports every year. As a
consequence of these, substantial amounts of foreign exchange left the
country, worsening thus even more the permanently deficit balance of
trade (Table I-1). In 1972, meat imports reached the level of 106
thousand tons, while in 1958 they were only 27 thousand tons (Table
I-2). The corresponding outflow of foreign exchange amounted to 4.4
billion drachmae (145 million dollars) for the year of 1972. More

than 85 percent of the imported meat was beef and lamb.



This significant outflow of foreign exchange (which is so
much needed for the economic development of the country) coupled with
difficulties and uncertainties with which the country is presently
faced in getting adequate meat supplies at reasonable prices--as a
result of world wide meat shortages--induced the Greek government to
adopt more favorable meat production policies in order to encourage
the development of the livestock and meat industry in the country.

The outcome of the governmental incentives (higher output
prices, heavy input subsidies, loans in large amounts and at a very
low interest rate, etc.) is that many people from diverse professions
have entered into the livestock industry, establishing primarily com-

mercial types of livestock operations.

The Research Problem

The entry of relatively many larger producers into the
livestock industry is expected to substantially increase the livestock
population, and therefore the number of slaughterings in Greece. This
will probably lead to increased demand for slaughtering facilities
and services.

On the other hand, the existing slaughterhouses in the
country are generally small, out of date, and may not be optimally
located. They still utilize crude methods of slaughtering which may
adversely affect the quality of meat. Many of the slaughterhouses do
not meet even the basic sanitary standards. Thus, the government in
its long-run plans to establish modern slaughter plants may not take

into account the existence of the present slaughterhouses.



Taken as given, this prospect of significantly increasing

the domestic livestock production and the possibility of replacing the

existing slaughter system in the near or far future, the questions

which sooner or later might be raised by the various policy makers of

the country could be these:

1.

How many livestock slaughtering plants should be built in
total in order to slaughter the anticipated higher volume of
livestock production?

How large should the plants be so that economies of size can
be achieved, and thus the costs of slaughtering be minimized?
Where should those slaughtering plants be located, so that
the aggregate costs of (a) assembling the 1ive animals from
the production points to the plant locations, (b) slaughter-
ing them in the slaughterhouses, and (c) transporting the
carcass meat from the plant locations to consumption centers

be minimized?

The Analysis Objectives

The main objective of this analysis is the determination of

of the optimum number, size and location of new modern livestock

slaughtering plants in E. Macedonia, Greece. The purpose of this is

to improve the efficiency of the livestock meat marketing in the area.

In other words, to perform all the marketing functions involved from

the livestock production to meat consumption with the minimum possible

costs.



Marketing is not just a movement of goods from producers to
consumers; it is the total system of business activities which are
involved from production to consumption. In this sense, marketing
includes not only retailing, wholesaling and transportation of final
products but it also includes assembly and processing of raw materials
as well as other functions. If one of these functions does not per-
form efficiently, then the whole marketing system will be less produc-
tive because high interdependence exists among all components of the
marketing system.

Exactly, here lies the importance of this analysis, that is
to contribute to the improvement of the marketing efficiency of live-
stock -meat industry in the area throu improving the livestock
slaughtering system along with livestock assembly and meat distribu-
tion. This improvement is expected to generate increased incentives
to the industry's participants, which in turn may encourage the further
expansion of the livestock production.

The specific objectives of this analysis are the following:

1. To compute the regional total livestock marketings (in meat
equivalents) in Eastern Macedonia for the year 1972 and also
project them to 1980.

2. To estimate the regional total meat consumption for the same
year 1972.

3. To estimate the livestock assembly cost from the production
regions to the slaughtering plants.

4. To estimate the meat distribution cost from the slaughtering

plants to the consumption centers.



5. To estimate the slaughtering costs (both fixed and variable)
by plant sizes and at various levels of plant capacity utili-
zation.

6. To determine the optimum number, size and location of slaugh-
tering plants under 1972 livestock slaughterings and meat
consumption patterns.

7. To appraise the appropriate adjustments which may be needed
in the optimum number, size and location of the slaughtering
plants as the following variables change: (a) livestock
assembly cost, (b) livestock supplies, (c) number of regions,
(d) the degree of plant capacity utilization, and (e) the

slaughtering system.

The Area of Study

Eastern Macedonia (the shaded area of the following map of
Greece, Figure I-1) has been chosen to be the area of this study.
There are both economic and technical reasons for this choice. Tech-
nically, it was relatively easier to collect the required detailed
livestock production data in Eastern Macedonia as compared to other
regions of Greece. Economically, this area is one of the most produc-
tive agricultural regions of the country, especially from the stand-
point of cattle production. In it are concentrated 17.6 percent of
Greece's cattle production, 4.9 percent of sheep-goat production and

5.6 percent of hog production, according to 1971 statistical data.3

3Nationa'l Statistical Service of Greece, Agricultural Sta-
tistics of Greece 1971, Athens, Greece 1973, pp. 92-93.
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Eastern Macedonia consists of three provinces, Serres, Kavala
and Drama. The total area covered by these provinces of Eastern Mace-
donia accounts for 9,526 square kilometers which represents 7.3 percent
of the total area of Greece. Its population amounts to 416 thousand§
or 4.6 percent of total Greek popu]ation.4

The province of Serres, in particular, is considered as the
most progressive and productive agricultural area of Greece. It ranks
first among all the 52 provinces of the country in cattle production,
fifth in population and sixth in area. In 1971, it produced 9.2 per-
cent of Greece's total cattle production. Its population amounts to
203 thousand people and the area which occupies accounts for 3,968

square ki]ometers.5 A large portion of its land consists of plains,

most of which is irrigated.

The Sources of the Data

Both primary and secondary data were used in this study.

The data on livestock slaughterings by each village were
obtained from the provincial offices of the Ministry of Agriculture,
located in the capitals of the three provinces, Serres, Kavala and
Drama, of Eastern Macedonia.

The data on livestock assembly and meat distribution cost
were obtained through two different types ofmquespjgngajrgs constructed

by the author for this specific purpose. One type of questionnaire

4Nationa] Statistical Service of Greece, Statistical Year-
book of Greece 1972, Athens, Greece, 1973, p. 36.

S1bid.
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was directed strictly to truckers engaged in either livestock assembly
and/or meat distribution (Appendix A-1). The other type of question-
naire was directed to any marketing firm (e.g., local dealers, meat
wholesalers, butchers, etc.) involved in one or another way in either
livestock assembly or meat distribution (Appendix A-2). One reason
for constructing these two types of questionnaires was to have a
cross-examination on the data obtained. The other reason was to ob-
tain the corresponding information regarding the different participants
of the livestock-meat industry. The interviews were conducted by
assistants of the Department of Agricultural Economics, University of
Thessaloniki, Greece in June of this year, 1974.

The data on slaughtering costs were taken from a special FAQ
study6 referring to the marketing of livestock and meat in Greece.
The largest part of this.study-report is an economic-engineering
analysis of livestock slaughterhouses. It refers to a modern tech-
nology of livestock slaughtering applied in western European countries.
Input prices refer to Greece.

The income data were obtained from a 1973 publication of
National Accounts of the Ministry of Planning and Governmental Poh‘cy.7

The rest of the data were obtained from the National Sta-
tistical Service of Greece, either from its existing publications or
from its files of unpublished data by the request of the author. These

sources appear in the bibliography section.

6E. Bockenhoff and N. E. Wernberg, "Marketing of Livestock
and Meat in Greece," FAO, No. TF-7, Rome, Italy, 1967.

7Ministry of Planning and Governmental Policy, "Provisional
National Accounts of Greece 1972," Athens, Greece, March 1973, pp.
15-16 and 52-53.
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Summar

The significant increase of per capita income of Greeks ac-
companied by remarkable growth of foreign tourism were the main factors
for the substantial increase of total meat consumption in Greece. The
Greek government to match livestock production to meat consumption in
order ;o reduce meat imports and therefore the foreign exchange out-
flow, gave attractive incentives to livestock producers. These were
loans at low interest rates input subsidies, substantial meat price
increases, etc. As a result of these incentives, relatively larger
producers entered into the livestock industry while most of the exist-
ing livestock producers expanded their production. Thus, total live-
stock production is anticipated to be increased appreciably by 1980.
According to extension agronomists of the provincial offices of the
Ministry of Agriculture in Serres, Kavala and Drama, livestock pro-
duction in Eastern Macedonia is projected to 1977 to be about 50
percent greater than that of 1972.

It is obvious that the anticipated increase in livestock
production along with the currently existing obsolescence, at least
from the standpoint of technology, in the present slaughterhouses of
Eastern Macedonia will demand more and more modern marketing facilities
(slaughterhouses, etc.). If this'will be the case, then the main
questions which will be raised sooner or later might be: what should
be (a) the number, (b) size, and (c) location of new slaughter plants--
so that the aggregate cost of livestock assembly and processing and
meat distribution be minimized? This analysis seeks to answer these

same questions.
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Eastern Macedonia has been chosen as the area of this study
out of the entire country of Greece because, on the one hand, it is
a very important livestock production area of the country, and on the
other hand, it was relatively easier to collect the required data on
livestock slaughterings, livestock assembly and meat distribution in

this area instead of for the whole country.



CHAPTER 1II

THE PRESENT LIVESTOCK AND MEAT MARKETING
SYSTEM IN E. MACEDONIA, GREECE

Introduction

This chapter is primarily aimed at describing the currently
existing livestock slaughtering system in E. Macedonia, Greece. The
purpose is to obtain a better understanding of the research problem
and facilitate the recommendation phase of the analysis. However,
because of the high interdependence which exists among all the market-
ing functions in the entire production and distribution system, in-
formation will be provided on these too. This will help in diagnosing
probable bottlenecks which may exist at any stage of the system and
which possibly affect the performance of livestock processing.

