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Subst2-r;ti al increases ·in overs co s hed pr ices h r ccellt years have r,1ad e 

tr1fi f arnring cf bt:e f ca tth.: incre ,,,_ sfogiy 1Ir: pori:ctnt to the Nev: Zeal c,.nd 

eco no~ny. ";hi s s·i:uciy dt::s cribE:s t hr'. p'lac 2 of t'.'1 9. sto r e .:: c:tt1e secto t 

wi thin t he catt1e indu stry 2nd investi gates price fo rma tion in the store 

cattle market . 

The specific &i ms of t he study were : 

1. To identify and descr·ibc the various cha.nnels and 

institutions invclved in store cattle mar keting. 

2. To inves tigate the process of price fo rmation for 

store cattle on an annual basis. 

3. To study the relationship of the prices of vario~s 

classes of store cattle to each other and to the 

meat exporters' beef schedu l e. 

4 . To investigate the inter-regional pri ce differences 
for classes Gf stor2 cattle i~ re1ation to the 

Over the per iod 1965 - 1971 there \'1a s a 41 % increase in t o tal cattle (beef) 
numbe rs in the North Island . Also there was an incr ea se in the 

proport ion of younger steers in the herd at the expense of breeding cows 

and olde r steers. Over the same period the number of dairy calves bred 

and retained for beef purposes increased from approximately 180,000 to 

46O,COO. 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 from the traditional beef herd alone. 

The structural changes in the traditional beef h0 rd may be disguised by 

the presence of dairy b2ef animals suitable for beef purposes that are 

cla ssified as beef catt1e in the agricultura1 production st atistics. 

Present data limitations made it impossible to investigate the spatial 

nature of the Nor th Island store ca t tle industry "in the sr:i1ti a.l 

equilibrium framework used by Judge and Wallace. However a statistical 

model was formulated to analyse store market prices for different classes 

of stock within a regional framework on a per head and per lb liveweight 

basis. 
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The factors influencing the price of store cattle included in the ana lysis 
were beef schedu le pr ice (OxGAQ ), seasonal co nd itions, class of store 
cattle, and reg i on of origin. 

Althoug h the mode l did indicate regional differences9 no systema tic or 
identifiable r eg i ona l pattern of store cattle prices was apparent for 
individual cla sses of stock . However the results obtai ned for the per 
lb liveweight ~ode l were consistent with the conclusions of recent 
theoretica l beef investment mode ls, name ly : 

1. The store value of an animal on a per lb basi~ is greater 
than its sla11~hter val ue at any age prior to slaughter, and 
equal to it at sl au ghter. The per lb store value of a steer 
is larger for younger classes of steers and declines with age. 

2. Cha nge s in seasonal conditions have a greater impact on the 
price of younger classes of store catt le. 

3. The beef schedule price coefficients for indivi dua l classes 
of steers on a per lb bas is indicate that a unit change in the 
beef schedule price has a greater effect on the store cattle 
pri ces of ~.-nunger classes of cattle. This is iri direct 
contrast with the beef schedule price coefficien t s 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 slau ghter 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 2½ years. 

The investigation of the regional differences of store cattle pr ices 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 wou ld 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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1 . 

CHAP"l [R ONE 

INTRODUCTION 

Beef cattl e have l ong been important in New Zea l and 1 s l ivestock based 
economy. Ini tially beef cattl e were used,especi ally before the 
introduction of aeria l top-dress in~ to break in l arge areas of hil l 
cou ntry and to main tai n them for sheep farmi ng. On farms where 
rou ghage control i s important and on some hi ll country r uns where catt l e 
graze the swampy valleys, sheep and cattle graz ing are sti ll often 
compl ementary. However, over recent years substa nt i al inc reases in 
overs ea s beef prices have resu lted in cattle becoming recognised as 
meat producers in their own ri ght . 

These substantial increases in overseas beef prices as reflected in the 
beef sched ule to New Zealand beef producers (see Tab le 1.7.3) have made 
the farming of beef increasingly important to the New Zealand economy, 
and t he cattle industry is now an important area for resea rch. 

In particular this study describes t he place of the store cattl e sector 
within the cattle i ndus try and investi gates the process of price 
formation within this sector. The study is confined to the ca tt le 
indu stry in the North Island. 

1.1 ST RATIFICATION OF THE BEEF CATTLE IND USTRY 

Beef cattle are distr ibuted fa'irly evenly over t he 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 total sheep is higher on hill 
country and the proportion of breed ing cows to total ca ttle 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 rese rve 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 



and on which both breeding and fatten ing may take pl ace the 

major i ty of farms f all i nto the category of b2ing either store 

or fattening units, wi th the r egu lar transfer of store cattl e 
occur r i ng fr om t he fo rmer t o the l atter . In areas where f arms 
are predom ina ntly of one cl ass or t he other t hi s sh ifti ng of 
store catt le may occ ur over l ong di sta nces. The best known 
examp l e of this is the annua l draf t of store catt l e from t he 
East Cape region to the South Auckl and fat tening area s. 
(Predominantly 'store' prod ucing beef cat t le areas t end t o be 
also predominant ly 'store ' wi t h res pect to t he type of sheep 
run). 

The beef cattle industry therefore is a two ti ered structure 
with the movement of store cattle occurring fr om the breeding 
or store producing farms in response to a derived demand fr om 
the fattening/finishing farms. This movement of store cat t le 
implies regional movements of cattle - 'inter-reg ional flows' -
with the supply of store cattle of an area dete rm i ned by t he 
history of production of that area. 

Buyers, from regions where production of store cat tle does no t 
satisfy local demand for finishing purposes, purc ha s.e store 
cattle from surrounding regions where excess supp ly 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 11 fattening 11 as used here is traditional but perhaps 
rather unfortunate in the light 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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1. 2 THE AIMS OF THIS STUDY 

The spec i f i c aims of this study are as follows : 

1. To i dentify and describe the various channe ls and 
institutions i nvolved in store cattle marketi ng . 

2. To i nvestigate the process of price formation for 
store cattle on an annua l basis . 

3. To study the relationship of the prices of various 
classes of store catt l e to each other and to the 
meat exporters ' beef schedule. 

4. To investi gate the inter-regiona l pri ce differences 
for classes of store cattle compared with the transport 
cost differentials between regions . 

1.3 CHAPTER OUTLINE 

The remainder of Chapter 1 is a bri ef r esume of the importance 
of beef to the New Zeal and economy, a statistical review of the 
New Zealand beef industry as it ex ists at present, and a summary 
of the recent changes of signifi cance that have occurred within 
the New Zealand beef indus try. 

Chapter 2 describes the North Isl and cattle indus try, the store 
cattle sector, and the institutions and channels involved in 
the marketing of store and fini shed 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 i s formulated to measure 
significant j ifferences in observed store cattle prices in the 
North Island store cattle market and the data used out)ined . 

~ . . . 

Chapter 4 discusses the results for the model formulated on a per 
head basis. 

Chapter 5 investigates the store cattle market on a cents/ lb 
unit liveweight basis to isol ate (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. 

1.4 IMPORTANCE OF BEEF TO THE NEW ZEALAND ECONOMY 

Overseas trade in primary products is an important feature of 
the Nev.i Zea 1 and economy - in fact Ne\'J Zea l and has ah-Jays been 
heavi ly dependent on overseas trade for i ts devel opment and 
progress. Approx imately one quarter of this country's gross 
national product is export ed and a s imil ar proporti on of gross 
domestic expenditure is in payment for imports . 

In recent years pastora l products processed .to various degrees 
have contri buted the major proportion of export receipts [ 3] . .,, 
This proportion has been sl owly declining, but such products 
still account for roughly 90% of t ota l vi ~ible exports. Mea t 
exports earned a record $613 .6 milli on 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 tota l export receipts of $1,823 .2 million . 
[11] The dramatic rise in New Zea~and's meat export earnings 
is attributable larg&1y to the · irn:reas ing worl-d dema nd for meat 
and to lower domestic production in some major markets caused 
by a shortage of gra i ns and other animal feed stuffs . Mea t 
shipments to all destinations for the season totall ed 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 i n shipments~esti ma ted r eceipts for each type 
of meat were up on the previous season 's fi gures. Beef and veal 
rema in the principa l earners of New Zealand's meat export income . 
Beef and vea l accounted for an estimated $266 mi lli on, or 35.8% 
of the total export ea rnings 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 s ince 1967 the volume of beef and veal exports have ri sen i n 
response to hi gher overseas beef prices. 

In the l ong run, different types of pastora l production may be 
substituted one for another . At some ti me in the future, much more 
of New Zea land's pasture land could be devoted t o beef 
producti on if changes in relat ive market pr i ces for the various 
alternative final products were to warrant such a change in 
output proportions. 

1. 5 ECONOMIC IMPORTANCE OF BEEF CATTLE TO THE IrmIVIDUAL FARMER 

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

TABLE l. 5 CATTLE INCOME AS A PERCENTAGE OF GROSS FARM 
INCOME ON NEW ZEALAND SHEEP FARMS 
(AVE RAGE FOR EACH FARM CATEGORY ) 

1961 1966 12fl. 
Year Ended June 30 

Farm Class 
High country ( s. Is. ) 7.6 4.9 20.0 
Hill country (S. Is.) 9.2 12.6 26.0 
Fatteni ng/breeding ( s. Is. ) 4-. 7 7 .0 - 10.6 
Intensive fattening ( s. Is. ) 3.1 5.0 8.3 
Mixed fattening ( s. Is.) 3.8 2.7 0.3 
Hard hill country ( N. Is.) 29.4 28 .5 38.7 
Hill country ( N. Is.) 19.6 21.4 32.1 
Fattening country (N . Is.) 18.0 16.5 26.3 

Source: New Zea l and Meat and Woo l Boards' Econom i c 
Service Bu ll eti ns and Sheep Farm Survey 1971/72 [ 8] 

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

1.6 CURRENT PRODUCTION, CONSUMPTION AND EXPORTS 

In January 31 1973 there were some 9.09 mi llion cattle in New 
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Zealand. Approximately 37% (3.36 mil l ion ) of these were 
cl assified as dairy animals and 63 % (5.73 million ) as ' beef ' 
an imals . [ 5] (T he word ' beef' i s pl aced i n i nverted commas 
here because of an i ncons i stency which occurs between common 
usage of the wo rd and the usage i n the nationa l stat i stics . 
Note that the product beef , i s derived not only from ' beef ' 
ani ma ls but al so f rom ' da i ry ' anima l s, in both usages. ) 

The proportion of breeding stock t o dry stock i n the two 
nat iona l categori es i s qu i te different; at Ja nua ry 1973 there 
were 65% (2.19 million) dai ry cows i n mil k as opposed to only 
35% (2.00 million) beef cows used for br eed ing. Approx imate ly 
half of New Zea l and 's current annua l calf crop come s f rom dairy 
cows. Of these dai ry-cows, about 60% are now Jersey and over 
80% of the r emai nder predom inant ly Friesian. The increas i ng 
importance of calves of dairy or igin suitable for beef product i on 
will be discussed in Chapter 2. 

Each year about one thi rd of the to t al cattle po pulati on is 
sl aughtered. In the 1972/73 season, for the yea r ended 30 
September 197 3, total sl aughteri ngs amou nted t o 3.10 million 
head [10] compris ed as fo 11 O\l✓ S : · 

Calves (under 601 b) 0. 97 mi 11 ion 
Vealers (61 - 3501b) 0.09 
Heifers 0.22 
Steers 0.74 
Cows 0.82 
Bulls 0.26 

3 .10 mi 11 ion 
; : 

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 : 
(i) 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. 

(iii) The majority of the steers and heifers will be 'beef' 
breed animals. 
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Calder [15) estimated th a. t the dairy herds contribution to 
export beef and veal production for the years ended 30 September 
1969, 1970 and 1971 was 40%, 43% and 45¼ respectively . 

