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ABSTRACT

The original objective of this study was to estimate the
effect of United States Meat Import Quotas on economic
welfare in the United States and New Zealand. Welfare

was to be estimated as the changes in the economic rent of
United States producers, in United States consumers' surplus,
and in revenue of the New Zealand beef industry, resulting
from a change in quotas.

An economic model was formulated expressing the relationship
between the beef markets in the United States, New Zealand,
and the rest of the world. The model was used to estimate
the vaiues of endogenous variables assuming the absence of
United States meat import quotas. This was done by estimat-
ing the coefficients of the model based on those years in
which quotas were not effective. It was expected that the
projected values for endogenous variables, obtained by
experimentation with the model, would provide a basis for

the estimation of the welfare effects of quotas. However
initial experimentation demonstrated that the estimated

values for endogenous variables in the model were inconsistent
with economic theory. As the New Zealand sector of the model
required the use of inputs generated by the United States
sector, experimentation with the New Zealand sector was
abandoned.

The points of disagreement between economic theory and the
estimated model on the effect of quotas were as follows;

P The supply and demand for fed beef was expected to
rise, but the model predicted a fall.

(1) Domestic supply of manufacturing beef was expected
to rise, but the model predicted a fall.

(iii) Demand for manufacturing beef was expected to fall,
but the model predicted a rise.

(iv) Import supply was expected to fall, but the model
Fredicted a rise.
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Disagreement (iv) is the most serious in terms of the
objectives of this study as the restrictive effect of quotas
on imports is the reason for their use.

It was concluded that the unsatisfactory results obtained in
the analysis were due to deficiencies in the econometric

" model or the data used to estimate the coefficients of the
model. Four types of error were considered in term of

their possible relevance to the model estimated in the study;
specification error; errors in variables; multicollineanity;
and autocorrelation. The most important source of error is
considered to be in the specification of the model however

the other sources of error mentioned are also considered to
have been present.

Although this study has not achieved the original objective
it demonstrates a method whereby the welfare effects of
restrictive trade practices can be assessed. For this
reason it is considered that some contributicn to applied
economics has been made.
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CHAPTER ONE

INTRODUCTION AND THESIS GUIDE

Introduction (1)

New Zealand's economy is dependant primarily upon the export of
agricultural products, 80% of her overseas earnings being derived
from this source. Without this income many of the imports
necessary for the maintenance of the present high 1iving standard
could not be purchased. In 1970-71, more than 40% of this
overseas income was derived from exports of beef and veal. The
United States was the largest customer for these products, taking
more than 70% of New Zealand's total export supply. This
represents 187% of total United States imports of beef and veal.
Any policies designed to restrict the entry of beef to this
market could have a significant effect upon New Zealand's economy.

In 1965, the United States implemented a quota system to control
importation of beef, veal, mutton and goat meat. This was an
attempt to prevent a repetition of the 1962-63 low domestic

prices for cattle and beef. The quota system determines the
level of imports for each calendar year under a market sharing
principle, which allows for imports up to 7-8% of domestic
production of the products concerned. A base quota was set at
the average level of imports of the relevant products over the
period 1959-63. The allowable quantity of imports in a
particular year was equal to the base quota adjusted by the
percentage that the averace of estimated domestic production for
that year, and the precedina two years differs from average

annual production in the base period. The trigger for impesition
of quotas was based upon quarteriy estimates of imports for the
calendar year. Quotas were imposed if the estimate exceeded 110%
of the adjusted base quota. The President had the power to
suspend the quotas if it was considered necessary for overiding
economic or national security reasons, or because demestic supply

(1)
(2)

This section draws heavily upon Duymovic, Crom and Sullivan [30] (2)

The numbers 1n brackets refer to references found in the
biblicgraphy on page
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1.3

of the products concerned was considered to be insufficient to
meet domestic demand at reasonable prices.

During the period 1965-67, imports were never high enough to
trigger the imposition of quotas. It became apparent in 19€8
that imports would exceed the trigger point, and to prevent this
a voluntary restraint programme was implemented between the
exporting countries. This continued through 1969 and the first
haif of 1970. At that time it became obvious that the trigger
level would be exceeded and, as required by the meat import
regulations, quotas were imposed. However, the President
immediately suspended the quotas and new higher levels were set.
The higher quotas continued through 1971 and 1972 but in 1973,
due to high domestic prices for beef, they were removed completely
for an indefinite period of time.

Objectives

The original objective of the study was to estimate the effect of
United States Meat Import Quotas on economic welfare in the

United States of America and New Zealand. Welfare was to be
estimated as the changes in the economic rent of United States
producers, in the United States consumers' surplus, and in revenue
of the New Zealand beef industry, resulting from a change in
quotas. In practice, this objective was not met because the
estimated values for endogenous variables in a model of the United
States beef market were inconsistent with economic theory. The
objective of this thesis is therefore one of explaining the results
obtained and advancing possible ways of obtaining more meaningful
results.

Research Procedures

The research reported in this thesis begins with a familiarisation
with the United States cattle and beef industry. Recourse is
made to a number of publications to gain an understanding of the
industry structure and market relationships. This information
provides a basis on which models of the market can be assessed.

Global trading patterns for beef are examined to obtain &
perspective of the importance of New Zealand and the United States
as traders of this commodity cn the world market.
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A comprehensive study of the concepts of consumer surplus and
economic rent provides an understanding of the advantages and
disadvantages of their use in welfare estimation and permits
development of a justification for their usz in the measurement
of gains from trade.

An economic model is then formulated to express the relationships
between the beef markets in the United States, New Zealarnd, and
the rest of the world.

The model is used to estimate the values of endogenous variabiles,
assuming the absence of Unites States meat import quotas. This
is done by estimating the coefficients of the model based on those
years in which quotas were not effective. It was expected that
the projected values for endogenous variables, obtained by
experimentation with the model, would prcvide a basis for the
estimation of the welfare effects of quotas. Howevar, as the
results obtained for the endogenous variables are not consistent
with economic theory, the original cbjective could not be met.

The parameters of the United States sector of the economic medel
are estimated by a simultaneous equation model formulated by
Langemeier and Thompson [41]. The model is formulated in the
annual form. From both a theoretical and practical point of view,
this model is felt to be the most suitable of those studied.

The New Zealand model is a very simple one but rests heavily upon
the assumption that a change in the average price of beef
exported to the United States has no effect on the total supply of
beef by New Zealand exporters during thc year in which the price
chénge occurs. Because the measurement of economic welfare was
to be made for both producers and processors the f.o.b. export
price is the appropriate price to use. However as any changes
in the export price are determined by variables generated by the
United States model, the estimation of consumer surplus and
economic rent is not made as the United States model proved
unacceptable.

The relationship between the United Statec model and the New Zealand
model is estimated by expressing the total revenue obtained from New
Zealand beef exports as a function of the revenue obtained



from exports of selected grades to the United States and the
revenue obtained from exports of the same grades to the rest of
the world. The revenue from United States exports is expressed
as a function of the retail price of non-fed beef in the United
States.

The results obtained from experimentation with the United States
model for the years 1968 to 1971 are then examined and compared
with data on the actual values of the endogenous variables in
those years. The results are inconsistent with economic theory
and this prevented further experimentation. The remainder of
the thesis endeavours to isolate the reasons for this
inconsistency and discusses possible future avenues which might
be explored in an effort to overcome this difficulty.

1.4 Review of the Literature

The only pﬁb]ished study on the effects of United States import
quotas that the writer has located is by Duymovic, Crom and
Sullivan [30]. Two other studies that analyse the effect of

_imports on market behaviour are those by Edwards [31] and by
Langemeier and Thompson [41]. Both were formulated prior to
the time import quotas were implemented and did not consider the
effect of quotas on the beef and live cattle markets. However,
Edwards [31] does examine desirable features which he considers
should be iucorporated in an import quota system.

The study by Duymovic, Crom and Sullivan is based on a dynamic
price output model of the beef and pork sectors formulated by
Crom [23]. This is a recursive quarterly model of the beef
and pork sectors of the United States livestock industry. The
model is designed as a predictive device and it appears to
succeed in this purpose. However, as a descriptive model it is
open to question. In some cases the relationships expressed by
it do not appear to have any strong theoretical basis but have
been included because they provide a gooed fit for the data. (1)

(1) An example of this is given in the estimation of placements of
cattle on feed. In the first, third and fourth quarter the beef-
corn price ratio is one of the variables included. However in the
second quarter the variable 1is the beef price. The reason given
by Crom is -

"However, the steer price alone yielded a better estimation in the
second quarter than did the beef-corn ratio."



Duymovic, Crom and Sullivan [30] estimate the effect of
alternative beef import policies on selected dependant variables
for the period 1971-80. The policies considered are zero
imports phased in over five years, doubling imports,

restricting imports somewhat more than present levels,
maintaining the per capita non-fed beef supply and maintaining
choice steer prices. These are compared to a base policy
which is a continuation of the quota system as introduced in
1965.

The study presented by Edwards [31] estimates the effect of
imports on cattle prices. Two market situations are examined
using much simpler models than those formulated by Crom (23]
and Langemeier and Thompson [41]. The first model considers
the effect of predetermined variables on cattle prices. The
second model extends this by (i) defining imports as a measure
of the extent of disequilibrium in the internal market, and

(i1) expressing the change in market price, resulting from a
change in non-fed beef supply, as a function of the size of this
disequilibrium. The first model assumes that imports are
competitive with domestic production while the second model
assumes that imports are used as a burfer to equate market demand
with supply.

The Langemeier and Thompson model [41] was formulated to study
demand, supply and price relationships in the beef sector. It
is a simultaneous equation model involving twelve relationships.
Four of these are identities. Simultaneity is involved in seven
of these equations. One expresses imports as a function of non-
fed beef prices and meat industry wage rates. The writer's main
criticism of this paper is the lack of information relating to
the derivation and processing of data. This makes it very
difficult to check on the parameters that were estimated.
However, the economic relationships expressed in the paper appear
to be theoretically sound. The model estimates per capita
demand and total supply. This means that the identities equating
demand and supply contain multiplicative relationships. The
properties of the estimates obtained from a model of this type
are not fully understood. However, this form was required to
cvercome problems of multicollinearity in the demand equations.
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Of the three models examined the Langemeier and Thompson [41]
model is tne one which lends itself best to the estimation of
economic welfare. The modifications that were made to the
model so that it could be used in this thesis are explained in
detail in Chapter 4.

Thesis Guide

The content of the remaining chapters of the thesis are described
in this section.

A description of the United States beef industry appears in the
first section or Chapter 2. This is followed by a discussion

of world trade in beef and veal. United States and New Zealand
trade is discussed in detail. Finally the restrictions that have
been imposed on imports by the United States are discussed.

Chapter 3 discusses and examines methods by which welfare is
estimated and justifies the methods used in this thesis.

Chapter 4 has three sections. The first develops theoretic

models of market relationships and discusses the parameters

relevant to estimation of changes in welfare. The secend
section draws on both original work and other studies carried
out in the United States to develop a framework by which
estimates of the parameters of the economic model can be made.
The third section discusses the data used in estimating the
parameters, estimation procedure, and finally presents the
estimates obtained. ' '

Chapter 5§ discusses the results obtained from experimentation
with the model. The results are compared with actual values

of the endogenous variables generated by the market. The
inconsistency of the results with economic theory is discussed
and possible reasons for this are advanced. Ways of overcoming
this problem are considered.

Chapter 6 contains a brief summary of the initial objectives

of the thesis and discusses the problems that have arisen in an
attempt to meet these objectives. Suggested avenues for future
reseairch are discussed and a final assessment of the value of
the research attempted by this thesis is made.



CHAPTER  TWO

THE UNITED STATES BEEF INDUSTRY

AND INTERNATIONAL TRABDE

The per capita consumption of beef in the United States ranks
third in the world. In 1972 per capita consumption of red
meat was 188 pounds, 118 pounds of which was beef. This
illustrates the importance of beef in the diet of United States

Figure 2.1 illustrates the principal distribution channels of
cattle and beef in the United States. Distribution begins

with the breeding unit passing through feedlots to the
slaughterer and processor. From the slaughterer and processor
it moves into one of a variety of wholesale cutlets and thence
to retailers, hotels, restaurants, and institutions, and

finally reaches the consumer. The first section of this Chapter
will briefly describe the structure and functions of components

The supplyv of beef to consumers originates from three main
scurces, "beef" breeders, "dairy" farmers and "importers".

Most important of these three sources is the beef breeder who
specialises in supplying feeder cattie to feedlots. Dairy
farmers also supply feeder cattle, most of which are produced
by inseminating dairy cows with beef breed semen. Imported
animals typically move into the feeding stage of the chain.

R. The United States Beef Industry (1)
2! Introduction
consumers.
of this distribution chain.
2.2 Production Units
(1)

This section draws heavily on three publications, Armstrong [18],

Williams and Stout [58], and Fowler [32].



- Co-operative
s Grocery Stores
Fatm ASSOCI&LlO?S i 3 Yy
-
Feedlot ﬂﬁ&l ! ¥ Corporate
in Chain =
i <o R "
Cogﬁggiéil s o 5 Voluntary % -
edlo & Co-op. g Y
~ Groups o
= Inde -
—)- Country B - 2 Réspend A
A ents
‘ dealers ‘
Fep— B  Auctions B Meat A
§ Packers al
\ d - -IT Branch .}
an T
> N = Packer P Houses § Hotels and o
&E‘ Markets [ { Processors *I" Restaurants
i ¥ ‘ B
g 3 Order > [, P ‘? :{:
= buyers Brokers e g
e [ ~ = P Agents 4 4
g . ; o t 2 8
Local / I’ ) >t £ -
Markets 3 | o
_} Y - Concen- ~—=p>rWholesalers ....,15 e
- - -— - e - S & [75]
tration s P H
Yards pr i :;erg*ltkfl - p———i{Hotel Supnly .4 -
R Sk Le House
e (Dizrects) T
v Y , 2. & Y — —T Boners ;
g e 1 : Fi-dp Meat e
2 Peddlers
Markets
: i =2 locker
' Tradcrs e Plants and Teer
Packer ] Freezer
r——- Buyers Provisioners
5o ; . g o
Fig. 2.1 Schematic Diagram of Principle Distribution *

Channels forn Livestock and Meat

WiLLiams and Stout [5&]




This means that a larger proportion of the value of animals at
slaughter is added in the United States in the form of transport,
feed and wages.

The greatest proportion of beef cows is found in the Great Plains
States from North Dakota to Texas. However, over the last 20
years the greatest percentage increase in numbers has occurred

in the Eastern States.

The two major systems of sale of feeder beef are the spot sale,
or cash transaction, and contractual pricing arrangements.

Spot sale transactions normally occur in the so called
traditional marketing arrangements. Most private arrangements,
auctions, terminal and direct marketing transactions involve
spot sales. Prices are negotiated through public and private
negotiations by individuals, through co-operative group
activities, or by some formula pricing arrangement.