The main sources of this information are:

a. formal interviews of butchers and truckers engaged in either
livestock assembly and/or meat distribution. Questionnaires,
specifically constructed for this purpose, have been used in
conducting the corresponding interviews;

b. informal interviews of various participants of the industry
(meat wholesalers, butchers, slaughterers, acting menagers of
slaughterhouses, etc.) conducted by the author;

c. provincial offices of the Ministry of Agriculture and Commerce
in the three provinces (Serres, Kavala and Drama) of E.

Macedonia;

15



16

d. the special FAQ study—report8

on marketing of livestock and
meat in Greece.

The information provided probably does not give a full pic-
ture of the presently existing situation in the livestock-meat industry
in E. Macedonia. However, for the purpose of this study it is felt
that this information is sufficient. Of course the need for a detailed
diagnostic study of the entire livestock production and meat distri-

bution system is recognized.

Marketing Channels for Livestock and Meat

Marketing channels simply are paths through which farm
products move from the time they leave the farm or ranch until they

reach their destination.9

In other words, marketing channels include
any individuals, firms, or institutions which are involved in the
process of moving goods from producers to consumers. Many agencies
which perform or assist in performing some marketing functions are not
classed as marketing channels, simply because they neither take title
to goods nor negotiate purchases or sales.'l0 The trucking companies,
the advertising agencies, the banks, etc. cannot be characterized as
marketing channels for the very same reasons. They are simply facili-
tating marketing organizations. The key element in defining a market-
ing channel is the passage of title or control over goods and services,
not their physical movements.]]

81bid.

9w. F. Williams and T. T. Stout, "Economics of the Livestock-
Meat Industry," the MacMillan Company, New York, 1964, p. 153.

10c. F. Phillips and J. J. Duncan, "Marketing: Principles
and Methods," sixth edition, Richard E. Irwin, Inc., Homewood, I1linois,
1968, p. 46.

113, B. Matthews, Jr., et. al., "Marketing: An Introductory
Analysis," McGraw-Hi11 Book Company, New York, 1964, p. 262.
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On the basis of these definitions, a chart (Figure II-1)
was drawn to present graphically the currently existing marketing
channels for livestock and meat in E. Macedonia, Greece. As this
chart shows, live animals move either to other farmers for fattening
or reproduction, or to some marketing firm for slaughtering. In the
latter case, live animals are usually forwarded to slaughterhouses for
slaughtering by one of the following routes:

a. producers--butchers;

b. producers--commission men--butchers;

c. producers--local dealers--butchers;

d. producers--commission men--meat semi-wholesalers;

e. producers--local dealers--meat semi-wholesalers;

f. producers--commission men--meat wholesalers;

g. producers--commission men--local dealers--meat wholesalers;
h. producers--commission men--meat processors;

i. producers--local dealers--meat processors;

Jj. producers--commission men--local dealers;

k. importers of live animals

The volume of livestock moving through each of these channels
in E. Macedonia or Greece as a whole is not known. The need for
special research in this area is obvious. However, from the informa-
tion gathered through the author's informal interviews with various
marketing participants of the livestock-meat industry, it seems that
route (a) prevails in villages or small towns while route (g) prevails

in cities and large towns.
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After the live animals have been slaughtered, carcass meat
moves to its final destination (individual consumers or institutions
of meat consumption) through one of the following ways:

a. butchers--consumers;

b. semi-wholesalers--consumers;

c. semi-wholesalers--butchers--consumers;

d. meat wholesalers--butchers--consumers;

e. meat wholesalers--public meat markets--consumers;

f. meat wholesalers--meat semi-wholesalers--butchers--consumers.

Again neither in this case is there any research information
with regard to the volume of carcass meat moving through these chan-
nels. However, from the unsystematic information available, it seems
that route (a) prevails in villages and small towns while routes (d),
(e), and (f) prevail in cities and large towns.

The nature and the role of marketing channels for both live-
stock and meat are described in brief in the immediately following
sections.

Commission men or "animal traders," as they are called in
Greece, are usually successful farmers (leaders) in each community.
They are working for someone's account, e.g. butchers', wholesalers',
etc. They usually collect the necessary information regarding the
availability of animals for sale, etc. and sometimes negotiate the
price with farmers. They are authorized to offer either the final
price or a minimum price. In the latter case, whoever does the as-
sembly of live animals offers the final price after he has visited

the place of transaction and inspected the animals. Commission men
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receive comnission fees for the job which they perform. These vary
for the different livestock species. In the provinces of E. Macedonia,
the currently held comission fees are: for cattle, 100 drachmae per
head; for hogs, 50 drachmae per head; and for lambs, 5 drachmae per
head.12

Local livestock dealers are specialized marketing firms who
both buy and sell live animals. They buy either directly from farmers,
or usually through their commission men. They generally work for meat
wholesalers of big cities and sometimes for semi-wholesalers, butchers,
and meat processors. They supply them with either carcass meat (fre-
quently) or with live animals (rarely). In the first case they take
care of slaughtering while in the second case the latter (i.e. meat
wholesalers, etc.) do.

Meat wholesalers buy large amounts of meat, store it in their
warehouses and then sell it to the various marketing firms, such as
butchers, semi-wholesalers, public meat markets and meat processors.
They also provide meat to some large meat consumption institutions,
such as hospitals, taverns and restaurants. They usually buy from
either local dealers (meat or live animals) and commission men or from
meat importers (imported meat). When they buy live animals, either
themselves or usually their personnel take care of slaughtering.

Meat semi-wholesalers are between butchers and wholesalers

in the marketing system. They buy either from meat wholesalers (big

]ZData provided by three interviewed commission men in
Serres and Drama.
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cities) or farmers, commission men and local dealers (towns or vil-
lages) and sell simultaneously to both, butchers and meat consumption
institutions (hospitals, restaurants, hotels, etc.) as well as to
individual consumers.

Butchers, are specialized meat retailers. They sell directly
to individual consumers and rarely to institutions. The latter applies
to towns and villages where wholesalers do not exist. They buy from
either meat wholesalers or semi-wholesalers (as usually happens in
cities), or from commission men and local dealers or directly from
farmers (as usually happens in towns and villages).

Public meat markets are city or large town areas in which
many meat retailers are concentrated. Meat displays outside of their
store, non-permanent customers and comparatively lower prices than
butchers are their common characteristics. They base their profits
on volume of sales rather than on sale price. The competition among
them is very keen. They buy meat from meat wholesalers and sell to
both individual consumers and institutions (e.g. restaurants, etc.)

Meat processors buy meat and process it to the various
meat products, such as sausage, salami, etc. They buy either from
meat wholesalers or from commission men and livestock local dealers.
They sell directly to the grocery stores or to sausage stores, spe-
cialized small retail stores, which sell only sausages, salami and
other ready-to-eat meat products.

Importers are specialized in either live animal imports or
fresh and/or frozen meat imports. They sell directly to meat whole-

salers. When they import live animals for meat, they take them to

the nearest Greek slaughterhouse, slaughter them and sell the carcass

meat to meat wholesalers.
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Livestock Production

?Because the marketing process starts with the product as
it is offered at the farm, the conditions surrounding this product
and its production are important in understanding many of the problems
and costs of agricultural marketing."13 This implies that the produc-
tion and marketing of livestock products must be synchronized; other-
wise inefficiencies shall be generated in the entire livestock
production and meat marketing system. For example, when the livestock
production is scattered over a relatively large area and the volume
of production is small, the livestock assembly function becomes very
difficult and highly costly.

Aspects of livestock production which are of great importance
to the livestock and meat marketing system seem to be the number, size,
mix and location of livestock production units. The reason is that
they significantly affect the efficiency of the livestock assembly
function, which in turn affects the efficiency of livestock slaughter-
ing and so one. Thus the efficiency of the total marketing system is
affected. For example, when livestock production is undertaken by
many small, mixed and widely scattered production units, no economies
of size can be realized in livestock assembly, slaughtering, and meat
distribution. In this way the total marketing cost per unit of pro-
duct will be comparatively high. This means that the marketing system
will essentially perform inefficiently in the sense of producing a

certain output with a relatively high cost.

]3R. L. Kohls, "Marketing of Agricultural Products," third
edition, the MacMillan Company, New York, 1967, p. 76.
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Table II-1, referring to the country as a whole but seeming
to apply to the specific area of E. Macedonia as well, indicates that
livestock production of any specie (cattle, sheep, goats and hogs) is
undertaken by a relatively large number of small producers. As this
table shows, this is especially true for the cattle subsector. About
80 percent of cattle producers raise only one to four animals each
and the total number of cattle they raise represents almost half of
the area's total cattle production. More than 92 percent of total
cattle production is undertaken by 99 percent of all producers, each
of whom raise 1 to 19 cattle.

In the hog subsector, 85 percent of all hog producers feed
only one to four hogs and the total number of hogs they feed represents
30 percent of the area's total hog production. Half of the hog pro-
duction is undertaken by only one percent of the total number of hog
producers, each of whom feeds more than 50 hogs. In the sheep-lamb
subsector, 53 percent of all sheep-lamb producers raise one to nine
animals each and the total number of animals they raise accounts for
about six percent of the area's total sheep-lamb production. More
than 73 percent of total sheep-lamb production is undertaken by 20
percent of producers who raise 50 animals or more each. In the goat
subsector, almost 90 percent of goat producers raise one to nine
animals each and the total number of animals they raise represents
20 percent of the area's total goat production. Approximately 65
percent of the total goat production in the area is undertaken by only

3.5 percent of all goat producers who raise more than 50 animals each.
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Table II-1. Livestock farm sizes, Greece, 1971.(])

1. Size Distribution of Cattle Holdings
Cattle farm size (number of cattle per holding)

Holdings and animals 1-4 5-9 10-19 20-29 30-49 50 & Over
No. of holdings 192,720 39,400 9,100 1,220 620 240
No. of cattle(?) 413,500 244,920 113,240 22,000 28,120 14,500

2. Size Distribution of Sheep Holdings
Sheep farm size (number of sheep per holding)

Holdings and animals 1-9 10-19 20-49 50-99 100-199 200 & Over
No. of sheep holdings 139,360 29,060 43,340 31,900 17,940 3,900
No. of sheep(?) 435,800 371,180 1333,920 2062,460 2244,180 1035,120

3. Size Distribution of Goat Holdings
Goat farm size (number of goats per holding)

Holdings and animals 1-9 10-19 20-49 50-99 100-199 200 & Over
No. of goat holdings 367,580 17,960 13,160 9,200 7,500 3,760
No. of goats(z) 893,100 221,200 379,780 602,180 968,120 179,400

4. Size Distribution of hog holdings
Hog farm size (number of hogs per holding)

Holdings and animals 1-4 5-9 10-19 20-29 30-49 50 & Over
No. of hog holdings 120,520 8,300 7,120 1,840 1,620 1,520
No. of hogs(z) 170,840 53,600 90,400 40,240 57,660 164,380

(1) Sample of five percent of total farms.
(2) Number of animals represents inventories in the end of 1971.