Total sl aughter ings yielded for t he year ended 30 September 1973, 

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

thousand tons, and 22 thousand tons of veal (Minist ry of Agriculture 
and Fisheries es timate). 

New Zealand's domest ic consumpt ion of beef took 121,000 tons (27%) 

of this total bone-in beef producti on , leaving 321,000 tons for 
fur ther processing and export in the year end ed 30 Sep tember 1973 

(Ministry of Agr iculture and Fisheries estimate) 

-
No data is available, but it is ap parent that consumption in New 
Zealand is ma inly of the bet ter quality beef derived f rom prime 
steer, prime heifer and heavy vealer animals. 

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

TABLE 1. 6 NEW ZEALA ND 'S BEEF AND VEAL EXPORTS (SHIP PING 
~JEIGHT) BY MA IN CATEGORI ES FO R THE -YEAR morn 

30 SEPTEMBER 1973 

Chilled Beef Quarters and Cuts 
Frozen Beef Quarters 
Frozen Beef Cuts 
Frozen Beef and Vealer Ma nufacturing 
Vealer Quarters and Cuts 
Bobby Vea 1 

TOTAL BEEF EXPORTED 

1,327 

4,426 

29,642 

156,458 

541 

6,592 

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 t hat the 
majority of prime beef is consumed within New Zealand . 
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1.7 RECENT CHANGES OF SIGNIFICANCE 

1.7 .1 Cattle Numbers 

Tabl e 1.7.1 indicates that over the thirteen years from 

1960 to 1973 , dairy cattl e numbers i ncreased by 12.8%, 
beef cattle numbers by 89.9% and total cattle by 51 .7% 
[ 5) 

TABL E 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 
To ta l Dairy Cattle 2973 3174 3729 3355 

Dairy Cows as a% 63 .5 64.0 62.0 65.3 to ta l dairy cattl e 

Beef Cows and Heifers 
1996 1 over 2 yrs used for 1144 1320 1519 

breeding 
Total Beef Cattle 3019 3628 5048 5733 

Beef Cows as a% . 
total beef cattle 38.0 36.4 30 .0 34.8 

Total Cattle 5992 6801 8777 9088 

I. Includes cows and heifers of all ~ges used for breeding 

Sou rce : Department of Statistics 

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

1.7.2 Slaughter ings and Meat Production 

Over the same peri od annual slaughterings of 'beef' and 

dairy animals and therefore tota l 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. 



TABLE 1. 7. 2 

Year ended 
30 September 

1960 

1965 

1970 

1971 

1972 

1973 

ANNUAL CATTLE ANn CALF SLAUG HTE RINGS 

Catt l e Slaughter 
(000 head) 

956 

1,138 

1,836 

1,828 

1,784 

2,044 

Calf Slaughter 
(000 head) 

1,234 

1,231 

1,311 

1,077 

1,061 

1,063 

Source: , Ministry of Agriculture and Fisheri es Slaughter ing 
Statistics. 

Therefore, over the past 13 years adult cattle sl aughter 
has increased by 114% and calf sl aughter has declined 14%. 

Figure 1.7 . 1 shows graphically the changes in to ta l beef 
cattle and beef breeding cow numbers since 1960. When 
Figure 1.7.1 is compared with Figure 1.7.2, it will be 
noticed that increa ses in beef production tend to follow 
increases in breedi ng stock . Also it is to be expected 
that when the national beef herd ln~9ener~l, or the 
breeding herd in particular, are being built up faster 
than normal by the retention ,of a greater proportion of 
young female-s ""'a=s rep laceme-nts, increases in beef 
production will be lower than normal. 

The percentage of total beef and veal production consumed 
domestica lly 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 
unti~ about 196~ but since then has declined ·suggesting 
that the consumption of beef shows some response to price 
and the general economic climate. 

Residual ~eef 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. 
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Figure l. 7. 1. Annual Beef Cattle Numbers 1960-1973 
(At January 31 
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Figure 1.7.2. Annu al Beef Product ion and Beef Available 
for Export 1960-1973 
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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 sizeab le increases there were only slight 
increases in dairy prices and a decline in wool prices. 
Taking opening beef export schedu le prices as indicators 
of seasonal levels, 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 Isl~nd 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 _t.9 the development of the 

, ~ ~ -:: .· . -

United States market for New Zealand manufacturing grade 
beef and its continued growth. s i nee the 1 ate 1950' s. 

1/ 



TABLE 1.7.3 

OPENING SCHEDULE FOR THE SEASON 
BEGINN ING OCTOBER 1 

1. PRIME STEER, GAQ ( TOP WEIGHT GRADE) 

2. BONER COW (TOP WEIGHT GRADE) 

3. BONER BULL (T OP WEIGHT GRADE) 

SELECTED NORTH ISLAND BEEF EXrORT SCHEDU LE PRICES 

(C ENTS/L B CARCASE WEIGHT ) 

1960 196 1 1962 1963 1964 -12.§2 

14.o 11.5 13.5 12.5 15.0 15.0 

11.0 10.0 10.0 10.5 10.5 11.3 

12.8 12.0 13.0 13.3 13.5 14-.0 

1966 

15.5 

14-. 0 

17.3 

SOURCE NEW ZEALAND MEAT PRODUCERS' BOARD ANN UAL REPORTS 

'·· 

1967 1968 1969 1970 1971 1972 

14.o 18.0 21. 5 22.5 25.0 29.0 

12.5 17 . o 19.5 20.0 21.0 25 . 5 ...., 
)-l 

17.3 22 .0 24-.5 24.o 26.0 30.0 
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CHAPTER TWO 

Tm:: NORTH ISLP,ND CATTLE INDUSTRY 

INTRODUC TION 

Thi s Chapter outlines the distribution of cattle in the North Island 
and describes the movement of store cattle from store producing or 
breeding enterpri ses to fi nishing enterprises. 

The channels and institutions involved in the sale of classes of 
store cattle and finished cattle are di scussed as well as the position 
and role of dairy beef in the North Isl and cattle industry. Finally, 
a flow chart portraying the overall movement of store and fini shed 
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 i n later 
Chapters, the analys is i s 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 CLASSIFICATI ON OF NORTH ISLAND 
SHEEP FARMS 

In January 1973 , 92.4% of Ne\'/ Zea l and ' s beef cattle, and 83.0% of 
t otal cattl e (beef and dairy) were in the North Island. [ 5) 

The dairy anima l s are concentrated mainly in the two principal 
dai rying areas of South Auckl and and Taranaki (60 .1%) and i n 
small er dairyi ng pockets throughout the North Is l and and South 
I sl and. A l arge part of New Zea l and ' s total beef production 
i s der i ved from da iry farms as a by-product of da i ry production 
i n t he f orm of surplus bobby cal ves and culled breedi ng animal s . 
However , cal ves su i tabl e for beef production der i ved from the 
da iry herd are now an important part of the beef industry and 
will be discussed l ater i n Section 2.4. 

Beef cattl e are di stributed fairly evenly over the occupied 
areas of the North Island, apart from the predominantly non
sheep farming areas of Taranak i and parts of South Auckland. 
Tabl e 2.1.1 ind i cates the di stributi on of tota l beef cattle 
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and beef breeding cows in the North Island. It 1vi 11 be 
noticed that the ratios of breed ing cows to total cattle, 
and tota l sheep to total cattle, vary between areas. This 

variation is even more pronounced v,hen ind·ividual counties 
are concerned. For instance th2 breeding cows/total cattle 
rati o reaches 40% in Waiapu County (East Coast) anJ is as 
low as 18% in Pi ako County (South Auckland) . In Waiapu 
County the total sheep/tota l cattle ratio is 6:1 while i n 
Oroua County (\./ellillgton) it i s 22:1. These are extremes 
of variati ons, but i n general, it i s apparent that the 
proport ion of total cattle to tota l sheep is higher on hi l l 
country and on wetter country, and that the proporti on of 
breed ing cows to total cattle is higher on the rougher , l ess 
fertil e 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 BY 
STATISTICAL AREAS (JANUARY 31, 1973) 

Northland 

% of Tota l 
N.Z. Beef 
Cattl e 

9.9 
Central Auckl and~ 4·.:2 
Sth. Auckland & 22.7 Bay of Plenty 
East Coast 8.0 
Hawkes Bay 12.6 
Taranaki 3 .6 
Wellington 16.3 
North Island 77. 6 
South Island 22.4 
New Zealand 100.0 

Breeding CO\•/S I 
as % Total 
Beef Cattle 

33. 5, 

-2E. 3 

27.7 

43.3 
37.4 
23.9 
35.6 
33.0 
41.0 
34.8 

Incl udes cows and heifers of a 11 ages 
breeding. 

II 30 June, 1972. 
Source: Department of Statistics 

Total Sheep I 1 

per Cattle 
Beast 

2.9 

- 4.2 

6.7 

5.4 
9.9 
7.8 

10.1 
7.2 

22.3 
10.6 

used for 
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In fact a patter n of fa rming for cattle similar to that of sheep 
farming has developed . The ~:orth Island can be classified into 
three main l and types which are closely associated with the type 
of sheep and cattle enterprise pursued. These div i sions 
correspond to the following Meat and Wool Boards Economi c Service 
class ifications for North I sland sheep farms, name ly: fat tening 
country, med i um hill country and hard hill country . 

(1) Fattening_Country 
Hi gh producing grassl and farms carrying over 
4 sheep to the acre pl us cattle. Replacement 
e\'1es are often bought-in and mostly dry cattle 
are carried. 

-
(2) Hill_Country 

(3) 

Easier hill country and smaller holdings than 
hard hill country. Mainly Romney sheep and 
carrying about three sheep per acre plus tattle. 
Approxima t ely one cattl e beas t to 10-12 sheep 
i s carried. A high proportion of the stock 
sold (sheep and cattle) are in forward store 
or finished condition. 

Hard_Hill_Country 

Mainly Romney sheep and carrying approximately 
two sheep per acre plus cattre (approximately 
one cattle oeaSt to 8-9 sheep). Cattle 
provide over a third of the revenue from the 
sale of store an i ma ls 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 i s 
illustrated in Table 2.1.2. 

The~e three broad categories of sheep/beef farms found in the 
North Isl and 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 
r eserve the better areas for finishing cattle an~ therefore 
entice the breeder on to the poorer country where he has a 
comparati ve advantage. But on medium hill country, breeding 
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and finishing may take place with those ani mils surpl us to the 
fini shi ng enterprise being sold as store anim1ls for finish i ng 
on 11 fattening 11 farms. vJith the exception of many farms v1hic h 
fall i nto this category, or which have areas of both cl asses 
of l and, and on whi ch both breeding and fini shing take pl ace , 
the majority of sheep farms fal l into the category of being 
ei ther sto re or fini shing units v1ith the regular transfer of 
store stoc k occurring from the fonner to the latter . 

TA BLE 2.1.2 

Effective Area 
(M. acres) 

No . Farms 
No. Sheep 
(mill ions) 
No. Cattl e 
(thousa nds ) 
No . Cows per 

farm 

Source: Mea t 
Sheep 

CLASSIFICATION OF SHEEP FPIRMS IN THE NORTH 
ISLAND BY FA RM TYPES FO R 1971/72 

Ha rd Hill Med ium Fattening 
Country Hi 11 Country Country 

4.0 4.2 2.6 

1800 5000 5675 

6.6 13.2 10.5 

763 1280 1032 

199 100 ·33 

and Wool Boards Eco nom ic Service 
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 
wa s first introduced in 1849, followed by the Aberdeen Angus in 
1863, and the Hereford in 1869. Polled Her efords were first 
imported from the United States in 1929. 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 i nterest in New Zea l and 

i nclude the C!1arolais , Si mrnc:n ta l, Blond d 'AquHaine , Li mous i n 

and Santa Ger trudis . 

