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ABSTRACT 

The originai 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 

i . 

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 econo mic 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 values 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 vari ables , obtained by 
experi ment at ion with the model, would provide a basis for 
the esti mation of the welfare effects of quotas. How~ver 

initial e xperimentation demonstrated that the estimated 
values for endogenous variables in the model were incon s istent 
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; 

(i) The supply and demand for fed beef was expected to 
rise, but the mode l predicted a fall. 

(ii) Domestic supp l y of manufacturing beef was expected 
to rise, but the model predicted a fall. 

(ii.i) 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. 



ii. 

Disagreement (iv) is the most serious in terms of the 
objectives of this study as the restr i ctive 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 i n the econometric 
model or the data used to estimate the c oefficients of the 
model. Four types of error were consi d ered in term of 
their possible relevance to the model e s timated in the study; 
specification error; errors in variables; multicollineanity; 
and autocorrelation. The most importa n t source of error is 
considered to be in the specification of ~he model ho wever 
the other sources of error mentioned are ~ lso consiJered to 
have been present. 

Although this study has not achieved t he ~ riginal objective 
i t d e mo n s t r a t e s a me t h o d \v h e re by t h e we 1 fa re e f f e c t s o f 
restrictive trade practices can be asses se d. For this 
reason it is considered that so me contr ibu tion to applied 
economics has been made. 
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1. 

CHAPTER ONE 

INTRODUCTION AND THESIS GUIDE 

1.1 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 
nece5sary for the maintenance of the present high living standard 
could not be purch~sed. In 1970-71~ more than 40% of this 
overseas incomP 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 18% of total United States imports of beef and veal. 
Any policies designed :o 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 w~s set at 
the averagP level of imports of the relevant products over the 
period 1959-63. The a 11 owab le quantity of imports in a 
particular year was equal to the base quota adjusted by the 
percentage that the avera~e of estimated domestic production for 
that year, and the preceding two years differs from average 
annual production in the base period. The trigger for imposition 
of quotas was based upon quarterly 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 domestic supply 

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

(2) The numbers in brackets refer to references found in the 
bibliography on page 



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 1968 
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, 

2. 

d~e to high domestic prices for beef, they were removed completely 
for an indefinite period of time. 

1.2 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 Zea land. 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. 

1.3 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 a 
perspective of the importance of New Zealand and the United States 
as traders of th i s commodity on the world market. 



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 use in the me~5u1ement 
of gains from trade. 

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

The model is used to estimate the values of endogenous variables, 
assuming the absence of Unites States meat import quotas. This 
is done by estimating the coefficients of the model bused on those 
years in which quotas were not effective. It was expected that 
the projected values for endogenous variables, obtained by 
experi mentation with the model, would prcviJe a basis for the 
estimation of the welfare effects of quotas. Howev2r, as the 
results obtained for the endogenous variables are not consistent 
with economic theory, the original objective could not be mtt. 

The parameters of the United States sector of the economic model 
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 suitabl e 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 th2 year in which the price 
change 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 State~ model and the New Zealand 
model is estimated by exp~essing the tota l revenue obtained from New 
Zealand beef exports as a function of the revenue obtained 



4. 

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 obta~ned 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 discus$es possible future avenues which might 
be explored in an effort to overcome this difficulty. 

1.4 Review of the Literature 

The only published 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 i11corporated 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 ~esigned 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 good 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 i~ the beef price. The reason given 
by Crom is -
11 However, the steer price alone yielded a better estimation in the 
second quarter than did the beef-corn ratio. 11 



Duymovic, Crom and Sullivan [30] estimate the effect of 
alternative beef import policies on se lected dependant variables 
for the period 1971-80. The policies considered are zero 
imports phased in over five years, doubling imports, 
restric ting 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 si mpler 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 interna l market, and 
(ii) 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 buffer to equate market demand 
r;ith supply. 

The Langemeier and Thompson model [41] was formulated to study 
demand, supply and price relationships in the beef sector . It 
i s 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 r~tes . The writer's main 
criticism of this paper i s 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 

5. 

demand and total supply. This means that the identities equating 
den!and and supply contain multiplicative r elationshi ps. The 
properties of the estimates obtained from a model of this type 
are not ful ly understood. However , this form was required to 
overcome problems of multicollinearity in the demand equations . 



Of the three models examined the L?ngeileier and Thompson (41] 

model is the one which l~nds itself bsst to the estimation of 
economic welfare. The modifications that were made to the 
model so that it cou1d be used in this thesis are explained i n 
detail in Chapter 4. 

1.5 Thesis Guide 

6. 

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 of Chapter 2. This is followed by a discussion 
of vmrld trac.ie in beef a11d veal . United States and New Zealand 
trade is discussed in detail. Finally the restrictions that have 
been imposed on imports hy 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 marke t relationships and discusses the parameters 
relevant to estimation of changes in welfare. The second 
section draws on both origin3l 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 s~ction 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 sur.ima~y 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 
research are di~cussed and a final assessment of the value of 
the research attempted by this thesis is made . 



CHAPTER TWO 

THE UNITED STAT~S BEEF INDUSTRY 

AND INTERNATIONAL TRADE 

A. The United States Beef Industry (1) 

2.1 Introduction 

The per capita consumption of beef in the United States ranks 
third in the wcrld. I~ 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 
consumers. 

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 outlets 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 
of this distribution chain. 

2.2 Production Units 

The supply of beef to consumers originates from three main 
sources, 11 beef 11 breeders, 11 da i ry 11 farmers and 11 importers 11

• 

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

7. 

(1) This sectio~ draws heavily on three publications, Armstrong [18], 
Williams and Stout [58], and Fowler [32]. 
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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 feede r beef are the spot sale, 
or cash transactio~ and contractual pricing arrangements. 

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

Contractual sale transactions are usual ly more complex. They 
can be classified generally into advance delivery sales (1) 

9 . 

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 r equirements for working 
capital. 

Recently there has been a change in sys tems of sale towards those 
which will better supply the needs of commercial feedlot 
operators. These systems include specia lised 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) Advance delivery sales ir.volve contracti ng to buy stock at a set 
time in the future, often specifying the price. 

(2) Production contracts are often entered i nto before production 
begins and may specify the destination of the product and also 
details of production . 

(3) Buyers are invited to visit the farms to inspect, price and 
purchase feeder cattle. MASS~Y U~!lV~RSITY 

LI CRARY 



the inter-city hire truckir.g industry which, along with farmer­

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

10. 

2.3 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 v:hich the animals are confined 
to a limited 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 product is of 
more variable quality. 

The major i ty 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 onl y a proporticn of the 
carcass being used as manufacturing beef. By contrast, virtually 
all range fed cattle are supplied to the manufacturing and 
institutional mar kets. 

Various forms of feedlot mvnership 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 commerci a 1 f eedlots. ( 1) 

Not all cattle on feedlots are owned by t he feedlot owner . Some 
are owned by packers and other associ ated interests and fed on 

a custom feeding basis under wh ich t he owner of the cattle pays 

the feedlot owne r to feed t he st ock. 

(1) A commercial fe edlot i s defin2d by Arnistrong [18) as a feedlot 
with a capacity of 1000 head or more regardless of type of owner­
ship or cattle fe edi ng ar rang eme nts. 



11. 

In the early 1900's the terminal public market was the predom i rar ~ 

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 som2 areas 
the assembly function is being performed by the feedlot as part of 
their operations as \'tell as by the more traditional marketing 
systems. In other areas the assembly of slaughter cattle is being 
do~e by cattle feeders only through the use of various types of 
marketing systems. The terminal and auction markets continue to 
play an important role in these areas although 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 i ncrease 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 li veweight 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 contractual sales 
are becoming more important as it gives greater uniformity of supply 
to the processors. 

A recent development is the packer practi ce 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. 



2.4 Slaughtering and Processina 

In essence a meat packer is a slaughterer who process~s and/or 
cures meat. However modern packers actual ly package very little 
of their output of meat and the term packer is now applied to 
any sl aughterer who sells meat at wholesale. The foilowing are 
the main types of packaging operation : 

1. The so-called large packers or national packers , 
2. Medium sized packers engaged in interstate trade , 
3. Small local packers , 
4. Smal l town and country but:hers. 

Livestock slaughter can be classified into wholesale , retail and 
farm slaughter. Wholesale sl aughter involv~s 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 packe~s engaged 
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in interstate or overseas trade must be f ederally inspected but it 
i s not required for those packers operating within state bo~ndaries 
provided that operations are acceptable to state and city sc:initary 
inspectors . 

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

1. The slaughter of livestock followed by the dressing of 
the meat, curing, processing and canning . 

2. The specialised manufacture of by-p:q·oducts, 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 
i nto arees of consumption at the desired time . 

The meat is received by the \'/holesaler i'.:n a variety of forms; 
some as sides of beef, but most as ri bbed and q11artered fore­
quarter and hindquarter or as pri111al c1;ts . 

With the trend toi.-1ards decentralisation of slaughter the shipment 
of fresh meat products through wholesale channels has replaced 
to a considerabie extent the shipment of livestock from surplus 
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to deficit a(eas. This is largely carried out by meat packing 
concerns and non-slaughtering processors. The wholesale 
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 t:1e;e 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 vJithin tlie packing and p!"ncessing industry has 
also been occurring. Firms in the ind~stry have always specialised 
in meat, but now a high degree of specialisation is being obtained 
thr0ugh packers concentrating on sl aughtie ri ng and moving away 
from the processing side of the industry . Specialisation within 
the slaughtering function is also apparent with many individual 
plants specialising in only a certain ~ize and grade and often 
between heifers, steers, bulls and cows. 

Horizontal and vertical integration has also been taking place. 
For instance the national packers are horizontally integrated 
through O\vnership or operati:in of many different processing 
plants and branch houses. The larger pa ckers are vertically 
integrated through ownership of feedlo ts, livestock on feed, 
concentration yards, transportation facilities, processing and 
distribution facilities and by-product plants. 

2.5 The Retail Sector and Gradin_g_ 

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 r1mv comprise the largest outlet group. 

The retail outlets generally buy carcasses, part carcasses or 
wholesale cuts through wholesale channel s, often completing the 
fabrication and pac kag ing of beef in their own warehouses. 
However, there i5 an increasing tendency for wholesale outlets to 
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cut and prepackage meat in packages of a :onvenient 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 quality 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. 

B. International Trade in Beef (1) 

2.6 Production 

World production of beef and veal in 1972 was 75,802 million lbs, 

18 percent up on the 1963-67 average. This represented 52 percent 
of total meat production. The largest producer is the Ur.ited 
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 prod~ction 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. Its 197i production of 878 
million pounds was only 1.2 percent of t ne world total. 

There are three broad categories of beef production : 

i. · The intensive feedlot grain feeding system. This is 

extensively used in the United States giving a sho~ter 
production period and producing a type of meat for which 
the consumer is prepared to pay premium prices. 

(1) Total production, exports and imports, referred to in this 
section, are the totals for those cou ntries included in 
Tables 2.1 and 2.3. China has not been included. However 
acco rding to F.A.O. estimates it is the fourth largest 
producer. 

