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ABSTRACT

AN ECONOMETRIC ANALYSIS OF THE
FEED-GRAIN CATTLE ECONOMY OF GREECE

by

Vassilios C. Kalaitzis

The purpose of this}dissertation effort was to develop an
econometric model capable of analyzing demand/supply conditions pre-

vailing in the Greek feed-grain cattle economy over the period 1951-

1972. The dissertation itself presents a surmary of the methodology

and procedures used in developing five submodels incorporating the
supply/demand conditions in five industries -- roughage, feed-grain,
beef, veal and milk -- along with a subsequent predictability test
for each submodel. Utilizing average annual &ata, each submodel
examines domestic and import demand and domestic supply.

The impact of a number of domestic macro-economic and
agricultural policy variables on production and consumption can be
studied through exogenous variables used as proxies for these
factors. And, by means of domestic interaction components, the
impact of various foreign policies and economic factors on Greek
feed-grain cattle economy may also be calculated.

More specifically this research attempts to portray

realistically:
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a) impacts of feed production upon production of beef,

veal and milk in Greece;

b) %mpacts of increasing incomes on beef, veal and milk

consumption.

The method employed was ordinary least squares along with
polynomial distributed lag equations to estimate supply response
in beef and milk production. Supply response for both crop and
livestock products was calculated by utilizing a finished product
supply equation and a supply equation consisting of number of
acres planted and yield per acre or number of animals slaughtered
(milked) and average per animal quantity of finished product.

In the absence of data beyond the year 1972, the model's
predicting ability was tested using as actual values the exogenous
variables for the years 1951 and 1969. Predictions were then made
for the years 1970, 1971 and 1972, and these values were compared
with actual values for the same years, a comparison which enabled
a judgment as to whether the model is reliable in making projec-
tions.

Rising incomes have been the main demand shifter in beef,
veal and milk consumption in Greece, while policy variables, such
as subsidies, have also played a crucial Eo1e in increasing
short-run production of both crops and livestock products. This
study indicates that if the production of beef, veal and/or milk
is to be increased in the short-run, a high beef-feed, veal-feed
and milk-feed ration is required. However, in the long-run in-
creased output of these products depends on an abundant supply of

feed-grain and roughage.
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This study also reveals that production and consumption of
the aforementioned livestock products heavily depend on feed-grain
imports and on imports of finished products of beef and/or veal.
And, if a keen demand arises for feed-grain as a result of adverse
production conditions in other areas of the world or as a result of
high feed-grain prices in the world market, beef, veal and milk
production in Greece will decline in both the short- and the long-
run.

Given unstable world conditions, then, a positive program
to increase the output of feed-grain combined with an increase in
the consumption of other than red-meats and a general policy en-
couraging growth and development of the feed-grain cattle economy
in Greece will be required if production expansion policies are to

be carried out.
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CHAPTER 1
INTRODUCTION AND STATEMENT OF THE PROBLEM

Introduction

The feed-grain cattle economy (sub-sector) is a major element
in the Greek agricultural economy. In fact, the vast expense asso-
ciated with the importation of red meat and feed-grain coupled with
a growing domestic and world demand for both products should make
livestock, and cattle in particular, a crucial sub-sector in thé
overall growth of the Greek agricultural sector.

This thesis does not intend to examine Greece's comparative
advantage in the production of beef, veal, milk, feed-grain and
roughage. Instead, this study will contribute to the growing
stock of knowledge concerning the dynamics of the Greek feed-grain

cattle economy. More specifically, it intends to provide both des-

criptive and quantitative information on this sub-sector which would be

used for further quantitative, predictive and prescriptive analysis.

The Problem
The agricultural situation in Greece over the sample period
examined here (1951-1972) could be degcribed as one wherein:
a) low and unstable farm incomes persisted;
b) low product prices have held in the market;
c) uncertainty has existed as to the future;

1
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d)

e)

there has been inadequate production planning leading to chronic
mismatching of supply and demand; and

there have been huge payments for imports of red meat (veal and
beef) and. concentrated dairy products (especially evaporated milk).

Almost everyone in Greece has experienced an increasing cost

of living or has noticed that prices in the country have increased

tremendously during the 1970s. Price indexes recordd this price in-

crease during the last five to six years.

One of the expenditure groups that has been of particular

importance to Greek consumers over the last twenty-five years is red

meat, an item that all Greek consumers want to purchase. Therefore,

when the price of meat increases, all consumers - and particularly

those within the low income brackets - begin to feel the impact of

high prices in the economy.

But food prices not only represent a cost of living to con-

sumers; they also act to determine farmers' income and allocate re-

sources within the economic system. Thus, while consumers desire

low food prices, farmers desire high prices for their products, and

society desires prices that result in an efficient allocation of

resources. As a result of these conflicts, -national economic policy

is formulated to maintain a stable price over time. Yet a stable price

level is not the only possible goal of a government's economy policy;

there could be other goals as well, such as: (a) increase in income,

(b) improved distribution of income, (c) full employment, (d) a

balance of payments, (e) saving of traditions and values.
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The supply of meat is relatively fixed at any point in time
due to the technical and biological aspects of production and dis-
tribution. It typically takes a relatively long period of time for
red meat producers to respond to changes in product prices or input
costs. Thus, a policy designed to control these prices or costs
would not seem to affect the supply of meat in the shortrun, though
in the longer run such a policy could affect this supply. Due to
the high inflationary pressure which Greece experienced from 1973 on,
the government was forced to reduce its money supply. The result of
this reduction was that interest rates went up; this represented an
increased cost of production for meat producers in Greece.* Such an

increase in production costs, ceteris paribus, should tend to reduce

meat supplies in subsequent time periods, further driving upwards
meat prices which in turn affects people's standard of living.

A government facing such perplexities looks at imports as a
solution to a high meat prices problem. And an examination of the
import figures reveals that, indeed, a considerable amount of Greek
currency is used to pay for meat imports. But Greek farmers and
agricultural economists argue that the government should not import
cheap meat and feed-grains to subsidize consumers and thus reduce
the cost of production of industrial goods at the expense of farm
incomes and farmers' welfare. They also argue that the government

should use stronger protective policies to promote a self-sufficient

*
There is evidence, however, that the relative importance of the
interest rate is small except for the highly specialized new firms.
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meat production program to cope with the current world-wide red meat
shortage. According to the aforementioned view, further liberiza-
tion of trade would eliminate all small farms in Greece.

Import policy changes regarding beef and veal may affect
domestic production, distribution and consumption of beef and veal
through expectations and related uncertainty. There are strong
interdependencies prevailing between the beef and veal and milk and
feed industries everywhere. Feed supplies, for example, are affected
by unpredictable elements such as weather, which influence production
decisions to adjust livestock inventories. By the same token, con-
ditions of unstable demand for beef and veal at the retail level -
due mainly to government intervention - creates problems for beef
producers which are transmitted back to the demand for feed.

Scope of the Problem and
Study Hypotheses

Low prices for beef and veal at the farm level cause - in
the short run - great fluctuations in the price(s) of these products
and, thus, in producers' incomes. This means that farmers slaughter
their beef and veal cows in order to meet their current expenses.
From the other end of the spectrum a great demand for red meat was
observed in Greece over the sample- period examined, a demand which
cannot be matched so far by domestic production.

Domestic producers could meet this demand for beef and veal,
however, if the prices of these products are set at a profitable
point at the farm level. For this to be so, two things have to take

place: first, either the price of products should increase to high
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enough levels or, second, the feed-grain prices should be substantially

reduced or some combination of both. But even if these two events
happen to take place, for a stable flow of beef and/or veal to appear
in the market, coming from the domestic producers only, would take a
considerable amount of time. Supply response to price changes is not
an automatic process; it takes time. It is the purpose of this

research effort empirically to test this proposition.

It is the belief of domestic producers that imports of beef
and veal should be abandoned altogether since policy on these imports
have caused erratic production cycles of these products in Greece.
Import policy, they say, has not been consistent over the last two
or three decades in Greece; it has not dealt adequately with the long
range demand for meat. And this inconsistency causes anxiety and un-
certainty for dohestic producers and, hence, has serious effects on
their planning and decision-making process. In terms of importation
of meat, it is significant to ask here whether imports of beef, veal
and feed-grain have either been "pushed in" or "pulled in." This
thesis will examine this proposition.

Feed-grain and forage are the most important cost items in
the production of beef, veal and milk. Yet feed-grains have to com-
pete for resources with other products which use the same resources
in their production process. The same holds true for roughage pro-

duction and/or demand.
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"Technological change" always has an impact on the produc-
tion of livestock products. Since there is no way to retreat from
science and technology, there has to be a better understanding of
scientific evolution and its impact. This dissertation tests and
quantifies the impact of technological cﬁange upon the produc-
tion of the livestock products at hand.

Rising income is hypothesized to be the most crucial demand
shifter for beef, veal and milk in Greece, over the period cited
here. It was the aim of this research to quantify the income rela-
tionships with respect to the demand for the products considered
here.

Finally, some analytical aspects of the supply function were
examined in order to better perceive the production process for

beef, veal and milk in Greece.

Purpose of the Study

The overall purpose of this study was to test how relevant
the price mechanism has been to the development (growth) of the feed-
grain cattle economy in Greece over the period 1951-1972.

Low prices at the farm ]ev;l of livestock products, price
uncertainty, instability of farm income and future government pol-
icies, profitability of crop enterprises and, import-export policies
complicate decision making and planning processes for livestock

producers. Under these unfavorable conditions, they are skeptical



about expanding and/or adjusting their operations despite increasing
$

demand.
In terms of these problems and in view of the goals in
achieving self-sufficiency in livestock products and at the same
time reducing livestock imports, this study was undertaken in an
effort to link the cattle industry to the feed-grain industry and
then these two to the rest of the economy, to analyze some past
unique characteristics and trends of the cattle-feed-grain economy

which may be relevant in the future.

Research Objectives

General Research Objectives

The first major objective of the study was to obtain des-
criptive knowledge of the dynamics of the feed-grain-cattle economy
in Greece in order to understand the forces behind the demand and
supply schedules of outputs produced and of inputs used and to pre-
scribe actions to be taken in case they are needed.

The second major objective was to estimate a system of re-
lationships which integrates some of the interrelationships between
the consumer, the producer and the importer. Clearly, these segments
are interrelated, but the main aim was to ascertain what the relevant
factors are which have a serious ihpact within each subsystem, and

not how to drive the whole system (economy) simultaneously.

Specific Research Objectives
1. To investigate the beef producing industry in Greece to deter-

mine: (a) what changes have taken place during the period between
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1951 to 1972 and what implications these changes have for the future
of beef; (b) what the critical relations and/or links in the beef
production and consumption process are which need to be understood
by both farmers and policy-decision makers, if any action to

to be taken in the future to correct the gap between production

and consumption of beef in Greece.

2. To investigate the veal producing industry in Greece in order
to see: (a) what changes in the composition of the national herd
have taken place over the sample period and what impacts these

changes have had on the consumption and production of veal over time;

(b) what factors affect the consumption and production of veal in
Greece and what policy implications these factors have for tackling
the deficit in veal production.

3. To investigate the milk producing industry in Greece to deter-
mine: (a) what factors influence production and consumption of milk
and what variables are relevant from a policy-design point of view;
(b) what structural and locational changes have taken place in milk
industry.

4. To investigate the mechanism which links feed-grain production
with the cattle economy by first describing an economic model to
represent the endogenous mechanism and then fitting the model using
econometric estimation methods to see what factors influence supply
and/or demand for feed-grains in Greece.

5. To investigate the impacts of a growing economy and particularly
of increasing incomes on the consumption of beef, veal and milk and,
further, to see what factors determine the imports of these livestock

products and the inputs (feed-grains) needed to produce these products.
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Data Collection

Data were collected from both primary and secondary sources:
primary data, from cattle feeders, dairy enterprises and feed-grain
growé}s, and secondary data, from the Ministry of Agriculture, the
Agricultural Bank of Greece (A.B.G.), the Central Market Bureaus in
~ Athens and Thessaloniki and publications both in Greek and in English,
such as OECD publications, EEC publications, FAQO publications and
others.

This study is based mainly upon secondary data, which were
collected from several sources aS the aforementioned and compared for
consistency. Where differences arose, efforts were made to determine
reasons for these inconsistencies. In some cases judgments were
necessary and these were made on the basis of reasonableness and the

author's experience as both an agronomist and an economist.

Limitation of the Study

The purpose of the study was to make an inquiry into the pro-
duction and the consumption of beef, veal, milk, feed-grain and
roughages on one hand, and into the imports of beef, veal and feed-
grain on the other.

Based on_timé—series data, this study was limited by the
data available and their accuracy.’ Greater availability of the data

would have improved the validity of the inferences drawn.

Significance of the Study

It is expected that the results of the study will be widely

used both in Greece and abroad, though the Agricultural Bank of
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Greece and Greek Ministries of Commerce and Cooperation will be among
those government agencies with primary interest in the results of this
thesis.

Furthermore, the primary people in the business involved in the
feed-grain cattle economy of Greece want to use some of the results of

this research-effort as will farmers and their Cooperative Associations.

OQutline of the Study

After this introductory chapter, Chapter II is devoted to a dis-
cussion of the Greek agricultural sector and the major problems faced
during the study period and today.

Chapter III provides a description of beef, veal, milk and feedgrain
industries to provide the reader the necessary familiarity with the feed-
grain cattle economy of Greece.

Chapter 1V discusses the methodological approach used to derive the
final econometric models estimated in this thesis. In addition, the
theoretical economic model underlying the feedgrain-catt]e-ecohomy is
discussed in detail.

Chapter V discusses the development of demand relationships and the
factors which influence demand for both feedgrain and livestock products.
Furthermore, the empirical results for demand analysis are given in this
chapter. |

Chapter VI discusses the supply relationships underlined in the
feedgrain-cattle-economy and the empirical results of the supply analysis
are given, along with a discussion about the use of polynomial long models.
‘ Chapter VII provides a discussion about trends and projections

and the projection capability of the model is examined using Theil's



1

inequality coefficient to check each equation's prediction efficiency.
Finally Chapter VIII gives a summary, conclusions and recommenda-
tions for future research, along with some policy implication drawn

from the empirical analysis.
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CHAPTER II
THE AGRICULTURAL SECTOR IN THE WHOLE ECONOMY

The purpose of this chapter was: (a) to expose the unfamiliar
reader to the features of the Greek agricultural sector and its place
within the whole economy, and (b) to provide descriptive knowledge
of the industries which comprise the feed-grain cattle economy.
Tables referring to this chapter can be found in Appendix A of this

work.

General Views

Writing in 1953, Professor G. Koutsoumaris stressed that
there are "two main shortcomings in Greek agriculture; a low labor
productivity, and allocative and productive inefficiency in respect
to capital (including land). It is on these areas that agricultural
development policy should focus.“] Writing at the same time, the
late Professor C. Eve]pidis2 in a remarkable study about the farm
crisis in the Greek a§ricultura1 sector pointed out that the crisis

is a permanent one caused by structural problems, the subsistence

]G. Koutsoumaris, "Resource Productivity and Development Policy for
Gre?k Ag;icultural - An illustrative Study," Journal of Farm Economics,
36 (1954).

2(I Chronia Georgiki Krisis is tin Ellada (Athens: Papazisis, 1953),
pp. 3, 18, 42, 43.). "The Permanent Farm Crisis in Greece " (in Greek)
(Athens: Papazisis, 1953).

12
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orientation of the agricultural sector, excessive labor employed in
agriculture, lack of any modern marketing system and lack of any
international trade orientation which explains the inability of
Greek agriculture to cope with international developments in that
sector.

In 1965 Professor S. Triantis maintained that a striking
characteristic of Greece's agriculture is that of relatively low
resource mobility and hence less economical allocation of productive

3

resources than in more advanced countries. And Professor P.

Yotopoulos, after studying one of the poorest agricultural regions in
*

Greece, Epirus, concluded that Greek agriculture is efficient but poor."4

In light of these very general remarks a more definite
picture of the Greek agricultural sector will be given in the sub-

sequent sections.

Excess Labor Devoted to Agriculture

The table below indicates the agricultural population and the
economically active population engaged in agriculture in Greece. It
can be observed that the population employed by the Greek agricultural

sector was rather high, 40.7 percent in 1971 and 35.0 in 1975.

3Common Market and Economic Development, Center of Planning and
Economic Research Center (Athens, 1965).

4P. Yotopoulos Allocative Efficiency in Economic Development Center
of Planning and Economic Research (Athens, 1976), pp. 217-225.

*"Efficient in the sense that marginal productivities of the factors
employed in agriculture do not differ significantly from their oppor-
tunity cost" (Ibid, p. 11).
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TABLE 1
ACTIVE AGRICULTURAL POPULATION IN GREECE

1951 1961 | 1964 | 1967 | 1970 | 1971 | 1975
Active employed civilian
Total Population 3,278 | 3,640 | 3,555 | 3,469 | 3,384 | 3,327
(in'thoqsands}
0f(¥:1§:°%2h:g;1cu1ture 1,864 | 1,960 | 1,770 | 1,600 | 1,447 | 1,355
As a percentage (%) 56.9| 53.8| 49.8| 46.1| 42.8| 40.7 | 35.0%

Sources: (1) OECD, Manpower Statistics
(2) KEPE, Athens
*(3) Ministry of Agriculture

Adopted from: OECD, Agricultural Policy Reports, Agricultural Policy

in Greece (Paris, 1973), p. 20.

Such excess labor results in a labor productivity which compared with

other sectors in terms of Gross Domestic Product (GDP) is rather low.

This is given in Table 2.

For an optimum allocation of resources and under the assumption

of perfect knowledge and perfect competition, the excess labor needs

to be combined with appropriate amounts of land and capital in order

to give the maximum product possible. Since these latter factors are

not available, the economic theory easily explains the low labor pro-

ductivity in the agricultural sector compared with that in other

sectors or in other countries. Too much labor is combined with too

little land and capital and the result is lower productivity of the

more abundant factor, i.e., labor.
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TABLE 2

LABOR PRODUCTIVITY. GROSS PRODUCT AT 1963 PRICES.
Million Drachmae*

1963 1966 1969 1970
Whole economy
Gross Domestic Product 120,402 150,661 183,164 197,345
(GDP)

Active population 3,583 3,497 3,412 3,384
GDP per active person 33,604 43,083 53,682 58,317
Agriculture
Gross Agricultural

Product (GAP) 31,472 34,395 35,298 38,346
Active population 1,831 1,655 1,497 1,447
GAP per active person 17,188 20,782 23,579 26,500
Other sectors
GDP 88,930 116,266 147,866 158,999
Active population 1,752 1,842 1,915 1,937
GDP per active person 50,759 63,119 77,215 82,085

Sources: (1) OECD, National Accounts
(2) KEPE, Athens

Adopted from: OECD, Agricultural Poliqx,Repérts, Agricultural Policy

in Greece (Paris, 1973), p. 22.