Stri ctly speak i ng there arc three t i er s in t he st rat i f i cati on of 
the beef i ndustry, the uppermost be ~no compr ised of the stud 
cattle herds . l✓ i th in each breed there i s a pyrami da 1 structure 
of t he r eg i stered herds . A smal l number of nucleus herds breed 
most of the stud bull s , which are sold t o a l arger i ntermedi at e 
stratum of herds, breeding inafoly herd bu ll s and some stud bul l s , 
and a l arger base of herds breed i ng mainl y commerci al herd bu ll s 
and an occa sional stud bull. However , the pyramidal struct ure 

is not clearly defined and even the nucl eus herds breed 
considerable numbers of commercial herd bulls . 

However, for the purposes of this study the beef industry i s a 
t wo tiered structure with the transfer of store cattl e occurring 
from store producing enterpri ses to growing and finishing 

enterprises. 

The place of beef cattle on sheep farms in New Zea l and and in 
particular on Nor t h Island hill co~ntry sheep fa nns has been 
periodically documented in the past. See for instance Graham [25], 
Bevin[14], Ward[51] . It is noticeabl e in the li t erature t hat 
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 profitabl e 
than sheep . See for exampl e , Parker [41), Clarke [18), 
McClatchy [39), Lowe[35]. Prior to this, reasons advocated for 
runni ng beef. cattle were based ma inly on the bel ieved necessity 
for having a certain proportion of beef cattle in th~ grazing 
complement because of their beneficial effects in the 
devel opment and maintenance of good pasture. Thi s belief is 
still general ly held. Cattle have been described as 
"impl ements of development" on country too steep or othervJise 
unsu ited for mechanical cultivation. It i s claimed for cattle 
that they crush certain weeds and eat others on which sheep 
have li ttl e or no effect; that they spread grass and clover 
seeds via t heir faeces more effectively than sheep; that by 
the nature of their grazing habit they control surpl us 
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 add i tion, the low unit l abour r equirement of the 

cattle enterprise allows cattle to be carried to absorb grazing 

potent ial when l abour supply i s 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 
l abour resources between sheep and cattl e enterprises \'Jhich 

may even extend to some economic complementari ty as far as 

the pasture resource i s concerned on some types of country. 
However there is no evidence to suggest that the growi ng of 
beef per se needs ~o be regarded as necessari ly combi ned 

with sheep production. A few al l beef farms now ex i st, and 
the poss·i bility of beef - dairy or beef - cropp ing combinat ions 

without sheep appear to be practicable in many areas i f 
fu ture prices conti11ue to favour enterprise combinations other 
than the tradit ional patterns of beef production. Thus the 
rel ationship of sheep and cattle may be competitive, with tl1e 

scarce resources , l and, l abour and capita l bei ng all ocated to 
that enterprise which the farmer considers most profitable 

under his farming condit ions. Mclatchy J39] 

2.2 CHANGES IN THE DISTRIBUTION OF BEEF CATTLE IN STATISTICAi_ AREAS 

IN THE NORTH ISLAN D- ~ °' · - -

Thi s section documents with the statistics ava il able from the 
Department of Statisti cs , Annua l Agr icultural Stati stics 

publications [ 2], t he distribution ~nd the ma jor 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 la ter analysis as e ither 

surplus store cattle producing or predomi nantly growi ng and 

finishing. 

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

in cattl e numbers for the whole of New Zeal and between 1950 and 
1973 . This however did not identify where in New Zeal and 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 tho North Island of New Zealand. 

Thi s section outlines the changes in distribution of catt le in 
sta tisti cal areas in the North Island from 1960 to 1971. 
Limitat ions in the cl as sification of beef cattle in the national 
beef statistics limit the time period of the analysis of changes 
in the major classes of steers he ld for growing and finishi ng to 
the years 1965 to 1971. Prior to 1965 steers and bulls of all 
ages \vere aggregated tog ether and cl ilssified as 11 steers and bulls 
of .a ll ages 11

• 1971 is t he last year that all cl asses of beef 
catt l e statistics are available on a regiona l basis at January 31. 

Figure 2.2.1 sets out the regiona l (s tatis tical ar ea ) 
classi f icat ions used in the New Zeal and Agr ic ul tural Stat is t ics. 
The counti es listed are t hose related to the sale centres (and 
their surrounding regions) used in the spatial mode l outlined 
and estimated later in thi s study. The sale centres are those 
centre s in the Nort h Isla nd for which price series of store cattle 
were available from t he Department of Lands and Survey. 

Tabl e 2.2.1 sets out the statist ical area and cou nt i es rel ated 
to t he 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 
AR EAS 

Statistical Area 
or County Sale Centre Regio n 

Northland Whangarei North 
Auckland 

Otorohanga & yJa·i tomo Te Kui ti Te Kuiti 
Rotorua Rotorua Rotorua 
East Coast Gisbo rne East Coast 
Hav,ke'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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FI G[IBE ~2_J_ _REGIOi:AL CLASSir-ICATION or 
jlORTH I_SL/\ND_ /l.S UjED I_tJ_ N~tl_ZE_/\_LMm_ 

AGRICULTURAL PRODUCTION STATJ STJ. CS 

r\lorthland 

Central Auckland 

COUNTIES : 
South A uckland -

Bay of Ple nty 
1. WHANGAREI 

2. OTOROHANGA and 
WAITOt-1O 

3 . ROTORUA 

4. HAWKE ' S BAY and 
WAIPh\·1A 

5. OROUA , MANAWATU 
and KAIRANGA 

6 . MASTERTON and 
WAIRARAPA SOUTH 

East 
Coast 

Hawkes Bay 

Wellington 



TABLE 2.2.2. 

STATIST ICAL AREA OR COUNTY ----
1,HANGARE I 

NORTHLAND 

CENTRAL AUCKLAND 

OTOROHANG A AND WAITOMO 

ROTORUA 

SOUTH AUCKLAND - BAY Of PLENTY 

EAST COAST 

HAWKES BAY AND WA I PAWA 

HAl~KES BAY 

T ARANAK I 

OROUA, MANAWA TU AND KAIRANGA 

MASTERTON AND WAIRARAPA SOU TH 

WE LLIN GTON 

NORTH ISLAND ( TOTAL) 

Nm ZEALAND (TOT AL) 

NORTH ISLAND/TOTAL NEW ZEALAND 

DISTRIBUTION OF TOTAL BEEF CATTLE IN THE NORTH ISLAND 

(% TOTAL BEEF CATTLE/TOTAL BEEF CATTLE N.I . FOR EACH REG ION) 

1960 1965 1966 --
__ 1_267 1968 

2.2 2. 3 2.6 2.8 2.9 

8.9 9. 3 10, 1 11.0 11.6 

3,9 3. 6 3,9 l+ .2 ' lj. . I+ 

' 6. o 6.3 6.3 6.2 6. 1 

2. 1+ 2.6 2. 6 2.7 2.8 

26.8 28.7 29 . 0 28.9 28. 7 

13.2 12 . i+ 12. 0 11 . 5 11 • 1 

7.9 , .8 7.9 7.9 8.o 

18.6 17.8 17 , It 17. 5 17. 7 

3. 0 4.3 lt.3 4.2 lj. . 0 

1.9 2. 1 1.8 1 • 9 1.9 

3,5 J.2 3.5 J . 5 J.7 

25.5 23. 9 23.2 22,7 22 .5 

2, 553,1+12 2,956,440 3, 153,239 3,1+77 ,929 J , 727 , 009 

3, 019, 162 3, 627, 576 3,856, 099 4, 241 , 152 4' 51,9' 14 3 

81t,6 81.5 81 .8 82.0 81 .9 

SOURCE DEPART~LNT OF STATI ST ICS , AGRICULTURAL STATISTICS 

1969 1970 1971 

2.8 2,8 3. 1 

11 • i+ 11.6 12.6 

4- . 7 4.9 5.2 

6. 1 5.9 5. 7 

2.7 2.4 2.J ~ 

28.9 29 . 1 28.5 

11 .2 11.2 11.0 

7.8 8.o 7,9 

17.2 17.I+ 17.3 

lj.. 1 4,J 1, .4 

1.9 1.9 2. 1 

3,8 J ,6 J .3 

22 . i+ 21 , 5 20.9 

3,897,106 i+ ,031,,897 i+,167,894 

4,811,791 5, 04-8,048 5,27),529 

81 . 0 79.9 78.9 
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Firstly the rate of growth 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 increas ing impor tance 
of beef cattle in the South Island was also outlined in Table 
1.5 1·1hich showed a marked i1 ,crease in the gross i ncome in the 
Sou th Island hill country areas from cattle between 1961 and 
1972. 

Within the North Isl and over half the to ta l beef cattle in 1960 

were i n the South Aue kl and - Bay of Pi enty and v/e"!l i ngton areas, 
26. 8% and 25.5% respectively. Although, in 1971 nea rly half 
were still in the se two areas, 28.5% were now in the Sou th 
Auckl and - Bay of Plenty area compared with only 20.9% in 
We 11 i ngton. Relative numbers also grew steadily in North l and 
over this period, while more moderate increases occurred in 
Central Auck la nd and Taranaki. The rate of expansion in t otal 
beef cattle numbers appears to have been greater i n these areas 
than in Ha1'/ke1s Bay, the East Coast, and vie 11 i ng ton v11lose 
relative share of tota l beef cattle declined over this peri od. 

Table 2.2.3 shows the distribution of beef cows us ed for 
breedi ng 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 
proport ion of beef breeding cows in the beef herd -between 1960 

and 1971. In Wellington there was an increase in the 
proport ion of breed ing cows t o 30.6% in 1968 but t hen the 
proportion declined to 29.6% by 1971. Similarly in the Masterton 
and Wairarapa So uth counties the proporti on of breeding cows wa s 
38.3% in 1960, 39.4% in 1966, and 38.4% in 1971. The proportion 
of breeding cows in the Hawkes Bay and East Coast areas remained 
fairly constant with only a slight decline occurring over the 
period. 

Surplus store produc ing regions are defined as those areas 
havi ng a higher ratio of breeding cows to total beef cattle than 
regions wh ich are predominantly growing and finishing . 

