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Substantial increases in overscas beef prices in recent years have made
the farming ¢f beel cottie increasingly ungoriant to the New Zealand
economy.  Thic study describes the place of the store cattle sector

within the cattie incdustry end investigates price fermation in the store
cattie market.

The specific aims of the study were

L. To identify and describe the various channels and
institutions invcived in store cattle marketing.

2 To investigate the process of price formation for
store cattle on an annual basis.

34 To study the relationship of the prices of varicus
classes of store cattle to each other and to the
meat exporters' beef schedule.

i. To investigate the inter-regicnal price differences

for classes of store cattle in reiation to the
transpoirt cost dificrentials between regions.

Over the period 1965 - 1971 there was a 41% increase in total catt]ee(&ee{)
rumbers in the North Isiana. Also there was an increase in the

proportion of younger steers in the herd at the expense of breeding cows
and older steers. Over the same period the number of dairy calves bred
and retained for beef purposes increased from approximately 180,000 to
460,C00. Thre rearing of calves from the cairy herd suitable for beef
production has made possible a far greater expansion of beef production
than would have been possible from the traditional beef herd alone.

The structural changes in the traditional beef herd may be disguised by
the presence of dairy bzef animals suitable for beef purposes that are
classified as bpeef cattie in the agriculturai production statistics.

Present data Timitations made it impossible to investigate the spatial
nature of the North Island store cattle industry in the spatial
equilibrium framework used by Judge and Wallace. However a statistical
model was formulated to analyse store market prices for diiferent classes
of stock within a regional framework on a per head and per 1b liveweight
basis.



The factors influencing the price of store cattle included in the analysis
vere beef schedule orice (OxGAQ), seasonal conditions, class of store

¥

cattle, and region of origin.

Although the model did indicate regional differences,no systematic or
identifiable regional pattern of store cattle prices was apparent for
individual classes of stock. However the results obtained for the per
1b Tjveweight model were consistent with the conclusions of recent
theoretical beef investment models, namely :

¢ B The store value of an animal on a per 1b basis is dreater
than its siaughter value at any age prior to slaughter, and
equal to it at slaughter. The per 1b store value of a steer
is larger for younger classes of steers and declines with age.

2s Changes in seasonal conditions have a greater impact on the
price of younger classes of store cattle.

3. The beef schedule price ccefficients for individual classes
of steers on a per 1b basis indicate that a unit change in the
beel schedule price has a greater effect on the store cattle
prices of ¥ounger classes of cattle. This is in direct
contrast with the beef schedule price coefficients for the per
head model where, as the age of the store animal increases
changes in the beef schedule are reflected in greater increases
in store prices.

4, The elasticity of store cattle prices with respect to the beef
schedule price, is greater than unity for all cattle in the
herd below the optimum slaughter age and declines monotonically
towards unity as the animal approaches this slaughter age.

The elasticities suggest that the optimum slaughter age for
store cattle in the North Island is approximately 2% years.

The investigation of the regional differences of store cattle prices for
selected pairs of regions indicated that regional price differences in

excess of the transport costs between pairs of regions exist. This suggests
that it would be prufitable for traders to transfer additional store cattle
from the surplus store cattle breeding regions to the growing and

finishing regions.
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CHAPTER ONE

INTRODUCTION

Beef cattle have long been important in New Zealand's Tivestock based
economy. Initially beef cattle were used, especially before the
introduction of aerial top-dressing, to break in large areas of hill
country and to maintain them for sheep farming. On farms where
roughage control is important and on some hill country runs where cattle
graze the swampy valleys, sheep and cattle grazing are still often
complementary. However, over recent years substantial increases in
overseas beef prices have resulted in cattle becoming recognised as
meat producers in their own right.

These substantial increases in overseas beef prices as reflected in the
beef schedule to New Zealand beef producers (see Table 1.7.3) have made
the farming of beef increasingly important tc the New Zealand economy,
and the cattle industry is now an important area for research.

In particular this study describes the place of the store cattle sector
within the cattle industry and investigates the process of price
formation within this sector. The study is confined to the cattle
industry in the North Island.

1.1 STRATIFICATION OF THE BEEF CATTLE INDUSTRY

Beef cattle are distributed fairly evenly over the occupied areas
of the North Island apart from the predominantly non-sheep
farming areas of Taranaki and parts of South Auckland. The
proportion of total cattle to tctal sheep is higher on hill
country and the proportion of breeding cows to total cattle is
higher on the rougher, less fertile country.

In fact a pattern of stratification similar to that for sheep
farming exists. The fattening/finishing process is usually
restricted to the more fertile and improved pastures whereas the
breeding of store animals is relatively more flexible with respect
to pasture type. Free market economic forces work to reserve the
better areas for fattening and entice the breeder onto the poorer
country where he has a comparative advantage. With the

exception of many farms which have areas of both classes of land
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and on which both breeding and fattening may take place the
majority of farms fall into the category of being either store
or fattening units, with the regular transfer of store cattle
occurring from the former to the latter. In areas where farms
are predominantly of one class or the other this shifting of
store cattle may occur over long distances. The best known
example of this is the annual draft of store cattle from the
East Cape region to the South Auckland fattening areas.
(Predominantly 'store' producing beef cattle areas tend to be
also predominantly 'store' with respect to the type of sheep
run).

The beef cattle industry therefore is a two tiered structure
with the movement of store cattle occurring from the breeding
or store producing farms in response to a derived demand from
the fattening/finishing farms. This movement of store cattle
implies regional movements of cattle - 'inter-regional flows' -
with the supply of store cattle of an area determined by the
history of production of that area. '

Buyers, from regions where production of store cattle does not
satisfy local demand for finishing purposes, purchase store
cattle from surrounding regions where excess supply exists above
their requirements. In any year the supply is predetermined by
production decisions in the previous year, or years, while the
demand for store cattle shifts according to farmers'
expectations of the future level of the beef schedule and the
amount of feed available in any area. The aggregate demand
curve for an area is the sum of the demand curves for that area
and all other areas where cattle may be shipped.

The term "fattening" as used here is traditional but perhaps

rather unfortunate in the 1ight of the present discrimination
against excess fat by the market as evidenced in the beef schedule.
It should, therefore, be interpreted as synonymous with the

growing and finishing to the desired size of non-breeding animals
for slaughter. The store producing or breeding function on the
other hand is essentially the biological production of such

animals to be finished.
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THE AIMS OF THIS STUDY

The specific aims of this study are as follows :

1. To identify and describe the various channels and
institutions involved in store cattle marketing.

2. To investigate the process of price formation for
store cattle on an annual basis.

3. To study the relationship of the prices of various
classes of store cattle to each other and to the

meat exporters' beef schedule.

4. To investigate the inter-regional price differences
for classes of store cattle compared with the transport
cost differentials between regions.

CHAPTER OUTLIRE

The remainder of Chapter 1 is a brief resume of the importance
of beef to the New Zealand econcmy, a statistical review of the
New Zealand beef industry as it exists at present, and a summary
of the recent changes of significance that nhave occurred within
the New Zealand beef industry.

Chapter 2 describes the North Island cattle industry, the store
cattle sector, and the institutions and channels involved in
the marketing of store and finished cattle.

Chapter 3 discusses the factors affecting the supply of, and demand
for store cattle,and the theoretical framework for inter-

regional models. A spatial model is formulated to measure
significant differences in observed store cattle prices in the
North Island store cattle market and the data used oytlined.

‘Chapter 4 discusses the results for the model formulated on a per

head basis.

Chapter 5 investigates the store cattle market on a cents/1b
unit liveweight basis to isolate (if possible) the problem of
the varying description of classes of store cattle that may
occur between regions.

Chapter 6 investigates the spatial distribution of store cattle
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prices in relation to the transport cost differentials between
selected pairs of regions.

Chapter 7 presents the summary and conclusions of the study.

IMPORTANCE OF BEEF TO THE NEW ZEALAND ECOHOMY

Overseas trade in primary products is an important feature of
the New Zealand economy - in fact New Zealand has always been
heavily dependent on overseas trade for its development and
progress.  Approximately one quarter of this country's gross
national product is exported and a similar proportion of gross
domestic expenditure is in payment for imports.

In recent years pastoral products processed.to various degrees
have contributed the major proportion of export receipts [ 3].
Thfsfproportion has been slowly declining, but such products
still account for roughly 90% of total visible exports. Meat
exports earned a record $613.6 million in the year ended 30
September 1973, an increase of $158.7 million or 34.9% on the
1971-72 season's record. {11]

Together meat and meat by-products returned $742.8 million, or
40.7% of New Zealand's total export receipts of $1,823.2 million.
(11) The dramatic rise in New Zealand's meat export earnings
is attributable largély to the- increasing wortd demand for meat
and to lower domestic production in some major markets caused

by a shortage of grains and other animal feed stuffs. Meat
shipments to all destinations for the season totalled 652 459
tons which was a drop of more than 15,000 tons, or 2.2% on

those for the 1971-72 season. [6 ]

Despite the decline in shipments, estimated receipts for each type
of meat were up on the previous season's figures. Beef and veal
remain the principal earners of New Zealand's meat export income.
Beef and veal accounted for an estimated $266 million, or 35.8%
of the total export earnings for meat and meat by-products, with
lamb and mutton accounting for 33.3% and 8.1% respectively. [11]

The relative importance of beef and veal exports, in quantity

rather than value terms, remained rather static in the early 1960's
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but since 1967 the volume of beef and veal exports have risen in
response to higher overseas beef prices.

In the Tong run, different types of pastoral production may be
substituted one for another. At some time in the future, much more
of New Zealand's pasture land could be devoted to beef

production if changes in relative market prices for the various
alternative final products were to warrant such a change in

output proportions.

ECONOMIC IMPORTANCE OF BEEF CATTLE TO THE INDIVIDUAL FARMER

The economic importance of beef cattle to a sample of sheep
farmers surveyed by the New Zealand Meat and Wool Boards' Economic
Service for the years ended 30 June 1961, 1966 and 1972 are shown
below in Table 1.5.

TABLE 1.5 CATTLE INCOME AS A PERCENTAGE OF GROSS FARM
INCOME ON NEW ZEALAND SHEEP FARMS
(AVERAGE FOR EACH FARM CATEGORY)

1961 1966 1972
Year Ended June 30

Farm Class

High country (S. Is.) 7.5 4.9 20.0
Hi11 country (S. Is.) 9.2 12.6 26.0
Fattening/breeding (S. Is.) 4.7 7.0: 10.8
Intensive fattening (S. Is.) 3.1 5.0 8.3
Mixed fattening (5. Is.) 3.8 2.7 0.3
Hard hill country (N. Is.) 29.4 28.5 387
Hill country (N. Is.) 19.6 21.4 0 |
Fattening country (N. Is.) 18.0 16.5 26.3

Source: New Zealand Meat and Wool Boards' Economic
Service Bulletins and Sheep Farm Survey 1971/72 [ 8]

This Table highlights the increasing importance of cattle on all
the major farm types and in particular the more important role
of cattle on North Island sheep farms, though their use in the
South Island is increasing.

CURRENT PRODUCTION, CONSUMPTION AND EXPORTS

In January 31 1973 there were some 9.09 million cattle in New



Zealand. Approximately 37% (3.36 million) of these were
classified as dairy animals and 63% (5.73 million) as ‘beef’
animals. [ 5]  (The word 'beef' is placed in inverted commas
here because of an inconsistency which occurs between common
usage of the word and the usage in the national statistics.
Note that the product beef, is derived not only from 'beef'
animals but also from 'dairy' animals, in both usages.)

The proportion of breeding stock to dry stock in the two

national categories is quite different; at January 1973 there
were 65% (2.19 million) dairy cows in milk as opposed to only

35% (2.00 million) beef cows used for breeding. Approximately
half of New Zealand's current annual calf crop comes from dairy
cows. Of these dairy-cows, abouﬁ 60% are now Jersey and over
80% of the remainder predominantly Friesian. The increasing
importance of calves of dairy origin suitable for beef production
will be discussed in Chapter 2.

Each year about one third of the total caft1e populatien is

slaughtered. In the 1972/73 season, for the year ended 30

September 1973, total slaughterings amounted to 3.10 miilion
head [10] comprised as follows :

" Calves (under 601b) 0.97 million
Vealers (61 - 3501b) 0.09
Heifers 0.22
Steers 0.74
Cows 0.82
Bulls 0.26

3.10 million
There is no known data available to show the break up of each of
these age/sex classes slaughtered into the main dairy and beef
breeds. Nevertheless indications are :
(1) Virtually all the bobby calves are from the dairy herd.
(ii) The cow slaughterings of dairy and beef herd origin are
roughly in the same proportion as their respective
breeding cow populations.
(i1ii) The majority of the steers and heifers will be 'beef'
breed animals.



Calder [15] estimated that the dairy herds contribution to
export beef and veal production for the years ended 30 September
1969, 1970 and 1971 was 40%, 43% and 45% respectively.

Total slaughterings yielded for the year ended 30 September 1973,

an estimated total weight of carcase (bone-in) beef of 420

thousand tons, and 22 thousand tons of veal (Ministry of Agriculture
and Fisheries estimate).

New Zealand's domestic consumption of beef took 121,000 tons (27%)
of this total bone-in beef production, leaving 321,000 tons for
further processing.and export in the year ended 30 September 1973
(Ministry of Agriculture and Fisheries estimate)

No data is available, but it is apparent that consumption in New
Zealand is mainly of the better quality beef derived from prime
steer, prime heifer and heavy vealer animals.

Table 1.6 gives an indication of the various types of beef
exported in 1972/73 seascn (i.e. September year) on a bone-out or
shipping weight basis.

TABLE 1.6 ~ NEW ZEALAND'S BEEF AND VEAL EXPORTS (SHIPPING
WEIGHT) BY MAIN CATEGORIES FOR THE-YEAR ENDED
30 SEPTEMBER 1973

Chilled Beef Quarters and Cuts 1,327
Frozen Beef Quarters 4,426
Frozen Beef Cuts 29,642
Frozen Beef and Vealer Manufacturing 156,458
Vealer Quarters and Cuts ' 541
Bobby Veal 6,592
TOTAL BEEF EXPORTED 198,986 tons

Source: New Zealand Meat Producers' Board Annual Report

Therefore, in the 1972/73 season 79% of our exports of beef were
boned-out frozen manufacturing beef and veal suggesting that the
majority of prime beef is consumed within New Zealand.
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RECENT CHANGES OF SIGNIFICANCE

1.7.1 Cattle Numbers

Table 1.7.1 indicates that over the thirteen years from

1960 to 1973, dairy cattle numbers increased by 12.8%,
beef cattle numbers by 89.9% and total cattle by 51.7%
[ 5]

TABLE 1.7.1 RECENT INCREASES IN THE NATIONAL BEEF AND
' DAIRY HERDS

000 head as at January 31
1960 1965 1970 1973

Dairy Cows in Milk 1887 2032 2321 2190
Total Dairy Cattle 2973 3174 3729 3355

Dairy Cows as a %
total dairy cattle 63.5 64.0 62.0 65.3

Beef Cows and Heifers
over 2 yrs used for 1144 1320 - 1519 1996
breeding

Total Beef Cattle 3019 3628 5048 5733

]

Beef Cows as a % i
total beef cattle 38.0 36.4 30.0 34.8

Total Cattle 5992 6801 8777 9088

1. Includes cows and heifers of all ages used for breeding

Source: Department of Statistics

Over the same period total sheep numbers increased from
47.1 million in 1960 to 60.9 million in 1972, an increase
of 29%. '

1.7.2 Slaughterings and Meat Production

Over the same period annual slaughterings of 'beef' and
dairy animals and therefore total beef production show
year to year fluctuations. Short run fluctuations aside,
there has been a long run increase in annual cattle
slaughterings, while calf slaughtering has shown a decline
over recent years.
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TABLE 1.7.2 ANNUAL CATTLE ANP CALF SLAUGHTERINGS

Year ended Cattle Slaughter Calf Slaughter

30 September (060 head) (000 head)
1960 956 1,234
1965 1,138 1,231
1970 1,836 1:311
1971 1,828 1,077
1972 1,784 1,061
1973 2,044 1,063

Source: , Ministry of Agriculture and Fisheries Slaughtering
Statistics.

Therefore, over the past 13 years adult cattle slauchter
has increased by 114% and calf slaughter has declined 147%.

Figure 1.7.1 shows graphically the changes in total beef
cattie and beef breeding cow numbers since 1960. When
Figure 1.7.1 is compared with Figure 1.7.2, it will be
noticed that increases in beef production tend to follow
increases in breeding stock. Also it is to be expected
that when the national beef herd inlgenerai, or the
breeding herd in particular, are being built up faster
than normal by the retention of a greater proportion of
young females=as replacements, increases in beef
production will be Tower than normal.

The percentage of total beef and veal production consumed
domestically declined from 44% in 1960 to 27% in 1973 (on
a September year basis). However, 'the absolute
consumption of beef and veal in New Zealand rose steadily
until about 1967, but since then has declined ‘suggesting
that the consumption of beef shows some response to price
and the general economic climate.

Residual beef and veal production (bone-in) left available
for export is also shown graphically in Figure 1.7.2.

Again short run fluctuations aside it appears that beef
exports rose gradually till about 1967, but since then have
increased dramatically.



Figure 1.7.1. Annual Beef Cattle Numbers 1960-1973
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Figure 1.7.2. Annual Beef Production and Beef Available
for Export 1960-1973
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Sowrce: Department of Statistics - New Zealand Year Books

1 Prion 2o 31 Januarny 1977 helferns under 2 years ofd which
were used fon breeding were not included.
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1.7.3 Export Beef Schedule Prices to Producers

General beef prices have shown a marked rise since World
War II.  Economic trends favoured the expansion of beef
production in the 1960's and moderated growth in dairy and
sheep production. Prices to producers for beef increased
at a faster rate than for other livestock products
reflecting the rise in world demand for beef. While meat
prices showed sizeable increases there were only slight
increases in dairy prices and a decliine in wool prices.
Taking opening beef export schedule prices as indicators

of seasonal Tlevels, the price (undeflated) for top grade
steer carcase beef rose from 4.5 cents per pound in 1946 to
29.0 cents per pound in 1972. In particular Table 1.7.3
indicates the movement of selected North Island opening
beef export schedule prices over the period 1960 to 1972.
The top grade steer schedule rose 207 percent over this
period from 14.0 cents per pound in 1960 to 29.0 cents per
pound in 1972. Opening boner cow and boner bull prices
have shown an even greater rise over the same period.

Boner cow and boner bull schedules rose by 230 percent over
the same period. The large increase in boner cow and
boner bull schedules occurred due to the development of the
United States market for MNew Zealand'manufacturing grade
beef and its continued growth. since the late 1950's.

. - e



TABLE 1.7.3

OPENING SCHEDULE FOR THE SEASON
BEGINNING OCTOBER 1

1. PRIME STEER, GAQ ( TOP WEIGHT GRADE)

2. BONER coW (TOP WEIGHT GRADE)

3. BONER BULL (TOP WEIGHT GRADE)

SELECTED NORTH ISLAND BEEF EXPORT SCHEDULE PRICES

(CENTS/LB CARCASE WEIGHT)

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
14,0 11.5 13.5 12.5 15.0 15.0 15e5 1%.0 18.0 21.5 22,5 25.0 29.0
11.0 10.0 10,0 10.5 10.5 1163 14,0 12.5 17.0 125 20.0 21.0 25.5
12.8 12.0 13.0 1343 13.5 4.0 17.3 173 22.0 24,5 2L,0 26,0 30,0
SOURCE 2 MEW ZEALAND MEAT PRODUCERS' BOARD ANNUAL REPORTS

.1



CHAPTER TWO

THE_NORTH ISLAND CATTLE INDUSTRY

INTRODUCTION

This Chapter outlines the distribution of cattle in the North Island
and describes the movement of store cattle from store producing or
breeding enterprises to finishing enterprises.

The channels and institutions involved in the sale of classes of

store cattle and finished cattle are discussed as well as the position
and role of dairy beef in the North Island cattle industry. Finally,
a flow chart portraying the overall movement of store and finished
cattle from the traditional beef herd and the dairy herd is outlined
and discussed.

For the purpose of this description and the model set out in later
Chapters, the analysis is restricted to the North Island with the
assumption that there is no significant movement of beef cattle
between the North Island and South Island.

2.1  TOTAL CATTLE DISTRIBUTION AND CLASSIFICATION OF NORTH ISLAND
SHEEP FARMS

In January 1973, 92.4% of New Zealand's beef cattle, and 83.0% of
total cattle (beef and dairy) were in the North Island. [ 5)

The dairy animals are concentrated mainly in the two principal
dairying areas of South Auckland and Taranaki (60.1%) and in
smaller dairying pockets throughout the North Island and South
Island. A large part of New Zealand's total beef production
is derived from dairy farms as a by-product of dairy production
in the form of surplus bobby calves and culled breeding animals.
However, calves suitable for beef production derived from the
dairy herd are now an important part of the beef industry and
will be discussed later in Section 2.4.

Beef cattle are distributed fairly evenly over the occupied
areas of the North Island, apart from the predominantly non-
sheep farming areas of Taranaki and parts of South Auckland.
Table 2.1.1 indicates the distribution of total beef cattle
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and beef hreeding cows in the North Island. It will be
noticed that the ratios of breeding cows to total cattle,
and total sheep to total cattle, vary between areas. This
variation is even more pronounced when individual counties
are concerned. For instance the breeding cows/total cattle
ratio reaches 40% in Waiapu County (Fast Coast) and is as
Tow as 18% in Piako County (South Auckland). In Waiapu
County the total sheep/total cattlie ratio is 6:1 while in
Oroua County (Wellington) it is 22:1. These are extremes
of variations, but in general, it is apparent that the
proportion of total cattle to total sheep is higher on hill
country and on wetter country, and that the proportion of
breeding cows to total cattle is higher on the rougher, less
fertile country.

TABLE 2.1.1 DISTRIBUTION OF BEEF CATTLE IN NEW ZEALAND
AND BEEF BREEDING COW/TOTAL CATTLE AND
TOTAL SHEEP/TOTAL BEEF CATTLE RATIOS RY
STATISTICAL AREAS (JANUARY 31, 1973)

% of Total Breeding Cows| Total Sheep"

N.Z. Beef as % Total per Cattle

Cattle Beef Cattle Beast
Northland 9.9 33:9 2.8
Central Auckland - 4.2 i DD = 4,2
Sg;‘} ﬁ?c';{ggﬁiy& 22.7 27.7 6.7
East Coast 8.0 43.3 5.4
Hawkes Bay 12.6 37.4 9.9
Taranaki ) 3.6 23.9 7.8
Wellington 16.3 35.6 1.1
North Island 77 .6 33.0 7.8
South Island 22.4 41.0 22.3
New Zealand 100.0 34.8 10.6

I Includes cows and heifers of all ages used for
breeding.

1t 30 June, 1972.
Source: Department of Statistics
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In fact a patiern of farming for cattle similar to that of sheep
farming has developed. The Horth Island can be classified into
three main land types which are closely associated with the type
of sheep and cattle enterprise pursued. These divisions
correspond to the following Meat and Wocl Boards Economic Service
classifications for North Island sheep farms, namely: fattening
country, medium hill country and hard hill country.
(1} Fattening Country

High producing grassland farms carrying over

4 sheep to the acre plus cattle. Replacement

ewes are often bought-in and mostly dry cattle

are carried.

(2)  Hill_Country
Easier hill country and smaller holdings than
hard hill country. Mainly Romney sheep and
carrying about three sheep per acre plus cattle.
Approximately one cattle beast to 10-12 sheep
is carried. A high proportion of the stock
sold (sheep and cattle) are in forward store

or finished condition.

(3)  Hard Hiil Country ST
Mainly Romney sheep and carrying approximately
two sheep per acre plus cattle (approximately
one cattle bedst to 8-9 §Keep). Cattle
provide over a third of the revenue from the
sale of store animals and cull breeding stock,
the balance being derived from the sale of

store sheep and lambs, plus wool income.

The estimated size of these categories for 1971/72 is
illustrated in Table 2.1.2.

These three broad categories of sheep/beef farms found in the
North Island are considered representative of the industry.

On hard hill country in the North Island a beef breeding herd
is dictated by the natural conditions. Market forces work to
reserve the better areas for finishing cattle and, therefore
entice the breeder on to the poorer country where he has a
comparative advantage. But on medium hill country, breeding
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and finishing may take place with those animals surplus to the
finishing enterprise being sold as store animals for finishing
on "fattening" farms. With the exception of many farms which
fall into this category, or which have areas of both classes
of Tand, and on which both breeding and finishing take place,
the majority of sheep farms fall into the category of being
either store or finishing units with the regular transfer of
store stock occurring from the former to the latter.

TABLE 2.1.2 CLASSIFICATION OF SHEEP FARIS IN THE NORTH
ISLAKD BY FARM TYPES FOR 1671/72

Hard Hill Medium Fattening
Country Hi1l1 Country Country
Effective Area 4.0 4.2 2.6
(M. acres)
No. Farms 1800 5000 5675
No. Sheep 6.6 13.2 - 10.5
(millions)
No. Cattle 763 1280 1032
(thousands)
No. Cows per 199 100 il
farm

Source: Meat and Wool Boards Economic Service
Sheep Farm Survey 1971/72 and Supplement.

The breeding and farming of beef cattle in New Zealand has been
based largely on the use of British breeds. The Beef Shorthorn
was first introduced in 1849, followed by the Aberdeen Angus in
1863, and the Hereford in 1869. Polled Herefords were first
imported from the United States in 1922. These three breeds
and their crosses still constitute the bulk of the cattle in New
Zealand beef herds.

However, within the last decade substantial interest has been
shown in numerous new breeds of beef cattle throughout the world.
Particular attention has been paid to European breeds which, once
obscure, are now in the forefront of revolutionising the beef
industry through programmes of crossbreeding with the

traditional beef breeds mentioned above,as well as with other
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breeds of cattle. The exotic breeds of interest in New Zealand
inciude the Charolais, Simmental, Blond d'Aquitaine, Limousin
and Santa Gertrudis.

Strictly speaking there are three tiers in the stratification of
the beef industry, the uppermost being comprised of the stud
cattle herds. Within each breed there is a pyramidal structure
of the registered herds. A small number of nucleus herds breed
most of the stud bulls, which are sold to a larger intermediate
stratum of herds, breeding mainly herd bulls and some stud bulls,
and a larger base of herds breeding mainly commercial herd bulls
and an occasional stud bull. However, the pyramidal structure
is not clearly defined and even the nucleus herds breed
considerable numbers of commercial herd bulls.

However, for the purposes of this study the beef industry is a
two tiered structure with the transfer of store cattle occurring
from store producing enterprises to growing and finishing
enterprises. )

The place of beef cattle on sheep farms in New Zealand and in
particular on North Island hill country sheep farms has been
periodically documented in the past. See for instance Graham {25813,
Bevin[14], Ward[51]. It is noticeable in the literature that
only in very recent years when beef prices have risen
considerably relative to sheep product prices that a case has
been made for cattle being as profitable as, or more profitable
than sheep. See for example, Parker [41], Clarke [18],
McClatchy [39], Lowe[35]. Prior to this, reasons advocated for
running beef. cattle were based mainly on the believed necessity
for having a certain proportion of beef cattle in the grazing
complement because of their beneficial effects in the | |
development and maintenance of good pasture. This belief is
still generally held. Cattle have been described as
"implements of development" on country too steep or otherwise
unsuited for mechanical cultivation. It is claimed for cattle
that they crush certain weeds and eat others on which sheep
have 1ittle or no effect; that they spread grass and clover
seeds via their faeces more effectively than sheep; that by
the nature of their grazing habit they control surplus

seasonal growth in pasture, keeping it short in a form suitable
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for sheep utilisation; and even, by some, that cattle have
some as yet incompletely-explained beneficial effect on sheep
health. In addition, the low unit labour requirement of the
cattle enterprise allows cattle to be carried to absorb grazing
potential when labour supply is a limiting factor as far as
sheep are concerned.

The above statements suggest that a degree of economic
supplementarity exists in the utilisation of both pasture and
labour resources between sheep and cattle enterprises which
may even extend to scme economic complementarity as far as

the pasture resource is concerned on some types of country.
However there is no evidence to suggest that the growing of
beef per se needs to be regarded as necessarily combined

with sheep production. A few all beef farms now exist, and
the possibility of beef - dairy or beef - cropping combinations
without sheep appear to be practicable in many areas if

future prices continue to favour enterprise combinations other
than the traditional patterns of beef production. Thus the
relationship of sheep and cattle may be competitive, with the
scarce resources, land, labour and capital being allocated to
that enterprise which the farmer considers most profitable
under his farming conditions. MclLatchy = [39]

CHANGES IN THE DISTRIBUTION OF BEEF CATTLE IN STATISTICAL AREAS

IN THE NORTH ISLAND == -

This section documents with the statistics available from the
Department of Statistics, Annual Agricultural Statistics
publications [ 2], the distribution and the major structural
changes that have occurred in the North Island cattle industry
over recent years. Also the conclusions drawn from this

section are used to classify regions for later analysis as either

surplus store cattle producing or predominantly growing and
finishing.

Section 1.7.1 in Chapter 1 gave a brief resume of the growth

in cattle numbers for the whole of New Zealand between 1960 and
1973. This however did not identify where in New Zealand the
major changes in cattle numbers occurred. Similarly in this
Chapter, Section 2.1 and Table 2.1.1 show only the most recent
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distribution of cattle throughout the North lsland of New Zealand.
This section outlines the changes in distribution of cattle in
statistical areas in the North Island from 1960 to 1571.
Limitations in the classification of beef cattle in the national
beef statistics 1imit the time period of the analysis of changes
in the major classes of steers held for growing and finishing to
the years 1965 to 1971. Prior to 1965 steers and bulls of all
ages were aggregated together and classified as "steers and bulls
of all ages". 1971 is the last year that all classes of beef
cattle statistics are available on a regional basis at January 31.

Figure 2.2.1 sets out the regional (statistical area)
classifications used in the New Zealand Agricultural Statistics.
The counties listed are those related to the sale centres (and
their surrounding regions) used in the spatial model outlined

and estimated later in this study. The sale centres are those
centres in the North Island for which price series of store cattle
were available from the Department of Lands and Survey.

Table 2.2.1 sets out the statistical area and counties related
to the Lands and Survey sale centres and the description of the
regions used in the later chapters.

TABLE 2.2.1 SALE CENTRES AND REGIONS RELATED TO STATISTICAL

AREAS
Statistical Area

or County Sale Centre Region
Northland Whangarei North

‘ Auckland

Otorohanga & Waitomo Te Kuiti Te Kuiti
Rotorua Rotorua Rotorua
East Coast Gisborne East Coast
Hawke's Bay & Waipawa Hastings Hawke's Bay
Taranaki New Plymouth Taranaki
Oroua, Manawatu & Kairanga Palmerston North Manawatu
Masterton & Wairarapa South Masterton Wairarapa

Table 2.2.2 indicates the relative changes in the distribution
of total beef cattle in each area from 1960 to 1971.
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_FIGURE 2.2.1 _REGIONAL CLASSIFICATION OF
_NORTH_ISLAND AS USED IN NEW ZEALAND
AGRICULTURAL PRODUCTION STATISTICS
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TABLE 2,2.2.

DISTRIBUTICN OF TOTAL BECF CATTLE IN THE NORTH [|SLAND

( % TOTAL BEEF CATTLE/TOTAL BEEF CATTLE N.l, FOR EACH REGION)

STATISTICAL AREA OR COUNTY . 1960 1965 1966 1967 1968 1969 1970 1971
WHANGAREI 22 2.3 2.6 2.8 2.9 2.8 ) el
NORTHLAND 8.9 e 101 11.0 1.6 11.4 118 12.6
CENTRAL AUCKLAND 3.9 3.6 3.9 .2 b L7 4.9 Dl
OTORCHANGA AND WAITOMO £.0 6.3 6.3 6.2 6ol 6.1 5.9 5%
ROTORUA 2.4 2.6 2.6 2.7 2.8 247 2.5 2.8 :f
SOUTH AUCKLAND - BAY OF PLENTY 26.8 28,7 29.0 28.9 2e7 28.9 29.1 28.5
EAST COAST 13.2 12.4 120 11.5 11.1 =2 Tl 11.0
HAWKES BAY AND WAIPAWA 7.9 7.8 T2 i 8.0 7.8 8.0 7.9
HAWKES BAY 18.6 17.8 174 1245 17.7 17.2 1714 [
TARANAK! 3.0 L3 4.3 L2 4.0 bt L.3 I A
ORDUA, MANAWATU AND KAIRANGA 149 2:1 18 1.9 1.9 1.2 1.9 2t
MASTERTON AND WAIRARAPA SOUTH o - 3.2 3.5 3.5 < 3.8 3.6 38
WELLINGTON 255 23.9 23.2 2247 2249 22.4 21.5 20.9
NORTH ISLAND (TOTAL) 2,553,412 2,956,440 3.153,239 3,477,929 3,727,009 3,897,106 4,034,897 b, 167,894
NEW ZEALAND (ToTAL) 3,019,162 3,627,576 3,856,099 fy2h1,152 Iy 549,143 4,811,791 5,048,018 54279,5
NORTH ISLAND/TUTAL NEW ZEALAND 8.5 815 81.8 82,0 81.9 81.0 79.9 78.9
SOURCE ¢ DEPARTMENT OF STATISTICS,  AGRICULTURAL  STATISTICS
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Firstly the rate of growlh in total cattle numbers has been

greater in the South Island than in the North Island. In
1960, 84.6% of total beef cattle were in the North Island but
in 1971 there were only 78.9%. This increasing jmportance

of beef cattle in the South Island was also outlined in Table
1.5 which showed a marked increase in the gross income in the
South Island hill country areas from cettle between 1961 and
1972.

Within the North Island over half the total beef cattle in 1960
were in the South Auckland - Bay of Pienty and Wellington areas,
26.8% and 25.5% respectively. Although, in 1971 nearly half
were still in these two areas, 28.5% were now in the South
Auckland - Bay of Plenty area compared with only 20.9% in
Wellington. Relative numbers also grew steadily in Northland
over this period, while more moderate increases occurred in
Central Auckland and Taranaki. The rate of expansion in total
beef cattle numbers appears to have been greater in these areas
than in Hawke's Bay, the East Coast, and Wellington whose
relative share of total beef cattle declined over this period.