SOURCE: National Statistical Service of Greece, Statistical Yearbook of
Greece, 1972, Athens, Greece, 1973, pp. 173-174.
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The generally small size of livestock operations can be ex-
plained by the fact that livestock production usually is not undertaken
as a principal business activity by farmers, but rather as a supple-
mentary activity aimed at improving their incomes. Almost one-fourth
of all farm families in Greece, in addition to cultivating various
crops, raise one to ten livestock to make fuller utilization of their
labor force, or to more profitably utilize crop products (e.g., corn,
alfalfa, etc.) produced on their farms.

Another characteristic of livestock production in E. Mace-
donia, which is disadvantageous to livestock and meat marketing
system, is the fact that livestock producers of any species are not
concentrated in one or few areas, but rather are scattered all over
the villages énd towns of each province. Without exception, all the
286 communities of E. Macedonia feed livestock. However, the volume
of production differs from community to community depending on the
area of its arable land, pasture land, etc. An idea of the regional
livestock production in the area of E. Macedonia is given in Table
IV-1 of Chapter IV. As that table shows, the most dense livestock
producing regions in E. Macedonia are in the following order: Serres,
Iraklia, Chryssoupolis, Drama, Nigrita, Nea Zichni and Doxaton.

Both charactefistics of livestock production in E. Macedonia
(i.e., small size and the scattering of livestock operations) along
with the hilly and mountainous land pose problems to efficiently (i.e.,

least cost) organizing the livestock and meat marketing system.
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Livestock Assembly

Livestock assembly is undertaken primarily by butchers and
secondly by local dealers. The former are working on behalf of them-
selves while the latter are working to supply meat wholesalers. The
first type of assembly is common in small cities, towns and villages,
while the second is in the big cities of Athens, Thessaloniki and
some others.

Livestock assembly seems to be undertaken on a rather un-
coordinated basis. This is especially true in the case of butchers
in villages or small towns. Whenever a butcher needs meat to supply
his customers, he visits farmers of his village or surrounding villages,
buys the required animals, slaughters them in the local slaughterhouse,
and then sells the meat. It is very rare for cooperation to take
place among the butchers in obtaining meat supplies. The;situation
is somewhat different in the case of local dealers. They try to
satisfy a substantially greater meat demand of their meat wholesalers.
For this reason, they usually undertake the livestock assembly as long
as they find and are able to purchase the required, generally large
number of live animals.

The gathering of the necessary market information--regarding
the quantity, quality, kind and price of the live animals--for either
category of livestock assemblers is done by commission men. Their
nature and role has been described in section two of this chapter.

Because of the individualistic type of livestock assembly
organization and operation, a small volume of animals is usually

assembled each time. For this reason, whoever undertakes the assembly
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function seeks the employment of small trucks in order to avoid rela-
tively higher transportation expenses. Out of 77 reported cases of
livestock assembly undertaken by the interviewed 30 butchers in E.
Macedonia, it was found that the following frequency of truck utiliza-
tion occurred: (a) in 57.2 percent of the cases, trucks of 2 and 2.5
tons were used in livestock assembly; (b) in 14.2 percent of the cases,
trucks of 1 and 1.5 tons were used; (c) in 16.9 percent of the cases,
tricycles or trucks of 1/4 through 1/2 tons were used; (d) in 7.8 per-
cent of the cases, trucks of 4 tons were used; and (e) in 3.9 percent
of the cases, trucks of over 6 tons were used.

The general trend in the size of trucks used in livestock
assembly was that, the greater the distance between slaughterhouses
and production points, the greater the size of the employed trucks was.
This is something which was expected, since in longer distances, the
chances of acquiring larger volumes of live animals are better. In-
deed, the interviews indicated that the large size trucks of over four
tons were utilized in distances greater than 100 kilometers on the
average, and their average capacity utilization was 94 percent.

In general, the degree of capacity utilization of all kinds
of trucks which were used in the livestock assembly was relatively low.
In 23.4 percent of the 77 reported cases of assembling live animals,
it was found that the degree of truck capacity utilization ranged
between 15 and 25 percent. In 24.7 percent of all cases, the degree
of truck capacity utilization ranged between 26 and 50 percent. In

16.8 percent of the cases, trucks were used between 51 and 75 percent.
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of their capacity. In 31.2 percent of all cases, the capacity utili-
zation of the employed trucks ranged between 76 and 100 percent. In
3.9 percent of all cases, trucks were used in over capacity.

Out of 30 interviewed butchers, 29 of them had used rented
trucks, for assembling the required livestock. Only one of them has
had his own trucks.

Exactly one-half of the interviewed butchers preferred to
have their own trucks. The main reason cited for this was convenience,
i.e., to do the job when they liked. The remaining one-half of them
do not 1ike to have their own trucks, because they expect the operat-
ing and maintenance costs of trucks to be comparatively very high for
their generally small volume of business handled.

Out of the total number of interviewed butchers, 53.3 per-
cent of them answered that they go to buy livestock for slaughtering
four times a month, 30 percent of them make six to eight trips a
month, and the remaining 16.7 percent go more than 12 times a month.

The cost rates of livestock assembly varies with distance
and size and type of truck. Livestock assembly cost rates in E.
Macedonia are shown in Table IV-3 of Chapter IV. These rates refer
to a full capacity utilization of the corresponding trucks. The in-
terviews revealed that.the load does not play much role in the deter-
mination of the transportation rates. The major factor underlying the
livestock assembly cost rates is distance. Another is the size of the
truck. The larger the truck, the higher the rate for the same distance.

The type of road construction (asphalt, gravel, etc.), topography (hilly
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or mountainous areas), kind of animals transported, etc. also plav

some, but not an important, role in the determination of transporta-

tion rates by truckers.

Livestock Slaughtering

The FAO r'epor't]4 describes the existing situation of live-

stock slaughterhouses in Greece as follows:

A11 slaughterhouses are rather poorly equipped. Buildings are
generally old and frequently without outside walls so that dust
and vermin cannot be kept off. Usually stables and slaughter
rooms are not separated. Floors are of concrete and the waste
water drains into an open channel in the middle of the slaughter-
house from where it runs, untreated, into brooks and rivers.
Mechanical equipment is generally inadequate, e.g., there are no
overhead rail systems for the internal movement of carcasses and
no machines for dehairing pigs. Only in few cases are there
tanks for scalding pigs. There are also no working tables; the
dehairing of pigs and the cleansing of the intestines is done on
the floor. Scales are mostly obsolete and cold storage rooms
are generally lacking. In most slaughterhouses, there are not
even separate rooms for storing meat so carcasses remain in the
killing room until transported.

While seven yeafs have passed since this report was first
published, the situation in the slaughterhouses is still essentially
the same. Of course, some new slaughterhouses have been built between
1967 and today, but they are very few and outside of the study area.

In general, the improvement programs have been implemented very slowly.

Currently in the three provinces of E. Macedonia there are
21 slaughterhouses which are distributed as follows: Serres, 10;
Kavala, 5; and Drama, 6. However, these are only the main slaughter-
houses; in Greece they are called "slaughterhouses of wide meat con-
sumption", in the sense that they can provide carcass meat all over

the nation.  The smaller slaughterhouses, the "slaughterhouses of

141p44.
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local meat consumption,” as they are called, serve the meat require-
ments of the local communities. Besides a small building, they are
not equipped at all. These slaughterhouses are usually located in
towns or large villages. There are 18 such slaughterhouses in E.
Macedonia, the majority of them in the province of Kava'la.]5

The ownership of slaughterhouses belongs to the correspond-
ing communities where they are located and for which they are a good
source of income. None of them are private or cooperative. The ex-
penses for their construction and equipment are undertaken by both the
national government and the community authorities contributing about
equally.

The operation of the slaughterhouses is undertaken by and
large by the owning municipalities. Very rarely are they leased to
private companies or individuals. Out of the 21 slaughterhouses of
E. Macedonia, only two are currently leased to individuals. These
are the slaughterhouses of Neos Skopos and Nigrita, both in the
province of Serres.

The capacity of slaughterhouses cannot be defined precisely
and therefore it cannot be measured accurately under the existing
system of slaughtering. It depends almost entirely on the number of
slaughterers working in a specified slaughterhouse. It also depends
on their skills; the more skillful they are the larger number of

animals they can slaughter and skin. Thus, the size of a slaughterhouse

]SVeterinary offices of the Ministry of Agriculture in
Serres, Kavala and Drama.
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in Greece cannot be described objectively unless the number of
slaughterers working in it is incorporated.

Essentially, there is no management in the regular meaning
of the term in the slaughterhouses of E. Macedonia. There is usually
only one person working in the municipal building and he is transferred
to the slaughterhouse to take care of it when it operates. He may well
be called acting manager. His responsibilities include opening the
slaughterhouse on operating days, cleaning it after the operation,
and collecting the slaughtering fees. His educational level %s Tow,
usually not beyond elementary school.

Slaughterhouses do not operate every day. They are usually
open three days a week, i.e., Monday, Wednesday and Friday and then
for only a few hours a day, typically from 8:00 to 10:00 a.m. These
two factors (days and hours of operation) indicate that the currently
existing slaughterhouses in E. Macedonia are not fully utilized.