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



TABLE 2,2.3 

STATISTICAL AREA OR COUNTY 

WHANGARE I 

NORTHLAND 

CENTR~L AUCKLAND 

OTOROHANGA AND WAITOMO 

ROTORUA 

SOUTH AUCKLAND - BAY Of PLENTY 

EAST COAST 

HAWKES BAY AND WAIPAWA 

HAl·JKES BAY 

T ARANAK I 

OROUA 7 MANAWATU AND KAIRANGA 

MASTERTON AND WAIRARAPA SOUTH 

l~E LL I NGTON 

NORTH ISLAND 

NEW ZEALAND 

DISTRI BUTI DN OF BEEF COl·JS USED FOR BREEDING/TOTAL BEEF CATTLE 

(%FOR EACH REGION 

1960 1965 1966 1967 

32. 0 31 .2 31 . 0 30 .9 

34-. 3 33.2 32.8 31.9 

29 .4- ' 27 .2 27 . 1 25.7 ,, 
36.0 l / 33.6 34.7 35.0 

35. 1 29 .0 30.6 30. 7 

32.2 29.4- 30.1 30 .0 

'.37.8 35.6 36.8 37.2 

31.4- :. 30.6 30.9 31 . 0 

32.6 31 .• 8 32.8 33.2 

31.7 26 .9 27.7 27.8 

19.6 18. 0 19. 0 19.7 
,;; 

38 .3 37. 5 
.. 39. 4- 38.5 

28 . 7 I ,' 28.4 29. 4 29. 9 

32 .2 ;0 . .5 31 . 3 J1 . J 

32.1 30 .9 31.5 31 . 5 

1968 

30 .9 

31.8 

26 .3 

34-. 4-

32.9 

30.9 

36. 9 

31 . 1 

33. 1 

27.6 

19.5 

37.8 

30 .6 

J1 . 7 

31 .8 

SOURCE DEPARTMENT Of STAT ISTIC:l7 AGRICULTURAL STATISTICS 

1969 1970 1971 

30. 0 27. 1 24. 6 

31.0 29 .2 27.9 

21,.0 23.2 20.8 

33.1 31.9 31.0 

31.0 28.9 30.0 

26. 1 
)-ii 

29.1 27 . 5 ~ 
36.8 36.5 36.6 

30.5 30. 0 29 .2 

32.2 32. 0 31 . 6 

25.4- 22.3 20.5 

18. G 18.5 17. 5 

37. 5 37.8 38. 4-

29. 6 29,6 29 .6 

30.5 29.5 28.6 

J0. 9 30. 1 29 . 5 
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decline bet1•;een 19GO and 1971 'in Northland, Central Auckland, 
South Auckland - Bay of Plenty, and Taranaki; predominantly 
growing and finishing areas. This trend would be expected 
wi th the advent of more intensive growing and finishing of 
younger stock for sl aughter . This has resulted in the build 
up of younger cattle and al tered the co~pos i tion of the beef 
herd . Table 2.2.5 shows that there has been a build up in the 
proportion of steers and bulls one and under two years over this 
period. This bu i ld up has been at the expense of the 
proportion of beef breeding cows i n the beef herd (as well as 
steers two years old and over). 

The predomi nantly store producing area of the East Coast has the 
hi ghest proportion_of beef cows for a statis tica l area , however 
the Wai rarapa r egion (Masterton and Wairarapa South counties) 
has an even hi gher proporti on of breeding cows which i mpli es that 
this r eg ion may also be a surplus store cattle produc ing regi on . 
Simil arly the Te Ku iti sale centre and region (Otorohanga and 
Waitomo counties) a lso has a high proportion of breed i ng cows. 

Tabl e 2.2.3 shows tha t t he proportion of beef cows i n this region 
has declined more tha n would be expected for a surplus store 
produci ng r eg ion . 

Store cattle in the above context refers ma inly to weaner steers 
(castrat ed males) which are sold in weaner fairs in April, May 
and June. Tables 2.,-1,.2.1. and . .2_.3.2.2 i ndicate that wea ner 
steers were the major class of store cattle traded in Hawkes Bay 
in the years 1968 and 1969, and April, May, and June were the 
months in which these sales occurred. 

Although the Hav1ke's Bay statistical area ha-s a fairly high 
proportion of breed ing cows to total cattl~ the Hawkes Bay and 
Waipawa counties (sale centre Hastings) purchase store cattle 
from other regions . In fact the area is predominantly store 
growing and finishing wi th a l arge number of store cattle being 
purchased from other counties within Hawkes Bay such as the 
neighbouring county of Waipukurau . A l arge 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 



statistical areas and the Manawatu region (Oroua, Manawatu and 

Kairanga counties ) purc hases a large number of store cattle from 

other ateas such as the East Coast. The explanation for th is 

is that a large proportion of the beef cattl e in the Rotoruu 
county and surrounding counties are en Uepartmcnt of Lands and 
Survey farm blocks, and although these cattl e contribute to the 

county cattle numbers they do not enter the stor e cattle market . 

Movement of store cattl e occurs bet1·:een Lands and Survey farn1s 
en masse and not via the store catt l e market . Thus, Rotorua , 
a region that appears to be relatively self sufficient in store 

cattle actually purchases a large number of store cattle 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 bet\'1een 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 proportion of steers 

in this class for all areas in the North Island. The increases 

i n the pri me beef schedule price over the last few years (see 
Tabl e 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 repl ace 2 year old 
cattle with one year old cattle and a trend toward the sale of 

-
animals at a younger age as the beef price increases . Lowe 
concludes from his case farm results that the most profitable 
beef po l icy i n genera l 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 
cattl e to be sold the fo ll owing spr ing and summer does not 

compete with fast-growing young cattle at r easonabl e beef prices. 

Yver [53) and Jarvis [28) reached simil ar conclusions about the 

cattle portfolio held by Argentini an farmers as the beef price 

increases . 

The trend to farming beef cattle intensively and finishing them 
at a younger age i s indicated in Table 2.2 .5. The major bui ld 



TABLE 2.2. 4-

STATISTICAL AREA OR COUNTY 

WHANG AREi 

NORTHLAND 

CENTRA L AUCKLAND 

OTOROHANG A AND WAI TOMO 

ROTORUA 

SOUTH AUCKLAND - BAY OF PLENTY 

EAST COAST 

HAWKES BAY AN D WA I PAWA 

HAl~KES BAY 

TARArMK I 

OROUA , MANAWATU ANO KAIRANGA 

MASTERTON AND WA I RARAPA SOUTH 

WELLINGTON 

NORTH IS LAND 
,, .. 

Nm ZEALAND -. 

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

( %FOR EACH REGION ) 

1965 1966 ,967 1968 

11 .6 10.9 8 .4 10. J 

11.J 10. 7 9. 0 9. 7 

14- .9 12.9 11 . 7 11 . 2 

8.J 8. 4 7.9 8. o 
, 
I 

17.2 17.4 lJ .6 15. 1 

l J .9 14 . 2 12 .2 11 . 7 

7.6 7. 1 6.5 6. 1 

14, 4 11. 6 14. 1 1J . 1 

12.6 12. J 11 . 7 10. 8 

l J .6 1 J . 1 1 J. 1 14- . 2 

28.8 J0.8 25.8 2J .9 

6. J 5. 7 5.J 4.6 

20 . 0 20 .4 18.9 16 .8 

14. 1 14. o 12.6 11.9 

1J.2 1 J . 1 11 . 8 11 . 1 

SOURCE DEPARTMENT Of STATISTICS , AGRICULTURAL STAT I STICS 

1969 1970 1971 

9.5 9.2 8.9 

9.7 8.7 8. 1 

12.2 11.0 10.9 

8.2 8.2 8.J 

11 • 7 12.9 9.2 

11. 5 11.7 11.0 ~ .. 
5.7 5.9 5.7 

12 . 4 12.7 12.2 

10. 7 10 . 4- 10.1 

14.1 12.J 12.0 

2J .2 21 . 4 19.e 

4. 5 4.6 4.0 

16.6 16.2 15.4 

11.8 11 • 4- 10.9 

10.8 j O .i~ 9.9 



TAB LE 2.2 • .z 

DISTRIBUTION OF STEERS AND BEE F BULLS! ONE AND UND ER TWO YEARSLTOT AL BEE F CATTLE 
( 'fa FOR EAC H REG ION ) 

STATIS TICAL AREA OR COUNTY 1965 1966 1967 1968 1969 1970 1971 

WHANGAREI 13.1 11.0 12. 3 13.0 13.8 15 .7 15. 6 

NO RTHLAND 11.3 10.0 11.3 12 . 0 12.3 13. 0 1'.3. 7 

CENTR AL AUCKLAND 14.5 14. 9 16. 1 18.5 18. 6 18.6 20.1 
, I 

OTORDHANGA AND WA IT OMO 11.5 ; , 11 • 1 10.J 11.4 11 . 6 12. 0 12.0 
I! 

14. 2 12.6 RO TO RU A 11.0 1/ 10.7 11.2 12.2 11. 1 

SOUTH AUCKLAND - BAY OF PLENTY 12.5 11.6 11.8 13 .7 13.0 1) . 6 13.8 

EAST CO AS T 9. 6 9.7 10 . 0 9. 8 9.8 10. 1 10 • 1~ 
,..... 
-J 
' 

HAWKES BAY AND WAIPAWA 10.4 10.8 1i.8 12 . 9 12.7 12.9 14.3 

HAWK ES BAY 9.9 11 
10.2 1J.4 11 . 5 11.5 12 . 1 12.9 

TARA NAKI 11.8 12.2 120 2 13.2 13.J 11/. . 8 15.8 

OROUA , MAN AWATU AND KAIRANGA 14.4 14.2 15.0 18.8 18.8 19.5 19.5 

MASTERTON AND WAIRARAPA SOUTH 8.7 8. 3 
' 

7,6 9. 6 8. 9 9.2 8 0 
•/ 

WEL L! NG TON 12.0 11.3 
,1/ 

11. 1 12.2 12.4 12.2 12.8 

NORTH IS LAND 11.5 1; 11 • 0 11 .4 12. 5 12.5 12. 9 13, 4 

NEW ZEA LAND 12. 0 11 . 5 11. 7 12.8 12.7 13.1 13.6 

-~ ---
SOURCE : DEPARTMENT OF STAT IST ICS , AGRICULTU RA L STATISTIC S 



up of young catt l e i s in those areas that are predomi nant ly 

growi ng and finis hi ng. For i nstance i n South Auckland Bay 
of Pl enty , Hav.'ke's Bay (Haw ke's Bay and \•/aipavia coun ti es ) and 
the Manawatu (Oroua, Manawatu and Ka i ranga counties ) t here ha s 
been an i ncrease in the proportion of steers and beef bul l s 
one and unde r two year s t o t ota l beef cat t le over t his per iod 

(Ta bl e 2. 2.5 ) and a decl ine in steers two years ol d and over 
(Tab le 2. 2.4 ). 

The i ncrease i n st eers and beef bul l s in areas tha t conta i n a 
large nu mber of dai ry cattle may be due, in par t, to an i ncrea se 
in the number of da i ry bred stee r s and bulls in t his age gro up 
retained for beef purposes . In the Oc cupi ers Sc hed ule 
(question na ire) for Agr icu ltural Sta t istics Par t 12 rel ating to 
dairy cattl e , there is a note indicating th 3. t, "dairy-type 
heifers and bulls intended for beef to be entered "in Part 13 11 

which is the beef cattl e section of the questionnaire. This 
means that dairy bred calves suitab le fo r beef purposes t hat are 
retained, are classifi ed in the beef cattle statistics ev en though 

they may st ill be on dai ry farms. 

Many of t he areas that are suitabl e for growi ng and fini shing 
beef ani mals also cont ain a large proportion of the dai ry cattle. 
For instance, at January 1970 Nor t hland contai ned 13.3% of the 

total dairy cattle, South Auckland - Bay of Pl enty, 47 . 9%; 
Taranaki 17.2%; whereas, for example, the predominantly st ore 
producing areas of the East Coast and Hawke~ Bay contained less 
than 1% and 2.1% respectively. (i.e. Hawke~ 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 inclusi on 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 Coa st , and ~asterton 
and Wa irarapa South. We would expect these predominantly store 
producing areas to grow and finish only a limited number of beef 
cattle compared with the other regions . But these areas al so 
have very few da"iry cattl e [ 2] so that the opportunity for 
i ncreases in this statisti ca l category compared wi th areas such 
as South Auckland - Bay of Plenty, Taranaki, Northland or the 
Oroua, Manawa tu and Ka iranga counties by this means is li mited . 
The importance and role of da i ry beef is discu ssed l ater in this 
Chapter in Section 2.4. 

Therefore, vJhen i nt,erp_r_et i ng the change s that have occurred :in 
the composi tion of the beef herd, it is important to note t hat 
the inclusion of dairy beef ani ma ls in the Northland, (C entral 
Auckland), South Auckland - Bay of Plenty and Taranaki areas 
has exaggerated the struc tura l changes . 

However , even in thos e areas where there are very few dairy ca tt l e, 
a structu ra l change in the beef herd has occurred . Name1 y, there 
has been a decline in the proportion of beef cows used for breeding 
and steers two year s old and over, and an increase in the 
proportion of steers 1-2 years in the beef herd . 