Contractual sale transactions are usually more complex. They

can be classified generally into advance delivery sales (1)

and production contracts (2). Advance delivery is the most common.
In some cases the producer may obtain a down payment when the
contract is signed, thereby reducing his requirements for working
capital.

Recently there has been a change in systems of sale towards thoce
which will better supply the needs of commercial feedlot

operators. These systems include specialised feeder cattle
auctions, specialised feeder cattle dealers and concentration yards,
large private auctions,and listing services (3) sponsored by
feeder cattle producers' associations. There has also been a
marked trend towards contractual sales either for future delivery

or for specification production.

Many of the changes in marketing systems can be attributed to
improvements in transportation. The railroad was the first
major development but the one having the most recent effect is

(1)
(2)

(3)

Advance deliveryv sales involve contracting tc buy stock at a set
time in the future, often specifying the price.

Production contracts are often entered into before production
begins and may specify the destination of the product and also
details of production.

Buyers are invited to visit the farms to inspect, price and
purchase feeder cattle. pMASSEY UMIVERSITY

Liu .\.r'.:.:lli.
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the inter-city hire truckirg industry which, along with farmer-

owned truck transportation, plays an important role in the
assembly of feeder cattle.

i3 Fattening and Finishing

The fattening and finishing section of the beef chain consists
of two basic systems, the feedlot operation and more traditional
range feeding.

Feediot fattening is a system by which the animals are confined
to a Timited space and concentrate feed is produced elsewhere.
This is an intensive and specialised farming operation.

Range feeding is a more extensive system, in terms of land use,
than feedlot fattening. The cattle graze on pasture which
results in lower rates of weight gain than those obtained during
feedlot fattening. Because of this the animals are marketed at
an older age than under the feedlot system and the preduct is of
more variable quality.

The majority of cattle on feedlots are steers and heifers less than
20 months of age. These cattle comprise the major source of
supply to the prime cuts market with only a proporticn of the
carcass being used as manufacturing beef. By contrast, virtually
all range fed cattle are supplied to the manufacturing and
institutional markets.

Various forms of feedlot ownership have developed due to the
increase in size and accompanying increase in the requirement for
capital and specialised management. The two basic systems are
farmer feedlots and commercial feedlots. (1)

Not all cattle on feedlots are owned by the feedlot owner. Some
are owned by packers and other associated interests and fed en

a custom feeding basis under which the cwner of the cattle pays
the feedlot owner to feed the stock.

(1) A commercial feedlet is defined by Armstrong [18] as a feedlot
with a capacity of 1000 head or niore regardless of type of owner-
ship or cattle feeding arrangements.
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In the early 1900's the terminal public market was the predemirart
method of sale but this was superseded by the regional auction
markets. These'arose due to the high cost of transporting cattle
coupled with an improvement in the transport of refrigerated
products, especially with the advent of trucking. The auction
system reached a peak in the early 1950's and is now losing ground
to direct selling methods.

The performance of the transportation and assembly functions for
slaughter cattle has been undergoing rapid change. In some areas
the assembly function is being performed by the feedlot as part of
their operations as well as by the more traditional marketing
systems. In other areas the assembly of slaughter catile is being
done by cattle feeders only through the use of various types of
marketing systems. The terminal and auction markets continue teo
play an important role in these areas aithough in many instances
the processors are bypassing established market facilities and
assembling slaughter cattle by purchasing them direct from
relatively small farmer feeders.

The decentralisation of slaughtering to production areas has in
many instances shortened the distance for moving fed cattle. As
a result there is a general tendency to increase the distance of
transporting both feeder cattle, which are younger and smaller
than fed cattle, and beef carcasses and cuts.

In some areas there has been an increase in the percentage of cattle
sold on the basis of carcass weight and yield grades, however the
purchase of cattle by processors on a liveweight basis is still

the most common. As with feeder cattle the main method of sale

is on a spot sale basis although in some areas ccntractual sales

are becoming more important as it gives greater uniformity of supply
to the processors.

A recent development is the packer practice of purchasing cattle
in feedlots several days or weeks in advance. This trend
indicates the desire by packers and slaughterers for an ensured
supply of animals for processing and some control over carcass
quality.
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Slaughtering and Processing

In essence a meat packer is a slaughterer who processes and/or
cures meat. However modern packers actually package very little
of their output of meat and the term packer is now applied to

any slaughterer who sells meat at wholiesale. The foilowing are
the main types of packaging cperation :

1 The so-called large packers or national packers,
2 Medium sized packers engaged in interstate trade,
3. Small local packers,

4 Small town and country butchers.

Livestock slaughter can be classified into wholesale, retail and
farm slaughter. Wholesale slaughter involves the greatest

number of animals and is carried out by two types of meat packers;
those operating under United States federal inspection and those
operating non-federally inspected plants. Meat packeis engaged

in interstate or overseas trade must be federally inspected but it
is not required for those packers operating within state boundaries
provided that operations are acceptable to state and city sanitary
inspectors.

The meat packer performs what is essentially a breakdown process.
The basic functions are :

1. The slaughter of Tivestock followed by the dressing of
the meat, curing, processing and camning.
2. The specialised manufacture of by-products, for example
hides and tallow into fertiliser and soap.
3. The storage of perishable and non-perishable meat products,
- and
4, The distribution of meat and meat products.

The function of the wholesaler is to carry meat of various kinds
into areas of consumpticn at the desired time.

The meat is received by the wholesaler im a variety of forms;
some as sides of beef, but most as ribbed and quartered fore-
quarter and hindquarter or as primal cuts.

With the trend towards decentralisation of slaughter the shipment
of fresh meat products through wholesale channels has replaced
to a considerable extent the shipment of livestock from surplius
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to deficit areas. This is largely carried out by meat packing
concerns and non-slaugntering processors. The whoiesale
structure serves to bridge the gap between packers and processors
on the one hand and retail outlets on the other.

Centralisation of the slaughtering industry occurred after the
civil war in association with terminal public markets, but in
recent years there has been a pronounced reverse trend towards
decentralisation. Slaughtering plants have been tending to
shift from the central markets to the areas of production.
Simultaneously the concentration of firms in the industry has
fallen.

Specialisation within the packing and processing industry has

also been occurring. Firms in the industry have always specialised

in meat, but now a high degree of specialisation is being obtained
through packers concentrating on slaughtering and moving away

from the processing side of the industry. Specialisation within
the slaughtering function is aiso apparent with many individual
plants specialising in only a certain size and grade and often
between heifers, steers, bulls and cows.

Horizontal and vertical integration has aiso been taking place.
For instance the national packers are horizontally integrated
through ownership or operation of many different processing
plants and branch houses. The larger packers are vertically
integrated through ownership of feedlots, livestock on feed,
concentration yards, transportation facilities, processing and
distribution facilities and by-product plants.

The Retail Sector and Grading

Retail distribution is channelled largely through supermarkets,
smaller combination grocery-meat stores and specialised meat
markets. Specialised meat markets have declined in importance
since the second world war while supermarkets have claimed an
increasing market share and now comprise the largest outlet group.

The retail outlets generally buy carcasses, part carcasses or
wholesale cuts through wholesale channels, often completing the
fabrication and packaging of beef in their own warehouses.
However, there is an increasing tendency for wholesale outlets to
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cut and prepackage meat in packages of a convenient size fer the
consumer. Plants also quick freeze some meat for the retail
trade. Originally packers canned their products in order to
preserve them but now canned meat is a convenience food. There
has been an upward trend in production of cooked foods that require
only warming before they are served.

Beef carcasses are classified according to two grading systems.
Carcasses are graded for guality and on yield. Quality grading
is based on the palatability characteristics of lean meat and on
carcass conformation and the yield grade estimates the
percentage by weight of trimmed boneless major retail cuts that
could be derived from the carcass.

World production of beef and veal in 1972 was 75,802 miliion 1bs,
18 percent up on the 1963-67 average. This represented 52 percent
of total meat production. The largest producer is the United
States, where production was 22,851 million pounds in 1972, 30 per-
cent of world production. The U.S.S.R. is the second largest
producer with 15 percent of production followed by Argentina with
6.5 percent, Brazil with 6 percent, France with 4 percent, West
Germany with 3.5 percent and Australia with 3.4 percent. New
Zealand is only a minor producer. ts 1971 production of 878
million pounds was only 1.2 percent of tne world total.

There are three broad categories of beef production :

1.” The intensive feedlot grain feeding system. This is
extensively used in the United States giving a shorter
production period and producing a type of meat for which
the consumer is prepared to pay premium prices.

B. International Trade in Beef (1)
2.6 Production
(1)

Total production, exports and imports, referred to in this
section, are the totals for these countries included in
Tables 2.1 and 2.3. China has not been inciuded. However
according to F.A.Q. estimates it is the fourth largest
producer.

Statistics referring to Australia and New Zealand are based
¢n a June year.

Uniess it is stated otherwise production and trade .figures
are in carcass weight equivalents.
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TABLE 2,1 & BEEF AND VEAL: PRODUCTION IN SPECIF [ED CGUNTP.!E?
AVERAGE 1963-67, ANNUAL 1968-72 (mMiLLicn pounos!)

REGION AND COUNTRY 1963 e7 1968 1969 1970 1971 1972
CRTH AMERICAS
N CAEA:I; 1,?92.’" 1,990.1 1’90900 1'902.9 1’929|1 1’9? l0
Costa Rica 62.4 <0 89!‘ 93.‘: 103.1 1g o0
gungmcm REPUBLIC Eg.g é.g 0.6 ﬁg.; Zﬁ.é 5;2
GOATERAGR , 3.0 125.5 128 125.8 1406 150.9
HONDURAS o 573 63,8 66,1 ﬁz.z 90.5
MEXICO 1,090.4 1,031,5 1,155.2 1,214, 1,345, 1,552.1
gicnaacua 23,2 123.3 Ig.g 13'1{'8 1 g_.g 13;;
UR) TED STATES 19,609°6 21,6700 21,891.0  22,205.0 2243000 22,6910
TOTAL NORTH AMERICA 22,980,8  25,180,3 25,4840 25,999.7 26,392.6 27,112.3
SoU ERICA:
Rty 510880 5,646, 6,355.8 517850 byhbe.T b,85¢,8
BRAZI 3,198.0 3,735, k,025.6 £,067.9 4,023,k 43653,3
CHILE N 373.5 1.3 2 3353 211.3
CoLomBl A 19.8 793.1 932 933.9 1,063.3 1,001, 1
ECuADOR 87.2 50,4 92,2 o 10%,2 105, 1
PARAGUAYS 2520 2509 25%.9 2;?.8 238.1 42,5
PERU -208,2 198, 193.3 187,8 179,9 176.%
URUGUAY 622.4 £38,.8 2%, €89.3 695.0 639,3
VENEZUELA 366,.2 L06.3 5945 Lh3,0 L& .0 L7580
TOTAL SOUTH AMERICA 10,991.4  12,149,7 13,168.2 12,874.9 11,445.9 12,164,56
EUROPES
HWesTERN: EC
gELgl‘U.'-'.-LUXEr-EEGURG 504,8 o5 66.6 £95.2 615,1 597.5
DENMARK 398,8 2%2.6 127.3 L22.4 uza.E 3?2.1
FRANCE 3,213.2 3,580,3 3,421.6 3,450,2 3,527, 3,207.7
?:ananv, WesT 2,5? .g 2,235.2 2,29;.3 z;Egz.s 3’023'3 2,&24.3
. o r30, ' . 40N ‘510
ITALY 139800 1,750 1,227.3 g 1,950 19153
NETHERLANDS £05.6 62;{.3 29.9 718.7 09,4 606,7
UNITED KinGoom 1,958.0 1,99, 1,919 2,090.2 2,095.8 2,003.7
TOTAL EC 10,997.6  12,09%.9 11,961, 12,507.5 12,723,0 11,6€1,2
AusTRIAY 3160 347.0 3508 339.1 353.6 340,35
FINLAND 201.8 195.1 2%5,6 23 .Z - -
GREECE 135.6 177.8 189,.1 153. 193. 198.4
NORWAY 122,8° 117.7 125.9 125.0 123, 120, 4
PORTUGAL 113.6 129.0 176.2 195.9 168.3 158.3
SPAIN 435.6 2pLe3 56k & 673.0 714, €83,
SNEDEN 356.4 3 5.2 365-1 301.1 322. 25202
SWi TZERLAND 252.4 282.9 279.1 298.7 296,1 277.6
TOTAL WESTERN EUROPE 12,931.8  14,221,0  1%,261.8  14,938.5  15,135.9[5 13,987.9/5
EASTERN:
BULGAR! A 183,2 237.5 211.5 205.6 e =)
CZECHOSLOVAKI A ' 513,8 649,7 617.0 512,9 638.,6 646,6
Bi 40 gy o4 fE -
UNGARY o » . . Te --
POLAND 9664 1,170,0 1,248,0 1,211.2 1,17446 -
YUGOSLAVIA 551.2 692.7 641.3 614,8 656,0 681.1
TOTAL EASTERN EUROPE 2,98.6  3,636.6 3,634.0 3,570.0 3,573.415 3,660,815
TOTAL EUROPE 15,876,k 17,857.5  17,895.8  18,5%8.5  18,709.3° 17,648,5!9

——— ———— -—

USSR 8,4678,0  11,303.3 11,4181 11,057.3 11,276,6 11,481,7

P — — -
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REGION AND COUNTRY f;é?fé% 1968 1259 1570 1971 1972
AFRICAZ
éNGDLn3 %g.g %g.g 3?.? %ﬁ.g k5.5 55.1
CHao . v 31, . - .-
ETHIOR 14 2 5024 shE,1 5§£.6 589.5 614.6 -
KENvYa ¢ 58.8 64,5 55.Z 59.9 == -
HALAG&S} REpusLic 2564 255.7 254, 253.5 257.9 -=
Marocco 6.2 112,2 129.% 335, 145,2 .-
SoutH AFRicCA 1,02k % 880,2 271.0 973.% 1,111,1 1,200.0
TOTAL AFRICA 1,953.4  1,914.7  2,085.3 2,087.7 2,278.1/5  2,422,5 /5
ASIAZ
CHINA (TAtuAN) 15.2 12.6 13.9 20.0 16,7 ==
I RAN 9%.6 E »l 101,6 11%.5 111.7 1117
I SRAEL 36.2 1.0 32,2 42,6 . 33,
JAZAN 405.8 333.2 B7Z 9 Ly 606, €50.%
Koria, REPUBLIC OF 102.6 51. é!. 112,6 135,35 1}5.Z
PHILIPPINES 178.2 165, 177 < 1674 172.2 189,
TURKEY 332.8 363, L1%.3 4ok .8 %ek,0 385.4
TOTAL ASIA 1,162, 1,118.7 1,303.5 1,642.7 1,618,9 1,515.9 /5
OCEANTAZ 7 3 2.8 3.3
AUSTRALIA 2,108,2 1,992, 2,052, 2,227.7 2,308, 2,57%.7
New Zeaano? Y63h.2 '?38.3 '8o3.9 3368 '5?3.1 g
TOTAL QCEANIA 2,751,  2,731,5 2,86%.8 3,114,5 3,184, 3,452,8 /5
_ TOTAL SELECTID COUNTRIES $4,193.8  72,255.8 Thy 1297 75,085.3 ,712.2 /5 75.802,5/5

CARCASS WEIGHT BASIS} EXCLUCES OFFALS

PRELIMINARY

EXCLUDES FARM SLAUGHTER

INCLUDES OFFALS

JOTALS INCLUCE ALLOWANCES FOR GATA NOT SHORN

SOURCED FOCO AND ASRICULTURE ORGANISATION OF THE UNITED STATES
YEAR ENDING JUNE 30

=3 AN A0 O v

FOREIGN AGRICULTURE SERVICE, PREPARED OR ESTIMATED ON THE BASIS OF OFTICIAL STATISTICS OF FOREIGH GOVERNMENTS
OTHER FCREIGN SOURCE MATERIAL, SEPORTS OF THE UNITED STATES AGRICULTUSAL ATTACHES ANG FOREIGN SERVICE OFFICERS,
RESULTS OF OFFICE RESEARCH ANDC RELATED INFORMATION,

SOURCE! HORLO Red KeaT Proouction /9]
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2. The intensive pasture feeding system. This system is
employed in countries such as New Zealand and Australia
producing a lean animal at a relatively early age, the
meat of which is suitable for the manufacturing and
institutional trade.