Stat i stics referring to AGstralia and New Zealand are based 
en a June year-. 

Unl ess it i s stated otherwise production and trade .figures 
are in carcass wei ght equivalents. 



TABLE 2.1 BEEF MID VEAL: PRODUCT I ON IN SPEC If !ED COUNTP.: ES 
AVE RAGE 1963-67, ANNUA L 1968- 72 (Ml LLICN POUNDs1) 

REG ION AND COUNTRY AVERAGE 1968 1963-67 

NCRTH AMERICA: 
CANADA 1, 792.4 1,99c. 1 
COSTA RI CA 62.4 z6 .o 
DOMINICAN REPUBLIC ~5.2 6. J 
EL SALVADOR 6.6 45 .3 
GUATEMALA ~.o 125.5 
HoNOURAS .4 57.3 
MEXICO 1, 090 .4 1, 031 .5 
NICARAGUA 61.2 105. 5 
PANAMA 60 ,4 68.9 
UNITED STATES 19,649.6 21 ,614.0 

TOTAL NORTH AMERICA 22,9ec.e 25, 180.3 

SOUTH AMER I CA: 
ARGENT lllA 5,054.o 5,646 .z 
BRAZI' 3, 198,0 3, 735. 
CHILE ~25.6 379 . 5 
COLOMBIA 19 .8 793 ,1 
ECUADOR 87.2 90 .4 
f'ARAGUAY3 2sz.o 260.4 
PERU ·20 ,2 198. 
URUGUAY 6p.4 638.8 
Vt:NEZUELA 3 6.2 406. 3 -
TOTAL SOUTH AMERICA 10,991.4 12,149. 7 

EUROPE : 

WESTERN! EC 
BtLG 1 u:-1- Lux E.M60Ui<G 504 ,8 im·5 0Et:~4ARK 398,8 56 .6 
FRANCE 3,219 ,2 3, .580 .3 
GERMANY 1 HEST 2, 5:;1d .4 2,a15 .9 
IRELAND ~1i.8 2?, . tt-
I l ALY 1, 9 .o 1, 727 ,8 
NETHERLA NDS Go" .6 62l· ~ UNITED KIUGDOM 1,9~. o 1,99 • 

TOTAL EC 10,997,6 12,094 .9 

AUSTRIA4 J16,0 347.0 
flNLAtlD 201 .8 195. 1 
GREECE 1J5.6 177.8 
NoRtlAY 122.8. 117, 7 
PORTUGAL 113,6 129,0 
SPAIN 435.6 5a1 , J 
SWEDEN 356 .4 3 5.2 
SNITZERLAND 252.4 282.9 

TOTAL WESTE RN EUROPE 12,931 .8 14, 221 .0 

EASTERN: 
BULGARIA 18J.2 2a1 . 5 CZECHOSLOVAK I A· 51J,8 6·9 .7 
GERMAt<Y , EAST 502.4 61z.9 
Hv•mARY 22l,4 26 .6 
POLAND 96 . 4 1,170,0 
YUGOSLAVIA 551 .2 692. 7 

TOT AL EASTER!! EUROPE 2, 94-4 ,6 3,636 .6 

TOTAL EUROPE 15,876.4 17,857, 5 

USSR B,478.o 11 ,30J. J 

15. 

1969 1970 1971 1972 

1,909.0 1,902 .9 1,929 .1 1,91A.o 
89. 1 93.1 103. 1 10 .o 
40. 6 69 .J 72 . 1 81 .8 

12~:~ 45 . l lt4-.8 52.4 
125.8 140 .6 150.9 

63.8 66 . 1 1 , 3~ :4 90.5 
1, 159.2 1, 211t.z 1, 552. 1 

11 '( . 9 131 . 1§9 .8 151 . 1 
7) .8 77.8 5.0 89. 5 

21 ,831 .0 22, 273 .0 22 , 450 .0 22,851 .0 

25 ,484.o 25,999 .7 26 ,392.6 27,112.3 

6,355.8 ~' 785.0 4,446 . z 11., 856 .8 
ir ,026 .6 ,~. 9 4,023 • . 4,653 . ~ 
~67 . 5 . 2 335,3 211,5 
93.9 9;z.9 1,06a. J 1, 001. 1 
92 .2 9 .1 10 .2 109 . 1 

2;4 ,9 2z7.8 238 . 1 242 .? ~ 

193.3 1 7 8 179 9 176 . ... 
~2+. 5 689!J 695!0 0J4.8 

59 . 5 44:;:. o l;.6!!-,0 u.7 .o 

13, i68,2 t2, 871J. .9 11,!i-49.9 12, 1611-.6 

~66 ,6 495. 2 615. 1 597, 5 
27.J 22 ,4 42~ .z 37o. 1 

3, 421 .6 3. 450 ,2 3,.527 • . ) 207.7 
2, 493 .3 2;~a9 , 5 310'.)3 .o ?' ' ?1 ~ _,c_ • .,,' 
1, z2~=~ 1,?Zt:4 120 .4 l;..54- . 9 

1, 91 .4 j , 01~ . ) 
2?.9 718. 7 709. 60 • 7 

1,919.7 '2 ,090 .2 2,095,8 2,003 , 7 
11,961 .8 12,507.5 12, 723.0 11 ,681 .2 

J~0, 8 339. 1 J53 .6 340. '.3 
2·5 .6 2J~ .z -- --
189.1 19 • 193.4 198,4 
t29 .9 125. 0 12§· 120.4 
1 '(6 . 2 195.9 16 .3 158, ~ 
564.4 6J? .O 714.§ 683, 
365. 1 3v 1. 1 322. W2,2 
279 .1 298 . 7 296 .1 277.6 

11t , 261 .8 n ,938. 5 15, 135.9/5 13,987.9/ 5 

211 . 5 205.6 
617 .o 612. 9 6~8.6 646.6 
6~4 ·4 662.6 6 6.A 
2 1. 262.8 264 , 

1,248.0 
641 .J 

1,211 .2 
614 .8 

1, 174.6 
656 .0 681. 1 

J16Jl!- ,O :3,570. 0 '5 3, 57J .41 ; ,660.815 

17,895,8 tS,508, 5 18, 709 .;/5 17161;3,3! 5 

11,418.1 11 , 'l57 . J 11 , 276 ,6 11,491 ,7 

., 
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RtGION ANO CouN~RY 
AVERAGE 
196'.i- 67 1968 1~59 1970 1971 1972 

AFRICA: J 
)8,5 45.5 5s.1 ANGOLA) 25.0 J0. 7 J5. 9 

'CHAO 20.2 25. 2 11 . 1 J4. J 
ETHIOilA J 502. 4 ~6.1 s:>6 .6 .589. J 614.6 
KENYAJ sa. s 64,5 58 7 59 ,9 --HAL AG AS~ REPUBL I c6 ~· 2~6 .4 255.1 . o 253,~ 257,9 
~lo ROCCO 76 , 2 11:?,2 1J'.) . 4 1JJ. 145,2 
SOUTH AfRJ CA 1,024.4 880.2 n1 . o na. 4 1 , 111, 1 1,200 .0 

TOTAL AFRICA 1, 95J,4 1, 914.7 2 , 005, 3 2,087, 7 2,21s. J5 2 , 422,5 /5 

ASIA: 
1G. 7 CHlllA CT>.IHAN) 15,2 1z.6 13.9 20 , 0 

I RAii 91,6 
' . 2 

101 . 6 11J,8 111.7 111,7 
IS RAEL 36 , 2 1,0 J~ .2 42. 5 42 , ~ JS.1 
JA?AN 405.8 J~J .2 ~~.; . 1 574,4 606 , 65v.4 
KORoA~ REPUB~ IC OF 102 . 6 1. 0 1.7 11 9. 6 lJ),5 1 ~,, ·z PHILI PINES 178,2 16.S . ~ 1n. 1 167. 4 l ?2 , 2 1 o. 
TUR HY JJ?..8 J6'.l . 4T~.J 4;)4. . 8 :.'o4 , 0 '.385.4 

TOTAL ASIA 1,162,4 1,118.7 11 JOJ.5 1,442, 7 1,4-18,9 1 ;5;s , 9 Is 

OCEANIA: 
7 AUST<'IALIA 2, 108. 2 1,9n .z 2,oG:i , 8 2,227, 7 2,~~3 .8 2,57''- .7 

NEtl ZEALAN07 6J4, 2 ?JS. 803,9 880 , 8 73. 1 

TOTJ.L OCEAN I A 2, 751 , !;. 2, 731 , 5 2,af:: •• s 3 , 11 4 . 5 3 , 1e!; , 9 '.J,'+52. 8 /5 

TOTAL SELECTCO COU)ITRI ES 54, 19:;. e 72,255 ,8 71' ,1 5'9. 7 75 , ca5.; (!.. , 712 . 2 /S "r 0~2 S /5 ,,.,, . 

t CARCASS WEI CHT BASIS ; EXCLUCES Off ALS 
2 PRELI ~llllARY 

~ EXCLUDES fA~:~ SLAUGH!ER 
i llCLU0£S OFF Al.S 

1 IOTAL~ l:ICLUCE ALLC:iA:oCES FO~ CATA llOT SHOt:N 
SOURCE! fO:lD Al.D A.:RlCULTUR£ 0RCANISATIOIJ Of THE UNITED Suns 

7 YEAR Er101113 JUll~ 30 

fOREICll AGRICULTURE SERVICE , PREPARED OR ESTIMATED Oii ·~· BASIS OF t'Ff-ICIAL STATISTICS Of fOREIGll GOHRN.,,rn•s , 
OTHER FCREIG/l SOl.IRCE ~IAH?.IPL , R~PORTS OF THC Urlll£0 STATES ACRICULTU"-AL ATTACHES MIC FOREIGN SERVICE OfflCEns , 
RtSUl l S Of Off ICE RC SEARCH ANO RElA TE:> I NfORHAT I ON. 

SOURCE! HORL:> REO HtAT PROD\JCTIOll [9} 



2. The intensive pastur2 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 whic~ 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 the time period required for production 

is longer. 

2.7 Consumption 

World beef consumption has increased with production. There 

has been little or no build-u~ of stocks over the reference 

period. 

The countries with the highest per capita consumpt i on tend to 
be either net exporters, or dsveloped countries who are major 

producers. Deveioping countries that do not possess a large 

beef industry have difficulty i_n competi ng with the more 

affluent countries for imports at present prices. 

1 7. 

Table 2.2 shows that although per capita consumption is decreasing 
in Argentina that country continues to ha ve the largest per capita 

consumption of beef and veal. In 1972 per .capita consumpt ion 

was 134 po~nds compared with an average of 163 pounds over the 

reference period 1964-68. The second 1 arges t per capita consun1er 

is the United States at 118 pounds followed by Uruguay 108 pounds; 

Canada 96 po~nds; Australia 87 pounds and New Zealand 80 pounds. 

Of the major consuming countries the only one showing a steady 

increase in per capita consumption is t he United States. The 

South American countries, New Zeala nd and Australia have all 

registered falls over recent years. Mos t other countries have 

experienced relatively stable consumption. 