For the analysis in the following Chap ters it is necessary to 
identify the regions in Tab le 2.2.1 (represented by sta t istical 
areas/counti es) as either predominantly store producing and 
therefore surplus in their requirements of weaner steers for 
growing and f in i~hing, 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 
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diagram, Figure 2.2.2, outline~ the classification of steers (and 
bulls) from birth to slaughter at January 31 each year. 

FIGU RE 2.2.2 FLOW OF BEEF CATTLE (SJ~FRS) FROM BIRTH TO 
SLP,UGHTER FOR ,~I~ OPTH'. Ut·1 GRO\-/Il~G Ar:O FH!ISHING 

POLICY 

Activities in Beef 
Ca ttle Life Cycle 

Bulls put out with 
cmvs in the /'>,u tu1111. 
for Spring Calving 

Cov1s In-Calf 

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

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

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

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) 

Clas sificc1tion 
in the Be ef 
Cattle Stat istics 
at 31 January 

11 Beef Cov1s Used 
for Breed ing;i 

11 Beef Bull and Steer 
Calves under One 
Year 11 

11 Steers and Beef Bulls 
One and under Two 
Years" 

11 Steers Two Years 
old and over 11 

Year 
(31 January) 

t 

t+l 

t+2 

t+3 

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 



as outlined -in Figure 2.2.2, the major transfer of store cattle 
will have occurred. In aggrega te, for the North Island, the 
breeding ~ows in year t, "13eef Cows Us ed for Breed'ing" are the 
main biological constraint on the number of "Steers and Beef 
Bulls one and under two years" in the North Isl and ·ln 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 
cal~es of 50%, then at Janua ry year t+2 there is a survival rate 
of approximate ly 40% for Steers and Beef Bul ls one and under two 
years in the North Isl and (and New Zealand ). (Autumn calving 
will not affec t these assumpti ons because the Autumn calves wi ll 
still fall into the same stat istical 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 yea r t+2. 

If the in ter-reg ional movement of store cattle occurs,then those 
regions that produce a surplus of weaner steers above their own 
requiremen ts shou ld have a rat io of l ess than 40% whe n stee rs and 
bull s 1 - 2 yea rs (at year t+2 ) are expressed as a proportion of 
the beef cows used for breed ing two years before (at year t). 
Si milarly those regions that have pu rc hased weaner steers should 
have a ratio greater than 40%. 

The di stri buti on of 11 Steers and Beef Bulls, one and under t wo 
years 11 at year t+2 as a proportfon of the 11 Beef CovJS Used for 
Breeding 11 in yea r tare set out in Table 2.2.6, \vhere 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 January 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 



TABLE 2.2!.~ 

DISTRIBUTION OF STEERS AND BEEF BULLS, 1-2 YEARS IN YEAR f+2/BEEF COWS USED FOR BREEDING IN YEAR t 
(%FOR EACH REGION ) 

STATISTICAL AREA OR COUNTRY 

WHANG ARE I 

NORTHLAND 

CENTRAL AUCKLAND 

OTOROHANGA ANO WAITOMO 

ROTORUA 

· SOUTH AUCKLAND - BAY OF PLENTY 

EAST COAST 

HAWKES BAY AND WAIPAWA 

HAWKES BAY 

TARANAKI 

OROUA, MANAWATU AND KAIRANGA 

MASTERTON AND WAIRARAPA SOUTH 

WELL! NG TON 

NOR TH IS LAND 

NEW ZEALAND 

12_63 

4-0.7 

33.2 

51.3 

33.9 

36.2 

4-2.1 

25.6 

31.5 

29.8 

4-3.2 

81.1 

21.8 

4-3.5 

' ·-- 37 .o 

38.9 

SOURCE 

12_61/-

;, 4-2.4-
lf 
i/ 33.9 / 

, .. 

60.9 • 

35.5 

39.0 

4-2.7 

26.7 

34-.6 

31 .1 i 
~ 

4-8.1 !.~ 

I ,' 79.1 

24-.o / 

4-o.6 

37.5 

4-o.o 

YEART 

12_65 

55.8 

4-8.o 

82. 1 

35.4-

4-6.8 

4-7.4-

30.3 

4-5.8 

4-8.7 

51.8 

92.2 

26.0 

4-3.7 

4-3.8 

4-4-. 3 

1_266 

54-.3 

4-9.4-

91.1 

37. 1 

58. 1 

53.1/-

29.2 

50.4-

4-1 .8 

52.6 

120.1 

28.4, 

4-7. 5 

4-7 .4-

4-8. 1 

: , 

1267 

51.0 

4-4-.9 

90.6 

36.5 

4-4-.5 
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11 Beef hei fer, steer and bull calves under one year 11 in the 
national beef cattle statis ti cs for the est imat ed number of 
dairy beef reta i ned as outlined in Tab l e 2.4.1, then the r at io 
(survival rate ) for the adjusted beQf calf populat ion (for 
January year t+l) and 11 Beef Cov-1s used for breeding " (at Janua ry 
year t) in Table 2.2.7 is far more rea li st i c~ espec iall y if it 
i s compared wi th the Meat and Wool Boards ' Economi c Service 
Est imate for cal ving percentage in year t. 

TABLE 2.2.7 

January 31 
Year t 

1964 
1965 

1966 
1967 

1968 
1969 

1970 

SU RVIVAL RATE FOR BEE F CALVES (ADJUSTED FOR 
DAI RY CALVES RETAINED FOR BEEF PRO DUCTI ON ) 

Survi val rate 
'Beef'Calves 
year -t+ 1-. 
Breeding Cows 
year t 

72.3 

72.2 

73. 4 

76.6 
74.3 
80.8 

78.3 

Surviva l rate 
Male Calves 
(i f 50/50 
male/ female ) 

36.2 

36.1 

36.7 

38.3 

37.2 
40.4 
39.2 

1 Meat and \~ool 
Board Economic 
Service Estimate 
Cal ving % year t 

78 . 3 

83.6 

84.9 

83.9 

78.4 

82.4 

82.1 

Source:! 1970 - 1970/71 Sheep Farm Survey 
Prior to 1970 unpub lished data from New Zeal and 
Meat and Wool Boards ' Economic Service Farm 
Survey Stock Reconciliations. 

The reason for the low su rvival rate of beef calves (compared 
with the ca l 0ing percentage)may be due to the fact that the 
estimated number of calves available for dairy beef in~able 
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 
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sto re producing areas, it is possibl e to identify from Table 
2.2 .6 those regions from which a net outflow of weaner steers 
may have occurred over the period 1965 -1 971 . 

For the East Coast area and the Masterton and Wairarapa South 
cou nti es the ra tios suggest a net outf l ow of weaner steers for 
the period. Si milarly, compared with the other regions, 
Oto rohanga and Wai tomo counties are also ranked as a net surp l us 
store producing region . 

For Rotorua county the ratios in many years would suggest the 
coun ty was a net surplus store producing region but we know that 
a la rge proportion of the weaner steers in the region do not 
enter the store catt le market and are si mp ly transferred to 
other Lands and Survey farm blocks in the region or in other 
regions. Rotorua, to satisfy growing and finishing requireme nts, 
purchases store catt le from surrounding regions and is therefore 
a deficit region. 

Northl and is also defined as an area defici t in weaner steers , 
but the area is li kely to be self-sufficient and the high 
survival ratios in Table 2.2.6 which imply a net infl ow of store 
cattl e may be du e to the presence of dairy beef ca ttle rather than 
an i nflow of weaner st eers. 

The ratios for Hawke~ Bay statistical area suggests that the area 
is predominantly st ore prod uc ing. However the ratios for the 
counties of Hawke~ 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 tvm 

counties. Thus dairy ca 1 ves retained for beef purposes will not 
affect the ratios to any signi fica nt extent). The se two counties, 
apart from purchasing store cattle from the East Coast, have 
adequate suppli es of store cattle in the surrounding counties of 
Wairoa and Waipukurau, and the Central Hawke~ 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 likely be 
deficit in its store cattl e requirements. 



The Oroua, Manawatu and Kaira nga counties are very dependent on 
store cattle fr om surround ing regions for growing and finishing 
purposes. Farmers within this region have the option of 
purchasing weaner steers from surrounding count ies, the Wairarapa, 
Southern Hawke's Bay and the East Coast. The very high ratios 
from 1965-1971 in Table 2.2.6 indicate thJt this is a deficit 
area, however, dairy beef would almost certainl y be present as well. 

Table 2.2.8 summarises the results outlined above, and for the 
inter-regional model formulated in Chapter 3 and the ir1terpretation 
of the regional coefficients in Chapters 4 and 5 regions are 
defined as being eHher 11 surplus 11 (i.e. pred om inantly store 

11 // 

producing with a net outf low of store cattle) or def i cit (whi ch 
imp lies that the r~gion is a net purchaser of store cattle from 
surroundi ng regions in order to satisfy their ov.in grnwing and 
finishing r equirements ). 

The demand for store cattle in any one year in the growing and 
finishin g 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 ri ght. 

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 Def icit 

Northland North Auckland Deficit 
Otorohanga and Waitomo Te Kuiti Surplus 
Rotorua Rotorua Deficit 
East Coast East Coast Surplus 
Hawke1s Bay and Waipawa Hawke's Bay Deficit 
Taranaki Taranaki Deficit 
Oroua, Manawatu and Manawatu Deficit 
Kai rang a 
Masterton and Wairarapa Surplus 
Wairarapa South 

In summary this Section outlines the structural changes that have 



36. 

occurred in the North Isl and beef industry between 1965 and 1971. 
In particular, there has been a build up in the pro port ion 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 cha nges may be distorted by tile presence of dairy 
beef animals suitable for beef purposes in areas with a l arge 
number of dairy cattle. 

2. 3 INSTITUTIONS AND CHMWELS INVOLVED IN THE M/l.RKETING Of CATTLE 

2.3.1 Store Producing Hill Co untry Farms 
The hill country and hard hill country farms typ ically under
take the breeding or store producing function in res ponse to 
a derived dema nd for store an imals from the fi~ishing farms . 

. -
Tabl e 2.1.2 indicates that these two farm classes (hill and 
hard hill country) account for 73% of the beef/s heep fa~ns 
in the North Island by area, 66% of the to tal beef cattle 
and 90% of the beef breeding cows. 

Store country, by def i nition, dictates a breeding policy; 
the sco pe for growing and finishing young beef in the hill 
country is limited . Poorer- cou ntr ~ cannot compete 
strongly with the better class land in this r espect. Stock 
performance will be lowe r and costs higher. 

As a check to the Meat and Wool Boards 1 Economi c 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 b~a r out the above conclusion. 

The almost completely hill country areas of the :North Itland, 
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~ 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 1 s (and New Zealand 1 s) total beef cattle, 
and certainly most of her store producing beef breeding cattle. 
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However, the store producing and finishing rol e can now 
no l onger 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 top dressing, oversowing, subdivision and 
increased stocking rates, leading not only to better 
quality of pasture but also to a greater quanti ty of fe ed 
parti cularly in the winter . 

These factors , taken together , have meant that overa ll 
there has been less need for cattle i n thei r trad itional 
role of pasture cond iti oners and con troll ers on hill 
country. 

While this imprevement in hill country has reduced t he need 
for mature beef cattl e, it has in many instances, made it 
more feasible to consider the farming (fi ni sh i ng for 

slaughter) of young beef cattl e. Better qua lity past~re, 
coupled with i mproved subd i vi s ion and stock man~gement 
(particularly in the fi eld of parasite control) has meant 
that on ma ny hill country properti es growth rates of young 
cattle can now be sustained at a level that a few years ago 
would .have been i mposs ible. In particu lar, young stock 
can be wintered more eas ily in better condi t i ons and 
frequ ently at l ess cost. 