3. The extensive range feeding system. South American
countries are a good example of this production method.
The product is a lean meat as in the intensive pasture
feeding case but tne time period required for production
is longer.

Consumption

World beef consumption has increased with production. There
has been 1ittle or no buiid-up of stocks over the reference
period.

The countries with the highest per capita consumption tend to
be either net exporters, or developed countries who are major
producers. Developing countries that do not possess a large
beef industry have difficulty in competing with the more
affluent countries for imports at present prices.

Table 2.2 shows that although per capita consumption is decreasing
in Argentina that country continues to have the largest pecr capita
consumption oi beef and veal. In 1972 per .capita consumption
was 134 pounds compared with an average of 163 pounds over the
reference period 1964-68. The second largest per capita consumer
is the United States at 118 pounds followed by Uruguay 108 pounds;
Canada 96 pounds; Australia &7 pounds and New Zealand 80 pounds.
Of the major consuming countries the only one showing a steady
increase in per capita consumption is the United States. The
South American countries, New Zealand and Australia have all
registered falls over recent years. Most other countries have
experienced relatively stable consumption.

Trade

Only 9.5 percent of world production of beef and veal is traded.
In absolute terms, trade in 1972 was 45 percent above the base

average of 1964-68, however as a proportion of total preduction
trade has only risen from about 8 percent to 9.5 percent. The



TABLE 2,2 ¢ BEEF AND VEALs! PER CAPITA CONSUMPTION IN SPECIFIED COUNTRIES
AVERAGE 1964-68, ANNUAL 1968-72

CONTINENT AND COUNTRY AVERAGE 1968 1969 1970 1971 19722
196468
PouNDS PouNDS POUNDS PGUNDS PounDs POUNDS
NORTH AMERICASZ
CANADA 93 96 97 94 9 96
Costa RicaA 2l 18 21 21 2 22
DoMINICAN REPUBLIC 1 1 14 14 14 14
EL SALVADOR 1 1 13 13 12 12
GUATEMALA 13 20 17 17 1 1
HONDURAS 14 15 12 1 1 1
nexlco %g 51 2% 23 g% ;g
ICARAGUA 0
PANAMA Lg #Z 8 Zﬂ 52 55
UNITED STATES 108 113 114 117 116 11
SOUTH AMERICAS
ARGENT I NA ) 163 186 136 175 139 1
BRAZIL 39 Lo 1 21 9 0
CHILE 1 46 k3 :E 5 1
CoLoMBI A b2 Lo b3 L7 1
PARAGUAY 9 9 89 21 72 70
PERU 1 1 16 156 14 14
URUBUAY 161 1 2 121 0 108
VENEZUELA k2 2 6 3 3 z
EuroPe: WesTERN: EC
BELGIUM=LUXEMBOURG 5 g? 9 &1 62 61
DENMARK 2 2 5 k& i 9
FRANCE 65 6 65 €5 6 2
GERMANY, WEST I 52 52 55 5 3
| RELAND z 27 8 9 s ;E
I TALY 0 4& i E 4é
NETHERLANDS L2 ﬂf L g& 38
UNITED KiNGDOM ; 53 Sk 59 5
EC AVERAGE %r— by >3 S S j%
AUSTRIA I L8 b9 0 50 ks
FINLAND 42 L2 4é 5 gE Ln
GREECE 27 33 36 %0 3
NORWAY 33 3 2 31 3 3
PORTUGAL 16 1 21 21 22 2%
SPAIN 20 24 25 27 23 25
SWEDEN 43 L3 43 42 38 34
SWITZERLAND > 56 57 59 59 58
EASTERNS
BULGARI A 24 28 25 25 - -
CZECHOSLOVAKI A 39 Ly 43 k3 -- .-
HUNGARY 20 20 20 21 20 -
POLAND 31 34 35 35 33 29
YUGOSLAVIA 21 25 22 25 26 27
USSR 39 L7 L7 Lg Lg L8
AFRICAS
SOUTH AFRICA, REPUBLIC OF 51 Lé 50 k9 5k 55
Asia:
CHINA, TAIWAN 1 1 1 1 1 1
| RAN L i L 5 L 4
| SRAEL 39 L 43 k2 L2 25
JAPAN i L 5 3 i
PHILIPPINES 6 6 6 5 5 5
TURKEY 11 11 12 11 10 10
Oceantas 3
AUSTRALIA 3 97 93 923 88 91 87
NEW ZEALAND 10k 109 125 109 9 80

1 CARCASS WE!GHT BASIS
PRELIMINARY
3

YEAR ENDING JUNE 30

SCURCE: ''Reo MeaT Per Capiva ConsuweTion® /€ /
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TABLE 2,3 ¢ BEEF AND VEAL:! PRINCIPAL EXPORTING AND IMPORTING COUNTRIES, QUANTITY
AND PERCENT OF TOTAL, AVERAGE 1964-68, ANNUAL 1971/72

QUANTITY PERCENT OF TOTAL
COUNTRY » 2 p 2
VERAGE 1 VERAGE
1964-68 1971 1972 1964-¢8 i L
MILLION MILLION MILLION
POUNDS FOUNDS POUNDS PERCENT PERCENT PERCENT
EXiURTING COUNTRIES: ¢ ¢4 6.5 . 214
RGENTINA 1,317.9 1,006,.5 1,526, 26, 6, .
AUSTRAL A3 ’985.3 15137.1 1,609.3 19.9 18:8 19,5
NEW ZEALAND 372.3 523.8 611.0 Ted Sut 6.9
BraziL 100, R 7.0 5023 2.0 5.7 6.9
FRANCE 24,6 02.9 351.3 4.3 6.7 4.2
URUGUAY 219,6 190,5 320.7 L, 3.1 L,
| RELAND 2434 388.g 3174 k.9 6.4 b4
NETHERLANDS 162,2 248, 257 .4 2.3 L1 3.6
DENMARK i 212.9 212.g 165.Z .Z 3.g 2.6
ScuTH AFRrICA, REPuBL!C OF $0.3 110, 155, 1. 1. 2,1
Mexico s.g 107.2 130.1 1.6 1.8 1.8
YUGOSLAVIA : 178, 121.7 124,2 3.6 2,0 1.8
UNITED KiInsDen 14.3 29.4 112.1 0.3 0.5 1.5
GERMANY, HWEST 33.0 130.1 106.8 0.7 2.1 1.5
CANADA 67.8 115.4 33.6 1.4 1.9 1.3
NICARAGUA 29.3 22.2 6.0 0.8 1.2 1.2
CosTa Rica 9,6 0% ;5.4 0.6 1.0 1.0
EOLOMBI A 545 Lo,k 3.3 0,1 0.7 1.0
USSR 99.7 sh,9 T0. 2.0 0,9 1.0
HUNGARY 60,3 69,8 ZO.@ 142 1.2 1.0
BELG1 UM~ LUXEMBOURG 29.5 58.5 9.1 0.6 1.0 1,0
PARAGUAY SO.E £3.0 62.8 1.2 1.0 0.9
POLAND 8,4 63,8 €k 1 1.k 1.1 0.9
UNITED STATES L7,6 32.8 €2.1 0.9 O.Z 0.9
HONDURAS I 17.3 ‘3.9 5241 0.3 0. O.z
OTHER COUNTRIES 209,2 318.5 334,1 4,2 5.3 L,
TOIAL 4,973.8 6,041,9 75227.7 100,0 100,0 100.,0
IMPORTING COUNTRIES:
UNITED STATES 1,215.% 1,755.5 1,996.3 26,4 31.& 29.1
UNITED KiNGDOM 1,000,9 521,1 1,059.7 21.7 16. 15.5
1 TALY 643.0 T25.7 771.2 14,1 12.9 1143
GERMANY, MWEST 333.5 489,0 75240 T3 8,7 11.0
FRANCE 120,0 1?7.3 377.3 2.6 3.2 5e5
CANADA 58|1 1?3- 21?-5 1-8 301 302
JAPAN 59.2 138.4 I92q? 0. 2.5 2.8
SPAIN 181.1 86,4 86,1 3.9 1e5 2.7
NETHERLAMDS go.é 88,2 165.8 2.0 1.6 24
GREECE 1.6 110.3 92.4 1.8 2,0 1.4
BELG 1 UM=LUXEMBO!IRG 57.1 61.3 96.7 1.2 1.2 1.4
SWITZERLAND 3.7 79.4 ok, 5 1.6 1.4 1.4
GERMANY, EAST 113.1 42,5 93.E 2.5 0.8 1ok
USSR 56.3 96,9 8B, 1.9 1.7 1.3
CHILE 25. 92.6 81"'.9 0.6 1a% Te2
PORTUGAL L 424.0 50,7 69,2 0.7 0.9 1.0
OTHER COUNTRIES 2.4 509.3 510,5 9.6 9.1 T

TOTAL 4,606,8  5,606.4  6,852.7 100,0 100,0 100,0

1 CARCASS WEIGHT EQUIVALENT BASISy; EXCLUDES FAT, OFFALS AND LIVE ANIMALS

3 b INCLUDES AN ALLOWANCE FGR NON-REPORTING

COUNTRIES OR AREAS

2 PRELIMINARY YEAR ENDING JUNE 30

SOURCE: "HORLD Rep MeaT Traoew /7 /
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main net exporters of beef and veal are Argentina, Australia,

New Zealand and Brazil. These countiies respectively accounted
for 21.1, 19.5, 8.4 and 6.9 percent of total exports in 1970.

The main net importers of beef and veal are the United States.
United Kingdom, Italy and West Germany. In 1972 these countries
respectively accounted for 29.1, 15.5, 11.3 and 11.0 percent of
total imports.

Tables 2.4 and 2.5 illustrate the extent of trade in live cattle.
This trade is intra-regional, most occurring within the North
American and European continents. There is aiso significant
trade across borders in Africa and South America. The largest
exporters are France, Mexico, West Germany and Ireland. These
countries respectively accounted for 13.8, 13.4, 9.7 and 8.3
percent of the market in 1972. West German and French trade is
mainly intra-E.E.C. where there are no restrictions on movemant.

The largest importer of cattle is Italy, again through mainly
intra-E.E.C. trade. The other major importers are the United
States and the United Kingdom. Percentage shares of the

market in 1972 were Italy 36.5 percent, United States 16.6 percent

and United Kingdom 6.9 percent.

TABLE 2.4 BOVINE CATTLE EXPORTS: SELECTeD COUNTRIES

Hundred Head with percentages 1964-68 Average

of world totals in parentheses 1969-72 Annrual
Country 1964-68 | 1963 197C 1971 1972
Canada 3982 2426( 3.8)| 2471( 3.8)| 2453( 3.8)| 2998( 4.:
Mexico 5483 8405(13.3)| 9337(14.3)| 7568{11.6)| 9658(13.4
France 2230 5157( 8.2)| 7388(11.3)| 8439(13.0)| 9968(13.8
West Germany 2118 5363( 8.5)| 5974( 9.2)| 6072( 9.3)| 6975( 8.6,
Ireland 6623 5527( 8.7)| 5292( 6.1)| 6156( 9.5)| 5971( 8.5
Poland 1067 1875(¢ 3.0)| 2279( 3.8)| 2911( 4.5)| 3073( 4.2,
Total Selected - 28753(45.3)|132741(50.2) | 33599(51.7))38646(52.4
Total World - 63406(100 ) |65238(100 )|64993 (100 )i72320(100

Source: F.A.0. Trade Year Book [10]
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TABLE 2.5 BOVINE CATTLE IMPORTS: SELECTED COUNTRIES

Hundred Head witﬁ percentages 1964-68 Average

of worid totals in parentheses 1960.72 Antuial
Country 1964-68 1969 1970 1971 1972
Ivory Coast - 2150( 3.3)| 2307( 3.5)| 2547( 3.8) 2800( 3.9,
United States 7261 | 10427(16.2){11677(17.8)| 9906(15.2)11865(16.6€.
Hong Kong 1750 2079( 3.2)] 2018( 3.1)| 1843( 2.8} 2359( 3.3
Belgium 969 | 1910( 3.0)| 1413( 2.2)| 1114( 1.7)] 2283( 3.2,
Italy 10221 | 19562(30.3)] 21003(32.1)|23330(35.7426142(36.5.
United Kingdom g11z 5540( 8.6 5244( 8.0)| 6196( 9.5) 4939( 6.2.
Total Selected - 41668(64.5)1 43662(66.7)|44935(68.9450388(70.4,
Total World - 645600100 )| 65451(100 )| 65281 (100 A71573(100

Source: F.A.0. Trade Year Book [10]

New Zealand Trade

New Zealand is the fifteenth largest producer of beef and veal.

However she is the third largest exporter, after Argentina and
Production in 1971 was 878.1 million pcunds, an

37 percent over the 1963-67 average.

Australia.
increase of This represents

an increase from 1.0 to 1.2 percent of world production. Exports
in 1972 were the highest ever at 611.0 millicn pounds. Per
capita consumption however has shown a downward trend since 1969
and in 1972 was 80 pounds per head compared to a high of 125

pounds in 1969.

Exports of Beef and Veal

Table 2.6 illustrates the quantity and destination of New Zealand
beef exports. The United States has been the major market for
New Zealand beef since the late 1950's. In 1971 exports to this
market totalled 239,351 thousand pounds. Most of this trade 1is

in the form of fresh (1) or frozen boneless beef. The only

(1)

There is 1ittle or no trade in fresh beef between New Zealand
and the United States, however the above classification is
found in the statistics.
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other major market is the United Kingdom which up until 1968 was

a declining one.

of New Zealand's total exports of beef and veal in 1971.