2.8 Trade 

Only 9.5 percent of world production of beef and veal is traded. 

In absolute t erms, trade in 1972 was 45 percent above the base 

average of 1964-68, however as a proportion of total production 

trade has only risen from about 8 percent to 9.5 percent. The 



TABLE 2 . 2 BEEF AND VEAi.: 1 PER CAPITA CONSUi·1PT I ON IN SPEC! FI ED COUNT RI ES 
AVERAGE 1964-68 , ANNUAL 196A-72 . 

CONTINENT AND COUNTRY AVERAGE 1968 1969 1970 
1964-68 

POUNDS POUNDS POUNDS PGUNDS 

NORTH AMERICA: 
CANADA ~~ 96 97 94-
COSTA RICA 18 21 21 
DOMINICAN REPUBL!C lt ~a 14 14 
EL SALVADOR 1J 1J 
GUATEMA LA 18· 20 17 1? 
HONDURAS 14 15 12 11 
MEX ICO 22 21 22 2' 
NICARAGUA 28 ~ 4g ~ PANAMA 46 
UNI TED STATES 108 11J 11 4 11? 

SouiH AMERICA: 
ARGENTI NA 16J 186 14~ 175 
BRAZIL a~ 40 •1 
CHI LE 46 4J t? COLOMBIA 42 40 4J 
PARAGUAY ~~ 95 89 91 
PE RU 

1H 
16 16 

URUGUAY 161 4~ 1~j VENE ZUELA 42 

EUROPE : WESTERN : EC 
BELG I UM - Lux E~~60URG t~ 47 49 61 
DEtJMARK /;.6 
FRANCE 65 62 6~ 65 
GERMANY 1 WEST 44 52 52 55 
I RELAtJD 

ao a7 a~ l'1 ITALY :ta 4~ NETHERLANDS l;.2 42 
UNITED KINGDOM *- ~~ ~4 ~? EC AVERAGE :l ,.,. 
AUSTRIA ~ 48 49 ~~ FINLAND 42 46 
GREECE 27 JJ J6 40 
NOR~JAY JJ 1§ J2 Jl 
PORTUGAL 16 21 21 
SPAIN 20 24 25 27 
SWEDEN ~ 4) 4J 42 
SWI TZERL A~JD 56 5'1 59 

EASTERN : 
BULGARIA 24 28 25 25 
CZECHOSLOVAKIA J9 44 4J 4J 
HUNGARY 20 20 20 21 
POLAND J 1 J4 J5 J5 
YUGOSLAVIA 21 25 22 25 

USSR J9 47 47 46 

AfRI CA: 
SOUTH AfRI CA, REPUBLIC Of 51 46 50 49 

ASIA : 
l:HINA, TAIWAN 1 1 1 1 
IRAN 4 4 4 4~ ISRAEL ;9 44 4J 
JAPAN 4 4 ~ 6 
PH I LI PP tr4ES 6 6 5 
TURKEY 11 11 12 11 

0CEANI A: J 
AUSTRALIA 97 9J 93 88 
NEW ZEALANDJ 104 109 125 . 109 

1 CARCAZS ~IEI GHT B,;s1:: 
2 

PRELIMINAPY 
J YE:AR ENDING JUNE JO 

:iOU RC r. : " RED i~EA,. PER CA?!TA Co~:su:~PT I ON" [ 6 J 

18. 

1971 19722 

POUNDS POUNDS 

~~ 96 
22 

14 14 
12 12 
17 
14- ~4 
22 19 
JJ J2 
52 1r~ 11 6 

1J9 146 4~ 4~ 47 
72 70 
14 14 

4~ 108 
42 

b2 61 

i4 2~ 
~~ 
46 u 
42 J8 

~-:3 
50 l;.9 

ji1 4? 

5a J4 
22 24-

~8 25 
J4 

59 )8 

20 

~g 29 
27 

46 48 

54 55 

1 1 
4 4 

42 25 
7 8 
5 5 

10 10 

91 
96 

87 
80 



TABLE 2.J BEEF AND VEAL: 1 PRl~CIPAL EXPORTING AND IMPORTING COUNTRIES~ QUANTITY 
AND PERCENT Of TOTAL. AVERAGE 1964-68, ANNUAL 1971/72 

QUANTITY 

COUNTRY 
AVERAGE 1971 19722 AVERAGE 
1964-68 1964-68 

Ml LLION MILLION MILLION 
POUNDS POU NDS PO UNDS PERCENT 

EXPO RTING COUNTRIES : 
ARGENTINA 1,31~.~ 1,006.5 1,f6.6 26.5 
AUSTRALIA) 98 .J 1, 137, 1 1, ' 09 .J 19.9 
NEil ZE ALAND 372, 7 543.8 611.0 7,5 
BRAZIL 100,4 a 7.0 502.3 2,0 
f RANCE 246,6 02,9 351.3 4.4 
l!RUGUAY 219,6 190,5 320 ,7 4. 
IRELA ND 24J,4 388,5 317 .4 4.9 
NETH ERLANDS 162,2 241::1,8 257.4 a·3 DENMARK 212,9 212.~ 11::15 .z 

1:a SCUTH AFRICA , REPUBL! C OF 70,3 110. 155 , 
MEXICO 78,5 107,2 130.1 1.6 
YUGOSLAVIA 178.8 121,7 124.2 3,6 
UN IT ED KI NG DCM 1v, ,3 29,4 112. 1 0,3 
GERMA NY , WEST 33,0 130, 1 106,8 0,7 
CANADA 67,8 115.4 §3.6 1 ,4 
NICARA GU A 39.g l~:4 6,o 0,8 
COSTA RICA 29. 75.4 o,6 
G:OLOM BI A 5.5 40,4 73,~ 0.1 
USSR 99.7 54,9 70. 2,0 
!-JUNG ARY 60.J 69,8 io,4 i,2 
BELG I UM-LUHMBOURG 29,5 58,5 9. 1 o.6 
PARAGUAY 60.7 63 ,0 6~ ,8 1.2 
POLA ND 68 .4 63 ,8 6 • 1 1 .4 
UNITE D STATES 47.6 ~2,8 62 , 1 0,9 
HONDUR AS l~ 17.3 ·~ · 9 52. 1 0.3 
OTHER COUNT RI ES 209.2 31 .5 334.1 4,2 

TOi AL 4,973,8 . 6,041,9 7,22'7.7 100,0 

IM?ORTING COU NT RIES: 
UNI TE D STATES 1,215,1;. 1, 755,5 1,996.3 26,4 
UNITED KINGDOM 1,000,9 921 , 1 1, 059 . 7 21,7 
l TALY 64§ ,0 7c.5,7 771 ,2 H ,1 
GERMANY , WEST 33 ,5 489 ,0 752,0 7,3 
FRANCE 120.0 177 · ~ 377,3 2,6 
CA NADA 58 , 1 17~, 217,5 1,3 
JAPAN 39,2 1'3 , 4 pg~7 0,8 
SPAIN 181. 1 86 ,4 (5 • 1 3,9 
NETHERLANDS §0,6 88 ,2 165,8 2,0 
GREECE 1.6 110.3 97 . 'I- 1,8 
BELG I UM-LUXEMBO"RG 57,1 6'( ,3 96,7 1.2 
SW! TZERLAND 7J.7 79.4 94.5 1.6 
GERMANY , EAST 113. 1 '1-2 ,5 93.~ 2,5 
USSR l:l6, 7 96,9 l:ll:l . 1.9 
CHILE 25.4 92 .6 84 .9 O.b 
PO RTUGAL 1 J4.0 50.7 69 ,2 0.7 
OTHER COUNT RI ES:+ 2.4 509.J .510.5 9.6 

TOTAL 4,606,8 5,606.4- 6,852 . 7 100.0 

CARCASS l·JE I GH T EQUIVALENT BASIS ; EXCLUDES FAT, OFFALS AND LIVE ANIMALS 
2 J YEAR JU NE JO 4 INCLUDES AN ALLOWANCE PRELI MINARY E:JDI NG 

CouNTRI ES OR AREAS 

SOU'lC E: 11 ~~0 RL O RED M E .~ T TRADE11 [7} 

1 9 . 

PERCENT OF TOT AL 

1971 19722 

PERCENT PERCENT 

16.~ 21,1 
18, 19,5 
5.7 6.9 
5,7 6,9 
6.7 4,4 
3. 1 4. ' 
6,4 4.4 
4. 1 1.6 
J.g 2.6 
1 • 2. 1 
1,8 1.8 
2.0 1,8 
0,5 1,5 
2.1 1.5 
1.9 1.J 
1,2 1.2 
1 .o 1.0 
0.7 1.0 
0.9 1.0 
1.2 1.0 
1,0 :.o 
1.0 0.9 
1 • 1 0.9 
0,9 0.9 
o.8 0.7 
5,3 4 . ~ 

100,0 100.0 

31.a 16, 
29, 1 
15.5 

12,9 11.3 
8, 'I 11.0 
3,2 5,5 
3, 1 3,2 
2.5 2,8 
1,5 
1,6 

2.7 
2.4 

2.0 1.4 
1.2 1 . 4 
1.4- 1.4 
o.8 1 .4 
1.7 1 ,3 
1. 'l 1.2 
0.9 1.0 
9. 1 7 .4 

100,0 100.0 

FOR NON - REPORTING 
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main net exporters of beef and veal are A~gentina , Australia, 
New Zealand and Brazil . These countries 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 Un ited 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 
tota 1 imports . 

Tables 2.4 and 2.5 illustrate the extent of trade in live c~ttle . 

This trade is intra-regional, ~ost 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. Wes t Germ~n and French trade is 
mainly intra - E.E.C. where there are no restrictions on movern2nt. 

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 tr1e 
market in 1972 were Italy 36 .5 percent, United States 16.6 percent 
and United Kingdom 6.9 percent. 

TABLE 2.4 

Country 

BOVJNE CATTLE EXPORTS : SELECTiD COUNlRIES 

Hundred Head with percentages 
of world totals in parentheses 

1964-68 1969 197C 

1964-68 Average 

1969-72 Annual 

1971 I 1972 
I 

Canada 3982 2426( 3. 8) 2471( 3. 8) 2453( 3. 8) 2998( 4 . 1 , 

Mexico 5483 8405(13 . 3) 9337(14 . 3) 7568(11 . 6) 9658 (.13 . ·i. 

France 2230 5157 ( 8 . 1) 7388(11. 3) 8439(13.0) 9968(13 . 8 , 

West Germany 2118 5363( 8. 5) 5974·( 9. 2) 6072( 9 . 3) 6978( 9. 6. 

Irel and 6623 5527 ( s. 7) 5292( 8. 1) 6156( 9 . 5) 5971 ( 8. 3 

Poland 1067 1875( 3. 0) 2279( 3. 5) 2911( 4.5) 3073( 1 . 2 . 