*30 drachmae = $1.0 in 1973 and floating thereafter.

Agricultural Land

Greece's land area is about 131 thousand square kilometers,

or just over 50 thousand square miles, though only a little over one-

quarter of this is cultivated. About half the total cultivated area
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consists of farms of less than five hectares while farms of over
twenty hectares accounted for only 9.3 percent in 1970. Eighty-eight
percent of holdings are farmed directly by their owners, and tenant
farming accounts for a very small percentage. Table 3 below gives
the distribution and number and area of agricultural holdings by size
in 1950, 1960 and 1970. Economic pressure in agriculture and non-
existing opportunities for employment in the other sectors of the
Greek economy have resulted in no profound changes of the farm
structure, i.e., in the number of farmers employed in agriculture and

the size of farms.

TABLE 3

DISTRIBUTION AND NUMBER AND AREA OF AGRICULTURAL
HOLDINGS BY SIZE: 1950, 1960, 1970.

Size of Holdings Percentage of Total Percentage of Total
(1 hectare = 2.47 No. of Holdings Cultivated Area
acres) 1950 1960 1970 1950 1960 1970
Up to 1 hectare 28.0 23.0 21.8 6.0 3.6 3.1
1 - 4.9 hectares 57.0 57.8 57.3 43.0 45.1 41.7
5 - 9.9 hectares 11.0 15.1 15.8 22.0 31.1 30.5
10 - 19.9 hectares 3.0 3.4 4.1 10.0 13.6 15.4

20 and over hectares 1.0 .7 1.0 19.0 6.6 9.3

Total 100.0 100.0 100.0 100.0 100.0 100.0

Sources: (1) FAO, World Agricultural Structure. Study No. 1,
"General Introduction: Number and Size of Holdings,"
(Rome, 1961), pp. 59, 66.

(2) For 1960 and 1970: Statistical Yearbook of Greece.
National Statistical Service of Greece, Annual Series.
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Smallness of farms is an obstacle to the use of modern
machinery and techniques in general, and the land consolidation
program which exists today in Greece cannot produce any really viable
holdings. On the other hand, the Greek laws and traditions of in-
heritance law and dowry result in excessive subdivision and fragmenta-

tion of agricultural holdings, and this in turn means misallocation

of time and other resources as we]l.s

Due to this fragmentation problem Greece is pursuing a number

of policy alternatives today to increase economically viable holdings.

6,7 su

Such policies include the establishment of "group farming" b-

sidized officially by government agencies and the establishment of

a "Soil Bank"8 to take care of the land which is left behind mainly

9

by emigrants, the introduction of Societes Anonymes” in agri-

10

culture and the enhancement of the cooperatiye movement. Other

5K. Thompson, Farm Fragmentation in Greece. The Problem and Its
Setting. (Athens: Center of Planning and Economic Research, 1963),
p. 29.

6S. Mariadis, and V.C. Kalaitzis, "Collective Farming. A Solution to
the Structural Problem of Small Farm Acreage in Greece" (in Greek)
(Geoponika, July-August, 1976).

7V.C. Kalaitzis, "Observations on the New Institution of Group Farming
Ente;prises,“ Hellenic Agricultural Economic Review, 9, No. 2 (July,
973).

8A. Pepelasis, "To Provliima Tou Mikrou Klirou," "The Problem of Small
Farm Holdings" (in Greek). Agrotiki Trapeza, Tephchi 10-12, 1976 and

by the same author: "Agrotiki Politiki Kai Anaptixi" (Athens: Papazisis,
1976), pp. 146-161. ‘

9X. Zolotas, "I Ellas Kai i E.0.K." Oikonomikos Tachydromos, 1976.

102vaitzis, 19.
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measures taken by the state to overcome this structural problem in
agriculture include investment in irrigation projects: 18.4 percent
of cultivated land is irrigated which makes irrigation one of the
most essential elements in Greek agriculture. The irrigation pro-
jects are financed mainly by the government which provides long-term
interest-free loans and which, since the end of 1972, has assumed the

responsibility for all the costs.n

Farm Size in Greece

Table 4 below reveals that the average size of a farm in Greece
was 7.67 acres in 1961 and 8.23 acres in 1971. Thus the size prob-
lem today remains actually the same as it was 10 or 20 years ago.
This smallness is further deteriorated by a fragmentation problem.
Each farm in Greece is, on the average, divided into 7 separate

plots and that makes farm business operations even more inefficient.

Capital in Greek Agriculture

Greek agriculture is characterized as a labor intensive
sec:t:or‘]2 and, as such, it might feel relatively little need for
mechanization. But this does not mean that capital is not required

for investment. The gross domestic asset formation was 3,415 million

]]OECD, Agricultural Policy Reports, Agricultural Policy in Greece.
(Paris, 1973), p. 21. ‘

]25. Triantis, "Common Market and Economic Development. The EEC and

Grezge," (Athens: Center of Planning and Economic Research, 1965),
p. 48.
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TABLE 4

NUMBER OF AGRICULTURAL HOLDINGS,
FARM SIZE AND IRRIGATED LAND, GREECE ]961 1971.

1961 1971
Number of Holdings 1,140,163' | 1,036,600
Total Areas ('000 Stremmata) 36,733 35,863
Total Areas ('000 hectares 3,673 3,586
Average Size (Stremmata) 32.21 34.59
Average Size (hectares) 3.2 0.8
Irrigated Land ('000 Stremmata) 4,890 7,337
Irrigated Land ('000 hectares 0.484 0.734

Source: National Statistical Service of Greece, Statistical Yearbook
of Greece (Athens, 1973).

]Excluding 16,009 for 1961 and 10,660 for 1971 holdings with animals only.

dollars in 1960 (in constant 1958 prices) and it increased to 6,320
million dollars(in constant 1958 prices) in 1972 which is almost a 100
percent increase over that of 1960. However, if we compare this with
other sectors' asset formation, for example, dwellings, we see that
the latter's increase was almostthreef‘o]d:13 it increased from 5,646
million dollars in 1960 to 15,606 million dollars in 1970 in con-
stant 1958 prices.

Greece's climate is dry and precipitation is irregular and
varies considerably from year to year. This requires the government

to spend a considerable amount of money on irrigation which in 1970

]3Nationa1 Accounts of Greece, 1948-1970, No. 21. (Athens, 1972).
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accounted for about 80 percent of investment in land improvement.
Several types of subsidies (input subsidies, price intervention
schemes and compensation payments) provide other ways for government
to invest money in the agricultural sector, while training and re-
search is still another field in which money is invested by the govern-
ment with the aim of improving farmers' productive capacity and to
increase knowledge about the farm sector's operation. Finally,
only in the last few years has the government supported co-
operatives in assuming responsibility for commercial and industrial
operatiqns previously in the hands of the Agricultural Bank of Greece
(A.B.G.) or the State.

Despite such investment efforts by government, however,

the capital invested in the sector is not sufficient.

Agriculture and Foreign Trade

While Greece's overall trade balance is heavily in deficit
(it reached a record level of more than $800 million in 1969), trade
in agricultural products shows a favorable balance. The agricultural
trade balance, including raw cotton, moved from a surplus of $68
million in 1955 to ohe of $170 million in 1967. Yet the favorable
balance of trade in agriculture is less than the balance on each of
the two main invisible items (emigrants' remittances and maritime

transport), but higher than that of tourism.
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The Geographical Pattern of Agricultural Trade

Imports are coming into Greece notably form three major re-
gions: North America, EEC and, to some extent, from EFTA.  Approx-
imately 1/6 of all Greek agricultural imports consists mainly of
cereals used as feeding stuff which come from North America. Beef and
veal imports come mainly from EEC countries, although Yugoslavia has
been one of the main suppliers of live animals and, to some extent,
meat. Eastern Europe also plays a part in agricultural imports, but
its exports to Greece are rather irregular and are carried on through
bilateral trade agreements.

On the other side, Greek agricultural exports go mainly to
EEC, which at present absorbs roughly one-half of total Greek exports.
North America and the EFTA countries absorb much smaller quantities,
usually even smaller than that of Eastern Europe. This heavy EEC
export orientation of Greek agriculture has been criticized quite a
lot by many in Greece, since it is believed that by this heavy
reliance on the EEC market Greece loses her bargaining power. These
critics support‘instead the idea that a wider range of export markets
is more profitable for Greece since this naturally could even out
risks. With violent fluctuations in the prices of export goods and
the strong competition by other countries this heavy reliance on the
EEC market seems by itself very considerable. Myrdal writing in

1956 pointed out that
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A country like Greece, trying to earn half its export
proceeds by finding markets for its tobacco, is con-
tinually forced to accept a number of concessions re-
garding its imports, which it would not accept if it
had a freerer position since they run counter to its
development policy. Often it is compelled to open
its boundaries to the import of a number of consump-
tion goods while there is idle capacity at home to
produce them.15

lsGunnar Myrdal, An International Economy. Problems and Prospects
(New York: Harper and Row, 1956), p. 256.
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CHAPTER III
THE INDUSTRIES INVOLVED

1. The Cattle Industry

The objectives of this section are: (a) to present some of
the unique features of the cattle economy and (b) to provide the
necessary descriptive knowledge which may be used for the quantitative

analysis which follows in Chapter V.

Size and Composition of the Cattle Industry
Table 5 reveals the size of the national herd and its components
for the years 1961 to 1972. The national herd consists of: (a) the
domestic herd (local unimproved), (b) the local improved herd, i.e.,
cattle resulting from cross-breedings with domestic cattle and dairy-
beef and, finally, (c) the so-called foreign improved herd, i.e., exotic

or pure breeds used mainly for milk production.

Regional Patterns of the Cattle Industry
Most cattle were (and still are) maintained in the plain areas
over the sample period and these numbers have increased since 1961.
The numbers in Table 6 illustrate that the number of cattle fed
in the last two categories of land is decreasing, and cattle population
in the level areas is increasing. This means that pasture areas which

are utilized by beef and dual purpose breeds are underutilized, while

23
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an increase in feed-grain and forage will be required to feed the
rising population in the plain areas. This trend further implies that
production resources devoted to the production of cattle have to com-

pete with resources devoted to the production of other crops.

TABLE 6

LOCATION OF THE NATIONAL HERD ACCORDING TO THE ALTITUDE
(in percentage of 1961 population)

Year Level Areas Semimountain Areas Mountainous Areas Total

1961 56 23 21 100
1972 64 20 16 100

Source: Statistical Yearbook of Greece, 1962 and 1972.

More specifically, the regional location of the cattle industry
according to the state administrative regions is as in Table 7. Im-
portant to note is that regions of Macedonia, Epirus and central
Greece and Euboea have a large population, mainly because of the rain-

fall there which reaches 1,000 mm or more.

Cattle Breeds
In 1961 72 percent of all Greek cattle belonged to the two
indigenous (domestic or local) breeds of Greek Shorthorn and Greek
Steppe cattle, while 24 percent belonged to the various cross-breeds,
i.e., domestic improved breeds; only the remaining 4 percent were
foreign breeds. This situation changed in 1971, however, when the
percentages ran as follows: indigenous breeds; 23 percent, cross-

breeds, 68 percent and foreign breeds, only 9 percent.

YEAO, European Breeds of Cattle, Vol. II (Rome, 1966).
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Improvements in all breeds have been stimulated through a
state program of artificial insemination executed by trained tech-
nicians and administered under the responsibility of the Ministry of
Agriculture.

The Greek Shorthorn is still found mostly in Southern Greece,
while the Greek Steppe breed prevails in Macedonia, Thrace and the
Eastern area of Thessaly. Both of these breeds are small in size
with an average liveweight for the Shorthorn of 180-200 kg. and for
the Steppe, 285-300 kg. The muscular structure of both of these two
breeds is not good for meat production purposes.

Because of the low productivity of the aforementioned two
breeds, Greece with the help of F.A.0., has undertaken a program of
improving the national herd. Thus, Friesians from the United States
and Denmark, Simentals fromYugoslavia and Angelin, Hereford, Holstein
Jerseys, Abderdeen Angus and Brown Swiss from United States and Europe
have been introduced for both increasing the quality of the indigenous
stock and for pure breeding purposes.

Brown Swiss has been used to a greater extent due, mainly, to
its dual-purpose characteristics in ;hat the breed can produce both
milk and meat. The puprose of the whole program of improvement has
had to take into account the nutritional aspects of a poorly fed rural
population in Greece which needs both these products. Brown Swiss
has been respected for its good quality meat along with its high pro-
duction of meat weight gained daily under the rough Greek conditions
(the rate of gain is, on the average, 1.05 kg a day for bulls and
.85 kg for heifers). The results for the beef breeds "have not been

really satisfactory owing to the lack of opportunities to express
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their hereditary characters economically because of dietary restric-

tion."2
Friesians have a good reputation as a dairy breed, while

Simentals from Yugoslovia have been used mainly for breeding purposes,

after being kept in barns for fattening.

Production Systems of Beef, Veal and Milk

Beef, Veal and Milk Production from the Indigenous Herds:

Both local and local improved herds are of low productivity
in both meat and milk operation. Yet, the animals are well adapted
to the country's conditions, and during the decade 1950-1960 and
early in the 1960s the same animals were used as draft animals, though
progressive mechanization of agriculture has almost eliminated this
use.

For meat production purposes these local herds are not efficient
animals because of their poor muscular development and the work which
they used to perform. The usual practice in Greece was for calves to
be allowed to suckle their dams for at least two months, and the milk
available to the farmer in the shortlactation period of six to eight
months averaged some 530 kg. If the animals were kept in barns and
supplemented with feed-grain the average mi]k yield would go up to
1,200 kg.

The animals of these two herds usually graze in a communal
herd and one man is able to watch over more than 100 animals. In

general however, each Greek family has 1 to 3 animals which provide

milk to the family and, sometimes, beef as well.

21bid., p. 308.
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The main thrust of government policy has been the upgrading
of these local herds by crosses with foreign breeds, a thrust which
has been carried out successfully by the program of artificial in-
semination referred to previously. Cows and calves pasture together,
thus competing for pasture land which is usually lTow quality communal
pasture with almost nothing invested on it due to the farmers'

ignorance and lack of cooperation between them.

Beef, Veal and Milk from the Local Improved Herd

As Table 5 reveals, this is the largest component in the Greek
herd in terms of cattle units and, for that reason, in terms of pro-
ductibn of beef, veal and milk. In 1972, crossbreeds represented 69.95
percent of the total cattle population with 19.34 domestic and 10.71
foreign improved.

The average milk production per year is somewhere in the range
of 1,500-3,000 kg., depending on the breed used for crosses and feed-

ing practices.3

The diversification system, operative in Greece over
the sample period, dictated that beef and/or milk production was a
supplementary farm activity to the whole family farm business. Here,
the farmer usually produces his own feed-grain and raises his own
calves, thus solving partially the problem of calf and feed shortages.
The potentiality of the local improved herd to produce meat

and milk is rather good if adequate forage and pastures are provided

3L. Ananikas, "Potential Livestock Production Adjustments on Family
Farms in Central Macedonia, Greece," Ph.D. Dissertation, Michigan
State University, 1974, p. 34.
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them for grazing. Forage is grown on the farm and supplemented with
the required balanced grain and concentrates. Feed-grain is also pro-
duced on the farm and is fed to the animals.

Research in the United States4 indicates that cross-bred calves
have certain superior characteristics which include: (a) greater
viability compared to the purebred calves; (b) larger muscular develop-
ment; (3) an ability to be weaned earlier; (4) a higher pregnancy rate;
and, for these reasons, (5) a yield of higher returns to factors of
production.

Specialized Beef Production5

For beef-production purposes, the foreign improved herd has
not been satisfactory owing to poor dietary and management conditions.
However, for milk production purposes, the Friesians have been pro-
ductive wherever feeqing could be undertaken in good quality and
appropriate quantity, at least at a level which has permitted the herd
to be milked without drawing too much upon their body reserves. Most
successful in this sense, however, has been Brown Swiss because of its
dual-purpose characteristics and the rather good management treatment
which it has happened to receive from farmers.

Beef production takes place in four separate phases: (a) pro-
ducing the calf, (b) growing the calf, (c) fattening the calf and

(d) producing from animals culled from the producing herd. The whole

4C.R. Shumway, E. Bentley and E.R. Barric, "Economic Analysis of a
Beef Production Innovation: Dairy Beef Cross-breeding," North Carolina
State University, Dept. of Economics, ERP-26 (March 1974).

Sananikas, pp. 32-33.
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set of steps takes place mostly on the same farm, but it can take
place on various farms as well.

There are two distinct types of beef production. The first,

a cow-calf opefation, is based on imported breeds mainly from the United
States which are used for both breeding and fattening purposes. Usually,
the calves are retained until finished, pastured most of the time and

fed with feed-grain and forage during wintertime. Management know-

how, including knowledge of disease, diet and marketing information,

is the most serious deficiency in this type of operation.

The second type of beef production is the large scale calf
operations. It involves mainly improved breeds imported from Yugoslavia
and the United States and includes only the fattening process. The
calves can be either confined or pastured, depending on pasture quality
and location of the business (weather variability). The practice here
exercised by farmers is to purchase the calves at an initial weight
of 50-60 kg. and sell (them) at 450-500 kg. Yugoslavian calves are
purchased at weaning weight and sold at 450-500 kg. The composition
of the feeding fs usually 5-6 kg. of alfalfa and other forage and 2-3
kg. concentrates daily. A daily weight gain of 1-1.2 kg. on the average
is the target to be reached.