Since 1968, exports to this market have
increased steadily to a total of 37,793 thousand pounds in 1971.
Between them these two markets accounted for about 70 percent

In

some years Canada has been a significant importer (e.g. 1969
and 1970) but this was mainly for transhipment to the United

States in order to overcome the quota restrictions.

Although

Japan is a growing market for beef, demand in that country is

primarily for prime beef produced on feedlots.

This

characteristic may limit growth in New Zealand's exports to

this market..

TABLE 2.6

NEW ZEALAND BEEF AND VEAL EXPORTS BY COUNTRIES

Thousand Pounds Product Weight
with percentages of world total

Average 1964-68

in parentheses Annual  1969-71
(June years)
Average

Country 1964-68 1969 1970 1971
Barbados 2291( 0.9)| 2589( 0.3)| 319 0.8)] 3093( 0.8)
Bermuda 1255(¢ 0.5) 1145¢( 0.4) 1953( 0.5) 2283( 0.6)
Canada 4533( 1.8)| 162350( 5.8)| 10313( 2.6) 6139( 1.8)
French A

Polynesia 2144¢ ¢.8) 3091¢ 1.1) 3102(¢ 0.8) 33531 0.8)
Guam 2147( 0.8)| 2182( 0.7)| 2668( 0.7)| 2585( 0.6)
Hong Kong 900( 0.4)| 1373( 4.7)| 1516( 0.4)| 2294( 0.6)
Jamaica 2293( 0.9)| 2737( 0.8)| 3335( 0.9)| 4366( 1.1)
Japan 4915(¢ 1.9) 4272( 1.8)| 7470( 1.9) 7383( 1.9)
Malaysia and

S4nganare 3920(¢ 1.5)| 4693( 1.6)| 6129( 1.6)| 4944( 1.2)
Trinidad and | 3355, 7 2y 35410 7.2)| 4623¢ 1.2)| 5130¢ 1.3)

Tobago g > . :
United Kingdom| 40329(15.8)| 23742(¢ 8.1){ 31369( 8.0)| 37793( 9.5)
United States |[164045(64.2)|214579(73.2)1196903(59.3)(239351(60.0)
Other 23324( 9.1)| 13417( 4.6)|119197(30.4)| 80008(20.1)
Total 255460(100 )1293711(106 )|391772(100 )|388722(100 )
Source: New Zealand Year Book [11]
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2.10 United States Trade

The United States is the largest producer, consumer and importer
of beef and veal. As indicated by Table 2.7 production in 1972
was 22,871 million pounds, 28 percent up on the 1961-65 average.
Imports were at their highest ever level of 1996.3 millicn
pounds, an increase of 13.7 percent on 1971. As a proportion of
production however imports were only 8.4 percent compared to a
high of 9.5 percent in 1963.

United States exports of beef and veal declined from 1968 to 1970.
Since then exports have risen to reach 62.1 million pounds in
1972, an increase of 42 percent on the 1961-65 average.

The United States is also a major importer cf live cattle, being
second only to Italy. The extent of this trade is illustrated
in Table 2.8. Imports in 1972 totalled 1,169,035 head which was
16.6 percent of world trade. These imports have been variatle
in the past ranging from a high of 1,250,000 head in 1962 to a
low of 546,100 head in 1964. Over the last five years they have
been relatively constant at around one million head.

Exports of cattle have increased over the five year period 1968-72
to reach 105,569 head in 1972. This is an increase of 192
percent on the 1961-65 average. However compared to importc, this
trade is small.

TABLE 2.7 U.S. IMPORTS, EXPORTS AND NET IMPGRTS OF BEEF AND VEAL
IN RELATION TO DOMESTIC PROBUCTIOM

Million Pounds, Carcass Weight Equivalent
1961-65 Average
1966-72 Annual

Percentage of US. Productic:
Year Production | Imports | Exports Net Net
Imports | Imports | Exports | Imporis
1961-65 17835 1236.3 43.8 1182.5 7.0 0.2 6.8
1966 20636 1204.2 39.1 1165.1 5.8 0.2 5.6
1967 21011 1327.1 42.2 1285.5 6.3 0.2 6.1
1968 21614 1518.0 38.2 1479.8 7.0 0.2 6.8
1969 21831 1640.5 36.7 16G3.8 7:5 0.2 3
1970 22273 1815.7 39.8 1775.9 8.2 0.2 8.0
1971 22446 17556.5 52.8 1702.7 7.8 0.2 7.6
1972* 22871 1996.3 62.1 1934.2 8.7 0.3 8.4

*Preliminary
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TABLE 2.8 U.S. IMPORTS OF CATTLE, BEEF AND VEAL
1961-65 Average
1967-72 Annual
Average
Item 1961-65( 1967 1968 1969 1970 1971 1972*

Beef (carcass million pounds

weight

equivalent)

Boneless, fresh 7+

oF Frazai 992.8| 1116.0| 1224.7| 1348.9 | 1484.2| 1447.4 | 1714.5
Fresh or frozen 22.1 11.7 26.8 19.6 24.3 22.3 12.3
Total fresh or .

frozen 1014.9| 1127.7| 1251.5 1368.5 1508.5| 1469.5 1726.8
Canned 162.5| 136.7 165.2 164.4 167.11 127.8 139.8
Pickled or a7
ciiped .6 1.8 1.3 1.6 1.8 1.0 Q.
Other processed 373 47.3 81.7 80.3 114.8 1 135.4 92
Total 1215.4] 1313.5] 1499.7| 1614.8 | 1792.2}|1733.7 | 1560
Veal

Fresh or frozen| 20.9 14.2 18.3 25.7 23.5 21.8 36.1

number
Cattle 945655 | 740448 | 1024235 | 1021054 | 1021054 | 569085 | 1165035
*Preliminary
Source: Livestock and Meat Situation, [3] May 1967 May 1973

2.10.1

Imports of Beef and Veal

Fresh or frozen boneless beef accounts for more than 80 percent of
United States imports of beef and veal. As indicated by Table 2.8
total imports in 1972 amounted to 1960.2 million pounds.
suppliers are Australia and New Zealand.

The main
Imports of fresh or
frozen bone in beef were less than 1 percent of total beef and veal
imports while canned and other processed beef accounted for Jjust
over 11 percent.

Table 2.9 illustrates the importance of selected countries as
sources of United States beef imports. Australia is the largest
supplier and in 1972 imports from this source amounted to 674.7
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million pounds (product weight) and 45.6 percent of the market.
New Zealand is the next largest and in 1972 exported 266.4
million pounds which was 18 percent of the market. Third and
fourth largest are Argentina and Mexico, 94.1 and 81.9 million
pounds respectively in 1972.

Boneless beef imports are similar in type to domestic cow beef
and are used primarily in the processing industry for the
production of hamburger, frankfurters and otler processed meat
products.

TABLE 2.9 U.S. BEEF AND VEAL IMPORTS BY COUNTRIES

Million Pound Product Weight
1961-65 Average
1966-72 Annual

Country 1961-65| 1966 | 1967 19681 1969 ] 15701 1971 1972
Canada 33.8 | 57.2| 26.7| 46.7| 44.0| e0.6| 80.1| 59.6
Mexico 56.2 | 57.1| 47.8| 65.6| 66.5| 78.6] 79.1| 81.9
Argentina 63.5 80.61 108.1 132.61 130.0} 141,31 88.4 94.1
Brazil 15.9 | 18.3 9.6 31.6 34.3| 28.8! 63.0| 48.0
Ireland 47.2 | 38.4| 80.6| 56.7| 66.0{ 69.0! 64.0! 31.1
Australia | 375.4 | 404.1| 425.6| 444.2| 491.1| 535.8| 505.4! 674.7
New -t 3 ~
Tealand 175.1 | 145.0 | 170.9| 203.1| 223.7 | 241.6| 241.8| 266.4
A1l other 89.0 | 92.6| 109.7| 147.3| 161.0 | 174.6| 188.9| 225.1
Total

Product ”

Geiaht 856.1 |893.3| 979.0]1128.0 | 1216.6 |1350.1 | 1316.7 | 1480.9
Carcass 1236 | 1204 | 1328| 1518| 1640 | 1816 | 1756! 1996
veight

*Preliminary

Source:

2.10.2

Livestock and Meat Situation [3] May 1967 May 1973

Imports of Cattle

As illustrated by Table 2.10 nearly all cattle imports are from
Canada and Mexicc. Mexico is the largest supplier of the two
and in 1972 supplied 915,767 head, 80 percent of total imports.
Over the period 1961-1972 there has been a general trend for a
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cdecrease in imports from Canada and an increase frem Mexico.
The type of animal imperted is indicated by Table 2.11, 97
percent of cattle imported in 1972 were 699 pounds and under,
indicating that the imported animals enter into the feeding
stage of the production process bypassing the less profitable

breeding enterprise.

TABLE 2.10 U.S. IMPORTS OF CATTLE FROM SPECIFIED COUNTRIES
Excluding Breeding Animals and Cows for Dairy
Purposes, Number
1961-65 Average
1966-72 Annual
Period Canada Mex ico Other Total
1961-65 379821 549250 215 929327
1966 475590 584085 327 1060002
1967 227042 500418 40 727500
1968 306117 702308 27 1008452
1969 187733 810387 58 993178
1970 170847 936583 219 1107749
1971 180721 762209 215 933145
1972* 227850 915767 250 1143867
*Preliminary
Source: Livestock and Meat Situation [3] May 1967 May 1973
TABLE 2.11 U.S. IMPORTS OF CATTLE BY WEIGHT
Excluding Breeding Animals and Cows for Dairy Purposes,
1961-65 Average Number
1966-72 Annual
700 pounds 200 to 699 | Under 200
Period and over pounds pounds Total
1961-65 929327
1966 105380 828128 126595 1060002
1967 21920 607842 97738 727560
1968 58509 802547 147396 1008452
1965 46679 792356 159143 998178
1970 31824 906992 168933 1107749
1971 25583 748873 158689 933145
19?2* 31363 939168 173336 1143867

*Preliminary

Source:

Livestock and Meat Situation

{21 May 1967

May 1973
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Exports of Beef and Veal

Table 2.12 illustrates that fresh and frozen beef is the main
item exported, 41.3 million pounds in 1972. Pickled or cured
beef is the next most important, 10.5 million pounds in 1972.
These two items together made up 83 percent of total beef and
veal exported. The main markets for these exports in 1972
were Canada 34.3 million pounds (product weignt), and the
Bahamas 6.6 million pounds (product weight). These two markets

together accounted tor 78 percent of the total.

213

Nearly all cattle exports are to Canada and Mexico.

The proportion

of exports to importis is increasing but in 1972 was still less than

10 percent.

Restrictions to Trade

Agricultural commodities are perhaps more affected by import controls

TABLE 2.12 U.S. EXPORTS OF CATTLE, BEEF AND VEAL
1961-65 Average
1967-72 Annual
Average *
Item 1961-65 1967 1968 1969 1970 1971 1972 |
Beef (Carcass
weight million pounds
equivalent)
Fresh or frozen 18.1 17.1 15.2 16.2 18.3 28.9 41.3 |
Canned 2.2 2.8 2.2 2.0 2.4 2.0 2.0
Pickled or cured| 18.5 15.9 13.3 10.5 123 13.4 10.5 |
Other processed 3.4 e 6.3 6.7 5.7 6.1 St 2
Total 42.0 41.0 37.0 35.4 38.7 50.4 59.5 |
Veal i
Fresh or frozen 1.6 0.7 0.5 0.6 0.5 1.7 2.9 |
Total (includes -
canned) 1.8 1.2 1.2 1.3 1.1 2.4 2.6 |
number !
Cattle 36202 55322 35745 32186 88037 02956 | 105569 l
*Preliminary
Source: Livestock and Meat Situation [3] HMay 1967 May 1973
2.10.4 Exports of Cattle
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than any other group cf products. There is a range of methods
by which imports are controlled. The following discussion deals
mainly with quantitative controls, especially quotas, but other
methods such as tariffs and health restrictions are mentioned.

Quantitative Controls

Quantitative controls can be divided into three general groups,
import quotas, import licences, and administered imports. Import
licences have been extensively used by New Zealand in the past and
continue to be used at the present time, although to a lesser
extent. Under this system licences are applied for by an importer
who, if successful, obtains a licence to import up to a specified
quantity or value of a particular commodity. Administered import
controls occur when the right to import a commodity is held by one
organisation and this organisation controls the level of imports
according to market supply and demand within the importing

country. This system exists in New Zealand as well as other
countries, notably Japan. The importation of wheat by New Zealand
to meet any deficit in local production is contrclied solely by the
Wheat Board. A similar situation exist:s with sweet oranges.

Import quotas involve the allocation of quotas to exporting
countries specifying the maximum quantityy that the exporting
country can supply within a particular t:ime period. This system
is the subject of the research in this thhesis. The most notable
examples of this type of import control are United States quotas

on meat products and dairy products. Diairy imports are controlied
by a relatively simpie type of quota whewreby the United States
allocate quotas to exporting countries aixr in some cases simply
offer global quctas on a non-preferential basis. A time limit is
set within which the quota is valid. Mieat import quotas are more
complex and, as they are the basis of the work of this thesis, will
be discussed in more detail.

In 1964 the United States Congress passexd the Meat Import Act which
took effect from the beginning of 1965. This Act sets a limit

to the quantity of chilled and frozen beef, veal, mutton and goat
meat that can be imported in any particalar year. The quantity of
imports permitted is calculated from a bbase quota which is the
average imports of the relevant products over the period 1959-63.
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This base quota is adjusted each year by the percentage difference
between (a) the estimated average annuzl domestic commercial
production in that calendar year and the two preceding calendar
years, and (b) the 1959-63 average. The Secretary of Agriculture
is required to issue quarterly estimates of the quantity to be
imported during the calendar year. If his estimate equals or
exceeds 110 percent of the adjusted base quota the President shall
by proclamation 1imit the total quantity of the relevant products
which may be imported. The President may suspend any proclamation
or increase the total quantity prociaimed if he determines that :

(1) such action is required by overiding economic or national
security interestsof the United States;

(2) the supply of the relevant products will be inadequate to
meet domestic demand at reasonable prices; or

(3) trade agreements entered into after the date of the
enactment of the Act ensure that the policy set torth will
be carried out.

In the first three years afier the law was passed, imports were below
the quota quantities. However in 1968 it wes apparent that the
year's imports would exceed the trigger gquantity. Instead of
invoking quotas, the United States authorities requested voluntary
restraints on shipments by exporting countries. Total imports

were actually above the quota but below the trigger level. This
voluntary restraint programme continued through to mid-1970 at which
time two actions were taken due to extrem=ly heavy imports in the
first six months :

(1) the President proclaimed and then suspended quotas and a
" higher restraint level was authorised, and
(2) an embargo was placed on transhipments through Canada.