Total Selected - 28753(45. 3) 32741(50. 2) 33599(51.7) 38646 ( sz. ,; 
Total World - 63406(100 ) 65238(100 ) 64993(100 ) 72320(100 

Source : F.A.O. Trade Year Book (10] 



TABLE 2.5 

Country 
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BOVINE CATTLE IMPORTS: SELECTED COUNTRIES 

Hundred Head with percentages 
of world totals in parentheses 

1964-68 1969 1970 

1964-68 Average 
1969-72 Annua 1 

1971 1972 

Ivory Coast - 2150 ( 3.3) 2307 ( 3.5) 2547( 3.9 2800( 3.9,. 

United States 7261 10427(16.2) 11677(17.8) 9906(15. 2. 11865(16. 6 ) 

Hong Kong 1750 2079( 3. 2.J 2018( 3. 1) 1843( 2. 8, 2359( 3. 3.1 

Belgium 969 1910( 3. 0) 1413( 2. 2) 1114 ( 1. ?, 2283( 3. 2; 

Italy 10221 19562(30. 3) 21003(32 . 1) 23330(35 . ?, 26142(36. 5, 

United Ki ngdo;n 6111 5540( 8. 6) 5244( 8. 0) 6196( 9. 5, 4939( 6. 9) 

Total Selected - 41668(64.5) 43662(66. 7) 44935(68 . 9, 50388(70. 4, 

Total World - 6tt560(100 ) 65451(100 ) 65281 (100 I 71573(1 00 . 

Source : F.A.O. Trade Year 9ook [JO] 

2.9 New Zealand Trade 

New Zealand is the fifteenth largest producer of beef and veal. 
However she is the third l argest exporter , after Argentina and 
Australia. Production in 1971 was 878.1 million pcunds, an 
increase of 37 percent over the 1963-67 average . This represents 
an increase fr0m 1. 0 to 1. 2 percent of wor1 ~ production . Exports 

in 1972 were the highest ever at 611.0 million 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 . 

2.9.1 Exports of Beef and Veal 

Table 2.6 illustrates the quantity and destination of New Zealand 
beef exports. The United St ates has been the major market for 
New Zealand beef since the late 1950's . !n 1971 exports to this 
market totalled 239,351 thousand pounds . Most of t his trade is 
i n the form of fresh (1) or frozen boneless beef . The only 

(lJ There is little or no trade in fresh beef between New Zealand 
and the United States , however the above class i fication is 
found in the statistics. 

~ 
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other major market is the United Kingdom which up until 1968 was 

a declining one. Since 1968, exports to this market have 
increased steadily to a total of 37,793 thousand pounds in 1971. 

Between them these two markets accounte<l for about 70 percent 
of New Zealand's total exports of beef and veal in 1971. 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 . . 

Tr'\BLE 2.6 NEW ZEALAND BEEF AND VEAL EXPORTS BY COUNTRIES 

Thousand Pounds Product Weight 
with percentages of world total 
in parentheses 

(June years) 

Average 

Average 1964-68 

Annua 1 1969-71 

Cou ntry 1964-68 1969 1970 1971 

Barbados 2291( 0.9) 2589( O.E) 3194( 0.8) 3093 ( 0.8) 

Bermuda. 1255( 0.5) 1145( 0.4) 1953 ( 0.5) 2283( 0 .6) 

Canada 4533( 1. 8) 16350( 5. 6) 10313 ( 2.6) 6139( 1. SJ 

French 2144( C.8) 3091( 1 • . 1) 3102( 0.8) 3353( 0. 8) Polynesia 
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( o. 6) 

Jamaica 2293( 0.9) 
I 

2737( 0.9) 3335( 0.9) 4366( 1.1) 

Japan 4915( 1.9) 4272( 1. 5) 7470( 1.9) 7383( 1.9) 

Malaysia and 3920( 1. 5) 4693( 1. 6 ) 6129( 1.6) 4944( 1.2) Singapore 
Trinidad and 3355( 1.3) 3541( 1. 2 ) 4623( 1. 2) 5130( 1. 3) Tobago 

United Kingdom 40329(15. 8) 23742( 8.1) 31369( 8.0) 37793( 9.5) 

United States 164045(64.2) 214579(73. 1) 196903(50.3) 239351(60 . 0) 

Other 23324( 9.1) 13417( 4.6) 119197 (30. 4 ) 80008(20.1 ) 

Total 255460(1 00 ) 293711 (100 ) 391772(100 ) 398722(1 00 ) 

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 million 

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 ca:tle, being 

second only to Italy. The extent of this trade is illustrated 

in Table 2.8. Imports in 1972 totalled 1,169,035 heed \·ihich vJas 

16.6 percent of world trade. These imports have been variable 
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 imports, this 
trade is sma 11 . 

TABLE 2 7 U S IMPORTS EXPORTS AND NET IMP R~S OF BEEF AND VEAL ' v I 

IN RELATION TO DOMESTIC PRODUCTION 

Million Pounds, Carcass Weight Equi~alent 
1961-65 Average 
1966-72 Annual 

Year Production Imports Exports Net 
Percentage of US. Producti 01 

Net 
Imports Imports Exports Imports 

1961-65 17835 1236.3 43.8 1192.5 7.0 0.2 6.8 1 
i966 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 I 7.0 0.2 6.8 

1969 21831 1640.5 36.7 1603 .8 7.5 0.2 7.3 
1970 22273 1815.7 39.8 1775. 9 8.2 0.2 8.0 

1971 22446 

I 
1755.5 s2.s I 1702.7 7.8 0.2 7.6 

'--~972* i 22871 1996 .3 ~2.-~_0934 .. 2 8.7 0.3 8.4 
~--· -----*Pre l i nn nary 



TABLE 2.8 U.S. iMPORTS OF CATTLE, BEEF A~D VEAL 

1961-65 Average 
1967-72 Annual 

Average 
Item 1961-65 1967 

Beef (carcass 
weight 
equivalent) 

Boneless, fresh 992.8 1116.0 or frozen 
Fresh or frozen 22.1 11. 7 
Total fresh or !014.9 1127. 7 frozen 
Canned 162.5 136.7 
Pickled or .6 1.8 cured 
Other processed 37.3 47.3 
Total 12J5.4 1313.5 

I 
1968 1969 

mi 11 i or pounds 

1224.7 1348.9 

26.8 19.6 

1251. 5 1368.5 

165.2 HS4.4 

1.3 1.6 

81. 7 180. 3 
1499.7 1614.8 

24. 

1970 1971 1972* 

1484.2 14-47. 4 1714.5 

24.3 22.1 12.3 

1508.5 1469.5 1726.8 

167.1 127.8 139.8 

1.8 1.0 :i ~ \,. I 
t 

114.8 135.4 92.9 

1792.2 1733.7 1960. 2 

I Veal 

23.5 21.8 36~ Fresh or frozen 20.9 14.2 18.3 25. 7 
number 

10210541 969085 111 69035 Cattle 945655 740448 1024235 1021054 
L--· 

*Preliminary 

Source: Livestock '"\nd Meat Situation, [3] Maiy 1967 May 1973 

2.10.1 Imports of Beef and Veal 

Fresh or frozen boneless beef accounts fo r more than 80 percent of 
United States imports of beef and vea l . As indicated by Table 2.8 
total imports in 1972 amounted to 1960. 2 million pounds. The ma in 
suppliers are Australia and New Zealand. 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 just 
over 11 percent. 

Tabie 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 other processed meat 
products. 

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

Country 

Cana.da 
Mexico 
Argentina 
Braz"il 
Ireland 
Australia 
New 
Zealand 

All other 
Total 

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

1961-65 1966 1967 1968 

33.8 57.2 26.7 46.7 
56.2 57.1 47.8 65.6 

63.5 80.6 108.1 132.6 

15.9 18.3 9.6 31.6 

47.2 38.4 80.6 56.7 
375.4 404.1 425.6 444.2 

175.1 145.0 170.9 203.1 

89.0 92.6 109. 7 i47 .3 

1969 1970 I 1971 

44.0 80.6 80.1 

66.5 78.6 79.1 

130.0 141.1 88.4 

34.3 28.8 63.0 I 
66.0 69.0 64.0 

491.1 535.8 505 .41 

223.7 241.6 241.8 

161.0 174.6 188.9 

1972 

59.6 

81. 9 

94.1 

·18.0 
31.1 

674.7 

266.4 

225.l 

Product 856.1 893.3 979.0 1128. 0 1216.6 1350.1 1310.7 1480.9 weight 
Carcass 1236 1204 1328 1518 1640 1816 1756 weight 

*Preliminary 

Source: Livestock and Meat Situation [3] May 1967 May 1973 

2.10.2 Imports of Cattle 

As illustrated by i·able 2.10 nearly all cattle imports are from 
Canada and Mexico. 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 

1996 

* 



decrease in imports from Canada and an increase from Mexico. 
The type of animal imported is indic~ted 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 

Period 

1961-·65 
1966 
1967 

1968 

1969 

1970 

1971 
* 1972 

*Preliminary 

U.S . IMPORTS OF CATTLE FROM SPECIFIED CO~NTRIES 

Excluding Breeding Animals and Cows for Dairy 
Purposes, Number 

1961-65 Average 
1966-72 Annual 

Canada Mexico 

379821 549290 
475590 58~-085 

227042 500418 

306117 702308 

187733 810387 

170947 936583 

180721 762209 

227850 915767 

Other Totai 

215 929327 

327 1060002 

40 727500 

27 10G8452 

58 998178 

219 1107749 

215 933145 

250 lllf3867 

26. 

Source: Livestock and Meat Situa t ion [3] May 1967 May 1973 

TABLE 2 .11 U.S. IMPORTS OF CATTLE BY WEI GHT 
Excl uding Breedi ng Ani mals and Cows for Dairy Purposes, 
1961-65 Average Number 
1966-72 Annual 

700 pounds 200 to 699 Unde r 200 
Period and over pou nds pounds Total 

1961-65 929327 

1966 105380 828128 126595 1060002 

1967 21920 607842 97738 727560 

1968 58509 802547 147396 I 1008452 

1969 46679 792356 159143 998178 
1970 31824 906992 168933 1107749 
1971 25583 748873 158689 933145 

* 173336_L1143867 1972 31363 9391 68 

.1 

*Preliminary 
Source: Livestock and Mea t Si tuation [3 ] May 1967 May 1973 
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2.10.3 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 r.1ost important, 10.5 million pounds in 1972. 

These two ite~s 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 weight), and the 

Bahamas 6.6 million pounds (product weight). These two markets 

togeth2r accounted for 78 percent of the total . 