Specialized beef production is not aided by the government
since there is no quality differentiétion marketing system which would
give higher prices to higher quality meat. Recently, many cattle

feeders have tried such a system without any success.
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The followihg diagram in Figure 1 helps explain the definition
of a "beef animal," which is adopted later in this thesis for the

quantitative analysis.

age = 10 months
New Born Bull Calf » 35 kg »

gain = .8 kg/day

+
275 kg

age = 16 months

gain = 1 kg/day

¥
455 kg

age = 18 months

gain = .900 kg/day

¥
509 kg

New Born Heifer Calf » 35 kg-+lage = 16 months

gain = .78 kg/day

v
409.5 kg

-

age = 26-28 mo.

Replacement

¥
540 kg.

Figure 1. Bull Calves and Heifers Flow Diagram

Source: L. Ananikas, "Potential Livestock Production Adjustments on
Family Farms in Central Macedonia, Greece," Ph.D. disserta-
tion, Michigan State University, 1975.
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The above diagram applies, of course, to specialized beef pro-
duction units which use crossed beef herd animals. If, however, the
numbers are changed, then, by the same token, a "beef cow" can be
obtained from the other two types of herds as well. Thus, veal is de-
fined in this study as the meat which comes from cattle two years of
age or younger, and beef, as the meat coming from animals of two years

of age and older.

Dairy Production

The bulk quantity of milk is produced by both the local breeds
and the local improved breeds. Friesians and Holstein breeds are
used formilk production. As the number of foreign improved breeds
increases, the tendency is to establish specialized dairy cattle
farms located close to the big cities. However, the number of this
kind of farms is still small. Out of 1,047,260 total holdings in 1971
only 10,660 belong in this category.6

The size of operation depends mainly upon capital availability,
feed supply, land availability, milk prices and managerial skills.
The main products produced in this type of operation are milk and re-
placement heifers. Bull calves are considered as a by-product of this
milking herd and are sold as deacon calves to specialized beef pro-

duction farms. The average milk production in these operations is,

on the average, 4,000 kg. per year.

6Statistica] Yearbook of Greece, 1972, p. 142. Included here are all
the livestock confined operations (beef, pork and poultry).
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The average per cow milk production ranged from 676 kg. per
cow per year in 1951 to 1279 kg. per cow per year in 1972. Milking
cows graze in the open pastures and are fed only with small amounts
of feed-grain and concentrates. Further, in the lower regions and
peri-urban areas, where the need for milk is greater, the higher
producing cows may be entirely stall-fed on balanced ratios or may
be allowed out for exercise and some grazing. In this case milk pro-

duction ranges from 3,000 kg to 3,600 kg.*

*k
Livestock Productivity in Greece
This section freely draws from the work done by Lawrence H.

Shaw on postwar growth of Greek agricultural production.7

Shaw uses
two measures of productivity. The first measure includes implicitly
the effect of composition and covers the period 1935/38 and 1945/63,
while the second measure utilized by Shaw covers the period 1954-
1963; it is one of pure productivity and excludes all composition
effects.

The measure of livestock productivity is given in Table 7 in

Appendix B. This table is constructed in terms of index numbers.

Aggregate livestock productivity (3.5 percent) moved in a parallel

-

*
According to personal interview with milk producers outside of
Thessaloniki, Laterini, Serras and Larissa.

ok
Productivity: in the sense of aggregate output production.

7H. Lawrence Shaw, Postwar Growth in Greek Agricultural Production,
Center of Planning and Economic Research Special Studies Series
(Athens, 19: ), pp. 214-230.
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way with livestock numbers between 1947/49 and 1961/63. Livestock
productivity was basically constant from 1947 to 1952. Since 1953,
however, it has been increasing at approximately a constant rate.

Table B-7 in Appendix B presents indices of the measure of pure
livestock productivity for the period 1954 to 1963. Over this period
pure livestock productivity increased at a rate of 4.3 percent per
year. This is considerably faster than the increase in the measure of
livestock productivity including composition for the same period. The
pure livestock productivity over the period 1957/59 to 1961/63 was
found to be 5.7 per cent per year. Shaw concludes that, "This faster
growth for the measure of pure livestockproductivity as compared with
the measure of livestock productivity including the effects of com-
pesition, indicates that composition change has had a negative effect
on livestock production in the period 1954-1963.“8

From Table B-8 in Appendix B it may be seen that until 1969
cattle productivity lagged behind the productivity of the other

livestock products. Since 1960, however, it has increased con-
siderably and it has come to rank first among the livestock pro-
ducts. In fact, Table B-8 in Appendix B reveals that cattle pro-
ductivity increased considerably faster than the productivity in
livestock lines, growing at a rate .in excess of 6 percent per year

in both measures.

ngional Patterns of Growth in Livestock Productivity

Regional patterns of gorwth in livestock productivity is

shown in Table 9 in Appendix B where it can be seen that cattle

88y the term "composition" Shaw means "a different organization of
production" (Shaw, p. 39 and 218).
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productivity increased faster thanthe productivity in other livestock
and faster in Crete, the Aegean Islands and Thrace (14.0, 11.0 and 10.4

respectively).

Number of Cattle per Holding

From Table 8below it can be seen that 79.2 percent of the
holdings raise 1 to 4 cattle, 16.19 percent of the holdings raise 5
to 9 cattle and small percentages of holdings raise cattle in
quantities above 10 head. In other words 95.39 percent of the
holdings raise 1 to 9 head of cattle.

The prevailing future holding in the Greek cattle industry

is that of a family operation which raises 1 to 4 head of cattle.

TABLE 8

NUMBER OF HOLDINGS, NUMBER OF CATTLE AND NYMBER OF
CATTLE PER HOLDING. GREECE 1971

Number of Cattle per Ho]ding2
Total 1-4 5-9 10-19 | 20-29]30-49 50 +

Number of '
Holdings {243,300| 192,720 | 39,400 9,100 | 1,220 620 240

Percentages 100%| . 79.2 16.19 3.74 0.50 0.25 0.09

Number of
Cattle 836,280| 413,500 | 244,920 | 113,240 | 22,000| 28,210 | 14,500

1. From a five percent elaboration of total farm. Livestock Census
_ of March 14, 1971.

2. Include dairy, beef cattle and dual-purpose cattle.

Source: National Statistical Service of Greece, "Statistical Yearbook
of Greece," (Athens, 1971), p. 172.
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The Typical Greek Livestock Farm

A typical livestock farm should be described as one which has
an average farm size of 7.67 acres which is further divided into 7
separate plots and is highly diversified.

Nearly all the cattle is dual-purpose in nature (i.e., cattle
areraisedon the farm to produce both milk and beef). Milk is still
the main product of the small farm, and the decisions taken by the
farmers refer mainly to milk.

The main crops grown by a typical farm are usually wheat
(barley and/or oats), maize, cotton, tobacco, alfalfa, in the northern
part of Greece, and olive trees, vine trees, fruits and vegetables in
both the North and the South with the exception of olive trees which

are not grown in the North due to climatic conditions.

The number of cattle is usually up to two (2) cattle per farm.
It was found that almost 83.2 percent of the livestock farms have an
average of 1-5 milking cows in a case study carried out by Professor
G. Kitsopanidis in a sample of 416 farms in Central Macedonia, Greece.9
In the introduction of this study he states: "At first, business
farmers did not show any particular interest for cow milk production
because of strong competition from some cash crops for the most

efficient utilization of the available land, labour and capital." And

the study attributes this trend to unfavorable conditions of climate,

9G. Kitsopanidis, "The Economics of Milk Production in Central
Macedonia, Greece." Reprint from the "Hellenic Agricultural Economic
Review," Vol. VI, No. 1 (Thessaloniki, 1970), p. 7.
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TABLE 9
NUMBER OF FARMS STUDIED AND NUMBER OF COWS MILKED

Number of Cows pér Farm Farms . %
Number Pgrcentage Cumulative
1-2 213 51.2 51.2
3-5 133 32.0 83.2
6-10 59 14.2 97.4
11 _and over 11 2.6 100.0
Total 416 100.0

Source: Kitsopanidis, op. cit., p. 7.

soil and technical and economic conditions of cow milk production pre-
vailed in Greece.

In a typical livestock farm the following feed stuffs are fed
to cattle: Feed grains (maize, barley, oats, rye), fodder seeds
(vetch and vetchling-lathyrus), fodder plants for hay (barley, oats,
vetch, peas, clovers, centil, bitter vetch, grass cut for hay, etc.),
fodder plants for green feed and roots (maize, sorghum, marigolds),
and fodder plants for grazing (barley, oats, vetch, vetching).

Other feeding stuffs such as pulp of beet, cotton cake,
Tucerne dry, and some of the minerals have lately only been added to
the cattle diet in Greece and especially in the more systematic

intensive units of cattle production.

The Feed Grain Industries

Over the entire sample period it seems that the area (and pro-

duction) under wheat remained stable, while total wheat production
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and average yield per hectare increased from 1,219 kg and 1,167 kg/h
in 19%4 to 1,930 kg and 1,959 kg/h in 1970, respectively. On the
other hand, the area under rye decreased from 12,000 hectares in 1954
to 7,000 hectares in 1970, and its production decreased from 51,000
tons in 1954 to 9,000 tons in 1971. The average yield per hectare
increased from 818 kg/h in 1954 to 1,285 kg/h in 1970 (See Table C-1
in Abpendix c).

An increase can be noted in the area under barley: from 211,000
hectares in 1954 to 341,000 hectares in 1970. Its production in-
creased, too, from 233,000 tons in 1954 to 718,000 tons in 1970, and
the average yield almost doubled, going from 1,015 kg/h in 1954 to
2,015 kg/h in 1970 (see Table C-1). But there was a decrease in the
area under oats which dropped from 138,000 hectares in 1954 to
80,000 hectares in 1970. Its production also declined from 150,000
tons in 1954 to 106,000 tons in 1970, while average yield increased
from 1083 kg/h in 1954 to 1,325 kg/h in 1970 (see Table c-1).

Fina]l&, the area under maize decreased from 253,000 hectares
in 1954 to 170,000 in 1970, although production almost doubled, in-
creasing from 254,000 tons in 1954 to 481,000 tons in 1970. The
average yield almost trippled, increasing from 1,005 kg/h in 1954 to
2,829 kg/h in 1970 (see Table C-1),

The table in Appendix C thus reveals that a considerable
increase in productivity has occurred in wheat, barley and maize
production. This is partly due to better varieties used over the time,
to better management techniques used, to increased mechanization al-

most in every phase of production and to use of better pesticides.
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It seems that a limiting factor exists, however in that

Greece now has almost reached the 1imit of geographic expansion of
feed-grains land. Further expansion on feed-grain acreage will de-
pend largely on the major irrigation projects carried out in the
agricultural sector of Greece, since water supply is the most impor-
tant limiting factor.

Another factor which is revealed is that Greece achieved a
certain degree of diversification of farming during the sample period.
The acreage once devoted to other principal crops is now under in-

dustrial and feed crops. Thus, the rate of growth over the period

1947-49 to 1965-67 was as follows: 0
Grains 5.0 percent
Feed Crops 9.4 percent

Industrial Crops 7.0 percent
Tree Crops 5.5 percent
Grains experienced a rate of growth equal to 3.7 percent in
Thrace in the 1952/54 to 1961/63 period, the highest in the country.
Macedonia had a rate of 3.6percent. Feed crops and hay experienced
rates of growth as high as 24.8 and 28.4 percent, respectively, in the
Aegean Islands over the same period, while legumes had their highest

1

rate of growth, 22.0, in Epirus over the same period. In 1966,

the largest area under feed-grain was the region of Macedonia.

102w , pp. 54-60, Table 2.6.

Vshaw , p. 62, Table 2.7.
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The structure of the farms which grow feed-grains remains
typical of the Greek farm in general which has an average of 8.3
hectares of arable land and is largely diversified. Large feed-grain
operations exist only in the region of Thessaly. Nevertheless, im-
portant changes in farm structure are occurring in Greece (though
slowly) or can be expected in the years to come. The farm labor move-
ment to the cities or abroad and increased labor costs have resulted
in a more labor extensive agriculture, with the relative importance
of dairying and, hence, of grassland farming diminished, while that

of crops, especially cereals, has increased.



CHAPTER IV
METHODOLOGICAL APPROACH

Introduction

The general and specific objectives of this study have been
stated earlier. In a broad sense, time series data were used for
demand and supply analysis in a primarily single equation approach.
Numbers of livestock and yields of livestock were utilized as separ-
ate dependent variables affected by farm prices. It was assumed that
most of the supply response was related to the conversion of some farm
products (inputs) into livestock products (outputs) and that a
substitution took place with other farm products.

The method of estimating each equation was the ordinary
least-squares method. The equations given in the models were chosen
by considering a priori knowledge of the industries, by using rele-
vant economic theory and, finally, by taking into account the reliable
data that exist in Greece today. Models which utilize time lag techni-

ques were also tried.

42
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Diagrammatic Presentation

of Feed-Catt]e Economy: Inputs

and Outputs

An effort was made to include important features of the economic

problems faced by both the producers of livestock products such as veal,
beef and milk and by the producers of feed-grains and roughage. The
model depicts the imports economy for livestock and feed-grains products
in order to examine the relationships between the domestically produced
products and the imported ones. It helps the reader to visualize, in a
simple diagrammatic presentation, the association of inputs used to pro-
duce the outputs in the feed-cattle economy (see Figure 2).

Figure 2 attempts to give a visual picture of the major inter-
actions involved in the greek feed-grain-livestock economy. Four major
distinct interactions can be distinguished:

a) demand for and supply of inputs which go to the production
of feed supplies. These inputs are also demanded by the
entrepreneurs who produce other outputs in other enterprise
combinations;

b) supply and demand interaction for each commodity produced,
i.e., feedstuffs. Feedstuffs are used as inputs to produce
livestock products;

c) livestock products which are direct]y.or indirectly
(processed) consumed by humans and/or animals (milk, for
example), thus giving another set of interaction forces of

supply and demand;
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d) The existence of a competitive process for the foreign feed-
grains imported to Greece since other importing countries
compete with Greek (domestic) livestock producers for access
over the same feed grains.

The recursive linkage among these major interactions is more
easily understood to take place in the livestock feed-stuffs demand
and livestock products price (supply) formation procedures. Due to the
dual character of the cattle herd and due to the very diversified type
of farming prevailing in Greece, multiple enterprise or resource allo-
cation competition is assumed to exist in the production side of the
feed-grains-cattle economy.

Land, buildings and tools are still considered as fixed factors
in a specific livestock enterprise in Greece and cannot be shifted rela-
tively easily from one enterprise to another. This observation (assump-
tion) leads to specification of a recursive type of model.

Whenever a time lag seemed to be the major factor explaining
a production phenomenon, distributed lag techniques were employed
to obtain "better" results.

Figure 2 shows that outputs A are produced from inputs A.

In other words, feed-grains are produced when inputs such as land,
labor, capital (in the form of fertilizer, machinery, seed, etc.) are
used. These outputs A can then be either treated as such or used as
new inputs (inputs B) to produce new products (outputs B). Outputs B,
which include the live animals of calves, steer, heifers and cows can
again, either be treated as such and be sold as live animals, or be
used as inputs (inputs C) to produce outputs C which comprise the live-

stock products being studied here, i.e., beef, veal and/or milk.
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Figure 2 also gives the path production of feed-grain and
roughage and of beef, veal and/or milk. In this diagram imports of
feed-grain, live animals and (final products of) beef and veal are
provided in order to illustrate the second open alternative (path of
production) which can be followed by the Greek government. This second
route can be a complementary path of securing livestock products for
Greek consumers as well and is considered as such in this thesis.

From Figure 2 it is clear that domestic (Greek) consumer
demand can be met either by following the first route i.e., by pro-
ducing beef and veal domestically, or by importing them or by a com-
bination of the two alternatives. The inputs used in the production
process of beef, veal and milk can be provided to the cattle industry
by choosing among the same three routes . Thus, Figure 2 specifies the
policy options open to the domestic producers, to domestic consumers
and/or to the government. This topic will be elaborated further later
on.

Figure 2 shows, too, that feed-grain and (to a lesser extent)
roughage compete for production resources with other crops. Land
utilized for feed-grain is also used for grain which goes for human
consumption. The same holds true for labor and capital. Thus, since
in this case land and capital are the most rare resources in Greece it
can safely be said that cattle production competes with human popu-
lation for grain. In addition, other crops use the production re-
sources which are devoted to grain (and hence, livestock products)
production. It helps, then, to think of other crops which should enter

into the model structure as competitive or complementary products.
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Further Diagrammatic

Development of the Model

For a more explicit diagrammatic presentation of the feed-
cattle economy of Greece the diagram in Figure 3 has been drawn.

Here, a more detailed picture of the feed-cattle economy is given.
More specifically, the new element which has been added in Figure 3
is the government which has its influence on the aforementioned
economy through trade regulations, institutional framework and policy
designing.

This diagrammatic presentation provides thought-stimulating
insights and helps one to think of the whole system of the economy
considered here. Thus, beginning at the base of the diagram retail
demand and supply for inputs and outputs can be formulated. Then,
wholesale demand and supply can be taken as a new subsystem. Pro-
ceeding upwards, the farm supply of livestock products can be distin-
guished and demand for inputs can be recognized easily. Furthermore,
the foreign trade element (imports) of both inputs and products is
clearly formulated.

The rest of the world demand stands at the very top of the
diagram, while the government stands at thg very bottom. Needless to
say, in this last component of the feed-caft]e economy variables such
as subsidies, advisory work, resources and development (technology),
etc. are included. Thus, this segment plays an important role and
seriously affects behavior of the parts involved in the system at hand.

In terms of this paper's organization and estimation procedure,
the wholesale supply and demand component was reduced for reasons such

as lack of data concerning the structure and behavior of the wholesale
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REST OF - THE WORLD DEMAND
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REST OF THE WORLD SUPPL

Y

FOREIGN SUPPLY

FOREIGN SUPPLY

FOREIGN SUPPLY

OF OF LIVESTOCK
OF FEED-STUFFS ALIVE ANIMALS PRODUCTS
: INTERNATIONAL TRADE Sl
‘IMPORTS IMPORTS
DOMESTIC SUPPLY DOMESTIC SUPPLY OF
OF FEED-STUFFS LIVESTOCK PRODUCTS | IMPORTS
FARM SUPPLY
DEMAND FOR K ¥
FEED-STUFFS WHOLESALE SUPPLY AND DEMAND

CONSUMERS
RETAIL DEMAND
AND SUPPLY

I

- GOVERNMENT, Institutional Framework
Policy-Making

Trade Regulations, etc.