The higher restraint level contined through 1971.

Due to high domestic prices and consumer pressure the import

target in 1972 was raised to a levei about 7 percent higher than the
1971 restraint level. In 1973 quotas were removed completely for

an indefinite period of time. This has continued through to 1974.
However, because of a rise in United Staies production and a
corresponding fall in prices it is possible that quotas may be reimposed
in the very near future.
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Tariffs and Yariable Levies

Tariffs are imposed on imports in 6rder to control the quantity

imported using the price mechanism. This provides domestic

producers with a degree of protection. A commonly used tariff invoives
a levy per unit of the commodity but tariffs calculated as a

percentage of the value of a commodity are also widely used.

The United States has a tariff of 3 cents per pound on all beef

imports. Variable levies are incorporated into the Common

Agricultural policy of the E.E.C., the size of the levy being set
according to the difference between a guide price set each year and

the price of imports.

Health Restrictions

Health restrictions are imposed to protect domestic industries and
consumers from contamination through diseased or inferior products
exported by other countries. The United States has a restriction
on imports of frozen and fresh beef from countries that have
endemic foot and mouth disease. The United Kingdom also limits
imports from these countries with an embargo on bone-in teef.
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CHAPTER  THREE

ECONOMIC SURPLUS (1)

The objectives of this thesis centre around the use of economic
surplus in the estimation of changes in welfare. Ordinary
surplus and economic rent are the only practical measures which
estimate this. However neither of these measures are based on
economic theory. Ordinary surplus is defined as "the area above
the price line and below the demand curve". Economic rent is
defined as "the area below the price line and above the supply

This Chapter develops thecretical measures of economic surplus and
compares these to ordinary surplus and economic rent, providing

Consumer surplus is the difference between what the consumer dces
pay and what he would be willing to pay rather than do without
commodity. There are several measures of consumer surplus. The
two that will be discussed here are compensating variation and
equivalent variation. These measures can be defined in different
ways for different situations. For the purposes of this thesis
they are defined in terms of a trade/no frade situation.

"The amount of money taxed from an individual before he chooses
to trade such that the tax just removes the advantage gainad

“The amount of money an individual would have to be paid if
the transaction is nullified in order that he be as welil off
without the transaction as he would have been with it."

3.1 Introduction
curve, "
justification for their use.
3.2 Consumer Surplus
Compensating variation is :
from trading."
Equivalent variation is :
(1)

This Chapter draws heavily upon Currie, Murphy and Schmitz [27]
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These measures are best explained using graphical analysis.
The following discussion explains compensating variation and
equivalent variation and compares them to ordinary csurplus.

Fig. 3.1(a) illustrates the measurement of compensating variation.
The consumer is initially at point Yol ON indifference curve Io’
¥ represents his income and 9 his stock of the commodity.

The price of the commodity is represented by line p. The consumer
decides to trade income for the commodity. In order that he be no
better off after trading (i.e. he remains on indifference curve Io)
he must be taxed (yo-y4) before he trades, effectively decreasing
his income to Yq The consumer will then trade until he reaches
equilibrium point ¥343- Compensating variation therefore is
(yq-yo) which can be expressed as (ya-yo)-(yS-y4). (Compensating
variation is expressed as the negative of the amount taxed).

The situation illustrated in Fig. 3.1(a) can be depirted in price-
quantity space as in Fig. 3.1(b). R, represents the marginal
rate of substituticn (MRS) of income for the commodity for all
points on indifference curve Io'

R1 is the corresponding MRS for indifference curve Il' Price
line p is the slope of the price line in Fig.3.Xa). In Fig.
3.1(b) (y3—y0) is the area under curve R, between q, and q,.
(y3-y4) is the area under the price Tine p between a4 and a3
Compensatling variation therefore is equal tc the shaded area
abc below curve R0 and above price line p.

Fig. 3.2(a) illustrates the measurement of equivalent variation.
The initial situation for the consumer is the same as for
compensating variation. In this case however we want the
consumer to be as well off without trading as he would have been
if he had been permitted to trade at price p (i.e. we want the
consumer to be on indifference curve 11. Ir order for this to
occur the consumer must be paid (yz-yo) which is defined as the
equivaient variation. If trading had been permitted the
consumer would trade until point Y19 was reached. (yz-yo) can
be expressed as (yz-yl)—(yo-yl).
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income
C.V. = yu=yo
= (y3-yo)-(ys-yu)
Yo
Yu
Ys
P
|
Qo 43 quantity
(a)
price
a
C.V. = area abc

[/ ////)/NN

p b c\ %

Ry

q0 (b) q3 quantity

Fig. 3.1 The Measunrement of Compensating Variation fon
a Buyen Under a Trade/No Trade Situation



34.

income
& E:V, = Yz ¥
= (y2-y1)-(yo-y1)
Yo \\
¥1 Iy
P
\ Iﬁ
qo q1 quantity
(a)
price a
E.V. = area ebd
P )
qo qi1 quantity

(b)

Fig. 3.2 The Measurement of Equivalent Variation forn a
Buyer Under a Trade/No Trnade Situation
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Following a similar procedure to that used for compensation variation
the measure of equivalent variation can be expressed in price-
quantity space.

Fig. 3.2(b) (yz—yl) is the area beneath the curve R1 between

9 and 4+ Yoy is the area below price line p between 9 and
g;- Equivalent variation therefore is the shaded area edb
below curve Rl and above price 1ine p.

Fig. 3.3 illustrates the derivation of the demand curve from an
indifference map. The initial point ¥. 9, is an equilibrium point
if the price is Po (i.e. 9% would be the quantity demanded if the
price was po) At a price P quantity q will be demanded. This
can be expressed in price-quantity space as in Fig. 3.3(b). At
quantity % the curves Py and Io are at a point of tangency.
Therefore the intersection of the price line Py in Fig. 3.3(b)
and curve RO is a point on the demand curve. Likewise at

quantity 9y the curves P and I, are at a point of tangency.

Therefore the intersection of t%e price line Py and curve Rl is
another point on the demand curve. Ordinary surplus is the

shaded area abd below the demand curve D, obtained by joining

- these two points, and above the price line P1 when this is the ruiing

price.

The three measures of censumer surplus are compared in Fig. 3.4
Whether compensating variation or equivalent variation is the
appropriate measure depends on the circumstances. However

it is not practical to use either of these for empirical measurement
as indifference curves cannot be easily measured. Therefore it is
necessary to know what the error will be if ordinary surplus is used
instead. Fig. 3.4 indicates that ordinary surplus under-estimates
equivalent variation and over-estimates compensating variation.
However, there is a situation where these three measures are equivalent.
For this to be so, the MRS of income for the commodity on
indifference curves io and I1 must be equal for any given quantity.
In this case, curves R0 and R1 will coincide. This implies that

the income effect is zero (i.e. a change in the income of the
consumer will not change the quantity of the commodity he will
purchase). '

Thus the error incurred by using ordinary surplus as a measure of
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Go q1

(a)

Fig.

5.

3

qe (b) qi quantity

The Measurement o4 Ondinary Surplus for a
Buyer Unden a Trade/Ne Thade Situation
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price
C.V.
0.S.

area abc

area abd

area ebd

qo ) q1 quantity

Fig. 3.4 A Companison Betfween Equivalent Vardiation,
Compensating Varndiation and Orndinary Sunplus
for a Buyer
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the change in consumer surplus will be small providing that the
income effect is near zero.

Producer Surplus

Producer surplus is the difference between what the producer is
paid and what it is necessary to pay him in order to induce him

to supply a given quantity of the commodity. There are

several measures of producer surplus corresponding conceptually

to the measures of consumer surplus. Again the measures to be
considered are compensating variation and equivalent variation dafined
in terms of a trade/no trade situation. Compensating variation is
defined as :

“The amount of money taxed from a producer before he chose to

trade such that the tax just removes the advantage gained from
trading."

Equivalent variation is defined as :

"The amount of money a producer would have to be paid, if the
transaction is nullified, in order that he be as well off
without the transaction as he would have been with it."

The following discussion explains these two measures and compares
them to economic rent using graphical analysis.

Fig. 3.5(a) illustrates the measurement of compensating variation.
The producer is initially at point ¥o9, On indifference curve Io'
¥ is his income and d is the initial amount of the commodity he
has supplied. Price at which he is selling is represented by line p.
The producer decides to trade more commodity for income. In order
that he be no better off after trading (i.e. he remains on
indifference curve Io) he must be taxed (yo-y4) before he trades.
The producer will then trade until he reaches equilibrium point
Y393 Compensating variation therefore is (y4-y0) which can be
expressed as (y4—y3)-(y0-y3). The situation illustrated by

Fig. 3.5(a) can be depicted in price-quantity space as in Fig.
3.5(b). Ro‘ Ry and p are defined in the same way as for consumer
surplus. In Fig 3.5(b) (y4-y3} is the area under the price line

p between 9 and q3- (yo—ys) is the area under curve RO between
9% and Q5. Compensation variation therefore is equal to the
shaded area acd below price 1ine p and above curve RO.
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income I
I
P
Y3
yo = Yie=Y0
= (Yu-y3)-(yo-ys)
Yy
Yo gz quantity supplied
(a)
price
Ry
/’/’ Ro
P g € d

"“—’_ﬂﬂ C.V. = area acd

qo €b) qs quantity supplied

Fig. 3.5 The Measurement of Compensating Variation
gorn a Sellen Under a Trhade/No Trade Situation
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Fig. 3.6(a) illustrates the measurement of equivalent variation.
The initial situation for the producer is the same as for
compensating variation. In this case howaver we want the producer
to be as well off without trading as he would have been had he been
permitted to trade at price p. That is, we want the producer to
be on indifference curve Il' In order for this to occur we must
pay the producer (yz-yo) which is called the equivalent variation.
If trading had been permitted the consumer would trade until point
¥19; was reached. (yz-yo) can be expressed as (yl-yo)-(yl—yz).
Following a similar procedure to that used for compensating variation
the measure of equivalent variation can be expressed in price-
quantity space.

In Fig. 3.6(b) (yl-yo) is the area beneath the price line p

between 9 and 4 - (yl—yz) is the area beneath curve R, bLetween 9

and 9y Equivalent variation therefore is the shaded aiea abe below
price line p and above curve Rl‘
Fig. 3.7 illustrates the derivation of a supply curve from an
indifference map. The initial point Yo is an equilibrium point
if the price is Py (1.8, a4 would be the quantity supplied if the
price was po). For a price of p;however quantity 04 will be
supplied. This can be expressed in price-quantity space as in
Fig. 3.7(b). At quantity q the curves p, and I are ata point
of tangency. Therefore the intersection of the price line Po in
Fig. 3.7(b) and curve R0 is a point on the supply curve. Likewise
at quantity Gy the curves Py and Il are at & point of tangency.
Therefore the intersection of price line Py and curve Rl is another
point on the supply curve. Economic rent is the shaded area ace
below the price line Py and above the supply curve S, obtained by

joining the two points.

The three measures of producer surpius are compared in Fig. 3.8.
This shows that using economic rent under-estimates compensating
variation and over-estimates equivalent variation. As was the
case with consumer surplus these three measures will be the same
when there is zero income effect (i.e. a change in the income of
the producer will not change his desire for leisure and hence the
quantity supplied will not change). Thus the error incurred by
using economic rent as a measure of the change in producer

surplus will be small providing tnat the income effect is near zero.
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income
¥ "
¥a
= ¥2 =0
= (y1-Yo)-(y1-y2)
Yo
dn q1 quantity supplied
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price
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Fig. 3.6 The Measurement of Equivalent Variation for a
Sellen Under a Trade/No Trade Situation
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Fig. 3.7 The Measurement of Economic Rent forn a
Sellen Under a Trade/No Thade Situation
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CHAPTER FOUR

THE MODELS AND ESTIMATES

Introduction

This Chapter deals first with the formulation of economic models
of the effect of quota restrictions on economic surplus. It
tnen proceeds to describe the econometric models that were used
in attempts to estimate the parameters of the economic models.
The data used in the estimation of these parameters is discussed
and the estimates obtained are presented.

FEconomic Models

The United States beef market has two main product segments, prime
cuts and manufacturing beef. The greater part of imports of heef
move into the manufacturing trade. The United States model
tnerefore has three supply and two demand functions; supply of
prime beef, supply of domestically produced manufacturing beef,
supply of imports, demand for prime beef and demand for
manufacturing beef. The New Zealand model has one supply
function, the total supply of beef exports.

The effect of an import quota is to 1imit the import supply of
manufacturing beef. The following graphical analysis develops
the effect of a quota on the various demand and supply functions
and indicates the expected change in ecomomic surplus that would
result in each case.

Several assumptions have been made for the purpose of simplifying
the models presented here :

1. The quota is assumed to be pre-determined and is not
dependent upon domestic supply of manufacturing beef;

2. The fed beef demand curve is shifted to the right due
to an increase in the price of manufacturing beef but
the slope of the demand curve does mot change;

3. A change in price of New Zealand exports of manufacturing
beef to the United States has no effect upon the total
supply of beef for export within the year in which the
price changes.
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Fig. 4.1 illustrates the effect of an import quota on supply and
demand for non fed beef in the United States. Under a free trade
situation total supply is represented by curve St and domestic
supply by Sp- Domestic Demand for non-fed beef is represented

by curve D. Imposition of a quota results in the total supply
curve s%sT. Under a free trade situation the market is at
equilibrium at price Pt and quantity r- The imposition of a
quota of magnitude Q-9 results in an increase in price to Pp
and a decrease in quantity to qR. Domestic supply increases

from Aot to dpR* The decrease in ordinary surplus therefore is
equal to decpT and the increase in economic rent of domestic
suppliers is equal to pRapr. The decrease in ordinary surplus
exceeds the increase in economic rent by the amount abcd. The
revenue accruing to exporters changes from qTqDTbC to adqRqDR.

The net change depends upon the elasticity of the demand and supply
curves.

Fed beef is a substitute for non-fed beef and therefore an increase

in the price of non-fed beef will cause the fed beef demand curve

to shift upwards. This is illustrated by Fig. 4.2 where an increase

in the non-fed beef price, resulting from the imposition of a quota, has
shifted the demand curve from D1 to DZ' Price has increased from

Py to Py and quantity from a9 to G- Ordinary surplus has

increased from plad to pzbc. Economic rent has increased by amount
pzbapl. The effect of quotas therefore, for substitute preducts

which are normal goods, is to incrcase economic surplus for both
domestic producers and consumers. The effect of an imposition of quotas
on New Zealand exports is to cause diversion of the resulting

excess to less attractive markets. This means a fall in the

average price received for all exports. In Fig. 4.3 the price has
fallen from Py to Py- As supply is assumed to be totally

inelastic the decrease in economic rent is the amount plabpz.