TABLE 2.12 U.S. EXPORTS OF CATTLE, BEEF ANO VEAL 

1961-65 Average 
1967-72 Annual 

Average 
Item 1961-65 1967 1968 1969 

Beef (Carcass I 
weight mill ion pouni:!s 
equivalent) 

Fresh or frozen 18.1 17.1 15.2 16. 2 

Canned 2.2 2.8 2.2 2.0 

Pickled or cured 18.5 15.9 13.3 ].0. 5 

Other processed 3.2 5.2 6.3 £. 7 
Total 42.0 41.0 37.0 3l5. 4 

Veal 

I Fresh or frozen 1.6 0.7 0.5 0.6 
Total (includes 

canned) 1.8 1. 2 
I 

1.2 1.3 

number 
Cattle 36202 55322 35745 39186 

*Preliminary 

Source: Livestock and Meat Situation [3] May 1967 

2.10.4 Exports of Cattle 

1970 1971 

18.3 28.9 

2.4 2.0 

12.3 13.4 

5.7 6 1 . -
38.7 50.4 

0.5 1. 7 I 

1.1 2.4 

88037 92956 

May 1973 

1972 

41. 3 

2.0 

10.5 

5.7 

59.5 

2. IJ 

2.6 

105569 

Nearly all cattle exports are to Canada a nd Mexico. The proportion 
of exports to imports is increasing but in 1972 was still less than 

10 percent. 

2.11 Restr~ctions to Trade 

Ag~icultural commodities are perhaps more affected by import controls 
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than any other group cf products. 
by which imports are controlled. 
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There is a range of met.hods 
The following discussion deals 

mainly with quantitative controls, especially quotas, but other 
methods such as tariffs and health restrictions are mentioned. 

2.11.1 Quantitative Controls 
-'--~~~~~~~-

Quantitative controls can be divided i nto three general groups, 
import quotas, import licences, and administered imports. Import 
licences have been extensively used by Hew Zealand in the past ar.d 
continue to be used at the present t ime, although to a lesser 
extent. Under this system 1 i cences are applied for by an importer 
who, if successful, obtains a licence to import up to a specified 
quantity or value of a particular comiodity. Administered i~port 

controls occur when the right to import a commodity is held by one 
organisation anc this organisation controls the level of imports 
according to market supply and demand within the impoi~ting 

country. This system exists in New Zea ~ and as well as other 
countries, notably Japan. The importat:fon of wheat by New ZE:a 1 and 
to meet any deficit in local production is controlied solely by the 
Wheat Board. A similar situation exists v1ith sweet oranges. 

Import quotas involve the allocetion of ~uotas to exporting 
countries specifying the maximum quanti t?y that the exporting 
country can supply within a particula~ tiime period. This system 
is the subject of the research ir this ~hesis. The most notable 
examples of this type of import control ;are United States quotas 
on meat products and dairy products. Dl.a iry imports are controlled 
by a relatively simple type of quota whe"Y'eby the United States 
allocate quotas to exporting countries mr in some cases simply 
offer global quotas on a non-preferent i ~l basis. A time limit is 
set \'l'ithin which the quota is val id. M:icat import quotas are more 
complex and, as they are the basis of thte work of this thesis, will 
be discussed in more detail. 

In 1964 the United States Congress passe:fd the Meat Import P.ct which 
took effect from the beginning of 1965. This Act sets a limit 

to the quantity of chil"led and frozen beef, veal , mutton and goat 
meat that can be impor ted in any particmlar year. The quantity of 
imports pe rmitted is calculated from a ba se quota which is the 
average impo1·ts of the re 1 evant products over the period 1959-63. 
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This base quota is adj~sted each year by the percentage di f ference 

between (a) the estimated average annual domestic commercial 
production in that calendar year and t he two precedir.g caiendar 
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 limit the total quantity of the relevant products 
which may be imported. The President may suspend any proclamation 
or increase the total quantity proclai med 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 ~roducts will be inadequate to 
meet domestic demand at reasonable prices; or 

(3) trade agreements entered into after th2 date of the 
enactment of the Act ensure that the policy set for t h will 
be carried out. 

In the first three years af t er the law was passed, im~o rt s were be l ow 
the quota quantities. However in 1968 it was apparent tha t the 
year's imports v/Ould exceed the trigger quantity. Ins te ctd of 
invoking quotas, the United St ates authori ties req ues ted vol untnry 
restraints on shipments by exporting cou nt ries. Total i mports 
were actually above the quota but below the trigger l evel. Th is 
volun t ary restraint programme continued th rough to mid-1 970 at wh ·ich 
time two ac t ions were taken due to extrem~ ly heavy impo r ts in t he 
first six months : 

(1) the President proclaimed and then 5u spended quotas and a 
higher restraint level was authori sed, and 

(2) an embargo was placed on transh i pmen ts through Canada. 

The higher restraint level conti ned throug h 1971. 
Due to hi gh domestic prices and consumer pressure the import 
target in 1972 wa s raised to a level about 7 percent higher t ha n the 
1971 restrai nt l evel. In 1973 qu otas wer e r emoved comp letely fo r 
an indefinite period of time. This has c ontinued through t o 1974. 
However, because of a rise in United Sta tes producti on and a 
corre sponding fall in prices it is poss ible that quot as may be reimposed 
in the very near future. 
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2.11.2 Tariffs and V~riable Levies 

Tariffs are imposed on i~ports in order to control the quantity 
imported using the price rnech.anism. This provides domestic 
producers with a d~gree of protection. A commonly used tariff involves 
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. 

2.11.3 Hea~th Restri~tions 

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 ~mbargo on bone-in beef. 
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CHAPTER THREE 

ECONOMIC SURPLUS (1 ) 

3.1 Introduction 

The objectives of this thesis centre around the use of economic 
surplus in the estimation of changes in welfare. Ordinary 
s~rplus 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 
curve." 

This Chapter develops theoretical measures of economic surplus and 
compares these to ordinary surplus and economic rent, providing 
justification for their use. 

3.2 Consumer Sur~ 

Consumer surplus is the difference between what the consumer does 
pay and what he would be willing to pay r ather than do without a 
commodity. There are several measures of consumer surplus. The 
two that will be discussed here are compe nsating 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 t rade situation. 

Compensating variation is 
"The amount of money taxed from an indiv idual before he chooses 
to trade such that the tax just removes t he advantage gained 
from trading." 

Equivalent variation is 
"The amount of money an individuc.l would have to be paid if 

the transaction is nullified in order t ha t he be as well off 
without the transaction as he \•:ould have been with it." 

(1) This Chapter draws heavily upon Currie , Murphy and Schmitz [27] 



These measures are be-:,t explained using graphical analysis. 
The following discussion explains compensating variation and 
equivalent variation and compares them to ordinary ~u;~plus. 
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Fig. 3.l(a) illustrates the measurement of compensating variation. 
The consumer is initially at point y

0
q

0 
on indifference curve I

0
. 

y
0 

represents his income and q
0 

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 I

0
) 

he must be taxed (y
0
-y4) before he trades, effectively decreasing 

his income to y4. The consumer will then trade until he reaches 
equilibrium point y3q3. Compensating variation therefore is 
(y 4-y 

0
) which can be expressed a:; (y3-y 

0
)-(y 3-y 4). ( Compensatfog 

variation is expressed as the negative of the amount taxed). 

The situation illustrated in Fig. 3.l(a) can be depi~tEci ~n price­
quantity space as in Fig. 3.l(b). R

0 
represents the marg~nal 

rate of substitution (MRS) of income for the commodity for all 
points on indifference curve I

0
. 

R 1 is the corresponding MRS for indifference curve I-1. Price 
line pis the slope of the price line in Fig.3.~a). In Fig. 
3.l(b) (y3-y ) is the area under curve R between q and q3. 

0 0 0 
(y3-y 4) ·j s the area under the price 1 ine p hetween q

0 
and q3. 

Compensating variation therefore is equal to the shaded area 
abc below curve R

0 
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. In order for this to 
occur the consumer must be paid (y"-y ) which is defined as the 

~ 0 
equivalent variation. If trading had been permitted the 
consumer would trade until point y1q1 was reached. (y2-y

0
) can 

be expressed as (y2-y1)-{y
0
-y1). 



income 

yo 

price 

p 

C.V. = Y1t-YO 

quantity 
(a) 

C. V. = area abc 

Ro 

(b) quantity 

Fig. 3.1 The Mea~unement 06 Compen~ati ng Vaniation 6on 
a Buyen Unden a Tnade/No T~ade Situation 
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q1 quantity 

Ri 

Ro 

p 

q 1 quanti i:y 

Fig. 3.2 Th e Mea~u~ement 06 Equivale~t Va~iation 60~ a 
Buye~ Unde~ a T~ade/No T~ade Situation 
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Following a similar procedure to that used for compensation variation 
the mec:sure of equivalent variatio'n can be expressed in price­
quantity space. 

Fig. 3.2(b) (y2-y1) is the area beneath the curve R1 between 
q

0 
and q1. y

0
-y1 is the area below price line p between q

0 
and 

q1. Equivalent variation therefore is the shaded area edb 
below curve R1 a~d above price line p. 

Fig. 3.3 illustrates the derivation of the demand curve from an 
indifference map. The initial pointy q is an equilibrium point 

0 0 
if the price is p (i.e. q would be the quantity demanded if the 

0 0 
price was p

0
) At a price p1 quantity q1 will be demanded. This 

can be expressed in pric~-quantity space as in Fig. 3.3(b). At 
quantity q the curves p and I are at a point of tangency. 

0 0 0 
Therefore the intersection of the price line p

0
, in Fig. 3.3(b) 

and curve R
0 

is a point on the demand curve. Likewise at 
quantity q1 the curves p1 and I1 il.re at a point of tangency. 
Therefore the intersection of the price line p1 and curve R1 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 li ne p1, when this is the ruli ng 
price. 

The three measures of consumer surplus at·e 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-esti mates compensating variation. 
However, there is a situation where these three measures are equivalent. 
For this to be so, the MRS of income for the com~odity on 
indifference curves I

0 
and 11 must be equal for any given quantity. 

In this case, curves R
0 

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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the change in consumer surplus will be small provid "ing that the 
income effect is near zero. 

3.3 Producer Surplus 

Producer surplus is the difference between what the producer is 
paid and what it is necessary to pay hi m in order to induce hi m 
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 d2fined 
in terms of a trade/no trade situation. Compensating variation is 
defined as : 
11 The amount of money taxed from a producer before he chose to 
trade such that the tax just removes t he advantage gained f r om 
trading. 11 

Equivalent variation is def~ned as : 
11 The amount of money a producer \':OU l d have to be paid, "if t he 
transaction is nullified, in order that he be as well off 
without the transaction as he would have been with it. 11 

The following discussion explains t hese two measures and compares 
them t o economic rent using graphical analysis. 

Fig. 3.5(a) illustrates the measu reme11t of compensating variation. 
The producer is initially at pointy q on indifference curve I . 

0 0 0 
y is his income and q is the initi al amo unt of the commod ity he 

0 0 
has su pplied. Price at which he is sel ling is represented by line p. 
The producer dee ides to trade more comrnod i ty for income. In order 
that he be no better off af t er tradi ng (i.e. he remains on 
indifference curve I ) he must be t axed (y -y4) before he trades. 

0 0 
The producer will then trade until he reaches equilibrium point 
y3q3. Compensating variation therefore is (y4-y

0
) which can be 

expressed as (y4-y3)-(y
0
-y3). The situation illustrated by 

Fig. 3.5(a) can be depicted in pri ce-quant"ity space as in Fig. 
3.5(b). R

0
, R1 and pare defined i n t he same way as for cons umer 

su r plus. In Fig 3.5(b) (y4-y3) is the area under the price l ine 
p between q

0 
and q3. {y

0
-y3) is t he area under curve R

0 
between 

q
0 

and q3. Compensation variation the refore is equal to the 
shaded area acd below price line p and above curve R . 