Figure 3. The Feed-Cattle Economy in Greece and Its Domestic and
‘ Foreign Environment.
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industries involved in the feed-grain-cattle economy of Greece. This
by no means implies, however, that this component of the system is not
important. On the contrary, the efficiency of this component and its
performance influence both supply and demand for the products being
studied here. Relationships between marketing margins and retail and
farm prices are explained in a later section of the next chapter.

An even more detailed graphic presentatian of the relationships
which exist in the whole feed-grain economy is proVided in figure 4.
This diagram depicts the endogenous variables of the system as circles
and the exogenous ones as rectangles. Yet this is a kind of tenta-
tive division of these variables in these two categories since, some-
times, there is no clear demarcation line to what variable is endog-
enous and what variable is exogenous to the system.

Beef consumption and production are linked with both current
and lagged prices, and any difference between these two schedules may
be presented in the form of an identity equation. Here beef produc-
tion is defined as the total meat which is ready for consumption at
time t, regardless of its source of origin (domestic, imported as
frozen or as live animals which are slaughtered within the country
etc.).

Heavy arrows depict stronger|re1ationships, most of which have
been estimated in the empirical analysis of this thesis. The setup of
this diagram in Figure 4 helps one to visualize both the individual
variables used in each equation and to 1ist all the equations which

formulate the sybsystems and the whole system in general.
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Livestock Supply and Derived Input Demand

Supply response functions for the commodities produced in
the feed-cattle-subsector are based on micro-level assumptions con-
cerning the technical nature df feed grain and livestock production
and producer's objective functions. Equations (4.1) and (4.2) are
the general production function and objective function assumed for
livestock activities, while equations (4.3) and (4.4) are the gen-
eral production and objective function assumed for feed grain
activities; equations (4.5) and (4.6) are the production function
and the objective function for roughage (pasture) activities.

Finally (4.7) and (4.8) are for the trade activities.

e = Pep Qe Prg - Qg - PR Q- PL - Q- Py - O
where:

QLPP = Quantity of livestock products produced

f = denotes function

QFG = Quantity of feed grain used

Qp = Quantity of roughage used
QL = Quantity of labor used
Quantity of capital used

o O
FaS
| "

T Objective function in livestock products production, i.e.,

Gross Margin = Total Revenue - Total Variable Cost

©
]

Price
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FC = Fixed capital expenses used
A= Légrangian operator.
The subscripts are defined as follows:

LPP = Livestock products produced
FG = Feed grains index
R = Roughage index
L = Labor used in the production process
K = Capital (in general) used in the production process

For the feed-grain production activities the equations are:

Qg = F (@ Q.0 Q) (4.3)
Ree “Pra Qe PR " Qp - P QU - P s Q- FCH
+ AZ[QFG - f (QF’ QL’ QK)] » (4-4)

For the roughage activities the equations are:
Qp = f (Qps Q, Q) (4.5)
Re = PreQg-PpQp-P - Q -P-Q-FC
+ A3[QR = f (QF9 QL’ QK)] (4-6)
where:
QF: Quantity of fertilizer used in the production of feed arain

and roughage

Finally for the trade activities the equations are:
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Rivp = PLawe = Quiwp = Pk - Q- P Q - FC#
where:
LIMP = Imports of livestock products (beef and veal) imported.

Livestock production in Greece is assumed to be a function
of the quantity of feed grain, the quantity of roughage, the quantity
of labor used, the quantity of capital used in a general form, mainly
the variable capital. In addition, livestock production is a func-
tion of the fixed assets existing in the specific livestock category.
The fixed assets invested in the livestock industry in Greece are not
that specialized, on the average, over the time period examined. But
when fixed is defined to include feeder animals, feeding facilities
and other specialized capital and/or machinery used to produce the
livestock products being considered, then, for the Greek conditions,
and compared with the total capital investment in other farm enter-
prises, it can be said that fixed assest play a considerable role in
these two livestock industries.

For the country.as a whole the magnitude of fixed assets in
the veal and beef industries could by proxy be presented by the breed-
ing stock (of each industry) in existence at any given point of time.
Strictly speaking, due to the aggregation of inputs used in equation
(4.1) it cannot be defined as a production function but more correctly
as an aggregate input-output equation. The objective function assumed
for livestock producers (veal, beef, and milk producers) is given

by equation (4.2). A single enterprise objective function is assumed
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based upon the assumption that 1ivestock production activities re-
quire in general specialized inputs not easily adoptable to othér farm
production activities. In this sense the livestock producer is taken
to view his revenue as being realized from a single source and does
not consider other enterprises. Thus, thé_existence of fixed assets
for the enterprise constrains the producer from maximizing his

revenue by its effect upon the marginal productivity of variable in-
puts and by the generation of fixed costs specific to the enterprise.

The feed grain production function is thought to depend upon
the use of fertilizer, the amount of labor and the amount of capital
in form of combine machines and upon the weather index taken as the
rainfall measured in mm of rain.

Finally the import production function is taken to depend
mainly upon the amount of capital needed to buy the quantity of beef
and veal needed to meet the doﬁestic demand and/or the quantity of
labor in terms of real labor employed in that industry. The micro-
level production functions and objective functions can easily be
transformed to macro-supply response fuﬁctions and derived demand
functions as it was shown diagramatically in the previous section.
Thus, all that is needed is the transformation of the micro-level
assumptions to macro-level ones. In the language of mathematics
this transformation is accomplished by assuming the producer is
maximizing his objective function (R) subject to certain constraints
imposed due to the fact that his budget expenses are limited. The
mathematical conditions for optimizing such an objective function

require that the partial derivatives of the objective functions
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with respect to production factors are equal to zero.* The Marginal
Value Product (MVPxi) of each ﬁroduction factor must equal its price
for the constraints to be satisfied and the profits (revenue) to be
maximized.

Thus, one equation for each input can be written expressing

what was said in the text.

3R 3Q
LP LPP
—_— =P . - P =0 (4.9)
3R 3Q
LP _ . ONLPP _
3y P T aq, R 7O (4.10)
oR 3Q
LPP _ . _LPP _ -
30 PLP 30 PL 0 (4.11)
L L
oR 3Q
LPP LPP
=Py ——-P,=0 (4.12)
aQK LP aQK K
aR
__LPP _ - =

The system contains five functions and five unknown quantities,
since prices are assumed to be given and known at the micro-level.
This system of equations can be rewritten in reduced form making all
endogenous variables a function of exogenous prices. When this is

done the general form of the functions will appear as follows:

Qpp = F (PLps> Peg » Pros PLs Py) (4.14)

*
Within the context of static theory.



U6 = (Pp> Peg > Pro» PLo Py (4.15)
Qg = f (P ps Ppg » Pp s PLs Py) (4.16)
0, = (Pps Prg » Py PL,.PK) (4.17)
% = (PLps Prg » Pro» PLo Py (4.18)

Equations (4.9) - (4.18) represent the supply response and
derived demand functions theoretically generated by the static micro-
level conditions specified.

The term QK is taken to denote capital used in a general
sense in the productive process. This includes both the variable
capital and the fixed capital (fixed assets) and the assumptions
concerning the existence of fixed assets (inputs) specialized to
the enterprise lead to the appearance of a separate quantity term
chosen as a proxy for these fixed assets in the macro supply and
derived demand functions. Here the fixed assets are viewed as an
input into the livestock and feed grains and roughage producing
activities which become variable over a longer time span and hence
the same factors are assumed to generate the demand for inputs. The
assumption that a fixed asset is fixed only for one production year
changes only the nature of the economic theory involved in specifying
the derived demand re]ations for the productive resources. Over the
sample time period what is classified as a fixed asset and sets
constraints to profit maximization of a producer becomes variable
and is not a constraint to this goal achivement any more. But to

understand producer's investment behavior and his decision making
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each year, the notion of the fixed asset theory seems to be very
crucial. Thus, to have a clear picture of the system the quantity
of breeding stock demanded in a static sense can be specified as

follows:
(NBC, NVC, NMC) = f (PLPP’ PFG" PR"’ PL’ PK, PIMPBV’ NBCt_],
cht-l’ NMCt_]) (4.19)

where:

NBC, NVC, NMC = Number of beef and veal cows and number of milk

cows respectively

PLPP Price of livestock products produced, i.e.,

price of beef and veal and price of milk

PFG = Price of feed grains

PR = Price of roughage

PL = Cost of labor

PK = Capital cost

PIMPBV = Price of imported beef and veal

NBC, ;s NVC,_ ;s NMC, , = Number of beef, veal and milk cows

respectively in t-1 year.

The beef and veal industries are viewed in this study in
relation with the feed grain economy and the import economy for the
two livestock products, i.e., beef and veal. The derived demand for
feed grain and roughage generated in the livestock sector are a major
source of demand for these grains as this is shown by the variables

which are used in the feed grain demand equation(s). Thus, the
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interaction of the livestock sector's (here only the beef and veal
industries) derived demand for feed-grain and the supply of feed-

grain form the market price generating process for feeds.

Supply and Derived Input Demand for Feed-Grain and Roughage

The economic theory behind the specification of feed supply
response functions is the same with the theory used in specifying
livestock supply response functions. However, a different set of
assumptions have to be made for the specification of the feed
supply response functions and hence, different empirical specifica-
tions must be‘derived.

Due to the small farm enterprise in Greece the feed-grain
grower cannot achieve a farm income to live upon and he is taken
here to have a multiple enterprise objective function which is max-
imized thus giving him the appropriate level of income. His assets
are not so specialized and he is not constrained that much to shift
his assets from one enterprise to another. Under the Greek con-
ditions quite a few farmers in the plain of Thessaly are specialized
as grain producers. Most of them consider these activities as
complementary since the only requirements specified by the grains
are not that much labor and/or capital.

Since Greece has been a net importer of grains, she subsidized
them most of the time andin different ways. These conditions and
these factors lead to the specification of the followino production
relations and associated objective function always within the general

micro-static level.
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Qe = f (L. LB, K) (4.20)

Re = (Pey + SPy) » Qpy + (Pep + SPey) = Qpy

(PL * QL) - (PLB * QLB) - (PK . QK)

+

A (Qer * Qe - 1)

+

A Qg = F (0, Qpps Qp)l

<+

"3z = F Qs Qgps Qp)) (4.21)

where:
QC = Quantity of crop
L = Land
LB = Labor
K = Capital

RC = Objective function for a crop producer; the same as in
livestock production

SP = Support price or subsidy price

A = Lagrangian operator

WI = Weather index

1 = Crop enterprise number 1

2

Crop enterprise number 2

GI

Government intervention program(s).

It can be seen from (4.20) that given weather conditions feed
grains and/or roughage production is a function of land, labor and

capital - in all its forms - used in each crop enterprise.
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A1l inputs are assumed to be variable to the industry but

not to the firm. The objective function of a typical Greek feed
grain and/or roughage producer indicates that his revenue is

realized (generated) either by selling his product to the market
or by selling his product to the government agencies responsible

for the grain storage program. The constraints of his objective

function are set from the fact that his land input devoted to the

grains production is limited (given).

The physical input-output

relationships existing for each activity and the technology included

are given as well. To determine the conditions necessary to maximize

the constrained objective function of a typical producer and in order

to set up this set of functions in the form of supply response and

derived demand functions one proceeds mathematically as follows:

Qcy = f (Peys SPCys Peps SPeyps

Qez = F (Peys SPeys Peas SPeys
Q¢ = £ (PLis SPLi, P, SP
L 1> SPcr» Pezr SPeae
2 _
Q" = f (Pey» SPeys Pegs SPeos
Q¥ = ¢ (.., SP.., P, SP
LB c1* SPc2> Pea SPe2e
2 _
Qg = (Peys SPeys Peas SPeos
Q1 = £ (Peys SPys Ppys SP
K c1* SPers Pe2s SPe2s
c2

Q" = F (Pys SPeys Pegs SPeos

PL’

P>

P>

PLB’

P’

Plg:

PLB’

Pl

P g

(4.

(4.

(4.

(4.

(4.

(4.

(4.

(4.

22)

23)

24)

25)

26)

27)

28)

29)
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If the equations (4.22) - (4.29) in this section are compared
with the ones in the sectiqn dealing with the empirical equations
adopted to explain what was intended to be done, it will be seen that
supply of crops is generally thought of as consisting of units (head
of cattle, acres, etc.) times yield (pounds, kilograms, etc.). The
abstract theoretical relations presented here includes no such dis-
tinction. The question is a simple one of the nature of the
resource(s) used; how many resources are needed to generate that much
(say Q) quantity of output.

The decision to be made by farmers is to choose alternative
policies which lead to the same resu]t but with different sets of
costs. Such a decision can be: Should a farmer increase acreage or
yields in order to arrive at the production of the same output Q?
These two simple alternatives dictate different response to different
producers and this finally depends on the marginal value product of
each factor considered. Given the Greek conditions under which land
is a scarce factor the dynamic response pattern may differ from that
of an American farmer since resources associated with altering yield
are more variable in nature than those associated with land use in
the case of a Greek farmer. The opposite could be true for his
American colleague.

Policy constraints may be acreage or yield specific in regard
to the type of inputs or activities constrained as is the case with

tobacco in Greece during recent years. In this study yields and unit
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functions are used along with a single supply response function.]

The primary reasons for estimating yield and unit functions separately
is the fact that it is believed that the dynamics of the two relations
are different and different variables come into play in each relation-
ship. This, however, has been done for the livestock products and

for feed grains and roughage as well.

1For a theoretical discussion on this topic see: Gordon Gemmill,
"The World Sugar Economy: An Econometric Analysis of Production
and Policies." Unpublished Ph.D. thesis, M.S.U., 1975.
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The Econometric Model -

The General Linear Model 2
The General Linear Model can be regarded as follows:
k

Yj = i§18ixij+ Uj j=1,2,...,n (4.1)

where:
Y.: the dependent (endogenoué) variable or predictant;
X;: The independent (exogenous) variable or:predictor(s);
Unknown parameter that depicts the influence of inde-
pendent variable(s) upon Yj;
U.: random disturbance term on the jth observation repre-
senting the influence of the predetefmined variables
Xi left out of the equation or errors in the measure-
ment of the dependent variable Y.
The endogenous variables Xi can be fixed or random variates.
It was generally assumed that these variables are of the first case
(type of endogenous variables) since such an assumption simplifies
the analysis. However, when the exogenous variables are assumed to
be random variates, they can be assumed to have a probability distri-
bution independent of the disturbances. It;is further possible to
consider errors of measurement in the independent variables, errors
which complicate the analysis considerably. Thus, it was always

assumed that the independent variables are measured without error.

2 The present exposition heavily draws from H. Theil's work, Principles
of Econometrics (New York: John Wiley and Son Inc., 1971).
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Many assumtions could be made about the first and second
moments of the disturbances. However, for the purpose of this analysis
here it will be assumed that they have expected values of zero (normal-
ity), constant variances (homoscedasticity) and zero covariances (non-
autoregression). These assumptions imply that the expected value of

Yj equals

] B,ix,ij J = ],2,...,"

"N o x

E(Yj) = i

i.e., the variance of the dependent variable is constant for all
observations (this is called homoscedasticity), and the disturbance
terms are pairwise uncorrelated for all observations.

The model becomes unduly complicated if any one of the Xs
is linearly related to any other Xs in the model. Furthermore, no
statistical problems are involved when the number of observations is
equal to the number of regression coefficients in the model. Thus,
the following assumptions are made which rule out these possibilities:
a) no linear relationships exist among the observations on the indepen-
dent variables, the Xs, and b) the number of }egression coefficients
is less than the number of observations.

Because matrix notation aids in conciseness and brevity, it
is adopted here for this short discussion about the linear regression
model employed in this research effort.

Letting
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= - = =
Y, "xlz'-'~’x1£7 1
Y2 ]’XZZ”“’XZK 2
Y= , X= . 7|
..Yn_J L.].’XDZ’""XM(_J ;k._
(nx1) (nxk) (kx1)
Uy
Up
and U =
U
- nd
(nx1)

then the general linear regression model can be written succinctly

" as follows:

Y=Xg+U (4-2)
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Single Equations VS. Simultaneous Equation System

A first economic system which was thought to describe the
feed-cattle economy of Greece consisted of nine equations for the
beef segmeht with nine dependent variables, of which four were in an
identity form.

The veal segment employed the same equations and the same
number of both endogenous variables to be estimated and exogenous
variables appearing in an equal number of identities.

The milk segment employed eight equations, of which three were
in the form of an identity. Imports of fluid cow milk are not in-
cluded in this model since there are almost none.

The feed-grains segment also included nine equations, of which
four were in the form of identities, while the pastures (roughage)
segment of the model included eight equations, of which four were in

the form of identities.

Thus, 19 endogenous variables remained to be estimated with
22 degrees of freedom. The overall system was overidentified since
in a complete model the number of structural equations must be equal
to the number of endogenous variables. And it was expected that this
would be the case here since, according to economic theory, to manage

to construct an exactly-identified system for such a large part of the
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agricultural sector would necessitate the insertion of variables
which contribute very little or at all to the explanation of the vari-
ation of each independent variable. Apparently, these variables are
not backed by tﬁe economic theory itself.

' The structural form of the equations which was set up to model
the feed-cattle economy of the Greek agricultural sector called for
both "recursive" and "simultaneous" relations to be specified and
estimated. A recursive relation is defined as a structural function
containing at least one lagged endogenous variable (and thus exogenous
to the period in question) as an independent varfab]e but no current
period endogenous variables as independent variables. On the contrary,

a_simultaneous relation is defined as a function containing at least

one current period endogenous variable as an independent variable.
This study did not enter into the historical debate about the nature
of the "economic world." In other words, it did not address itself to
the question: are economic phenomena taking place in an interdependent
way (in a Haavelmosian approach) or in a recursive (Causal-chain Woldian
approach) way? There are excellent references on this issue and the
reader should consult them if interested.3

The statistical estimation of the parameters of simultaneous
equations is confined to identifiable equations, but this is not the

serious problem it may seem since structural equations are usually

3gar1 Brunner (ed), Problems and Issues in Current Econometric
Practice (Columbus: The Ohio State University, College of Admin-
istrative Science, 1972)
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overidentified; and the reason for this is that in a system like the
one under examination the number of predetermined variables tends to
increase with the number of equations, whereas the number of the
endogenous unknown parameters to be estimated in any particular equation
is rather small.