The Incorporation of a Quota Variable in an Economic Framework

The effect of quotas on the price-quantity variables can be assessed

in two ways. Firstly quotas can be included as an exogenous variable.

This method is preferable but problems arise in deciding on how to

define a data series for the variable. The quota may be represented

by two data sets :

(i) Defining a dummy variable equal to zero when no quota
restrictions apply and equal to 1 when quotas are
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Fig. 4.1 Non-Fed Beef Supply and Demand
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Fig. 4.3 Export Supply of Manufacturning Beeg
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effective. However, use of this approach is unsetisfactory
because it does not allow for changes in the size of the
quota.
(ii) Defining a variable equal to the inverse of the effective
quota. When there is no quota on imports the effective
quota is infinity. However in this situation the inverse
of the effective quota is zero and this variable provides a more
convenient data series for purposes of estimation
without any loss of theoretical validity.

Secondly, the market can be examined for those years in which

quotas were not effective and the values of variables, required for
the estimation of economic surplus, predicted for the years in which
quotas were effective. The values obtained would be estimates of
the values of the variables with the effect of the quota variable
removed. The difference between the values of the variables
predicted by the model and the values actually occurvring can then be
inferred to result from the imposition of quotas. This reasoning
relies on one very strong assumption : that there is no change

in the market structure between those years in which quotas were
effective except for that brought about by the imposition of quotas.
This latter method was the one attempted in this study.

Econometric Models

This section describes the procedures by which the parameters of the
economic models are estimated.

The parameters of the United States model are estimated by an
econometric model based on a model formulated by Langemeier and
Thompson [41]. The parameters of the New Zealand model are
estimated from an econometric model formulated by the writer.

The Langemeier and Thompson model [41] 1dis a simultaneous
equation model containing 12 relationships. Seven of these are
simultancously determined and five are not. Four of the
relationships which do not involve simultaneity are identities and
the fifth is a simple two variable relationship.

Endogenous Variables

Y : dressed weight per head of fed beef slaughtered
PP farm price of fed beef
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supply of non-fed beef from domestic sources {dressed weight)
supply of fed beef .

per capita demand for fed beef

retail price of fed beef

retail price of non-fed beef
farm price of non-fed beef

quantity of imported beef (dressed weight)
per capita demand for non-fed beef

per capita demand for beef

Exogenous variables

NS

NF

Pc/c

pc/cL

number of fed beef cattle slaughtered
number of cattle on feed January 1

ratio of the market price for corn to Government support
price for corn produced

ratio of the average market piice for corn in years
t-1, t-2, and t-3 to the average Government support
price for corn produced in those three years

average price of fed beef in years t-1, t-2 and t-3

number of cows in inventory om January 1

range conditions in year t-1 as a percentage of normal
farm price of milk

disposable income per capita

wage rates in the meat packing industry

civilian population of the United States

quantity of beef demanded by the Government
net change in beef stocks

quantity of beef exported

The 12 relationships comprising the Langemeier and Thompson model

(41]



51.

(1) NS =a + a, N

(2) =y o+ by PR+ BN+ b p/C e b L b p P
(3) SM =ity +c_1lPr; + CZP:EL + cBNC + C4RL + csPM

(4) M =d +d PN+ dM

(5) pP = e, t & PE + esz + e3Y

(6 oM =g+ £ P e E, PR+ FLY

(1) PR= gy *+ 0 PRt gD’ + gl

(8) PR =h +hy PR+ hDT + W

9) sT=fxn

(10) sP=0oP«x P+ 0.5 (G+5 + Xu)

(11) sM+m=oMx P, + 0.5 (G + S+ X%

T o TP . nM
(12) D"+ P0 = D" X P0 Ll Po

Langemeier and Thompson do not adequately explain the relationships
expressed by the model. However, subject to a necessary
constraint on the number of variables included the relationships
expressed appear to be thecoretically sound.

A brief discussion of each of the relationships now follows,
validating each on theoretical grounds.

Equation 1
The number of fed cattle slaughtered is dependant on the

availability of cattle of this type. The number of cattle
on feed at January 1 has been used as an indicator of this.

Equation 2
The dressed weight of fed beef is simultanecusly determined with

the farm price of fed beef, reflecting the producers' ability to
vary the weight of cattle in response to prices and recognising that
this may have an effect on future prices. Because producers must
make decisions in advance, due to some inflexibility in beef
production, lagged prices for fed beef are included as an exogenous
variable. The opportunity cost of feeding cattle is reflected by
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the corn price ratio. Again both the lagged and current ratios are
included. The number of cattle on feed is the other variable in
this equation. The reasoning behind this is difficult to perceive.
Also the inclusion of this variable may lead to problems of multi-
collinearity as the number of cattle on feed are influenced by the
prices for fed beef and corn in preceding years.

Equation 3
The supply of non-fed beef is simultaneously determined with the farm
price of non-fed beef in accordance with accepted theory. Other

factors which determine supply are those which affect the relative
profitability of this enterprise. The relative profitability

of breeding as opposed to sale for slaughter is reflected by the lagged
price of fed beef. Milk price reflects a similar choice between
dairying and slaughter. Range conditions for the previous year represen
the supply of supplementary feed and the number of cows in the

inventory is an indicator of the available supply of non-fed animals

for slaughter.

Equation 4

Import supply of non-fed beef is simultaneously determined with the
_ price received by exporters. The retail price of non-fed beef is
included as an indicator of prices received. Marketing costs ars
represented by meat industry wage rates.

Equation 5 .
In accordance with economic theory, the per capita demand for fed

beef is simultaneously determined with the price of fed beef. The
retail price of non-fed beef has been included as this is the most
obvious substitute product. The effect of changes in income on
demand is provided for in the variable per capita disposable

income. Here again a problem of multicollinearity may be
introduced by the close relationship between the retail price of

fed beef and that of non-fed beef.

Equation 6
The per capita demand for non-fed beef is dependant on similar

variables to fed beef. In this case however simultaneity exists
between demand and the non-fed beef retail price. The same
problems apply in this equation as occur in Equation 5.



Equation 7
This is the margin equation for fed beef. The retail price is

simultaneously determined with the farm price. Total per capita
demand for beef has been included to allow for the concept of
marginal cost pricing. Marginal cost pricing of a product exists
when, as throughput increases, only the marginal increase in cost is
recouped. Meat industry wage rates is included as an indication of
the effect of processing costs.

Equation 8
This is the margin equation for non-fed beef and the same points

apply as with equation 7.

Identity 9
This identity equates fed beef supply with the product of dressed
weight and numbers slaughtered.

Identity 10
This is the market clearing identity for fed beef allowing for
cnanges in stocks.

Identity 11
This is the market clearing identity for non-fed beef again allowing
for changes in stocks.

Identity 12
This equates total demand with demand for both fed and non-fed beef.

Variables representing prices in the supply relationships are
deflated by the Index of prices received by farmers. Variables
represent prices and incomes in demand relationships are deflated
by the United States consumer price index.

The equations described represent the market structure existing

in the United States. Naturally not all variables that influence
the market are included as this would result in problems of
estimation and interpretation. Also the effect of these
variables would be too small to be significant.

The model presented above has been modified somewhat for use in
this thesis. This has been done firstly to simplify the model,
secondly to overcome problems resulting from a lack of data and
thirdly to obtain a linear model of the market.
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To obtain a linear model it is necessary to express
demand and income variables on a total basis rather
than a per capita basis. The reascn for aitering
the model in this way is that the properties of the
estimates obtained from a model containing multi-
plicative relationships are not fully understood.

The following equations present the model in the
form used in this thesis: '

P . p F c/c PL
M _ M PL c L

(3) M =c +c¢ PE + C, W

0 1 2
(4). pP = d, + dg PE td, PE tdy Y +d, P
(5) 0" =e e PR+, PR +eg Y +e, P
(6) Ph=f, + £ PP+ £,
(7) PR=g, + 9y Pp + gy M
(8) sP=op"

(9) S =D - M

Langemeier and Thompson's [41] division of fed beef
supply into numbers slaughtered and dressed weights
seems to be unnecessary, as the variable 'cattle on
feed' is included in equation 2, as well as equation 1.
The supply of fed beef has therefore been expressed

by one equation.

Only 13 observations on the data required for
estimation are available. It is therefore necessary
to omit some of the exogenous variables included by
Langemeier and Thompson [41] so that there are
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sufficient degrees of freedom to estimate the model.
The variables omitted are tiiose which, based on
Langemeier and Thompscn's [41] results and the

writer's understanding of the market, are the least
significant of those included. These are the

lagged corn price ratio, the milk price, exports,
military consumption and changes in stocks. Total
demand for beef is also omitted as the concept of
marginal cost pricing is not thought to be significant.

The New Zealand model is a recursive model linking the
f.o.b. export price for New Zealand beef with the

retail price of non-fed beef in the United States and
the quantity of beef imported. The following variables
are included in this model.

New Zealand revenue from exports of
manufacturing beef to the United States
in money terms

RR - Retail price of mon-fed beef in the
United States inm money (1) terms

NU NC

R and R The average money price of all beef

exported by New Zeaiand multiplied by
the quantity of manufacturing beef
exported to the @inited States and a
selected market representing the rest
of the world

WC gWU

R and New Zealand reveanue from exports of

manufacturing beef to a selected market
representing the rest of the world.
Two markets were considered, Canada (RNC)
and United Kingdom (R¥U)

(1) It was unnecessary to deflate the New Zealand model as
the endogenous variables in the model are expressed in
terms of price or revenue.
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The average f.o.b. export money price

for all New Zealand beef exports

NU

xNU and xNC

The sum of exports of manufacturing beef
to the United States and a selected
market representing the rest of the
world

M : Total United States imports of
manufacturing beef (dressed weight)

A problem arises when attempting to link up the United
States model with the New Zealand model. United States
data is available on a calendar year basis while New
Zealand data is available on a June year basis.

However, when the lag effect of market information and
transport is taken into account, the problem becomes
less acute. It was decided therefore to estimate ihe
linkage equation in the following functional form:

RY = f (P

MI
t R(

t-%) * Mty
The following equations indicate the structure of the
model:

U _ MI
(1) R® = a, # 3y Pp° # a, M
N _ U WU
(2) RY = b, + by RU # ch
N _
(or R = b, + by R b, R )
(3) pE - gN
xN

Equation 1 relates the revenue obtained by New Zealand
from exports of beef to the United States to the retail
price and the quantity of beef imported. It therefore
takes into account the effect of an increase in price
as well as an increase in the proportion of New Zealand
exports sent to this market.

Equation 2 expresses New Zealand manufacturing beef
revenue as a function of revenue from the United States
market and revenue from a selected market representing
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the rest of the world. Manufacturing beef revenue
is calculated using the average price of all New
Zealand beef exports so that the efrect of changes in
revenue from the United States market on prices for
other classes of beef is automatically taken into
account when the model is estimated.

Equation 3 is an identity expressing the average price
of all New Zealand beef as equal to the revenue obtained
from manufacturing beef divided by the sum of exports of
manufacturing beef to the United States and a selected
market representing the resf of the world.

Estimation

This section briefly describes the methods used to
cbtain satisfactory data. Information on the
estimation procedure is then provided and the estimates
obtained are presented and discussed.

4.5.1 The Data

The following table provides information on data
transformations and data sources:

Variable Data Transformations Sources of
) raw data
Fed beef supply The product of the weichted average
SP liveweight of steers and heifers sold
for slaughter converted to dressed
weight using the averace dressing-out [3]

~percentage, and the total number of
steers and heifers slaughtered

Farm

beoef

price of fed The average price of steers and heifers
PP weighted according to numbers and
F deflated by the index of prices (3]

received by farmers
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Yariable

Data Transfermations Sources of
raw data

Supply of non-fed

beef sM

The difference between total supply
of all beef and the supply of {3]
fed beef

Fed beef demand

DP

Calculated as ecqual to fed beef
supply (3]

Retail price of

N P
fed beyf PR

The retail price of choice beef
deflated by the consumer price index [z]

Imports M

The quantity of finished product
beef imported expressed on a dressed ' (3]
weight basis

. Retail price of
M

The retail price of hamburger

non-fed beef PR deflated by the consumer price [2]
index
Farm price of The average price of cutter and -
non-fed beef canner cows, and utiltty and
P? commercial cows weighted according [3]

to numbers and deflated by the
index of prices reccived by farmers

Demand for

The sum of domestic supply and

non-fed. beef imports [3]
DM
Number of The number of cattle and calves
cattle on feed on feed at January 1 (4]
F
N

Corn price
ratio p¢/¢

The ratio of the market price of corn
to the goverrment suppert price of [4])
corn
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Variable

Data Transformations Sources of
raw data

Lagged farm

price of fed
PL

beef PF

The three year average for the

period t-1, t-2 and t-3 deflated

by the index of prices received [3]
by farmers

Number of cows
in the inventory
e

The number of beef cows and

heifers two years and older plus (3]
50 per cent of the heifers between

one and two years of age

Range conditions
RL

The average for the months of
May to October as a percentage of [2]
normal, lagged one year

Total Dispesable

income
Y

The per capita disposable income

deflated by the consumer price [5]
index and multiplied by civilian

population

Civilian population

Po

Civilian population [5]

Meat industry wage
rates

The houriy rates deflated by
the consumer price index [5]

New Zealand revenue
from beef exports to
the United States

RU

The f.o.b. revenuc for selected
classes of beef exports to the
United States [12]

United States retail
price of non-fed

beef
MI

PR

The retail price of hamburger
in the United States, mnot [2]
deflated
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exports

RN ang RNC

Variable Data Transformations Sources of
raw data
New Zealand revenue Represented by the revenue for
from exports of selected ciasses of beef exported f12]
manufacturing beef to to either the United Kingdom, RH
the rest of the world or Canada, ch
R¥Y ang RYWC
The averaﬁe f.o.b. Calculated from total revenue
export price for all and total export figures [13]
New Zealand beef
~ exports
pE
The sum of exports of Exports of selected classes to '
manufacturing beef to the United States and Cancda (or [12]
the United States and the United Kingdom)
Canada or United
Kingdom
NV ang  xNC
Total revenue for The product of pE ana xMU (R”U)
manufacturing beef or the product of pE and xNC (RNC) [12; 13]

4.5.2 Estimation Procedure

The United States model was estimated using the first

step of the Indirect Least Squares method.

involved estimating the
Ordinary Least Squares.
estimate the parameters
and this was not one of

This
reduced form equations by

It was not necessary to
of the structural equations
the objectives of this study.
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The following discussion illustrates the way in which
reduced form equations can be used to obtain estimates
of changes in economic surplus.