Table 2.2.3 shows the distribution of beef cows used_fqr
breeding as a percentage of total beef cattle for each region
from 1960 to 1971.

For all areas except Wellington there has been a decline in the
proportion of beef breeding cows in the beef herd between 1960

and 1971. In Wellington there was an increase in the

proportion of breeding cows to 30.6% in 19268 but then the
proportion declined to 29.6% by 1971. Similarly in the Masterton
and Wairarapa South counties the proportion of breeding cows was
38.3% in 1960, 39.4% in 1966, and 38.4% in 1971. The proportion
of breeding cows in the Hawke's Bay and East Coast areas remained
fairly constant with only a slight decline occurring over the
period.

Surplus store producing regions are defined as those areas
having a higher ratio of breeding cows to total beef cattle than
regions which are predominantly growing and finishing.

The proportion of breeding cows to total cattle has shown a sharp



TABLE 2,2,3
DISTRIBUTION OF BEEF COWS USED FOR BREEDING/TOTAL BEEF CATTLE

( & FOR EACH REGION )

STATISTICAL AREA OR COUNTY 1960 ' 1965 1966 1967 1268 1269
WHANGARE 9240 31.2 31.0 30.9 305 30.0
NORTHLAND 34.3 . 33.2 32.8 319 31.8 31.0
CENTRAL AUCKLAND 29,4 L 2742 27.1 257 1 26.3 24,0
OTOROHANGA AND WAITOMO 36.0 1 33.6 ‘ 34,7 35.0 3h.4 33.1
ROTORUA 3541 290 30.6 30,7 32.9 31.0
SOUTH AUCKLAND - BAY OF PLENTY 3242 294 30.1 30.0 30,9 291
EAST COAST 37.8 v 35.6 36.8 372 36.9 36.8
HAWKES BAY AND WAIPAWA 31.4 L 30.6 30.9 31.0 3 30.5
HAWKES BAY 32.6 31.8 32.8 93.2 F%sil 3252
TARANAKI 3.7 26.9 27.7 27.8 27.6 25.4
OROUA, MANAWATU AND KAIRANGA 19.6 18.0 ; 19.0 : 9.7 19:5 18,6
MASTERTON AND WAIRARAPA SOUTH ~ 38,3 " BLS " 39.4 38, 37.8 375
WELLINGTON 28.7 28,4 29.4 299 30.6 29.6
NORTH I SLAND 32.2 30,5 ¢ 31,3 31.3 31.7 30.5
NEW ZEALAND o 7% 30.9 3.5 3.5 v 4.8 30.9

f 2

SOURCE 2  DEPARTMENT OF STATISTICS, AGRICULTURAL  STATISTICS



decline between 1960 and 1971 in Northiand, Central Auckland,
South Auckland - Bay of Plenty, and Taranaki; predominantly
growing and Tinishing areas. This trend would be expected
with the advent of more intensive growing and finishing of
younger stock for slaughter. This has resulted in the build
up of younger cattle and altered the composition of the beef
herd. Table 2.2.5 shows that there has been a build up in the
proportion of steers and bulis one and under two years over this
period. This build up has been at the expense of the
proportion of beef breeding cows in the beef herd (as well as
steers two years old and over).

The predominantly store producing area of the East Coast has the
highest proportion of beef cows for a statistical area, however
the Wairarapa region (Masterton and Wairarapa South counties)

has an even higher proportion of breeding cows which implies that
this region may also be a surplus store cattle producing region.
Similarly the Te Kuiti sale centre and region (Otorchanga and
Waitomo counties) also has a high proportion of breeding cows.
Table 2.2.3 shows that the proportion of beef cows in this region
has declined more than would be expected for a surplus store
producing region.

Store cattle in the aone context refers h;inly to weaner steers
(castrated males) which are sold in weaner fairs in April, May
and June. Tables 2.3.2.1. and 2.3.2.2 indicate that weaner
steers were the major class of store cattle traded in Hawke's Bay
in the years 1968 and 1969, and April, May, and June were the
months in which these sales occurred.

Although the Hawke's Bay statistical area has a fairly high
proportion of breeding cows to total cattle, the Hawke's Bay and
Waipawa counties (sale centre Hastings) purchase store cattle
from other regions. In fact the area is predominantly store
growing and finishing with a large number of store cattle being
purchased from other counties within Hawke's Bay such as the
neighbouring county of Waipukurau. A large number of weaner
steers are also purchased from the East Coast by this region.

The Rotorua region, although it appears to have a relatively
high proportion of beef cows compared with Northland and Taranaki
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statistical areas and the Manawatu region (Oroua, Manawatu and
Kairanga counties) purchases a large number of store cattle from
other areas such as the East Coast. The explanation for this
is that a large proportion of the beef cattle in the Rotoruz
county and surrounding counties are cnh Department of Lands and
Survey farm blocks, and although these cattle contribute to the
county cattle numbers they do not enter the store cattle market.
Movement of store cattle cccurs between Lands and Survey farms
en masse and not via the store cattle market. Thus, Rotorua,

a région that appears to be relatively self sufficient in store
cattle actually purchases a large number of store cattie from
surrounding areas because a large number of the cattle bred in
the region do not enter the market in the normal way, but are
simply transferred between Lands and Survey farm blocks.

Table 2.2.4, distribution of steers two years and over as a
proportion of total beef cattle, shows that over the period

1965 to 1971 there has been a decline in the proporticn of steers
in this class for all areas in the North island. The increases
in the prime beef schedule price over the last few years (see
Table 1.7.3) has resulted in a more intensive form of beef
production,with animals being finished at a much younger age at
around 18-20 months before their second winter.

Lowe [35] notes that there is a trend to replace 2 year old
cattle with one year old cattle and a trend toward the sale of
animals at a younger age as the beef pfice increases.  Lowe
concludes from his case farm results that the most profitable
beef policy in general was the purchase of weaners to be grown
as fast as possible and sold before their second winter. Only
at slow growth-rates and low beef prices should animals be kept
for a second winter. Similarly, the purchase of store 18 month
cattle to be sold the following spring and summer does not
compete with fast-growing young cattle at reasonable beef prices.

Yver [53] and Jarvis [28] reached similar conclusions about the
cattle portfolic held by Argentinian farmers as the beef price
increases.

The trend to farming beef cattle intensively and finishing them
at a younger age is indicated in Table 2.2.5. The major build



TABLE 2.2.K

DISTRIBUTION OF STEERS, TWO YEARS AND OVER/TOTAL BEEF CATTLE

( % FOR CACH REGION )

STATISTICAL AREA OR COUNTY 1965 1966 1967 1968 1969 1970 1971
WHANGAREI 11.6 10.9 8.1 10.3 Ak Gl 8.9
NORTHLAND 11.3 10.7 9.0 Tl Rall 8.7 8.1
CENTRAL AUCKLAND 14,9 12.9 17 1Tag 122 11.0 10,9
OTOROHANGA AND WAI TOMO 8.3 8.h Tl 8.0 8.2 B2 2.3
ROTORUA 172 17.% 13.6 1521 .7 12.2 S
SOUTH AUCKLAND - BAY OF PLENTY 13.9 14.2 12.2 1.7 115 y P 11.0
EAST COAST 7.6 el 8.5 vl Se¥ 5.9 5.7
HAWKES BAY AND WAIPAWA 1h 1.6 4.1 191 124 12,7 12.2
HAWKES BAY 12.6 12:3 g B IS 10.8 10,7 104 10,1
TARANAKI 13.6 1354 13.1 14,2 14,1 12.3 12,0
OROUA, MANAWATU AND KAIRANGA 28.8 30,8 25.8 23,9 23,2 214 19,8
MASTERTON AND WAIRARAPA SOUTH ' &:3 e 53 L6 4,5 L6 4.0
WELLINGTON 20.0 20,4 18.9 16,8 16.6 16.2 154
NORTH ISLAND 141 1%.0 12,6 1.2 11.8 110 10.9
NEW ZEALAND % . 13,2 13:1 11.8 1.1 10.8 10.4 Y9
SOURCE ¢ DEPARTMENT OF STAT!STICS,  AGRICULTURAL STATISTICS



TABLE 2,2.5

DISTRIBUTION OF STEERS AND BEEF BULLS, ONE AND UNDER THWO YEﬂRS/TDTAL BEEF CATTLE

( % FOR _EACH REGION )

STATISTICAL AREA OR COUNTY 1965 1966 1967 1968 1969 1970 1971
HHANGAREI 1341 11.0 12.3 13.0 13.8 15 15.6
NORTHLAND 11.3 10.0 11.3 12,0 12.3 13.0 13.7
CENTRAL AUCKLAND 145 k3 16.1 18.5 18.6 18.6 20.1
OTOROHANGA AND WA1TOMO 11:5 O 6% 10.3 1.4 11.6 12.0 12.0
ROTORUA 11.0 fi 10.7 11.2 14,2 12.2 12.6 11.1
SOUTH AUCKLAND - BAY OF PLENTY 12.5 11.6 11.8 13.7 13.0 13.6 13.8
EAST CDAST 9.6 9.7 10.0 9.8 9.8 10.1 0.0
HAWKES BAY AND WA!PAWA 10.4 " 10.8 11.8 12.9 12.7 12.9 14,3
HAHKES BAY 949 10,2 13.4 1.5 1.5 12.1 12.9
TARANAKI 11.8 12.2 12,2 13.2 13.3 14.8 15.8
OROUA, MANAWATU AND KAIRANGA (LR 14.2 15.0 18.8 18.8 19. 19.5
MASTERTON AND WA!RARAPA SOUTH 8.7 8.3 7.6 9.6 8.9 2.2 2.9
WELLINGTON 12.0 11.3 11.1 12.2 12.4 12. 12.8
NORTH ISLAND 1.5 o 11.0 11.4 12.5 12.5 12,9 13.4
NEW ZEALAND 12.0 11.5 11.7 12.8 12.7 13.1 13.6
SOURCE DEPARTMENT OF STATISTICS,  AGRICULTURAL STATISTICS

LY
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up of young cattle is in those areas that are predominantly
growing and finishing. For instance in South Auckland - Bay
of Plenty, Hawke's Bay (Hawkes Bay and Waipewa counties) and
the Manewatu (Oroua, Manawatu and Kairanga counties) there has
been an increase in the proportion of steers and beef bulls
one and under two years to total beef cattle over this period
(Table 2.2.5) and a decline in steers two years old and over
(Table 2.2.4).

The increase in steers and beef bulls in areas that contain a
large number of dairy cattle may be due, in part, to an increase
in the number of dairy bred steers and bulls in this age group
retained for beef purposes. In the Occupiers Schedule
(questionnaire) for Agricultural Statistics Part 12 relating to
dairy cattle, there is a note indicating that, "dairy-type
heifers and bulls intended for beef to be entered in Part 13"
which is the beef cattle section of the questionnaire. This
means that dairy bred calves suitable for beef purposes that are
retained, are classified in the beef cattle statistics even though
they may still be on dairy farms.

Many of the areas that are suitable for growing and finishing
beef animals also contain a large proportion of the dairy cattle.
For instance, at January 1970 Northland contained 13.3% of the
total dairy cattle, South Auckland - Bay of Plenty, 47.9%;
Taranaki 17.2%; whereas, for example, the predominantly store
producing areas of the East Coast and Hawke's Bay contained less
than 1% and 2.1% respectively. (i.e. Hawke's Bay statistical area).

Therefore, in statistical areas that contain a large number of
dairy cattle the structural changes that have occurred in the

beef herd such as a reduction in the proportion of beef breeding
cows and steers two years and older, and an increase in steers

and beef bulls 1-2 years in the total beef herd, may in a large
part be due to the build up of dairy beef on dairy farms (and
sheep farms) in these areas and their inclusion in the beef cattle
statistics. Thus the structural changes in the beef herd may not
be as pronounced in these areas as the national beef cattle
statistics indicate.

On the other hand, in those areas that are predominantly store
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producing and net suppliers of store cattle, the proportion of
1-2 year steers and bulls over the period is relatively constant,
i.e. for Otorohanga and Waitomo, the East Coast, and Masterton
and Wairarapa South. We would expect these predominantly store
producing areas to grow and finich only a limited number of beef
cattle compared with the other regions. But these areas also
have Qery few dairy cattle [2] so that the opportunity for
increases in this statistical category compared with areas such
as South Auckland - Bay of Plenty, Taranaki, Northland or the
Oroua, Manawatu and Kairanga counties by this means is limited.
The importance and role of dairy beef is discussed later in this
Chapter in Section 2.4.

Therefore, when interpreting the changes that have occurred -in
the composition of the beef herd, it is important to note that
the inclusion of dairy beef animals in the Northland, (Central
Auckland), South Auckland - Bay of Plenty and Taranaki areas
has exaggerated the structural changes.

However, even in those areas where there are very few dairy cattle,
a structural change in the beef herd has occurred. Nameiy, there
has been a decline in the proportion of beef cows used for breeding
and steers two years old and over, and an increase in the
proportion of steers 1-2 years in the beef herd.

For the analysis in the following Chapters it is necessary to
identify the regions in Table 2.2.1 (represented by statistical
areas/counties) as either predominantly store producing and
therefore surplus in their requirements of weaner steers for
growing and #inishing, or as deficit, in which case they purchase
weaner steers from surrounding regions to satisfy the demand for
growing and finishing of store cattle that exists above their own
productive capacity.

The surplus or deficit status of a region refers to the net
situation after all transfers of store cattle have occurred.
Because of the heterogeneity of the farm types in each region there
is likely to be flows of store cattle into and out of each region.
Surplus and deficit imply the net result after all store stock
transfers have taken place.

With reference to the Agricultural Statistics the following flow



30.

diagram, Figure 2.2.2, outlinec the classification of steers (and
bulls) from birth to slaughter at January 31 each year.

FIGURE 2.2.2  FLOW OF BEEF CATTLE (STEFRS) FROM BIRTH TO

SLAUGHTER FOR AN OPTINMUM GROWING AND FINISHING

POLICY
Activities in Beef Classification Year
in the Beef (31 January)

Cattle Life Cycle

Cattle Statistics
at 31 January

Bulls put out with
cows in the Autumn
for Spring Calving

Cows In-Calf

Calves born in
September-October
(50/50 Male/Female
calves)

Male Calves -
Steers and Bulls
(4-5 months o1d)

Weaner Fairs April
May and June.
Transfer of weaners
to growing and
finishing farms (in
other regions) (7-10
months old)

ft

-

Steers on growing and
finishing farms (16-17
months old)

Steers finished for
slaughter as prime
beef before Winter
(18-24 months old)

Older Steers being
finished or retained
for purposes other
than prime beef
production (2 years
old and over)

"Beef Cows Used

for Breeding" t
"Beef Bull and Steer t+1
Calves under One

Year"

"Steers and Beef Bulls t+2
One and under Two
Years"

"Steers Two Years t+3
old and over"

If the major flows of store cattle from store producing to growing
and finishing farms occurs when store cattle are 7-10 months old
weaner steers (see Tables 2.3.2.1 and 2.3.2.2) then by January t+2



31.

as outlined in Figure 2.2.2, the major transfer of store cattle
will have occurred. In aggregate, for the North Island, the
breeding cows in year t, "Beef Cows Used for Breeding" are the
main biological constraint on the number of "Steers and Beef
Bulls one and under two years" in the North Island in the beef
cattle statistics in year t+2.

Assuming a calving percentage of approximately 84%, a mortality
rate to year t+2 of 5% [39], and a ratio of male to female

calves of 50%, then at January year t+2 there is a survival rate
of approximately 40% for Steers and Beef Bulls one and under two
years in the North Island (and New Zealand).  (Autumn calving
will not affect these assumptions because the Autumn calves will
still fall into the same statistical categories as Spring calves.)
Also it is assumed that steers (and bulls) will not be finished
for slaughter before 16-17 months of age at January year t+2.

If the inter-regional movement of store cattle occurs, then those
regions that produce a surplus of weaner steers above their own
requirements should have a ratio of less than 40% when steers and
bulls 1 - 2 years (at year t+2) are expressed as a proportion of
the beef cows used for breeding two years before (at year t).
Similarly those regions that have purchased weaner steers should
have a ratio greater than 40%. .

The distribution of "Steers and Beef Bulls, one and under two
years" at year t+2 as a proportion of the "Beef Cows Used for
Breeding" in year t are set out in Table 2.2.6, where t = 1963
to 1969.

In Table 2.2.6 the hypothesised survival rate of 40% is realistic
for New Zealand and the North Island for Jahuary 1965, 1966 and
1967, (i.e. year t+2) but in later years the survival rate
implies an unrealistically high calving percentage in year t.

The main reason for the distortion of the survival rates for the
North Island and New Zealand in the later years is the appearance
of an increasing number of dairy beef retained which are classified
as beef cattle.

Table 2.4.1 sets out a reconciliation of the number of calves
available for dairy beef in New Zealand. If we adjust the total
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DISTRIBUTION OF STEERS AND BEEF BULLS, 1-2 YEARS IN YEAR 1?2/BEEF COWS USED FOR BREEDING IN YEAR T

( % FOR EACH REGION )

YEAR T
STATISTICAL AREA OR COUNTRY 1963 1964 1965 1966 1967 1968 1969
WHANGAREI 40,7 ¥ h2 4 55.8 54.3 51,0 54,0 61.7
NORTHLAND 33.2 339 48.0 49 4 4,9 Wk 51.8
CENTRAL AUCKLAND 51.3 60.9 82.1 911 90.6 85.4 28.8
OTOROHANGA AND WAITOMO 3%.9 35.5 35.4 37.1 36.5 36.9 364
ROTORUA 36.2 . 39.0 46.8 58.1 4.5 36.8 32.6
*SOUTH AUCKLAND - BAY OF PLENTY k2.1 : L2,7 L7.4 53.4 48,7 LB 4 49,8
EAST COAST 25.6 5 26,7 30.3 29.2 28.9 29.8 27
HAWKES BAY AND WAIPAWA 31.5 34.6 k5.8 50.4 k5.5 b4 4 50,7
HAWKES BAY 29.8 31.1 L8.7 1.8 38.2 391 43,0
TARANAKI L3,2 48,1 51.8 52.6 52.6 62,6 72.3
OROUA, MANAWATU AND KAIRANGA 81.1 1 791 92.2 120.1 108.9 106.8 112.9
MASTERTON AND WAIRARAPA SQUTH 21.8 24,0 26.0 28.4 27.9 2545 22.3
WELLINGTON k3.5 Lo,.6 43,7 k7.5 k5,9 k1,1 k3.0
NORTH ISLAND L 37.0 375 43,8 b7 b Lk 6 b 1 7.2
NEW ZEALAND 38.9 k0,0 .3 L8.1 45,8 hs,7 L84
SOURCE @ DEPARTMENT OF STATISTICS, AGRICULTURAL  STATISTICS

LE
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"Beef heifer, steer and bull calves under one year" in the
national becf cattle statistics for the estimated number of
dairy beef retained as outlined in Table 2.4.1, then the ratio
(survival rate) for the adjusted beef calf population (for
January year t+l) and "Beef Cows used for breeding" (at January
year t) in Table 2.2.7 is far more realistic, especially if it
is compared with the Meat and Wool Boards' Economic Service
Estimate for calving percentage in year t.

TABLE 2.2.7 SURVIVAL RATE FOR BEEF CALVES (ADJUSTED FCR
DAIRY CALVES RETAIKED FOR BEEF PRODUCTION)

Survival rate Survival rate Meat and Noo]l
'Beef’Calves Male Calves Board Economic
year -t+1- (if 50/50 Service Estimate
January 31  Breeding Cows male/female) Calving % year t
Year t year t
1964 72.3 36.2 78.3
1965 72.2 36.1 83.6
1966 73.4 36.7 84.9
1967 76.6 38.3 83.9
1968 74.3 372 78.4
1969 . 80.8 40.4 82.4
1970 78.3 39.2 82.1

Source:1 1970 - 1970/71 Sheep Farm Survey
Prior to 1970 unpublished data from New Zealand
Meat and Wool Boards' Economic Service Farm
Survey Stock Reconciliations.

The reason for the Tow survival rate of beef calves (compared

with the calving percentage)may be due to the fact that the
estimated number of caives available for dairy beef in Table

2.4.1 is too high. However,this figure is qualified in Table
2.4.1. It only indicates the order of magnitude of calves sold

or retained for beef purposes and not the actual numbers. Table
2.2.7 indicates that it is mainly the presence of dairy beef animals
in the national beef statistics that distorts the expected
biological ratios for the beef cattle herd and leads to the high
survival rates for steers and bulls 1-2 years shown in Table 2.2.6.

However, because there are very few dairy cows in the predominantly



store producing areas, it is possible to identify from Table
2.2.6 those regions from which a net outflow of weaner steers
may have occurred over the period 1965-1971.

For the East Coast area and the Masterton and Wairarapa South
counties the ratios suggest a net outflow of weaner steers for
the period. Similarly, compared with the other regions,
Otorohanga and Waitomo counties are also ranked as a net surplus
store producing region.

For Rotorua county the ratios in many years would suggest the
county was a net surplus store producing region but we know that
a large proportion of the weaner steers in the region do not

enter the store cattle market and are simply transferred to

other Lands and Survey farm blocks in the region or in other
regions. Rotorua, to satisfy growing and finishing requirements,
purchases store cattle from surrounding regions and is therefore

a deficit region.

Northland is also defined as an area deficit in weaner steers,

but the area is likely to be seif-sufficient and the high

survival ratios in Table 2.2.6 which imply a net inflow of store
cattle may be due to the presence of dairy beef cattle rather than
an inflow of weaner steers.

The ratios for Hawke's Bay statistical area suggests that the area
is predominantly store producing. However the ratios for the
counties of Hawke's Bay and Waipawa have, over the period,
increased so that these counties are defined as being a deficit
store producing region requiring an inflow of calves. (Only
0.5% of the dairy cattle in the North Island are in these two
counties. Thus dairy calves retained for beef purposes will not
affect the ratios to any significant extent). These two counties,
apart from purchasing store cattle from the East Coast, have
adequate supplies of store cattle in the surrounding counties of
Wairoa and Waipukurau, and the Central Hawke's Bay.

Taranaki is a predominantly dairy farming area with steep hill
country farms. A supply of good weaner steers is unlikely from
these hill country farms,so that the area would most 1ikely be
deficit in its store cattle requirements.



The Oroua, Manawatu and Kairanga counties are very dependent on
store cattie from surrounding regions for growing and finishing
purposes.  Farmers within this region have the option of
purchasing weaner steers from surrounding counties, the Wairarapa,
Southern Hawke's Bay and the East Coast. The very high ratios

from 1965-1971 in Table 2.2.6 indicate that this is a deficit

area, however, dairy beef would almost certainly be present as well.

Table 2.2.8 summarises the resulis outlined above, and for the
1ntér—regiona1 model formulated in Chapter 3 and the interpretation
of the regional coefficients in Chapters 4 and 5 regions are
defined as being either "surplus" (i.e. predominantly store
producing with a net outflow of store cattle) or“deficit”(which
implies that the region is a net purchaser of store cattle from
surrounding regions in order to satisfy their own growing and
finishing requirements).

The demand for store cattle in any one year in the growing and
finishing regions, in particular, will be influenced by the
seasonal conditions. Good seasonal conditions will shift the
aggregate demand curve in the surrounding store producing region(s)
to the right.

TABLE 2.2.8 STATUS OF REGIONS WITH RESPECT TO THEIR NET
REQUIREMENTS FOR STORE CATTLE (WEANER STEERS)

Statistical Area Name of Status Surplus/
or County Region Deficit
Northland North Auckland Deficit
Otorohanga and Waitomo Te Kuiti - Surplus
Rotorua Rotorua Deficit
East Coast East Coast Surplus
Hawke's Bay and Waipawa Hawke's Bay Deficit
Taranaki Taranaki Deficit
Oroua, Manawatu and Manawatu Deficit
Kairanga
Masterton and Wairarapa Surplus
Wairarapa South

In summary this Section outlines the structural changes that have
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occurred in the North Island beef industry between 1965 and 1971.
In particular, there has been a build up in the proportion of
younger steers in the beef herd at the expense of breeding cows
and older steers. However it is important to note that these
structural changes may be distorted by the presence of dairy
beef animals suitable for beef purpcses in areas with a large
number of dairy cattle.

INSTITUTIONS AND CHANNELS INVOLVED IN THE MARKETING CF CATTLE

2.3.1 Store Producing Hill Country Farms

The hill country and hard hill country farms typically under-
take the breeding or store producing function in response to
a derived demand for 5tore_an1ma1s from the finishing farms.
Table 2.1.2 indicates that these two farm classes (hf]] and
hard hill country) account for 73% of the beef/sheep farus

in the North Island by area, 66% of the total beef cattle

and 90% of the beef breeding cows.

Store country, by definition, dictates a breeding pclicy;
the scope for growing and finishing young beef in the hill
country is limited. Poorer country cannot compete
strongly with the better class land in this respect. Stock
performance will be lower and costs higher.

As a check to the Meat and Wool Boards' Economic Service
breakdown and classification of farm types and cattle
distribution in the North Island reference to the national
beef cattle distribution statistics (by counties) in Section
2.2 bpar out the above conclusion.

_;’

The almost completely hill country areas of the North Island,
the Western Uplands and the East Cape comprised 22% of the
total cattle in the North Island. A further 52% were in the
largely hill country areas of the Rangitikei, Wairarapa,

Hawke's Bay and Northland. Bearing in mind that many other
statistical areas contain considerable areas of hill country,
e.g. the Waikato, the Central Plateau and the Manawatu, it

is apparent that North Island hill country carries the bulk

of the North Island's (and New Zealand's) total beef cattle,
and certainly most of her store producing beef breeding cattle.
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However, the store producing and finishing role can now
no longer be easily segregated. The past few years have
seen the continuing improvement of hill country pasture.
This has been because of improving management, and
programmes of tep dressing, oversowing, subdivision and
increased stocking rates, leading not only to better
quality of pasture but also to a greater quantity of feed
particularly in the winter.

These factors, taken together, have meant that overall
there has been less need for cattle in their traditional
role of pasture conditioners and controllers on hill
country.

While this imprevement in hill country has reduced the need
for mature beef cattle, it has in many instances, made it
more feasible to consider the farming (finishing for
slaughter) of young beef cattle. Better quality pasture,
coupled with improved subdivision and stock management
(particularly in the field of parasite control) has meant
that on many hill country properties growth rates of young
cattle can now be sustained at a level that a few years ago
would . have been impossible. In particular, young stock
can be wintered more easily in better conditions and
frequently at less cost.

On most fully developed hill country farms the potential
for improvement of sheep performance is small and is likely
to be confined mainly to genetic improvement through
selection and culling. This is because generally sheep,
in the past have had preferential treatment as far as
management and husbandry practices are concerned. ~ Their
performance, therefore, would be expected to be approaching
full potential.

On the other hand, there has been considerable scope for
increasing beef cattle performance by allowing them more

farm resources - particularly feed and management. Beef
cattle profits can be improved markedly when

cattle are farmed as an enterprise in their own right,

rather than running them for the benefit of sheep. Lowe [35]

Hocking [27]
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This shift on the hill country of the cattle enterprise

to a competitive one with sheep has led not only to the
build up in herds and a greater production of calves, but
also with the improved productivity of hill country, to the
finishing of calves for slaughter, previously the domain of
the fattening farms. Thus the supply of store cattle from
hill country can be considered, in many cases, as the supply
of store animals surplus to their own requirements.

The improvement of hill country farms and the gradual

disappearance of hard hill country, as envisaged in the past,

from the Meat and Wool Boards' Economic Service Sheep Farm
Survey could eventually lead to the introduction of a single
North Island hill country classification. For instance
in 1956/57 there was an estimated 2,226 hard hill country
farms in the North Island while Table 2.1.2 indicates that in
~ 1971/72 there was only an estimated 1,800. Taylor [46]
LBl

Sale of Store Cattle
The sale of store cattle takes place in practically every

month of the year, but there are well defined months when
the major movement or transfer of store cattle from the
store producing farms to finishing farms occurs. The
transfer is facilitated chiefly by the auction system, and
to a lesser extent by private treaty with or without the
assistance of a stock and station agent.

In fact marked seasonal patterns of production, stock
supplies and demand for store cattle exist, with
apparently unpredictable short term fluctuations due to
the seasonal feed conditions that exist on both the store
producing hill country farms and the growing and finishing
farms.

In March, April and May store cattle breeders on hill
country farms are weaning calves, sorting up cattle and
disposing of any surplus cattle not required to winter.
The weaned calves and other surplus cattle are purchased
by finishing farms to replace cattle finished and sold
during the late summer and autumn months, or (to a
diminishing degree) by other store cattle farmers who are



replacing older cattle with younger ones. All classes of
cattle pass through the market at this time of the year but
weaners (more particularly steers) make up the bulk of the
cattle sold.

In the spring, with the problems of the winter behind and

the onset of the flush of pasture growth, a strong demand

for store cattle may develop and the number of transactions
reach another peak which in effect constitutes the second

main selling season of the year. The strong demand for store
cattle in the spring can be capitalised on by the hill

country farmer, especially by the rougher hill country

farmer where a number of cattle are used during the winter
period to clean up pastures and reversionary growth. Having
done this by August or September, surplus cattle can be
disposed of making room for the spring drop of calves and
lambs. Thus there are substantial numbers of store steers
and heifers together with bullocks offered for sale during

the September and October period. Later in October and
November considerable numbers of female cattle (mainly cull
two year heifers and dry cows) come on the market since this
is the time when farmers are culling heifers,'mérking calves,
and generally adjusting their herds prior to putting bulls out.

Watson [52] documents the sale of cattle at Feilding sale
yards for 1961/62 and 1962/63 (June years). Figure 2.3.2.1
illustrates the fact that two pronounced selling pericds are
apparent. In the spring market of September and October
sales of store and finished cattle totalled 9,100 as against
7,200 in the Autumn market with May and June as the peak.
Sales of cattle reach their low point in December and
January when less than 1,000 changed hands each month.

Also data collected from Stortford Lodge Saleyards'
Association, Hastings for the years 1955 to 1971 for sales

of store and finished cattle (separately in Figure 2.3.2.2)
indicates again two pronounced peaks with the largest being
in May when 6,500 store cattle and 1,000 finished cattle were
sold at auction, while in October 4,800 store cattle and
1,300 finished cattle were sold.
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Figure 2.3.2.1. Average Monthly Sales of Ail Cattle at

Feilding Saleyards, 1961/62 and 1962/63.
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Sounce: Watson

Figure 2.3.2.2. Average Monthly Sales of Cattle at Stortford
Lodge Saleyards, Hastings, 1955/56 to 1970/71
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Sounce: Storntford Lodge Saleyands Association, Hastings



For either sale, Feilding or Stortford Lodge, it has not
been possible to ascertain a breakdown intc classes the
store cattle sold in any month.

However, by aggregating sales data obtained from the Meat
and Wool Boards' Economic Service Farm Survey returns for
the years ended June 30 1968 and 1269 it is possible to

get an indication of the classes of store cattle sold by
Hawke's Bay farmers in the Meat and Wool Boards' Farm Survey
over this period.

The average farm sales of store stock for Hawke's Bay farmers
in the Survey for the two years ended June 30 1968 and 1969
indicate that the two seasonal peaks referred to at

Stortford Lodge and Feilding exist for sales from these farms.

Table 2.3.2.1 shows that the majority of weaner steers and
heifers,as well as 88% of the breeding cows, are sold in April,
May and June. However, the sale of older steers is more
evenly distributed throughout the year, but 42% of the 1%

year steers and 28% of the 2% year steers are still sold in

the April-May-June period.

The other pronounced seasonal peak of September - October
accounted for 11% of the sale of yearling steers, 34% of

the 2 year steers and 51% of the sales of steers 3 years

old and over. Consistent with Watson's observations at
Feilding, 29% of the yearling heifers were sold in September-
October and 49% of the 2 year heifers. Over the 4 months
September-December 59% and 78% respectively of these

classes of cattle were sold. At this time farmers are
culling heifers and adjusting their herds before putting out
the bulls.

Table 2.3.2.2 indicates the proportion of each class sold as
a percentage of the total monthly sales. Weaner steers
make up the majority of the sales over April, May and June,
while in September and October the proportion of yearling
and two year steers sold is fairly even.

It was not possible to estimate the numbers of store cattle
transferred from one region to another. The heterogeneity
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JABLE 2x3:2e1

PERCENTAGE OF EACH CLASS OF STOCK SOLD EACH MONTH FOR MEAT AND WOOL BOARD
SURVEY FARES IN HAWKES BAY
(AVCRAGE OF SALES FOR THE YEARS EHMOUED JUME 30 1968 MD 1569)

SALES JULY AUGUST SEPT OCT HNOV DEC JAN FEB MARCH APRIL MAY JUNE TOTAL
SALES V3 158 272 280 139 285 237 T 125 722 1 Bk 587 L 384
HONTHLY SALES % TOTAL SALES 1,7 3.6 6.3 6.t 3.2 645 5S4 1.6 2.9 16,5 32.5 13.4 100

% SALES OF EACH CLASS BY MONTH

CALVES (MALE AND FEMALE) 78 22 100
WEANER STEERS 3 28 55 14 100
STEERS 1=14 YEARS i b 10 1 k15 18 16 19 7 100
STEERS 2-2% YEARS 2 15 19 3 13 7 4 7 9 19 100
STEERS 3 YEARS AND OVER 5 L9 100
WEANER HEIFERS . 28 63 9 100
HEI FERS 1~1% YEARS 3 | ;10 19 3 27 8 .34 2 5 [ 13 100
HEIFERS 2-2% YEARS 7 235 26 2 =2 6 b 5 100
BREEDING. cous 1 | I} o 2 . ; i h o Lo 48 100

SOURCE: MEAT AND WOOL BOARD ECONOMIC SERVICE UNPUBLISHED FARM SURVEY DATA
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MONTHLY SALES OF STORE STOCK BY CLASS FOR MEAT AND HOOL B
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SURVEY FARMS 11 HAWKES BAY

(AVERAGE OF SKLES FOR THE YEARS ENDED JUNE 30 1968 atp
SALES JULY AUGUST SEPT 0c1 HoYy DEC JA FEB Hh§CH APRIL FAY  JUNE TOTA
MONTHLY SALES T 158 272 280 139 285 23y 71 1 8h 587 4.3¢4
MONTHLY SALES % TOTAL 1.7 3.6 6.3 64 3.2 6.5 5.4 1.6 32.5 134 100
EACH CLA:
AS & oF
ZMONTHLY TOTAL Eg;agﬁgm
YEAR
CALVES (MALE AND FEMALE) 37 6 149
WEANER STEERS b 65 W3  39.9
STEERS 1-1% YEARS 95 32 Lo 17 30 56 80 7 15 5 a2k
STEERS 2-2% YEARS 6 19 23 B 15 10 29 2 11 9
STEERS OVER 3 YEARS 16 2.3
WEANER HEIFERS L 8 3 oL
HEIFERS 1-1% YEARS 6 11 20 g 27 10 1y 1 6 6.7
HEIFERS 2-2% YEARS (15 %z o "G 23 2 6.1
BREEDING COWS 5 8 2 2 20 10 30 8.4
100 100 100 100 100 100 100 ° 100 100 100 100

SOURCE:

MEAT AND KWOOL BOARD ECONOMIC SERVICE UNPUBLISHED FARM SURVEY DATA
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of land types in most regions means that a large proportion
of the movement of store cattle from surplus store producing
to growing and finishing farms takes place within statistical
areas and in many cases within counties.