On most fully developed hill country farms the potential 
for improvement of sheep performance is small and is likely 
to be confined main ly to genetic improvement through 
sel ecti on and cul ling. This is because generally sheep, 
in the past have had preferential treatment as f ar as 
management and husbandry practices are concerned . · Their 
performance, therefore, wou ld be expected to be approach ing 

full potential. 

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

Hoc king ~7] 
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This shi ft on the hi 11 country of the cattle enterprise 

to a competitive one with sheep has l ed not only to the 
build up in herds and a greater production of ca lves , but 
al so with the ·improved productivity of hi 11 country, to the 
finishin g of calves for slaughter , previously the doma in of 
the fatten i ng farms. Thus the supply of store cattle from 
hill country can be considered, in many cases, as the supply 
of store anima ls surpl us 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 l ead to the introducti on of a single 
North Island hill country classification. For instance 
in 1956/57 there was an estimated 2,226 hard hill country 
f a1ms in the North Island while Table 2.1.2 indicates that in 
1971/72 there was only an estimated 1,800. Taylor [46] 

2.3.2 Sale of Store Cattle 
The sale of store cattle takes pl ace in practically every 
month of the year, but there are well defined months when 
the major movement or transfer of store cattl e from the 
store producing farms to finishing f arms occurs. The 
transfer is facilitated chiefly by the auction system, and 
to a 1 esser extent by private treaty with or \'lithout 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 



replaci ng older cattle with younger ones. All classes of 
cattl e pass through the market at this time of the yea r but 

weaners (more parti cu larly steers ) make up the bulk of the 

cattle sold. 

In the spring, with the problems of the winter behi nd and 
the onset of the flu sh of pasture growth, a strong demand 
for store cattle may develop and the number of transactions 
reach another peak which in effec t 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, especi ally 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 

l ambs . 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 ti me when farmers are culling heifers, mark ing calves, 
and generally adjusting their herds prior to putting bulls out. 

Watson [52] documents the sa l e 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 periods 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 ~nd June as the peak . 
Sales of cattle reach their low point in December and 
January when l ess than 1,000 changed hands each month. 

Also data col l ected from Stortford Lodge Saleyards ' 
Association, Hastings for the years 1955 to 1971 for sales 
of store and finished cattl e (separately in Figure 2.3.2.2) 
indi cates again two pronounced peaks with the largest being 

in May when 6,500 store cattl e 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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For either sale, Feild i ng or Stortford Lodge, it has not 
been po ssible to ascerta in a breakdown into cla sses the 
sto re cattle sold in any month . 

However, by aggregating sales data obtQined from the Meat 
and Wool Boards 1 Econom ic Serv ice Farm Surv ey returns for 
the years ended Ju ne 30 1968 and 1969 it i s possib l e to 
get an indication of the cl asses of store cat tle sold by 
Hawke~ Bay farme rs in the Meat and Woo l Boards 1 Farm Survey 
over this period . 

The average farm sales of store stock for Hawk e~ 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 Feild ing exist for sal es from these farms. 

Tabl e 2.3. 2.1 shows that the ma jority of weane r 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 
even ly distributed throughout the year, but 42% of the l½ 
year steers and 28% of the 2½ year steers are st ill sold in 
the April-May-June period . 

The other pronou nced seasonal peak of Septem ber - 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 1 s observations at 
Feilding, 29% of the yearling heifers were sold i n September 
October and 49% of the 2 year heifers. Over the 4 mon t hs 
September-December 59% and 78% respectively of these 
classes of cattle were sold. At this ti me 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 t wo 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 



42 . 

PERCCtJT AG( or EACH CLASS OF STOCK SOLD EACH riatJTH fOH r"CAT ArJD IJOOL BOARD 
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of land types in most regions means that a l arge proportion 
of the movement of store cattle from surplus store producing 
to growing and finishing farms ta kes 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 11 headage 11 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 . 

2.3.3 Method of Sale of Store Cattle ' I 
,i 

2.3.3.l __ Sale_of_Store_Cattle_bt_the_Auction_Sistem 

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. 
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Li vestock auct ions are mar ket pl aces of bus iness where 
li vestock are assembl ed and sol d by means of pub1ic bidd i ng . 
Ani raa l s ar e dr i ven f rom hol ding pens i nto a sales ri ng where 
t hey can be vi ewed simul t aneous ly by al l buyer s . The sal e 

i s conduct ed by the Auct ionce1· who i s ma i nly responsible 
for obta i ning t he hi ghes L poss i bl e bid f or the stock . 

Livest ock auct i on mar ket f ac ili t i es are 01·med by l oca l sa l e
yard compa nies i n \.'lh ich stock and station fi rms genera l ly 
hold sha res. 

The movement of store cat tl e through an auct i cn market 
requ ir es facil it i es for recei vi ng , selli ng and load i ng out 
ani mals. Buyer s are abl e to observe the l ots presen ted for 
sal e i n t he pens prior t o the aucti on and consider what they 
will bi d when t he li ne i s offer ed for auct i on. Compet i tion 
between an assembl y of prospective buyer s is a prime fac t or 
in aucti ons . 

A sell er can attend the auction and ensure t o some extent 
that hi s cattl e are sol d to best advantage . Should t he 
offered pri ce not reach what i s , in t he sell er' s vi ew his 
r eserve , he has the option of t aking them horne , but th i s 
invo l ves fur ther t ransport costs home , and then transport 
to the next sa l e . Auctions present an opportu nity to 
study the pref erences of buyers as indicat ed by t he prices 
offered for diffe r ent l ots. 

On t he other hand, the sell er has to pay , in additi on to 
cartage charges, the stock agent's commission. This 
amount vari es , but an average charge_ i s 5% of the sale 
price. Auctions represent a high ri sk , h·igh oppurtunity 
method of selling. A poorly attended sal e 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 sal e centre is more abl e 
to buy in small lots and is more likely to get the r i ght 
beast at the ri ght price than the farmer forced to travel 
long distances. 
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2.3.3.2 Other Methods of Sale of Store Stock 

The other t\vo methods of sale of store stock are sale on 
farm and forwa rd contract selling of store cattle. Both 
methods, although of li ttle importance now, may receive 
i ncreasing in terest as f arme rs move into more intensive 
feedlot fini shing of cattl e, in which case they vdll wish 
to ensure a continuous supp ly at a price acceptable to 
both buyer and seller. In fact cattl e may be purchased 
on a liveweight rather than on a per head basis . 

2.3.4 The Growing and Finishing of Store Cattle 
Jus t as no cl ear cut separation may now exist between the 
breed ing and finis hing enterprises on hill country farms, 
there is also no dist i nct 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 coun ties , e.g. Waipawa and 
the Manawatu . 

Intensive beef farming on finish i ng country is characteris ed 
by the purchase of a 6 to 8 month old trad itional beef 
weaned calf, f eed ing well and slaughter inq i t at 16 to 20 
months of age before the second winter. This is 
technically the most efficient method of producing beef 
as it utilisetthe faster- g·rowth ra tes =cind hig her feed 
conversion efficiency of the younger animal. Lowe [35] 

The profitabi 1 i ty of a store beas t wi 11 depend on the price 
paid per lb live weight and its growth potential under the 
farming conditi ons to which it will be subjected . It 
follows then that these are the two factors whi ch 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 
11 pick 11 stock is, and always will be, one of the ma jor 
factors determi ning the profits to be made from growing and 
finishing cattle. However , even the most experienced 
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stockrnen have difficulty in c:.ccurately assessing an anima·l 1::, 

l ·iveweight. In fact Everitt [22] has shovm that a 1vide 
di sparity of estimates between judges of the carcase weight 
of li ve animals of different breeds can occur . (See 
Fi gure 2.3.4) A s·irnil ar disparity could quite easily exist 
when farmers try to estimate the li ve weight of a store 
animal . Therefore, Everitt [22) believes that the weighing 
of store cattle for sale wou ld be of i nvaluable ass i stance 
and should be actively encouraged . 

The weighing of store cattle i s a comnon occurrence in the 
United States in terminal ma r kets and smaller auction 
markets [29]. In New Zea l and interest in purchasing 
traditional store cattl e on a 1 i veweight basis has only 
occurred in t he l ast cou pl e of years . However, wei ght 
recorded beef weaner sal es in 1971 at Omarama , Otago (19) 
indi cated that farmers' asse~sment of t he weight of weaners were 
accurat e and that the variation in price paid on a per pound 
basis was the same for those lines f or which the we ight was 
di spl ayed as for those lines where the buyer was requ i red to 
make his own assessment . 

It appears then that buyers at these sa l es have been abl e to 
r ank animal s on a li veweight bas i s and pay a price 
accordingly. Therefore the development of weight recorded 
beef weaner sales may not be of_ the priori~y previously 
thought to improve beef marketing and production . It is 
far more important t ha t beef finishers use scales and 
li vewe ight informat ion for dec ision mak i ng once they have 
purc hased store cattle for growing and finishing. These 
farmers will eventually reques t live0eights when purchas ing 
as part of their pl anned production programme, rather than. 
as a buying guide which i s thought t o be the reason for 
weight recorded sa l es 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 livewei ght sales of dairy 
weaners indi cated that liveweight assisted buyers in 
assessing the value of anima ls and in turn gave a better 
return to sellers. Also the South Auckl and Beef 



FIGURi:: 2.3 A ESTIMATr.S OF CP.RC/.SS \•/EIGHT 

The relationship between estimates of carcass 
weight of ei ght lii~ animals of different breeds 
and the actual chilled carcass weights as 
judged independently by 23 people experienced i n 

handling li vestock are set out bel ow . Correct 

estimates for each animal would fall on the 
di agonal line. A marked tendency to under-
estimate carcass weight, especially of heavier 
anima ls, together with a wide dispari ty 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 lb 
liveweighl bas is for a particular live animal. 

2.3.5 Sale of Fi nished Cattl e 
2.3.5.l __ Seasonality_of_Finished_Cattle_Value~_and_the 

Rela tionship_Getween_Export_and_Local_Market 

Prices . 

Often the sale of finished cattle coincides \\fith t he purcha::e 
of store cattle. The majority of store cattle are purchased 

by finishin g farms in April, May and June and to a lesser 
extent in September and October . The optimum finishing 
policy, as outlined i n Secti on 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 i s a well defined seasonal pattern of finished cattle 
prices, but tr.is may vary from year to year due to short run 
changes in the ma ny factors i nfluenci ng supply and demand. 
Figure 2.3.5 .1 illustrates the movement of the average 
Auckland \Jho lesal e pr i ce and the export beef schedule price 
paid to producers for GAQ ox less than 680 lb over the 

period 1967 to 1973. ~,; . 

Cattle are relatively easy to. finish over the l ate summer, 
autumn and ea~l:Y winter . and many farme(s are forced to se·11 
before the winter due to the falling off i n feed supplies 
and the wet soil conditions on the heavier l and . As a 
consequence, finished cattle become more difficult and more 
costly to produce. Thus,al though the supply declines the 
local market trade demand remains about the same, and values 
ri se till they reach a peak which i s usual ly in October . 
From October there is a progressive but not severe drop i n 
values through to January. This i s illustrated by the 
seasonal movement of the Auckland whol esal e price for GAQ 

ox l ess than 680 lb. 

Figure 1.7 . 2 i nd icated that New Zealand exports the bulk of 
its beef production. Thus the inf luence of world demand 
expressed through the meat-exporters ' schedule has a direct 
bearing on the l evel of domestic meat prices at the whol esale 
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and retail stages. With the poss i ble exception of the 
winter early spring months, July to October, the schedule 
acts as a floor price to producers and also sets the b~se 
pri ce for the domestic market. 