Whoever owns slaughtered animals pays slaughtering fees,
"rights of slaughtering" as they are called in Greece. These are
charges imposed by the municipalities to the users of their slaugh-
terhouses. Slaughtering fees in the province of Serres are: 30
drachmae per head of cattle, 25 drachmae per head of hogs, 10 drachmae
per head of sheep-goats and 5 drachmae per head of lambs or goat-kids.
The corresponding figures for Drama and Kavala are 70, 50, 7.5 and
5 drachmae per head lr'espective]y.]6 The usual total values of these

animals are currently averaged at the levels of about 12,000 drachmae

IGData provided by the acting managers of the main slaugh-
terhouses in each province of Serres, Kavala and Drama.
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for cattle, 3,000 drachmae for hogs, 800 drachmae for sheep-goats,
and 500 drachmae for lambs and goat kids.

Slaughtering (killing and skinning) of animals is done by
specialized workers, the slaughterers. Methods used are generally
crude. Cattle are killed by pistol using specially treated arrows.
The other animals, hogs, sheep and goats are killed by knife. Skin-
ning is usually done on the floor, unless the slaughterhouse is
equipped with an internal rail system on the ceiling. In such a case,
the killed animal is hung for skinning.

Slaughterers typically work independently of the slaughter-
house in the sense that they are not employees of the slaughterhouse.
They have their own union through which they are notified to go for
work. They are paid directly by the owners of the slaughtered animals
such as butchers, meat wholesalers or local dealers. Their payment

is scheduled according to the livestock species. For the area of E.

Macedonia, they ar'e:]7
1. Cattle 160 drachmae
2. Hogs 90 drachmae
3. Sheep and goats 25 drachmae
4. Lambs 20 drachmae

These prices reflect the cost of slaughterers' labor used
in both the killing and skinning the slaughtered animals at the
slaughterhouse. While, there is not complete uniformity in the payment

of slaughterers among all the areas, the differences are small.

]7Data provided by the presidents of slaughterers unions
in each province of Serres, Kavala and Drama.
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Much of the animal byproducts (such as blood, etc.) is
thrown away during the slaughtering process. The relatively small
volume of slaughtering makes it unprofitable to process these by-
products in each slaughterhouse. Inspection of the slaughtered ani-
mals by veterinary doctors takes place both before and after the
slaughtering.

The annual volume of slaughterings in the main slaughter-
houses of E. Macedonia are shown in Table II-2. As the table shows
only three out of the 21 slaughterhouses have processed more than two
thousand tons of meat annually. Another three slaughterhouses pro-
cessed between one and two thousand tons of meat. The remaining 16
slaughterhouses processed less than one thousand tons of meat. Of
these, three slaughterhouses processed less than 100 tons of meat in
1972.

There are typical seasonal fluctuations in livestock slaugh-
tering, varying for the different species, as Table II-3 indicates.
This table gives the monthly livestock slaughterings by species and
in total for the entire province of Serres, i.e., for its ten slaugh-
terhouses altogether. As the table shows, the peak of cattle
slaughterings takes place in the months of June and October. For
sheep, 1amb and goats it takes place in August and September, and for
hogs in November and December. This seasonality is generally related
to either demand for the corresponding kinds of meat or to the avail-
ability of fodder during the months in question. The first case
usually applies to lamb and pork subsectors while the second to the

cattle subsector.
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Table II-2. Slaughterhouses currently existing in E. Macedonia, Greece, with
the corresponding volume of slaughterings by livestock species,

1972.

Location of Number of Head of Carcass Meat Weight in Tons

Slaughterhouses Slaughtered Animals of Slaughtered Animals
Cattle Sheep- Hogs | Beef Lamb Pork Total
ats Mutton Carcass

Goat Meat Meat
1. Serres 7,636 30,062 5,718 | 1,380 351 457 2,188
2. Iraklia 4,783 46,808 5,135 |1,079 613 an 2,103
3. Mavrothalassa 409 1,925 236 85 21 12 118
4. Nea Zichni 633 3,628 410 96 43 25 164
5. Neos Skopos 7,287 6,811 3,359 | 1,592 82 235 1,909
6. Nigrita 3,938 13,836 1,901 857 138 95 1,090
7. Proti 1,163 7,539 786 166 90 37 293
8. Rodopolis 565 2,533 1,148 102 33 64 199
9. Sidirokastron 2,194 220,058 1,500 450 3,081 89 3,620
10. Strymonikon 322 4,986 578 53 70 41 164
I. Province of Serres|28,930 338,186 20,771 |5,860 4,522 1,466 11,848
11. Kavala 3,976 25,476 2,241 618 242 133 993
12. Chryssoupolis 3,085 16,986 3,581 1,238 186 215 1,639
13. Eleftheroupolis 1,226 4,950 1,057 m 46 85 302
14. Podochorion 194 5,870 148 18 49 7 74
15. Moustheni 147 2,136 155 13 21 8 42
II. Province of Kavala | 8,628 55,418 7,182 | 2,058 544 448 3,050
16. Drama 4,207 16,464 1,440 603 179 72 854
17. Prossotsani 1,189 10,589 1,173 177 118 82 377
18. Kato Nevrokopi 317 281 90 37 4 6 47
19. Nikiforos 495 4,784 19 61 43 6 110
20. Kalampaki 3,152 3.458 667 691 45 47 783
21. Doxaton 1,187 5,975 1,610 198 61 84 343
III. Province of Drama {10,547 41,551 5,099 |1,767 450 297 2,514
IV. Eastern Macedonia |48,105 317,027 33,052 (9,685 4,086 2,211 17,402

Sources: The Veterinary Offices of the Ministry of Agriculture in each of the
three provinces of Serres, Kavala, and Drama.
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Meat Transportation and Distribution

Meat transportation refers to shipments of carcass meat from
the slaughterhouses to representative points (e.g. warehouses of meat
wholesalers) of consuming centers. Meat distribution refers to ship-
ments of carcass meat within the city, that is, from a central point
(e.g., a warehouse of a meat wholesaler) to the individual meat re-
tailing shops. In this analysis meat distribution cost is ignored
and the term is interchangeably used with that of "meat transportation
cost."

Meat transportation takes place with trucks equipped with
refrigeration facilities when the distance is relatively long, or with
common trucks or tricycles when the distance is relatively short. The
most commonly used refrigerated trucks in the area of E. Macedonia are
of sizes 2, 2.5, 5, 6, 10 and 12 tons.

Meat transportation cost rates in E. Macedonia are shown in
Table IV-6 of Chapter IV. As that Table shows they vary in direct
proportion to distances travelled. The volume shipped or the size of
truck does not seem to play anylimportant role in fixing the transpor-
tation cost rates.

Truckers are generally small in number and size in both E.
Macedonia and the country as a whole. The main reason for this is
the relatively small annual volume of their business. In the city of

18

Serres there are 18 truckers; in Kavala, 12; and in Drama 11. Out

of ten interviewed truckers, two of them had 5 trucks each, three had

]gData provided by the provincial offices of the Ministry
of Commerce in Serres, Kavala and Drama.
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four trucks, two had three trucks, and three had two trucks. These
truckers were selected for interview because all of them were involved
in either live animals or meat transportation or in both. Almost all
truckers in a city or a province constitute a Union. Through this
they establish uniform transportation rates for the entire area in

which their activity is extended.

Meat Wholesaling

Meat wholesaling seems to be the most underdeveloped area
of the meat marketing system in E. Macedonia and the country as a
whole. Both individuals and governmental authorities, by a vast
majority, consider it as an unproductive marketing function. They
consider wholesalers along with local dealers or commission men as
"parasites" on farmers.

This unfavorable belief, the so-called "antimiddleman bias,"
created against meat wholesalers', and middlemen in general, led the
governments to ignore them any time new public programs were formu-
lated for the development of the livestock and meat industry in the
country.

Meat wholesalers operate under fixed marketing margins of
six percent. This means to get the meat wholesaling price, on the
farm price of meat (which is also determined by the government) should
be added an amount equivalent to six percent of farm price. This meat
wholesaling margin policy does not uniformly apply all over the
country. In many provinces in which wholesaling was considered by the
government as abandoned by meat retailing, wholesaling wa; not author-

jzed at all.
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The outcome of this governmental policy was that meat whole-
salers from, say, Athens or Thessaloniki going to such provinces and
buying its meat supplies were unwilling to sell meat (obviously at no
profit, since no wholesaling margin was authorized there) to the re-
tailers of that province. The consequence of this was that even in
the most favorable lamb producing areas, customers could not find
lamb to consume. After strong protests by both local meat retailers
and consumers, the government made an effort to alleviate this situa-
tion somewhat. A new rule was established so every wholesaler buying
meat supplies from a province was obliged to sell to that local market
at least 25 percent of the total volume of his meat purchases. The
chain reaction of meat wholesalers to that new governmental rule was
twofold: (1) either they were unwilling to go to such provinces to
get meat supplies with the consequence that many animals in those
areas could not be sold locally, or (2) if some of them still were
continuing to go to those areas to get meat supplies, both the live-
stock slaughtering and carcass meat transportation was undertaken
secretly at night. The result of their behavior was that: (a) neither
a good picture of livestock slaughterings during that period can be
given, since these slaughterings were not recorded, (b) nor were the
slaughtered animals examined sanitarily.

Meat wholesalers do not handle large volumes of meat, simply
because the market area which they serve is relatively small. Thus,
in Serres there are four wholesalers, three in Kavala and none in

19

Drama. Each runs his business almost alone. They get their meat

]QData provided by the provincial offices of the Ministry
of Commerce in Serres, Kavala and Drama.
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supplies through local dealers. They buy in cash from farmers and
sell in short term (weekly) credit to meat retailers. The relatively
large wholesalers are generally specialized, i.e., they are engaged
in either beef wholesaling, lamb wholesaling, or frozen meat whole-
saling, etc. This obviously makes the meat marketing system more in-
efficient since it forces meat retailers to deal with more than one
wholesaler, and thus spend more time in getting their meat supplies.
Marketing functions offered by meat wholesalers to either
butchers or farmers seem to be very poor, if they ever exist. Besides
meat storage and short-term credit to butchers, it seems that meat
wholesalers do not provide at all or sufficiently the following market-
ing functions:

1. No grading function is offered to either livestock producers
when they or their representatives buy animals from them, or
to meat retailers when they sell meat to them, usually in
whole, half or quarter carcasses. The absence of meat grad-
ing makes it necessary for butchers to visit them for personal
inspection of meat purchased.