In theory a comparison of 1-2 year old steers and beef bulls
with mature cows in each statistical region should indicate
whether that area is a breeding or finishing region.

The presence of dairy beef animals in the regional beef cattle
statistics means that a stock reconciliation model does not
give a reliable indication of the quantity of store cattle
transferred from store producing to store finishing areas.

At present the information on dairy bred animals retained

for beef purposes is not separately enumerated in the
Agricultural Production Statistics. Also the actual
statistics in each region do not give any indication of the
source or destination of the numbers of store cattle
transferred.

Information available from the New Zealand Stock and Station
Agents' Association [45] outlines the number of stock
handled on a commission basis at auction and privately, and
those handled on a "headage" basis (per head commission
charge) on a regional basis. However store and prime stock
are aggregated together. There is no information available
from this source on the numbers of store cattle transferred
from one region to another.

Method of Sale of Store Cattle i

i ————————— e TR

The auction system is the major institution facilitating
the transfer of traditional breeds of store cattle from the
store producing to the growing and finishing enterprise.

Since the mid-1960's about 90% of store cattle have been sold

through saleyards at auction, McCaw [38] Prior to that time
paddock sales were popular but rising market prices made sale

by auction far more popular.



Livestock auctions are market places of business where
livestock are assembled and sold by means of public bidding.
Animals are driven from holding pens into a sales ring where
they can be viewed simultaneocusly by all buyers. The sale
is conducted by the Auctioneer who is mainly responsible

for obtaining the highesi possible bid for the stock.

Livestock auction market facilities are owned by local sale-
yard companies in which stock and station firms generally
hold shares.

The movement of store cattle through an aucticn market
requires facilities for receiving, selling and loading out
animals. Buyers are able to observe the lots presented for
sale in the ‘pens prior to the auction and consider what they
will bid when the line is offered for auction. Competition
between an assembly of prospective buyers is a prime factor
in auctions.

A seller can attend the auction and ensure to some extent
that his cattle are sold to best advantage. Should the
offered price not reach what is, in the seller's view his
reserve, he has the option of taking them home, but this
involves further transport costs home, and then transport
to the next sale. Auctions present an opportunity to
study the preferences of buyers as indicated by the prices
offered for different lots.

On the other hand, the seller has to pay, in addition to
cartage charges, the stock agent's commission. This
amount varies, but an average charge is 5% of the sale
price. Auctions represent a high risk, high opportunity
method of selling. A poorly attended sale may mean low
prices. A frequently unappreciated cost of beef producers
selling, or buying, by auction is the cost involved in the
time spent in attending the sale.

A farmer with a close, convenient sale centre is more able
to buy in small lots and is more likely to get the right
beast at the right price than the farmer forced to travel
long distances.
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2.3.3.2 O0Other Methods of Sale of Store Stock

The other two methods of sale of store stock are sale on
farm and forward contract selling of store cattle. Both
methods, although of 1ittle importance now, may receive
increasing interest as farmers move into more intensive
feedlot finishing of cattle, in which case they will wish
to ensure a continuous supply at a price acceptable to
both buyer and seller. In fact cattle may be purchased
on a liveweight rather than on a per head basis.

The Growing and Finishing of Store Cattle

Just as no clear cut separation may now exist between the
breeding and finishing enterprises cn hill country farms,
there is also no distinct geographical separation of hill
country areas and finishing country in the North Island.
Both classes of country exist side by side in most
statistical areas and even in counties, e.g. Waipawa and
the Manawatu.

Intensive beef farming on finishing country is characterised
by the purchase of a 6 to 8 month old traditional beef
weaned calf, feeding well and slaughtering it at 16 to 20
months of age before the second winter. This is
technically the most efficient method of producing beef

as it utilisés the fastér growth rates and higher feed
conversion efficiency of the younger animal. Lowe [35]

The profitability of a store beast will depend on the price
paid per 1b live weight and its growth potential under the
farming conditions to which it will be subjected. It
follows then that these are the two factors which a farmer
must assess in purchasing cattle, and the accuracy of this
assessment and the application of it will determine the
profitability of the buying price.

The assessment of growth potential is one of the facets

of the stockman's art and the farmers innate ability to
"pick" stock is, and always will be, one of the major
factors determining the profits to be made from growing and
finishing cattle. However, even the most experienced



stockmen have difficulty in accurately assessitig an animal's
liveweight. 1In fact Everitt [22] has shown that a wide
disparity of estimates between judges of the carcase weight
of Tive animals of different breeds can occur. (See

Figure 2.3.4) A similar disparity could quite easily exist
when farmers try to estimate the live weight of a store
animal.  Therefore, Everitt [22] believes that the weighing
of store cattle for sale would be of invailuahle assistance
and should be actively encouraged.

The weighing of store cattle is a common occurrence in the
United States in terminal markets and smaller auction
markets [29]. In New Zealand interest in purchasing
traditional store cattle on a liveweight basis has only
occurred in the last couple of years. However, weight
recorded beef weaner sales in 1971 at Omarama, Otago [19]
indicated that farmers' assessment of the weight of weaners were
accurate and that the variation in price paid on a per pound
basis was the same for those lines for which the weight was
displayed as for those lines where the buyer was required to
make his own assessment.

It appears then that buyers at these sales have been able to
rank animals on a liveweight basis and pay a price
accordingly. Therefore the development of weight recorded
beef weaner sales may not be of the priority previously
thought to improve beef marketing and production. It is
far more important that beef finishers use scales and
liveweight information for decision making once they have
purchased store cattle for growing and finishing. These
farmers will eventually request liveweights when purchasing
as part of their planned production programme, rather than
as a buying guide which is thought to be the reason for
weight recorded sales at present. This is the direction
from where the pressure required to increase the number of
weight recorded beef weaner sales is likely to come from.

Work done by Baker [12] on liveweight sales of dairy
weaners indicated that liveweight assisted buyers in
assessing the value of animals and in turn gave a better
return to sellers. Also the South Auckland Beef
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FIGURE 2.3.4 ESTIMATES OF CARCASS WEIGHT

The relationship between estimates of carcass
weight of eight 1ive animals of different breeds
and the actual chilled carcass weights as

judged independently by 23 people experienced in
hand1ing livestock are set out below. Correct
estimates for each animal wouid fall on the
diagonal line. A marked tendency to under-
estimate carcass weight, especially of heavier
animals, together with a wide disparity of
estimates between judges, is clearly shown.
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Development Committee [44] have printed a ready reckoner
as a guide to farmers on the value to pay on a per 1b

liveweight basis for a particular 1live animal.

Sale of Finished Cattle

2.3.5.1 Seasonality of Finished Cattle Values and the

o T w0 EE W Sy WO At R A B T EW BN W e T T R M S e A e e A e e e

Often the sale of finished cattle coincides with the purchase
of store cattle. The majority of store cattle are purchased
by finishing farms in April, May and June and to a lesser
extent in September and October. The optimum finishing
policy, as outlined in Section 2.3.4, is to purchase good
weaner steer calves and finish them before the second winter
when younger cattle can again be purchased.

There is a well defined seasonal pattern of finished cattle
prices, but this may vary from year to year due te short run
changes in the many factors influencing supply and demand.
Figure 2.3.5.1 illustrates the movement of the average
Auckland wholesale price and the export beef schedule price
paid to producers for GAQ ox less than 680 1b over the
period 1967 to 1973. ey

Cattle are relatively easy to, finish over the late summer,
autumn and .early winter_and many farmers are forced to sell
before the winter due to the falling off in feed supplies
and the wet soil conditions on the heavier land. As a
consequence, finished cattle become more difficult and more
costly to produce. Thus, although the supply declines the
local market trade demand remains about the same, and values
rise ti11 they reach a peak which is usually in October.
From October there is a progressive but not severe drop in
values through to January. This is illustrated by the
seasonal movement of the Auckland wholesale price for GAQ
ox less than 680 1b.

Figure 1.7.2 indicated that New Zealand exports the bulk of
its beef production. Thus the influence of world demand
expressed through the meat-exporters' schedule has a direct
bearing on the level of domestic meat prices at the wholesale
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and retail stages. With the possible exception of the
winter eariy spring months, July to October, the schedule
acts as a floor price to producers and alsc sets the base
price for the domestic market.

However, buyers of local market meat in order to ensure
adequate and continuous supplies need to offer the same

or a higher price than the export schedule to producers.
Indeed some premium over export rates may be expected even
during times of adequate stock supplies to ensure supplies
at later stages in the season when stock is more scarce.
Also Tocal buyers, who wish to purchase a few cattle from

a given line of stock may have tc pay a premium, whereas
the‘exporter‘s agent is usually prepared to purchase a
larger proportion of the total number of stock offered.
This premium is accentuated during the off season when
farmers have to be recompensed for the extra cost of winter
feeding and need some incentive to carry stock during the
period of restricted grazing and adverse climatic
conditions. Figure 2.3.5.1 illustrates this point clearly.
Around June the local wholesale price tends to climb above
export schedule prices and reaches a peak around October-
November.  The wholesale prices may lag behind the
exporter's schedule while wholesale stocks purchased at

the old price are used up.

Table 2.3.5.1 shows the average number of finished cattle
sales for farms in the Meat and Wool Boards' Economic
Service Farm Survey in the Hawke's Bay area for the tvio years
ended- June 30 1968 and 1969.

Sales of finished cattle are at a peak around May and June
as cattle are sold off before the winter, otherwise sales
of finished cattle occur each month with a decline in
numbers sold in August, September and October, when most
finished cattle sold will be for the local market, Export
killing is very low over this period.

2.3.5.2 Method of Sale of Finished Cattle

- —

The producer has several alternative methods of selling
finished cattle, he may :-



JABLE 243451

MONTHLY FAT STOCK SALES FOR MEAT AND WOOL BOARD SURVEY FARMS [N H!«L-,’KE’S BAY
(AVERAGE OF SALES FOR THE YEARS ENDED JUNE 30 1968 AND 1969)

SALES JULY AUGUST SEPT OCT MOV DEC JAN FEB HMARCH APRIL HAY JUKE  TOTAL

cous 110 10 22 15 75 151 2% 22 35 39 248 379 1130
% 10 1 B £ § 98 &8 2 3 3 22 34

HEIFERS 2-2% YEARS e . 22 60 20 73 22 11 22 29 20 52 6% Ltk
% B 3 % 5 8 € § 5 7 5 15 13

HEIFERS 1-1% YEARS 25 (4 3 0 i 6 11 25 0 3 20 56 £14
4 12 30 1 0 0 3 5 12 0 1 9 26

STEERS 1=1% YEARS 5 11 1 3 L1311 5 22 73 66 150 364
% 1 3 0 1 1 & 3 1 4 20 18 41

STEERS 2-2% YEARS 20 11 14 8 L 25 Ly 154 158 59 199 168 865
% 2 1 2 t o 3 5 18 18 ¥ B3 W

STEERS 3 YEARS AND OVER 118 33 55 20 8 15 29 .7 55_ 2 Lg 38 h23
% 28 8 3 5 11 3 e 2 % 0 119

TOT#E 295 151 115 66 205 23% 131 235 302 196 631 855 3 416

% 9 Y 3 2 6 7 W 7 9 6 18 25 100

SOURCES  MEAT AND WOOL BOARDS ECONOMIC SERVICE UNPUBLISHED FARM SURVEY DATA
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(i) sell on schedule to an export slaughter house;
(ii) sell on ‘owner-account';
(iii) sell through a producer co-operative;
(iv) sell at saleyards to buyers for the
internal or external trade;
(v) sell by private treaty on the farm to
a butcher, butcher's buyer, or export
buyer;

The quantitative importance of the alternative sale methods
is difficult to assess due to lack of statistics.

%) Sale on Schedule

Selling on schedule is however almost certainly the major
method of sale [38]. In addition, export meat operators
supply substantial quantities of meat for the local market.

The Meat Export Schedule indicates the minimum price which
meat exporters will pay for all grades of export meat to

be purchased in the following week. The prices relate to
the weight of the carcase and an allowance fof the hide.

The schedule is fixed weekly, following consultation between
the major exporters and reflects the exporters' assessment
o5 G

(a) Costs and commission to the pﬁ%nt of sale,

(b) Current realisations, and

(c) Future movements, in market prices.

Exporters may from time to time privately offer payment at
rates in excess of schedule prices; when certain classes of
beef cattle are in demand, due to shortage of supply; when
there is a need to compete with local market buyers
(particularly over the winter period).

Payment is made according to the "hot weight" of the animal.
Traditionally, the proceeds from sale of internal organs
have been used to offset, in part, the costs of killing and
processing.  Producers receive their payments shortly after
slaughter. ‘

Because the majority of New Zealand finished cattle are sold
on schedule, the schedule price will have a strong influence
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on the level of prices ruling in other finished cattle
market institutions and also on the prices paid for store
cattle. This is discussed later in Chapter 3. No meat
producer will sell stock .by another method if he can obtain
a higher price by selling on schedule. In choosing
between alternative sales methods the producer must however
assess the value of meat on the animal. This is because
he is choosing between liveweight and deadweight sale
methods. Personal judgement will therefore blurr the
certainty of choice.

Sale by schedule has the advantage that it eliminates
guesswork necessarily involved in the estimation of carcase
weight and grade of live animals. Everitt [22]

However, selling by schedule also has disadvantages such as
under conditions of heavy supply. The schedule price may
be unrealistic bearing little relationship to actual
realisations. Conditions of temporary over supply tend to
eliminate competition at the point of stock procurement.

Sale on owner's account or through a Producer Marketing
Co-operative are two institutional systems th%oﬁgh which
the farmer can dispose of his stock if he feels that the
schedule is unrealistic and bears little relationship to
actual realisations.

(ii)  "Owner-Account" Selling

Sale of finished cattle by the Owner-Account method of
marketing places the producer in a similar position to an
exporter operating without his own processing plant.
Owner-Account selling gives producers the right (by law)

to have their stock killed, processed and marketed on their
own account and the meat sold through brokers or agents
operating in New Zealand or overseas. Hides and other by-
products are sold on the producer's behalf. The producer
receives the full value of his animal at the time of sale
of the meat which may be 3-4 months after it is processed.
In recent years these proceeds have tended to exceed the
values obtained by selling on schedule, but at the same
time, any fall in overseas prices that does occur is



likewise borne by the producer instead of the meat trader
who is paid a commission to cover the costs of marketing.

(i1i) Producer Marketing Co-cperatives

These were established by producers in an effort to gain a
higher net return for their stock than that obtained by
selling to the existing meat exporters. Farmers place
their stock in the hands of the co-operative for disposal.
At the time of slaughter, the farmer receives 85-90% of the
current schedule price for the stock, with the balance
being paid at the end of the trading year, depending on the
profits obtained.

The farmers co-operative organisations include :-

(a) Processing co-operatives, e.g. Auckland Farmers'
Freezing Co-operative Ltd. (AFFCO) and Alliance
Freezing Co. (Southland) Ltd. In 1960, the
Co-operative Freezing Companies Act was passed to
provide for the registration of freezing companies
as co-operatives.  (AFFCO) is not a true
co-operative in that not all farmers supplying
stock are shareholders.

(b) Meat export co-operatives, e.g. Producers' Meats
(N.I.) Ltd. (Auckland) and the Primary Producers'
Co-operative Society Ltd. (PPCS) (Dunedin).

These companies do not own meat works but use
existing facilities to kill stock. The first

of these co-operatives, PPCS, was set up in 1948,
and Producers' Meats (N.I.) Ltd. four years later.

(c) Combined processing and exporting co-operatives,
e.g. the Co-operative Pig Marketing Association
(P.M.A.) (Auckland). This organisation was
formed in 1927 to handle pig processing and
marketing, bobby calf pools and cattle processing.
In recent years the decline in pig and bobby calf
slaughterings has resulted in reduced levels of
turnover.

Both these forms of sale, Owner-Account selling and sales
through producer co-operatives provide producers with an
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alternative channel for sale for the export market, to
the forced sale to the large meat operators' companies,
thus reducing the possibilities of monopsonistic
exploitation of the finished stock producer.

The other forms of sale open to producers are all on a
liveweight basis. Problems immediately arise in
estimating the carcase weight of the live animal.

(iv) Sale of Finished Stock Through Saleysrds at Auction,
Saleyards hold regular auctions of finished stock in
association with all classes of store stock. Individual
butchers, group buyers, butcher Co-operative Association
buyers, buyers for firms wholesaling meat within New
Zealand, and buyers for exporters, all attend these sales.
Only about 5% of all finished cattle are sold through
saleyards, and there are only three saleyards that have any
substantial number of finished cattle ([38]. They are
Westfield, Frankton and Stortford Lodge, but even then the
numbers are relatively small as indicated for Stortford Lodge
in Figure 2.3.2.2. Finished stock coming onto the market
at Stortford Lodge, Hastings indicates a fairly constant
supply of finished cattle being offered for sale.

Figure 2.3.2.2 indicates that there is a rise in numbers
from August to November. Sale at auction may be a more
important outlet for finished cattle at this time of the
year when killing for export declines. Also bidding
between local buyers is expected to be competitive,
realising a higher price than may be expected selling on
the hoof on farm.

(v) On Farm Sale of Finished Cattle

With sale by private treaty on farms the farmer Megotiates
the sale on the hoof on a per head basis with the buyer's
agent. This method tends to be used at times of short
supply and consequently keen competition. Individual
butchers, or a buyer for a group of butchers will often

buy privately from producers, but export buyers in times

of scarcity or to fill a particular order may also buy on the
hoof on farms.



Higher prices are received by the seller, although this is
more a function of the market conditions prevailing than

the method of marketing itself. The method is subject to
the variability inherent in estimating carcase weight.
Another disadvantage with sale on the hoof and at auction

is that no record of carcase weights or grades is received;
an important requirement in assessing a continuing production
programme.

A large part of the local market meet requirements are met by
sale at auction and on the farm.



2.4

58.

BEEF FROM THE DAIRY HERD

2.4.1

2:4.2

$2.4.3

The Bobby Calf Industry

Each year almost one million bobby calves are slaughtered

as a by-product of the dairy industry. [10] While overseas
revenue is obtained from the sale of bobby veal, vells, calf
rennet and calf skins [ 4], it has frequently been

suggested that from the national viewpoint, it would be more
profitable to rear at least a proportion of these bobby
calves to mature slaughter weights.

Table 2.4.1 indicates that the annual number of bobby calves
killed increased up to the year ended May 1970 when the
number slaughtered was 1,266,000 head. The number 7
slaughtered in the North Island steadily increased till 1970
while in the South Island the number killed declined from
98,000 in 1950 to only 40,000 in 1970. Since 1970 the
annual bobby calf kill has declined approximately 10% each
year; the bobby calf kill for the year ended May 1973 was
only 983,300 head. [10]

The bobby calf pool system of marketing and administration
is unique among the various methods of marketing livestock
in New Zealand [13] Prior to the formation of bobby calf
pools in 1937, bobby calf prices based on schedule rates
ranged from 25 cents to 65 cents per head. Farmers began
to realise that meat operators were making excessive profits
from this product, and, in an endeavour to retrieve some of
this margin for themselves, began to form groups to be able
to offer a substantial number of calves for sale-and thus
increase their bargaining power through co- operat1on _
Success was immediate and in the first year of operat1on
the first pool formed in the Piako area returned nearly
$1.00 per head to the suppliers.

Beef From Cull Dairy Cows and Bulls

As indicated in Chapter 1, by Calder, a large proportion
of manufacturing beef exported comes from the dairy herd.

Prime Beef Production from the Dairy Herd

In 1969 the Government introduced the Dairy Industry
Diversification Scheme to encourage beef production from



TABLE 2.4,1

RECONCILIATION OF DAIRY CATTLE NUMBERS AND CALVES AVAILABLE FOR DAIRY BEEF

(000)
MAY YEARS 1964/65 1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 .- 1971/72 972/73
1
NUMBER OF COWS IN MILK 2 032 2 088 2 131 2832 2 304 2 321 2 239 2 218 2 190
CALVES BORN AT 90% CALVING %F 1 829,0 1 .879.2 1 917.2 2 008.8 2 073.6 2 088,9 2 015.1 T 996.2 1 971.0
CALVES RETAINED FOR REPLACEB _
MENTS PER 100 COWS IN MILK 30 30 30 30 30 27 25 26 26
NUMBER CALVES RETAINED 54847 626 b ; 639.3 66946 691.2 626,7 55948 5767 5694
L’, " v -
NUMBER BOBBIES KILLED 1 2124 1 07%,2 1015.3 1 147.0 1 135.0 1 266,0 1 125.0 957.8 9813 3
TOTAL CALVES RETAINED OR
KILLED 1 761.1 1 700,6 16546 1 816.6 1 826.2 1 892.7 1 684,8 1 534,2 15527
NUMBER AVAILABLE FOR DAIRY B
BEEF €749 178.6 : 263.3 192.2 2474 196,2 331.3 h62,0 18,3
SOURCES ¢ 1. DEPARTMENT OF STATISTICS, AGRICULTURAL PRODUCTION STATISTICS AT JANURARY 31
NB?ES 2, 90% OF COWS IN MILK ASSUMES A 10 WASTAGE OF THOSE BORN
3. DAIRY FARM PRODUCTION REPORTS; COW CENSUS DATA
4, M,A.F, MAY YEARe SLAUGHTERING STATISTICS = MEAT EXPORT WORKS AND ABATTOIRS
5, NUMBERS AVAILABLE FOR BEEF IS A RESIDUAL OF CALVES BORN MINUS THOSE RETAINED FOR REPLACEMENT

AND THOSE KILLED, THIS FIGURE ONLY INDICATES THE ORDER OF MAGNITUDE OF THOSE CLAVES SOLD
OR RETAINED FOR BEEF PURPOSES,

‘69
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the dairy herd. A subsidy of $10 per head was paid for
registered calves carried on a dairy farm through the
following winter to September 1. To qualify a farmer had
to have produced 6,000 1b. of butterfat the previous season.

This scheme was aimed at the replacement of dairy animals
with beef animals in an effort to decrease total dairy
production. The major reasons were the world over supply
of milkfat products and Britain's pending entry into the
European Economic Community.

With an improvement in demand for milkfat products New
Zealand was unable to fulfill all its orders, so the Dairy
Diversification Scheme was suspended before the beginning
of the 1971/72 season (i.e. before May 1971).

However, several changes have occurred to the composition
of the dairy herd since 1963 and over the period this scheme
was operating :

(i) The most obvious effect was the decrease in
the number of bobby calves killed as outlined
in Table 2.4.1 from 1969 to 1971. Bobby veal
production at export works decreased by 2,200
tons (shipping weight) over the two meat
seasons to the year ended September 30, 1971.
[ 6]

(ii)  The proportion of Jersey inseminations
continued to fall while Friesian inseminations
rose as outlined in Table 2.4.3 and the
proportion of the dairy herd that was
predominantly of the Jersey breed fell from
81.0% in 1963 to 58.0% in 1972. During the
same period the proportion of cows of
predominantly Friesian origin increased from
11% to 34% [ 1]. The trend towards the
Friesian breed is reflected in the increased
usage of semen from Friesian sires (see Table
2.4.3) by farmers using the N.Z. Dairy Board
artificial breeding services.

(iii) Also Table 2.4.3 indicates that the proportion
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TABLE 2.4.3 TRENDS (%) IN INSEMINATIONS OF DAIRY COWS
BY BREED OF BULL
(ROOM TEMPERATURE SEMEN)
Proportion
of Total
Other Beef Dairy Cows
Year Friesian Jersey Dairy Bulls Inseminated
1963 18,1 76.8 3.4 1 29
1965 20.6 74.8 2.2 2.4 37
1967 30.0 66.4 1.6 2.0 44
1968 38.1 58.0 1.4 2.5 45
1969 42.4 52.2 1.2 4.2 43
1970 52.4 40.9 1.2 5.5 = 43
1971 55.4 38.3 1.2 5.1 43
1972 53.1 38.3 s e B 743 47
Source: Dairy Board Farm Production Report No. 49.
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of dairy cows inseminated with beef-type semen

more than doubled over this period. In 1968

they accounted for only 2.5% of the total dairy

cow inseminations and in 1970 they were 5.5%.

And in 1972, 15.2% of the dairy cow inseminations
were with beef type semen. Table 2.4.3

also outlines the proportion of dairy cows
inseminated and shows that the proportion increased
from 29% in 1963 to 47% in 1972.

(iv) Table 2.4.1 shows that the estimated number of
calves bred and-retained or sold for dairy
beef purposes doubled, rising from around 200,000 in
1967/68 to 460,000 by 1970/71.

(v) Also over this period increases in the export
beef schedule (see Table 1.7.3) has meant that
the relative profitability of rearing calves for
beef has been increasing with rising beef prices.
Relative prices between beef and dairy have
moved in favour of beef since 1968 and there has
also been a considerable improvement in beef
farming technology. These two factors taken
together have led to an increase in the relative
profitability of beef compared with dairying.
The relative price movements are shown in Figure
2.4.3. However, Figure 2.4.3 indicates that over
more recent years the price of milkfat has
improved considerably and this has held the number
of calves retained for beef purposes at.approximately
400,000 per annum (see Table 2.4.1.)

The rearing of calves from the dairy herd suitable for beef
production has made possible a far greater expansion of the
beef industry than would have been possible from the
resources of the traditional beef herd.

The rearing of calves suitable for beef production may be
considered under three different rearing regimes :

(1) Rearing on the dairy farm for sale as weaners
at a dairy weaner sale, or for sale by contract,
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for growing and finishing on a traditional
fattening farm or taken through to slaughter
on the dairy farm of origin.

(ii) Transfer of calves from the dairy farm to the
store beef farm to be multi-suckled.

(i11) Transfer of calves to specialist calf rearing
units to be sold as weaners, mainly on a contract
basis, to traditional "fattening" farms for
growing and finishing.

FIGURE 2.4.3 RATIO OF THE AVERAGE BEEF SCHEDULE (0xGAQ <680 1b)1

CENTS/LB AND THE AVERAGE PRICE OF MILK FAT2 CENTS/LB

18-7-
17-6- - e
16-54

15-44

14-3+ : . =

ff
"

- —

Ratio of Beef P
Millk fat P

13-2-

12-14

11-0-

9.9-

8-8-

7-7

L] L] L L] L]

1962 1964 = 1966 = 1968 = 1970 & 1972 73
_ Time in years
Source: 1) N.Z. Meat Producers' Board Annual Repents

2)  Dairy Board Farm Production Reponts

1958 1960



64.

2.4.4 Dairy Beef Auctions

Before there was an orderly marketing system for this new
class of livestock dairy farmers forced to sell weaners
as the season progressed did so at auctions at which few,
if any, interested buyers were present. Discouraging
financial returns resulted. The first organised sale of
weaner calves from dairy farms took place at the Frankton
saleyards in late 1967 as a collaborative venture between
the Waikato Stock and Station Agents' Association and the
South Auckland Beef Development Committee [12]. The
sale demonstrated an intense interest in this form of beef
production and revealed the technical and educational
advantages of placing such auctions on a liveweight basis
[22]. Further specialised sales held in the spring of
1968 [49], allowed the transfer of about 6,500 weaners
between breeders, rearers and graziers, and about 7,500
in 1969. '

Thus, by 1970 from a modest beginning in 1967, when only
one sale was held at Frankton and 630 dairy weaners were
sold, some 12,000 animals, worth over half a million
dollars, changed hands through dairy beef weaner sales.
Dairy beef weaner sales held in the Northland and South
Auckland regions are now firmly established on the stock
sale calendar. _ In 1970 §§1e§ were held at Frankton
(Hamilton), Pukekohe (Auckland), Ngong&taha (Rotorua) and
Kauri (Whangarei). These specialist dairy beef weaner
sales occur in November and December. Animals offered
for sale are generally 3 to 4 months old and weigh on
average between 240 to 300 pounds liveweight.

In 1971 a further 15,500 dairy beef weaners were sold
through special dairy beef weaner sales with Frankton
holding four sales which accounted for 56% of all animals
sold, Pukekohe three sales (20%), Ngongataha one sale
(13%) and Kauri one sale (11%). Callow [16]

Older classes of dairy beef cattle are generally sold
through the traditional auction system. However in 1970
the first dairy beef yearling sale was held in Pukekohe

and repeated in 1971. There was a yarding of 782 yearlings
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in 1970 and 844 1in 1971. A1l animals offered for sale
were sold. Callow [17]

2.4.5 Growing and Finishing of Dairy Beef Calves

The estimated number of dairy calves retained for beef
production rose from around 200,000 in 1967/68 to 460,000
in 1970/71, and in 1971/72 400,000 (see Table 2.4.1)

were reared rather than slaughtered as bobbies despite the
recent improvement in the dairy payout.

The majority of these calves are retained on dairy farms but
an increasing number are being transferred to sheep farms
either by sale through dairy weaner auctions, by contractual
arrangements between individual dairy and sheep farmers, or
by contractual arrangements with specialist calf rearers.

As was noted in Section 2.2 these dairy breed animals
retained for beef purposes are classified as beef cattle in
the national statistics.

These calves will be grown and finished on dairy or sheep
farms and slaughtered at 18-24 months of age before the

second winter. (i.e. 1In an optimum finishing policy).

TRANSFER OF CATTLE BETWEEN SECTORS OF THE CATTLE INDUSTRY IN

THE NORTH ISLAND

Figure 2.5 is a flow chart indicating the overall movement of store
cattle and finished cattle to the point of slaughter in the North
Island. As long as one does not attempt to classify all farms
strictly according to the enterprises shown in the diagram, but
allows that more than one enterprise may, and frequent]y does occur
on a single farm (for instance the finishing of cattle for
slaughter on hill country farms), then the flow diagram remains
realistic in its representation of the actual situation.

The solid lines represent what were once considered the traditional
flows of various classes of beef animals between the corresponding

beef producing enterprises and final slaughter. The dashed lines

represent the more recent innovations which have increased in their
significance (i.e. magnitude) over the recent years.

Johnson [30] assessed the likely future trends in beef production,



Figure 2.5 Diagrammatic Representation of the Movement of Cattle in the
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and considered that expansion in the beef industry would be at

the maximum biological rate. Because the required supply of
animals neEessary to satisfy the increased demand for calves for
growing and finishing enterprises could not be readily satisfied
from the traditional breeding herd, the expansion, and continued
expansion, therefore, of beef production in New Zealand is in

fact largely determined by the extent to which the pool of surplus
dairy stock is further mobilised. Owing to marked changes in
dairy industry breeding practices, (see Table 2.4.3) with increased
use of Friesian bulls and beef bulls, the number of surplus
Friesian cross Jersey, Friesian calves and beef cross calves
suitable for beef production have increased substantially. The
dashed lines indicate recent flows which now have an important
place in the total pattern of beef production in the North Island.
The dotted lines on the other hand indicate flows which may assume
importance in the future.

The solid lines trace the traditional flows of store cattle from
traditional store producing farms to beef growing and finishing
enterprises and the consequent flow of prime beef breed animals
for slaughter in abattoirs and export works. A certain level of
boner beef production, being aged breeding stock, will always be
associated with prime beef production and with dairy production.
Also dairy calves surplus to replacement requirements (and not
suitable for beef production) are slaughtered as bobby calves at
2-3 days of age. The main bobby calf kill occurs from early July
to late October.

The dashed Tines represent flows which now have an imporiant place
in the total pattern of beef production in the North Island.

This is the rearing of the calves from the dairy herd suitable for
beef production to weaning age either on the dairy farm or on
specialist calf rearing units. The weaned calves are either
retained for growing and finishing on the dairy farm or passed over
(which must occur with specialist calf rearing units) to growing and
finishing enterprises. Two alternative dispositions of these
surplus dairy calves which may become important in future years is
traced in dotted lines. This is the transfer of surplus calves
from the dairy farm to the store beef farm there to be multi-
suckled on beef cows. This practice would probably be restricted
to those farmers whose beef herd is of a high milk producing breed,



68.

e.g. Friesian, a category of farmer virtually non-existent at
present. A second alternative disposition is the transfer of
dairy beef animals from specialist calf rearing units to
intensive beef feed 1ot enterprises. Dairy calves suitable for
such intensive beef feed 1ot operations would include Friesian
cross Hereford, Simmental and Charolais calves. With the
increased use of semen from beef and exotic beef breed bulls this
may become a real possibility in the future.

The other recent change (dashed line) that now has an important
place in the total pattern of beef production is the growing

and finishing of traditional weaner steers on intensive beef feed
lot operations.

The remainder of this study is concerned with price formation in
the traditional store cattle market and the factors influencing
the‘price of traditional store cattle. With reference to Figure
2.5 the area under study in later Chapters is primarily the
transfer of store cattle from the traditional store producing
enterprise to the beef growing and finishing enterprise or to an
intensive beef feed 1ot operation. Store cattle are mainly from
this traditional source. ==

Dairy beef weaner sales and price formation in this market are
not considered. However, it is widely recognised that the level
of the meat exporters' schedule price to producers is the most
important determinant of stock prices in this market as in the
traditional store cattle market.

As well as the store market facilitating transfer of store stock
from breeding to growing and finishing units, it also facilitates
the movement of classes of store cattle such as breeding cows,
from one breeding unit to another.