However, buyers of l ocal market mea t in order to ensure 
adequate anJ continuous supp l ies need to offer the same 
or a hi gher price than the export schedule to produccl'S . 
Indeed some premium over export rates may be expected even 
dur ing times of adequate stock suppl ies to ensure supplies 
at l ater stages in the season v1:H'11 stock i s more scarce. 
Also l ocal buyers, who wi sh to purchase a f ew cattl e from 
a given line of stock may have to pay a pr~nium, whereas 
the exporter's agent i s usuall y prepared to purchase a 

~ ... - - -
l arger proportion of the total number of stock offered . 
This premium is accentuated during t he off season when 
farmers have to be recompensed for the extra cost of winter 
feed ing and need some incentive to carry stock during the 
period of restricted graz ing and adverse climat ic 

condi t i ons. Fi gure 2. 3.5.1 ill ustrates this point cl early. 
Around June the l ocal who l esa l e pr i ce tends to cli mb above 
export schedule prices and r eaches a peak around October
November. The whol esa l e prices may l ag beh i nd the 
exporter ' s schedule while wholesale stocks purchased at 
the old pr ice are used up. 

Table 2.3.5.1 shows the average number of finished cattl e 
sales for farms in the Meat and Wool Boards ' Economic 
Service Farm Survey in the Hawke's Bay area for the t\>1O years 
ended·June 30 1968 and 1969. 1 

Sales of finished cattle are at a peak around ~~Y ind June 
as cattl e are sold off before the winter, otherwise sal es 
of finish ed 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 Fin ished Cattle 

The producer has several alternative methods of selling 
finished cattle, he may :- . 
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, 
MotJTHLY r AT STOCK SALES roR j.;[/\T A1JD !JOOL BUl,fl[t SIJRV[Y r.r.rr-'.S liJ HM·JK[S llAY 

(AV[ fU\CF or SAL[S fOR Tf![ YURS [t;')[D JU,:[ '.lO 19~3 /fl) 19(,9) 

S/\LES JUL y AUGUST SEPT OCT r·JOV DEC JAIi FEB r-;ARCH APE 11. 1-1/\Y JUi:E TOl 1\I. 

CO~JS 11 0 10 22 15 75 151 24 22 35 39 248 '.379 1 1JO 

% 10 2 7 1J 2 2 J J 22 J4 

HEIFERS 2-2½ YEARS 17 22 60 20 7J 24- 11 22 29 20 52 64 414 

'fo -
4 5 14 5 18 6 J 5 7 - 5 13 15 

HEIFEKS 1-J½ YEARS 25 64 J 0 6 11 25 0 J 20 56 Z1if. 

'(. 12 JO 0 0 J 5 12 0 9 26 

STEERS 1-1:t YEARS 5 11 J 4 1J 11 <: ., 22 73 66 150 J64 

% J 0 4 3 6 20 18 41 

STEERS 2-2{· YEARS 20 11 14 8 4 25 45 154 158 59 199 168 865 

'/o 2 2 0 J 5 18 18 7 2J 19 

STEERS 3 YEARS AND OVER 118 '.33 15 20 lf8 15 29 7 58 2 ~-6 38 429 

'(. 28 8 J 5 11 3 7 2 14 0 11 9 
~ - - -

T O T A L 295 151 115 66 205 23't 131 235 J02 196 631 855 3 416 

9 4 3 2 6 7 4 7 9 6 18 25 100 

SOURCE : MEAT AND WOOL BOARDS ECONOM IC SERVICE UNPUBLI SHED FARM SURVEY DATA 



( i) 

( i i ) 
( i i i ) 

( iv ) 

( v ) 

sell on schedule to an export slaughter 
sel l on 1 ovmer-account 1

; 

sell through a producer co-operative; 
sell at saleyards to buyers for the 
i nterna l or externa l trade; 
sel l by private treaty on the f arm to 
a butcher, butcher ' s buyer, or export 
buyer ; 

hou se; 

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

(i) Sal e on Schedul e 
Selli ng on sc hedu l e is however al most certain ly the ma j or 
met hod of sale [38]. In add i t i on, export meat operators 
supply subst antia l quan tities of meat for the l oca l market. 

The Meat Expor t Schedu l e indicates t he mini mum pr i ce which 
meat exporters will pay for all grades of export meat to 
be pu rcha sed in t he foll owi ng week. Th e prices re l ate to 
t he we i ght of t he carcase and an all owance for the hide . 
The sched ul e i s f ixed weekly, foll ow i ng consu ltation between 
the major ex porte rs and reflects the exporters ' assessment 
of: 
(a.) Costs and commission to the poi nt of -sale, 
(b) Current r ea lisations, an~ 
( c) Future DlQY:..ements, j I'\. l)]a r ket price~ . 

Exporters may from ti me to ti me private ly offer payme nt at 
rates in excess of schedule prices; when certain classes of 
beef cattle are in demand, due to shortage of supply; wh en 
there is a need to compete with local market buyers 
(particularly over the winter period). 

Payment is made according to the 11 hot weight" of the ani mal. 
Traditionally, the proceeds from sale of internal organs 
have been used to offset, in part, the costs of killing and 
processing. 
slaughter. 

Producers receive their payments shortly after 

Because the majority of NevJ Zealand finished cattle are sol d 
on schedule, the schedule price will have a strong infl uence 



on the l evel of prices ruling in other finished cattle 

market inst i tutions and also on the prices paid for store 
cattle . This is di scussed l ater in Chapter 3. No mea t 
producer will sell stock .by another method if he can obtain 
a hi gher price by selling on schedu l e. In choosing 
bet\.,:een a lternati vc sa 1 es methods t he producer must hov1eve1· 
as sess the val ue of meat on the animal. This i s because 
he is choos i ng between liveweight and deadwei ght sale 
methods . Personal j udgement will therefore blurr the 
certainty of choi ce . 

Sal e by schedule has the adva ntage that it eliminates 
guesswork necessar ily i nvolved in the es ti ma tion of carcase 
wei ght and grade of live anima ls . Everitt (22) 

However, selling by schedule also has disadvantages such as 
under conditions of heavy supply . The schedule price may 
be unrea listic bearing li ttl e rel at i onsh i p to actual 
realisations. Conditi ons of t emporary over supply tend to 
eliminate competition at the point of stock procurement . 

Sale on owner' s account or through a Producer Marketing 
Co-opera tive are tv10 i nstitutional systems throug h wh ich 
the farmer can dispose of his stock i f he feels that the 
schedule is unrealistic and bears little rel ationship to 
actual realisati ons . 

( ii) "Owner-Account" Selling 

Sal e of finished cattle by the Owner-Account method of 
marketing pl aces the producer i n a similar position to an 
exporter operating without his own processing plant. 
Owner-Account sel l ing gives producers the right (by law) 

to have their stock killed, processed and marketed on their 
own account and the meat sold throu gh brokers or agents 
operating in New Zea land or overseas . Hides and other by
products are sol d on the producer's behal f. The producer 
receives the full va l ue of his animal at the ti me of sale 
of the meat which may be 3-4 months after it i s processed. 
In recent years these proceeds have tended to exceed the 
values obtained by sel ling on schedul e, but at the same 
time , any fall in overseas prices that does occur is 



., ,) . 

li kewise borne by the producer instead cf the meat trader 

v,ho is pa i d a commi ss i on to cover the cos ts of marketi ng . 

(iii) Producer Marketing Co-operatives 
These were established by producers in an effort t o gain a 
hi gher net r eturn for t he ir 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 ti1e stock, 1-1ith 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' 
Freezi ng Co-operative Ltd. (AFFCO) and Alliance 
Freezing Co . (Southl and) Ltd. In 1960, the 
Co-operative Freezing Companies Act was passed to 
provide for the registration of freez ing companies 
as co-opera tives . (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. (Auckl and) 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 i n 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 hand l e 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 l evels of 
turnover. 

Both these forms of sale, Owner-Account selli ng and sa l es 
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 l arge meat operators 1 compani es , 
thus reducing the possibilities of monopsonisti c 
exploitation of the finished stock producer. 

The other forms of sa l e open to producers are al l on a 
li ve\veight basis . Problems i rr,mediately arise in 

estimating the carcase weight of the live animal. 

(i v) Sale of Finished Stock Through Saleyurcis at Auction~ 
Saleyards hold regula r auct ions of finished stock in 

associ ation with all cl asses of store stock. Individ ua l 
butchers, group buyers, butcher Co-operative Association 
buyers, buyers for firms wholesaling mea t vJithin New 
Zealand, and.buyers for exporters, all attend these sales. 
Only about 5% of all fin i shed cattle are sold through 
sal eyards, and there are only three saleyards that have any 
substanti al number of finished cattle [38]. They are 
Westfield, Frankton and Stortford Lodge, but even then the 
numbers are relati vel y sma ll as indicated for Stortford Lodge 

in Figure 2.3.2.2. Finis hed stock coming onto the market 
at Stortford Lodge, Hastings i ndicates a fairly constant 
supply of finished cattle being off ered for sal e . 

Figure 2.3.2.2 indi cates that there is a ri se in numbers 
f rom August to November. Sale at auction may be a more 
important outlet for finished cattle at this time of the 
year when kil ling for export declines . Al so bidding 

between local buyers is expected to be competitive, 
real i~ing 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 fa rmer ~egotiates 
the sale on the hoof on a per head basis with the buyer ' s 
agent. This method t ends to be us ed 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 al so buy on the 

hoof on farms . 
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Higher prices are received by the selle1·, although this is 

more a function of the market conditions prevailing than 
the method of marketing itself. The method is subject to 
the variability i nherent 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 l arge part of the local market meat requirements are met by 
sale at auction and on the farm. 

' ,/ 
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2.4 BEEF FROM THE DAIRY HERD 

2.4.1 The Bobby Calf Industry 

Each year almost one million bobby calves are slaughtered 

as a by-product of the dairy industry. [IO] 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 

slaughtered ·in -the North Island stead;°ly increased tlll 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 approx·imately 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 throOgh co-opera~ion. 

~ . . . 

Success was immediate and in the first year of operation 

the first pool formed in the Piako area returned nearly 
$1.00 per head to the suppliers. 

2.4.2 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. 

2.4.3 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 
RECONCIL IAT ION OF DAIRY CATTLE NUMBERS AND CALVES AVAILABLE FOR DAIRY BEEF 

(000) 

MAY YEARS 1964L65 1965L66 1966L61 1967/68 1968/69 

1 
NUMBER OF COWS IN MILK 2 032 2 088 2 131 2 232 2 304 

CALVES BORN AT 90% CALV ING I 1 829. 0 1 879.2 1 917. 9 2 008.8 2 073.6 

CALV ES RETAINED FOR REPLACE' 
MENTS PER 100 COWS IN MIL K 30 30 30 30 30 

1, 
NUMBER CALVES RETAINED 548.7 626.4 ,, 639. 3 669. 6 691.2 

4 I/ 

NUMBER BOBBIES KI LLED 1 212.ii. 1 074.2 1 015. 3 1 147 .o 1 135.0 

TOTAL CALVES RETAINED OR 
KILL ED 1 761. 1 1 700. 6 1 654. 6 1 816. 6 1 826.2 

NUMBER AVAILA BLE FOR DA IRY ;,. 
BEEF 5 67.9 178. 6 263. 3 192.2 24-7.4 

SOURCES : 
AND 

NOTES 

1. 

2. 