2. No transportation is provided by wholesalers to meat retailers,
leaving them responsible for the meat shipments to their
shops.

3. No outlook information is provided to either farmers or
butchers concerning both meat supplies and prices in the near
future. Information cutbacks (if not misinformation) many
times are considered critical for a profitable operation, not
only in meat wholesaling, but in many other businesses in

Greece.
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Meat Retailing

Meat retailing in Greece is almost entirely undertaken by
specialized sellers, the butchers. Public meat markets do operate in
the cities, but their volume of sales seems to be small compared to
that of butcher shops.

Butcher shops are many in number and small in size. In the
city of Serres with a population of 41 thousand people there are 57
butcher shops. In Kavala with a population of 47 thousand people
there are 65 butcher shops and in Drama with a population of 31
thousand people there are 28 butcher shops.20

Informal interviews with butchers in Serres and Drama indi-
cated that the weekly volume of meat sales of a representative butcher
shop averages about 100 kilograms of beef, 150 kilograms of lamb,
sheep and goat meat, 30 kilograms of pork, and 80 kilograms of chicken.

Entry into meat retailing industry is easy. Whoever wants
to operate a butcher shop submits an application to the local police
station and gets a license for it. From a competitive point of view,
it does not seem to present any barriers, since neither big butcher
exist nor heavy capital investments are required. Meat advertisement
by the meat retail stores is absent.

Buying habits of Greek consumers seem to be much different
than those of Americans. They buy more often (1 to 3 times a week),
and much less (1 to 2 kilograms) each time. This buying behavior of

Greek consumers is probably the outcome of many factors, such as the

greater amount of time available to Greek housewives (since a small

20Data provided by the provincial offices of the Ministry
of Commerce in Serres, Kavala and Drama.
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portion of them work), their desires to buy fresh meat, the proximity
of butcher shops so that it is not a problem for them to go often for
shopping, etc.

Meat retailing is almost entirely a personal operation.

The highest volume of its sales is based upon the personal relations
of the butcher and his customers. Approximately 80 percent of his
clientele is a permanent one. The trust which the butcher creates to
his customers via his good service is the most important element for
keeping such a high percentage of permanent clientele.

Almost all meat retailers run their business in small stores.
An average size of 15 square meters (i.e., 3 x 5 meters) is very com-
mon. Despite the small size of the butcher shop, rent is relatively
high. Depending upon its proximity to the center of the city, the
rent ranges from 25 to 100 dollars a month. Total monthly variable
cost (including rent) averages about 120 to 250 dollars a month.

The butcher shops are generally poorly equipped. However,
refrigerators and freezers along with a scale and meat grinder exist
in all the shops. Usually the scale is not automatic in the small
towns or villages, while the electronic scales--widely used in the
U.S.A.--are not being used yet in Greece. Special butcher knives are
used to cut the meat in a primitive way into smaller parts. An axe
or saw are also in existence for cutting the bones, which almost al-
ways accompany the meat selling. Boneless meat is seldom, if ever,
sold by meat retailers. A large and round piece of wood upon which

the meat is cut is another tool of the Greek butcher.
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No display of meat cuts on a ready selling basis takes place
in meat retailing in Greece as it does in other European countries
and in the U.S.A. That is, there are no meat cuts packed, priced and
displayed in an open refrigerator so that the customer can look them
over and select the cut of his choice. Probably reasons for not hav-
ing such a system in Greece may be the limited space in the butcher
shops, the cost of an open refrigerator, the small volume of sales,
etc.

Butcher shops in more than 90 percent of the cases are
operated by the butchers themselves. No other personnel helps with
the operation simply because nobody else is needed. The butcher
himself can very well manage all the transactions taking place during
the day. Unusual peaks beyond his capacity are rare simply because
the number of customers corresponding to each butcher is substantially
limited. For most of the eight working hours a day the butcher is
sitting in the store without any transactions. It is obvious that
tremendous excess capacity in meat retailing in Greece takes place.

The retail price of meat (as well as price at the wholesale
and farm level) is set by the government and more specifically by the
Ministry of Commerce through fixing the retail meat marketing margins.
What actually happens is that the government sets the meat farm prices
and then on the basis of fixed marketing margins determines the retail
meat prices. That is, both wholesale and retail meat marketing margins
(expressed in money terms) are added on the farm prices to obtain the

retail meat prices.
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The government sets retail prices for two kinds of meat cuts,
legs and ribs. However, the price differential between the two cuts
is not large. What is important in the Greek meat pricing system is
not the grade as it is the age of the dressed animal, e.g. veal versus
beef, etc.

No meat grading system based on meat cuts (such as T-bone,
sirloin, etc.) exists now in Greece, as it does in the U.S.A. and
other European countries. This means that no price differentiation
takes place in the meat market according to the quality of carcasses.
This, in turn, essentially means "personal discrimination" because
different customers pay almost the same prices for different grades
of meat. This actually takes place currently in meat retailing in
Greece. Butchers faced with such a situation (absence of meat grading
and presence of governmental fixed retail prices) usually sell the
good quality meat to their best customers (relatives, wealthy people
who buy more often and in larger quantities). This, in essence, is
at the expense of lower income customers, who even though pay the
same price, actually acquire a much lower quality of meat. In other
words, poor customers essentially subsidize the rich customers in the
meat consumption in Greece.

Retailers obtain their meat supplies either through whole-
salers (as it commonly happens in the cities) or directly through
farmers as happens in villages, towns and small cities.

Retailers in getting their meat supplies from wholesalers
spend considerable time in personal meat inspections in order to buy

good quality meat and thus better satisfy their customers. Butchers
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also spend time to find a transportation mode to ship the purchased
meat to their stores. Given the fact that meat wholesalers are usually
specialized in beef wholesalers, frozen meat wholesalers, etc., meat
retailers in transacting with all of them separately spend considerable
time. A1l these activities of meat retailers, which by and large

could be eliminated in a well organized meat marketing system, seem
working at the expense of successfully managing the meat retailing

business.

Livestock and Meat Price and Trade Policies

The major objective of governmental policies regarding the
livestock and meat subsector of the Greek economy is to stimulate
livestock production in order to achieve the following three principal
targets.Z]

a. to minimize meat imports in order to reduce the outflow of
foreign exchange, badly needed for the industrialization
process of the country.

b. to provide sufficient incomes to livestock producers, and

c. to supply sufficient amounts of relatively low cost meat to
all the consumers throughout the country.

The main policy instruments, which the government employed

from time to time to accomplish its targets were:22

21OECD. "Agricultural Policy in Greece," Paris, France,
1973, pp. 36-40.

221p 4.
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a. price policies for livestock and meat.
b. trade (especially import) policies for livestock and meat.

Until 1964, the government relied on a tariff barrier of
15 to 28 percent on imported livestock and meat, to protect domestic
production. Yet the rate was not sufficiently high to balance the
difference in price levels between domestic and world markets. As a
result prices for imported meat were considerably lower than domestic
meat prices. Consumer demand for lower priced imported meat under-
standably rose and thus demand for, and therefore, prices of domestic
meat did not increase sufficiently to cover increased production
costs.23

Since foreign trade protection policy had not satisfactorily
worked, the government at the beginning of 1964 introduced the system
of minimum farm prices, varying for the different kinds of meat.

As soon as producer prices threaten to fall below the mini-
mum price, issuance of import licenses is reduced or stopped in order
to reduce total meat supplies and thus keep prices above the minimum
levels.

During the period of 1970-73, supply of meat was small and
demand high, pushing the meat prices up. The government trying to
control the rising cost of living, introduced maximum prices for meat
at all levels, farm, wholesale and retail, which from time to time

were raised to not discourage the domestic livestock production.

23E. Bockenhoff and N. E. Wernberg, "Marketing of Livestock
and Meat in Greece," FAO, No. TF-7, Rome, Italy, 1967, p. 39.
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During this year 1974, the government also introduced mini-
mum intervention prices for pork, in order to prevent prices from
falling below a minimum level. This policy was mainly aimed at not
allowing the discouragement of hog producers from the currently exist-
ing demand crisis for pork. Such a possible discouragement may lead
hog producers to reduce or to give up production with the probable
consequences of another nationwide meat supply crisis.

In addition to the product price policies, a program of
direct or indirect subsidies is also in existence. Subsidies in the
form of premium for cattle with a liveweight of more than 250 kilo-
grams were the first introduced in 1963. In 1966, this minimum live-
weight was increased to 300 kilograms. In 1970, this program was
abolished.

Since 1971, a generous investment program on livestock pro-
duction was introduced in order to encourage the entry of larger
producers into the livestock industry to develop it relatively faster.
Heavy subsidies on inputs (buildings, equipment, etc.), large amounts
of loans with a very low interest rate and increased meat prices were

employed.

Summary

The basic characteristics of the present livestock slaugh-
tering system and other marketing functions of the livestock--meat
industry in E. Macedonia were presented in this chapter. The purpose

was to give an idea of how the entire livestock production and meat
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marketing system performs. This may help in better understanding the
research problem and in facilitating the decision making process.

Livestock production in E. Macedonia is undertaken by many
small farmers. The density of production in each region is primarily
affected by the acreage of both arable and pasture land and secondly
by other factors, such as rainfall, farming traditions, etc. The
production density affects the performance of livestock assembly,
processing, and the meat distribution system. Their costs affect, in
turn, the optimal number, size and location of slaughter plants.

Livestock assembly is basically performed by butchers and
local dealers. The former are found more often in villages and small
towns while the latter in cities and large towns. Butchers assemble
live animals always for themselves while local dealers by and large
for meat wholesalers. Livestock assembly cost rates vary primarily
with the distance that the animals are shipped and secondly with the
size or the type of trucks used as transporters.