Chapter 3 outlines the theoretical model which is the basis for
inter-regional flows and price formation among spatially
separated markets and outlines the model formulated to measure
significant differences in observed store cattle prices.
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CHAPTER THREE

THEORETICAL FRAMEWORK, SPECIFICATION
OF STATISTICAL MODELS AND SOURCES OF
DATA '

INTRODUCTION

This Chapter describes the factors affecting the supply of, and demand
for store cattle and discusses the concept of eqilibrium in spatially
separated markets. The theoretical framework and development of an
operational model for spatial price equilibrium analysis and its
application to the North Island cattle industry is discussed. Finally
a statistical model used to investigate the effect of the beef schedule
price, class of store stock, region and seasonal conditions on store
cattle prices and the data used in this model are outlined.

3.1 FACTORS AFFECTING SUPPLY OF, AND DEMAND FOR STORE CATTLE

The fundamental difference between agricultural marketing of New
Zealand's products and those of producers in our major markets

is that the price received by New Zealand producers is determined
on world markets.

Over the last 10 years New Zealand has supplied less than 5% of
total world beef exports [24]. _Further, it is assumed that
beef is a reasonably homogeneous product throughout the world.
Hence, the export demand for New Zealand beef is postulated to be
perfectly elastic. This implies that the world price of beef is
exogenous to the system and that exports are determined, simply
as the difference between total domestic supply and the demand at
domestic prices. Figure 2.3.5 shows that the level of local
wholesale prices for beef in Auckland is closely related to the
export schedule price, and only in the winter early-spring period
when there is low export killing is the price of beef on the
domestic market determined by local supply and demand factors.

The demand for store.cattle in New Zealand is essentially the
derived demand for the intermediate product determined by the
expected profitability of growing and finishing store cattle for
prime beef. Thus in general the demand for store cattle is
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governed by expected profitability and is highly elastic. The
demand curve shifts according to the level of the beef schedule
and traces out a pattern of prices. The export beef schedule
acts as a demand curve shifter for the aggregate store cattle
demand function. |

Although the expected price of the processed beef product is a
major determinant of the equilibrium market price for store
cattle, other factors are important. These are :

(1) Current beef schedule prices both insofar as they affect
the farmer's expectations of likely future price levels
and long run prospects, and as they determine his
expectations of revenue to be derived over the expected
lifetime of “the-animals now held. =

(2) Similarly, the expected prices for alternative products
' such as wool, lamb, mutton and milk products.

(3) The availability of feed on the farms of both vendors
and purchasers.

(4) The availability of capital for long term investment in
livestock, and the aversion of the farmer to debt. The
importance of these factors arises from beef cattle
representing generally a larger capital investment per
stock unit than sheep, and hence a substitution of cattle
for sheep requires a greater overall investment of
capital in livestock. In addition there will usually be
further capital costs for fence and yard modifications
and water supply provision involved in a major increase
in cattle numbers. i’

(5) The availability of seasonal credit, i.e. the ease with’
which farmers can finance their purchases of store cattle.
The availability of seasonal credit or overdraft
facilities is of course very important where a farmer's
own liquidity position is poor. Cattle usually require
a higher level of working capital per stock unit than
sheep, as revenue only comes at one time of the year,
while costs, especially the overheads which are a high
proportion of total costs, are well spread.

(6) The current level of farm income. This effect is
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amplified by the present system of progressive income tax,
so that in a high profit year farmers are prepared to pay
considerably more for cattle.

The supply of store cattle is Timited by the biological
constraints placed on the rate of expansion of the beef
herd, and is predetermined in any one year by husbandry
decisions made in the previous year(s). That is, the
supply is fixed and inelastic over an annual period, and
is determined by the number of livestock in various
categories in previous years - biological constraint.

Over the long term, although the supply is predetermined
and remains inelastic it shifts over time. The supply
curve will shift over time due to changes in technology.
The supply is predetermined in any year and independent
of price and is based on the past expectations of breeders.
But in the short term - less than a year, supply is not
predetermined because store cattle can be withheld from
the market. For any month, supply is in fact very
elastic as farmers can withhold stock. Thus supply is
inelastic or elastic with respect to current beef prices
depending on the length of the time period under
consideration.

The supply of store cattle at a particular auction is
independent of the price at that auction. But if the
time period is a month, the average price for store cattle
for the month is the aggregate of all sales in the month.
The pr1ces at a sale early in the month may 1nf1uence the
supp1y of store cattle for later sales 1n the month

Therefore, whether in the short term the supp]y can be
considered independent of current beef prices depends on
the time period taken.

Although the supply of store stock may be predetermined

and inelastic for any year the degree to which surplus
dairy calves suitable for beef production can be

mobilised means that the supply is not completely inelastic.
But.the supply of weaned calves suitable for dairy beef
production is also fixed on an annual basis

by dairy farmers' decisions about how many calves to
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retain the previous year.

The supply of competing inputs will probably not be very
elastic in the short term when considering other classes
of cattle or other types of livestock.

The supply of fixed labour or in the longer term where
labour supply is not considered fixed., the price of
Tabour. The reason for the importance of labour 1lies
in beef cattle requiring less labour per acre than ewes
and (to a lesser extent) wethers.

Long term geographic factors that affect the supply of
and demand for store cattle in a region. McLatchy [39]

(1) The stage of development and topography of
the farm.' Reference has already been made
in Chapter 2 to the value of cattle as
implements of development, especially for
scrub and fern country. Their necessity
for this purpose, which is étrongly
questioned by some, apparently lessens as
development proceeds, and is confined to
steeper country where tractors cannot be

" used. It should be noted, however, that
while not necessary, it may still often be
preferable to use cattle for crushing and
'opening up' purposes on flatter country.
Furthermore the question as to whether or
not cattle are technically necessary for
development on some steep country is not

. really relevant. What is relevant in this
context, is whether producers think they-
are necessary or desirable, and this point
has not been seriously disputed.

(ii) The length of the winter period, as measured
by the negligible or no-growth period. The
winter feeding of cattle is rather more critical
than that of sheep, and supplementary feeding
is usually required for cattle first as the
winter becomes more severe. On the grounds
that higher wintering costs will reduce the
relative profitability of cattle the longer and
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more severe the winter, it is hypothesised
that fewer cattle will be carried under such
conditions.

(iii) The extent of summer rainfall. Cattle are
more susceptible to drought than sheep, and
a lower summer rainfall will in general mean
less surplus mid-summer pasture growth than
would otherwise be the case, although sharp
short-term flushes will still occur with
infrequent but heavy rains which typically
occur in areas of Tow rainfall. In general
the risks of running cattle are higher, and
they will not be popular above a certain
minimum essential level, in such areas (e.g.
parts of Hawke's Bay).

(iv) The soil type. Some soil types which drain
poorly become permanently very wet in the
winter and pugging by cattle, especially
heavier older cattle, can severely curtail
subsequent pasture production. On such
soils the net value of cattle tends to

" decrease as numbers carried increase.

(v) Local conditions particularly predisposing
to some particular cattle or sheep disease,
which in either case would favour the
carrying of the other animal. For instance,
the problem of grass staggers is a
deterrent to the carrying of more cattle in

" some areas. o

The geographical factors listed above tena to determine the
long term supply and demand for store cattle in an area,
whereas the expected schedule price for prime beef,
expected alternative product prices, the availability of
feed, and seasonal liquidity tend to be the short term
determinants of the level of supply and demand in an area.

3.2 SPATIAL DISTRIBUTION OF THE STORE CATTLE MARKET

In Chapter 2 the store cattle market was described as a two tiered
structure with the transfer of store cattle occurring from
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predominantly store producing enterprises to growing and
finishing enterprises (in different regions). This adds
a spatial element to the store cattle market.

We therefore have a set of supply and demand curves for
each region. The position of these curves depends in the
long term on the comparative advantage each region has with
regard to producing versus the growing and finishing of
store cattle.

The supply of store cattle of a region is determined by the
history of production of a region even in the short term.
The supply curve is predetermined and inelastic on an annual
basis.

In the short term the aggregate North Island demand for store
cattle is determined by the expected profitability of
finishing cattle based on the price of the export beef
schedule. However within individual regions the demand
curve may move according to the seasonal conditions of the
region.

For instance, poor seasonal conditions in a predominantly
store producing areamay depress the price of store cattle
by shifting the supply curve to the right. However, the
actual impact of the poor seasonal conditions on the demand
curve for this region will depend on the impact of the
aggregate demand curve for the region which is made up of
its own demand for store cattle and the demand from all the
surrounding regions where store cattle may be transferred.
If the surrcunding regions are experiencing'better seasonal
conditions, then the aggregate demand curve for a store
producing region experiencing poor seasonal conditions may
also move towards the right and have a balancing effect.

EQUILIBRIUM AMONG SPATIALLY SEPARATED MARKETS

The general problem of equilibrium among spatially separated
markets has been stated in one of its simplest forms by Enke
[21].

"There are three (or more) regions trading a homogeneous good.
Each region constitutes a single and distinct market. Each
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possible pair of regions are separated but not isolated by

a transportation cost per physical unit which is independent

of volume. There are no legal restrictions to Timit the
actions of the profit-seeking traders in each region. For

each region, the functions which relate local production and
local use to local price are known and, consequently, the
magnitude of the difference which will be exported or imported
at each local price is also known. Given these trade functions
and transportation costs we wish to determine :

(1) The net price in each region.

(2) The quantity of exports or imports for each region.

(3) Which regions import, export, or do nothing.

(4) The aggregate trade in each commodity.

(5) The volume and direction of trade between each
possible pair of regions."

Given the general problem, Judge and Wallace [32] developed a
spatial price equilibrium model for the beef sector of the

United States economy. Their particular model followed that of
Enke's except that the regional supply of beef, population and
income were considered as predetermined variables, i.e. the
optimum regional Tevel and location of beef production is not
considered and is taken as given for any point in time. There-
fore, given the regional demand relationships and transport costs
along with the existing values of the predetermined variables,
Judge and Wallace's problem became one of ascertaining :

(1) A set of spatial equilibrium prices for beef and
the quantities consumed in each region. 4

(2) The quantity of beef exported and 1mported from: . .
each region under the equilibrium conditions.

(3) The aggregate net trade and the corresponding
total transport cost, and

(4) The volume and direction of trade between each
possible pair of regions that will maximise net
returns to each source and permit the geographical
distribution of beef at a minimum transport cost.

In developing their spatial model, Judge and Wallace made the
following restrictive and expository assumptions to simplify the
model.
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Perfect competition assumptions dictate the requirements for
the regional pattern of prices and flows of the commodity.
Therefore, each firm is assumed to have the objective of
maximising profits and thus will make shipment decisions which
yield the greatest per unit net return. The supply source and
market for each geographical (defined) area is assumed to be
represented by a fixed point. It is assumed that regional
demands can be represented by known linear demand functions,
and'regional supplies are taken as predetermined for the given
time period. All areas are connected by transport costs that
are independent of the direction and volume of trade, and flows
of beef among regions are assumed unhampered by governmental

or other interference. It is assumed that consumers are
indifferent as to Sdufgés of supply and that the product is
homogeneous. The observed value of factors affecting regional
consumption over and above the price of the commodity are taken
as predetermined or given. Imports and exports of beef outside
the United States are negligible and it is assumed for any time
period, t, that total production and total consumption of beef
are equal.

Obviously, both production and consumption of beef can take
place in all regions and beef consumed out of local production
does not require transporting since each region is represented
by a point. Another obvious assumption, although required
explicitly in a mathematical sense, is that there can be no
negative shipments. It may also be observed that as a result
of the profit maximising postulate there can be no cross-
hauling of the product, deficit regions cannot export, and
surplus regions can only export to deficit regions.

Judge and Wallace's model can be used to describe the spatial
separation and inter-regional flow of cattle in the North Island.

The cattle industry of the North Island, New Zealand, consists
of a two tiered structure with breeding on store producing hill
country farms, in general, spatially separated from growing and
finishing farms. Store cattle may be purchased by one of the
methods outlined in Chapter 2 and transported by road or rail to
growing and finishing farms in other regions (or the same region).
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Classes of store cattle are assumed to be homogeneous with no
variation in description within regions or between regions.
A11 the assumptions implicit in Judge and Wallace's model are
the same for the spatial equilibrium model postulated here for
the North Island store cattle industry. Also there is no
movement of store cattle from or to the South Island.

THE FORMAL MODEL

Given the postulates and the objectives, the problem can be
divided for simplicity into three parts.

(1) A general solution for determining equilibrium
store stock prices, the demand in each region,
and also which regions are surplus or deficit
regions in terms of their historical patterns
of production of store stock.

(2) Deriving minimum cost flows of store stock
among regions, and )

(3) Estimating objective regional price differentials
and determining the final spatial price equilibrium
solution that minimises the total transport costs.

Although the problem is divided into three parts for purposes of
simplification, the determination of all unknowns is, of course,
a mutually dependent process.

3.4.1 Determination of Regional Prices, Demand for Store

Cattle by Growing and Finishing Units, and

Determination of Regions Surplus and Deficit in
Store Cattle. "
The two-regional competitive case is presented since it can

be easily diagrammed and provides the basis for the
solution for the general case.
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FIGURE 3.4.1 DETERMINATION OF EQUILIBRIUM PRICES, DEMAND,

AND SURPLUS AND DEFICIT QUANTITIES FOR THE
TWO-REGION CASE.
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S1 and 82 represent the linear supply schedules for
regions 1 and 2 respectively, and D1 and D2 are the
corresponding linear demand schedules for store cattle
for each region. Assuming no store cattle will be
shipped, the equilibrium price would be at P'1 and QS1
would be the quantity of store cattle produced and
finished in Region 1 while the price and quantity

finished 1in Region 2 would be P', and QZS.
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Now assuming that shipments between regions can occur at
a unit transport cost of C, a joint equilibrium price
would be established at price Po for Region 1 (determined
by the intersection of ES1 and ESZ’ the excess supply

curves for the two regions). The joint equilibrium price
for Region 2 would be Po + C, Region 1 would finish the
amount of store catt1e Q 1 and would produce Q 1° Region

2 would finish Q 2 and would produce Q o

Thus, knowing the demand and supply schedules for Regions
1 and 2, the supplies for both regions, and the transport
cost between the two regions, permits the determination of :

(1)  the joint equilibrium prices and demand for
store cattle for both regions, -

{2) which region is a surplus or deficit store
producing region with respect to demand in
that region for store cattle for growing and
finishing, and .

(3) the number of store cattle that will be
transported to satisfy the equilibrium
condition.

Total transport costs may then be estimated by multiplying

C times either de - 0%, or g5 - Qld.

Since C is known, solving the algebraic analogue of the
geometric model for Po’ P0 + C can be calculated and the
supply and demand equations used to calculate regional
demand for store cattle and supplies of store cattle.

s ri:
Judge and Wallace generalised this two region case to N

regions. For the two region case it should be noted that
if the price differential P,' - P,', is less than the cost
of shipping between regions, there would be no movement of
store cattle between the two regions. Also, if the store
cattle price differential were equal to the unit transport
cost between the two regions, either region would be
indifferent to shipping store cattle.

Determining Minimum Cost Flows of Store Cattle and

Equilibrium Prices Between Regions.

The problem of determining minimum cost flows of store
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cattle between regions can be treated as a linear
programming problem.

Regions are initially partitioned as being either
surplus or deficit in their requirements of store
cattle.

For any given period, regional supplies of store
cattle, the number of farmers growing and finishing
cattle in each region, the individual farmer's
requirements of store cattle and hence the aggregate
demand for store cattle within each region must be
known.  In Chapter 2 (Section 2.2) regions were
ranked as being either surplus or deficit depending
on the composition of the beef herd for the area. -
In particular by the number of breeding cows and 1-2
year steers and bulls in the national beef cattle
statistics. The status of each region (surplus or
deficit) was specified in Table 2.2.8.

Given information relative to the classification of

each region, an approximate set of price differentials
can be generated. (Régioné1 price differentials are
the price differences between store cattle prices in
particular classes in different districts before any
transfer of store cattle has occurred. They are not
the regional equilibrium prices.) An approximate set
of price differentials can be generated by employing the
following rules :

(1) - If one region ships to another, the price§ must
differ by the known unit transport cost for
store cattle, and ‘

(2) If two surplus regions ship to the same deficit
region, the difference between prices in the
surplus regions will be equal to the difference
between their unit transport costs to the
deficit region. Thus, the system involves a
structure of regional prices bound together by
specific transport costs. The approximate
regional price differentials may then be used to
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determine the equilibrium regional prices.
These regional equilibrium prices are used to
solve the transportation problem and ascertain
the optimum geographical flows of store cattle.

However, the solution of the linear programming problem
implicitly places values on the various inputs and outputs
involved. Therefore, with the aid of the duality theorem
of linear programming a unique set of price differentials
may be derived which corresponds to the equilibrium set of
flows. These may be used to check the approximate
regional price differentials of the initial formulation.
The equilibrium prices and flows of store cattle thus
obtained are those that will maximise net returns to each
source.

Thus the linear programming transportation model may be used
to determine the optimum distribution system. The
resulting minimum cost set of flows is the one that would
be determined under conditions of perfect competition.

This conclusion follows since the equilibrium prices are
tied together by a specific set of transport costs and the
relevant transport costs, used in obtaining the optimum set
of flows, are less than for every possible alternative
delivery which is not made. The solution obtained will be
unique except for the case where two or more sources find
two markets equally profitable. In this case, of course,
more than one optimum shipment plan exists.

i

FORMULATION OF AN OPERATIONAL SPATIAL PRICE EQUILIBRIUM MODEL

OF THE NORTH ISLAND STORE CATTLE INDUSTRY.

In order to convert the conceptual framework into an operational
model, real world counterparts must be defined and the data used to
reflect the variables must be specified. In converting the formal
model to a reflection of the real world situation the area under
study is divided into meaningful geographical units or regions, see
Figure 2.2.2 and Table 2.2.1. Then for each region, the model
specifies a need for the following data :

(1) Factors affecting the demand for store cattle and
consequently the regional demand relationships for
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store cattle,

(2) Observed values of the predetermined variable -
regional supply of store cattle, and

(3) A matrix of transportation rates between all
possible pairs of regions.

Present data limitations make it impossible to investigate the
spatial nature of the North Island store cattle industry in the
linear programming framework used by Judge and Waliace and others.
The data necessary to estimate supply and demand relationships

for store cattle within each region are not available.

Supply of store cattle in aggregate for the North Island can be
estimated through a stock reconciliation model. However, at the
regional level, supplies of different classes of store cattle are
not known. Estimates of calving percentage for individual regions
are not known and the presence of dairy beef animals makes it
difficult to estimate how many steers and heifers in the national
beef statistics are from the beef herd. .For older classes of
store cattle, because regional slaughtering statistics are not
available by counties it is not possible to estimate how many in
each region were born there, and how many were purchased in
other regions and transferred at a later date. Therefore it is
not possible to ascertain the supply of store cattle of a region
for cattle older than calves as we do not have regional
slaughtering statistics.

Similarly changes in the quantity of store cattle demanded by any
district are also difficult to estimate. Slaughter statistics of
cattle do not necessarily supply information on cattle reared in that
locality in the past because cattle are drawn for s]aughter from several
regions. Also slaughterings are not broken down into age groups,

but are simply classified as"steers and heifers’

Inter-regional flows of store cattle, essential for comparison

with the optimum flows generated by the model are not available.

A1l we know is that inter-regional movements of store cattle occur,
but these flows have never been quantified. However, it can be
assumed from economic theory that the regional equilibrium price

in a region occurs at a point where demand in that region is
satisfied, i.e. the quantity demanded and supplied are in equilibrium
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at the equilibrium price.

Therefore, though a structural model, incorporating estimated
quantities supplied and demanded in each region cannot be
formulated it is still possible to achieve the objectives of

this study by analysing market prices for different classes of
store stock within a regional framework. In theory, equilibrium
prices will be such that price correcting flows of store cattle
will take place between regions. If observed market prices

in different markets for store cattle vary by more than the
observed transport costs between markets then spatial equilibrium
is not reached in the North Island store cattle market or other
factors may be causing such differences.

Section 3.6 sets out a model to measure significant differences
in observed store cattle prices in the North Island store cattle
market.

In summary the inter-regional model estimated by Judge and Wallace
provides equilibrium prices and flows that can be compared with
the actual prices and flows. In the statistical model

postulated in Section 3.6 we do not have flows but we can
(conceptually) compare prices of store cattle in different regions.

THE STATISTICAL MODEL

Of the factors influencing the price of store cattle we have
included in this analysis, beef schedule price, seasonal conditions,
class of store cattle and region of oriqin.

In Chapters 4 and 5 a statistical model is used to inveétigate the
effect of beef schedule price, seasonal conditions, class of store
cattle, and region on store cattle price.

The model is similar to that used by Matheson and Philpott [36]
to estimate the regional pattern of demand for meat in the United
Kingdom in 1967.

3.6.1 Specification of the Model
It is postulated that movements in store cattle prices in
the North Island of New Zealand can be explained by the
following functional relationship. The model is estimated
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on an annual basis, with a separate model for autumn

and spring, the two periods when the main store stock

sales occur.

Pkrt

Where:

Pkrt

frt

and k

Such a model will thus explain changes in all store stock

]

p—t

n

p—

F(Ch> Rps Wepgs S)

the store stock price in dollars

h

per head for the kt class of

stock, in the rth

year t.

region, for the
is a class dummy variable
= 1 for class k; = 0 elsewhere.

is a regional dummy variable
= 1 for region r; = 0 elsewhere.

is a seasonal dummy variable and
takes the following values;

f = 0 for poor seasonal conditions
f = 1 for average seasonal conditions
f = 2 for good seasonal conditions

= beef schedule price, 0xGAQ, for
the top weight grade, in the
year t. : :

«e.. 8 in Autumn and Spring
i S | -

prices in the period concerned (1957-1972) according to
changes in the beef schedule for finished cattle with

systematic measurement of the differences in store stock
prices due to class of stock, region of origin, quality of

stock, and availability of feed.

In particular it should be possible to estimate the regional
component of all store stock prices at a given time of year
and to test whether such differences conform to expectations

laid down by spatial equilibrium analysis.

cess 8 in Autumn and 1 .... 9 in Spring
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STORE CATTLE PRICES AND OTHER DATA

To explore the regional nature of the store cattle market it is
necessary to have price series from several sale centres or
“regions". The Department of Lands and Survey maintains a
suitable series of average stock prices ruling in various
centres.  Returns cover the two main sale periods for store
cattle discussed in Chapter 2, namely :

(a) Autumn (April - May)
(b)"  Spring (August - September - October)

The cattle prices are assembled by regional officers from any
recognised authorities in the district willing to co-operate,
such as, stock firms, auctioneers, other Government Departments
and persons specialising in livestock values.

The value recorded for each class of livestock is a fair value of
the average line for the period above in Autumn or Spring and not
an arithmetic average of values over a number of lines of livestock
in a particular class. ‘

The price is representative of the bulk of the livestock sold.

A single figure is fixed for each class and not a range of prices,
and the figure is the gross sale price before costs such as
commission are deducted. In general though the prices are
representative prices from the main sale centre for each class

of stock.

3.7.1 Regional Demarcation

Stock prices are collected by Lands and Survey Officers

from eight sale centres in the North Island and returns
forwarded to the Department of Lands and Survey in
Wellington twice a year. For the purpose of this study,
this data has specified the regional distribution of prices
available for this analysis.

Sale Centre Region
(1) Whangarei North Auckland
(2) Te Kuiti Te Kuiti
(3). Rotorua Rotorua

(4)  New Plymouth Taranaki
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Sale Centre Region
(5) Gisborne East Coast
(6) Hastings Hawke's Bay
(7) Palmerston North Manawatu
(8) Masterton Wairarapa

The store stock prices collected at each of these sale
centres are assumed to be representative of prices for
classes of livestock in that region in either Autumn or
Spring over the period concerned.

In terms of the statistical areas used by the Department

of Statistics in Figure 2.2.2, the sale centres in each
region generally coincide with the Department of Statistics
statistical areas. In fact, except for the central
Auckland afea, which has less dairy cattle (apart from the
East Coast) and beef cattle than any other statistical
area, the sale centres above are reasonably distributed
over the whole of the North Island as indicated In Figure
3.7:1s

In Table 2.2.8 the regions specified are defined as being
either surplus or deficit in their requirements for store
cattle.

o

Classes of Stock

Store stock prices received By the Lands and Survey
Department each Autumn and Spring contain several classes
of store cattle. ’

In Autumn the classes of cattle used for this analysis
were : :

(1) Good Weaner Heifers
(2) Breeding Cows

(3) Cull Cows

(4) Good Weaner Steers
(5) Medium Weaner Steers
(6) 18-month Steers

(7) 2%-year Steers

(8) Store Bullocks
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FIGURE 3.7.1 SALE CENTRES AND REGIONS IN THE NORTH ISLAND

COUNTIES:

WHANGAREL
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USED IN THE SPATIAL ANALYSIS OF STORE CATTLE

PRICES.

Northland

Central Auckland

South Auckland =

Bay of Flenty

Hawles Bay

Wellington

(Position of sale centre denoted by asterisk)
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Weaner heifers and weaner steers are 6-8 months old
weaned calves from traditional beef herds. Store
bullocks, on the other hand, are cattle in store
condition over three years old. Similarly 18 month
and 2% year steers are steers in store condition.
There are no classes of cattle in a forward store or
finished condition.

In Spring, classes of cattle are approximately six

months older. Their classification will vary from
those in Autumn, and prices for a similar class six
months older will be correspondingly higher, other

things being equal.

In Spring the classes of store cattle used in the
analysis were :

(1) Good Yearling Heifers
(2) Good 2-year Dry Heifers
(3) Breeding Cows In-Calf
(4) Breeding Cows Empty

(5) Good Yearling Steers
(6) Medium Yearling Steers
(7) - 2-year Steers

(8) 3-year Steers

(9) Store Bullocks

Store stock prices used in the analysis are set out in
Appendix III.

Seasonal Conditions

Seasonal feed conditions affect the price paid fbr store
cattie. Appendix II sets out the seasonal weather
conditions for each region, each year in Autumn and Spring.

The seasonal index reflects the seasonal weather conditions
and feed availability in each region within one of the
following three classifications for the Autumn period over
the two months, April and May, and for the Spring period,
over the three months, August, September and October.

The three seasonal classifications are :
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(1) Poor
(2) Average
(3) Good

Poor conditions were said to exist when the seasonal growth
was below normal and in particular when drought conditions
prevailed.

Average conditions represent normal seasonal growth patterns
whereas good conditions typify seasons where growth is
excellent and prospects are for this to continue.

Three sources of information were used to classify the
weather and seasonal growth conditions in each region.

4% Meat and Wool Board's Economic Service, Annual
Review of the Sheep Industry - Seasonal conditions
and District Reports [ 7].

(2) The New Zealand Year Book - Annual Review of New
Zealand's Climatic Conditions [ 3].

(3) The Annual Report of the Ministry of Agriculture
and Fisheries - Weather and Pasture Report [ 9].

Export Beef Schedule Pfices to Producers

The South Auckland Beef Development Committee [44]

assembled information on beef schedule prices and replacement
costs for the years 1957-1969 and this information is
presented in Figure 3.7.4. The comment is made in this
publication that "store cattle prices fluctuate from year

to year but are closely associated with the beef carcass
export schedule prices”.

r!l

A farmer's expectations about future profitabilﬁty-are based
on the current schedule prices. Therefore, by using the
current schedule price as a determinant of current store
prices we are postulating a naive expectation model.

This assumption is supported by several studies in the United
States. For instance, Trierweiler and Hassler [48] found
that prices paid for store cattle are not based on expected
future slaughter price, but rather on the existing slaughter
price at the time of the store cattle purchase. ‘
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FIGURE 3.7.4 RELATIONSHIP BETWEEN STORE CATTLE PRICES
AND THE EXPORT BEEF SCHEDULE Ox GAQ ($/100 1b)
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Source: South Auckland Beef Development Committee
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The export beef schedule price for Autumn is the average
of the mid-month schedule prices for April and May, and

in the Spring the average of the mid-month schedule prices
for September, October and November. The beef schedule
values used, top weight grade OxGAQ, are in Appendix I.

3.7.5 Use of Dummy Variables

Zero-one or dummy variables are used in regression analysis
when time series data can be divided into distinct classes.
Tomek [47] argues that a condition that must be

satisfied before dummy variables can appropriately be used
in regression analysis is that the original observations
can be logically divided into mutually exclusive classes.

Unless dummy variables are applied with care, their introduction
into the regression equation can result in an indeterminate
solution for the regression coefficients. There are several
alternative approaches to this problem. Each involves

some restriction on the regression coefficients (Bj's)
associated with the zero-one variables. In each case,

the consequence of the restriction is to remove the perfect
intercorrelation among the variables. _

The most common procedure (restriction) is to set one of the
B equal to zero. When interpreting the results, fhe
constant B 5 represents the intercept for the cTass omwtted
The other BJ associated with zero-one variables indicate

the deviations of the class intercepts from this base. That

is, the class effect of the particular B set equal to zero

J
appears in the constant term. o
Use of Dummy Variables for the Autumn Model

; 1 Class Dummy Variables

Store cattle are separated into eight mutually
exclusive classes. The base class omitted is
good weaner heifers.

2s Regional Dummy Variables
The North Island is divided into eight sale
centres. The base region is North Auckland

with sale centre Whangarei.
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3. Seasonal Dummy Variables

Although seasonal conditions could be
quantified and related to beef cattle

numbers using rainfall or soil moisture data
as an index ([37]), it was considered that
this degree of accuracy was unnecessary, and
that a "quality" index would be sufficient

to encompass the overall effect of the
seqsona] feed conditions on store cattle
prices. Therefore for each region (r = 1.... 8),
for each year (t = 1.... 16), seasonal feed
conditions were ranked either poor, average or

good. For W specified before, Wf takes on

frt
the values;

wo for poor seasonal conditions

wl for average seasonal conditions

wz for good seasonal conditions

Therefore in zero-one nomenclature the seasonal
dummy variables are : where wo is the base class

omitted. wlrt w2rt
Poor 0 0
Average | QR . D
Good 0 1

The seasonal feed conditions are outlined in

Appendix II.

ASSUMPTIONS UNDERLYING THE NORTH ISLAND STATISTICAL MODEL

i That the seasonal conditions poor, average and good. have the
same effect on store cattle prices in all regions and for
all classes of store cattle.

2. That the export beef schedule return to producers (0x GAQ)
has the same effect on the price of all classes of store
cattle in all regions.

3 ‘That the regional effect on store cattle prices is the same
for all classes in a particular region.

The model formulated in Section 3.6 to measure significant differences
in observed store cattle prices was estimated using linear regression
[31]. The results are discussed in Chapter 4.
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CHAPTER FOUR

REGRESSION ANALYSIS RESULTS

INTRODUCTION

The functional relationship described in Chapter 3, Section 3.8 namely :

Pert = F(Cps R Moo Si)

was estimated using multiple regression analysis. Consistent estimates
of the regression coefficients were obtained using 0.L.S. (ordinary
Least squares technique).

4.1 RESULTS

The results of the regression analysis are in Table 4.1. The
figures in parenthesis are the standard errors of the estimated
coefficients.

4.,1.1 Significance Tests on Individual Regression Coefficients
The Students - t distribution tests the hypothesis that the
individual regression coefficients are significantly

different from zero. The Null hypothesis under test in
each case is that the coefficients are zero.

If the absolute vaiue of t is greater than the appropriate
critical value e.g. at the 5% or 1% limit of the t-
distribution, the hypothesis under test is rejected. Al1.
but one of the regression coefficients are significantly
different from zero at the 1% significance level, and that
one is significant at the 5% level. The Durbin Watson,
D.W., d-statistic and the multiple regression coefficient,
RZ, in Table 4.1 are discussed later in Sections 4.1.3 and
4.1.4 respectively.

4.1.2 Tests on Subgroups of Variables

Analysis of variance tests the contribution to the regression
sum of squares of subgroups of variables, i.e. a joint test
of the significance of a subgroup of several coefficients.

In particular, we wish to know whether the following subgroups
of variables make statistically significant contributions to
the regression sum of squares :
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REGRESSION ANALYSIS RESULTS NORTH ISLAND - STORE CATTLE PRICES
AUTUMN (PER HEAD)

COEFFICIENTS OF CLASS DEVIATIONS FROM GOOD WEANER HEIFERS

WEANER WEANER 18 25

COEFFICIENTS OF REGIONAL DEVIATIONS FROM NORTH AUCKLAND

NOTES: STANDARD ERRORS ARE GIVEN IN BRACKETS
] INDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM 0 AT THE 5% LEVEL

*%  |NDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM 0 AT THE 1% LEVEL

Y
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(0.6%) (0.67) (0.06)
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(1) Class Dummy Variables
(2) Regional Dummy Variables
(3) Seasonal Dummy Variables

Table 4.1.2 sets out the results of the Analysis of Variance
and indicates that the subgroups of coefficients for class,
region, and seasonal conditions all contribute to the
regression sum of squares, i.e. influence store price
determination.

The results also indicate that the model as a whole explains
a significant proportion of the variation in store cattle
prices.

TABLE 4.1.2 ANALYSIS OF VARIANCE - NORTH ISLAND

Source of D.F. Sum of Mean Sum Level of
Variation Squares of Squares Significance
of the F
statistic
Intercept 1 3 394 345 3 394 345
Class CZ—C8 7 243 328 34 761 1%
Region R2-R8 7 8 857 1 265 1%
Weather wl, w2 2 40 738 20 369 1%
Schedule 1 277 413 277 413 1%
Total due to .
(C1ass,ScheduIe 17. . . 570:338 = 33 549 1%)
Residual 1006 67 121 . 66.72

4.1.3 Analysis of the Regression Coefficients in Table 4.1

The_Intercept

It was hypothesised that the sign of the intercept would be
negative. This is confirmed by the results. The negative
sign is consistent with the theory that the purchase price

of a store cattle beast may be partitioned into two parts :

(a) A part which will be independent of the current
beef schedule - exogenous, and represents the
cost of rearing a calf to weaning age.

(b) A part which will bear a direct relationship to



the current beef schedule price - endogencus, and
its value is determined by the system being estimated.

Lattimore [34]

In a simple model which relates store cattle price to' the
schedule, one would expect the intercept term to be negative.
The independent (exogenous) component of the store cattle
price is incorporated in the intercept coefficient and it
requires a positive schedule price sufficient to recover the
rearing costs before store cattle prices will be positive.