Two-stage least squares technique produces an instrumental
variable for independent endogenous variables in the function. And,
ideally speaking, an instrumental variable is nearly independent of
the function's error term but highly correlated with the independent
variable for which it is an instrument.

To the extent that the instrumental variable achieves its
desired properties, the bias of the estimate of the parameter for the
endogenous independent variable is reduced. But this reduction of bias
occurs at the expense of some efficiency. The instrumental variable
never perfectly matches the variation of the endogenous independent
variable it represents; and, due to that reason, it is obvious that
some information is lost. In problem solving research the decision
whether to use simultaneous equations estimators, such as the ones
coming from the use of 2SLS, must take into account whether the elim-
ination of bias achieved is worth the efficiency lost.

In this study, following Karl Fox's approach, single equations
were tried, since it was believed that an equation which expresses the
price of the commodity (or, what is the same for that matter, the
quantity) as a linear function of its supply (price) and consumer
income would contain only one endogenous variable as a function of the
other two predetermined variables. This is also a true "structural”

demand equation, and, if it is assumed that the disturbances (residuals)
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from this equation are random and normally distributed, then this
equation fitted by the method of least-squares with price as the

dependent variable is identical to the Maximum Likelihood Estimate
(MLE) indicated by the commission approach. Thus, the single equation

approach was fully justified in this case (Koopmans, 1945).4

Model Design and Identification

The econometric modeling approach aims at specifying the model
according to the existing body of knowledge of economic theory at the
time of model specification. The estimation of the model's parameters
came from a rather general knowledge of the populationvfrom which the
study sample was drawn and, hence, was based upon statistical inference
techniques which used samples of data describing the population for
which generalizations are made. This leads to the econometric modeling
approach which depends on time series data and various forms of regres-
sion analysis. It is of course implicitly assumed in all these kinds
of studies that relationships and parameters estimated from these time
series data can adequately be described by the relationships modeled.

The task of a’researcher who uses time-series data like those
used in this.study is to know the structure and behavior of the
sector or sub-sector that is under investigation and thus be able to
formulate a model which moreor less explains the economic relationships
which are tied together. The explanations are found in the parameter
estimates which are estimated (or considered) either from an original
economic relationship or from data transformed to describe relation-

ships which exist in a population.

4T. Koopmans, "Identification Problems in Economic Model Construction,"
Cowless Commission Monograph No. 14, 1945.
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In specifying or identifying a model one must explicitly make
decisions defining which variables represent exogenous variables (given)
and which represent endogenous variables to be estimated by the model.
In fact, specification of variables as exogenous or endogenous is a key
decision in building a model. As a result of this decision the
scope of the model and its capabilities are essentially set. A speci-
fication which is too broad can lead, for example, to a system too
complex to manage with regards to certain time and material (money)
and/or human resources constraints. Thus, the original model was
intended to include a Common Market interface to observe supply re-
sponse under E.E.C. prevailing (market) price structure. But due to
data constraint the idea was postponed for testing in other than this
dissertation research effort.

On the other hand, too narrow a.specification will force one
to omit important factors and interactions important to determining
system behavior.

Generally speaking, the limits of a model specification are
established by the purpose which the model is built to serve. The
general assumption that the Greek feed-cattle economy is a stable
system holds, but at any point in time it is generally believed
that this particular etonomy is not at an eqﬁilibrium because of ex-
ternal influences (shocks) which are operating.

The economic model which represents the feed-cattle economy
would eventually converge to an equilibrium point (value) if all exogenous
variables were held constant. But of crucial importance in the case
under consideration is the speed with which the system is moving to-

wards that point. And this speed depends on the rate of adjustment
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of each activity within the model which in turn depends on structural
and other characteristics representing the initial starting point of
reference of the system as well as on the interrelationships among
activities.

Thus the model was first specified with the help of the know-
ledge of the sub-systems studied, and the characterization of the
variables as exogenous and/or endogenous was based upon the author's
knowledge of the economy studied and upon the existing body of know-

ledge of economic theory.

Needless to say, such a characterization is not an easy
and brief task. On the contrary, it is a difficult and time-consuming
job and sometimes the researcher has to refer continually to the study
to make careful analytical observations of each subsystem and then to
the data at hand in order to develop simple, but helpful dia-
grams, correlations and graphs. After performing this task, the re-
searcher undertakes a kind of "trial and error" process through the
use of a computer device in order to come up with--within a reason-
ab-le time span--the final decision about what variables were going to
be included in the model to satisfy economic theory's constraints and
the subsector's and quel's (system's) requifements.

These last twb sets of constraints and, particularly, the very
last one, affect or influence, the accuracy of the system. And if the
accuracy of the system is of primary concern, then it probably means

that the scope of the system has to be restricted. For this to be
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done, of course, the researcher must have the ability to distinguish
among all factors the ones that are the most important. Also, judg-
ments regarding factors such as the additional "benefits" and "costs"
resulting from such a specification have to be executed by the researcher
himself.

A criterion for selecting exogenous variables for use in fore-
casting models is that they must be more readily forecast outside the
model than the endogenous variables. Otherwise, it is hopeless to use
them to estimate the endogenous variables. In explaining, for example,
how many acres are planted under feedstuffs, the weather variable con-
cerning the planting period should not be left out since, being truly
an exogenous variable to the economy at hand, it greatly affects farmers'
decisions to plant or not plant feedstuffs acreage. The same is true
for time with regards to explaining average yield per cow. The "tech-

nology" variable should also not be omitted.



CHAPTER V
DEMAND

Consumption

The final purpose of all farming (agri-) business is consump-
tion. Indeed, the attitudes of consumers toward farm-produced food
play a crucial role in the operation of the complex system of inter-
related industries that compose the feed-grain-cattle economy.

It is appropriate, then, to begin by looking at what and how
much of these products consumers buy, how their eating habits have
changed over time and the economic decision-making process that under-
lies their decisions and behavior. The economic rational behavior
of people is expressed in demand theory which is used to explain why
consumption behavior and patterns (trends) are what they are.

In this chapter it will be shown how consumers make their
choices about food consumption (particularly about beef, veal and
milk). In a separate section the general theory of demand as it is
usually formulated will be given. Later in subsequent sections
empirical demand estimates are provided with elasticities of demand
(own, income, cross-demand) for the products included. Still later
a few words on the derived demand of feed-grains will be presented.
But first in the immediately following section some general con-

siderations about demand are given.

73
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Consumer Choice

Consumer choice, in general, is based upon the utility theory,
and, particularly, in economics upon the marginal utility theory. The
total utility someone gets from consuming a food product increases
rapidly with the first bite and then slows down (but continues to in-
crease) until he has eaten that food which satisfies him (or his
stomach). If he eats more, he will experience dissatisfaction and his
total utility will start to decrease.

The marginal utility, which relates to the utility of each
succeeding bite, decreases as more and more food is consumed. This is
called the law of diminishing marginal utility, and it has a physio-
logical and psychological basis.

These are the very general foundations upon which the demand

theory has been built by economists.

The Theory of Demand

Definitions and Demand Relationships

Demand is a behavioral relationship that describes how much
product will be demanded at different prices under a certain set of
conditions.

Consumer demand refers to the purchasing behavior of one or
more buyers who consume a product.

Intermediate demand refers to price-quantity purchasing be-
havior of buyers who demand the product for resale or use it as an
input into a production process in order to produce a new product.

When the individual demands of buyers at any one market level and at
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any point in time are added together, the aggregate demand is derived,
which is called the market demand.

Equi-marginal rule is the general rule guiding maximization of
satisfaction which says that, given a level of income, it should be
allocated among all possible choices such that the marginal utility
per money unit of expenditure on each good and service is equal to the
marginal utility per money unit of expenditure in every other use.

The price-quantity relationship is generally formulated under

the assumption of ceteris paribus condition, i.e., under the condition

that all other factors (things, conditions) affecting consumption re-
main constant at the time when this relationship is specified. Among
these factors are: price expectations, availability of the product(s),
income, etc.

With this sort of exposition as background, the general form
of consumer demand can be expressed as the relationship between price
and quantity (demanded) purchased (1) of a well-defined product,

(2) at or during a particular time and (3) at a specified place or
area. This relationship assumes that factors such as consumer dis-
posable income, prices of substitute products, prices of complementary
products, expectations of future prices and income, and tastes and
preferences (technology) remain constant.

Thus, the general form of consumer demand can be expressed as

follows:

d _
Q = 'f(P-i/Yo PS, PC’ EPY' T, '") (5"1)
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quantity demanded;
function of;
price of the good examined;

f
P
/ : holding following things (variables) constant;
Y
P
P

income;
¢} price(s) of substitutes;
¢ price(s) of complements;
EPY: price and income expectations;

T : tastes and preferences;

m : population.

Because of the principle of diminishing marginal utility, the
price-quantity relationship is always negative. That justifies the
negative sign before the demand function in (5-1). This is a point
to be remembered later in the empirical estimation of the demand
function. Expressed geometrically, it means that the demand curve
slopes downward.

From the basic demand function in (5-1) some other interest-
ing functions can be derived which are empirically estimated later on
in this chapter. However, it is of great convenience that they also
be explicitly (but in general terms) expressed here. Thus, the

expression
4 = -f(P./Y, P, P, E, T) (5-2)
i’ Ts? "¢ TPY?
is called own-price relation of demand. The expression

d_ .
Q = if(Y/P.'s PS’ PC’ EPY’ T) (5'3)
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is called income relationship of demand. The expression

T) (5-4)

d _
Q = if(Ps’ PC/Pi’ Y, Epr

is called cross-demand relationship expressing that as the price of

one product increases or decreases, the quantity demanded of a re-
lated product will increase or decrease, depending upon how these:
products are related in consumer decision making behavior.

Now, as far as (5-3) is concerned, it has been a common habit

in demand theory for a good to be called normal or superior when an

income increase results in an increase in quantity demanded of that
good. If the increase of income calls forth a decrease in the product
purchases, the good is usually called an inferior good.

From (5-4) it is a custom to derive two definitions (or actually
relationships). If the price of a product X decreases, this may re-
sult in a lesser quantity of product Y being demanded. If this is so,
then products X and Y are substitutes. However, if the price of X
decreases, this may result in a greater quantity of the product Y
being demanded. Then, if that is the situation, the products X and

Y are called complements. (Here, H = i, Y = s,c).

Demand Elasticities (own-price, income, cross)

From (5-2), (5-3) and(5-4) the own-price elasticity of deménd,
the income elasticity of demand and the cross elasticity of demand can
be obtained, respectively, if the corresponding relationships are ex-
pressed in their first-order derivatives with respect to: own-price,
income and price of other goods, and multiplied by their respective

ratio of quantities at their means.
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d
Q. P = E_ = own-price elasticity of demand 5-5
3p EFI p p y (5-5)
a8 ¥
aq_, g° E_ = income elasticity of demand (5-6)
oY g y
aq¢ (Ps>re) lasticity of demand 5-7)
a(Ps,PéT'. ﬁd = Ec = cross-elasticity of deman (5-

where: P, ﬁd, ﬁs’ Pc are expressed at the values of their means;
a) If Ep = -1, it is said that the product has a unit

elasticity or it is called unitary elastic.

b) If E_ < -1, the product is called price elastic.

c) If -? < Ep < 0, the product is called price inelastic.

d) If Ey > 0, the product is called superior or normal.

e) If Ey < 0, the product is considered to be an inferior
good.

f) If EC > 0, the goods compared are substitutes.

g) If Ec

A

0, the products compared are complements.

Under special, but not unusual circumstances, the three
elasticities (own-price elasticity, income elasticity and cross-pro-
duct elasticity) will sum up to zero for a given product. In other

words,
E +E +E_= -
p y c 0 (5-8)

This suggests that products which have many or close substitutes also
have more price elastic demands, and those products that are highly
superior when income increases, even if they have few substitutes,

may be price elastic.
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Sometimes the concept of total price elasticity is used.
Whereas own-price elasticity is a measurement of changes in quantity
demanded when price changes, other things remaining unchanged

(ceteris paribus), total price elasticity is a measure of quantity

change in relation to price change, allowing other factors to change

(mutatis mutandis). The total elasticity for a given product will be

less elastic than the more standard ceteris paribus elasticity.

Demand Estimation

With the previous chapters and the static theory of demand ex-
plained in the theory of demand section as background, one first big
step has been completed toward the demand estimation. As stated by
Waugh:

The first step in any statistical analysis should be

to set up some sort of theoretical model describing

how the markets for a commodity work. The model

generally starts with a listing of factors that are

believed to affect the supply, demand, and price of

the commodity. Diagrams are often Qelpfu] in por-

traying various interrelationships.

The model may be complex, with several equations representing
a number of supply-demand equations and constituting what is called a
simultaneous equations system, or it may be rather simple, with one
equation representing demand. The second approach was followed in
this research effort while the first approach remained for use in a
further investigation of the feed-cattle economy.

The model finally

...should be put into a form that can be fitted by
statistical techniques to determine if it is

]Frederik Waugh, Demand and Price Analysis, U.S.D.A., Technical
Bulletin 1316, Nov. 1964, pp. 6-7.
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consistent with the observed data. To set up a good

model for measuring the demand for any commodity, the

researcher must have an intimate understanding of the

markets for that particular commodity. The routine

fitting of the same model to cotton, beef cattle, and

canned peas is poor research method.

Once the variables that detérmine demand for a given product
and the mathematical form of the relationship among the variables have
been selected, the researcher is in a position to use observed data to
fit the relationship;

Of the two types of data, the cross-section data and the time-
series data, the second type of data was used in this thesis since it
was more easily available. The quantity data for annual consumption
were computed by dividing the total annual domestic disappearance
(consumption) of the products examined by the population (both humans
and/or animal population). The resulting figure represented the
average annual consumption for an average consumer (human and/or animal).
The prices used were annual weighted prices published in various sources,
and the method utilized was multiple regression analysis which was
briefly discussed in the chapter on methodology.

In the section on theory of demand the variables which enter
into the demand function were provided. In this section the a priori

knowledge of the variables which enter into the demand function in

the empirical analysis will be given for each product separately.

2S.P. George and G.A. King, "Consumer Demand for Food Commodities in
the United States with Projections for 1980," Giannini Foundation
Monpgraph 26, California Agric. Exp. Station, March 1971, pp. 1-2.
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Factors Associated with Demand for Feedferain and Roughage

Price Factor

Certainly, it would be expected that a change in price will
result in a change in the quantity of feed-grain demanded. The impact
of feed-grain prices on the demand for it is different under the
various uses, availability of substitutes, level of per animal con-
sumption and the kind and size of livestock population existing in
Greece over the sample period.

In Gréece it is difficult to determine the relationship be-
tween changes in prices of feed-grain and demand, due to the lack of
complete and reliable data either of a time-series or cross-sectional
nature for consumption per animal. But it is logical to expect that
the proportional change in the quantity of feed-grain and roughage
consumed by cattle and, for that matter, used by cattle growers will
be less than a proportional change in price since these feed-stuffs
are the most prevalent stuffs in cattle feeding. This means that the
demand for feed-grain and roughage is expected to be inelastic with

respect to the change in price.

Cattle Population
Cattle population is an important factor in determining the
general level of demand for feed-grain and roughage. Thus, with an
increase in cattle population, it is in general expected that the de-

mand for feedstuffs would increase.

The Price of Related Goods
Cattle population is uéually fed with feed-grain and fodder.

plants; and roughage should be considered as a related good to feed-



82

grain and vice-versa. Pasture condition and quality should have been
other factors if there were data available on them since, if pasture
conditions and quality were improved, then it should be expected that

cattle would consume less feed-grain.

Cattle Feeding Practices and Management

Cattle feeding practices and management also cause demand for
feedstuffs to change}from time to time. These practices involve not
only the feedstuffs being considered here, but also other feedsfuffs
as well which may be substituted for those under consideration. Since
cattle population was not fed with other feedstuffs over the sample
period considered (but only late in the 1960s), it can safely be con-
cluded that there was no other product that could replace feed-grain

and roughage in the cattle feeding practices in Greece for that period.

Farm Income
Changes in farm income often lead to major changes in demand
for feedstuffs. The degree of impact will depend largely on the
existing level of farm income and income e]asticify of demand for feed-

grain and roughage.

The Availability of Feed-Grain and Roughage
The quantity of feed-grain énd roughage available to the
cattle growers always has had a positive impact on their quantity de-
manded. The imports of these feedstuffs and the positive effect on
the growth of the livestock industry which the P.L. 480 program has
had, is a sign that, up to a certaih extent, the larger the quantity

available, the greater the demand.



a3

The Prices of Livestock Products
Prices of livestock products is an important factor in deter-
mining the level of demand for feedstuffs since the demand for these
stuffs is an (immediate) derived demand because it is derived from
primary or consumer demand for livestock products. Generally speaking,
it is expected that the higher the prices of livestock products are,
the higher the quantity demanded for feed-grain and roughage will be.

Empirical Estimation of Demand

The Variables Used
In this section the empirical results are obtained by solving
the various equations of the feed-grain and roughage model by means
of OLS. Here all the variables used in the entire study are presented

in order to have tham all together in one place for easy reference.

Endogenous Variables

QBD : Quantity of beef demanded at the farm level divided by Greek
population, in kg/head.

BCSL : Number of beef cows slaughtered, in thousand head.

YBC : Average yield per animal unit, i.e., per beef cow, in kilo-
grams. ,

QBIMP: Quantity of beef imported divided by Greek population, in
kg/head.

QBS : Quantity of beef supplied which is the result of quantity of
beef produced plus the quantity of beef imported, in thousand
tons. The quantity of beef produced is the result of BCSL x
YBC. Identity.
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QVD : Quantity of veal demanded at the farm level divided by Greek
population, in kg/head.

VCSL : Number of veal-cows slaughtered, in thousand heads.

fvc : Average yield per animal unit, i.e., per veal cow, in kilo-
grams.

QVIMP: Quantity of veal imported divided by Greek population, in
kg/head.