Fig. 4.4(a) 1illustrates the change in consumer surplus.
The following equation expresses this change

Change in Consumer Surplus =,€{h2 fD(qD)qu = P19t oPLa,

Similarly Fig. 4.4(b) illustrates the change in economic
rent.

q
Change in Economic Rent = 2
: 4 fslagldag + pra; - pya,

price price

\\\\\“ p=£f (q.)
P2 - Py '

o LIS w WY

p=£,(qp)

q, q1 quantity q2 q1 quantity

(a) (b)

Fig. 4.4 Changes in Consumer Sunrplus
and Economic Rent
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In this study the co-ordinate P1 93 in both graphs

can be estimated from the reduced form equations. The
co-ordinate Pp Qo can be obtained from actual data for
the years in which quotas were effective. These co-

ordinates identify the right hand side of the equations
measuring the change in consumer surplus and economic
rent and these changes can be estimated.

»

price
\\k \\\\\ £y (q)

P2

P1

\ £ (ap)

£ (ap)

q1 q2 quantity

Fig. 4.5 Change in Consumen Sunplus Resulting
from a Shift in the Demand Curve

Fig. 4.5 illustrates a situation where reduced form
equations and actual data do not provide sufficient
information to estimate the change in consumer surplus.
It is necessary to have a priori information on the
slopes of fé (qp) and fg (qD). The following equation
expresses the change in quantitative terms.

Change in Consumer Surplus =

9, ¢ 2 q .
ﬁ) 2 f, (ap) "A 17, (ap) dop = Pp8 * P19
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This problem occurred in this study because the
demand curve for fed beef was postulated to shift

to the right as a result of the imposition of quotas.
To overcome this problem estimates of the elasticity
of the demand curve for fed beef, obtained by other
studies were examined to obtain an a priori estimate.

The following equations are the reduced form of
the United States model:

2 2 F (o3 {1 = PL C L
+ a6 Y + ay P0 + ag W
M F cfe , PL (& L
+h6Y +b.; P0+b8N
P F c/c PL (& L
D —c0+c1N +c2P +C3PF+C4N +c5R
+ Cﬁ Y i C7 P0 +_C8 W
M _ F clie PL C L
+ d6 Y # d7 P0 + d8 W
P _ F c/c PL ¢ L
PR = e + el N + e, P + €y PF + ey N~ + ey R
+ ee Y + e, Po + e8 W
Mo F c/c PL C L
PR = fo + fl N~ = f2 p + f3 PF + f4 N~ + f5 R
+ f6 Y + f7 Po + f8 W
i F c/c PL c L
M = g,+9y N + g, P t g3 Pomo 4+ g, NT o+ g R
FOg T-* Gy Ry * ag ¥
P F c/c PL (& L
PF = h0 + h1 N + h2 P + h3 PF + h4 N™ + h5 R
+ h6 Y + h7 P0 + h8 W
M .- a g F . c/c PL c ; L
T gt dg ¥ by TR 3g Rp ® dy N % dg R7

+ jﬁ Yy + j7 P+ jg M
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The model expressing the'reiationship between New
Zealand revenue and the United States retail price
and imports of beef is estimated by Ordinary Least
Squares in the structural form. As mentioned
previously this is a recursive model. The following
equations indicate the order of the recursion.

b MI

R™ t0 + t1 PR + t2 M

NU _ U WU

R =m, +my R™ + m, R

(or RNC = N, + Ny RU + n, ch)

Presentation of Estimates

The estimates of the reduced form equation coefficients
of the United States model are presented in Table 4.11n
tabular form. The figures in parenthesis below each
estimate are the "t" values. The estimates of the
parameters of the New Zealand model are presented in
Table 4.2

Table 4.3 presents the values obtained for the Durbin-
Watson statistic for the United States model. In all
equations the presence or absence of auto-correlation

is indeterminate at the 1 percent level of significance.
The Durbin-Watson statistic provides 1ittle information
due to the large number of exogenous variables and the
small number of observations.

The presence of multicollinearity can be detected by

examination of the standard errors. If these are high
then multicollinearity may be present, and the "t"
statistic will tend to be insignificant. In Table I

the "t" statistic is insignificant for most of the co-
efficients at the 10 percent level. In some cases
this is due to an insignificant relationship between

- the dependant variable and the exogenous variable.

However it is considered a strong possibility that some
degree of multicollinearity is present.



TABLE 4.1 ESTIMATES OF THE REDUCED FORM COEFFICIENTS OF THE UNITED STATES MODEL

Exogenous Variables

‘59

Endogenous
Variables Const. nF pc/c gL NC Rt Y. Py W R 2

SP -15235 1.978 4918 36.6 -0.208 38.4 32.5 -0.468 19203 0.9897
(1.12) (2.27)* (1.02) (0.11) (0.79) (0.76) (1.32) (1.62) (1.66)*

SM -16607 -0.625 1120 95.2 0.295 54.2 24.6 -0.198 3220 0.9527
(1.86)* (1.09) (0.35) (0.44) (1.72)* (1.63) (1.53) (1.05) (0.42)

DP -15235 1.978 4918 36.6 -0.208 38.4 32.5 -0.468 19203 0.9897
{1.12) (2.27)* (1.02) (0.11) (0.79) (0.76) (1.32) (1.62) (1.66)

DM -4853 -0.529 -1432 -63.5 0.268 -26.9 0.598 0.053 -3810 0.9049
(0.45) (0.77) (0.38) (0.24) (1.31) (0.68) (0.03) (0.24) (0.42)

P; -21.9 -0.005 -17.6 N.305 0.0004 0.538 -0.084 0.0018 -71.2 0.9494
(0.40) (1.55) (0.91) (0.23) (0.40) (2.64)** (0,85) (1.58) (1.53)

Pg -147.0 -0.003 0.127 -1.291 -0.002 0.338 -0.072 " 0.0024 -40.6 0.9719
(3.33)**  (1.16) (n.008) (1.20) (2.14)* (2.06)* {(0.91) (2.56)** (1.08)

M -11753 0.096 -2252 -158.7 -0.027 27.4 -240 0.252 -7030 0.9477
(2.12)* (0.27) (1.30) (1.:17) (0.25) (1.33) (2.41)** (2.16)* (1.50) '

P? -61.5 -0.004 -7.97 0.015 -0.0005 -0.023 -0.010 0.0014 -39.5 0.9099
(2.06)* (1.88) (0.75) (0.02) (0.90) (0.20) (0.19) (2.19) (1.56)

Pg -35.9 0.0001 2.493¢ -0.785 -0.001 0.132 0.022 0.0005 -35.9 * 0.9987
(8.91)*%** (0,53) (1.76) (7.98)%** (18,.46)***(8,80)*** (3.13)** (6.30)***(0.31)

* significant at the 10 percent level
ek significant at the 5 percent level

ke signiticant at the 1 percent level
|
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TABLE 4.2 ESTIMATES OF THE PARAMETERS OF THE NEW ZEALAND MODEL
Const phI M RY YU gYC rZ
RU -164389 3409 21.:0 0.6015
(5.03)*%** (3,61)%** (1,24)
rNY 736.0 0.974 0.822 0.9944
(0.43) (28.60)%%* (3 79)**x*
gNC -1826 1.031 0.902 0.9999
(5.01)*** (130.61) %==* (53.79)%**
* significant at the 10 percent level
w5 significant at the b5 percent level
*kk significant at the 1 percent level
TABLE 4.3 THE DURBIN-WATSON STATISTICS FOR THE UNITED STATES MODEL
(n = 12, K = 9)
i P M P M F M P M
Variable S S D D PR PR M PF _ PF
D - W 2.92 2.82 2.92 2.26 3.38 2.1 2.24 3.35 2:17
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Discussion of the Estimates

The majority of the estimates obtained for the
coefficients of the United States model are not
significantly different from zero at the 10 percent
level.

In the prime beef supply and demand equations only the
Number of Cattle on Feed,and Wages, are significant at
the 10 percent level.

The Number of Cows in the Inventory is the only
significant variable in the manufacturing beef supply
ecuation.

The demand for manufacturing beef contains no
significant variables at the 10 percent Jevel.

The retail price of fed beef equation contains one
variable significantly different from zero at the 5
percent level: Range Conditions.

The retail price of manufacturing beef however contains

2 variables significant at the 10 percent level: Number of
Cows in the Inventory and Range Conditions;

and one significant at the 5 percent Tevel: Population.

Total Disposable Income is significant at the 5 percent
level in the import equation and Population is significant
at the 10 percent level.

Number of Cattle on Feed and Population are both
significant at the 10 percent level in the farm price

of prime beef equation.

The equation expressing farm price of manufacturing beef
as a function of the exogenous variables contains 4
variables which are significantly different from zero at
the 1 percent level: the Lagged Price of Fed Beef, the
Number of Cows in the Inventory, Lagged Range Conditions
and Population. Total Disposable Income is significant
at the 5 percent level.
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A11 except one of the estimates of the parameters of
the New Zealand model are significantly different from
zero at the 1 percent level. The one exception is the
estimate for the Import variable in the equation
expressing Revenue from the United States Market as a
function of Imports and the Retail price in the United
States.

The value of R is above 0.9 for all equations.
However this is to be expected, especially in the
United States model, due to the number of variables
which are included in each equation.

The Price Elasticity of Demand for Fed Beef

As mentioned previously it is necessary to estimate the
slope of the demand curve for fed beef in order to
estimate the change in consumer surplus resulting from a
shift in the demand curve. The slcpe of the demand
curve is not provided by estimating the reduced forms of
the simultaneous equations. Therefore, an independant
estimate is required. The independant estimate should
satisfy the following conditions to be applicable to

the model used:

(1) The estimate should be based on annual data.

(ii) The estimate should be for fed beef demand not
total beef demand.

(iii) The estimate should be based on aggregate data
as opposed to per capita data.

(iv) The equation should be estimated in the linear
form.

No independant estimates were found which satisfied all
these conditions. However estimates obtained in other
studies for the price elasticity of demand at the retail
level ranged from -0.58 to -1.04. Table 4.4 illustrates
the studies examined and the estimates obtained by each.
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After examination of these estimates an elasticity of
-0.95 was chosen for use in this study. Because of the
similarity between tha Langemeier and Thompson model [41]

and the model used in this study more weight was given to
their estimate.

TABLE 4.4 INDEPENDANT ESTIMATES OF ELASTICITY OF DEMAND FOR BEEF

Analyst Elasticity Observation Data Method
Period
Breimyer [21] -0.64 Annual per capita Sgl.Eq. logs
Fox [33] -1.04 Annual per capita Sim.Eqg. loas
-0.94 Annual per capita SglEq. 109;
Tomek [54] -0.90 Quarterly per capita Sim.Eq. linear
Logan and Bowles [43] -0.65 Quarterly per capita Sim.Eaq. linear
Purcell, Raunikar -0.97 Quarterly household Sqgl.Eq. linear
and Elrod [46]
Mathews, Hoffman -0.67 Semi Annuatl Total Sgl.Eq. linear
and Womack [43] -
-0.58 Semi Annual Total Sim.Eq. lineas
Heien and Mathews [36] -0.70 Annual ‘per capita Sim.Eq. linear
Langemeie?lind -0.98 Annual per capita Sim.Eq. linear

Thompson [51]

(1) Fed beef only
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CHAPTER FIVE

EXPERIMENTATION AND DISCUSSION

This chapter presents and discusses the results of
experimentation with the estimated models. The

second section indicates the way in which the
experimentation was done and discusses the validity

of the results. Section 3 examines possible reasons
for the unsatisfactory nature of the results, including
a discussion of the effect of errors in the formulation
and estimation of the model. The final section
discusses ways in which the model could be improved for

This section presents the results obtained by
experimenting with the model. The experimentation
involves obtaining values for the endogenous variables
for those years in which quotas were imposed. The
values obtained represent the quantities and prices
that would have occurred if quotas had not been

A Post Sample Parameter Stability Test is incorporated
in the 'Give' (1) regression programme. This was
used to estimate the values of the endogenous variables

Bl Introduction

future studies of this kind.
Bl The Results

imposed.
(1)

'GIVE' stands for General Instrumental Variable Estimation.
It is a computer program designed by David F. Henry
of the London School of Economics to estimate the
coefficients of linear equations containing both

current and/or lagged endogenous variables as regressors.

The main deficiency of the program is that it does not
calculate simple correlations between independent
variables. For this reason correlation coefficients
have not been reported in this thesis and they were
not available to assist examination of the presence

or absence of multicollinearity.
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TABLE 5.1 RESULTS OF THE EXPERIMENTATION

Yariable 1968 1969 1570 1971 2
— e — | X (q)
s Estimated | 18628 19551 21181 19306 | 4, 14
(million 1b) Actual 17324 17386 18333 18275
sM Estimated 4038 3300 3474 4176
9.98
(million 1b) Actual 5322 3740 3319 3595
p? Estimated | 18628 19551 21181 19306 s i
(million 15) Actual 17324 17386 18333 18275 '
oM Estimated 4532 4354 4126 4979
19.85
(million 1B) Actual 5022 5355 5111 5328
PP Estimated | 77.79 77.56 74.16 79.64
R 91.30
(¢/1b) Actual 83.10 87.60 84.80 86.00 ~
oM
R Estimated | 52.44 52.35 49.90 50.48
51.03
(¢/1b) Actual 53.80 56.80 56.90 56.10
M  Estimated 493 1054 651 803
110.63
(million 1b) Actual 1500 1615 1792 1733 :
PP Estimated | 11.15 21.50 19.20 23.43
F 122.13
(£/1b) Actual 25.45 26.76 26.50 27.97
PM Estimated | 17.33 17.55 16.75 15.48
F 935.67
(¢/1b) Actual 17.18 18.33 19.02 18.62
|
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for the period 1968 - 71. 0©Only the United States
model is considered for reasons which will become
obvious.

Table 5.1 presents the results obtained from the
experimentation with the model, and the values which
actually occurred. The values of the chi square test
of post sample parameter stability are also provided.
If quotas have caused a change in the values of the
endogenous variables the chi square test will provide
evidence of this. In all equations except the supply
of manufacturing beef, this test indicated that the
probability that the actual and estimated values

were drawn from the same distributions is less than
0.05 This supports the hypothesis that quotas have
affected the values of endogenous variables.

When the results are interpreted in terms of economic
model major differences in the expected effect become
apparent. Firstly, although the supply and demand

for prime beef was expected to increase with the
-1mposition of quotas, the model predicts a fall. The
domestic supply of manufacturing beef was also expected
to rise, but again the model predicts a fall. Demand
for manufacturing beef was expected to fall but the
model predicts the opposite. The retail prices and
farm prices for both prime and manufacturing beef
however did follow economic theory with the model
predicting an increase. The most important result is
that concerning the level of imports. Economic theory
postulates that the imposition of quotas will result
in a fall in imports and this is the reasoning behind
their use. However, the model predicts a rise.

At this stage in the study it was apparent that the
model contained series deficiencies as a predictor

and it was decided not to continue with the experiment-
ation involving the New Zealand model.
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Discussion of the Results

This section discusses the results and considers
possible explanations for the results being at
variance with economic theory.