In our formulation a .positive store cattle price only requires
the aggregate effect of all the coefficients to be positive,
but in general, for this to ‘occur requires a positive schedule
price. E

Class _Coefficients

It was hypothesised that the class coefficient good weaner
heifers, set equal to zero, would have the lTowest value and
that the coefficients of all the other classes of stock would

be positive in value in relation to this coefficient.

The class coefficients in Table 4.1 are all positive
indicating that the prior hypothesis regarding the sign of the
coefficients was correct.

Also it was expected that as store cattle become older (and
heavier) the magnitude of the class coefficients would
increase. The values of the class coefficients show that
this is true.

The t-test (indicated by the asterisks in Table 4.1)5h0ws
that all the class coefficients are significantly different
from zero. However, we now wish to test the hypothesis that
the class coefficients are significantly different from each
other.

The Least Significant Difference test, L.S.D. test, using the
t-statistic requires the difference between adjacent
coefficients to accept the alternate hypothesis that they are
significantly different from each other to be;

2.83 at the 5% significance level, and

3.72 at the 1% significance level. (Paterson [42])
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(The dummy variable formulation used in the analysis results
in the pooled standard error being the same for all pairs of
class coefficients tested.)

Applying the above test the coefficients for all classes of
store cattle are significantly different from each other at
the 1% level, except good weaner steers and cull breeding
cows which is of no practical importance in this study.

With the effect of the beef schedule held constant, for all
classes of cattle in all regions, these coefficients reflect
changes in the age (and weight) of different classes of
cattle by shifts in the position of the intercept term.

The coefficient for breeding cows of 27.75 incorporétes the
value of future breeding potential, whereas cull cows are
sold for their meat content only.

The difference between the coefficients for goed and medium
weaner steers shows that a premium of $7.71 per head exists
for good weaner steers.

The relationship between good weaner heifers and medium
weaner steers is discussed later in this Chapter.

The remaining coefficients for classes of steers indicate that
the older and heavier an animal, the greater the class -
coefficient.

A hypothesis we wish to test with the model formulated is that
the observed store cattle prices do not differ significantly
between regions.

The store cattle industry is spatially separated by

transport differentials between regions. Testing the
hypothesis that the observed store cattle prices are not
significantly different from each other will show whether a
spatial price separation of the store cattle market exists.
However, even if the store cattle prices in different regions
are statistically different (the alternate hypothesis) it is
only by comparing the observed store cattle prices in these
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regions with the transport differentials separating them,
that we can ascertain whether present flows of store cattle
are the equilibrium flows. This is done in Chapter 6.

Those regions having an absolute advantage for breeding
store cattle are expected to have lower observed prices than
those regions which have a comparative advantage for
finishing rather than for breeding store cattle.

The surplus store producing regions (East Coast, Te Kuiti
and the Wairarapa) are expected to have lower regional
coefficients than the surrounding growing and finishing
regions.

The F-test statistic in Table 4.1.2 indicates that the
subgroup of regional dummy variables contribute significantly
(at the 1% level) to the regression sum of squares in
explaining store cattle prices, i.e. a regional component
exists in explaining store cattle prices.

North Auckland was chosen as the base region. North
Auckland does not have an absolute advantage over other
distrjcts either for producing or finishing store cattle.
The regional coefficient for Taranaki, a predominantly
dairy and steep hill country farming region was expected
to be of similar value to the base region.

Use_of Duncan's Multiple Range Test [20]
When testing the significance of differences between a set
of coefficients, the null hypothesis is that the.coefficients
come from the same distribution. That is given'more than
two coefficients ranked by size, the rank numbers of any pair
of coefficients gives some indication of the expected
difference between the coefficients. The Larger the in rank
numbers the larger the expected difference in coefficient
values. Thus it would be inappropriate to test all pairs
of coefficients in the ranked order with the same

significant difference test. Duncan's Multiple Range Test
takes account of the difference in rank number by giving a
weighting to the standard error of the coefficients for
testing the difference between them. This weighting factor
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is equivalent to the t-test for comparing adjacent pairs
in the rank order.

The data necessary to perform this test are :

(a) The regression coefficients shown in Table 4.1,

(b) The standard errors of these coefficients, and

(c) The degrees of freedom on which these standard
errors are based.

Significant studentized ranges are extracted from Duncan's
Table for the appropriate degrees of freedom (infinity in

this case). The significant studentized ranges for a test

at a 5% level of significance are extracted for samples of
sizes, p =2, 3, 4, 5, 6, 7, 8 (because there are 8 regions).
The values obtained in this way are 2.77, 2.92, 3.02, 3.09,
3.15, 3.19 and 3.23 respectively. The significant
studentized ranges are then each multiplied by the appropriate
standard error to form what may be called the "shortest
significant ranges".

We now set out to test the differences in the following
order : the largest minus the smallest, up to the largest
minus the second largest, then the.second largest minus
the second smallest, and so on, finishing with the second
smallest minus the smallest.-

Each difference is significant if it exceeds the corresponding
shortest significant range; otherwise it is not significant.

The regional coefficients were ranked in ascending order to
ascertain whether significant differences exist between
store cattle prices in each region.

Regional coefficients in ascending order

(North Te Hawke's East Mana-
Auckland Taranaki Kuiti Bay Wairarapa Coast watu Rotorua
0.00) 2:25 3.06 6.78 7.34 8.76 9.28 9.35

a a b b b b b

The coefficients with the same Duncan's letter are not
significantly different at the 5% level.

MASSEY UNIVERSITY
LIBRARY
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The above results, with reference to Figure 3.7.1 indicate
that regions in the centre and Tower half of the North
Island are statistically different from those in the upper
half - namely North Auckland, Te Kuiti and Taranaki.

This suggests that there are two distinct store cattle markets
in the North Island. In the upper half of the North

Island, Te Kuiti is a surplus store producing region

supplying cattle to the Central Auckland and South Auckland
areas.

The other market group is Rotorua, the East Coast, Hawkes

Bay, Wairarapa and the Manawatu. The East Coast and the
Wairarapa are net suppliers of store cattle to the surrounding
regions. )

One would expect that Rotorua would purchase store cattle
from Te Kuiti as well as from the East Coast region which
would suggest that the coefficient. for Rotorua, with a
supply of store cattle at Te Kuiti, should have a Tower
coefficient than 9.35 (compared with Northland). The high
regional coefficient may occur for a number of reasons.

In Chépter 2, Section 2.2 Rotorua is defined as a deficit
store producing area because store cattle produced on Lands
and Survey farm blocks do not enter the market. McCaw [38]
suggests that the store cattle in the region are below
average qualitys light framed with a dry unattractive coat,
but the demand in the region ensures that the prices paid
are higher than for cattle of similar quality in other
regiéﬁs. However, the prices for store cattle Ehould be
lower than good quality cattle in other régiohsy

Also, the geographical Tlocation of the Ngongataha saleyards,
the main saleyard in the area, is conveniently situated
close to surrounding areas. The locality of the sale point
may result in the price of store cattle being at a premium.

In Chapter 2 the East Coast, Te Kuiti and the Wairarapa are
defined as surplus store producing regions. It was
exhected that their regional coefficients would be less
than the surrounding growing and finishing regions, and if
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the observed store cattle prices are the equilibrium

market price then the prices in each region may be separated
only by transport costs. Results of Duncan's Test

indicate that the regional coefficients for the East Coast
and the Wairarapa are not significantly different from the
surrounding growing and finishing regions. This suggests
that either cattle are not transported in any great quantity
between regions or that factors other than transport costs
determine the level of store stock prices among regions.

The high regional coefficients of the store producing regions
compared with those of the surrounding store finishing
regions (in the case of the East Coast and Wairarapa)
contrary to expectations raises the possibility of dua]ity
and descriptive differences between classes of store cattle
among regions. For instance, the price paid for a weaner
steer in Gisborne may be higher on a per head basis, but

on a per pound basis it may be less than that paid in a
finishing region such as the Manawatu because of quality
differences.

Therefore we are tryinﬁ.to compare store cattle prices in
different regions where the quality and description of a
particular class of store cattle may vary. A prior
assumption of this analysis was that the description of
classes of store cattle was the same in all regions.

In Chapter 5 the assumption that the quality and description
of classes of store cattle is the same in all regions is
relaxed so that regional differences between store cattle,
that do not exist on a per head basis, may exist on a per
unit Tiveweight basis. '

In Chapter 6 the observed store cattle prices and transport
costs between selected pairs of regions are compared with
each other for particular years to determine whether the
observed store cattle prices are the equilibrium market
prices. The above analysis "averages" the regional effect
over the whole sixteen years of the analysis. However the
regions defined as surplus were store producing regions for
the whole period of the analysis.
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Seasonal Coefficients

The signs of the seasonal coefficients are positive
indicating that the effect of an average season and a
good season in all regions is positive compared with

the base weather coefficient poor. The F-test in Table
4.1.2 shows that the subgroup of weather variables
contributes significantly to the regression sum of
squares and therefore to the formation of store cattle
prices. The weather coefficients are significantly
different from each other at the 1% significance level.
In Section 4.2.1 the effect of the seasonal conditions in
individual regions is discussed.

Beef Schedule Coefficient

The beef schedule price is the only true quantitative
variable of all the independent variables. The other
variables are dummy variables and only shift the intercept
term up or down. The beef schedule coefficient indicates
that for every unit or one dollar change (per 100 1b
carcase weight) in the OxGAQ beef schedule there will be a
$3.76 change in the average price paid per head liveweight

for all store cattle in all regions. =

The Durbin-Watson, d Statistic Hannan [26]

"When the number of observations exceeds 100 and the number of

variables exceeds six, the Durbin-Watson d-Statistic
approximates an F-test with 1, n-2 degrees of freedom.

The 'd' statistic 1.4789, using the above approximation,
indicates that positive autocorrelation of the error terms
exists at the 1% significance level. Positive auto-
correlation may arises for a number of reasons :

(1) If any relevant explanatory variables are omitted
from the relationship. This is simply a
consequence of the fact that the fluctuations
which otherwise would have been described by the
omitted variable(s) are taken up by the error
component of the postulated relationship. The
omission of relevant explanatory variables such
as the level of farmers' income and the
availability of credit could have contributed to
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positive autocorrelation in this case.

(2) Incorrect specification of the model.

(3) The error terms may also contain a component
due to measurement error in the "explained",
or dependent variable. This too may be a
source of serial correlation in the composite
disturbance. It is Tikely that autocorrelation
has also been caused by a measurement error in
the "explained" variable, i.e. price of store
cattle. The store cattle prices in the analysis
are not taken from actual sales but are an average
for the region and may be influenced by the reporters'
assessment of the general movement in store cattle
prices compared with the previous year. Also the
reporter tends to maintain a similar margin between
classes of store cattle that existed in the past.

i e A e S e e

Provided that the disturbances retain their other properties,
particularly that of homoscedasticity, then application of
0.L.S. in the presence of serial correlation yields unbiased
regression coefficients. However the estimates of the
variance of the coefficients and of the variance of the
errors (i.e. the square of the standard error of the estimate
for the relationship) will be biased downwards. Thus the
t-valdes for the estimated coefficients are overstated.

Also there is some loss in efficiency in estimation and in
prediction with the estimated relationship.

No altempt has been made to estimate the autocorrelation
coefficients and then to re-estimaté the relationship under
study. Therefore caution must be taken in interpreting the
coefficients estimated, especially the predictive value of. the
relationship.

Multiple Regression Coefficient, RZ

The high R2 value, 0.89, shows that a very high proportion
of the variance in store cattle prices was explained by the
model .
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This, combined with the fact that all of the regression
coefficients have the expected signs and were

significantly different from zero, suggests that a high
degree of confidence maybe placed on the model's ability

to isolate the determinants of cattle prices and to estimate
the associated market parameters. However, the presence

of autocorrelation needs to be noted when interpreting the
coefficients estimated, especially the predictive value of
the relationship.

ANALYSIS OF INDIVIDUAL REGIONS AND CLASSES OF STORE CATTLE

The assumptions underlying the aggregate North Island model are
relaxed to test the hypotheses :

(1)

(2)

That class and the beef schedule have different effects
in each region, and

That region and the beef schedule have different effects
on each class

Using the same data as in the North Island Autumn model, the
following models were estimated.

(1)

(2)

follsl

For each region, where r = 1 ...8, to test the hypothesis

& that class and the beef schedule

t) have different effects in each
__region.

P = (Ck’ W S

krt fri?

For each class, where k = 1 ...8, to test the hypothesis
that region and the beef schedule

P = (R, W t) have different effects on each

krt s o i S

class. =

The Results of the Analysis for Each Region are Set Out

in Table 4.2.1

Table 4.2.1 indicates that most coefficients in each district
are significantly different from zero. In North Auckland
the coefficients for good weaner steers and medium steers are
not significantly different from zero, and the coefficient
for medium weaner steers in all other districts is not
significantly different from zero.

Because most store producing farmers retain those heifers
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REGRESSION ANALYSIS RESULTS FOR SEPARATE REGIONS
AUTUMN  (PER HEAD)
COEFFS OF SEASONAL
COEFFS OF CLASS DEVIATIONS FROM GOOD HEIFERS DEVIATIONS FROM POOR SEASON
P WEANER WEANER 18
KRT STEERS  STEERS MONTH 2% YEAR STORE SCHEDULE
= CONSTANT COWS BDG, COWS CULL G000 MEDIUM STEERS STEERS BULLOCKS AVERAGE QOOD 0X GAQ R2 Dale
'EGI ON
'ORTH AUCKLAND -34.0 27.05 13.99 4,99 -1.19 20469 5231 Lh,12 , 525 14,26 84 .88 1.5272
(g 80 (3.01) (3?\ (3010 (3,01) (3.01) (3.01) (3,01) (1.95) (1.97) (3.17) 3
ok sk ok dk sk #k sk . FE ek
E KUITI -23.72 26,7 8.87 1.31 2 b 357 k5,2 779 15.75 3016 92 1.6781
(3.43) (2.14) (2. 133 (2.14) (2.14) (2.1%) (2.1E) (2.1&) (1.83) (1.92) (0.13)
*eok ok sk ook ok ok ek sk Hok
'0TORUA -26.21 30,81 ?.69 To9k -1.38 18.31 30.69 34,56 7.42 12,16 L,02 .86 1.3657
(4.00) (3.17) (3,17) (3.1 (3.17) (3.17) (3173 (35172 (1:99) (2.15) (0.18)
EL] Aok * * ol ook sk ok Hok ke
‘ARANAKI -22.51 25,99 7.06 10.06 2,49 21 8 39,31 18,69 -2.41 .71 .58 .88 1.5100
sl (3. 55 (g 96) (2.96) (2.96) (2.96) (2. SZ) (2.96) (2.96) (1.92) (?.91) (8.16) .
ek sk * sk ok Rk B sedfe
: «29,12 25,81 13,13 13.19 4,00 23413 37.19 k6,50 £.90 10.24 b1 2 £
S 3130) (2:85) (Bi8%5)  (5.85)  (2.85  (5.85)  (2.85)  (2.85) (1272)  (1:80) g A e
*k ko sk *#k sk EES *ok ok EX *k
IAWKES BAY -20,28 28,94 16,12 10.69 .25 27.8 40,19 L7 4k 5.25 9.7k 3.25 93 1,737
(2.9%) (2.28) (2.28) (2.28) (2.28) (2.4g) (2,28) (2.28) (1.45) (1.63) (0.16)
Hok ok ok *k dok ok % sk *ok
TANAWAT -30.92 28,06 10.6 11.25 4,62 26.31 41.81 149,69 2,47 12,2k 4,12 91 1,9820
AT @15 G . B8 Ll e o (s ¢l i (2008) (0218
sk Hk e Kok ook e dok dook #ok *ok
A1 RARAP -29,8 28,56 510,756 11,74 2.9% 26.19 38,9k 47.06 L, 53 14,30 3.90 72 1.5537
R (3?59 (2.49) (2.49) (2.59) . (2.¢9) (2.49) (Q.E9} (2.49) (1.67) {1130 (5.1?)
sk *% ok dek sk ook *k £z sk >k

OTES:  STANDARD ERRORS ARE GIVEN IN BRACKETS

* INDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM 0 AT THE 5% LEVEL

**  INDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM 0 AT THE 1 LEVEL

"GNt



106.

necessary for replacement, one may expect the observed
values in the market place for good weaner heifers to be
similar to the value of medium weaner steers, because

"good" weaner heifers for sale may in fact only be "average"
quality. If this is true, then weaner heifers at store
stock sales maybe purchased for growing and finishing

rather than for their future productive capacity. The
coefficient for medium weaner steers is not significantly
different from zero indicating that this prior hypothesis
may be accepted.

The seasonal coeffic{ents for Taranaki are not significant,
indicating that either the seasonable variable has been
mis-specified or that weather has no impact on store cattle
values in Taranaki. The average seasonal coefficient for
Manawatu is also not significantly different from zero,
probably due to mis-specification of the seasonal variables.

The high R2 values for each regreséion equation indicates
that a large part of the variation in store cattle prices
is explained by the hypothesised relationship.

The Durbin-Watson d-statistics indicates that autocorrelation of
the residuals exists at the 1% significance level in the
estimated equations for North Auckland, Taranaki, Rotorua

and Wairarapa but is absent at thig level in the regression
equations for the other regions.

The L.S.D. test shows that the classes of store cattle for
growing and finishing; weaner steers (good), 18-month steers,
2%-year steers and store bullocks are all significantly
different at the 5% level.

The hypothesis of interest is that there is significant
variation in the size of coefficients between regions. That
is, that there are statistically different class effects in
each region, a statistically different response to the
seasonal conditions and to the prime beef schedule in each
region.

It is not possible within the scope of this analysis to test
whether the equations overall are significantly different
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from each other, or that there is a statistically significant
difference between the subgroups of class and weather
coefficients in each region.

However, it is possible to test whether there are significant
differences between individual coefficients using Duncan's
Multiple Range Test.

Significant studentized ranges are extracted from Duncan's
Table for the appropriate degrees of freedom (of 100). The
significant studentized ranges for a test at a 5% level of
significance are 2.80, 2.95, 3.05, 3.12, 3.18, 3.22 and 3.26
respectively.

The standard error used in the following analysis is the
average standard error for that coefficient over all regions.
For instance the standard error used in the multiple range
test for breeding cows is 2.65; the average for the eight
regions. Therefore, the shortest significant ranges are :
7.42, 7.82, 8.08, 8.27, 8.43, 8.53 and 8.64. Because of

the dummy variable formulation 2.65 is the average standard
error for each class of store cattle over the eight districts,
and the shortest significant ranges are similarly the same
for all classes of store cattle.

Results of Duncan's Multiple Range Test at the 5% Level
of Sidgnificance ' il

Class Coefficients in each District

Breeding Cows: No differences in the values for
N breeding cows exists.’

Cull Cows: Cull cows in HawkeS Bay are
different in value from Taranaki
only. ' o

Good Weaner Steers: A11 regions are different from

North Auckland only.

Medium Weaner Steers: Because the coefficients are not
statistically different from zero
there are no significant differences

between the individual coefficients.
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18 Month Steers: No significant differences exist.

2% Year Steers: Manawatu and Hawke's Bay are different

from Rotorua.

Store Bullocks: Store Bu11qtks in Rotorua are
different from all other regions.

The hypothesis under test here is that there are no significant
differences at the 5% level between the observed store cattle
prices of different classes in each region. The alternative
hypothesis indicates that the prices of individual classes of
store cattle are significantly different.

Duncan's Multiple Range Test does not indicate any overall
jdentifiable pattern of spatial separation of prices of store
cattle. However, taking for example, good weaner steers
comparing the shortest significant ranges in this statistical
test with the transport costs between regions set out in
Table 6.2.1 of Chapter 6, the shortest significant ranges
exceed the road transport costs between regions. Therefore
if the observed store cattle prices used in this analysis

are the equilibrium prices separated only by transport costs,
or even approaching the equilibrium prices then, because the
test statistic is greater than the transport costs

separating store cattle prices in each region, no statistical
differences would exist using this test.

Duncan's Multiple Range Test would only identify extreme
statistical price differences. If extreme differences
existed in an identifiable pattern that could not be
explained by transport costs or other factors such as
differences in quality or description between regions then
the store cattle market is not in equilibrium. In general,
where no geographical barrier exists, if an extreme price
difference exists that cannot be explained by factors such
as transport costs or quality differences then free market
forces would ensure that store stock would flow between
regions till joint equilibrium prices and flows with the
surrounding regions were established. The market is
never in equilibrium where it is profitable to transport
additional stock from one region to another.
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Seasonal Coefficients in each District

The hypothesis under test is that individual regions have
a different response to seasonal conditions.

Results of Duncan's Multiple Range test show that there are
no significant differences between seasonal coefficients

in any region, except for Taranaki whose seasonal coefficients
are not significantly different from zero. Thus the above
hypothesis is rejected. One would expect store stock prices
in districts to respond similarly to the seasonal feed
conditions. For instance, for store cattle producing areas
when good seasonal conditions occur store animals can be
presented for sale in better condition, while surplus or
adequate supplies of feed in growing and finishing regions
will tend to increase demand for store stock and result in
increased prices as farmers compete for a fixed quantity of
stock. Farmers will therefore be egigﬂiaged to purchase
store stock from surrounding regions. * Seasonal conditions
in store growing and finishing regions will shift the
aggregate demand curve for store cattle in the surplus
producing regions to the right.

Beef Schedule Coefficients in Fach Region

Regions may have a different response to the prime beef
schedule depending on whether a region's role is
predominantly store producing or store finishing.

Using Duncan's Multiple Range Test, significant differences
in the beef schedule coefficient between regions are
outlined below. !

Beef Schedule Coefficients in descending order

Mana- East North Hawke's Te

watu Coast Rotorua Wairarapa Auckland Taranaki Bay Kuit

4,12 4.11 4.02 3.90 3.84 3.58 3.25 3.16
a a ab ab ab bc c c

The coefficients with the same Duncan's letter are not significant
different at the 5% level. B

Thus the beef schedule coefficient for the Manawatu and the
East Coast region are significantly different to Taranaki,
Hawke's Bay and Te Kuiti which does not suggest any identifiable
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pattern relative to the breeding or growing and finishing
status of a region.

SEPARATE REGRESSION ANALYSIS ON EACH CLASS

The results of the separate regressicns on each class are in Table
4.3.

A1l coefficients are of the expected sign and magnitude. The
high RZ values for each regression equation indicate that a

large part of the variation in store cattle prices is explained

by the hypothesised relationship. The Durbin-Watson d-Statistics
indicate that autocorrelation of the residuals exists at the 1%
significance level in the estimated equations for good weaner
heifers and 18 month steers but is absent at this level in the
regression equations for the other classes of stock.

Nifh the exception of the seasonal subgroup of coefficients for
Taranaki analysis of variance indicates that all subgroups of
coefficients contribute significantly to store cattle price
formation in each region.

Coefficients all have the expected sign in each district, except
average weather in Taranaki which is -2.40.  (However, it is not
significantly different to zero).

Results in Chapter 4 to this point indicate that classes of store
cattle are s{gnificant]y different from each other, in the
aggregate North Island model,and all the classes of steers in the
individual regional analyses. The hypotheses that we still wish
to test are that there are; p

1 Significant differences between the seasonal coefficients
for individual classes of store cattle.

2 Significant differences between the schedule coefficients

for individual classes of stock.

1 Using Duncan's Multiple Range Test there are no significant
differences between the seasonal coefficients for classes
of store cattle, so the hypothesis that classes of store
cattle may respond differently to seasonal conditions is
rejected. Thus, although analysis of variance indicates
that seasonal conditions are significant in explaining



TABLE #.2' REGRESSION ANALYSIS RESULTS FOR SEPARATE CLASSES . OF STORE CATTLE
AUTUMN (PER HEAD)

COEFFS OF SEASONAL

COEFFS OF REGIONAL DEVIATIONS FROM NORTH AUCKLAND DEVIATIONS FROM POOR SEASON
p ' EAST HAWKES ’ SCHEDULE . 2
KRT = CONSTANT TE KUITI ROTORUA TARANAKI COAST BAY MANAWATU WAIRARAPA AVERAGE GOOD OX GAQ R Dele
CLASS OF STOCK
GOOD WEANER HEIFERS -13.00 1.64 11.03 0,56 6,04 25k SeH .20 2,60 10,08 2.68 83 1.3816
(2.70) (2.15) (2.15) (2,15) (2315) _ (2,15) (2.15) (2.15 (1.36) (1.42) (0.12)
sk Y Bk 4 %k * &k £33
BREEDING COWS =-10,11 9 15,01 =049 4.8 k.35 7.06 6.19 1.56 12,66 4.13 86 1.7617
(3.66) (2.92) (2.92) (2.92) (2.92) (2.92) (2.92) (2.,92) (2.93) (2.9%) (0.16)
deke #k ek o FE sk
CULL COWS -T7.48 0,00 L,69 -6.37 5:13 k.66 2.05 0.68 2.53 9.61 3.22 81 1.6764
(3.36) (2.69) (2.69) (2.69) (2.69) (2.69) (2.69) (2.69) (1.69) [ i) (0.15)
* * ) ET s
1:3
GOOD WEANER STEERS 21,1 " 14,0 5.62 - 18,4 8.32 11.9 11.44 L.13 12469 L0 88  1.7221
' . (2.80 (2.22) (2.22) (2.2L). (2.23) (2.24%) (2.24%) (2.2%) (2.41) (1.47) (3.13) B f‘q
Aok * ke * } ok E W FT Hok ek e
MEDIUM WEANER STEERS  =19.2 .89 10,81 L,25 “11.42 8.08 11.28 8.57 1,35 11.3 2,92 B 1,9647
(2.81 (g.zs) (2.25) (2,25) (2.25) (2.25) (2.25) (2.25) (1.213 (1.43) (0.13)
sk sk *x ok T ok e ok ok
Wi :
18 MONTH STEERS -12,86 5.12 - 8,61 1.75 8.68 ° 9.8 11.06 9.9 b ,49 11,32 3.89 .85 1,5650
EE Hk I Aok ' Aok L Aok * sk ik
25 YEAR STEERS . -13.69 1,31 9,28 7.56 10,94 10,48 i, 68 10.67 3,78 9,26 L7 .88 1,8543
(3.59) (2.37) (2.87) (2.57) (2.§?J (2,87) (2.87) (2.87) _ (1.50) (1.89) (0.16)
STORE BULLOCKS -1,62 2,45 1:&# 5012 8.48 594 10.32 704 L,08 9.56 .71 .88 1,9814
(3.31) (2.88) (2.38) (2.88) 2.88) (2.88) (2.58) (2.88) (1.81) (1.50) (0,16)
ok ] ik #* * T seske

NOTES:  STANDARD ERRORS ARE GIVEN IN BRACKETS
* |INDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM 0 AT THE ﬁi LEVEL

*¥* INDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM 0 AT THE 1§ LEVEL
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store cattle prices, the seasonal effect is the same for
all classes.

The hypothesis under test is that individual classes of
store cattle have the same schedule coefficient, i.e.

does the beef schedule have the same effect on all classes
of store cattle.

If we consider those classes of store cattle that are
purchased for growing and finishing we would include good
weaner heifers which we have assumed may be purchased for
growing and finishing (as well as for their future
productive capacity).

The results of Duncan's Multiple Range Test shown below
indicate those beef schedule coefficients which are
significantly different at the 5% level.

Beef Schedule Coefficients in ascending order

Good Med. Good :

Wnr. Wnr. Wnr. 18 mth. Store 2% year
Heifers Steers Steers Steers Bks. Steers
2.68 2.92 3.40 3.89 4.71 4.74

a a b. . c d d

Those coefficients with the same Duncan's letter are not
significantly different at the 5% level.

Apart -from the pairs, good weaner heifers and medium weaner
steers, store bullocks and 2% year steers, the beef schedule
coefficients are all significantly different from each

other.

As the classes of store cattle become older (and their weight
increases) the beef schedule coefficient increases. In

fact the coefficient tends to approximate the carcass weight
or meat equivalent of the class of store cattle in question.
Good weaner heifers and medium weaner steers, which have the
smallest schedule coefficient, are also the lightest classes
of animals. Good weaner steers on the other hand are
heavier (and possibly in better condition) which is in turn
reflected in a higher beef schedule coefficient.

For younger classes of stock,purchasers of store cattle do
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however, pay more than the schedule price for the carcass
weight meat equivalent of the store animal, The

value of future weight gains is incorporated in the price
for the younger animal and reflects the growth potential
of the younger animal. This concept is developed further
in Chapter 5.

On the other hand, the schedule coefficient for store
bullocks and 2% year steers approximates the actual carcass
weight of these animals indicating that they are approaching

their optimum slaughter age. (The coefficient acts as a factor,
$/100 1b, slaughterweight)
Figure 4.3. shows graphically the results discussed above.

As the age of the store animal increases, a unit change in
schedule is reflected more directly in the actual carcass
weight of the animal. For instance, for a store bullock,
for every dollar change in the schedule,there is a $4.71
change(ﬁgF_iOO 1b carcass wé?ﬁﬁij?ﬁﬁzﬁgjza1ue of the store
animal, whereas for good weaner steers, for every dollar

change 1in the schgg%%;fﬁhere is only a $3.40 change(ﬁer

100 1b carcass weight)in the price of the store animal.

RESULTS OF THE REGRESSION ANALYSIS FOR SPRING

The results for the aggregate North Island regression for Spring
are presented in Table 4.4.

The high R2 value indicates that the hypothesised relationship
explains a large part of the variation in store cattle prices
for the Spring analysis.

The Durbin-Watson d-statistic indicates that autocorrelation of
the residuals occurs at the 1% level of significance.

Analysis of Variance indicated that all sub-groups of coefficients
contribute significantly (at the 1% level) to the formation of
store cattle prices.

As in the Autumn analysis, Table 4.4 indicates that all the
regression coefficients are significantly different from zero
(except Taranaki which we would expect to be similar to the base
region Northland) and are of the expected sign and magnitude.
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Figure 4.3. Relationship Between Store_
Lattle Prices and the Export
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TABLE &4k

REGRESSION ANALYSIS RESULTS NORTH

ISLAND - STORE CATTLE PRICES

SPRING

(PER HEAD)

COEFFICIENTS OF CLASS DEVIATIONS FROM GOOD YEARLING HEIFERS

YEARLING YEARLING

COEFFICIENTS OF REGIONAL DEVIATIONS FROM NORTH AUCKLAND

DRY COns & 3
KRT 2 YEAR IN COWs STEERS STEERS YEAR YEAR STORE EAST  HAWKES
= CONSTANT HEI FERS CALF CuLL GOOoD MEDIUM  STEERS STEERS  BULLOCKS TE KUITI ROTORUA  TARANAKI COAST  BAY MANAWATU  WA!RARAPA
-27.77 17.29 23.95 2,81 13.06 b,27 26,45  37.80 12,02 3,47 9.1 0.93 3.53 6.62 7.60 502
(1.57) (1.22) (1.22) (1.22) (1.22) (1.22) (1.22) (122 (422 (1.16) (1.16) (1716 (1-16) C1.16) (1,16) (1.16)
ek %ok ok &k %k ek Hk Hexk sk R sk . ik Ed 3 sk bk
Y
—
’ (85
COEFFS OF SEASONAL DEVIATIONS *
FROM POOR SEASON
OX GAQ 2
AVERAGE GOOD SCHEDULE R DY,
1,81 5479 L 0.87 12792
(0.72) (0.71) (0,06)
* ek Hosk

NOTES:

STANDARD ERRORS ARE GIVEN IN BRACKETS

% INDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM O AT THE 5% LEVEL

*%  |NDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM O AT THE 1% LEVEL
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Changes in the seasonal conditions appear to have less impact
on store cattle prices than in Autumn as evidenced by the lower
seasonal coefficients for an average and good season of 1.81
and 5.79 respectively (c.f. Autumn 3.44 and 10.82).

With particular reference to the regional coefficients, the
coefficients for the surplus store producing regions Te Kuiti,
the Fast Coast and the Wairarapa are significantly different
and lower than the surrounding store finishing regions. This
would suggest that these regions have an absolute advantage

in producing store cattle or, that at this time of the year
there is less demand from growing and finishing regions for
stock than in the Autumn so that prices are lower.

However further analysis of the Spring data showed similar
results as those in Autumn. Also in terms of the number of
store cattle traded, the analysis of the monthly sales of store
stock in Hawke's Bay in Chapter 2 Table 2.3.2.2 indicates that
far less cattle are traded in the Spring than the Autumn, 15.3%
compared with 62.4% of the total traded over the whole year.

SUMMARY OF RESULTS OUTLINED IN CHAPTER 4

With particular reference to Autumn, the individual regression
cogfficients for the aggregate North Island model were of the
expected sign and magnitude.

Store cattle prices do exhibit regiona1-differences, however,
the results of the individual regional regressions indicate that
these regional differences do not exist in any identifiable
pattern. ;

In the North Island model the classes of steers are significantly
different from each other. However significant differences in
class coefficients between regions do not exist in an identifiable
pattern.

Although seasonal conditions contribute to store cattle price
formation, the effect of changes in seasonal conditions is
the same in all regions and on all classes of stock.

Differences in the beef schedule coefficient in different regions
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do not display any identifiable pattern.

However the beef schedule coefficients for individual classes
of store cattle, apart from the pairs, good weaner heifers and
medium weaner steers, 2% year steers and store bullocks, are
significantly different from each other. As classes of store
cattle become older, the beef schedule coefficient increases
and with older classes of store cattle such as 2% year steers
and store bullocks the coefficient approximates the carcass
weight. (Because the coefficient is $/100 1b c/c wt).

In this Chapter it was assumed that classes of store cattle are
the same in each region. However descriptive problems exist
between regions and the weight and dua]ity of store cattle vary
between regions. In Chapter 5, store cattle prices are placed
on a per unit liveweight basis to try and remove the descriptive
problem that may exist between regions. This will allow the
“true" regional differences to be isolated.
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CHAPTER FIVE

REGRESSION ANALYSIS OF STORE CATTLE PRICES
ON A CENTS/LB LIVEWEIGHT BASIS IN THE
NORTH ISLAND

INTRODUCTION

The statistical model formulated in Chapter 3 is used to measure
significant differences between classes of store cattle in different
regions on a per unit liveweight basis and the results compared with
the results in Chapter 4 (per head basis).

5.1 ESTIMATION OF THE LIVEWEIGHT OF CLASSES OF STORE CATTLE

In Chapter 3 and Chapter 4 it was assumed that classes of store
cattle are homogeneous products which do not vary between regions
or over time. This assumption is relaxed and the weights of
classes of store cattle for each region are incorporated in the
analysis. Thus the descriptive and quality problems that arise
in the reporting of store cattle prices between regions are

to some extent removed.