QVS : Quantity of veal supplied = quantity of veal produced plus
quantity of veal imported, in thousand tons. Identity.

QMKD : Quantity of milk demanded at the farm level divided by Greek
population, in kg/head.

NCM : Number of cows milked, in thousand head.

Ycm Avefage yield per animal unit, i.e., per milk cow, in kilo-
grams.

QMKS : Quantity of milk supplied, in thousand tons. Identity.

QFGD : Quantity of feed-grain demanded at farm level divided by the
animal population, in kg of TDN.

QFGP : Quantity of feed-grain produced, in thousand.tons of TDN.

QFGIMP: Quantity of feed-grain imported, in thousand tons of TDN.

QFGS : Quantity of feed-grain supplied = QFGP + QFGIMP, in thousand
tons TDN. Identity.

QRD : Quantity of roughage demanded divided by the cattle population
in Greece, in kg of TDN.

QRS : Quantity of roughage supplied which is equivalent to quantity
of roughage produced since no imports of roughage are assumed
here, in thousand tons of TDN.

FPFS : Farm price of feed stuff deflated by the CPI, in drs/kg.
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Exogenous Variables

GNP : Gross National Product divided by the Greek population
and deflated by the CPI, in drs/head.

T : Time variable.

FP(L+M) : Farm price of lamb and mutton deflated by the CPI, in
drs/kg.

QBC ¢ Quantity of beef consumed at the retail level divided

by the Greek population, in kg/head.
BCSLt_] : Beef cows slaughtered in t-1 period, in thousand head.
(FPB/FPFG)t-1: Ratio of farm price of beef over farm price of feed-
grain deflated by CPI in period t-1.

DVb : Dummy variable for subsidy of 2 drs/kg liveweight paid
for animals weighing more than 250 kgs liveweight for
the years 1963-1968.
RPB : Retail price of beef deflated by the CPI, in drs/kg.
qQvC : Quantity of veal consumed at the retail level divided
by the Greek population, in kg/head.
NTCt_] : Number of total cows in t-1 period, in thousand head.
FPVt_] : Farm price of veal in t-1 period deflated by the CPI,
in drs/kg. |

va : Dummy variable for subsidy given in the years 1965-
1972 in order to promote increase of veal production,
in drs/kg.

RPY : Retail price of veal deflated by the CPI, in drs/kg.

RP(L+M) : Retail price of lamb and mutton deflated by the CPI;

in drs/kg.
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Quantity of milk consumed at retail level divided by
the CPI, in kg/head. '

Farm price of cheese deflated by the CPI, in drs/kg.
Number of cows milked in t-1 period, in thousand head.
Farm price of milk in t-1 period deflated by the CPI,
in drs/kg.

Dummy variable for milk subsidy given to the farmers
during the years 1965-1972 to promote increase in milk
production, in drs/kg.

Animal units fed. Here total carcass meat production
of all categories of meat is taken and divided by 100
kgs of carcass weight; the result is taken as animal
units; in thousand units.

Farm price of feed-grain in t-1 period and deflated
by the CPI, in drs/kg.

Wholesale price of corn in USA, in cents/kg.

Animal units fed in t-1 period, in thousand units.
Farm price of roughage in t-1 period deflated by the
CPI, in drs/kg.

Dummy variable for subsidy given to the alfalfa grow-
ers during the years 1965-1972, in drs/stremma.

Beef cows slaughtered in t-i period, in thousand head.
Veal cows slaughtered in t-i period, in thousand head.
Number of milk cows in t-i period, in thousand head.
Farm price of beef in t-i period deflated by the CPI,
in drs/kg.
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Farm price of milk over the farm price of feed-grain;
this variable proxies the profitability of the milk
enterprise and is generated by dividing the two vari-
ables.

Farm price of milk over the farm price of feed-stuffs;
the last variable includes both feed-grain and
roughage as well.

Farm price of milk lagged i periods and deflated by
the CPI.

Farm price of beef divided by the farm price of feed-
grain; this proxy variable is taken to give the pro-
fitability of the beef production enterprise.

The same variable as above lagged i periods.

The same variable as above lagged i periods.

Farm price of beef divided by the farm price of the
roughage variable to proxy the cost relation of the
beef production enterprise wfth respect to roughage.
Consumer Price Index.

Population of Greece in thousand head.

Farm price of feedstuff divided by the CPI, lagged

‘i periods, in drs/kg.
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The Demand for Feed-Grain* and Roughage >
From the factors listed in the section before the previous
one which seem to be associated with the demand of feed-grain and
roughage, the most important one is the factor animal population. The
two equations fitted to explain the variation in the quantity of feed-
grain demand and roughage demand, respectively, were as follows.

(FG,) QFGDt.= 611.2921 + 0.5599AUF
(200.2921) (.0912)

*

®% = 0.80 d* = 1.38 (4) (5-9)™"

(R]) QRDt = 68.7566 + 0.5606AUFt
(76.0652) (.0346)

R% = 0.96 | (5-10)

Equation (5-9) is the most promising one among many others
tried. It seems to support the a priori knowledge since 80 percent
of the variation of the demand for feed grain is explained by the

number of animal units fed (AUFt).

*

Feed-grain refers to feeds which belong to the category of concentrates
and include the various grains (wheat, corn, oats, barley, rye, etc.)
and the high-grade by-products, such as wheat bran, cotton seed meal,
linseed meal, corn gluten feed, sugar beet pulp, etc. They can be
either low in protein or rich in protein.

*
*Roughage refers to feeds that are high in fiber and therefore low in

total digestible nutrients. Such feeds as hay, corn fodder, alfalfa,
glovers, straw and silage belong to this class of feedstuffs.

In all equations in this study the standard errors of the coefficients
are given in parentheses, and

d*: Durbin-Watson Statistic: 1i: dinconclusive. na: negative serial
correlation. 2a: Zero serial correlation and

ﬁzz coefficient of determination corrected for the degrees of freedom.
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The variable carries a positive regression coefficient, mean-
ing that the greater the number of animal units fed, the higher the
quantity of feed-grain demanded will be. Also, the variable is
statistically significant, thus giving more faith to reliance on this
relationship. The model shows that for a unit change in the animal
units fed a 0.5 unit of change appears to take place in the quantity
of feed-grain demanded.

The same holds true for roughage. Here, again, the most im-
portant factor seems to be the number of animal units fed. The vari-
able AUF is positively correlated to the QRD, meaning that the greater ,
the number of animal units fed with roughage, the larger the quantity
of roughage demanded will be. The variable is statistically signifi-
cant, and the explanation power of the equation is 0.96 which means
that 96 percent of the variation of the roughage observed is explained
by the number of animal units fed. There is a 96 percent probability
- out of 100 - that the two variables move together.

The quantitative relation between the two variables is such
that for a one unit change in the variable AUF a 0.5 unit change

corresponds to the variable QRD.

Imports of Feed-Grain
It was thought that after an examination of the demand for
feed-grain in the previous section the imports of feed-grain should
be given in a subsequent (successive) section to provide a more com-
plete picture of the demand for feed-graiﬁ.
Feed-grain imports expressed in TDN showed an upward movement

during the sample period, starting from 83,000 tons of TDN in 1951,
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reaching a peak of 770,000 tons of TDN in 1970 and 1971 and then de-
clining to a level of 128,000 tons of TDN in 1972. A brief comment
is in order here.

Prior to World War II, the world feed-grain economy experi-
enced increasing world surpluses, declining trade and falling world
prices. Since World War II, significant developments have taken place
in the world feed-grain economy. Thus, in 1953-1954 the United States
Congress enactgd P.L. 480 in order to provide for the distribution
of U.S. wheat on a concessional or noncash basis. The world's two
largest feed-grain exporters, the United States and Canada, experi-
enced their largest accumulation of feed-grain stocks in history, and
Canada sold sizable quantities of wheat to Communist China and the
U.S.S.R., and, for the first time in history, Canadian farmers were
paid to take land out of feed-grain production. The European Economic
Community (EEC) was formed, and, because of increased price supports,
caused cereal production to increase substantially. Up to that point,
there was a rather economically favored world environment for Greece's
imports and the only problem Greece had to face was that of her balance
of payments.

Since 1972, however, conditions have begun to change in the
world market. During the last two years the.U.S.S.R. imported large
quantities of wheat from the U.S. A drought in South East Asia and
in Central Latin America caused some more severe problems in feeding
not only the animal population but the humén population as well. The
question has been raised in recent years as to whether this feed-
grain world deficit is a permanent one and how long will it take to

be over.
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Today's world picture is highlighted by the extreme swings
in exports, commodity prices and wide areas of starvation occurring
over the last few years. These problems were emphasized in the Rome
Food Conference supported by the United Nations.3'

In 1973 world grain reserves fell to the lowest level since
1953; the Yom Kippur War initiated a five-fold increase in oil prices,
affecting fertilizer prices and production and transportation costs,
and induced world-wide inflation which reached the level of 33 percent
in Greece in that year, the highest rate of inflation the world over.
To these dire circumstances add the uncertainty of knowing whether
the U.S.S.R. and Communist China would enter the market and buy siz-
able quantities of grains as they did in 1960 and the picture becomes
even more gloomy. At this point it is necessary to mention this fact
as necessary background information to an understanding of Greece's
open scenarios from now on.

Greece has three general options open to her. The first is
to buy feed-grains from the world feed-grain market, thus keeping her
status with EEC as it stands today. The second option is to pursue
a self-sufficiency policy by subsidizing her feed-grain production
and the third scenario is to join the EEC as a full member and follow

EEC's Common Agricultural Policy (CAP).

3United Nations Economic and Social Council, World Food Conference,
Notes by the Secretary General, November 22, 1974, "Hunger and
Diplomacy: A perspective on the U.S. Role at the World Food Con-
ference," Submitted to the Subcommittee on Foreign Agriculture,
Committee on Agriculture and Forestry, United States Senate.
(Washington, D.C.: U.S. Government Printing Office, 1975).
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The equations explaining the variations of feed-grain coming
into Greece were the following:

= 30.7171 - 0.17480QFGP + 0.2679AUF

QFGIMP £ R
(00.9451) (0.089) (0.0590)

t

R% = 0.54 d" = 2.1 (za) (5-11)

QFGIMPt = 60.4664 - 3 561.2153PC0RNUSA + 0.'l68'IAUI-'t_.I
(651.5595) (15 455.5335) (.0701)

R? = 0.43 d" = 1.76 (za) (5-12)

From these two equations it can be seen that the number of
animal units fed this year and the year previous constitute a major
factor in determining feed-grain imports into Greece. The variable
appears to be statistically significant in both equations and bears
the right positive sign, meaning that the greater the number of

animal units fed, the greater the quantity of imported feed-grain.

The variable quantity of feed-grain domestically produced
bears the right sign in the first equation meaning that the lesser
the quantity of feed-grains produced in year t-1, the greater the
quantity of imported feed-grain. The variable seems to be statis-
ically significant, and its estimator bears significant economic
weight.

Both models give a rather low ﬁz, meaning that some other
economically relevant factors have been left out. The import
elasticity of demand for feed-grain with respect to animal units fed

is found to be +0.3 in equation (5-11) and +0.2 in equation (5-12).



93

This, again, shows that the import elasticity of demand for feed-
grain with respect to AUF is very low, verifying the fact that feed-
grain had "been pulled" into Greece because it was needed to feed and
keep the cattle herd going. Furthermore, this means that feed-grain
produced in Greece is not enough to even feed the cattle herd over the
time considered.

The low import elasticity of demand for feed-grain lends
support to structural changes in the feed-grain industry to increase

yield.

Factors Associated with Demand for Beef, Veal and Milk

Factors associated with the demand for these livestock pro-
ducts are discussed in this section in order to give a concise and
clear account of what factors to expect in the empirical analysis of

demand for these products.

Product Price
Certainly, it would be expected that a change in price will
result in a change in consumption'of these Tivestock products. The
impact of livestock prices on the demand for them is different under
the various uses, level of incomes, availability of substitutes and
level of per capita consumption. It is logical to expect that as the
price of these livestock products increases, the quantity demanded

will decrease.

Consumer Personal Disposable Income
Changes in consumer personal disposable income led to major

changes in demand for the livestock products at hand over the sample
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period examined. The degree of impact depends largely on the existing
level of per capita income and income elasticity of demand. Generally
speaking, a positive relationship between income and quantity of beef,

veal and milk is expected to hold as income rises.

Population

Population is an important factor in determining the general
level of demand. With an increase in population, it is expected that
the demand for beef, veal and milk would increase.

The population increase which Greece experienced over the
period 1951-1971 was in absolute numbers equal to 1,135,840; i.e.,
56,792 persons per year. In percentage terms this means that the
population increase amounted to 14.88 percent over this twenty year
period which corresponds to an annual increase of 0.74 percent.4

The population parameter enters indirectly into the empirical

functions fitted, since consumption of livestock products is given in

annual per capita form.

The Price of Related Goods
Other than beef and veal, people in Greece eat fish, vege-
tables, fruits, lamb and mutton, poultry meat, pork and other dairy
products in addition to fresh milk. It is generally expected that as
the prices of (other) related products go up, the quantity of live-

stock products at hand will increase. This can be seen in the

4N.S.S.G., Statistical Yearbook of Greece (Athens, 1971), p. 18.
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relationship called cross-demand elasticity and/or under the labels

of complements and substitute products.

The Range of Foods Available to Consumers
Certainly, if Greek people have a greater variety of foods to
eat, they will probably consume less livestock products of this kind

and vice-versa.

Consumer Tastes and Preferences

Consumer tastes and preferences also cause demand to change
from time to time. These preferences involve not only the food pro-
ducts being considered, but also other products which may be sub-
stituted for those under consideration. And since Greek people con-
sume products other than beef, veal and milk, it can be concluded
that there are other products that can replace beef, veal and milk in
their diet.

In Greece, it is difficult to determine the relationship be-
tween changes in prices and demand because of the lack of complete
and reliable data in the form of time-series data on consumption.
This is why the models here were kept simple; but, nevertheless, they
include the factors that seem to play a crucial role in explaining
the variations in demand for the livestock products considered in
this analysis.

Both retail and farm demand relationships have empirically

been tested here.
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The Demand for Beef
Retail Level
A considerable amount of research has been devoted to estima-

tion of demand relationships for food products in the developed
countries and in the United States in particular. One of the more
recent and comprehensive studies of demand was carried out by P.S.
George and G.A. King at the University of California.5 They estimated
price elasticities, all cross-demand elasticities and income elas-

ticities for 49 foods.

Retail Demand for Beef
The equation tried for the estimation of the retail demand of
beef was as follows:

QBD = 6.00492 - 20.5973RPB - 0.3270RP(L+M) + 0.1975GNP
(1.5218) (10.3756) (.0477) (.0157)

72

R% = 0.90 d* =1.94 (za) (5-13)

Equation (5-13) gives the retail demand for beef in Greece
in terms of its own price (retail price of beef), the retail price of
lamb and mutton and the per capita Gross National Product which is
taken to proxy the personal disposable income variable. The equation
seems to be quite promising since it gives the right signs for the

regression coefficient and a rather satisfactory coefficient of

5P.S. George and G.A. King, "Consumer Demand for Food Commodities in
the United States with Projections for 1980," Giannini Foundation
Monograph 26, California Agricultural Experiment Station, March 1971.
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determination.

In terms of its own price, the retail price variable seems to
be statistically significant since the magnitude of the estimated re-
gression coefficient is almost two times its standard error. This
then means that there is a fairly high probability (about .95) that
the true parameter is not zero.

The sign in front of the estimated regression coefficeint of
retail price of beef is what one should expect from economic theory.
Since this is a demand relationship the quantity of a product demanded
and its price are inversely associated. The minus sign verifies the
downward sloping demand curve for a livestock product.

The corrected coefficient of multiple determination, ﬁz, was
found to be equal to 0.90. A1l this means is that there is a high
degree of linear association between the variables included in the
model and the quantity of beef demanded (QBD) for consumption.

In other words, 90 percent of the variation in the per capita
quantity of beef demanded for consumption in Greece is associated

with the variables appearing in the empirical estimation.

The variable retail price of lamb and mutton seems to play an
important role in explaining the demand variation for beef. The per
capita consumption of lamb and mutton moved in a parallel way and at
higher levels of consumption than that ot beef over the entire period

of the sample (see Table B-4in the Appendix).
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The sign of the regression coefficient is consistent with the
logic of the model and of the economic theory according to which a
negative sign was expected since beef and lamb and mutton (taken to-
gether) are complementary products in the diet of Greek consumers.
The magnitude of the estimated regression coefficeint seems to be
reasonable since a unit change in the retail price of beef is asso-
ciated with a 0.3 unit change in its quantity demanded per year and
per capita, which seems to be logical.

The variable RP(L+M) is statistically signiffcant since the
magnitude of the estimated regression coefficient is well above two
times its standard error which makes using this variable in the model
mofe reliable in explaining the variation in the demand for beef in
Greece over theperiod 1951-1972. _

The other striking point about the model (5-13 is that no
autocorrelation appears to hold following the standard Durbin-Watson
criterion for autocorrelation.

The GNP variable appears to play its role in the explanation
of the variation of demand for beef in Greece for the time period
examined. GNP almost doubled at the end of the sample period. This
variable is positively associated with the dependent variable QBD,
meaning that as income (or, for thatmatter, the GNP) increased, the
quantity of beef demanded increased, too.

The magnitude of the coefficient seems to be reasonable since
it means that whenever the GNP changes by 1,000 drachmae per year,
the per capita quantity of beef demanded cﬁanges by 0.198 kg per

year.



Retail Elasticities for Beef

The three demand elasticities for beef at the retail level

are shown in Table10 below.

TABLE 10
*
RETAIL DEMAND ELASTICITIES FOR BEEF

Dependent Variable Independent Variables
RPB RP(L+M) GNP
QBD -1.41 -0.02 + 5.90

In Table 10 the three elasticities of demand for beef are
given. The own-price elasticity was found to be -1.41 and reveals
that beef demand was price elastic in Greece over the sample period.
The cross-price elasticity of demand for beef with respect to lamb
and mutton (taken together) is negative, indicating that the two pro-
ducts are complementary commodities. The income elasticity of demand
for beef at the retail level was found to be +5.90, revealing that the
beef is considered a normal good in Greece.