The model is a good predictor of the dependent
variables for the period over which the model was
estimated. The coefficients of determination for

all equations are over 90 percent indicating that

the exogenous variables explain more than 90 percent
of the variation in the endogenous variables. The
model is not a good predictor of the endogenous
variables for the four years following the estimation
period. This is expected as the structure of the
market was altered in these four years by the
imposition of a quota on imports. However, apart
from this, and as previously mentioned, the predictions
do not agree with economic theory.

The failure of the model to predict values consistent
with economic theory may have several explanations.
One is that the economic theory invoked is wrong, but
the writer cannot accept this and it will not be
discussed further.

The only other explarnation is that there are
deficiencies in the model or in the data used to
estimate the coefficients of the model. The following
types of error will be considered in terms of their
possible relevance to the model estimated in this
study; specification error; errors in variables;
multicollinearity; and autocorrelation.

The term specification error covers several different
errors in the specification of the model. Firstly
cne or more significant variables may have been omitted
from the model. This will lead to biased estimates
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of the included variabies. The standard errors

will be large due to the over-estimation of tihe
residual variance. Another possible source of
specification error is that the form cf the model

has not been correctly specified. Although the model
was estimated in the linear form in this study, it is
possible that the relationships that the model attempts
to explain are non-linear. Finally, specification
error may also arise from use of aggregate data when
per capita data should be used.

There is no doubt that there has been some error in
the specification of the model. Several variables
included in Langemeier and Thompson's model [41] were
omitted due to the difficulty of obtaining sufficient
obseverations. Even with these variables excluded
there were only 3 degrees of freedom. A variable

not included in the Langemeier and Thompson model which
may be important to the import supply equation is the
price of beef in markets other than the United States.
This would reflect the relative profitability of
exporting to the United States and other markets. The
estimation of the model in linear form is open to
question, however the writer believes that this form
is not seriously at variance with reality. Langemeier
and Thompson expressed the demand equations in per
capita terms. This resulted in a mulltiplicative
relationship in the demand-supply identity. The
demand equations in this study have been estimated

in aggregate form to remove the multiplicative
relationship. This may have resulted in incorrect
estimates and contributed to the unsatisfactory

nature of the results.

Errors in variables result from errors in the measure-
ment and processing of the exogenous variables. If
these errors are present the estimates will not only
be biased but also inconsistent. It would be
presumptuous to say that these errors do not occur in
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this model. However they are nect thoughtto be
serious enough to be solely respconsible for the
unsatisfactcry results.

Multicollinearity occcurs in most relationships to
some degree because of the inter-dependance of many
economic factors. When two variables are moving in
approximately the same way it becomes difficult to
establish the individual influence of each of the
regressors on the dependant variable. This does not
represent a problem in prediction providing the
correlated variables continue to move in an approx-
imately equivalent manner. However if the variables
do not continue to move in concert then serious errors
in the predictions may result. Multicollinearity of
a serious degree can be recognised by the existence
of very large standard errors. On examination of 't'
values it is probable that serious multicoliinearity
is present in this model. This may have contributed
to the unsatisfactory nature of the results if the
correlated variables do not move in an equivalent
manner during the prediction period.

Autocorrelation, or serial dependance in the errors,
is usually caused by errors in the specification of
the model. One such cause is the omission of
significant variables from the model. Nearly all
economic variables are serially dependent because

the value of a variable in time t is isually dependent
upon its value in time t-1. This serial dependance

is transmitted to the errors if a significant variable
is omitted. If the form of the model is incorrectly
specified the errors may again show serial dependance.
For example if a cyclical relationship is estimated

in the linear form the errors will be serially
dependant. Finally mis-specification of the true
random error can result in autocorrelation. Random
factors such as extreme weather conditions or wars

may exert influence cspreading over more than one time
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period. Autocorrelation will result if these

effects are not alilowed for by the model. Serial
dependance in the errors does not result in biased
estimates of the modeil coefficients. However the
value of the estimates in any single sample may not be
the true value of the coefficient. Also, the variance
of the random error may be seriously under-estimated.
The variance of the parameter estimates may be under-
estimated indicating that a variable is significant
when in fact it is not. Finally, autocorrelation

will result in inefficient predictions if the model

is estimated by ordinary least squares when compared
with predictions based on other econometric techniques.

As already mentioned in the discussion of specifiation
errors the writer believes that some significant
variables may have been omitted. This does not
necessarily imply autocorrelation as the combined
effect of the omission of more than one variable may
cancel out the effect of serial correlation. The

~Durbin-Watson statistic was presented in Chapter 4.

As previously mentioned the 1imited number of
observations combined with a large number of variables
means that in all cases the statistic was indeterminate.

Suggested Changes in the Model

It is the writer's opinion that in order to overcome

the problems which have arisen in this thesis it would
be necessary to reformulate the economic model,
preferably on a quarterly basis. It is thought that

the model would benefit from the inclusion of a variable
which relfects the relative profitability of exporting
to the United States as opposed to other markets.

The formulation of a quarterly model would allow a
shorter time period to be used in the estimation of

the model. This would reduce the possibility of major
structural changes in the market which are not accounted
for by the model. The imposition of quotas is decided
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on the basis of a quarterly examination of the level
of imports. The use of quarterly data would also
mean that the periocd over which quotas were effective
could be more clearly defined.
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CHAPTER SIX

SUMMARY AND CONCLUSIONS

Introduction

This chapter contains a brief summary of the original
objectives of the study. Progress made towards reaching
the objectives and reasons for the failure to reach

them are discussed. Finally suggested avenues for
future research are discussed and conclusions on the
contribution of this thesis are presented.

Summary
The research attempted by this thesis is summarised
in this section under three headings: Original

Objectives; Progress Made Towards Objectives and;
Reasons For Failure To Reach Objectives.

Original Objectives

The original objective of the study was to estimate
the effect of United States Meat Import Quotas on
economic welifare in the United States and New Zealand.
Welfare was to be estimated as the changes in the
economic rent of United States producers, in United
States consumers' surpius, and in revenue of the

New Zealand beef industry, resulting from a change

in quotas.

Progress Made Towards Objectives

An economic model was formulated expressing the
relationships between the beef markets in the United
States, New Zealand and the rest of the world. The
model was used to estimate the values of endogenous
variables assuming the absence of United States meat
import quotas. This was done by estimating the
coefficients of the model based on those years in

which quotas were not effective. It was expected that
the projected values for endogenous variables, obtained
by experimentation with the model, would provide a
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basis for the estimation of the welfare effects

of quotas. However initial experimentation demonstrated
that the estimated values for endogenous variables

in the model were inconsistent with economic theory.

As the New Zealand sector of the model required

the use of inputs generated by the United States

sector, experimentation with the New Zealand sector

was abandoned.

Reasons For Failure To Reach Objectives

The possible explanations for the failure of this
study to reach the original objectives are discussed
in Chapter 5.

The points of disagreement between eccnomic theory

and the estimated model on the effect of quotas were

as follows

(i) The supply and demand for fed beed was expected
to rise but the model predicted a fall.

(ii) Domestic supply of manufactuiring beef was
expected to rise, but the model predicted a fall.

(111)'Demand for manufacturing beef was expected to
fall, but the model predicted a rise.

(iv) Import supply was expected to fall, but the
model predicted a rise.

Disagreement (iv) is the most serious in terms of
the objectives of this study as the restrictive effect
of quotas on imports is the reasom for their use.

The possibility that the economic theory involved is
wrong was put forward and immediately discounted.
Therefore the only explanation is that there are
deficiencies in the econometric model or in the data
used to estimate the coefficients of the model. Four
types of error were considered in terms of their
possible relevance to the model estimated in this
study: specification error; errors in variables;
multicollinearity; and autc correlation.
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There is no doubt that there has been some error in
the specification of the model and it is the writer's
opinion that this is the most significant of the

four sources of error mentioned above. Several
variables included in Langemeier and Thompson's

model [41] were omitted due to the difficulty of
obtaining sufficient observations. A variable

not included in the Langemeier and Thompson model
which may be important to the import supply equation
is the price of beef in markets other than the United
States. This would reflect the relative profitability
of exporting to the United States and other markets.
The estimation of the modei in linear form is open to
question, but the writer believes that this form is
not seriously at variance with reality. The demand
equations were estimated in aggregate form. This may
have resulted in incorrect estimates and contributed
to the unsatisfactory nature of the results.

Errors in variables almost certainly occur in this
model. However, they are noi thought to be serious
enough to be solely responsible for the results
obtainead.

On examination of the 't' values it was considered
probable that serious muiticollinearity is present
in the model. This may have contributed to the
unsatisfactory nature of the results.

Autocorrelation is a strong possibility as it has
already been recognised that some significant variables
may have been omitted. However due to the limited
number of observations combined with a large number

of variables the Durbin-Watson statistic was
indeterminate in all cases.
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Suggested Further Resear;h

Further research would first need to concentrate on
the further development of a quarterly econometric
model which explains the economic relationships which
exist in the United States beef industry and adequately
represents the effect of global factors which
influence this market. It is considered that a
variable should be included which refTects the
relative profitability of exporting to the United
States as opposed to other countries. The estimation
of the welfare effect of changes in quotas could

then be made using the methodology followed in this
study.

Other research which would contribute to a greater
understanding of the effects of quotas is an examination
of the medium and long term effects of quotas on the
global supply and demand for beef.

Since quotas are not confined only to red meats,
the methodology followed by this ztudy could be
utilised in the examination of the effect of quota
control on imports of other products. One example
is the United States quota on imports of dairy
products.

Conclusion

Although this study has not achiewed the original
objective it demonstrates a method whereby the
welfare effects of restrictive trade practices can
be assessed. For this reason the writer believes
that some contribution to applied economics has been
made.
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APPENDIX

THE DATA

The symbols refer to variables defined in Chapter 4.

sP M H PP Pl PR .
mill.1b. mill.1b  mill.1b ¢ 1b. ¢1b. £1b ¢ 1b
1956 10426 4036 204 22.15 12.44  81.1  47.3
1957 10487 3715 390 23.72 14.47  83.7  49.8
1958 10530 2800 £96 26.37 18.65  98.5  &1.1
1959 11248 2332 1047 27.83 18.68  94.9  62.9
1960 12077 2650 760 26.31 16.33  91.3  59.1
1961 12944 2354 1021 25.07 16.37  88.4  57.1
1962 12718 2580 1414 26.78 15.7 81.0  57.5
1963 14130 2298 1651 23.76 15.21  88.3  55.9
1964 15408 3021 1068 23.21 14.19  83.8  53.3
1965 14555 4144 923 24.67 14.1 84.8  53.3
1966 15914 3780 1182 23.80 16.83  84.8  55.8
1967 16848 3336 1313 24.77 16.94  82.6  54.6
1968 17324 3522 1500 25.&5 17,18 8§3.1  53.8-
1969 17386 3740 1615 26.76 87.6 56.8
1870 18333 3319 1792 26.50 19.02  84.8  56.9
1971 18275 3595 1733 27.97 18.62  86.0  56.1
pP = sp pM +
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nF pC/C g NC RY v P, W
thou. ¢/1b thou. % bill.dol. thou. dol/hr.
1956 5929 0.86 23.10 , 28474 76 352.4 166055 2.438
1957 6122 0.79 23.05 27497 69 357.5 169110 2.55
1958 5898 0.82 23.06 A 1 83  363.2 172226 2.61
1959 6601 0.94 24.08 28391 84 382.5 1752717 2uh7
1960 7574 0.94 25.97 29862 79 389.1 178153 2.62
1961 8048 0.92 26.84 30660 80 401.0 181207 2.66
1962 8520 0.93 26.40 32414 79 418.7 183796 2.68
1963 9702 0.88 26.05 34643 81 434.0 186667 2.70
1964 9845 0.94 25.20 37100 78 463.2 189372 2.76
1965 9979 0.93 24.58 38733 76 494.7 191894 2,76
1966 10582 0195 23.88 38896 8z 518.1 193767 2l
1967 11268 0.76 23.89 39246 78 538.3 195671 2.60
1968 11417 0.80 24.41 40069 80 5568.6 197584 2.37
1969 12534 0.85 24.67 408€4 861 569.3 199682 288
1€70 13190 0.99 25.66 42260 82 582.4 201722 2.87
1971 12770 0.79 26.24 43500 80 603.0 204254 2.91




rY PEI Rwu rWC
thou.dol. ¢/1b. thou.dol1. thou.dol.

1962-63 42357 52.1 378 1409
1963 -64 38052 51.3 1936 .1097
1964-65 24665 49.5 7184 948
1965-66 25788 50.8 8761 697
1966-67 39600 54.2 7135 1355
1967-68 61953 54.6 5831 1763
1968-69 74555 56.1 7633 5197
1969-70 77617 62.4 8556 34432
1970-71 99362 66.2 14444 22260

yNU yNC gNU pNC

thou.1b. thou.1b. thou.dol. thou.dol.

1962-62 200021 204162 41384 39264
1963-64 183867 179912 39513 37674
1964-65 143291 116225 30363 30349
1965-66 135139 105157 32758 34082
1966-67 170523 149812 45939 42102
1967-68 219357 207264 67343 63021
1968-69 223974 216767 82378 71851
1969-70 205601 281673 79650 78498
1970-71 259384 286150 104143

109486

89.



90.

Processing of the Data

In obtaining the data series for some of the variables,
considerable processing of raw data was required. The
following discussion details the methods used in obtaining
data for these variables.

The supply of fed beef is calculated as the product of the
average dressed weight of steers and heifers and the number
of steers and heifers slaughtered. The average dressed
weight is calculated as the product of the average dressing
out percentage of cattle slaughteredunder federal inspection
and the average liveweight of slaughter steers and heifers
sold at eight markets, weighted by the relative number of
steers and heifers soid at each market and the relative
numbers of steers and heifers slaughtered under federal in-
spection. The eight markets are Chicago, Kansas, Omaha,
St. Louis, Sioux City, Sioux Falls, St. Joseph and St. Paul.
The number of steers and heifers slaughtered is calculated
as the product of the total number of cattle slaughtered and
the percentage that steers and heifers comprise of federally
inspected slaughter.

The farm price of fed beef is calculated as the average price
received for steers and heifers at the eight markets mentioned
above weighted according to the number of steers and heifers
sold at each market and by the number of steers and heifers
slaughtered under federal inspection. This is then deflated
by the index of prices received by farmers.

In obtaining the lagged farm price of fed beef it is necessary
to obtain data for the years 1953 to 1955. However no data
on heifer prices is available and only the steer price is
used.

The farm price of non-fed beef is calculated as the average
price of utility and commercial, and cutter and canner cows
weighted according to the relative numbers of each class
slaughtered under federal inspection and deflated by the
index of prices received by farmers.
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The selected classes of beef exports used in calculating
the New Zealand revenue data for exports to the United
States, United Kingdom and Canada are those classified
in the 1970-71 New Zealand Export Statistics under the
code numbers 011.140.6 to 011.142.3 inclusive.