For instance, comparing weaner steers in.Gisborne and Northland,

a descriptive problem may arise. Weaners bred in Gisborne are
larger framed and heavier than those produced in Northland, but
their classification may be identical because of the descriptive
norms for classes of stock that are accepted in each region.
Prices paid for weaner steers in Gisborne may be greater than in
Northland, but this regional difference in store cattle prices may
be due to differences in quality and description with the price
paid on a per unit liveweight similar. - '

Regional Advisory Officers of the Ministry of Agriculture and
Fisheries estimated the liveweight for average lines of store
cattle in each region.

The hypothesis under test is that store cattle prices are regionally
different when expressed on a per pound liveweight basis.  The null
hypothesis is that the regional coefficients are similar.
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Also we wish to test the hypothesis that the relationships
between individual classes of store cattle and the beef schedule
on a per pound liveweight basis are the same as those on a per
head basis in Chapter 4.

The estimated 1iveweights for store cattle for Autumn and Spring,
for an average line of stock in each class, are set out in Table
5.1. The method used to estimate the weight of classes of store
cattie is subjective. However because there is no quantitative
data available some measure of liveweight partially removes the
descriptive and quality problem that results when reporting prices
of store cattle in different regions.

It is assumed that the liveweight of classes of store cattle is
constant from 1957 to 1972. However, over time there has been an
increase in the liveweight of younger classes of store cattle.

The increased profitability of running beef cattle has resulted in
the beef herd having access to a greater proportion of the farm's
resources (land, labour and capital). Thus weaners bred for
growing and finishing are larger and heavier than those in the
early 1960's when cattle were run more for development purposes and
for the health of sheep.

Therefore the assumption that the liveweight of classes of store
cattle is the same over the whole period of the analysis, 1957-
1972, may also confound the results.

h class

LW, .. is the liveweight for a store cattle beast in the Kt
in the rth region. Also for the following analysis the carcass
weight of all classes of store cattle is assumed to be approximately

50% of the liveweight.

'SPECIFICATION OF THE MODEL

The model formulated follows that specified in Chapter 4.
Pret/Wir = T(Chs Res Wepps Sp)

Where:
P LW = store price, in cents per pound liveweight
ket g Tk th th
for the k™ class in the r~ region in the
year t (for Autumn and Spring).
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St = beef schedule price per pound in the year t
Ck is a class dummy variable
= 1 for class k; = 0 elsewhere
Rr is a regional dummy variable
= 1 1in region r; = 0 elsewhere
wfrt is a seasonal dummy variable where Nf takes the

values :
NO for poor seasonal conditions
Nl for average seasonal conditions

N2 for good seasonal conditions

and k = 1 ... 8 for Autumn and 1 ... 9 in Spring
r= 1 ...8 #
t=1...16

5.2.1 Assumptions Underlyina the North Island Model
The assumptions for the per unit liveweight model are the
same as for the per head mcdel of Chapter 4. Namely :

1o That the seasonal conditions ha&e the same effect
on the price of store cattle in each class in
" each region.

2y That the beef schedule has the same effect on the
~ price of store cattle in each class in each region.
3. - That the regional effect is the same for all

classes in a particular region.

RESULTS OF THE AUTUMN REGRESSION ANALYSIS - NORTH ISLAND

The functional relationship described above was estimated for

Autumn using ordinary least squares regression. Table 5.3 sets

out the results. The figures in parenthesis are the standard
errors of the estimated coefficients. All the regression '
coefficients are significantly different from zero at the 1% level.
The Durbin-Watson, d-statistic, and the multiple regression
coefficient are discussed in Section 5.3.3.

The results for the Spring analysis are discussed briefly at the
end of this Chapter in Section 5.6.



TABLE 5.1
ESTIMATED LIVEWEIGHT OF STORE CATTLE (LBS) - NORTH ISLAND (1973)

NORTH AUCKLAND . EAST COAST HAWKES BAY MANAWATU WAIRARAPA
(WHANGAREI ) TE KUITI ROTORUA TARANAKI (G1SBORNE) (HASTINGS) (PALMERSTON NORTH) (MASTERTON)
() AUTUMN
GOOD WEANER HEIFERS 375 350 350 350 koo k10 375 ko5
BREEDING COWS . 200 - 900 . 900 950 900 ’ 200 1 000 200
CULL COWS 825 ' 850 850 900 825 825 , 900 825
CO0D WEANER STEERS L3 oo koo 400 160 ks Lso 70
MEDIUM WEANER STEERS _ 370 350 350 375 380 390 koo 390
18 MONTH STEERS 850 750 700 750 700 725 750 720
2% YEAR STEERS 1 000 900 900 900 950 960 o200 950
STORE BULLOCKS 1 150 1 000 1 000 970 1 130 1150 1 000 1150
(11) SPRING
GOOD YEARLING HE| FERS 500 . 500 450 ko0 500 520 425 515
2 YEAR DRY HEIFERS 700 750 720 550 735 750 600 735
BREEDING COWS IN CALF . 900 850 850 '950 850 850 1 000 850
CULL cous 950 950 900 850 960 975 900 965
GOOD YEARLING STEERS 560 550 500 500 610 €3 550 625
MEDIUM YEARLING STEERS 490 480 k30 Lso 550 575 475 560
2 YEAR STEERS 5 VR 1 000 850 800 800 840 880 850 850
3 YEAR STEERS ! 1100 1 000 1 000 920 280 1 020 250 1 000
STORE BULLOCKS . 1 200 ) 1 150 1 500 970 1130, 1 150 1 100 1 140

SOURCE: REGIONAL AVisoRY OFFICES OF THE MINISTRY OF AGRICULTURE AND FISHERIES

A



TABLE 5.3
REGRESSION ANALYSIS RESULTS NORTH ISLAND - STORE CATTLE PRICES

AUTUMN  (PER LB)

COEFFICIENTS OF CLASS DEVIATIONS FROM GOOD WEANER HEIFERS COEFFICIENTS OF REGIONAL DEVIATIONS FROM NORTH AUCKLAND
WEANER WEANER 18 2%
KRT /Liep CoWs cous STEERS STEERS  MONTH MONTH STORE EAST HAWKES
3 CONSTANT BREEDING CuLL MEDIUM GOOD STEERS STEERS BULLOCKS TE KUITI ROTORUA TARANAKI COAST BAY MANAWATU WAIRARAPA
-1.16 -2,95 -4,26 0.77 0.89 -1.80 -2.06 -2.10 1.11 2,42 0.85 1.55 1.15 Tots 1.15
(0.27) (0.19) (0.19) (0.19) (0,19)  (0,19) (0.1%)  (0.19) (0.19) (0.19) (0.19)  (0,73) (0.13) (0.19) (0.13)
ok ok e Aok & ek ek ok ek ek sk *§ sele ook desie

"eel

COEFFS OF SEASONAL DEVIATIONS
FROM POOR SEASON

0X GAQ 2
AVERAGE 600D SCHEDULE R Dulda
0.57 *1.80 0.58 82 1.2150
(0.12) (0.13) (0.01)
* % ok Aok

NOTES ¢ STANDARD ERRORS ARE GIVEN IN BRACKETS
* INDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM 0 AT THE 5ﬁ LEVEL

*% [NDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY D!FFERENT FROM 0 AT THE 1% LEVEL
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5.3.1 Tests on Sub-Groups of Coefficients
Analysis of Variance (Table 5.3.1) indicates that the
sub-groups of variables, namely :

1. Class Dummy ‘Variables,
2. Regional Dummy Variables, and
3 Seasonal Dummy Variables

all contribute significantly to store cattle price formation,
i.e. to the regression sum of squares.

TABLE 5.3.1 ANALYSIS OF VARIANCE : NORTH ISLAND (c¢/1b)

Level of
Significance
Source of of the F
Variation B.F. 5.8, M.S.S. Statistic
Intercept 1 77,048 77,048
Class C2--C8 7 3.024 432 1%
Region R2—R8 7 401 57 1%
Weather Hl-Hz 2 1 SO 535 1%
Schedule - 1 6,720 6,720 1%
(Total due to
Class - Schedule 17 1,122 659 1%)
Residual 1,006 2,417 2.4

5.3.2 Analysis of the Regression Coefficients in Table 5.3
The Intercept

As in Chapter 4 the negative sign of the intercent is
consistent with economic theory. S

Class Coefficients

Analysis by Yver [53] and Jdarvis [28] of investment
behaviour and supply response in the Argentine beef cattle
industry is relevant to the North Island store cattle
industry and price formation in this market.

Yver considers a theoretical cattle producing firm that,
at any point in time, holds a mixed portfolio of cattle of
different age and sex. The decisions that the firm has
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to make are; at what age to slaughter males; and for
females, whether to slaughter or retain them for breeding.

It is assumed that a firm wants to maximise its net
returns over time, which is equivalent to maximising the
net present value of an animal at birth. The decision
variable in this maximisation is the time of slaughter.
Having derived the necessary and sufficient conditions for
this maximum, the capital value (store value) of an

animal at any age can be derived. We are particularly
interested in the impact of a change in the beef export
schedule price and feed prices on these capital values.

The significant conc1usionslc0ncerning the effect of changes
in the price of the beef schedule and feed prices on
capital values are summnarised below.

(1) The capital value of an animal at any age prior
to slaughter is greater than its slaughter value
at that age (on a per 1b basis).

(2) A1l cattle transactions will take place at the
capital values (assuming a homogeneous set of

~ farms). Thus store cattle prices per 1b will
be greater than schedule prices per 1b;
approaching equality at slaughter weights.

(3) " The elasticity of store cattle prices per 1b
with respect to the beef schedule price is :

(a) Positive and greater than unity for
all cattle in the herd below the
optimum slaughter age and equal to
unity at this age.

(b) Larger for female animals than for
male animals.

(c) Highest at birth and declines
monotonically towards unity as the
age of the animal approaches the
slaughter age.

(4) The elasticity of store cattle prices per 1b.,
with respect to feed prices (i.e. changes in
seasonal conditions which affect the opportunity
cost of grass)is :
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(a) negative for all animals in the herd
below the optimum slaughter age and
equal to zero at this age;

(b) Tlarger in absolute value for female
animals than for male animals;

(¢) largest in absolute value at birth
and declines monotonically towards
zero as the age of the animal approaches

T the slaughter age.

(5) If both beef and feed prices increase in the same
ratio, store prices (per 1b) of all animals will
increase in the same ratio. |

(6) An increase in beef prices or a decline in feed
prices will increase the optimum slaughter age of
all animals in the herd.

i When both beef and feed prices increase in the same
ratio, the optimum slaughter age does not change.

Yver's conclusions have important implications in the short
run for the cattle firm. The short run implication of an
increase in the beef schedule price is that the firm will
choose to hold more animals with a longer horizon (e.g.
breeding cows, heifers and young male cattle) and hold
fewer (sell more) animals close to the slaughter age (older
classes of steers).

When poor seasonal conditions occur and the price of feed
increases the cattle firm will choose to dispose first of
thos¢ animals whose capital values have declined. the most;
young steers and females.

An important assumption of Yver's analysis is that cattle
firms are homogeneous, i.e. he does not have a
stratification of cattle firms with specialised growing and
finishing units separated from the store breeding units.

In fact, in New Zealand our breeding farms cannot physically
grow and finish cattle for slaughter (except where land
types are heterogeneous).

The conclusions of Yver's analysis are applicable to the
North Island cattle industry in the sense that Argentina
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and New Zealand breed and finish store cattie under range
conditions.

For the class coefficients Yver's conclusions suggest that
the coefficients for all classes of store cattle would

have a negative sign with respect to good weaner heifers -
the omitted class coefficient. Also the coefficients should
be more negative the older the class of store cattle.

The class coefficients in Table 5.3 set out below do not
support this hypothesis. This does not mean that Yver's
results are not applicable to the New Zealand situation.
Female calves and female cattle in Yver's analysis are of
comparable quality with male (steer) cattle of the same age.
But for North Island store cattle sales observed, the Tines of
heifers described as "good" weaner heifers that are offered
for sale are generally those heifers remaining atter a store
cattle producing farmer has selected (retained) the "best"
for future herd replacements. On the other hand, lines

of good weaner steers offered for sale are the "best", and
the price paid for weaner heifers reflects their growing

and finishing potential compared with weaner“steers, and

does not reflect their future productive capacity as in Yver's
analysis.

Class Coefficients in descending order

Good Medium Good Breed-
Weaner Weaner Weaner 18 mth 2% year Store ing Cull
Steers Steers Heifers Steers Steers Bullocks Cows Cows

0.89 0.77 (00.00) - -1.80 -2.06 -2.10 -2.95 -4.26
a a b ¢ G d e

Coefficients with the same Duncan's letter are not significantly
different at the 5% level.

The coefficients for good weaner steers and medium weaner
steers are positive compared with good weaner heifers. This
indicates that medium weaner steers may be preferred for
growing and finishing before 'good' weaner heifers.

The coefficients for breeding cows and cull cows are more
negative than the coefficients for other classes of stock
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which indicates that their pér unit Tiveweight store
(capital) value is less than the store value for all
classes of steers. However female animals in these
classes are older than classes of steers sold in store
cattle markets. This would make the results consistent
with Yver's theoretical beef investment model.

The coefficient for cull cows is most negative. Cull
cows have no further productive value and their use for
growing and finishing is limited. Cull cows may be
sold in a forward store condition and immediately
slaughtered for their present meat content at the boner
cow schedule rate which is less than the prime beef
schedule (O0xGAQ).

The above results are also qualified by emphasising
that the estimated weights for the classes of livestock
are not the actual weights and will not reflect price
changes due to seasonal conditions in any year.

Regional Coefficients

The hypothesis tested is that store cattle prices are
regionally different on a per unit Tiveweight basis.

In Chapter 4 it was hypothesised that store cattle

prices in different regions are separated by transport
costs. In particular, it was expected that regions
defined in Chapter 2 as surplus store producing regions
would have lower regional coefficients than the
surrounding growing and finishing regions (because they
have ‘an absolute advantage with respect to breeding

store cattle). The difference betwéen the coeefficients,
if the observed market prices were the equilibrium
market prices, would approximate the transport costs
between pairs of regions. However surplus and deficit
store producing regions are not significantly different
from each other, although they do separate into two
market blocks; an upper North Island market, (Northland,
Te Kuiti and Taranaki) and a central-lower North Island
block. (The regional differences in store cattle prices
compared with transport costs is not investigated till
Chapter 6).
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However it was considered that regional differences may
be obscured by the quality and description problem due
to the descriptive norms that exist in different districts.

This assumes that cattle buyers act rationa]ly, with the
price paid for store animals related to the buyers'
estimate of the live weight amongst other things (such
as quality and growth potential).

The F-statistic in Table 53.1indicates that the sub group
of regional dummy variables contribute to price formation
in the store cattle market.

North Auckland was chosen as the base region. The
coefficients for all regions were expected to be positive
(greater than zero) compared with North Auckland which is
a poorer store producing and finishing region than the
major store producing; Te Kuiti, East Coast and Wairarapa
and the finishing regions; Manawatu and Hawke's Bay.

Duncan's Multiple Range Test tests whether significant
differences in store cattle prices (per 1b) exist.

‘Regional Coefficients in ascending order

North

Auck~ Tara- Te Hawkes ,Waira- East Mana-

land naki  Kuiti Bay rapa Coast watu Rotorua
0.00 0.8 1.11 1.15 1.15 1.56 1.75 2.42

a ab ab ab " be € d

Coefficients with the same Duncan's letter are not significantly
different at the 5% level. -

The large regional coefficient for Rotorua compared with
North Auckland still exists on a per unit Tiveweight basis.

In Chapter 4 it was suggested that the high regional
coefficient for Rotorua was the result of excess regional
demand for poor quality store cattle. In Table 5.1
estimated liveweights for store cattle for the Rotorua
region are comparable with the poorer store producing and
finishing regions; North Auckland and Taranaki.  Thus
high prices on a per head basis will be even higher on a
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per 1b basis. The value of the coefficient shows this.

Also, even allowing a premium for the accessability of

the Ngongataha saleyards, personal observations indicate
that stock are not superior to those found in saleyards in
other sale centres such as Te Kuiti, Gisborne, Hastings,
Palmerston North and Masterton.

It was expected that the regional coefficients for the
surplus store producing regions would be less than the
coefficients of the surrounding growing and finishing
regions. Also, if the observed store cattle prices are
the equilibrium prices each pair of regions would be
separated by transport costs, with the surplus store
producing regions having lower coefficients (on average
over the 16 years) than the finishing regions reflecting
the cost of transporting store cattle from the former to
the latter.

For example in the Manawatu store cattle are relatively
more expensive to produce and the breeding of store
cattle cannot compete with finishing enterprises.
Farmers in the Manawatu purchase store cattle in other
regions and transport them "home" to finish on fat lamb
farms. The size of the coefficients and the results of
Duncan's test support this hypothesis for the transfer
of store cattle from the Wairarapa to the Manawatu, but
not for the transfer of store cattle from the East Coast
to the Manawatu. The test also suggests that store
cattle would be purchased in Te Kuiti and Hawke's Bay.
However transport of store cattle from as far north as
Te Kuiti does not in general occur. But the fiow of
store cattle from Hawke's Bay is possible. Although the
Hawke's Bay and Waipawa counties are defined as deficit,
store cattle are drawn from surrounding counties for sale
at Stortford Lodge, Hastings.

Te Kuiti, a net producer of store cattle, has a low regional
coefficient. However transfer of store cattle from Te
Kuiti is mainly to the South Auckland and Central Auckland
areas where we do not have a sale centre. The regional
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coefficients also suggest that store cattle should move from
Te Kuiti to Rotorua. This does occur.

Thus the statistical model formulated, except for the East
Coast, supports the hypothesis that store cattle prices in
different regions are separated; with the surplus store
producing regions having significantly lower coefficients
than the surrounding growing and finishing regions.

In Chapte; 4 there were no significant regional differences
between coefficients in the central and lower half of the
North Island; Hawke's Bay, Wairarapa, East Coast, Manawatu
and Rotorua. Adjusting the store cattle prices by the
estimated liveweights in Table 5.1 removed the descriptive
and quality variation that may exist in the store cattle
prices between regions. Results of Duncan's test on a
per 1b basis showed that significant differences did exist
between the coefficients of the surplus store producing
regions and deficit regions except for the East Coast;

the major surplus store producing region.

The East Coast, a surplus regicn, has a high regional
coeffiﬁient which may be due to Tow liveweight estimates

for store cattle iﬁzthis region. However, on a per head
basis the size of'regional coefficient was greater than the
coefficient for surrounding regions.which purchase store -
cattle from the East Coast, i.e. Hawkes Bay and Manawatu

(but not Rotorua). If the high regional coefficient cannot
be explained by the fact that the data is incorrectly
specified or that the liveweights are not realistic (too Tow)
for store cattle on the East Coast, then there must be other
factors affecting the price of store cattle in Gisborne.
However, the large framed, well bred store cattle in Gisborne
may command a premium because of their good quality and
reputation for good growth rates.

Seasonal Coefficients
The coefficients are also significantly different from each
other at the 1% level.

The signs of the weather coefficients are positive as expected,
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indicating that the effect of an average season and a

good season is positive compared with the base seasonal
coefficient (poor). And as expected a good scason on

8 per unit weight basis has a greater impact than an average
season on store cattle prices.

Eeef Schedule Coefficient
The beef schedule coefficient (0x GAQ) indicates that for
a unit chgnge in the beef schedule price there is an 0.58

cents per 1b increase in the price paid per 1b for store
cattle (of all classes).

Assuming that the carcass weight of an animal for all
classes is approximately 50% of the liveweight, then a cent
change in the beef schedule price results in a more than
proportional increase (i-€.0.5 cents/1b) in the value of
store cattle.

The greater than proportional increase in the store cattle
price indicates that the value of further weight gains is
incorporated in the store price of steers for growing and
finishing, and for breeding stock, incorporates their
future productive capacity.

5.3.3 Durbin-Watson, d-Statistic
The Durbin-Watson, d Statistic indicates that autocorrelation

is present in the residuals. This may result in the

variance of the regression coefficients being biased downwards.
There is also some loss in efficiency in estimation and in
prediction with the estimated relationship. The possible
reasons for autocorrelation are discussed in Chapter 4.

The reader needs to be aware of the fact that autocorrelation
exists when interpreting the results of the model formulated.

5.3.4 Multiple Regression Coefficient,.Rz, 0.82
The high R2 value, 0.82 shows that a high proportion of the
variance in store cattle prices is explained by the model.
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INDIVIDUAL REGION REGRESSIONS

As 1in Chapter 4, Section 4.7, the assumptions underlying the
aggregate North Island model are relaxed and a separate
regression run on each region with the data adjusted for
liveweight. The results are set out in Table 5.4.

Analysis of variance indicates that, with the exception of the
seasonal condition sub group of variables for Taranaki and
Rotorua, the sub groups of variables all contribute
significantly to price formation in the store cattle market,
i.e. to the regression sum of squares.

Therefore within each region store cattle prices still exhibit
a class effect even though they have been adjusted for liveweight.

A11 coefficients, except for an average season in Taranaki, are
of the expected sign.

Class Coefficients

In North Auckland good weaner steers as well as medium weaner
steers are negative with respect to the base class omitted -
good weaner heifers. In general the per unit liveweight
coefficients become more negative as store cattle become older.
This is censistent with the hypothesis tested on the aggregate
North Island model and Yver's theory.

Thus on a regional basis the magnitude and sign of the coefficients
for classes of store cattle follow those hypothesised for the
North Island model, namely that the store value of a cattle beast
is greatest for younger cattle and declines with age,

Seasonal Coefficients

A11 coefficients are significantly different in each region at the
5% level (except for Taranaki and Rotorua where the F-statistic is
not significant). (I.e., ave. significantly different from good.)

Using Duncan's Multiple Range Test the only significant difference
that exists between regions is that the seasonal coefficients for
Taranaki are lower than the coefficients in other regions. However
the F-statistic shows that seasonal conditions in Taranaki (and
Rotorua) do not contribute to store price formation.

For all other regions there is no significant difference between the
seasonal coefficients.



TABLE 5.4 REGRESSION

ANALYS1S

RESULTS FOR SEPARATE REGIONS

COEFFS OF REGIONAL DEVIATIONS F-?

-AUTUMN

R LB

GOOD WEANER HEIFERS

COEFFS OF SEASONAL

DEVIATIONS FROM POOR SEASON

PkRT WEANER WEANER .
/LuKR i STEERS STEERS MONTH 2% YEAR STORE j SCHEDULE 2
CONSTANT COWS BDG, COWS CULL MEDIUM GOOD STEERS STEERS BULLOCKS AVERAGE 00D 00X GAQ R Dol
REGI ON
"ol9 '2:. "3! 'q’ "0019 "0102 "2 ? “:- 0.84’ 2.”11" 'D.. 6 0.8 . 9
NORTH AUCKLAND (0_5g} IR 26) (0.26) (0ok6)  (0.46)  (0.4%) ﬂo) .EZ) (0.30) (0:30) (0.333 31,8969
ek EL3 ET S ET ] skt EE] ekt ek
TE KUITI 0.3 -k,61 -0.38 0.93 -2.25 -2.39 -2,18 141 2.581 0.52 0,8 1,48
(o.ég) 23) (0.%3) (0.13) (0.33) (0.43)  (0.%3) (0.43) (0.37) (0.38) (0.03) b L
ek Aok * £ Heke Eh =k E ek
ROTDRUJ\ 0- 1 'I;’-Lf'? '6050 "0139 003? '3-84 —I}.L{-S ‘l?‘ 9r 1-22 .0 0. D 0.80 0. 20
(0.88) (0.69) (0.69) (0.69) (0.69) (0.69) (0.69) (0.69) (0.47) (0.42) (0,34) &
4ok *% ok #k e e ik e ;:
TARANAKI 0.91 -3,61 =5.36 0.00 1.26 -2 44 =177 =141 ~0.3% 0.87 0.55 0.8 1.65
(0.61) (0.51) (0, 51) (0.51)  (0.51)  (0,51)  (0.51) (0.51) (0.33) (0.33) (c. 23) 7 93
ook =k * i ok ET ok s
EAST COAST -0,60 -2.67 -3.54 1.58 1,56 -0.97 -1.86 -2,33 0.07 1.62 0.6 0.8 i
(0:62) 55 Q23 05 W@ 0dy W 6 (0232) (0237) RIS R
ek ke E 2 * % e el E 3 e
HAWKES BAY 0. bk =170 38 1.55 1.02 ~0.08 -0,98 ~0.23 0.88 1.69 0,48 0,87 1.k92L
(0.51) (0.40) (0. 0) (0.40) (0.40) (0.40) (0.40) (0. hﬂ) (0.25) (0.28) (0.03)
ok g * * ek #o sk
PALMERSTON NORTH -0.84 -3.61 -4,80 217 0.79 -t.73 -1.34 -1.45 0,46 2.12 0.66 0,86 1.5262
(0,76) (0.53) (0.53) (0.53) (0.53) (0,53) (0. 53) (0.53) (0.35) (0.37) (0.03)
ok ] . sk = sk ek sk
WAIRARAPA ~0,53 -1.84 -3.36 1.10 1.24 -0,35 ~1.13 -1.85 0,60 2.20 0.57 0,90 1.5868
(0.53) (0.37) (0.37) 0.37)  (0.37)  (0,37)  (0.37) (0.37) (0.25) (0.26) (0.03) 58
Ao ek sk ke ek E & b2 d ek

NOTES:  STANDARD ERRORS ARE GIVEN IN BRACKETS

* INDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM 0 AT

THE 5% LEVEL

4
%% |NDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM 0 AT THE 15 LEVEL
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However a different response may exist in some regions if a

more accurate measure of seasonal conditions were used. The
effect of a good season on store cattle prices in North Auckland
may be different from Hawke's Bay, a region which has an absolute
advantage compared with Northland for finishing store cattle.

Beef Schedule Cecefficients

In Chapter 4 the hypothesis that regions may have different
responses to the beef schedule was rejected. Although significant
differences did exist on a per head basis, they did not exhibit

any identifiable pattern. Similarly on a per unit liveweight
basis the significant differences between regression coefficients
do not exhibit any identifiable pattern.

Durbin-Watson d Statistic and Multiple Regression Coefficient

The Durbin-Watson d statistic indicates that positive autocorrelation
of the residuals exists at the 1% significance level in all regions
except North Auckland, Taranaki and the Wairarapa.

The high values of the multiple regression coefficients show that
a high proportion of the variance in store cattle prices in each
region has been explained by the model.

REGRESSION ANALYSIS FOR EACH CLASS

The results of the regressions for éach class are in Table 5.5.

In general the coefficients are significant1y-different from zero
except for the constant (intercept) and medium weaner steers.

We do not have any prior hypothesis about the signs or values of

the regional coefficients (except that coefficients in the growing

and finishing regions should be greater than those for the store
producing regions. This hypothesis is tested later in this Section).

The seasonal coefficients are of the expected magnitude, and for
each class the seasonal coefficients are significantly different
from each other at the 1% level (using the L.S.D. test).

Analysis of variance indicates that the subgroups of variables for
each regression contribute significantly (1% level) to store cattle
price formation.

In particular this indicates that classes of store cattle adjusted
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COEFFS OF REGIONAL DEVIATIONS FROM NCRTH AUCKLAND
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for liveweight in each class still exhibit regional differences.
(This may be due to incorrect estimates of liveweights for classes
of store cattle in some regicns).

The F-statistic only indicates that there is an overall regicnal
effect and not which regions are significantly different from each
other.

Using Duncan's Multiple Range Test significant regional differences
for each class do not exist in any systematic or identifiable
pattern, i.e. there is no difference in the coefficients for regions
defined as surplus or deficit in Table 2.2.8.

Seasonal Coefficients

Yver's conclusions suggest that changes in seasonal conditions will
theoretically have a greater impact on the price of female classes
of stock, and theoretically a greater impact on the price of
younger classes of store cattle than on the price of older classes.
Poor seasonal conditions will raise the opportunity cost of grass.

Thus for steers, Yver's theory suggests that average and good
seasonal conditions (compared with poor seasonal conditions) will
raise the value of younger classes of steers (weaners) more than
the value of older classes of steers (i.e. 2% year steers).

The seasonal coefficients (compared with a poor season) for classes
of steers are set out below and the results of the Duncan's test
outlined.

(1) Average Seasonal Coefficients in Ascending Order

Store- 2% Year 18 Month Good
Bullocks Steers Steers. ‘ Weaner
Steers
0.40 0.41 0.57 1.02

a ‘ a a b

(2) Good Seasonal Coefficients in Ascending Order

Store 2% Year 18 Month Good
Bullocks Steers Steers Weaner
Steers
0.92 0.96 1.55 3.03
.a a a b

Coefficients with the same Duncan's letter are not significantly
different at the 5% level.
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Thus the effect of average and good seasonal conditions (compared
with poor) on the price of good weaner steers is significantly
different and greater than the impact on older classes of steers.

Consistent with the conclusions earlier in this Chapter and in
Chapter 4, the effect of seasonal conditions on 'good' weaner
heifers is less than that for good weaner steers. This is
contrary to Yver's model, but is in accord with conditions in the
market place. ‘However the effect of good seasonal conditions on
'good' weaner heifers is not significantly different from good

and medium weaner steers, and is similarly significantly different
from older classes of steers.

On inspection the effect of an average and gcod season (compared
with poor) on the price of 18 months steers is greater than that
for 2% year steers and store bullocks. However, the difference
is not significant.

This contrasts markedly with the results in Chapter 4 where the
seasonal conditions had no effect on the price of steers on a per
head basis.

Beef Schedule Coefficients
Yver's model suggests that changes in the beef schedule price will

have, in theory, a greater impact on the price of female classes
of cattle and a greater impact on the price of younger classes
of store cattle than on older classes of store cattle.

Thus for the regression coefficients a cent change in the beef
schedule price will result in a greater change in the per 1b _
liveweight of a younger animal. At slaughter, assuming carcass
weight is approximately 50% of the liveweight, a cent change in
the beef schedule will result in a 0.5 cents/1b change in the
value of the animal (on the hoof).

The beef schedule regression coefficients for growing and
finishing classes of store cattle are set out below.

Beef Schedule Coefficients in Ascending Order:

Store Weaner Weaner
Bull- 2% Year 18 Month Weaner Steers Steers
ocks Steers Steers Heifers Medium Good

0.45 0.52 0.53 0.71 0.78 0.81
a ab b ' C cd d
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Coefficients having the same Duncan's letter are not significantly
different at the 5% level.

The results above are consistent with the theory. The regression
coefficients indicate that for a change in the beef schedule price
there will be a greater increase in the per 1b value of younger
classes of store cattle.

Also in the New Zealand store cattle market weaner heifers are
purchased for growing and finishing and not for breeding, so the
results are consistent with Yver's theoretical beef investment
model.

The schedule coefficient is greatest for good weaner steers.
Assuming that the carcass weight is approximately 50% of Tiveweight,
then the value of the coefficient for 18 month steers and 2% year
steers of 0.53 and 0.52 indicate that these classes are near their
slaughter age. Store bullocks on the other hand have a
coefficient Tess than 0.5 indicating that their store vaiue is less
than their slaughter value. Yver's conclusions suggest that these
animals are past their optimum slaughter age. They may have been
retained on farms for purposes other than meat production such as
breaking in steep hill country. When these supplementary uses

are taken into account it may not be irrational to hold these
animals past their optimum slaughter age as meat producers.

In Chapter 4 the value of the beef scheduTe coefficient ($/100 1b)
increases as the class of store cattle becomes older. Also the
coefficient tends to approximate the carcass weight of the animal,
although, for younger classes of steers store cattle buyers pay
more than the beef schedule price for the carcass weight
suggesting that the value of further weight gain is incorporated
in the price for the younger animal. The results in this Chapfer
show that for a one cent increase in the export beef schedule price,
store cattle buyers will pay correspondingly more per 1b for a
weaner (of both sexes) than they will for older classes of store
cattle.

Figure 5.5.1, relationship between store cattle prices and the beef
export schedule on a per 1b basis, summarises the results discussed
above and illustrates the changes that occur, per 1b Tiveweight, for
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Figure 5.5.1. Relationship Between Store Cattle Prices and the _

_Beef Export Schedule (0xGAQ) - Per 1b.
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different classes of store cattle for a unit change in the price
of the export beef schedule.

The slope of the Tines for weaner steers and heifers are not
significantly different from each other (using Duncan's Multiple
Range Test). Similarly the slope of the lines for older classes
of steers are not significantly different, but the slope of the
lines for weaners are significantly different from the older
classes of steers. The slope of the lines for weaners is steeper
than the slope 'of the Tines for the older classes of steers.
Therefore, for every cent change in the export beef schedule price,
there will be a greater change in the value per 1b liveweight for
weaners than for older classes of steers.

Figure 4.3, which illustrates the relationship between store cattle
prices and the beef export schedule on a per head basis indicates
that for every dollar per 100 1b change in the price of the beef
export schedule there is a greater change in the store cattle price
for older classes of stock than for weaners. However, on a per 1b
basis the response to changes in the beef export schedule is greater
for the younger classes of cattle (i.e. weaners).

Figure 5.5.2. Changes in_the Export Beef Schedule

Yo
Coefficient Over the Life of a Male Store Animal _
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Figure 5.5.2 summarises the change in the value of the beef export
schedule coefficient over the 1ife of a male (steer) stere animal.

Elasticity of Store Cattle Prices with Respect to the Beef
Schedule Price ‘

Yver's conclusions suggest that the elasticity of store cattle prices
with respect to the beef schedule price is positive and greater than
unity for all animals below the optimum siaughter age and equal to
unity at this stage. The elasticity of store cattle price with
respect to the beef schedule price is higher for younger steers and
declines monotonically towards unity as the age of the animal
approaches the optimum slaughter age. (Also the elasticity is
higher for female animals than for male animals at all ages).