0 
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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 how~ver we want the producer 

to be as well off without trading as he woL.:ld have been had he been 

permitted to trade at price p. That is, we want the producer to 

be on indifference curve I1. In order for this to occur we must 

pay the producer (y2-y
0

) which is called the equivalent variation. 

If trading had been permitted the consumer would trade until point 
y1q1 was reached. (y2-y

0
) can be rxpressed as (y1-y

0
)-(y1-y2). 

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) (y1-y
0

) is the area beneath the price line p 

between q
0 

and q1. (y1-y2) is the area beneath curve R1 Letween q
0 

and q1. Equivalent variation therefore is the shaded Rrea abe below 

price line p and above curve R1. 

Fig. 3.7 illustrates the derivation of a supply curve from an 

indifference map. The initial point y
0
q

0 
is an equilibrium point 

if the price is p (i.e. q would be the quantity supplied if the 
0 0 

price was p
0

). For a price of p1however quantity q1 will be 

supplied. This can be expressed in pric~-quantity space as in 

Fig. 3.7(b). At quantity q the curves p and I are at a point 
0 0 0 

of tangency. Therefore the intersection of the price line p
0 

in 

Fig. 3.7(b) and curve R
0 

is a point on the supply curve. Likewise 

at quantity q1 the curves p1 and I1 are at a point of tang2ncy. 

Therefore the intersection of price line p1 and curve R1 is another 

point on the supply curve. Economic r~nt is the shaded ?.rea ace 

below the price line p1 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 that the income effect is ~ear zero. 
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CHAPTER FOUR 

THE MODELS AND ESTI MATES 

4.1 Introduction 

This Chapter deals first with the forwLU lation of economic models 
of the effect of quota restrictions on economic surplus. It 
then 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. 

4.2 Economic Models 

The United States beef market has two main product segments, prime 
cuts and manufacturi ny beef. The grea ter part of imports of heef 
move into the manufacturing trade. The United States model 
therefore has three supply and two dema nd functions; su rp ly of 
pri me beef, supply of domestically produced manufacturing beef, 
supply of imports, demand for prime beef and demand for 
manufacturing beef. The New Zealand mOJd el has one suppiy 
function, the total supply of beef exports. 

The effect of an import quota is to limi t the impor t supply of 
manufacturing beef. The following grap~ ical analysis develops 
the effect of a quota on the various dema nd and supply fu nctions 
and indicates the expected change in ecoTiomic surplus that would 
result in each case. 

Several assumptions have been made for trne purpose of simplifyi ng 
the models presented here 

1. The quota is assumed to be pre-determ ined and is not 
dependent upon domestic supply of ma:nufacturing beef; 

2. The fed beef demand curve is shi fteCI to the right due 
to an increase in the price of manuf acturing beef but 
the s lope of the demand curve does ITT Ot change; 

3. A change in price of New Zealand exports of manufacturing 
beef t o the United States has no effect upon the total 
supply of beef for export within th~ 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 s1 and domestic 
supply by sD. Domestic Demand for non-fed beef is represented 
by curve D. Imposition of a quota results in the total supply 

1 curve sTsT. Under a free trade situation the market is at 
equilibrium at price pT a~d quantity qT. The imposition of a 
quota of magnitude qR-qDR results in an increase in price to pR 
and a decrease in quantity to qR. Domestic supply increases 

from qDT to q0R. The decrease in ordinary surplus therefore is 
equal to pRdcpT and the increase in economic rent of domestic 
suppliers is equal to pRabpT. The decrease in ordinary surplus 
exceeds the increase in economic rent by the amount abed. The 

revenue accruing to exporters changes from qTqDTbc to adqRqoR· 
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 o2. Price has increased from 
p1 to p2 and quantity from q1 to q2. Ordinary surplus has 
increased from p1ad to p2bc. Economic rent has increased by amount 
p2bap1. The effect of quotas therefore, for substitute products 
which are normal goods, is to increase economic surplus for both 
domestic producers and consumers. The effect of an imposition of quota s 
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 p1 to p2. As supply is assumed to be totally 
inelastic the decrease in economic rent is the amount p1abp2. 

4.3 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 tvm 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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effective. However, use of this &pproach is unsatisfactory 
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 v&riables 
predicted by the model and the values actually occurring 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 quot~s were 
effective except for that brought about by the imposition of quotas. 
This latter method was the one attempted in this study. 

4.4 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] is a simultaneous 
equation model containing 12 relationships. Seven of these are 
simultaneously 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 

Fw dressed weight per head of fed beef slaughtered 

P~ 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 number of fed beef cattle slaughtered 

NF number of cattle on feed January 1 

pc/c ratio of the market price for corn to Government support 

pc/cl 

y 

w 

G 

s 

price for corn produced 

ratio of the average market price for corn in years 

t-1, t-2, and t-3 to the average Government support 

price for corn produced i n t aose three years 

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

number of cows in inventory om J~nuary 1 

range conditions in year t -1 as a percentage of no rmal 

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 

qucntity of beef exported 

The 12 relationships comprising the langemeier and Thompson model 

[ 41] are : 



(1) 

(2) 

(3) 

(4) 

( 5) 

(6) 

( 7) 

S i:-
N = a

0 
+ a

1 
N" 

FW = b + bl PFP + b2NF + b pc/c + b f/CL + b,..P PL 
o 3 , 4 . o F 

SM = c + c oM + c PPL + c Ne + c RL + c PM 
o IF 2 F . 3 4 5 

M - d
0 

+ d1 P: + d2W 

p p M 
D = e

0 
+ e1 PR + e2PR + e3Y 

OM = f + .s: 
0 

1 l 

P~ = go + gl 

f 2 p~ + f} 
T g2D + g3W 

(8) P~ = h
0 

+ h1 P~ + h2DT + h3W 

(9) Sp = FW x NS 

(10) Sp = DP x P
0 

+ 0.5 (G + S +XU) 

(11) SM+ M = OM x P
0 

+ 0.5 (G + S + Xu) 

(12) OT + P
0 

= DP x P
0 

+ OM x P
0 
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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 theoretically 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 1 abi 1 i ty 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 prir:e 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 vpposed to sale for slaughter is reflected by the lagged 
price of fed beef. Milk price reflects a similar choice between 
dairying and slaughter. Ra~ge conditions for the previous year represe r. 
the supply of supplementnry feed and the number of cows in the 

inv~ntory is an indicator of t he 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 recei~ed. Marketing costs are 
represented by :neat industry v1age rates. 

Equation 5 
In accordanr:e with economic theory, the iPer capita demand for fed 
beef is simultaneously determined with the price of fed beef. The 

retail price of non-fed beef has been inc luded as this is the most 
obvious substitute product. The effect of changes in inco~e on 
demand is provided for in the variable per capita disposable 
income. Here again a problem of multico llinearity may be 
introduced by the close relationship bet\ll'Jeen 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 reta il price. The same 

problems apply in this equation as occur in Equation 5. 
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Egua!_i on 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. 

Identit'LlQ. 
This is the market clearing identity for fed beef allowing for 
changes in stocks. 

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

Identi t .'Ll_g_ 

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

Variables repr esenting prices in the supply relationships are 
deflated by t he 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 mar ket are included as this would result in problems of 
esti ma t i on and interpretation. Also the effect of these 
variables would be too small to be significant. 

The model presented above has been modif i ed somewhat for use in 
t his thesis. This has been done firstl y to simplify the model, 
secondly to overcome probl ems 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 expr~ss 

demand and income variables on a total basis rather 

than a per capita basis. The re as on for a i tcr·i ng 

the model i n this way i s that the properties of the 

estimates obtained from a model containing multi-

plicative relationships a re not fully understood. 

The following equations present the model in the 

form used in this thesis: 

( 1 ) Sp = ao + al pP + a2 NF + al 
pc/c + a4 pPL 

F F 

( 2 ) SM = bo + bl PM + b2 PPL+ b3 NC + b4 RL 
F F 

( 3) M = c + cl PM + c2 w 
0 R 

( 4) DP = do + dl pp + d2 PM + d3 y + d4 Po R R 

( 5) OM = eo + el PM + e2 
pp 

+ e3 Y + e4 Po R R 

( 6 ) pp = f + f 1 
pp + f 2 w R 0 F 

( 7 ) PM = go + gl PM + g2 w R F 

( 8 ) 5P = DP 

( 9 ) SM = OM - M 

Langemeier and Thompson's [41] di vi sion 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 re quired for 
estimation are available. It is therefore necessary 
to omit some of the exogenous variables includ ed by 

Langemeier and Thompson [41] so t ha t there are 
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sufficient degrees of freedom t o estimate the model. 

The variables omitted are tHose which, based on 
Langemeier and Thompson's (41 1 r esults and the 
writer's understanding of the ma rket, are the least 
significant of those included. These are the 
lagged corn price ratio, the mi l k price, exports, 
military consumption and chan ges 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 Zea l and beef with the 
retail price of non-fed beef i n the United States and 
the quantity of beef imported . The following variables 
are included in this model . 

RU New Zealand re venue from exports of 
manufacturin g bee f to the United States 
in money terms 

R~I Retail price of ~ on-fed beef in the 
United States i n money (1) terms 

The average mon ey price of all beef 
exported by New Zealand multiplied by 
the quantity of ~a nufacturin g beef 
exported to t he United States and a 
selected mar ket re pr esenting the rest 
of the world 

New Zealand re ven ue from expo r ts of 
manufacturin g bee f to a selected market 
representing the rest of the world. 
Two markets were considered, Canada {RWC) 
and United Ki ng do m (RWU) 

(1) It was un necessary to deflate t he Ne w Zealand model as 
the endogenous variables in t he mo del a re 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 

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 the 
linkage equation in the following functional form: 

= f rpMI 
\ R ( ... I ) 1..--';1 

The following equations indicate the structure of the 

model : 

( 1 ) RU = ao + al pM I + a2 M R 

RN = bo + bl RU + b2 Rwu 

(or RN u WC 
= b + bl R + b2 R 

0 

PE = RN 

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 effect of changes in 
revenue from the United States market on price3 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 rest of the world. 