Livestock slaughtering in E. Macedonia takes place in the
existing 21 "slaughterhouses of wide meat consumption." Of them, 10
are located in the province of Serres, 5 in Kavala and 6 in Drama.
The annual volume of slaughterings per plant is generally small.
Sixteen out of 21 slaughterhouses slaughter live animals accounting
for less than 1,000 tons of carcass meat equivalents. They usually
operate three days a week, and only a few hours each day. All plants
are owned and operated by the municipalities in which they are
located. The owners of slaughtered animals pay both slaughtering

fees to local administration for the right of using the facility and
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wages to slaughterers for slaughtering (killing and skinning) the
animals. The buildings, machinery and equipment of most existing
slaughterhouses are out of date. The slaughtering system is a crude
one. Cattle are killed by pistols using specially treated arrows
while sheep, goats and hogs are killed by knife. The skinning is
usually done on the floor. No processing of animal by-products takes
place, because their small volume in each slaughterhouse makes it
unprofitable.

The transportation of carcass meat from slaughterhouses to
consumption centers is accomplished with either common or refrigerated
trucks. The former are used within short distances of less than 30
kilometers while the latter are used for longer distances. Meat
transportation cost rates per ton are basically related to distance.

Meat wholesaling is essentially underdeveloped. Only seven
meat wholesalers exist currently in E. Macedonia, of whom four are in
Serres, three in Kavala and none in Drama. Their primary function is
to sell meat to butchers, semi-wholesalers and big consumption insti-
tutions (hospitals, restaurants, etc.). No grading service is offered
to either livestock producers or meat retailers. Also, neither trans-
portation nor outlook information is provided to either participant
of the livestock-meat industry.

Meat retailing is undertaken by specialized retailers--the
butchers. It is also performed by meat semi-wholesalers. Butchers
are relatively numerous and their annual volume of sales is small.

They generally operate on a personal basis, in the sense that they
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have a large number of permanent customers. The meat they sell is
neither graded nor pre-packaged, and they apply almost uniform prices
to all meat cuts.

Meat prices are fixed at the farm level and regulated at
the wholesale and retail level through regulating the marketing mar-
gins. Governmental trade policies are exercised by controlling the
volume of meat imports. The purpose of both price and trade policies
is basically twofold: a) to provide sufficient income to livestock
producers and b) to assure consumers of a regular flow of meat at a

reasonable price.



CHAPTER III

THEORETICAL CONSIDERATIONS AND
METHODOLOGICAL PROCEDURES

Introduction

The economic theory (model) underlying the problem under
investigation along with the mathematical and computer models util-
ized in the analysis are presented in this chapter. Also, the ana-
lytical procedure which was followed is described in brief. Further-
more, the simplifying assumptions which were made and the variations
of the basic solution model which were considered during the analysis

are presented.

The Economic Model

The cost minimization model underlies any plant location
analysis. The reason for this is that such analyses aim toward the
determination of an optimum location for a processing plant in a cer-
tain area, so that the totality of‘specified costs incurred can be
minimized. Such costs are principally considered the following:

(a) the cost of assembling the raw material from its sources to the
sites where the plants are located; (b) the cost of processing the
material in the plants in question; and (c) the cost of distributing

the finished product from the plant locations to its final destinations.

50
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The nature of the current problem is the determination of
the optimum number, size and location of slaughtering plants in the
area of E. Macedonia. In analyzing this problem, the focus was put
almost entirely on minimizing the aggregate costs of assembling the
live animals from the production regions to the slaughtering plants,
processing them in the plants and distributing the carcass meat from
the slaughtering plants to the consumption centers.

Figure III-1, whose horizontal axis represents the number
of plants and vertical axis the total costs, shows graphically how
the optimum number of plants in the minimum cost (optimum) solution
is achieved. In this graph, one curve gives the total transportation
cost (TTC), i.e., the combined costs of livestock assembly and meat
distribution; another curve gives the total processing costs (TPC).
The transportation cost curve is downward sloping to the right, indi-
cating that as the number of slaughtering plants increases, the total
transportation costs decrease. This is so because, on the one hand,
live animals are shipped relatively short distances in order to be
slaughtered, and, on the other hand, carcass meat is also transported
relatively short distances from slaughtering plants to consumption
centers. To the contrary, the total processing cost curve is upward
sloping to the right. This means that as the number of slaughtering
plants decreases, total processing costs decline too, for the simple
reason that economies of size are expected to be realized in process-
ing. From the combination of the transportation and processing cost
curves, the total cost (TC) curve is obtained. The importance of

this curve is that its lowest point gives the optimum solution, i.e.,
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the optimum number of slaughtering plants with which the minimum ag-

gregate cost is achieved.

The Mathematical Model

The mathematical model used in this analysis was developed

24

by King and Logan. It has the following form:

inimize: =v.%.A..L.. + £.C.E. + Z. .M.
Minimize: Z Z1ZJA1JL1J ZJCJEJ EJszJkMJk

Subject to:

(a) production balance: ZiLij 5_51

(b) consumption balance: Zijk > Dk

(c) processing balance: ZiLij = Ej = Zijk

(d) Ly5s Egs My > 0

J* Tk
Where:

i = supply regions; i = 1,...20

Jj = potential slaughtering plants; j = 1,...10

k = consumption centers; k = 1,...21

Ly = live animals (expressed in meat equivalents in tons),
J shipped from the supply region i to the slaughtering
plant j.

E. = live animals (expressed in meat equivalents in tons),
processed in the slaughtering plant j.

M.k = carcass meat in tons, shipped from the slaughtering
J plant j to the consumption center k.

24King, Gordon A., and S. H. Logan, "Optimum Location, Num-
ber and Size of Processing Plants with Raw Product and Final Product
Shipments," Journal of Farm Economics, Vol. 46, No. 1 (February, 1964),
94-108.
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Ai' = livestock assembly cost in drachmae per ton of meat
J equivalents, from the supply region i to the slaugh-
terhouse j.

C. = processing cost in drachmae per ton of meat equiva-

J Jents of the livestock processed at the slaughter
plant j.
Tjk = meat transportation cost in drachmae per ton of car-

cass meat from the slaughter plant j to the consump-
tion center k.

S. = total supply of livestock slaughterings (expressed
in terms of meat equivalents) in tons from the
supply region i.

Dk = total meat demand in tons in the consumption center
k.

The Computer Model

The computer model used in this analysis is the "tranship-
ment model." This is a special kind of transportation linear program-
ming model. It is called so because this model studies simultaneously
the shipment of a product from its origins to marketing facilities
(e.g., processing plants, warehouses, etc.) and the transhipment of
the product from these facilities to final destinations. For this
reason, the matrix of the transhipment model is accordingly con-
structed in order to take into consideration all activities involved.

In this study of optimum number, size, and location of pro-
cessing (slaughtering) plants, the matrix has been divided into three
distinct parts, with regard to activities (columns). These are the

following:

1. The part referring to the Tivestock assembly from the produc-

tion points to the slaughterhouses. The number of activities
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(columns) of this part is equal to the number of supply
points times the number of processing plants.

2. The part referring to the livestock slaughtering at all the
potential slaughterhouses. The number of activities in this
part is exactly equal to the number of all potential slaugh-
tering plants.

3. The part referring to the distribution of carcass meat from
the slaughterhouses to the consumption points. The number
of activities of this part is equal to the number of slaugh-

terhouses times the number of consumption points.

The matrix size for this problem is 81 rows by 420 columns.
Of these 420 columns, the first 200 columns represent the potential
shipment of live animals from each of the 20 supply points to each of
the 10 potential slaughtering plants.

The next columns, i.e., from column 201 to column 210, rep-
resent the number of all potential slaughtering plants. These activ-
ities reflect the total number of live animals slaughtered and pro-
cessed in each of these 10 potential plants.

The last 210 columns, i.e., from column 211 to column 420,
represent the shipment of carcass meat from each of the 10 potential
plants to each of the 21 existing consumption points.

As far as the rows are concerned, the first 20 rows repre-
sent the supply of live animals from each of the 20 supply points.
The next 10 rows, 21-30, represent "livestock equilibrium" in the
processing plants, i.e., what is received from the production points

is equal to what is processed in the plants. The next 10 rows, 31-40,
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represent the "meat equilibrium," i.e., what is shipped to consump-
tion points is equal to what is processed in the plants. The follow-
ing 21 rows, 41-61, represent the meat in-shipments to the existing
21 consumption points. The remained 20 rows, 62-81, represent the
plant capacities of the potential 10 plants given in a range of maxi-
mum and minimum volume which can be processed in each of these plants.

Table III-1 gives an idea as to how the matrix used in this
analysis looks. This matrix was basically constructed by Professor
Stephen Harsh of Michigan State University and modified by the author
to present more neatly the inflow and outflow of the product.

‘ As it is seen in this matrix format (based upon hypothetical
data), there are 3(supp1y regions, A, B and C, 2 processing plants,

F and H, and 3 con&ymption regions, X, Y and Z. These made up a ma-
trix size of 14 rows (3 + 4 + 3 + 4) by 14 columns (3 X 2 +2 + 3 X 3).

A brief explanation of this matrix format might be worth-
while, since it could give some insights as to how this computer model
works. The explanation will follow the matrix structure by rows.

Row 1 shows that the supply region A can ship its total
amount of less than or equal to 500 units (as shown in the column of
constraints) to both potential plants F and H, as figures of 1 indi-
cate in columns 1 and 2. However, as to what quantity will be
shipped from the supply region A to the potential processing plants F
and H will depend first on the livestock assembly cost from A to F and
H (which in turn, will primarily depend on the corresponding distance)
and secondly on the unitary processing cost in each of these two

plants. The quantities of raw material shipped out from region A to
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plants F and H simultaneously appear in rows 4 and 5 under the same
columns 1 and 2. Similar explanation can be given for the supply re-
gions B and C. The intersection of rows 4 and 5 with the columns 7
and 8, respectively, give the total amount of raw material processed
in each of these plants. These amounts should be equal to the sum of
the corresponding quantities shipped to these plants from each of the
existing supply regions and thus a zero balance livestock equilibrium
appears in the column of constraints with regard to the processing
plants.