Empirical estimates of price elasticities of demand vary,
depending upon the price and quantity series QSed in the analysis.

In addition, they are also influenced by the kind of shift vafiables
included in the equation. Furthermore, they are also affected by

the kind of shift variables included in the regression equation, i.e.,
the factors that are held constant. In this réspect Working's dis-
cussion of what happens to demand price elasticities when quantities

rather than prices are used as measures of substitutions in a

*Al1 elasticities have been calculated at the mean value.
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regression analysis is relevant. He states that "if prices of other
meats are held constant, the elasticity of demand is somewhat greater

than if supplies are held constant."6

The Relationship'Between Farm and Retai] Demand for Beef

The farm price and the retail price of beef are connected by
the marketing margins. If retail and farm prices have the same per-
centage relationship to each other, the elasticity of demand at the
two levels will be identical. A one percent change in price will re-
sult in equal percentage quantity changes at the two levels. But if
the marketingmargins tend to be constant in drachma terms and not in
percentage terms, then the elasticity at the retail level will be
greater than at the farm level. Unfortunately, there are no data
available for marketing margins in this case in order to observe their
behavior and their relationship to both farm and retail prices. Still,
it is expected that margins may gradually have widened due to pro-
vision of better marketing services provided over time, including use
of better equipment such as vehicle refrigerators for transportation,
freezing facilities at the retail level, etc.

The relationship between farm and retail demand in the mathe-
matical language of economics is based upon Harlow's work on hogs
(1962).7 A formd]a whfch combines the abovezstatements is derived in

order to compare the farm and the retail price elasticity.

6Nlmer J. Working, Demand for Meat (Chicago: University Press, 1954),

p. 69.

7A A. Harlow, Factors Affecting the Price and Supply of Hogs, USDA
Technical Bulletin, No. 4, 1962.
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The elasticity of demand at the retail level is indicated by

the formula:

e - dQBD RPB
r dRPB Q8D

where RPB is retail price of beef and QBD is quantity of beef con-
sumed at the retail level. By the same token, the elasticitylat the
farm level is indicated by the formula:
e =40BD _FTB
f dFPB QBD

where FPB is the farm price of beef. From calculus it is known that

dQBD _ dQBD , dRPB
dFPB ~ dRPB  dFPB

By substituting this latter expression in the equation for farm level

elasticity and by multiplying by RPg’ the following two relationships

are derived:

o - dQBD RPB FPB  dRPB
f ~ dRPB " QBD ~ RPFB ' dFPB

eY‘
or
_ . . dRPB _ FPB
€ = €. * GFPB ° RDB

The relation %%%%, which is a ratio of changes between retail and farm

prices of beef, depends upon the behavior of marketing margins.
a) If retail and farm prices always move in a parallel way

bearing the same percentage relationship, RPB = a.FPB,

and %%%% a- %%%, then, e = €, i.e., the two

elasticities are equal.
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b) If margins, however, are constant in drachma terms, RPB =

FPB + b and the ratio g?:g = 1. Hence, the ee taken from
.. .FPB .
the above given relationship becomes ec = e, RPB Since

farm prices are usually lower than retail prices, Egg <1,

and, hence, it is proven that the farm price elasticity
is less than the retail elasticity.

These findings are similar to those of Brandow8 who states
that farm prices aré lower than retail prices by the amount of market-
ing margins, and, hence, a one percent change in the farm price has
less effect on the volume moving through the marketing system into con-
sumption than does a one percent change in the retail price. This has
serious policy implications since the results are different if farm
price is raised and given to the farmer or retail price is lowered
and given to the consumer.

Generally speaking, farm-level demand for domestic agricultural
products is less elastic than the retail demand, another reason why
small changes in the production level of farm products cause large
changes in farm prices. Waugh concludes also that with percentage
price spreads, both "price flexibilities", i.e., that of retail price
with respect fo quantity and income held cons;ant and that of retail
price with respect to income with quantity held constant, are the same

at retail and at farm level. Prices are more elastic (more flexible)

8G. Brandow, Interrelations Among Demands for Farm Products and
Implications for Control of Market Supply. Penn. State Univ. Ag.
Exp. Sta. Bul. 680, 1901,
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at the farm level than at the retail, both with respect to quantity
and income, if the price spread is a constant number of drachmas and

its divisions.9

The Equations Fitted
The equations fitted to explain the variation in the quantity
of beef demanded at the farm level were as follows:

QBD = 6.2992 - 30.9965FPB + 0.199600Mt_] - 0.0276GNP
(1.9040) (12.8666) (.0419) (.0193)

RZ = 0.70 d" = 1.96 (za) (5-14)

QBD = 0.3582 - 9.8771FPB + 0.0473GNP
(2.1009)(17.6515) (.0162)

R% = 0.36 d* = 1.84 (za) (5-15)

QBD = 5.6978 - 8.0644FPB + 0.0321GNP - 18.7108FP(L+M)
(2.8543)(12.2457) (.0277) (16.7250)

R2 = 0.76 d* = 2.44 (za) (5-16)

The first of the above equations is given as a function of three in-
dependent variables: the farm price of beef (FPB), the cohsumption of
all other meats in the previous year (COMt_]) and the GNP variable.
The general observation reldted to the first equation is that
the income variable takes the wrong éign since it is expected that the

general upward movement of GNP should result in an upward trend of demand

9F. Waugh, Demand Price Analysis: Some Examples from Agriculture,
USDA, ERS, Technical Bulletin, 1964.
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for beef at the farm level, given the fact that beef has been found

to be a normal good at the retail level. The variable is not, of
course, statistically significant, and one may drop it from the model.
Nor is the economic weight which the variable carries that signifi-
cant. This finding leads one to think that beef consumption in Greece
has reached such levels that further consumption should occur only

if the product takes other forms of appearance (i.e., ready meals,
hamburgers, etc.).

The variable COM enters with a positive sign, which means

t-1
that, as the consUﬁption of all other meats increases, the quantity of
beef demanded at the farm level is increased, too. This is somewhat
puzzling, but since nothing is known about the behavior of margins in
the retail-wholesale business of beef, nothing more can be said about
it. The variable appears to be statistically significant. For a one
unit change in the per capita consumption of all other meats, which
occurred the prior year, the quantity of beef demanded in this year
and at the farm level is increasing by only 0.2 unit per capita per
year. In other words, if the consumption of all other meats in-
creases by 1.0 kg per head per year, the per capita farm level de-
mand increases by 200 gr. per head per year.

The price of iis own, i.e., the fannvprice of beef, carries a
minus sign which means that as the farm price of beef goes up, the

quantity of beef demanded at the farm level is expected to go down.

This is in accord with the ceteris paribus condition and with economic
theory. The variable is statistically significant, and its economic

weight seems to be rather great since for a one unit change in FPB,
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a 31 unit change in the quantity of beef demanded is expected. This
is an overestimation of the estimated regression coefficient of the
FPB variable, and it is believed that is so due to OLS method adopted
for estimation.

The income variable appears to have a wrong sign and it not
statistically significant. It is better to drop it from the equation.

The second equation (5-15) fitted to explain the variation of
the demand at the farm level is a function of the FPB and of the GNP.
In such a formulation the GNP variable takes the positive sign and is
statistically significant, while the FPB variable keeps it minus sign,
but becomes statistically non-significant. The magnitude of the
estimated regression coefficient is still large. Apparently, the
R2 is significantly reduced from 0.70 in the first model to 0.36 in
this second formulation.

Finally, the third formulation (5-16) seems to be the most
promising one since the signs of all the independent variables are
in accord with economic theory; though almost all of them could not
be considered as statistically significant.

Analytically, under the (5-16) formulation the FPB variable
carries a minus sign, meaning that whenever the farm price of beef is
increasing the quantity demanded at the'farm level is expected to
decrease. The variable is not statistically significant in this kind
of formulation, but it still carries a large estimated coefficient.

The GNP variable carries a positive regression coefficient,
meaning that as the per capita income increases, the quantity of

beef demanded at the farm level is expected to increase.
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The farm price of lamb and mutton variable FP(L+M) seems to
be in line with what was found at the retail level. The variable
carries a minus sign, meaning that beef and lamb and mutton are
complements in the diet of Greeks. As the farm price of lamb and
mutton increases, the quantity of beef demanded at the farm level
is expected to decrease.

That lamb and mutton are seasonally consumed means that within
the time limits of lamb and mutton consumption the quantity of beef
consumed is really reduced. During the period between Christmas
and Easter time the consumption of lamb and mutton reaches its high-
est peak. At this time the quantity of beef consumed is reduced
which is reflected at the farm level. This is the meaning of the
minus sign of the estimated regression coefficient of the FP(L+M)
variable. Over the other time period the two goods are substitutes.

The estimated regression coefficient seems to have been over-
estimated since for one unit of change in the farm price of lamb and
mutton 18 units of change correspond to the quantity of beef demanded

at the farm level, which seems to be a rather great change.

Elasticities of Demand for Beef at the Farm Level
The elasticity of demand for beef at the farm level was
calculated from the (5-15) model and was found to be equal to

E F - -0.506, which verifies the theory exposed at the beginnihg

P
of this section which says that the farm-level demand is less elastic

than the retail one.*

*The EPB calculated from the other two models was found to be -1.58
and -0.413, respectively, from (5-14) and (5-16).
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The cross-product elasticity of beef demand at the farm level
with respect to the farm price of lamb and mutton at the same level
was found to be'ECBF = -1.0918, which is obviously less than zero,
meaning that the two products are considered to be Substitutes.

" Thus, in concluding this section it can be observed that the
two cross-product elasticities (at the retail and at the farm level)
~ support the view that beef and Tamb and mutton could be considered
as beingsubstitute products. For this to be further verified, how-

ever, more data on seasonal consumption patterns are needed.

Imports of Beef

Imports of meat in Greece are subject to: (1) an import
duty ranging from 15 to 18 percent of the imports value and (2) a
"floor price" system introduced in 1964, according to which imports
are banned altogether if price of meat at home is at, or lower than
the floor price. .In the world market meat prices are lower than the
domestic ones. And some prices (in Greece) are too high due to the
protection of the industry expressed in the form of the import levy
and to the preferences of Greek consumers for "fresh," locally pro-
duced meat.

The reasons for the protection of the industry are to save.
foreign currency and to support domestic.meat production through its
further development, thus maintaining a reasonable level of income
for Greek meat producers. Another point is worth mentioning here.
Greece imports a lot of meat and sets her imports free of levy
deliberately in seasons of high consumption of meat which coincide

with certain religious feasts (Christmas and Easter time). But this
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does not mean that meat imports are not realized during other times
of the year. It simply means that at these religious feast times
imports of meat reach their peaks.

The beef import regression equation is a part of the beef

sub-system model. The following equations were tried:

QBIMP, = -1.6972 + 3.5514FPB, + 0.7801GNP,
(.7634) (4.9375) (.0758)
R% = .87 4" = .47 (5-17)
QBIMP, = -1.0550 - 10.3551FPB, + 0.62150BC + 0.2281GNP,
(.5578) (4.7101) (.0645) (.0052)
=2 * .
R = .94 d =1.23 (3) (5-18)
QBIMP, = 1.0265 - 13.9404FPB, + 0.4141QBC + 0.1200T
(.9879) (6.3611) (.1211) (.0345)
2 * R
R = .92 d = 1.49 (i) (5-19)

From the equations above it can be observed that in the first
one the variable FPBt is statistically significant but does not bear
the right sign, although seems to have a rather fair economic weight.

In the other two equations this variable bears the right sign as

one would expect from é priori reascning of economic theory, and in
both equations it is not statistically significant but economically very
important. FPBt and QBCt are serially correlated. Indeed, the

partial correlation coefficients are particularly high, and the d*

statistic gives an indeterminant Durbin-Watson test for serial

*In equation (5-19) the d" statistic with the value 1.49 rejects the
null hypothesis only at 1% level of significance.
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correlation. When serial correlation is not present, as in equation
(5-17), the sign is not corrected, but its statistical significance
becomes questionable.

The variable QBCt seems to verify the a priori knowledge of
the beef import industry and its seasonality in character since this
variable is statistically significant, bears the right sign and is
economically important. The GNPt variable is also significant, bears

the right sign and has important economic significance. A time trend

used in equation (5-19) in place of the GNP, variable did not improve

t
the equation, although it is statistically significant. The best
equation seems to be (5-18) for it carries lower standard errors for
each of its coefficients and higher explanatory power (§2 =.,94), and
the signs of the variables used are in accordance with the reasoning
of economic theory.

Imporis are mainly influenced by the retail prices of meat
(beef here) prevailing in the domestic market; thus, the retail price
of beef should have been used instead. Such a formulation was tried
by using the variables RPBt and QBPt_] (quantity of beef produced in
the t-1 period).

QBIMPt = -4,2863 + 21.2586RBPt + 0.0689QBPt_]
(1.2093) (5.5559) (.0360)

-2 * .
R™ = .52 d =1.16 (i) (5-20)

In this formulation the retail price of beef in year t seems
to play a role on the quantity of beef imported since, other things

being equal, a unit change in the RPBt causes 21.26 units of change
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in QBIMPt. The standard error of the regular regression coefficient
of RPBt is rather small, and the variable seems to be statistically
significant and to carry the right sign and has important economic
meaning. The Durbin-Watson statistic d* with a value of 1.16 becomes
inconclusive at significant levels 5 percent and 2.5 percent, and it
just coincides with the value of the upper limit du = 1.16 at 1 per-'
cent level of significance, i.e., it is on the border of accepting

or not accepting the H0 hypothesis of non-existence of serial correla-

tion. The second variable QBP seems at a first glance to play a

t-1
role in imports since it carries the right sign expected from a
priori reasoning, but its standard error of the regular regression
coefficient is not even half of the value of the coefficient and its
ecdnomic meaning seems not to be that important since a one unit
change in QBPt_] corresponds to a 0.06 unit change in the dependent
variable QBIMPt. The overall explanatory power of this equation is
rather poor (§2 = ,52).

Thus, from the empirical analysis presented in this section
it seems rather safe to conclude that imports have been substantial
and have rather heavily contributed to Greece's balance of payments
problem. On the other hand, imports have been a source of un-
certainty to domestic ﬁroducers.

It seems that the most important factors affecting beef
imports are the domestic farm price for beef, which indirectly in-
fluences both the supply of beef and the demand for beef, the in-
creasing per capita income and the level of meat consumption already

reached through habitual and income effects. Given the fact that
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per capita consumption of beef was 16.9 kilograms per year in 1972
and that of EEC-9 was 24.3 kg, it is reasonable to expect that beef

imports will continue to be a problem to be tackled in the future.

Import Elasticities of Beef

Table1l reveals that retail price elasticity of imported beef
is rather high (+3.08), which means that whenever the domestic retail
price of beef changes by one percent the quantity of beef imported

changes by almost 3 percent.

TABLE 11
IMPORT ELASTICITIES OF BEEF

Equation Dependent Explanatory Variables
Variable FPB, GNPt RPBt QBPt_]
5-17 QBIMP - 2.21 - -
5-18 QBIMP -1.13 +5.19 - -
5-19 QBIMP -1.52 - - -
5-20 QBIMP -2.31 - +3.08 +0.69
Average -1.44 +3.75 +3.08 +0.69

It is also extremely important to know how demand responds to
changes in income. The responsiveness of demand to chanées in income
is termed income elasticity of demand and is defined as the percentage
change in quantity of beef imported (demanded) over the percentage
change in income (consumer's income). For most goods, increases in
income'lead to increases in demand, and income elasticity will be

positive. Obviously, here the income elasticity of demand is positive,
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ranging from +8.21 to +5.14 in the two equations (5-17) and (5-18).
The reason for knowing the income elasticity of demand is that in-
dustries with low income elasticities will find the demands for their
products expanding only slowly, while industries with high income
elasticities find the demand for their products expanding rapidly.
This may be taken to mean here that with further income increases,
other things being equal, beef imports will be still coming into the
country.

As far as the relationship between the percentage change in
the quantity of beef imported and the percentage change of retail

price of beef is concerned, it can be observed that, under the ceteris

paribus condition, as the domestic retail price of beef rises by one
unit the quantity of beef imported rises by 3 units. The retail
price of beef in the domestic market is higher than in the world
market, and the difference is leveled off by the import levy. Never-
theless, the price import elasticity of demand for beef shows that,
even with higher retail prices of beef, beef will still be demanded
due to the strong income effect.

Another striking result of the empirical analysis is that the
price elasticity of beef imports with respect to farm price of beef
which, in equation (5-17), comes out to be pbsitive and rather small
and is not statistically significant, should be used with caution.
The explanation lies in the fact that whenever the farm price in-
creases by a small percentage farmers form positive price expecta-
tions and hold beef cows from being slaughtered. The short-run re-
sult would be a shortage of beef supplies in the market and, hence,

an increase in the quantities of beef imported.
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The Demand for Veal

Retail Demand for Veal

Veal wasconsumed at a rate of 4.96 kg. per capita per year
in Greece, almost double the quantity compared with beef consumption.
In fact, the EEC-9 average per capita consumption of veal was 2.5
kgs per year while that in Greece was 8.9 kg. in 1973. There is, of
course, a difference in the definitions of the product "veal," but,
nevertheless, habitual reasons explain why consumption of veal is
higher in Greece.

The higher consumption of veal in Greece is due: 1) to low
per capita income over the first decade of the sample period, 2) to
the freshness and flavor which constitute an important factor in veal
purchases, 3) tobetter nutritional aspects and, finally, 4) to a
"demonstration effect" which is well developed in the consumption
pattern of the Greek people. These are the explanations for the in-
come elasticity of demand for veal at the retail level which was
found to be +1.86. It seems that, on the average, the typical con-
sumer has already spent enough of his budget on veal purchases so
that, inevitably, the income elasticity of demand for veal will be

rather high.

The Equations Fitted

Two equations were tried to explain the variations in the
quantity of veal demanded at the retail level. The two equations

were as follows:
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(RV ) QVD = 0.7236 - 1.8239RPV + 0.6553RP(L+M)
(5.9696)(14.9915) (.2414)

+ 0.5981GNP - 0.0630CPI
(.0393) (.0492)

R? = 0.96 d" = 1.32 (i) (5-21)

(RVZ) QVD = -6.5543 + 4.5107RPV + 0.3689RP(L+M) + 0.0632GNP
(1.8505)(14.3973) (.0934) (.0399)

R% = 0.96 d* = 1.32 (za) (5-22)

Equation (5-21) reveals that the quantity of veal demanded
is influenced by the retail price prevailing at the retail level.
The retail price variable, of course, is not statistically signifi-
cant. The variable bears the right sign since the dearer the veal
becomes at the retail level, the less it is demanded by Greek con-
sumers.