The elasticity of store cattle prices with respect to scheaule
prices are set out below, where the elasticity of store cattle
prices with respect to beef prices at the mean is defined as :

Average Schedule Value per 1b.
EE; = Regression Coefficient x Average store stock

k
for Ox GAQ Schedule for value for the kth class per 1b.
the kth class of store
cattle

The elasticity of store cattle prices with respect to beef

schedule price for classes of growing and finishing cattie

in descending order

Good Medium  Good
Weaner Weaner Weaner 18 Month 2% Year Store
Steers Steers Heifers Steers Steers Bullocks

1.186  1.140 1.129  1.013  1.009  0.901

‘The elasticities set out above are consistent with Yver's conclusions
and are in the hypothesised direction. The elasticity for 'good'
weaner heifers is not greater than good weaner steers. In the .
North Island saleyards heifers offered for sale are normally
purchased for growing and finishing purposes and not for their
breeding potential. Average weaner steers are also preferred

ahead of 'good' weaner heifers for growing and finishing. The
elasticity for store bullocks less than unity is consistent

with Yver's conclusions. Although store bullocks are past their
optimum slaughter age as meat producing animals, they may be held
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on farms for purposes other than growing and finishing such as
development work on hill country farms. When these supplementary
uses are taken into account it may not be irrational to hold these
animals past their optimum slaughter age as meat producers.

However there may be other reasons why the elasticity is less than
unity.

The elasticity of store cattle prices with respect to the beef
schedule price suggests that if perfect market knowledge exists
then store bullocks would never change hands at less than their
slaughter value, and hence the elasticity would never be less than
unity. '

Everitt [22] shows in Figure 2.3.4 that a wide disparityiof
estimates of the carcass weight of Tive animals can occur.

In particular, there is a marked tendency to underestimate the
carcass weight of heavier animals. Therefore the meat content
of store bullocks maybe undercestimated due to lack of information.
Conversely the live weight estimates for store bullocks in each
region maybe too high. Both these measurement errors may result
in an elasticity less than one.

The elasticities suggest that the optimum slaughter age for
growing and finishing cattle in the North Island is
approximately 2% years, i.e. at that age where the elasticity

equals unity, (i.e. a unit change in schedule will result in a unit
change in the store/slaughter price of cattle).
Lowe's [35] results refer mainly to fat lamb farms where it is

possible to grow and finish cattle before the second winter at
18-20 months.  However, in the aggregate, for all land types,
_catt1e may not be finished till an older age becauseédf physical
restrictions on the growing and finishing of store cattle. This
may also take into account the supplementary uses of cattle such
as development work on hill country.

Durbin-Watson d Statistic and Multiple Regression Coefficients
The Durbin-Watson statistic indicates that positive autocorrelation

of the residuals exists at the 1% significance level in the
regression analyses for good weaner heifers and 18 month steers,
but is absent at this level in the regression equations for the
other classes of stock.
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The high value of the multiple regression coefficients show that
a high proportion of the variance in store cattle prices in each
class is explained by the model formulated.

RESULTS OF THE REGRESSION ANALYSIS FOR SPRING

The results of the aggregate North Island regression for Spring
are presented in Table 5.6.

Analysis of variance indicates that all sub-groups of variables
contribute significantly (at the 1% level) to the regression sum
of squares.

As in the Autumn Analysis, Table 5.6, indicates that all
coefficients are significantly different from zero at the 5%
level (except for the intercept and medium yearling steers which
are not significantly different from good yearling heifers - the
omitted coefficient).

Changes in seasonal conditions appear to have less impact on store
cattle prices than in Autumn.

The class coefficients for the aggregate North Island Spring model
are consistent with Yver's conclusions and are similar to the
results in Autumn (except that all classes of stock are about 6
months older). ‘

The regional coefficients for the store producing regicons; Te
Kuiti, East Coast and Wairarapa are significantly different and
lower than the surrounding growing and finishing regions except
for Hawke's Bay, which confirms our prior hypothesis that
coefficients of surplus store producing regfons should be lower
than the surrounding growing and finishing regions.

The Durbin-Watson d statistic indicates that autocorrelation is
present in the residuals at the 1% level. The multiple
regression coefficient shows that a large proportion of the
variance in store cattle prices is explained by the hypothesised
relationship.

SUMMARY OF THE RESULTS IN CHAPTER 5

With particular reference to Autumn, the individual class coefficients



TABLE 5,6

REGRESSION ANALYSIS RESULTS NORTH |SLAND - STORE CATTLE PRICES

COEFFICIENTS OF CLASS DEVIATIONS FROM GOOD YEARLING HEIFERS

¥

COEFFICIENTS OF REGIONAL DEVIATIONSFROM NORTH AUCKLAND

P T DRY COWs YEARLINSG YEARLING 2 3
.KR /LN 2 YEAR IN COWs STEERS STEERS YEAR YEAR STORE EAST HAWKES
XR — CONSTANT HE! FERS CALF CULL MEDI UM Gooo STEERS STEERS BULLOCKS TE KUITI ROTORUA TARANAKI COAST MANAKATU WAL RARAPA
-0.43 =082 -2,2%  -Lk,28 0.3% o.sg =1.53  =1.75 -2.35 0.88 2,18 138 0,51 0.48 1485 0.64%
(0.2%) (0.18) (0.18) (0.18) (0,18)  (0,18)  (0.18) (0,i8)  (0.13) 0,17)  (0.17) (0,77) (0,17) (0.17)  (0.17) (0,17)
*% ] ok #k Hok EE 3 Fk *k sheske ke ek ok *ok
=~
Y
»
COEFFS OF SEASONAL DEVIATIONS
FROM PDOR SEASGH
OX GAQ 2
AVERAGE G00D SCHEDULE R D.lW.
0,27 0,76 0.60 0.8% 0,9921
(0.11) (0.11) (0,01)
. * ek s
NOTES 3 STANDARD ERRORS -ARE GIVEN IN BRACKETS
* INDICATES THAT THE COEFFICI ENTS ARE SIGNIFICANTLY DIFFERENT FROM 0 AT THE 5ﬁ LEVEL

**  INDICATES.THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM O AT THE 1% LEVEL
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for the aggregate North Island and regional models are of the
expected sign and magnitude hypothesised by Yver. Lines of

'good' weaner heifers offered for sale in North Island cattle

sales are generally those heifers remaining after a store

producing farmer has selected the best for future herd replacements.
Therefore lines of weaner heifers offered for sale are purchased
for growing and finishing so that the results are consistent with
Yver's model. The results also suggest that medium weaner

steers are preferred for growing and finishing before 'good' weaner
heifers.

The statistical model formulated on a per 1b basis removes the
descriptive and quality variations that exist between regions.
Duncan's test shows that significant differences exist between the
coefficients of the surplus and deficit store producing regions.
Also the coefficients of the surplus store producing regions are
Tower (except for the East Coast) for the North Island model.
However, as in Chapter 4, for each class;systematic regional
differences do not exist. |

Changes in seasonal conditions have a greater effect on younger
classes of store cattle. That is changes in the opportunity cost
of feed due to changes in the seasonal conditions have a greater
impact on the store (capital) value of younger classes of stock,
This seasonal impact on store cattle prices was not evident in the
per head analysis of Chapter 4.

Similarly changes in the store (capitaf) value of an animal, for
every unit change in the beef schedule price, is greater for
younéer clecses of store cattle. This is consistent with

the conclusions of recent theoretical beef investment models of
which Yver and Jarvis are two examples. .

The elasticity of store cattle prices with respect to beef schedule
price for classes of growing and finishing cattle conform with
Yver's conclusions. In particular the elasticity is positive

and greater than unity for all cattle in the herd below the

optimum slaughter age and declines monotonically towards unity as

the age of the animal approaches the slaughter age. The elasticities
suggest an optimum slaughter age for growing and finishing

cattle for the eight regions of the North Island of approximately

30 months.



CHAPTER SIX

SPATIAL PRICE DISTRIBUTION
OF STORE CATTLE.

INTRODUCTION

The objective of this Chapter is to investigate the spatial distribution
of store cattle prices in relation to the transport costs between

selected pairs of regtons.

6.1 SALE CENTRES
Regions are separated, but not isolated by a transportation
cost per physical unit which is assumed to be independent
of volume. There are no legal restrictions to limit the
actions of profit-seeking traders in each region. Sale
centres in each region (see Figure 3.7.1) are designated by
a single point. o
Table 6.1 sets out the shortest mein routes to the nearest
mile between the eight designated sale centres.
TABLE 6.1 SHORTEST MAIN ROUTE BY ROAD (MILES) BETWEEN SALE CENTRES -
i o:
=% — b o
S 2 < 5
w 2 2
WHANGAREI r g E y E
TE KUITI 241 = = = e
L o L2
ROTORUA 260 119 . @ 2 5
GISBORNE Bl 306 187 £ ":9: E Z
v xI = -
NEW PLYMOUTH 349 108 227 11 E §
HASTINGS T 397 253 162 25k 157 3
PALMERSTON NORTH 52 211 2zl 151 254 103
MASTERTON 518 282 291 292 218 67 135

Source: Shell Road Map, 1973 Edition
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TRANSPORT COST DIFFERENTIALS BETMEEN REGIONS

The transport cost differential , Cpq, is the per unit cost of
shipping a store cattle beast in a particular class from the
pth region to the qth region, where Cpq may be either on a per

head basis, or on a per unit liveweight basis.

A matrix of transport costs, Cpq‘s between regicens for different
classes of stock were obtained from the Horth Island Road
Carriers Associaticn for each region. However, the analysis is
restricted to two classes of cattle; good weaner steers and 2%
year steers. Table 6.2.1 sets out the transportation costs in
1972 for weaner steers between each sale centre, and Table 6.2.2
the transport costs for 2% year steers between each sale centire.
In both tables the upper value in each cell is in cents/1b and

the Tower value is in dollars/head.

TABLE 6.2.1 ROAD TRANSPORT COSTS, AUTUMN 1972, FOR WEANER STEERS

BETUEEN SALE CENTRES.  THE UPPER VALUE, C_ , TN EACH
CELL IS THE TRANSPORT COST IN CENTS/LE, WHILE THE
LOWER IS _IN DOLLARS/HEAD.
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6.2.2  ROAD TRANSPORT COSTS, AUTUMN 1972, FOR 2% YEAR STEERS
BETWEEN SALE CENTRES IN THE NORTH ISLAND.  THE UPPER
VALUE, € IN EACH CTil 1S IN CENTS/LB WHILE THE LOWER

.‘LME__TS_ .TJ {_DOLLARS/HEAD .

n
o
L4
g =
= = =
T+ =5 =
= a2 “ peo
2 Ll g ?
BHANGAREL 2 9 = =
7 T
0,95 c/L8 o & =
TE KUITI 8.8% §/HEAD = é ? E
1.03 0456 %/LU o = 9
ROTORUA 9.57 5.25 /HEAD ﬁ g §
d o
1.18 0,9 LB = ]
NEW PLYMOUTH 10,97 gj B.ég g%nax\o = E
=
11” 11 if 0'76 1 36 /LF
G! SBORNE 1}.52 10;%7 7.07 12:5? %/HEAD
1432 0,78 0.65 0,90 0.49
HASTINGS 12,30 eih 6,04 8.35 L 61 %4nihb
: 1,49 0,90  0.86 0,61 0,92 0,40 ¢/La
PALMERSTON NORTH 13,89 8436 8,00 5471 8.57 3,69 $/HEAD
178 0,96 1,00 0479 0.95 045 0.29 /LB
MASTERTON 16,05 8,57 9,35 7,39 8.90 4,16 2,73 $/HEAD
Source: North Island Road Carriers Association

The transportation costs on a per unit liveweight basis, cents/1b,
are included to remove the descriptive problem that exists between
store cattle for some regions. The fransportrcost on a per pound
basis is calculated by dividing'the per head cost by the average
weight for weaner steers for all regions, i.e. 435 1bs, and for

2% year steers by 933 1bs.

Since 1961 there has been no legal restriction on the distance
travelled by cattle by road transport. Road transport costs
between each pair of regions, in general, will be less than
transport costs between pairs incorporating road and rail charges,
because the distances travelled by the lower rail charges, are

not great enough in the North Island to offset the short hauls

_hecessary by road from farm to railhead and then railhead to farm.

The transport costs in both tables are the average of the rates
quoted for each sale centre. Values quoted are for minimum truck
Toads of 44 weaner steers and 24 2% year steers.
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Rebates for backloading have not been included. However, in
general, where the hirer provides at least the prescribed
minimum load both ways a rebate of 25% shall be allowed on the
schedule rates for the smaller, or if the same, for the return
load. Where a back load is provided by a hirer other than the
original hirer then a rebate of up to 12%% on schedule rates

may be allowed to each hirer.

Since May 1968 Lhe averace increases in the North Island road
transport rates to May 1972 have been 27.5%. The increases

over the period are outlined in Table 6.2.3. These may not
reflect the actual increases in any region, but are in general,
representative of rates charged by .carrier firms over this period.

TABLE 6.2.3 INCREASES IN NORTH ISLAND ROAD TRANSPORT RATES

Increase -
Year Ending May % Cumulative
1968 0.0 0.0
1969 4.5 4.5
1970 5.0 9.5
1971 135:B 23.0
1972 4.5 & 27.5

Source: MNorth Island Road Carriers Association

For good weaner steers and 2% year steers the analysis is restricted
to three years between 1968 and 1972.

Thus, for weaner steers the 1972 road transport costs iﬁ Table 6.2.1
were adjusted to give the appropriate road transport rates for 1970
(by multiplying by 0.820) and for 1968 (by multiplying by 0.725),
and for 2% year steers the road transport costs for 1971 and 1969
were calculated by multiplying the 1972 transport costs in Table
6.2.2 by 0.955 and by 0.770 for 1971 and 1969 respectively to give

- the éorresponding road transport ratesfor these years.

The purpose of this Chapter is to test the hypothesis that the
observed prices in each region are the joint equilibrium prices.
The hypothesis is tested by comparing the difference between



observed prices for selected pairs of markets with the transport

costs between these markets. If the observed store cattle prices

are the joint equilibrium prices for a pair of regions, then the

difference between these prices will be less than or equal to the

transport cost between the two regions.

If the difference between the observed siore cattle prices between

pairs of regions is greater than the transport cost between the

regions then further flows of store cattle may occur before the

equilibrium position is reached. Therefore it is profitable to

transport additional store cattle between pairs of regions until

the equilibrium market prices are reached. Transport of additional

store cattle between regions after this is not profitable.

6.2.1

Iipact of Seasonal Conditions on Store Cattle Prices

Results of Chapters 4 and 5 indicated that seasonal conditions
affect the price of store cattle in a particular regicn.
In this Chapter it is hypothesised that the seasonal
differential (difference in seasonal conditions) between
two regions in a particular Autumn may influence store
cattle prices in both regions. For instance,-in a region
experiencing good seasonal conditions the demand for store
cattle may shift the region's demand curve to the right.
Because in any year the supply in a region is predetermined,
increase in demand for store cattle will increase the
e of store cattle in that region and thus make it more
¢ ~iitable to transport store cattle from surrounding regions.
If the surrounding regions are experiencing average or poor
seasonal conditions then the demand for store cattle in these
regions may shift to the left. Thus the resulting store
cattle price difference between regions may further favour
the transfer of store stock to the region experiencing good

seasonal conditions.

Thus, depending on the seasonal conditions that exist between
any possible pair of regions, the degree of 'surplusness'
or 'deficitness' of a region may vary in a particular year.

Seasonal feed conditions referred to in Chapter 3 (and set
out in detail in Appendix II) are given in Table 6.2.4.
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TABLE 6.2.4 SEASOMAL _FEED COMDITIONS FOR AUTUIMN

1968 1860 1970 1871 1972

Whangarei P IS A A G
Te Kuiti p A P A G
Rotorua P A P A G
Taranaki A A A P G
Gisborne A P A G G
Hawkes* Bay P A G G G
Manawatu 3 A P P G
Wellington P P P P

Where P = Poor seasonal feed conditions

A = Average " "
G = Good i 1 il

STEERS IN RELATION TO TRANSPORT COSTS BETWEEN SELECTED PAIRS

OF REGIONS.

Table 6.2.1 sets out transport costs, Cpq’s, for good weaner steers
between each possible pair of regions. ; ’

For the analysis the pairs of regions were selected between which
movements of -store cattle were most likely to occur.

In particular, flows from the three surplus store prodiucing regions,
the East Coast, Wairarapa and Te Kuiti. Théese regions have an
absolute advantage for breeding store cattle. '

Thus, the sale centres, Gisborne, Masterton and Te Kuiti represent
the regions from which, in general, there is a net outflow of store
cattle. The transfer of store cattle from other regions also
occurs, but the net transfer from other regions in any year may be
determined to a greater extent by seasonal conditions. Also the

" quantity and price paid for store cattle purchased in Gisborne,

Masterton and Te Kuiti by the surrounding regions will depend on the
seasonal conditions on the farms of both vendors and purchasers.

The sale centres for the selected pairs of regions are set out in
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Table 6.3 for the three years; 1972, 1970 and 1968.

In Table 6.3 the price difference, bpq, represents the weaner
th i

steer price in the p™ region minus the weaner steer price in

the qth region.

The transport cost, C 5 is the cost of transporiing a weaner
t . th .
steer from the p h region to the g~ region.

The regional price differential, dro, is the weaner steer price
Lo |
difference (b__) minus the transport cost (C_ ).
pq Pq
ie. d = -
P9

b C
Pq Pq

In Table 6.3 only those regional price differentials with an
absolute value greater than the transpert cost are shown.

1

If bpq I :>Cpq and dpﬂ has a necative sign additional flows of

weaner stcers from the ﬁth to the qih region should theoretically

be profitable. '

Similarl if{b =C__and d__ has a positive sign, additional
V1) pal " pe T Spay® t PRI 0

flows of weaner steers from the q~ to the p~ region should

theoretically be profitable.

This Tast result implies that surplus store prcducing regions would
purchase store cattle from surrounding regions. For this reason
the discussion is limited primarily to the movement of store cattle
from the p™ surplus to the qt deficit région as defined in Table
v (A1so it was recognised in Chapter 5 that there was a

large number of store cattle available from the Stortford Lodge

sale centre. Even though the region is defined as deficit, store
cattle from surrounding counties are brought to Stortford Lodge for
sale, It is the largest sale centre for the Hawkes Bay

statistical area and therefore attracts a large number of vendors and

purchasers).

Therefore, for the selected pairs, flows are in general from
. surplus store producing regions to surrounding growing and finishing
regions.

Table 6.3 sets out the results of the analysis for the selected
pairs of regions for 1972, 1970 and 1968. On a per head basis in
1972, the negative regional price differentials, dpq's, suggest
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TABLE 6.3 600D WEANER STEERS, ANALYSIS OF REGIONAL PRICE DIFFERENCES
AND TRANSPORT COSTS

$/HEAD ELLE
- "0 Spa Yq "o S Y
SALE CENTRES
(P) (SECECIED PAIRS (q) .
TE KUITI - HAANGARE] 0 hes 1.4 1e1
TE KUITI - - ROTORUA -20 2.7 ~17:3 =50 0.6 <B4
TE KUITI - NEW ?LYHOUTH‘ « 6 2.7 - 3.3 ~1.5 0.6 ~0,9
G1SBORNE - TE KUIT! +15 Se5 + 5 +0,7 1.3
G1SBORNE - _ ROTORUA -5 3.7 - 1.3 ok 0.8 3.6
GISBORNE - HASTINGS +9 2.5 65 12,5 0,6 +149
G1SBORNE - PALMERSTON NORTH -5 k.9 - 0,1 1.6 1e1 ~0,5
HASTINGS - PALMERSTON NORTH -1k 2.1 ~13.9 U 0.5 =346
MASTLRTON - PALMERSTON NORTH -15 1B ~13.5 -l 0.3 ~3.8
MASTERTON - HASTINGS -1 223 0.0 05
1970
SALE CENTRES
(SETLECTED FATRS)
TE KUITI - WHANGAREI 0 3.7 +0.9 0.9 0.0
TE KUITI - ROTORUA -15 23 ~13.7 -3.8 045 ~3.3
TE KUITI - NEW PLYMOUTH -8 2,2 - 5.8 =240 a5 =1.5
GISBORNE - TE KUITI +15 k.5 #10,5 +3,.6 140 +2,6
GISBORNE - ROTORUA . + 5 3.0 + 240 -0.1 0.7
@1 SBORNE - HASTINGS +12 2.0 +10,0 +3,1 0.5 +2,6
G1SBORNE - PALMERSTON NORTH +10 k.0 +6.,0 T +1,8 0.9- +0,9 ’
HASTING - PALMERSTOM NORTH -2 Ta? - 0,3 -1.2 0.4 -0,8
MASTERTON - PALMERSTCON NORTH -2 1e2 - 0,8 =11 0,3 -0.8
MASTERTON = HASTINGS 0 1.9 +0,2 0.4
1968
SALE CENTRES
(SELECTED PATRS)
TE KUITI - WHANGARE] +10 3ok + 6,6 +3.1 0.8 +2.3
TE KUITI - ,ROTORUA -5 2,1 - 2.9 -1.3 0¢5 -0.8
TE KUITI - NEW PLYMOUTH o 2.0 +0.3 0.5
GISBORNE _ = TE KUITI + 5 LS| + 0,9 =00 0,9
GISBORNE - ROTORUA 0 2.8 -1.6 0.6 -1.0
GISBORNE - HASTINGS +9 1.9 + 8.1 42,2 0.4 +1.8
.GISBORNE - PALMERSTON NORTH 0 o 4 =0,.2 0.8
HASTINGS - PALMERSTON NORTH -9 1.6 - Tb -2.5 0.4 =2, 1
MASTERTON = PALMERSTON NORTH -2 1.1 - 0.9 -0,9 0.3 -0,6

MASTERTON - HASTINGS + 7 1.7 + 5,3 +1,6 04 +1,2
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that it is profitable to transport additional weaner steers from
the surplus store producing regions of; Te Kuiti to Rotorua end
New Plymouth, Gisborne to Rotorua and Palmerston North, and
Masterton to Palmerston North. Weaner steers may elso flow from
Hastings to‘Pa]merston North. The dpq's calculated on a cents/1b
Tiveweight basis indicate that these fiows are also profitable

on a per 1b basis.

Seasonal conditions for Autumn 1972 were good in all districts
so that no seasonal differential exists between regions.

The.possibility of additional flows suggests that the observed prices
are not the equilibrium prices and that further flows of store cattle
are still profitabie and may occur before equilibrium prices will
result.

In 1970 the negative d__'s indicate that additional flows of weaner
steers would be profitable from; Te Kuiti tc Rotorua and Taranaki;
Hastings to Palmerston North; and Masterton to Paimerston North.
Also the regional price diffecrentials on a per/1b basis also suggest
these flows are profitable.

Seasonal conditions in 1970 1in each recion suggest that the
transfer of weaner steers from Te Kuiti to Taranaki would be
assisted by the scasonal conditions. leaner steers are moving
from a regioq experiencing poor seasonal conditions to a regicn
experiencing average seasonal conditions. Thus the seasonal
differential may alter the regional price difference in Taranaki's
favour. |

Results for 1968 indicate that further flows of weaner steers
should be profitable from; Te Kuiti to Rotorua; Hastings to
‘Palmerston North; and Masterton to Palmerston North. Thus the
observed prices do not appear to be the equilibrium prices for the
above pairs of regions.

_ Although a negative regional price differential greater than the
transport costs does not exist between Gisborne and Rotorua on a
per head basis, it does exist on a per unit liveweight basis.

This indicates that a descriptive problem may exist on a per head
basis between districts and that flows are profitable if the per 1b
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liveweight prices are considered.

The negative regicnal price differentials over the three years
suggest that additional flows of store cattle from Gisborne and
Te Kuiti to Rotorua should be profitable.

Similarly additicnal flows from Hastings and Masterton to Palmersicn
North appear to be profitable on a per head and per unit liveweight
basis.,

The seasonal conditions in their dummy variable form do not seem
to have much impact on regional price differentials. However a
more precise seasonal index may indicate a more definite
relationship between seasonal conditions and regional price
differences. -

The above results indicate that additional flows of store cattle
from the surplus store producing regions to the growing and
finishing regions is profitable. This suggests that the observ
market prices in each region are not the eguilibrium market prices
and that additional flows of store cattle are prefitable till this
equilibrium position is reached.

INVESTIGATION OF THE SPATIAL PRICE DISTRIBUTION OF 2 YEAR

STEERS IN RELATICN TQ TRANSPORT COSTS BETWELM REGIONS.

Table 6.1.2 indicates the matrix of transport costs, Cpq's betvieen

each possible pair of regions. However the analysis is restricted
to those regions between which inter-regicnal flows of store cattle
are known to occur and are the same as for weaner steers.

Compared with weaner steers the transfer of 2% year steers between

farms are not as important. In fact Table 2.3.2.2 indicates that

2% year steers constitute only about 8% of store cattle sales for
Meat and Wool Board Survey farms in Hawke's Bay, whereas weaner steers
comprise 40%.

. The results of the analysis are summarised in Table 6.4 for the

years 1972, 1971 and 1969 where bpq, Cpq’ and dpq are the same as
for the weaner steer analysis.

In 1972 the negative regional price differentials, d__'s indicate
that further flows of 2% year steers are profitable from; Te Kuiti
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TABLE 6.4 2} YEAR STEERS, ANALYSIS OF REGIONAL PRICE DIFFERENCES
AND TRANSPORT COSTS
$ /HEAD /LB
1272 b c d b G d
P — Pa pg Tpg Pq Pq bq
(STLECTID FAIRS)
4
$£)lUIT| - WHANG?ée| -25 8.9 * 16,1 -1 b 140 =0 h
TE KUITI a ROTORUA ‘ =30 5.3 ~24.7 =3.3 0.6 ~2.7
TE KUITI - NEW PLYMOUTH =25 L8 “25.2 -2.8 0.5 2.3
G1SBORNE - TE KUITI +35 10,6 20 b +3.1 1l 42,0
Gl SEORNE - ROTORUA + 5 Tel -0,7 0.8
G1SBORNE - HASTINGS +16 k.6 14 +1.8 0.5 1.3
GISBORNE * = PALMERSTON NORTH 0 8.6 ~0,7 0469
HASTINGS - PALMERSTON NORTH +10 o 4 + 1.3 +.1 0.6 40,5
MASTERTON - PALMERSTON NORTH -5 2.7 - 2.3 =1e3 0.3 =1.0
MASTERTON - HAST IHGS +16 3.7 1R +2,6 0.5 2.2
1971
SALE CEHNTRES
(SECECTED FAIRS)
TE KUITI o WHANGARED -10 Ty #3.3 0.1 0.8
TE KUITI - ROTORUA -20 45 -15.5 ~2e7 50;5 =167
TE RULTI - NEW PLYMOUTH =20 k.2 -15.8 -2.2 0.5 «1.7
GISBORNE - TE KulTl +25 9.2 +15,8 *2.1 1.0 =151
GISBORNE = ROTORUA + 5 6e1 =02 0,7
G1SBORNE - HASTINGS + b 4,0 +0,6 0.4 +0,2
GISBORNE - PALMERSTON NORTH + 5 Tt =0,2 0.8
HASTINGS - PALMERSTON NORTH 0 4,9 0.0 0.4
MASTERTON - PALMERSTON NORTH -5 < Rt - 2.6 -1.2 043 4 «0.9
MASTERTON - HASTINGS -1 2.7 -«0,5 0.4 ~0.1
1969
g
TE KUITI - WHANGAREI -10 6.8 + 3,2 +1.4 0,7 0,7
TE KUITL - ROTORUA 0 4,0 -0.6 0.4 -0,2
TE KUITI - NEW PLYMOUTH +15 3.7 +11:3 G P 0.4 0,7
G1SBORNE & TE KUITI + 7 8.2 +0,8 0.9
" G1SBORNE - ROTORUA ol 5S4 +1,8 +0,2 0.6
G1SBORNE - HASTINGS + 7 3.6 + 3,0 +0,8 0.4 0,4
G1SBORNE & PALMERSTON NORTH -3 646 ~0.9 0.7 ~0,2
HASTINGS - PALMERSTON NORTH +15 L.y +10,6 12,8 0.5 243
MASTERTON = PALMERSTON HORTH 0 | =0,6 0.2 ~0.4
MASTERTON = HASTINGS +10 2.8 i e a7 0.3 o4
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teo Whangarei, Rotorua and Kew Plymouth; and Masterton to Palmerston
North.

 BLEE ~

The existence of the necessary price differentials in excess of
the transport costs suggest that the cobserved prices are not the
joint equilibrium prices and that further flows are profitable before

eqiilibrium prices and flows are reached.

In 1972 seasonal Feed conditions were similar (good) in all regions.

The results for 1971 indicate that it would be profitable to
transport 2% year steers from; Te Kuiti to Whangarei. Rotorua and
New Plymouth; and, Masterton to Palmerston North.

-The regional price differentials, d__'s on a per unit liveweight

basis suggest the further flow of 2% year steers from Masterton to

Hastings.

Removal of the descriptive preblem that may exist betwesen 2% year
steers in Te Kuiti and Whangzrei (by adjusting to a per 1b Tive-
weight basis) indicates that no regional price differential (net of
transport costs) exists between the two regions for 2% year stecrs.

For 1669 the resulls, only on 2 per unit liveweight basis, suggest
it is profitable to transport additional 2% year sieers from;

Te Kuiti to Rotorua, Gishorne to Palmevston North; and, Masierton
to Palmerston North which again suggest that the observed market
ae not the equilibrium market prices.

If flows were to occur from the qth to the pth region suggested by

the positiv: dpq's, then this would imply tﬁat the predominantly
store producing regions could purchase store cattle at a cheaper
price in surrounding regions than they could produce them.
However surplus store producing areas are defined as having a
comparative advantage for breeding store cattle.

In general the results for the selected pairs suggest that it is
profitable to transport additional 2% year steers between regions.

SUMMARY RESULTS IN CHAPTER 6

The results of the analysis in Tables 6.3 and 6.4 suggest that
additional flows of weaner steers and 2% year steers from store
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producing areas to growing and finishing areas would be profitable
for traders.

In particular, for weaner steers additional flows are profitable
from; Te Kuiti to Rotorua, Gisborne to Rotorua and Palmerston
North (only in 1972); and, Hastings and Masterton to Palmerston
North.

For 2% year steers, additicnal flows of 2% year steers are
profitable from; Te Kuiti to Whangarei, Rotorua and New Plymouth
(for 1972 and 1971):; Masterton to Palmerston North:; and, Gisborne
to Palmerston North (in 1969).

It was hypothesised that the observed mavket prices in each region
are the equilibrium market prices if they are separated only by the
transport costs between regions. If this is true, then the present
flows of store cattle satisfy the equilibrium position.

The results in this Chapter suggest that further transfers of
weaner steers and 2% year steers from store producing regions are
profitable. Therefore, in general, the observed prices are not
the equilibrium prices for each region.

However the Lands and Survey Department prices for each region are

an average for the whole of the sale period. Regional differences

may exist which result in the transfer of store cattle between

regions. Taking the average price for the Autumn sale period may
obscure differences in the market prices. Actual sale prices

fluctuate and the prices paid at any one sale may result in the transfer
of store stock from one region to another.

Seasonal conditions specified in this analysis do not appear to

have any impact on the regional price differentials. ~However changes
in seasonal conditions do affect the number of store cattle

purchased in a region. The use of a more precise seasonal indeX:_
such as a rainfall or soil water moisture index, may indicate a

more definite relationship between seasonal conditions and regional

price differences.

Finally, the Tiveweight estimates set out in Table 5.1 represent an
appraisal -of the average weight in a typical year. In a poor
season, the store cattle weights would be expected to be less than
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average, but no account of this effect is taken in the analysis.

Therefore the reasons why this movement is not achieved appear
to be :

(1) Difficulties of definition and of availability of the
appropriate data.

(2) Some regions are virtually self-sufficient in store
stock and hence clear inter-regional flows are obscured.

(3) Lack of Perfect knowledge on the behalf of the farmers.



160.

CHAPTER SEVEN

SUMMARY AND CONCLUSICHS

INTRODUCTION

The substantial increases in overseas beef prices in recent years have
made the farming of beef cattle increasingly important to the New
Zealand ecornomy, thus making the cattle industry an important area for
research. This Stuuy describes the place of the store cattle sector
within the cattle industry and investigates price formation in the
store cattie market.

7ud THE AIMS OF THE STUDY

The specific aims of the study were as follows :

1s To identify and describe the various channels and
institutions involved in store cattle marketing.

2y To investigate the process of price formation for
store cattle on an annual basis.

3 To study the relationship of the prices of various
classes of store cattle to each other and to the
meat exporters' beef schedule. :

4. To investigate the inter-regional price differences
for classes of store cattlé in relation to the
transport cost differentials betweer regions.

7.2 SUMMARY OF RESULTS

7.2.1 Structure of the Store Cattle Industry
Chapter 2 describes the North Island cattle Industry, the
store cattle sector, and the institutions and channels
involved in the marketing of store and finished cattle.
Chapter 2 also outlines the structural changes that
have occurred in the North Island beef herd between 1965

and 1971. Over this period there has been a 41% increase

in the total number of beef cattle in the North Island
(and a 45% increase for New Zealand). Also there has
been a build up in the'proportion of younger steers in
the beef herd at the expense of breeding cows and older
steers. Over the same period the number of dairy
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calves bred and retained for beef purposes increased
from approximately 180,000 to 460,000. The rearing
of calves from the dairy herd suitable for beef
production has made possible a far greater expansion
of beef production than would have been possible Trom
the traditional beef herd alone.

It is also important to note that the structural changes
in the, traditional beef herd may be disguised, in areas
with a large number of dairy cattle, by the presence of
dairy beef animals suitabie for beef purposes that are
classified as beef cattle in the agricultural production
statistics.

Price Formation in the Store Cattle Industry

The beef cattle industry is a two-tieved structure with
the transfer of store cattle from store producing farms
to growing and finishing farms. Given that some areas
are more suited to one purpose than the cther, this
movement of store cattle implies regional movements of
cattle - inter-regional flows, which add a spatial
element to price formation in the store cattle industry.

Present data limitations made it impossible to investigate
the spatial nature of the Morth Island store cattle

indusiry using the transport model of Judge and Wallace [32].
Also inter-regional flows of store. cattle, essential for
comparison with the optimum flows generated by the model

are not available. All we know is that inter-

regional movements of store cattle occur, but these

flows have never been quantified.

Though a structural model, incorporating estimated quantities
supplied and demanded in each region cannot be formulated

it was still possible to achieve the objectives of this

study by analysing market prices for different classes

of store stock within a regional framework. In theory,
joint equilibrium market prices in different markets for
store cattle should not vary by more than the observed
transport costs between markets. If regional prices

differ by more than inter-regional transport costs, the
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total market is not in equilibrium (previded there is no
other satisfactory explanation for the excess price
differences.)