4.5 Estimation 

This section briefly describes the methods used to 
obtain 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 
transforma tions and data sources: 

Variable 

Fed beef" supply 

s p-

Data Transformat ions 

The product of the weighted average 
liveweight of steers and heifers sold 
fo~ slaughter convert ed to dressed 

Sources of 
raw data 

weight using the avera ge dressing-out [3] 

Farm price of fed 

b~cf P~ 

. percentage, and the total number of 
steers and heifers sla ugh tered 

The average price of steers and heifers 
weighted according to numbe rs and 
deflated by the index of prices 
received by far me rs 

- I 

[ 3] 



Variable 

Supply of non-fed 
beef SM 

Fed beef demand 
DP 

Reta i 1 price of 
fed beef PP 

R 

Imports M 

Retail price of 
non-fed beef PM R 

Farm price of 
non-fed beef 

PM 
F 

Dema nd for 
non- fed. beef 

DM 

Number of 
cattle on feed 

NF 

Corn price 
ratio pc/c 

·-

Data Transformations 

The difference between tot~l supply 
of all beef and the supply of 
fed beef 

Calculated as equal to fed beef 
supply 

The r~tail price of choice beef 
deflated by the consumer price index 

The ~uantity of finished product 
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Sources of 
raw data 

[3] 

[3) 

[ 2] 

beef imported expressed on a dressed [3] 
weight basis 

The retail price of hamburg~ r 

deflated by the consumer price 
index 

The average price of cutter and 
canner cows, and util ity and 
comme rcial cows weighted ~ccording 
to numb ers and deflated by the 
index of prices rec~ived by farmers 

The sum of domestic supply and 
imports 

The number of cattle and calves 
on feed at January 1 

The ratio of the market price of corn 
ta the gover~ment support price of 
corn 

[2] 

(3) 

[3) 

[ q] 

[4] 



Variable 

Lagged farm 
price of fed 
beef PPL 

F 

Number of cows 
in the inventory 

NC 

Range conditions 
RL 

Total Disposable 

income 
y 

Civilian population 

Po 

Meat industry wage 
rates 

New Zealand revenue 
from beef exports to 
the United States 

RU 

United States retail 
pricP of non-fed 
beef 

Data Transfo~mations 

The three year average for the 
period t-1, t-2 and t-3 deflated 
by the index of prices received 
by farmers 

The number of beef cows and 
heifers two years and older plus 
50 per cent of the heifers between 
one and two years of age 

The average for the months of 
May to October as a percentage of 
normal , lagged one yea r 

The per capita disposable income 
deflated by the consumer price 
index and multip lied by civilian 
population 

Civilian population 

The houriy rates deflated by 
the consume r price index 

The f.o . b. revenue for selected 
classes of beef exports to the 
United States 

The retail price of hamburger 
in the United States, riot 
deflated 

59. 

Sources of 
· raw data 

[ 3] 

[ 3] 

[3) 

[S] 

[ s] 

[5] 

[ 12] 

[2] 



Variable 

New Zealand revenue 
from exports of 
manufacturing beef to 
the rest of the world 
RW U and RWC 

The average f.o.b. 
export price for all 
New Zealand beef 
exports 

pE 

The sum of exports of 
manufacturing bee f to 
the United States and 
Canada or United 
Kingdom 
xNU and xNC 

Total revenue for 
manufacturing beef 
exports 
RNU and RNC 

Data Transformations 

Represented by the revenue for 
selected ciasses of beef exported 
to either the United Kingdom, RwU 
or Canada , Rwc 

Calculated from total revenue 
and total export figure~ 

Exports of selected classes to 
the United States and Can ( da (o r 
the United Kingdom) 

The product of PE and xNU (RNU) 
or the product of pE and xNC (RNC) 

4.5.2 Estimation Proc e dure 

6.i). 

Sources of 
raw data 

[ 1 2] 

[ 1 3] 

[ 12] 

[ l 2 • 1 3] 

The United States model was esti ma ted using the firs t 
step of the Indirect Least Squar es method. This 

involved estimating the reduced form equations by 
Ordinary Least Squares. It was not necessary to 
estimate the parameters of the structural equations 

and this was not one of 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} illustrates the change in consumer surplus. 
The following equation expresses this change 

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

price price 

q 1 quantity 

(aj ~) 

Fig. 4.4 Change~ in Con~ume~ Su~pfu~ 

and Eeonomie Rent 

quantity 
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In this study the co-ordin at e p1 q1 in both graphs 

can be e s ti ma t e d f rom th e r educed form equations. The 

co-ordin a t e p2 q2 can be obtain ed from actual data for 

the years in which quotas wer e effective. These co-

ordinates identify the right ha nd side of the equations 

measuring the ch a nge in con s umer surplus and economic 

rent and th es e ch a nges can be esti mat ed. 
" .. t 

price 

P2 

p1 

quant i t y 

Flg . 4.5 Change ~n C on ~ umen S unplu~ Re~ul~lng 

6nom a S hl6 ~ ln the Vemand Cunve 

Fig. 4.5 illustrates a situ a tion where reduced form 

equations and actual data do not provide sufficient 

information to estimate the change in consumer surplus. 
It is necessary to have ~priori information on the 

slopes of f6 (q 0) and f6 (q 0 ). The following equation 

expresses the change in quantitative terms. 

Change in Consumer Surplus = 

lo q2_ f / (qD) -/oq 1 f D (qD) dqD - p2q2 + plql 
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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: 

s~ 

M 

= a
0
· + a

1 
NF + a pc/c + a PPL + a NC + a RL 

2 3 F 4 5 

= 

= 

= 

= 

= 

= 

= 

+ a6 Y + a7 Po + a8 W 

bo + bl NF + b2 pc/c + b3 p ~L + b4 NC + b5 RL 

+ b6 Y + b7 Po + ba w 

c + c NF + c Pc/c + c PPL + c Nc + c RL 
o 1 2 3 . F 4 .. 5 . 

+ C6 y . + C7 po + CB W 

d + d NF + d pc/c + d PPL + d Nc + d RL 
o 1 2 3 F 4 5 

+ d6 Y + d7 Po + d8 W 

F c/ c PL c L e
0 

+ e 1 N + e 2 P + e 3 PF + e4 N + e5 R 

+ e6 y + e7 Po + e8 W 

f + f NF + f pc/c + f PPL + f Nc + f RL 
o 1 2 3 F 4 5 

+ f 6 Y + f7 Po + fa w 

F c/c PL c L 
go + gl N + g2 p + 93 PF + g4 N + 95 R 

+ 96 Y . + g7 Po + gs w 

h + h NF + h Pc/c + h PPL + h Nc + h RL 
o 1 2 3 F 4 5 

+ h6 Y + h7 Po + ha w 

jo + jl NF+ 

+ j6 y + j7 

j pc/c + j pPL + j Nc + j RL 
. 2 3 F 4 5 

Po + j8 W 



The mddel expressing the relationship 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 
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previously this is a recursive model. The following 
equations indicate the order of the recursion. 

t + t pMI + 
o 1 R 

RNU = mo + ml Ru + m2 Rwu 

(or RNC = no+ nl Ru+ "2 Rwc) 

4.5.3 Presentation of Estimates 

The estimates of the reduced form equation coefficients 
of the United States model are presented in Table 4.1 in 
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 Uurbin­
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 little 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 MODE L 



RU 

RNU 
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TASLE 4.2 ESTIMAfES OF THE PARAMETERS Of THE NEW ZEAL~NO MODEL 

Const pMI 
R M RU Rwu 

-164389 3409 21. 0 
(5.03)*** (3.61)*** (1.24) 

736 . 0 0.974 0.822 
(0 . 43) 

-1 826 
(5.01 )*** 

(?.8 . 60)*** 

1. 031 
(130.61}*** 

(3.79)*"'* 

* 
** 

significant at the 10 percent level 
significant at the 5 percent level 

*** significant at the 1 percent level 

Rwc 

0.902 
(53.79)*** 

R2 

0.901 5 

0.9944 

O. Y99 9 

TA BLE 4.3 THE DURBIN-WATSON STATISTICS FOR THE UNITED STATES MO DEL 

(n = 12, K = 9) 

Variable 

D - W 2. 92 2 . 82 2 . 92 2.26 3.35 

M 

2. 71 2.24 3 . 35 

pM 
F 

2.12 
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4.5.4 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 
1eve1. 

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 
equation. 

The demand for manufacturing beef contains no 

significant variables at the 10 percent level. 

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 level: 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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All except one of the esti_mates 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 R2 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. 

4.5.5 The Price Elasticity of Demand f or 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. Th e slcpe of the demand 
curve is not provided by estima t ing the reduced forms of 
the simultaneous equations. The refore, an independant 
estimate is required. The inde pendant esti~ate should 
satisfy the following conditions to be applicable to 
the model used: 

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

(ii) The estimate should be for fed beef demand not 
to ta 1 beef demand . 

(iii) The estimate should be hased on aggregate data 

as opposed to per cap i ta data . . 

(iv) The equation should be estimated in the linear 

form. 

No independant estimates were fo u nd which satisfied all 
these conditions. However · est i mates 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 est i mates 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 
simi l arity between tha Langemeier and Thompson model [41] 
and the mode l 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 

Brei:nyer [ 2 I] - 0.64 Annua l per capita Sgl .Eq. 1 ogs 

Fox [ 33] - 1.04 Annual per capita Sim . Eq. logs 

- 0 . 94 Annual per capita SglEq. logs 

Tomek [S 4] - 0.90 Quarterly per capita Sim.Eq. linc<!r 

Logan and Bowles [431 - 0 . 65 Quarterly per capita Sim.Eo. 1 inc a r 

Purcell, Raunikar - 0 . 97 Qu arterly household Sgl.Eq. lineai· 
and E1rod [46) 

Mathews, Hoffman -0.67 Semi Annual Total Sgl .Eq. line a •· 
and Wo mac k [ 4 3] 

-0.58 Semi Annual Total Sim.Eq. line a t 

Heien and Mathews [36] -0. 7 0 Annual per cap i ta Sim.Eq. linca ' 

Langemcie(
1
1nd - 0.98 Annual per capita Sim.Eq. linea r 

Thompson [41) 

11) Fed beef only 



CHAPTER FIVE 

EXPERIMENTATION AND DISCUSSION 

5.1 Introduction 

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 
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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 
future studies of this kind. 

5.2 The Results 

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 
imposed. 

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 

(1) 'GIVE' stands for General Instrumental Variable Estimation. 
It is a computer program designed by David F. Henry 
of the London School of Economics t o estimate the 
coefficients of linear equations containing both 
current and/or lagged endogenous va riables as regressors. 
The main deficiency of the program is that it does not 
calculate si mple correlations bet we en independent 
variables. For this reason correl a tion 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 TH~ EXPERIMENTATION 

Variable 1968 1969 1970 1971 x 2 -- -- -- -- (4) 
Sp Estimated 18628 19551 21181 19306 81.14 

(million lb) Actual 17324 17386 18333 18275 

SM Estimated 4038 3300 3474 4176 
9.98 

(million lb) Actual 5322 3740 3319 3595 

DP Estimated 18628 19551 21181 19306 
81.14 

(million 1 !>) Ai:tual 17324 17386 18333 18275 

OM Estimated 4532 4354 
II 

4126 4979 
19.85 

(million lb) Actual 5022 5355 5111 5328 

pP 
I 

Estimated 77.79 77.56 74.16 79.64 R 91. 30 
(¢/lb) Actual 83 .10 87.60 84.80 86.00 -

pM 
R Estimated 52.44 52.35 49.90 50.48 

5i.03 
(¢/lb) Actual 53.80 56.80 56.90 56. 10 

M Estimated 493 1054 651 803 
110.63 

(million lb) Actual 1500 1615 1792 1733 
.. 

pp Estimated 11.15 21.50 19.20 23.43 
F 122.13. 