The retail price of lamb and mutton bears a positive regres-
sion coefficient which is what one should expect from economic
reality in Greece. The dearer the veal becomes, the more lamb and
mutton is demanded and vice versa. The variable seems to be
statistically significant and to carry some economic validity since
for one unit of change in the RP(L+M) a 0.6 unit change in QVD is
caused which il1lustrates the competitiveness of the two kinds of meats.
Lamb and mutton are more seasonally consumed, and the empirical
evidence is more valid when the issue is looked at from a seasonal

consumption point of view.
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The GNP variable carries a positive sign which means that
as the GNP increases, the quantity of veal demanded at the retail
level will also increase. The GNP variable is almost statist%ca]]y
significant in every equation tried, and in the first equation (5-21)
bears a rather fair economic significance since a one unit change in
GNP causes a 0.6 unit change in the depéndent variable. The in-
clusion of the GNP variable together with the CPI variable may be the
cause for the indeterminancy of d* statistic for serial autocorrela-
tion. There is, of course, a prob]em‘here, and that is, when one
talks of the CPI he at the same time talks about retail veal price
which is included as one of the items used to construct the con-
sumer price index in Greece. The association between RPV and CPI is
high and that is another reason for the d* statistic to be indeter-
minant.

The overall explanatory power of the (5-21) model is rather
high, but the indeterminancy of the d* statistic for serial auto-
correlation and the fact that the variable RPV is not statistically
significant should be kept in mind when using this model.

The (5-22) model is almost the same as the (5-21) model, the
only difference being that the CPI variable is excluded from the
second one. This exclusion makes the variable RPV carry a wrong
sign, although its economic significance increases quite a bit. When
the indeterminancy of the d* statistic disappears, the RP(L+M) is
almost not affected and the GNP variable loses some of its economic
significanceQ The overall explanatory power of the eqqation remains

exactly the same.
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Elasticities of Demand for Veal at Retail Level
Equations (5-21) and (5-22) are used to calculate the short-

run retail price elasticities which are shdwn in Table 12 below.

TABLE 12
SHORT-RUN PRICE ELASTICITIES OF VEAL AT RETAIL LEVEL

Dependent Independent Variables

Variable RPV RP(L+M) GNP CPI
QVDt -0.09 +0.03 +1.18 -1.69
QVDt -0.22 +0.01 +1.18 -

Average -0.15 +0.02 +1.18 -1.69

Table 10 shows the short-run price elasticities of veal at
the retail level with respect to certain variables. It can be ob-
served that the directlown-price elasticity of demand for veal is

-0.15, while that estimated by Papaioannou is -0.61.]0

The dif-
ference may be due to (1) the fact that Papaioannou uses the retail
price of salted fish as one of the explanatory variables, while the
RP(L+M) was utilized in this study and (2) different time-series were
used in the two studies.

The cross elasticity with respect to retail price of lamb

and mutton did not exceed the direct own-price elasticity of demand

for veal which means that the model specifications are the correct

]OM. Papaioannou, "An Analysis of the Supply and Demand Condftion in
the Animal Breeding Industry in Greece," Unpublished Ph.D. Thesis,
Oxford University, 1970.



117

ones. In Papaioannou's study the own-price elasticity of demand for
veal exceeds that of (the) cioss elasticity only in TSLS formulation.
The income elasticity in this study was found to be equal
to +1.18, while it is 2.71 in Papaioannou's study. But the elasticity
found here is plausible since the income elasticity for the USA is
0.60.1
The demand elasticity for veal with respect to CPI was found
to be -1.69 which also seems to be reasonable considering that Greeks

spend a 1ot on veal consumption.

Farm Demand for Veal

Substantial research has been done in agricultural economics
on questions related to price differences between the farm level and
the retail level of farm products everywhere in the world. Nonethe-
less unanswered questions remain.

The difference between the price received by producers and
that paid by consumers is a marketing margin. Both producers and
consumers are greatly concerned about the size of marketing margins,
their changes and their incidence of changes for both these categories
of people. This section will not, however, deal with marketing mar-
gin behavior in the veal market in Greece because there were no data
avéi]ab]e to the author about these margins. Only the two elasticities

will be discussed here.

The Equations Fitted
In order to compute the farm demand for veal two equations

were tried. They were as follows:

]]Brandow, p. 19.
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QVD = -12.6407 - 4.1808FPV + 0.1601GNP + 15.3368FP(L+M)
(2.5992) (25.8933) (.0503) (41.6885)

R2 = .83 d" = .88 (na)(i1%) (5-23)

QVD = -6.8720 - 12.7200FPV + 0.0731GNP + 15.0941FP(L+M)
(2.2874) (18.7886) (.0418) (30.0717)

+ 0.3838T
(.0915)

R% = .9 4" = 1.43(3) (5-24)

The two equations fitted here are the same, the only difference
between them being that a time trend was allowed to enter in the
second equation. But this entrance of the time variable increased
the §2 by only 8 points and left almost everything else unaltered,
although a slight improvement in the standard error of estimates
appeared in the second model.

The own-price variable, i.e., the farm price of veal (FPV),
appears to have the right sign since a negative estimated regression
coefficient in front of it means that quantity of veal demanded at
the farm level and the price of veal are inversely related. The vari-
able appears not to be statistically significant, and this could proba-
bly be attributed to the assumption made about the random error, i.e.,
that random errors are independent 6f one another may not be true.

The income variable and the QVD at the farm level are positively
related which is what one should expect from economic theory and based
on certain assumptions about the behavior of marketing margins. The

variable is statistically significant in both models.
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The farm price of lamb and mutton is positively related,

meaning that the two products are cbmplements since an increase in
the price of lamb and mutton is associated with an increase in the

quantity of veal demanded at the farm level. This complementarity is
also supported by the fact that Ec was found less than zero, i.e.,

Ec = 0.56 < 0.
There is a consistency in the findings of the empirical analysis

as far as the complementarity of lamb and mutton (taken together) and
beef and veal is concerned. Lamb and mutton are complementary to both
beef and veal.

The variable (FP(L+M)) is not, of course, statistically
significant, but it does contribute to the explanation of the
variation in the quantity of veal demanded at the farm level.

The time element is statistically significant and positively
associated with the quantity of veal demanded at the farm level which
is really what happened over the sample period examined.

The average cross elasticity of veal with respect to the farm
price of lamb and mutton seems to be sufficiently good since it agrees
with other analyses (see Table 13 below). Papaioannou, using salted
fish as a substitutg for veal, has found a cross-elasticity of 0.70

with OLS and 0.56 with TSLS.'2

This elasticity was found to be 0.56
here or fell within the range of 0.56-0.58, using OLS and seems to be
reliable. The sign and the magnitude of its coefficient is reasonable
even when OLS is used. Its positive sign with respect to per capita
veal consumption indicates that the dearer the lamb and mutton become,

the greater the quantity of veal demanded and vice versa.

.]zPapaioannou, p. 156.
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TABLE 13
VEAL DEMAND ELASTICITIES AT FARM LEVEL

Dependent Variable Explanatory Variables
FPV GNP FP(L+M)
QvD -0.16 +3.01 +0.56
QvD -0.49 +1.37 +0.56
Average -0.32 +2.19 +0.56

Imports of Veal

Because veal like beef, is regulated by the same import rules
to which reference is made in the section dealing with imports of
beef, these rules are not repeated here. What is not considered in
that section is some theoretical reasoning as to how imports of both
live cows and/or calves or imports of meat (beef and veal) influence
farmers in formulating their price expectations and their foresight
for the market.

The government usually sets domestic prices at no regular times
and decides about the special impbrt policy of meats one or two months
before religious feasts when it estimates that domestic production
will not cover consuﬁption needs. Thi§ policy, along with institu-
tional rigidities inherent in the whole system of import policy,
creates uncertainties with regard to the duration of the new domestic
price level for veal and the price of the imported veal. To this add
the duration of imports and the perception of the two veal prices in

farmers' minds.
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Once the decision is made by farmers and once they have formed
their price expectations it must be put forward for approval and
support, if any, by the state. A1l this needs time to be executed,
and the length of time depends on the policy followed by the govern-
ment and its agencies and institutions.

Due to this difference in price and/or production perception
by farmers and by the government, inconsistencies in individual and
collective aims come into the picture, inconsistencies which are
multiplied by domestic and international market uncertainties, weather
uncertainties for feed-grain, etc. and make the whole situation very
complex.

The equations tried for an explanation of veal imports were:

QVIMP, = -3.0645 + 2.4357RPV, + 8.1179QVD, + 0.0005GNP

(1.0546) (10.1287) (.2983) (.0005)

R = 0.88 d* = 0.70 (za) (5-25)
QUIMP, = 1.1756 + 0.3270QVD, - 4.4270FPV, - 0.0045GNP,

(.8334) (.0616) (4.8585) (.0146)

RS = 0.87 d* = 2.03 (i) (5-26)
QVIMP, = -2.6059 - 4.2182FPV, + o.oslzeupt

(.6846) (7.6960) © (.0161)
_2 *
R% = 0.66 d" = 0.94 (na) (5-27)

Equation (5-25) tries to explain the imports of veal in
terms of retail price of veal (RPVt), quantity of veal demanded and

per capita gross national product. This equation reveals that this
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year's retail price of veal, although not statistically signi-
ficant, carries a relevant economic weight since it shows thatif the
retail price of veal in the domestic market increases by one unit the
quantity of veal imported increases by 2.4 units. This could be taken
to mean that, although Greeks prefer to consume locally produced veal
because of its freshness and taste, they are rather sensitive to
price changes on the other hand, and, if the price of domestically pro-
duced veal increases by one real drachma, consumers turn to buying
imported veal by 2.4 kg. more per head and per year.

According to Papaioannou,

Retail price of veal is used to account for any ban im-

posed on imports owing to the low price in the national

market, as well as for any case in which imports are set

free of any duty for the necessary period of time in

order to bring the increased retail price back to the

movements in- the national market 13 oo

As was expected, the sign of the (RPV) coefficient is positive
agrees with the previous study carried by Papaioannou and emphasizes
the positive causal effect of retail price of veal on imports of
veal which is in line with the a priori knowledge of the veal import
industry. The presence of the negative autocorrelation contributes,
of course, to an upward bias in the estimated coefficient of price
and, consequently,-in the estimated elasticity of veal imports with
respect to retail price of veal in the domestic market.

The variable quantity of veal demanded per head and per year

seems to be very positively associated with the imports of veal. It

]3Papaioannou, p. 156.
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carries a large positive regression coefficient, and the use of OLS
technique greatly contributes to this problem. The variable bears
the sign that one should expect from knowledge of the consumption
patterns of veal by Greek consumers. As veal becomes dearer and
dearer in Greece, and as domestic veal production does not meet con-
sumers' demand, Greeks turn towards meeting their needs in veal by
buying imported veal. The variable seems to be statistically signi-
ficant.

The income variable, although it bears the right sign, seems
not to be statistically significant. The positive coefficient of in-
come indicates that imports of veal will increase as income increases.
The only explanation which can be given for the negative sign of the
estimated regression coefficeint of the income variable is the inde-
terminqncy of the standard test (Durbin-Watson) for serial autocorrela-
tion. There is obviously a symmetrical upward movement in the time-
series data used for the variables included in the model which may

contribute to the appearance of the minus sign for the income variable.

Import Elasticities for Veal

Table 14 reveals that the short-fun price elasticity of im-
ported veal with respect to domestic retail price is 0.4], while that
with respect to FPV is 0.56. The positive and negative elasticity
coefficients with respect to price variables each has its own explana-
tion. And the explanations behind these variables differ from each
other. As the retail price of veal goes up, it is obvious that con-
sumers tend to substitute for domestic veal either other domestic sub-

stitutes or foreign veal coming into national market whose price is
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lower, while, when farm price of veal goes up, farmers slaughter their

calves, thus causing a short-run decrease in the imports of veal.

TABLE 14
IMPORT ELASTICITIES OF VEAL

Dependent Variable Explanatory Variables
RPV QvD FPV GNP
QVIMP +0.41 +27.26 - +0.03
QVIMP - +1.10 -0.57 -
QVIMP - - -0.55 +0.17
Average +0.41 +14.18 -0.56 0.10

The import elasticity with respect to quantity of veal de-
manded is very large and should probably be taken to mean that if per
capita veal consumption is going to increase, then veal imports will
dramatically increase. More reasonable elasticity seems to be that
calculated from the (5-26) model. The veal import elasticity with
respect to GNP seems to be very low. One reason for this seems to be
the inclusion of the variable QVP in the same model, but it still re-
mains low even when this variable is excluded, as happens in model
(5-27). The best model seems to be the first one which gives positive
elasticities with respect to three variables included since one should
expect such é sign from economic reasoning and from the data.

One conment is in order here. The veal import elasticity
with respect to income is low because, on the average, Greek consumers

spend enough of a proportion of their food budget on veal consumption.
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The retail price elasticity reveals that any increase in domestic

veal price will mean increase in imports. Thus, from a policy point
of view it seems that if the government wants to reduce veal imports
the best policy to follow is to increase farm price of veal. Of
course, this is a short-run view and should be taken only as such.

But an increase in the FPVt could probably mean an increase in the
RPVt which, in turn, could mean an increase in veal imports. This
empirical finding explains why the government steps into the market
and regulates the retail prices and the imports. But this is only

a short run solution to the problem, a solution which favors price
regulations and veal imports control. From a long run perspective

the increased price of veal should be expected to contribute posi-
tively in farmers' minds as far as price expectations are concerned,
and it is also expected, other things being'equal, that farmers should
positively respond and try to produce the quantity of veal demanded by

Greek consumers.

The Demand for Milk
Retail Demand for Milk

'Fluid milk is indispensable for human beings, especially
during the earliest period of growth, and through the entire human
lifespan as well. Milk is easily digested and assimilated, and the
nutrients are applied in forms that are particularly adapted to the
underdeveloped digestive systems of young human babies at birth.

Also, milk is high in minerals, on the dry basis, and it is especially
rich in calcium and phosphorus, the two minerals needed in largest

amounts by growing humans. This nutrient value of milk has been
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recognized by Greek people especially during war periods and that is
why Greek farmers have taken care to have one or two milking cows in
their homes. Apparently, it is a cheap food, too, if the cows are
grazing outside in the fields.

The equations fitted to explain the variation of the quantity
of milk demanded at the retail level over the sample period considered

in this thesis were as follows:

QMKD, = 79.7307 - 2 708.7250RPMK, + 26.8157RPCH, + 0.2238GNP,
(31.9533) (1 012.2449) (10.4292) (.1175)
R = 0.87 d = 1.07 (i) (5-28)

QMKDt = 73.5651 - 2 490.36]9RPMKt + 0.3025GNP,
(36.2642) (1 148.0322) (.1291)

R = 0.84 d" = 0.41 (za) (5-29)

In the retail side, the retail pricé of milk is of great
importance since it is statistically significant, bears the sign ex-
pected from economic reasoning and carries significant economic
weight. The estimated regression coefficient is rather overestimated
since the two variables RPMK and RPCHS are strongly influenced by the
GNP variable. Nonetheless, all the variables in this model seem to
be statistically significant and they do have to contribute to the
explanation of the variation of the quantity of milk demanded at the
retail level. Cheese, which is a substitute for milk as a source
from which one can get the nutrients embodied in milk, was found

to be statistically significant,and the magnitude of its estimated
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regression coefficient seems to be plausible. The problem of the in-
determinancy about the serial correlation may contribute somewhat to
both the large regression coefficient and non-statistically-significant
variable in the (5-28 model. Milk and cheese are positively associated
in the retail level. |

When the variable RPCHS is omitted from the model, things do

not change much. The only noticeable difference is in ﬁz. ﬁe

is re-
duced by three units in the (®-29 model, and the problem of auto-

correlated disturbances disappears.

Elasticities of Milk at the Retail Level

The own-price elasticity, Ep, of demand for milk at the retail
level was found to be -4.21, which means that as the retail price of
milk goes up by one percent, quantity of milk demanded is expected to
go down by 4.21 percent and vice-versa (see Table 15). This elas-

ticity was found to be equal to -1.31 in Papaioannou's research effort.

TABLE 15
ELASTICITIES FOR MILK AT THE RETAIL LEVEL

Dependent Variable Explanatory Variables
RPMK ‘ GNP RPCHS
QMKD -4.39 +0.45 +0.16
-4.03 +0.60 -
Average -4.21 +0.52 +0.16

The two models fitted for the retail demand of milk gave in-

come elasticities equal to +0.45 and +0.60 which provide evidence
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that fluid milk is considered as an inferior good in the retail sector
in Greece (Ey < 0). And the retail cross-product elasticity of milk
with respect to cheese was found to be +0.16 (Ec < 0), providing

evidence that fluid milk and cheese are complement goods.

Farm Demand for Milk

For the calculation of the farm demand for milk at the farm

level the following equations were tried:

QMKDt = 52,0933 - 3 050.9752FPMKt + 0.1807GNPt + 539.4646FPCHSt
(16.6418)  (524.9463) (.0811) (62.5893)

=2 * .
R® = 0.97 d =1.38 (i) (5-30)

QMKDt = 73.5651 - 2 490.0000FPMK, + 0.3025GNP,
(36.2642) (1 148.0322) (.1291)

_.2 *
R® = 0.84 d = 0.41 (sa) (5-31)
QMKDt = -14.1406 - 1 464.6039FPMK, + 2.5546T
(17.1844)  (657.1072) (.2509)
._2 *
R® = 0.94 d = 0.74 (sa) (5-32)

From equations (5-30) to (5-32) it can be seen that within
the time t year span farm price of milk plays an important role
in explaining the variations in the quantity of milk demanded at the
farm level. This variable is statistically significant in all models
used and bears the sign expected from economic theory since the minus
sign means that as the farm price increases, the quantity of milk
demanded will decrease and vice-versa. The regression coefficients
carry significant economic weight, althoug<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>