Columns 9, 10 and 11 under the row 6 show the amounts of
finished product (carcass meat) which can be shipped from the slaugh-
tering plant F to each of all existing consumption points X, Y and Z.
As to what quantity of meat will be shipped from F to X, Y and Z will
depend on the meat transportation cost between them and that in turn
will primarily depend on the corresponding distance.

Rows 8, 9 and 10 under the same columns 9, 10 and 11 show
the carcass meat outshipment from plant F to consumption points S, Y
and Z as simultaneously being in-shipments to these consumption
points. Similar explanation can be given for columns 12, 13 and 14
for rows 7 (as out-shipments) and 8, 9 and 10 (as in-shipments). The
quantities of carcass meat which should be shipped to each of these
consumption regions should be greater than or equal to the quantities
appearing in the column of constraints for the corresponding rows 8,
9 and 10.

The intersection of columns 7 and 8 with the rows 6 and 7,

respectively, give the total amount of carcass meat shipped out from
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each of the plants F and H. These amounts should be equal to the sum
of the corresponding quantities shipped to each of the consumption
regions and thus a zero balance meat equilibrium appears in the col-
umn of constraints with regard to the processing plants.

Rows 11 and 12 give the plant capacity of plant F and rows
13 and 14 give the plant capacity of plant H in a range of greater
than or equal to and less than or equal to a given plant capacity as
shown in the column of constraints. Columns 7 and 8 give the amounts
of raw materials processed in each plant, respectively.

The last row, which is not numbered, gives the unitary
costs of assembly, processing, and distribution. The assembly and
distribution cost is given as the cost of transporting one unit of
the product for the distance involved. For example, the assembly
cost 10 appearing in column 1 means that to assemble one unit of live
animals (here 1 ton of carcass meat equivalents) from the supply re-
gion A to the processing plant F will cost 10 monetary units. The
processing costs under the columns 7 and 8 are given as the costs of
processing one unit of live animals (here 1 ton of carcass meat equiv-
alent).

The unitary cost figures bear a negative sign in front of
them. This is so, because this cost minimization problem is solved
in the computer as maximization problem. It is obvious that to maxi-
mize the negative cost function is the same thing as to minimize the
positive cost function.

The most significant information given by the computer out-

put is the following:
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1. The quantities shipped from supply points to processing
plants;

2. The quantities processed in each plant;

3. The quantities shipped from processing plants to consumption
centers;

4. The aggregate cost of assembly, processing and distribution
of the optimal solution;

5. The marginal cost of livestock slaughtering in each plant.
That is, how much the total cost of slaughtering in a certain
plant will change when the volume of livestock slaughtering

in that plant will increase by one unit.

With regard to computer analysis, it has been done in the
computer center of Michigan State University. Because of the rel-
atively large size of the matrix (81 rows by 420 columns), the
APEX—I25 copyright computer program has been utilized in this analy-

sis.

The Analytical Procedure

To generate the appropriate form of data which were re-
quired in the determination of optimum number, size and location of
livestock slaughtering plants in E. Macedonia, Greece, the following

stepwise procedure was employed.

25Contro] Data Corporation, "APEX-I Reference Manual," Con-
trol Data Corporation, Minneapolis, Minnesota, 1974.
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a. Location and Volume of Livestock Slaughterings. The first

step is the designation of livestock supply areas and the es-
timation of livestock slaughterings in each area. The latter
is described in Chapter IV.

The designation of supply areas in E. Macedonia has been
done for each province separately. The basis for the demarka-
tion was the existence of natural barriers, such as rivers,
mountains, concentration of villages, etc. The province of
Serres was divided into 8 areas, that of Kavala into 5 areas,
and the province of Drama into 6 areas. Thus, the entire
area of E. Macedonia was subdivided into 19 smaller regions,
as they are shown in the following map (Figure III-2).

The supply of slaughterings in each of these regions was
represented by one point, since the transhipment model which
is used in this analysis is a point-trading model. Generally,
each region has been represented by its central locality.
However, for regions in which cities or large towns were in-
cluded, they were selected as representative points, whether
or not they were centers of the regions. The rationale for
this is that these cities or towns are usually centers of
sizable livestock production in addition to being major cen-
ters of meat consumption.

Besides these 19 supply regions of livestock slaughter-
ings in E. Macedonia, another supply point was added to rep-
resent the livestock and meat imports into the area. The

village of Promachon, which 1ies in the borders of Greece and
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Bulgaria was selected. This point was selected because all
the imports of both 1ive animals and meat into Greece from
Yugoslavia, Rumania and Bulgaria pass through this village.

b. Location and Volume of Meat Consumption. The second step of

this analysis is the designation of the meat consumption re-
gions and the estimation of the meat consumption volume in
each of these regions. The latter is described in Chapter
IV. This designation is exactly the same as that of the
livestock slaughtering supply regions, as far as the mainland
of E. Macedonia is concerned. In the whole area of E. Mace-
donia, 19 meat consumption regions were selected, each of
which coincides with the 19 livestock supply regions. The
representative production points of these regions were also
used as the representative consumption points of the same re-
gions.

Beside these 19 meat consumption centers of E. Macedonia,
two additional consumption centers were used to represent the
regions to which the surplus meat shall be exported. The two
largest cities of Greece, Athens and Thessaloniki, were se-
lected as such consumption centers. These cities were se-
lected to be the meat exporting points of E. Macedonia, simply

26

because according to 1972 data,” more than 95 percent of the

total meat exports from E. Macedonia go to those two cities.

26Provincia] Veterinary Offices of the Ministry of Agricul-
ture in Serres, Kavala and Drama.
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c. Designation of the Potential Slaughtering Plant Sites. The

third procedural step of this analysis is the designation of
the potential plant sites. The significance of this step is
to estimate the distances between them and all the production
and consumption regions. Then, on the basis of these dis-
tances, both livestock assembly cost and meat distribution
cost per unit of product can be estimated.

The major factor taken into consideration in selecting
the potential plant sites was the concentration of livestock
production. In regions in which a high density of livestock
production exists, the representative points of these regions
were selected as candidate plant sites. Another factor which
was also important in the selection of the potential plant
sites is the proximity of these plants to the existing big
consumptiorf® centers. Other factors, such as adequate labor
supply, abundance of water supply, availability of electric-
ity, access to highways, are also important elements in any
plant location analysis. However, in this case these factors
were not critical ones because all the regions of the study
area seem to meet almost equally well these requirements.

On the basis of the above considerations, the following
10 locations were selected as potential plant sites:
Sidirokastron, Iraklia, Serres, Nigrita, Nea Zichni, Elefthe-
roupolis, Kavala, Chrysoupolis, Doxaton, and Drama. These
plant sites are shown in the map (Figure III-2) with a symbol

of a circle around a dot. Of these plants, the first five
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belong to the province of Serres, the next three in the prov-
ince of Kavala and the last two in the province of Drama.

After these plant sites have been selected, the next
task is to estimate the road distances between them and all
the production and consumption points. The distance estima-
tion has been done on the basis of road distance data pro-
vided by the Technical Offices of each province. On the ba-
sis of these distance data, the distance matrix has been con-
structed (Appendix Table A-3).

Livestock Assembly Cost. The fourth step in this analysis is

the estimation of the livestock assembly cost, that is, the
cost of shipping live animals from the production points to
slaughterhouses. This cost along with the meat distribution
cost has been estimated on the basis of data received through
questionnaires from trucking companies. Out of 41 truckers
in E. Macedonia, 12 have been selected for interview. The
criterion of their selection was their heavy involvement in
either livestock assembly and/or meat transportation. Their
names and the nature of their business was provided by the
offices of their unions in the corresponding provinces. The
number distribution originally was five for Serres, four for
Kavala and three for Drama. Of them, two were not met be-
cause they were out of town the day of interview. So, fin-
ally ten truckers were interviewed, of whom four are located
in Serres and three in both Kavala and Drama. The estimation

of livestock assembly cost is presented in the next Chapter 1IV.
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e. Livestock Slaughtering Cost. The fifth procedural step in

this analysis is the estimation of processing costs, that is,
the in-plant unitary cost of livestock slaughtering. This
has been done for different sizes of plants and for different
levels of capacity utilization, as it is described in Chapter
IV,

f. Meat Distribution Cost. The sixth step in this analysis is

the estimation of meat distribution cost, that is, the cost
of shipping the carcass meat of slaughtered animals from the
slaughterhouses to major representative points (e.g., ware-
houses of meat wholesalers) of the consumption centers. As
to how these cost data have been obtained, it has already
been described above, in section (d). The estimation of meat
distribution cost is presented in the following Chapter IV.

g. Number, Size, and Location of Slaughtering Plants. The final

procedural step in this analysis is the determination of the
optimum number, size, and location of slaughter plants. To
find this the following procedure was employed:

1. The total number of livestock to be slaughtered (expressed
in meat equivalents) in E. Macedonia was divided by the
total number (ten) of the potential slaughter plants.
Thus, the volume of slaughterings which corresponds to
each plant was determined.

2. Plant capacities were determined within a range of zero
and 15,500 tons of meat equivalent. The latter figure
represents the volume which the largest plant can process
annually when it operates at 100 percent of its capacity.

3. Then, the unit cost of processing which corresponds to
this volume of slaughterings was calculated. This was the
same for all the potential plants in the first run, since
it was assumed that in the first run each plant processes
one-tenth of the total volume of slaughterings.
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4. On the basis of these data, the first run was undertaken
in the computer. The output of this run gave the differ-
ent flows (volumes) of livestock slaughterings which are
going to be processed in each plant. These volumes depend
on the aggregate cost of Tivestock assembly and meat dis-
tribution.

5. The appropriate unit processing costs were calculated for
the corresponding new volumes of slaughterings for each
plant.