A statistical medel similar to that used by Matheson

and Philpott [36] was formulated to analyse store

market prices for different classes of stock within a
regional framework. The factors influencing the price

of store cattle included in the analysis were beef schedule
price tOxGﬂQ), seasonal conditions, class of store cattle,
and region of origin,

Results of the model estimated on a per head basis show,
as expected, that prices paid for store cattle on a per
head basis increase as store cattle become older (and
heavier). Also as the age of the store animal increases,
changes in the beef schedule prices are reflected in
greater increases in siore prices.

Seasonal conditions contribute to store cattle price
formation. The effect of an average season and a good
season are positive and of the expected magnitude {i.e.
good seasonal conditions increase store stock prices
more than an average season). The effect of seasonal
conditions is the same in all regions and on all classes
of stock.

Store cattle prices exhibit régional differences in the
North Island models for Autumn and Spring. However for
the individual region analyses there were no systematic
differences for classes of store cattle betyegn'regions.

The statistical model was re-estimated with store cattle
prices on a per 1b liveweight basis in an attempt to
remove the descriptive (weight and quality) problems that
arise in the reporting of store cattle prices on a per
head basis between regions. The results obtained were
consistent with the conclusions of recent theoretical beef
investment models, such as Yver's [53] and Jarvis' [28]
which investigate investment behaviour in the Argentine
cattle industry.
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In particular the results of the statistical medel on a
per 1b Tiveweight basis indicated that :

1. The store value of an animal cn a per 1b basis
is greater than its slaughter value at any age
prior to slaughter, and equal to it at slaughter.
The per 1b store value of a steer is larger for
younger classes of finishing stock (steers) and
declines with ace.

2 Cﬁanges in seasonal conditions (which alter the
opportunity cost of grass) have a greater impact
on the price of younger classes of store cattle.
This difference in the impact of seasonal
conditions on classes of stock was not evident
in the per head model.

3. The beef schedule price coefficients for
individual classes of store catile (steers) on a
per 1b basis indicate that a unit change in the
beef schedule price has a ¢reater effect on the
prices of younger classes of store cattle. This
is in direct contrast with the beef schedule price
coefficients for the per head model where, as the
age of the store animal increases, changes in the
beef schedule are reflected in greater increases

. in store prices.

4. The elasticity of store cattle prices with respect
"~ to the beef schedule price, for growing and
finishing cattle, is greater than unity for all
cattle in the herd below the optimum slaughter age
and declines monotonically towards unity as the
animal approaches this slaughter age.

The elasticities suggest that the optimum slaughter
age for store cattle in the North Island is
approximately 2% years. Although an optimum

growing and finishing policy on fat lamb farms
suggests a slaughter age of 18-20 months (Lowe [35]),
in aggregate, for all land types in the North Island,
cattle may not be finished till an older age because
of physical restrictions on the growing and
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finishing of cattle that exist in some regions.
Also this may take into account the supplementary
uses of cattlie on many farms such as development
vork oen hill country.

In the per 1b liveweight analysis regional price
differences do exist for hoth Autumn and Spring
in the aggregate North Island model. However,
for the individual regional analyses price
d}fferences for classes of store cattle do not
exist in any systematic and identifiable pattern.

The investigation of the spatial distribution of
store cattle prices in relation to the transport
costs between selected pairs of regions for good
weaner steers and 2% year steers suggested that
the observed market prices were not the equilibrium
market prices. Regional price differential in
excess of transport costs exist between the surplus
store producing regions and the surrounding growing
and finishing regions. This suggests that
additional shipments of store cattle by traders
~would be profitable. .

7.2.3 Data Limitations and Possible ways of Overcoming These
in Future Research ‘

The absence of a suitably documented series of prices
from different regions restricted the scope of the
analysis. The Lands and Survey Department price series
are an average price for a sale period - Autumn; April
and May, Spring; August, September and October.

These prices therefore would not take into account within
season fluctuations in store prices which could be
_important in explaining inter-regional shipments of store
cattle.

The livestock prices also suffer from reporting bias due

to the descriptive (weight and quality) norms that

become accepted in different regions. Also between years,
a change in reporter will also effect the consistency

of the price series.
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However, over more recent years McCaw [38] and others
have been assembling store stock prices from different
sale centres that could be used in a similar type of
analysis.

The estimates of liveweights of store cattle used were
subjective estimates for a typical year and do not reflect
real changes in the weights of animals between years.

However, Beef Plan [50], the revised and expanded
National Beef Recording Service started in July 1973 will
eventually provide information on the liveweight of

beef weaners from commercial herds for several regions.
This information could be used to adjust regional store
cattle prices for liveweight and thus remove the imprecise
descriptive and quality component that now exists in the
reporting of store cattle prices. This would allow the
"true' regional effect on store cattle prices to be
identified more closely.

Seasonal conditions specified in this analysis do not
appear to have any impact on the regional price o
differences. However changes in seasonal conditions
do affect the number of store cattle purchased in a
region. The use of a more precise seascnal index,
such as a rainfall or soil water moisture index, may
indicate a more definite relationship between seasonal

conditions and regional price differences.

In general, economic forces tend to restrict the store
producing enterprise to the hill country where it has a
comparative advantage over the growing and fihishing
enterprise. Store cattle will flow from the former to
the latter. However, this movement of store stock from
breeding to finishing enterprises may occur without any
inter-regional flows occurring because regions are
heterogeneous with land suitable for both breeding and
finishing store cattle. Therefore, transfer of store
cattle between the regions may be minor compared with
the intra-regional flows that occur.
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This lack of regional specialisation means that the
researcher's ability to initially define regions as
surplus and deficit for a transport model is difficult.
Also the classification of dairy animals, suitable for
beef production as beef cattle in the national statistics
diéguises the movements and changes in the number of beef
cattle in statistical arcas.

Internfegional flows of store cattle, essential for
comparison with the optimum flows gencrated by a transport
model are not available. If the recommendations of the
Meat Industry Inquiry [40] with respect to the recording
of movements of stock is carried out, then future research
could more closely investigate the spatial equilibrium
hypotheses set out in the Judge and Wallace model.

CONCLUSIONS

The statistical model formulated adequately explains changes in
store stock prices in the period concerned (1957 - 1972) 1in

terms of the beef schedule price for finished cattle with
systematic allowance for the differences in store stock prices
due to class of stock, region of origin, and seascnal conditions.

The model formulated allows all the data to be analysed
simultaneously so that significant differences in the effects
of cach variable can be collectively tested.

Although the model did indicate regional differences for the
per head and per 1b liveweight NoerthIsland models, no
systematic and identifiable regional pattern of store catt1e
prices was apparent for individual classes of stock when the
region models were estimated separately.

However, the results did indicate that the behaviour of farmers
in New Zealand with respect to the prices paid for store cattle
(on a per 1b basis) is consistent with investment behaviour,
making due allowance for the time which will elapse between
purchase and slaughter.

Also the investigation of the regional price differences of
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store cattle prices for selected pairs of regions indicated
that regional price differences in excess of the transport
costs between regions exist. This suggests that it would
be profitable for traders to transfer additional store
cattle from the surplus store preducing regions to the
growing and finishing regions.
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APPENDI X |

0X GAQ SCHEDULE - NORTH [SLAMD

(TOP WEIGHT GRADE $/100 LB)
At seRg

1957 10,00 8.25

1958 * 13.25 13.00

1959 12.50 13.50

1960 14,00 14,00

1961 - 12,25 11,50

1962 11.75 12,83

1963 12,50 12,50

1964 1h.25 15,00

1965 15,00 15.00

1966 16,00 15,50

1367 1ha75 14,00

1968 17,50 18,00
1969 19,10 ¢ 21,00

1970 s 250
1971 2k, 50 ! 25,50

1972 24,00 25,50

1
1)  AUTUMN AVERAGE OF MID=-MONTH SCHEDULE PRICE FOR APRIL
AND MAY
2) SPRING ? AVERAGE OF MID-MONTH SCHEDULE PRICE FOR AUGUST,

SEPTEMBER AND OCTOBER

SOURCE: NEW ZEALAND MEAT PRODUCERS' BOARD AMNNUAL REPORTS



1967

1968

1969

1970

1971

1972

AUTUMN

SPRING

Autumn

SPRINS
AuTumMN
SPRING
AuTumMn
SPRING
AUTUMN
SPRING
AUTUMN
SPRING
AUTUMN
SPRING
AuTumy
SPRING
AUTUMN
SPRINZ
AuTumn
SPrING
AUTUMN
SprING
AuTuMN
SPRING
AUTUMN
SPRING
AUTUMN
SPRING
AUTUMN
SPRING
AuTUMN
SPRING

L3,

ARPENRE X 11

SEASONAL COIDITIONS = NORTH ISLAND

WORTHLAND  TE KUITI  ROTORUA  TARANAKI  CORST ﬁggggéL MANAWATU  HAIRARAPA
g G G B h A A A
A P G 3 G 6 & G
A A h H P P A p
A A A p p P p P
& A 6 p A A A p
p A G 6 P P A p
g G G G 6 G g A
G A p p A A 6 G
A A A A G A p A
A A e 6 G G P A
P A P 6 P P A A
P P P P P P p P
A A A A A A A A
A G 6 G 6 & 6 A
A A A A P p P P
p A p A p A A A
G g A G G g - A G
g G ¢ G G g~ * e G
G G G G P 6 6 6
A A G p A A A P
B A P P P P A 3 A
P P p P P P P A
P P p A A P P P
P P P P P P P p
A A A A p A A P
P A P P A A P P
P P P A A G p p
B ¢ P G G G 6 3
A A A P G G P P
P A A P p A A A

G G B 6 6 6 G g
P P P A p P P p

WHERE

P=
A=
G=

POOR SEASONAL CONDITIONS
AVERAGE SEASONAL CONOITIONS
GOOD SEASONAL CONDITIONS
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APPENDT X 1]

CLASSES OF STORE CATILE 11 EACH REGION

L ATUY
HORTH AUGKLAND (WHANGARE!)
Keaner = : Weaner Weaner
: Cows Cows ; 18 Month 23 Year Store

{ er . ‘e ‘B0 -

’ﬁ;gsgs Breeding Cull SEEEES g;ﬁgg; Steers Steers Bullocks
1957 20,00 - 26,00 , 58,00 24,00 20,00 32,00 4z.00 46,00
1956 24,00 52.00 56.00 30.00 24,00 42 .00 52.00 58,00
1959 30,00 54,00 56,00 36,00 26,00 k4,00 50,00 74,00
1960 30.00 52,00 40,00 30,00 26,00 46,00 60,00 £4.00
1961 24,00 46,00 24,00 3,00 26,00 48.00 58,00 70.00
1962 20.00 34,00 22,00 22.00 16.00 26,00 32,00 56,00
1963 20,00 % .00 30,00 24,00 19.00 38,00 52,00 60,00
1964 33.00 44 .00 34,00 36.00 . 33,00 48,00 56.00 68.00
1955 42,00 70,00 50,00 46,00 2,00 52,00 55,00 74,00
1966 52.00 84,00 60,00 54,00 48,00 66.00 76 .00 g2.00
1967 28,00 54,00 18,00 %200 26,00 50,00 64.00 76,00
1968 30,00 65,00 45,00 35,00 28.00 15,00 65.00 80.00
1569 23,00 60,00 L5.00 50.00 45,00 65.00 75.00 §5.00
1970 45,00 90,00 60,00 55.00 15,00 18,00 95.00 112.00
1971 48.00 0,00 80,00 55.00 45,00 95,00 116,00 120,00
1972 70,00 120,00 80,00 80,00 70,00 10,00 125,00 125.00

TE KUITl
1957 24,00 L6 .00 %2.00 28,00 24,00 40,00 50,00 58,00
1958 26,00 56,00 40,00 30.G0 26,00 48,00 54,00 16,00
1959 34,00 56.00 LE.00 3.00 36,00 51.00 56,00 70,00
1960 52,00 60,00 50,00 40,00 32,00 60,00 = = 64,00 76 .CO
1961 30,00 52.00 - 32.00 3,00 30,00 56,00 56,00 70.00
1962 © 26,00 34,00 26,00 78,00 24,00 52,00 52,00 58,00
1963 24,00 48,00 56,00 28,00 254,00 48,00 56.00 68,00
1564 34,00 50,00 76.00 42,00 36,00 56.00 €8.00 76.00
1965 44,00 70,00 ° 56.00 56,00 48,00 72,00 85.00 50,00
1966 44,00 74 .00 56.00 60,00 50,00 64,00 80.00 £4..00
1967 52,00 60,00 40.00 36.00 30,00 54,00 . 70,00 . 12,00
1968 32.00 60.00 44,00 45,00 35,00 55,00 70.00 72.00
1969 40,00 60,00 45,00 50,00 40,00 60,00 80,00 £5.00
1970 45,00 80,00 65.00 55.00 45,00 75.00 100.00 110,00
1971 55.00 100,00 70,00 76,00 60,00 80,00 100,00 120,00
1972 60,00 100,00 80,00 80,00 65.00 95.00 100,00 120,00
ROTORUA

1957 24,00 50,00 40,00 28.00 25.00 38,00 42,00 58.00
1958 28,00 56.00 46,00 34 .00 28,00 42,00 54,00 58.00
1959 30,00 64,00 48,00 40,00 30,00 44,00 54,00 60.00
1960 26.00 68.00 50,00 44,00 36.00 56.00 64,00 72.00
1961 %6.00 56.00 40,00 40,00 28,00 52.00 64,00 68.00
1962 24,00 56,00 36.00 32.00 24,00 40,00 50,00 58.00
1963 26,00  TUB6.00 40,00 %.00 28.00 42.00 55.00 64,00
1964 40,00 60,00 48,00 L6.00 36,00 60.00 70,00 76.00
1965 50.00 80,00 60,00 65,00 54,00 74,00 86.00 86.00
1966 60,00 90.00 60.00 70.00 56,00 76.00 86,00 68,00
1967 40,00 80,00 Lt .00 50,00 %6.00 56.00 80,00 80.00
1968 44,00 85,00 50,00 50,00 L4 00 70,00 80,00 87.00
1969 55.00 85,00 54,00 60,00 54,00 76.00 85,00 95,00
1970 70.00 85.00 60,00 70,00 62.00 80,00 52.00 66,00
197 75,00 120,00 85.00 85,00 75.00 100,00 120,00 125.00"

1972 85.00 125.00 85,00 100,00 85,00 110.00 130.00 135,00



LiJae

TARAAK] (NEW PLYHMOUTH)

anner Cows Cois Weaner Weaner 18 Month 2% Year Store
Heifers Breeding Cull Steers Steers Steers Steers Bullecks
Goad . Good Hedium
1957 23,00 32.00 22.00 30,00 2%.00 35.00 44,00 46,00
1958 26,00 56,00 48,00 24,00 30.00 48,00 55.00 66.00
1959 26.00 52,00 .00 36.00 2%.00 44,00 56,00 66,00
1960 26,00 56.00 40,00 37.00 30.00 4400 60,00 72.00
1961 28,00 50,00 40,00 36.00 32,00 52,00 66,00 70,00
1962 25,00 42,00 3.00 23,00 20.00 37.00 50,00 62.00
1963 23,00 L1, 00 32.00 33,00 26,00 40,00 50,00 64,00
1964 30,000 50.00 5600 36.00 32,00 56,00 68.00 78.00
1965 40,00 64,00 36,00 52.00 40,00 68.00 77.00 8,00
1966 48,00 72.00 40,00 54,00 44,00 68.00 80,00 90,00
1967 33.00 56,00 40,00 36.00 30,00 56.00 76.00 84,00
1968 35.00 60,00 25,00 44,00 25.00 60,00 70.00 £5.00
1969 40,00 70,00 50,00 50,00 40,00 60,00 70.00 90,00
1970 38,00 78,00 65,00 63.00 52,00 87.00 125.00 132,00
197 45,00 100,00 65,00 76,00 - 65,00 80,00 120,00 125,00
1972 72.00 97.00 68,00 86.00 72,00 18,00 125,00 132.00
EAST COAST (GISBORME)
1957 20,00 40,00 32,00 28.00 24,00 35,00 41.00 46.00
1958 16,00 52.00 40,00 272,00 18.00 42,00 54.00 66,00
1959 28,00 58.00 46,00 39,00 3 .00 50,00 66,00 70,00
1960 40,00 62,00 5,00 48,00 40,00 54,00 62,00 74,00
1961 3200 50,00 40,00 46,00 36,00 54,00 72,00 80,00
1962 23,00 34,00 52.00 32,00 23,00 3l 00 44,00 60,00
1963 28.00 40,00 6.00 40,00 34,00 48,00 56,00 68,00
1964 30,00 50,00 %2.00 40,00 34,00 58.0 66,00 72,00
1965 42,00 60,00 4,00 60,00 52,00 66.00 76,00 92,00
1966 50.00 70,00 56,00 60,00 50,00 66,00 76.00 86.00
1967 40,00 60,00 50,00 46,00 38.00 62.00 78.06 €4.00
1968 52,00 80,00 70,00 50,00 38,00 62.00 80.00 104,60
1969 46,00 70.00 60.00 66.00 58,00 71.00 02.00 95.00
1970 56,00 85,00 10,00 80,00 65.00 85.00 110,00 116,00
1971 60,00 115,00 90,00 85,00 15,00 105.00 125,00 120,00
1972 75,00 125.00 100,00 95,00 86.00 115,00 135.00 145.00
HAKKES BAY (HASTINGS)

1957 26,00 40,00 28,00 3.00 30.00 44,00 53.00 56,00
1958 25,00 54,00 40,00 33.00 28,00 48.00 56,00 70.00
1959 32,00 60,00 48,00 38.00 36.00 54,00 66,00 70.00
1960 3,00 66,00 52.00 44,00 40,00 60,00 . 1,00 79.00
1961 30,00 48,00 40,00 42,00 35,00 59,00 70,00 76,00
1962 20,00 76,00 34,00 27.00 26,00 - 36,00 43,00 53,00
1963 22,00 47,00 34,00 34,00 26,00 53,00 # © 66,00 68,00
1964 28.00 46,00 37.00 33,00 28,00 54,00 67.00 78.00
1965 4,00 68,00 42,00 51,00 45,00 69.00 79.00 85.00
1966 46,00 75,00 55,00 53,00 46,00 72,00 86,00 - 96,00
1967 34,00 64,00 50,00 45,00 26,00 66.00 76,00 80.00
1568 32,00 76,00 61.00 41,00 36,00 66,00 80,00 85.00
1969 43,00 18,00 66,00 52,00 46,00 71,00 85.00 95.00
1970 52,00 95,00 86,00 68.00 54,00 86.00 97.00 114,00
1971 57.00 107,00 96.00 81.00 72.00 105,00 121.00 129.00

1972 67,00 9500 87.00 86.00 18,00 95.00 119.00 123,00



1957
958
1959
1960
1961
1962
1963
1964
1965
1966
1667
1968
1969
1970
1971
1972

1957
1958
1959
1960
1961

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

1972

Weaner
Heifers
Good -

22,00
25,00
30,00
31,00
28.00
28,00
28,00
J2.00
36.00
47,00
28.00
32,00
4%,00
60,00
65,00
80,00

26,00
28,00
28,00
28,00
28,00
24,00
24,00
24,00
36,00
46,00
32.00
38,00
45,00
52.00
57.00
75,00

Gows
Breeding

%.00
53,00
62.00
59.00
50,00
%.00
36.00
52.00
76,00
€0.00
60,00
75,00
75.00
85,00
100,00
120,00

10,00
56,00
56.,.00
56,00
56,00
3,00
44 .00
50,00
70,00
80,00
£0.00
6/,.00
70,00
90,00

102,00

120,00

176.

HAHAWATU (PALMERSTON HORTH)

Cows
Cull

28,00
44,00
36.00
46,00
30,00
26,00
24,00
32,00
56,00
60,00
58.00
60,00
45,00
80,00
80,00
90,00

26,00
28,00
j‘6 .GO
LL,00
36.00
28,00
36.00
36,00
44,00
50,00
k4,00
50,00
46,00
76,00
84.00
80,00

Weaner
Steers
Good

30,00
35,00
38,00
41 .00
36,00
32.00
32,00
36.00
56,00
62,00
36,00
50,00
60,00
70,00
gc,00
100,00

KA IRARAPA (MASTERTON)

34,00
40,00
36,00
76,00
44,00
32,00
32.00
40,00
50,00
60.00
45,00
45,00
50,00
66,00
19,00
85.00

Hoaner ¢ Wonth 2} Year
:ieﬁrs Steers Steers
Kediun

25,00 33,00 50,00
25,00 48,00 51.00
54,00 58,00 4,00
33,00 60.00 68,00
30,00 64,00 74.00
26.00 46,02 52.00
27,00 4L, 00 66,00
26,00 15,00 70,00
50,00 56,00 76.00
54,00 10,00 84,00
3 .00 60,00 74,00
45 .00 60,00 90.00
5,00 15.60 95.00
60,00 90.00 110,00
65.00 100,00 120,00
60,03 1¢5.00 135,00
26,00 40,00 48,00
3.00 50,00 52,00
26.00 Lz,00 46,00
30,00 - 50,00 © 60,00
36,00 56,00 70,00
24,00 38,00 52.00
26.00 50,00 60,00
32,00 52.00 62,00
44,00 64,00 84,00
50,00 72,00 . 86,00
35,00 55,00 " 70,00
38,00 ’ 62.00 82,00
40.00 70.00 95,00
50,00 85,00 102,00
66,00 104,00 115.00
7¢ .00 120,00 130,00

Store
Bullocke

50,00
74,00
76.0C
78,00
78,00
64,00
70,00
76,00
84,00
% .00
80,00
90,00
95.00
120,60
133,00
148,00

52.00
58.00
54,00
80,00
80,00
60,00
66.00
70,00
96.00
9,00
75.00
8e.00
100,00
114,00
126.00
12.00



L

1957
1958
1959
1960
1961
1962
1963
1964
1565
1966
1967
1968
1969
1970
1571
1972

SPRING

Yearling
Heifers
Good

32.00
- 42,00
58.00
42,00
28,00
25,00
30,00
34 .00
50,00
54,00
39.00
42,00
55.00
70,00
75.00
100,00

40,00
46,00
44,00
41,00
L0.00
32.60
38,00
48.00
59,00
60,00
10,00
50,00
55.00
65,00
15,00
%0.00

3.00
48,00
50,00
50,00
40,00
36,00
40,00
5C,00
60,00
70,00
60,00
65.00
70,00
85.00
85,00
50,00

Dry
2 Yeap
Heiters

46,00
50,00
56,00
56,00
k1,03
37.00
34,00
46,00
62,00
72,00
60.00
52,00
62,00
85,00
90,00
120,00

47,00
56.00
54,00
56,00
30.00
50,00
56,00
60,00
73.00
76.00
56,00
70,00
80,00

90,00 -

100.00
120,00

46,00
58,00
60,00
56,00
48,00
48,00
54,00
64,00
80,00
84,00
14,00
85,00
90,00
100,00
115,00
110,00

Breeding

Cows
In=Calf

48,00
56,00
64,00
70,09
24,00
46,00
54,00
52,00
90,00
90,00
72.00
5.00
80,00
95,00
90,00
120,00

36.00
48,00
60.00
58.00
40,00
52,00
26,00
64,00
84,00
84,00
72,00
70,00
15.00
85.00
110,00
120,00

62,00
68.00
70,00
10,00
56,00
52,00
60,00
70,00
90,00
96.00
90,00
95,00
100.00
110,00
125.00
140,00

HORTH AUCKLAHD (WHA

177

¥
l\‘G

Breeding Yearling
Cows Steers
Cull Good
10,00 40,00
54,00 16,00
46,00 £0,00
48,00 50,00
38.00 33,00
%6.00 5.00
40,00 24,00
40,00 42.00
52,00 €0.00
50,00 60,00
54,00 45,00
55.00 60,00
55,00 65.00

160,00 90.00
80,00 20,00

95.00 125,00

TEKUIT)
26,00 45,00
30.00 54,00
50.00 50,00
44,00 54,00
36,00 48,00
44,00 48,00
50.00 54,00
52.00 €L.00 -~
60,00 70,00
60,00 70,00
50,00 54.00
60,00 65,00
65,00 . .. 70,00
75,00 85,00

80,00 105,00
90,00 110,00

ROTORUA
36.00 40,00
53,00 55,00
50,00 56,00
50,00 56,00
£0,00 40,00
40,00 40,00
48,00 b4, 00
56,00 60,00
66,00 72,00
10,00 76,00
10,00 60,00
76,00 70,00
80,00 85,00
85,00 90,00

92,00 . 105,00
110,00 120,00

Yeafling

Steers

Hedium

32.00
38,00
32,00
L0, 00
28,00
21.00
28,00
36,00
5!§¢UO
52,00
26,00
56,00
55,00
£0.00
80,00
100,00

42,00
48,00
44 .00
18,00
42 .00
40,00
L€ .,00

56,00

65.00
64.00
44,00
55,00
66,00
10,00
80.00
" 90,00

34,00
48.00
4800
48,00
30,00
30,00
3600
54,00
60,00
70,00
50,00
64,00
75.00
83,00
95.00

100,00

2 Year
Steere

k6,00
56.00
56,00
66,00
53,00
44,00
54,00
60,00
70,00
76.00
63.00
15,00
80,00
110,00
116.00
130,00

58,00
64,00
64,00
64,00
5¢.00
54,00
60,00
72,60
80,00
80,00
66.00
10.00
85,00
100,00
110,00
130,00

48,00
56,00
64,00
64,00
54,00
54,00
56,00
72,00
80,00
84,00
76,00
85,00
95,00
105,00
120,00
140,00

3 Year
Steers

52.00
62,00
63.00
10,00
67.00
56,00
60,00
70,00
80,00
€6.00
70,00
90,00
90.00
118,00
120,00
140,00

54.00

70,00
72,00
12,00
64,00
64,00
68,00
84,00
90,00
92,00
84,00
95.00
110,00
115,00
140,00
150,00

Store
Bullecks

52.00
70.00
10.00
13,00
10,00
60,00
62.00
76,00
90,00
£8,00
75,00
20.00
55,00
100,00
120,00
150,00

50,00

140,00
150,00



178.

TARAIAKL (HEW PLYHOUTH)

Yearling Dry Breeding Breeding Yearling Yearling 2 Year 3 Yeap Store
Heifers 2 Year Cows Covs Steers Steers Stasrs  Stesre  Bullocks

Good Heifers In-Calf Cull Good Hedium ) o

1657 23.00 36,00 20,00 25,00 34,00 30,00 38,00 42.00 L2.00
1958 32,00 40,00 44,00 30,00 38,00 38,00 51 .00 58,00 62,00
1959 34,00 50,00 52.00 36,00 46,00 38,00 64,00 74,00 76.00
1560 40,00 56,00 60,00 Lk, 00 56,00 50,00 68.00 76.00 82.00
196 - 36.00 48.00 50,00 36,00 42,00 35,00 60,00 70,00 72.00
1962 30.00 48,00 50,00 47,00 26,00 30,00 50,00 56,00 62.00
1963 36,00 52,00 « 52,00 hk,00 £0.00 32,00 £8.00 72,00 80,00
1964 41,00 55.00 56.00 45,00 52,00 L4, 00 70,00 80,00 80,00
1565 50.00 70,00 76.00 60,00 60.00 50,00 814.00 96.00 96.00
1666 50,00 26,00 80.00 64,00 66.00 56.00 80.00 92,00 9% .00
1967 40,00 50,00 70,00 60.00 42 .00 32,00 65,00 80,00 80,00
1968 46,00 65.00 70,00 60,00 50,00 45,00 75,00 90,00 95,00
1969 54,00 64,00 80,00 60,00 65,00 55.00 20,00 120,00 125,00
1970 60,00 68,00 97.00 55.00 20.00 75,00 120,00 130,00 140,00
1971 70,00 90,00 120,00 90,00 80,00 72,00 125.00  140.00 145.00
1972 85.00 103,00 115.00 90.00 11400 89.00 130,00 158,00 155.00

EAST COAST (GISBORIE)

1957 24,00 38.00 40.00 3.00 33.00 28,00 47,00 60,03 64 .00
1956 34.00 46,00 48,00 50,00 10,00 3400 53.00 64,00 68.00
1955 36,00 52,00 56,00 5400 42,00 36,00 56,00 65,00 .00
1960 L0, 00 60,00 60,00 56.00 52.00 44,00 ¢C.00 10,00 16,060
1561 30.00 50,00 50,00 40,00 42,00 %400 50.00 54,00 74,00
1462 30.00 50,00 42,00 28,00 34,00 28,00 48.00 56,00 68,00
1963 34,00 58.00 414,00 40,00 50,00 40,00 58,00 6L.00 70.00
1564 38.00 54,00 48.00 46,07 52.00 46,00 64,00 72,00 76.00
1965 48,00 66,00 62.00 60.00 64.00 56,00 74.00 86,00 92,00
19¢6 50,00 14,00 65.00 64.00 66,00 56,00 76.00 62,00 92,00
1967 42,00 56.00 62.00 - 50,00 46,00 == 42,00 £6.00 81,00 83.00
1968 54,00 14,00 66,00 64,00 66,00 60,00 85,00 100,00 120,00
1969 56,00 12,00 84,00 80,00 74,00 65,00 9%.00 116,00 130,00
1570 70,00 100,00 100,00 85,00 85 .00 10,00 112,00 135,00 150,00
191 80.00 125,00 120.00 100,00 10C.00 88.00 120,00 120,00 145,00
A9712 - 92,00 133.00 126,00 110,00 - - 123.00 96,00 128.00  145.00 156,00
HAWKES BAY (HASTINGS)
1957 32,00 50,00 54,00 35,00 L4.00 36,00 56.00 62.00 64.00
1958 46,00 64,00 69.00 45,00 51.00 45,00 66.00 15.00 18,00
1959 46.00 58.00 70.00 12,00 50,00 46.00 64,00 14.00 80,00
1960 k4,00 60,00 73,00 50.00 53.00 46,00 72.00 80.00 83.00
1961 32.00 50,00 48,00 44,00 38.00 3L.00 60,00 67.00 68,00
1962 33.00 48,00 52.00 0,00 39,00 33.00 55.00 60.00 68,00
1963 24,00 52,00 56.00 36,00 56,00 k2,00 66.00 74,00 82.00
1964 54.00 12,00 56.00 44,00 58.00 52,00 12,00 78,00 84,00
1965 57.00 72.00 68.00 57.00 71.00 64,00 84,00 9,00 9,00
1966 52,00 61.00 82,00 54,00 70,00 60,00 85,00 96.00 91.00
1967 42,00 73,00 .00 64.00 57.00 47,00 66.00 71.00 82,00
1968 48,00 81.00 86,00 12,00 10,00 61.00 86,00 91,00 96,00
1969 56,00 81.00 95.00 86,00 15.00 67.00 90,00 95,00 100,00
1970 67,00 . 110,00 114.00 95,00 91.00 81.00 109,00 119.00 126,00
1971 77.00 109.00 111.00 €3.00 104,00 94.00 118.00 123.00 128.00

11X 3900 1900 (2500 (1500 (1900 (p4-00 (2300 3700 (4200
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1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972

Yearling Dry

Heifers 7 Year
Good Heifers
29.00 L2.00
3,00 52.00
40,00 56.00
42,00 64,00
32,00 Lg,00
31,00 46,00
33,00 52.00
44,00 60,00
57,00 69.00
60,00 66.00
50,00 60,00
50,00 80,00
60,00 83,00
70,00 95.00
90,00 110,00

160,60 120,00
30,00 46,00
32,00 L6 00
3,00 62,00
40,00 52,00
26,00 L, 00
30,00 46,00
33,00 50,00
34,00 50,00
46,00 60.00
L4, 00 62,00
40,00 65,00
45,00 70,00
60,00 70,00
70,00 95.00
90,00 110,00
95.00 130,00

7 S o

SOURCE :

Bresding

Gous

» In-Calf

50,00
56,00
60,00
68.00
22,00
50,00
56,00
64,00
16,00
7400
80,00
160,00
105,00
110,00
110.00
125,00

4y, 00
58,00
70,00
6400
54,00
50,00
54,00
50,00
70,00
72,00
75.00
90,00
80.00

110,00

110,00

130,00

179.

HANAWATU_(PALHERSTOMN NORTIH)

Breeding Yearling Yearting

Cows Steers Sicers
Cull Geod Hedium
39.00 42.G0 26,00
54,00 52.00 42,00
58.00 56.00 48,00
52.00 59.00 15,00
36,00 40,00 34,00
32,00 34,00 24,00
54,00 46,00 36,00
52,00 €2.00 52,00
52.00 69,00 62,00
56,00 72.00 66,00
60,00 £8,.00 50,00
70,00 70.00 62,00
82,00 75.00 64,00
95.00 105.00 90,00
85,00 105,00 95,00

95.00 115.00 105,00

WA IBARLFA (MASTERTON)

36.00 50.00 L4.00
48,00 46.00 36,00
52,00 52,00 46,00
46,00 66,00 56,00
46,00 40,00 34,00
k6,00 44,00 34,00
48,00 50,00 40,00
40,00 54,00 L6,00
50,00 72,00 64,00
55,00 64,00 58,00
60,00 5C.00 44,00
60,00 65,00 58,00
65,00 70,00 60,00
95,00 105,00 90,00
85,00 105,00 95,00

120,00 120,00 105,00

DEPARTMENT OF LANDS AND SURVCY UNPUBLISHED DATA

2 Year
Steers

5L.00
64.00
68.00
15,00
60,00
96,00
62,00
68,00
85,00
92,00
15,00
90.00
¢5.00
125.00
125,00
35,00

54,00
6k, 00
24,00
12,00
22,00
56,00
64,00
70,00
80,00
76,00
66,00
80,00
85.00
125.00
125,00
140,00

3 Year
Steers

€1.00
77,00
80,00
82.00
70.00
60.00
70.00
£8.00
93.00
96.00
8,00

58000
68.00
56,00
80,00
66.00
66.00
70,00
80,00
90,00
86,00
18,00
90,00
95,00
140,00
140,00
150,00

|
Store
Lullecks

170,00

62,00
62,00
54,00
80,00
66,00
6,00
70,00
60,00
90.00
86,00
78.00
95,00
100,00
150,00
150,00
160,00