( t/l b) Actual 25.45 26.76 26.50 27.97 

pM Estimated 17 . 33 17.55 16.75 15.48 F 935 . 67 
(¢/lb) Ac tu a 1 17.18 18 . 33 19 . 02 18.62 

I 



for the period 1968 - 71. On1y the United States 

model is considered for reasons which will become 
obvious. 
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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 
evide~ce 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 iistributions is less than 
0.05 This supports the hypothesis thctt quotas have 
afftcted the values of endogenous variables. 

When the results are interpreted in terms of economic 
model major differences in the expe~ ted effect become 
apparent. Firstly, although thE s up ply and demand 
for prime beef was expected to incr~ase with the 
imposition of quotas, the model pre1dicts 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 reta il prices and 
farm prices for both prime and man~ facturing beef 
however did follow economic theo ry with the model 
predicting an increase. The most i mportant result is 
that concerning the level of import s. Economic theory 
p-0stulates that the imposition of quotas will result 
in a fall in imports and this is th e reasoning behind 
their use. However, the model pr edicts a rise. 

At this stage in the study it was apparent that the 
model contained series deficienc i es as a predictor 
and it was decided not to continu e with the experiment­
ation involving the New Zealand mod el. 



5.3 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 determinati on for 
all equations are over 90 percent indicating that 
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the exogenous variables explain more than 90 percent 
of the .variation in the endogenous variables. The 

model is not a good predictor of t he endogenous 
variables for the four years following the estimation 
period. This is ex~ected 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 predi ct values consistent 
with economic the~ry may have several explanations. 
One is that the economic theory i nv oked is wrong, but 
the writer cannot accept this and it will . not be 
discussed further. 

The only other explanation is that there are 
deficiencies in the model or in the data used to 
estimate the coefficients of the mo del. The following 
types of error will be considered 1n terms of their 
possible relevance to the model estimated in this 
study; specification error; errors in variables; 
multicollinearity; and autocorre la tion. 

The term specification error cover s several different 
errors in the specification of the model. Firstly 
one or more significant variables may have been omitted 
from the model. This will lead t o biased estimates 



of the included variables. The standard errors 
will be large due to the over-estimation of the 
residual variance. Another possible source of 
specification error is that the form of the mo~el 
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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 rnulltiplicative 
relationship in the demand-supply i~entity. 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 meesure­
ment and processing of the exogenous variables. If 
these errors are present the estimates will not only 
be biased bu·t also inconsistent. It would be 
presumptuous to say that these errors do not occur in 



this model. However they are not thoughtto be 

serious enough to be solely responsible for the 
unsatisfactcry results. 

Multicollinearity occurs in most relationships to 
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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 1 t 1 

values it is probable that serious multicollinearity 
is present in this model. This may have contributed 
to th2 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 cau s ed by errors in the specification of 
the model. One such cause is the omission of 
significant variables f rom the model. Nearly all 
economic variables are serially dependent because 
th ·e v a 1 u e o f a v a r i a b l e i n t i me t i s us u a l 1 y d e p e n d e n t 
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 autocor r elation. Random 
factors such as extreme weathe r conditions or wars 
may exert influence spreading over more than one time 



period. A~tocorrelation will result if these 

effects are not allowed for by the model. Serial 
dependance in the errors does not result in biased 
estimates of the model coefficients. However the 
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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 ~entioned 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 limited number of 
observations combined with a large number of variables 
means that in all cases the statistic was indeterminate. 

5.4 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 ~eformulate 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 moJel. The imposition of quotas is decided 
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on the basis of a quarterly ~xa m ination of the level 
of imports. The use of quarterly data would also 
mean that the period over which quotas were effective 
could be more clearly defined. 
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CHAPTER SIX 

SUMMARY AND CONCLUSIONS 

6.1 Introduction 

This chapter contains a brief summary of the original 
objectives 0f the study . Progress made towards reaching 
the objectives and r easons for the failure to reach 
t hem are discussed. Finally suggested avenues for 
f uture research are discussed and conc l usions on the 
contribution of t hi s thesis a r e pr esented . 

6 . 2 Summary 

The research attempted by this thesis is summarised 
in this section under three headings: Ori ginal 
Objectives; Progress Made Towards Objectives and; 
Reasons Fo r Failure To Reach Objectives. 

6.2.1 Original 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 and New Zealnnd. 
Welfare was to be estimated as the changes in the 
economic rent of United States producers, in United 
States consumers' surplus, and in rev en ue of the 
New Zealand bepf industry, resulting from a change 
i n quotas. 

6 . 2 . 2 Progress Made Towards Objectives 

An economic model was formu l ated expressing the 
relationships between the beef marke ts in the United 
States, New Zealand and the rest of the world. The 
model was used to esti ma te the va lues 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 i n 
which quotas were not effective . I t was expected that 
the projected values for endogenous variables , obtained 
by experimentation with the mo del, 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. 

6.2.3 Reasons For Failure To Reach Objectives 

The possible explanations for the failure of this 

study to reach the original objectives are discLlssed 
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 fe~ beed was expected 

to rise but the model predicted a fall. 
(ii) Domestic supply cf manufact wring beef was 

expected to r i s e , but the mo-de 1 pre di ct e d a fa 11 . 
(iii) Demand for manufacturing be e f was expected to 

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

model predicted a rise. 

Disagreement (iv) is the most ser i ous in terms of 
the objectives of this study as t he restrictiv~ effect 
of quotas on imports is the reaso n 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 e s timated in this 
study: specification error; errors in variables; 
multicollinearity; and auto corre lation. 
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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 difficu l ty of 
obtaining sufficient observations. A variable 
not included in the Lan gemeier 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 wou ld reflect the relative profitability 
of exporting to the United States and other markets. 
The estimation of the modei in l inear form is open to 
question~ but the writer believes that this form is 
not seriously at variance with rea l ity. The demand 
equations were estimated in aggregate form. This may 
have resulted in incorrect estimates and contri~uted 
to the unsatisfactory natur~ of the results. 

Errors in variables almost certainly occur in this 
model. However, they are not thought to be serious 
enough to be sole l y responsible fo r the results 
obtained. 

On examination of the 't' values it was considered 
probable that serious multicollinearity is present 
in the model. This may have contributed to the 
un~atisfactory nature of the result: . 

Autocorrelation i s a strong possibility as it has 
already been recognised that some s i gnificant variables 
may have been omitted . However due to the li mited 
number of observations combined with a large number 
of variables the Durbin-Watson statistic was 
i ~determinate in all cases. 
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6.3 Suggested Further Research 

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 reff~cts 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 w8uld contribute to a greater 
understanding of the effects of qu otas is an examination 
of the medium and long term effec t 5 of quotas on the 
global supply and demand for beef ~ 

Since quotas are not confined onl ~ to red meats, 
the methodology followed by this ~ tudy could be 
utilised in the examination of th e effect of quota 
control on imports of other produ c ts. One example 
is the United States quota on imp~ rts of dairy 
products. 

6.4 Conclusion 

Although this study has not achie ved the original 
objective it demonstrates a metho d whereby the 
welfare effects of restrictive tra de 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 symbo l s refer t o variab l es defined in Chapter 4. 

Sp SM M pp 
F 

pM 
F 

pp 
R 

PM 
R 

mill. lb . mill. lb mill. lb t 1 b. ¢ 1 b . t 1 b t 1 b 

1956 10426 4036 204 22 . 15 12.44 81. 1 47.3 

19 57 10487 37 15 390 23. 72 14 . 47 83.7 49.8 
1958 10530 2800 e96 26 . 37 18.65 93.5 61. 1 
1959 11248 2332 1047 27 .83 18 . 68 94.9 62.9 

1960 12077 2650 760 26 . 3 1 16 . 33 91. 3 59 . l 

1961 12944 235 4 1021 25 .07 16.37 88 .4 57. 1 

1962 12718 2580 1414 26 . 78 15.79 91. 0 57. 5 
19 63 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 . 6 7 14.18 84.8 5 3. 8 

1966 15914 3780 1182 23 . 8 0 16 . 83 84 . 8 5 5 .8 

1957 16848 3336 1313 24 . 1 7 16. 94 82.6 54 . 6 
1968 17324 3522 1500 25. 4 5 17 . 18 83 . 1 53. 8 - ~ 

"1969 17386 3740 J615 26. J 6 87.6 56 . 8 
1970 18333 3319 1792 26. ~ o 19 . 02 84 . 8 56 . 9 
1971 18275 3595 1733 27 .97 18.62 86.0 £>6 . 1 

DP = SP 
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t/ pC/C pPL 
F 

NC RL y Po w 

thou. ¢/lb thou. % bill .do1. thou. dol/hr . 

1956 5929 0.86 23.10 28474 76 352.4 166055 2 . 48 
19 57 6122 o.79 23.05 274 97 69 357. 5 16911 0 2. 55 
1958 5898 0.82 23.06 27117 83 363.2 17 2226 2.61 
19 59 6601 0.94 24.08 28391 84 382.5 175277 2 . 57 
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 0.95 23.88 38896 8Z 518.1 193767 ?. • 77 
1967 11268 0.76 23.89 39246 78 538.3 195671 2.80 
1968 111\ 17 0.80 24.41 40069 80 558 . G 197584 2.37 
1969 12534 0.85 24.67 40884 81 56 9.3 199 681? 2.85 
1970 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_ 
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RU pMI 
R 

Rwu Rwc 

thou.dol. ¢11 b. thou.dol. 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 

XN U XNC RNU RNC 

thou. lb. thou. lb. thou.dol. thou.dol. 

1962-63 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 
I 

259384 286150 109486 104143 
_ _L_ 



Proces $inq of the Data 
In obtaining the data series for some of the variables , 
considerab1e processing of raw data was required. The 
follo wing discussion details the methods used in obtaining 
data for these va.riables. 
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The su pp l y of fed beef is calculated as the product of the 
average dressed weigh t of steers and heifers and the number 
of steers an d heifers s l aughtered. The average dressed 
weight is ca lculated as the product of the average dressing 
out percentage of cattle slaughteredunde r federal inspection 

and the average livewe i ght of slaughter steers and heifers 
sold at ~ight markets , weighted by the relative number of 
steers and heifers soid at each ma rket 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 slaughter€d is calculated 
as the product of the total numbe r of cattle s lau ghtered an d 
th e percenta ge tha t s teers and heifer s co~~ ri se of federally 
i nspected slaughter. 

The farm price of fed beef i s calculated as the average price 
received for steers a~d heifers at the ei gh t ma rkets mentioned 
above weighted according to the numb er of steers and heifers 
sold at each market and by the number of steers and heifers 
slaughtered under federal inspection. Th is is then deflated 
by the inde x of prices received by farmers. 

In obtainin g the lagged farm price of fed beef it is necessary 
to obtai n data for the years 1953 to 1955_ However no data 
on heifer pri ce s i s 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 t he relative numbers of each class 
slaught er ed und er federal inspection and def lated by the 
ind ex of prices received by farmers. 



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. 
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