6. The program with the new processing cost data was run
again in the computer and the second output was obtained.
This iterative procedure was continued until the total
cost (assembly, processing and distribution) did not de-
cline any more.

7. If no further reduction of total costs was achieved in
more than two plants, then the plant with the smallest
volume was eliminated and the program was run again with
the remained number of plants. This was done for differ-
ent combinations of plant locations of the above number of

plants in order to find the optimum (minimum cost) solu-
tion.

This trial and error optimization process does not absolutely
guarantee global optimum solution, because of economies of
scale problem associated with linear programming.

The optimum number of slaughtering plants is given by
that number of plants when the minimum cost solution was
achieved.

The optimum size of slaughtering plants is determined
by the corresponding volume of livestock slaughterings pro-
cessed in each plant of the optimal solution.

Finally, the optimum location of slaughtering plants is
given by the corresponding location of the plants under which

the optimal solution was obtained.
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Alternative Solution Models

Six alternative solution models--differing among themselves
by some variable or variables--were examined in this analysis in order
to evaluate the potential impact which they might have upon the opti-
mum number, size and location of the slaughtering plants.

These models are the following:

1. Basic Model. In this model were considered: (a) 1972 sup-
plies of livestock (cattle, sheep-goats, and hogs) slaughter-
ings; (b) 50 percent capacity utilization of trucks engaged
in livestock assembly; (c) 100 percent capacity utilization
of trucks engaged in meat distribution; (d) 100 percent ca-
pacity utilization of slaughtering plants; (e) use of modern
technology in livestock slaughtering; and (f) 20 supply re-
gions, 21 consumption centers and 10 potential slaughter
plants.

2. Model II. This model differs from the basic one by only the
livestock assembly cost. That is, fn this model it is as-
sumed that trucks engaged in livestock assembly are utilized
at full capacity instead of 50 percent of their capacity as
it was assumed in the basic model.

3. Model III. This model differs from the basic one by the num-
ber of production and consumption regions and slaughtering
plants. Specifically, in this model the study area of E.
Macedonia was divided into only 14 production regions and 15
consumption centers. In addition, only 8 potential plants

were considered.
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4. Model IV. This model differs from the basic one only by the
volumes of the regional livestock supplies. Projected live-
stock slaughterings instead of those actually taken place in
1972 are considered in this model. These projections basic-
ally were made for the year 1977. However, because of their
very optimistic view, they are considered as applying to the
year 1980.

5. Model V. This model differs from the basic one only by the
degree of plant capacity utilization. That is, in this model
plants are assumed to operate at 90 percent of capacity in-
stead of 100 percent (full capacity) as assumed in the basic
and all the other models. It also refers to 1980 supplies.

6. Model VI. This model differs from the basic one only by the
technology used in livestock slaughtering. In particular, in
this model is assumed the continuation of the current slaugh-
tering system under which a standard unit processing cost ap-
plies to all plants, regardless of their size and degree of
capacity utilization. In other words, in this model, no

economies of size are assumed in livestock slaughtering.

Feasibility Assumptions

In a dynamic economic system in which the free enterprise
doctrine applies as that of Greece, the exogenous variables which
might affect a certain endogenous variable are usually numerous.
Therefore, it is practically impossible--from both operational and

financial standpoints--to include all the potential causal variables
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in a mathematical model. Thus, certain assumptions must be made upon
some of the exogenous variables, so that the analysis becomes feasible.
For this reason, the assumptions made in this study are called feasi-

bility assumptions. Some of these assumptions are the following:

1. Slaughtering cost function is assumed to be the same in all
plants. This implies that all slaughter plants apply the
same level of technological improvement and the prices of in-
puts they use are also the same. This, in effect, means that
neither technologies nor inputs affect the optimum solution
pattern. Only different plant sizes and capacity utiliza-
tions with their different unit processing costs affect the
optimal solution.

2. Transportation (both livestock assembly and meat distribution)
cost functions are also assumed to be the same in all regions,
since the same trucks and under the same conditions (truck
capacity utilization, etc.) are assumed to be used in all re-
gions for the relative distances and for the corresponding
operations. Only distance is assumed to affect the unit
transportation cost, ceteris paribus.

3. Livestock production and meat consumption are considered to
be concentrated at one central point of each production and
consumption region, respectively. Of course, this may tend
to overestimate or underestimate the distances for each re-
gion. However, with the large number of origins of supply,
and destinations of demand these over- and underestimates may

offset each other.
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4. A1l animals supplied for slaughtering are assumed to go
through the slaughterhouses. That is, slaughtering of any
livestock on farm is considered as not taking place. Other-
wise, their total annual volume of slaughterings will be
lower and therefore the optimum solution much different.

5. The conversion of raw product (live animals) into the final
product (carcass meat) is assumed to be given and constant
for each livestock specie. In other words, the average
weight of slaughtered animals is assumed to be uniform for
each specie.

6. No price changes of the product within regions are assumed to
be taking place for the period under consideration.

7. The total demand for the final product (meat) is equal to the
total supply of raw product (live animals, as they are ex-

pressed in meat equivalents) in the study area.

Summar

The transhipment model--a special kind of transportation lin-
ear programming model--has been utilized in this analysis to deter-
mine the optimum number, size and location of slaughtering plants in
E. Macedonia, Greece. The basic characteristic of this model is that
it takes simultaneously into consideration all the costs involved
(assembly, processing and distribution) to give the solution output.

The matrix format has been originally constructed by professor
Stephen Harsh of Michigan State University and modified by the author.

The size of the matrix used in this analysis is of 81 rows by 420
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columns. Because of its large size, the APEX-I computer program has
been utilized in the analysis.

The economics underlying the research problem is the least-
cost model, i.e., that of minimizing the total costs incurred in pro-
ducing (processing) a certain amount of output.

To study the problem, the area under consideration has been
divided into 19 supply regions which were also consumption regions.
One point in each region--generally a central one--was used to repre-
sent its livestock production and meat consumption as well. A village
of Serres on the border between Greece and Bulgaria was selected as
the twentieth supply point to represent all livestock and meat imports
in the area. The two largest cities of Greece, Athens and Thessaloniki,
were selected as additional consumption centers to represent the ex-
ported surplus meat of the area to these cities.

Ten potential slaughter plants were considered to begin with
in this study. Their locations coincide with the representative

points of ten most densely populated livestock regions.



CHAPTER 1V

ESTIMATION OF REGIONAL LIVESTOCK SUPPLY AND
MEAT CONSUMPTION, LIVESTOCK ASSEMBLY AND
PROCESSING, AND MEAT DISTRIBUTION COSTS

Introduction

This chapter is devoted to making the required estimation

of:

[-V]

. 1972 regional supplies of livestock slaughterings by species.

Also to make their projections to year 1980;

o

. the regional meat consumption by kinds of meat;
c. the livestock assembly cost per unit of product by different
sizes of trucks and at various distances;
d. the livestock slaughtering cost by sizes of plants and by
different levels of capacity utilization;
e. the meat distribution cost per unit of product and by dis-
tances that meat is shipped.
A11 these estimations are used as the basic information
data for the computer analysis, whose results shall be presented in

the next chapter.

73
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Estimation and Projections of
Regional Livestock Supplies

The annual regional volume of livestock slaughterings was
estimated by adding those of all communities included in a specified
region. The statistical data on the livestock slaughterings were
given both in number of head and in metric tons of carcass meat equiva-
lents. Of these two kinds of figures the latter were used in this
analysis. This was done to make possible the summation of the slaugh-
terings of all livestock species undertaken in a region. This study
refers to a multi-specie (cattle, sheep, goats and hogs) optimum
slaughtering plant location, and the only common denominator which
could be used to add the volumes of slaughterings of each specie is
to express them in terms of meat equivalents. Table IV-1 presents
the annual livestock supplies by regions. It is understandable that
this transformation may not give a perfectly accurate picture regard-
ing the estimation of total costs of all livestock assembly and
slaughtering, and meat distribution. However, the overall picture of
total costs does not seem to deviate much from the reality mainly
because the highest portion (65 percent) of all livestock slaughter-
ings in E. Macedonia are cattle, on the basis of which all the cost
data were estimated.

The projections of livestock supplies were made by the
extension agronomists of the Ministry of Agriculture in each province.
They were primarily based upon the trends of livestock production.
These projections were made by species and provinces in both number

of head and tons of carcass meat. They originally referred to year
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1977. However, because of their very optimistic view--acknowledged
also by the specialist agronomists who made the projections--they can
be safely considered as applying to the year 1980. The projected
livestock supplies of all species combined have as follows: (a)
Serres, 18,500 tons of carcass meat; (b) Kavala, 5,500 tons and (c)
Drama, 6,580 tons. For entire E. Macedonia they reach the level of
30,580 tons (Table IV-1). No livestock and meat imports are assumed
to take place through any point of E. Macedonia in 1980.

The regional projections of livestock supplies were made by
allocating province's projected total supplies among its regions.
The allocation has been made according to the share of each region to
its province's 1972 livestock supplies. That is, first it was calcu-
lated the percentage of a province's 1972 total livestock supplies
produced in each region of that province. Then, these percentages
were multiplied by the projected livestock production of the province
in question. Thus the projections of livestock supplies for each

region of E. Macedonia were obtained (Table IV-1).

Estimation of Regional Meat Consumption

Regional meat consumption was calculated as follows:

1. The total meat consumption in each province was estimated by
adding net exports (exports minus imports) onto the province's
total meat production.

2. Total urban meat consumption of a province was estimated by
multiplying the province's urban population (i.e., population

of towns having more than 3,000 inhabitants) by the national
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per capita red meat (beef, lamb and pork) consumption. The
implicit assumption made here is that in towns over 3,000
inhabitants, people will consume meat, at the same level as
the average Greek consumer.

3. Total urban meat consumption of each province was subtracted
from its total (urban and non-urban) meat consumption. The
difference represents the total meat consumption by the non-
urban population of the province in question.

4. Total non-urban meat consumption in each province was divided
by the total non-urban population of that province. Thus,
per capita meat consumption by the non-urban popu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>