DEPARTMENT OF STAT-IST ICSt AGRIC
0

ULT URAL PRODUCTl.'bN STAT ISTICS AT JANURARY 31 

90% OF COWS IN MI LK ASSUMES A 10% WA,STAGE OF THOSE BORN 

3. DA I RY FARM PRODUCTION REPORTS j COW CENSUS DATA, ' 

4. M. A. f. MAY YEAR• SLAUGHTE RI NG STAT IST ICS - MEAT EXPORT WORKS AND ABATTOIRS 

·1969L70 

2. 321 

2 088.9 

27 
•I 

626.7 

1 266. 0 

1 892.7 

196.2 

5. NUMBERS AVA ILABLE FOR BEEF IS A RES I DUA L OF CALV ES BORN MI NUS THOSE RETA I NED FOR REPLACEMENT 
AND THOSE KILL ED. T~ IS FIGURE ONLY INDICATES THE ORDER OF MAGNITUDE OF THOSE CLAVES SOLD 
OR RET AI NED FOR BEEF .PURPOSES. 

1210L11 . 1211Lz2 1n2Lz3 

2 239 2 218 2 190 

2 015. 1 1 996.2 1 971 . 0 

25 26 26 

559. 8 576.7 569.4 

1 125. 0 957. 8 983-3 
u, 
\.0 

1 684.8 1 534. 2 1 5 52. 7 

331.3 462. 0 41 8. 3 
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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 lb. 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 d~mand 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 '1 

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% [ l]. 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 



TABLE 2.4.3 

Year 

1963 

1965 

1967 

1968 

1969 

1970 

1971 

1972 

61. 

TRENDS( %) IN INSEMINATIONS OF DAIRY COWS 
BY BREED OF BULL 

Friesian 

18.1 

20.6 

30.0 

38. 1 

42 .4 

52.4 

55.4 

53.1 

(ROOM TEMPERATURE SEMEN) 

Jersey 

76.8 

74.8 

66.4 

58.0 

52.2 

40.9 

38.3 

38.3 

Other 
Dairy 

3.4 

2.2 

1.6 

1.4 

1.2 

1.2 

1.2 

1.3 

Beef 
Bull s 

1.7 

2.4 

2.0 

2.5 

4.2 

5.5 

5.1 

7.3 

Proportion 
of Total 
Dairy Cows 
I nsemi na ted 

29 

37 

44 

45 

43 

...,. ·43 

43 

47 

Source: Dairy Board Farm Production Report No. 49. 
,i 

· f 



62. 

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 _iD 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 mov~ments are ~hewn 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 at1approximately 
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 : 

(i) Rearing on the dairy farm for sale as weaners 
at a dairy weaner sale, or for sale by contract, 
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for growi ng and fin i shing 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. 

(iii) Transfer of calves to specialist calf rearing 
units to be sold as weaners, mainly on a contract 
basis, to traditional 11 fattening 11 farms for 
growing and finishing. 

RATIO OF THE AVERAGE BEEF SCHEDULE (OxGAQ <680 lb) 1 

CENTS/LB AND THE AVERAGE PRICE OF MILK FAT 2 CENTS/LB 

--· ..... ;!--

' . _::- ~ ... 
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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 sales were held at Frankton 

,._ -- .- ~ - ~ - : · 

(Hamilton), Pukekohe (Auckland), Ngongataha (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 in 1971. All 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. be.tween indiv;:dual 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. In an optimum finishing policy). 

2.5 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 acc9rding to the enterprises shown in the diagram, but 
allows that more than one enterprise may, and frequently does occur 
on a single farm (for instance the finishing of cattl~ ~foi -
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, 
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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 necessary 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 ma r ked 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 foi beef production have increased substantially. The 
dashed lines indicqte _recent flowi 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 l ines represent flows which now have an important place 
in the total pattern of beef production in the North )~land~ 
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, 
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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 lot enterprises. Dairy calves suitable for 
such intensive beef feed lot 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 lot 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 sttire 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 STATI STICAL MODEL S AND SO URCES 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 ma rkets 
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 worl_d beef expqrJ:s [24] ~ _ Jurther, 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 intermedi'ate 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 no0 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 ca t tle numbers. J 

(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 

(6) 

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. 

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. 

(7) The supply of store cattle is limited 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 suppiy is predetermined 
and remains inelastic it shifts over time. The supply 
curve will shif~ over time <lue 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 r~spect 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 prices at a sale early in the month may influence the 
suppl; of store cattle for later sales in the m~~th. 

' ! 

Therefore, whether in the short term the supply 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. 

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

(9) Long term geographic factors that affect the supply of 
and d.emand for store cattle in a region. Mclatchy (39] 

( i) 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 strongly 
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 .: 

. I 

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 tbat 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 

( i V) 

occur in areas of low rainfall. In general 
the risks of running cattle are higher, and 
they will not be popular above a certain 
minim-um -e-ssential 

--

level , in such areas (e.g. 

parts of Hawke~ Bay). 
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. 

,, 

--

The geographical factors listed above tend to B~term,ne 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 ~eamay 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 transferr~d. 
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. 

3.3 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 limit the 
actions of the profit-seek{ng 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) 

(2) 

(3) 

(4) 

(5) 

The net price in each region. 
The quantity of exports or imports for each regi~n. 
Which regions import, export, or do nothing. 
The aggregate' t rade in each- commodity : 
The volume and direction of trade between each 
possible pair of regions. 11 

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 level 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 q~antities consumed in each region. J 

(2) The quantity of beef exported and imported 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 th~ 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 governmenta l 

or other interference. It is assumed that consumers are 
indifferent as to sources of supply and that the product is 
homogeneous. The observed value of factors affecting regional 
con·surnption 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 consumpt ion of beef can t ake 
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 assumpti on, 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 t he 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. 
All 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. 

3.4 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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DETERMINATION OF EQUILI BRIUM PRICES, DEMAND, 
AND SURPLUS AND DEFICIT QUANT ITIES FOR THE 
Tl·JO-REGION CASE . 

REGION 
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Source: Judge and Wallace 

s1 and s2 represent the linear supply schedules for 
regions 1 and 2 r espectively, and D1 and D2 are the 
correspond ing linear demand schedu l es for store cattl e 
for each region. Assuming no store cattle wi ll be 
shipped , the equilibrium price wou ld be at P1

1 and QS1 
would be the quantity of store cattle produced and 
finished in Region 1 while the price and quantity 
finished in Reg i on 2 would be P1

2 and Q2S 
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Now assuming that sh i pments 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 ES 2, 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 catt l e Qd1 and would produce Qs1. Region 
2 would finish Qd2 and woul d produce Qs2. 

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 i s 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 multi plying 
C times either Q2d - Qs 2 or Q1s - Q1d. 

Since C is known, so lving the algebraic analogue of the 
geometric model for P

0
, P

0 
+ C can be calculated and the 

supply and demand equations used to calculate regional 

demand for store cattle and supplies of store cattle. 
' , 

,i 
Judge and Wallace general ised this two region case to N 
regions. For the two region case it should ~e ;noted that 
if the price differential P2

1 
- P1

1
, 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. 

3.4.2 Determining Minimum Cost Flows of Store Cattle and 
Equilibrium Prices Between Reg ions. 
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 
cattl e. 

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 compositton 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 
stati stics. 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 b~ generated. (Regional 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 prices must 
differ by the known unit tran·sport cost for 

f • 

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 r egional 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 outpu t s 
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 ~ogether by a specific set of transport costs and the 
relevant transport costs, used in obtaining the opti mum 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 

J 
3.5 FORMULATION OF AN OPERATIONAL SPATIAL PRIC[ 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 cattl e, 
(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 Wallace 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 catt~e 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, 
other regions and transferred 
not possible to ascertain the 

and how many were purchased in 
at a later date. Therefore it is 
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 no t necessarily supply information on cattle reared in that 

• I 

locality in the past because cattle are drawn for slaug.hter 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. 
All 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 statis t ical model 
postulated in Section 3.6 we do not have flows but w~ can 
(conceptually) compare prices of store cattle in different regions. 

3.6 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 or-ijivt. 

' In Chapters 4 and 5 a statistical model is used to investigate 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 



84. 

on an annual basis, with a separate model for autumn 
and spring, the two periods when the main store stock 
sales occur. 

pkrt = f(Ck, Rr, Wfrt' St ) 

Where: 

pkrt = the store stock price in dollars 
per head for the kth class of 
stock, in the r th region, for the 
year t. 

Ck is a class dummy variable 
= 1 for cl ass k; = 0 el sewhere. 

Rr is a regional dummy variabl e 
= 1 for region r; = 0 elsewhere . 

Wfrt i s a seasonal dummy variabl e and 
takes the fo ll owing values; 
f = 0 for poor seasonal conditions 
f = 1 for average seasonal cond i t ions 
f = 2 for good seasonal cond,tions 

St = beef schedule price, OxGAQ, for 
the top weight grade, in the 

year t . 

and k 

r 

= 1. ... 8 in Autumn and 1 .... 9 in Spring 
= 1 .... 8 in Autumn and Spring ,, 

t = 1. ... 16 

Such a model will thus explain changes in all store stock 
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 orig in, 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 t est whether such differences conform to expectations 

' 
laid down by spatial equilibri um analysi s . 
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3.7 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 
11 regions 11

, 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 (~ugust - 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, auct ioneers, 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 sol d. 
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 Pight 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. 

(1) 

(2) 

(3) 

(4) 

Sale Centre 
Whangarei 

Te Kui ti 
Rotorua 
New Plymouth 

Region 
North Auckland 

Te Kui ti 
Rotorua 
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 coll ected at each of these sale 
centres are assumed to be representative of prices for 
classes of li vestock i n that r egion in either Autumn or 
Spring over the period concerned. 

In terms of the statistical areas used by the Department 
of Statistics in Fi gure 2.2.2, the sal e centres in eac h 
reg ion generally coi ncide with the Department of Statistics 
statistical_-: area_s . In fact, except for the centra l 
Auckland area , which has l ess dairy cattle (apart from the 
East Coast) and beef cattl e than any other statistical 
area, the sal e centres above are reasonably distr i buted 
over the whol e of the. North Isl and as i ndicated In Fi gure 
3.7.1. 

In Table 2. 2.8 the regions specified are def i ned as being 
either su r pl us or deficit in thei r requirements for store 
cattle. 

3.7.2 Classes of Stock 
Store stock prices recei ved by the Lan~s and Survey 

- -
Department each Autumn and Spring contain several cl asses 
of store cattle. 

In Autumn the classes of cattl e used for thi s ana lysi s 
were 

( 1) Good Weaner Heifers 

(2) Breeding Cows 
(3) Cull Cows 
(4) Good Weaner Steers 
(5) Medium Weaner Steers 
(6) 18-month Steers 
(7) 2½-yea r Steers 
(8) Store Bullocks 



FIGURE 3. 7 .1 

COUNTIES: 

l. WHANGAREI 

2 . OTO ROHAN GA and 
WAITOMO 

.3. ROTORUA 

4 . HAWKE ' S BAY 2.nd 
\-IAIP l\.v/A 

5 . OROUA, l--tl'.\NAWATU . 

and KAIRANGA 

6. MASTERTON and 

. WAIRARAPA SOUTH 

SALE CENTRES 

1. WHANGAREI 

2 . TE KUITI 

3 .• ROTORUA 

4. HASTINGS 

5 . 'PALMERSTON NORTH. 

6 . MASTERTON 

7. NEW PLYMOUTH 

8 . GISBORNE 

ti! • 

SALE CENTRES AND REGIONS IN THE NORTH ISLAND 
USED IN THE SPATIAL ANALYSIS OF STORE CATTLE 
PRICES. 

l\!orthfand 

Central Auckland 

South /..\ucldar.d -

Bay of Plenty 

Hawkes Bay 

Wellington 

(Position of sale centr e denoted by asterisk) 

_, 



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 2½ 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 oJder. Their classification vlill 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) 

(2) 

(3) 

(4) 

(5) 

(6) 

( 7) 

(8) 

(9) 

Good Yearling Heifers 
Good 2-year Dry Heifers 
Breeding Cows In-Calf 
Breeding Cows Empty 
Good Yearling Steers 
Medium Yearling Steers 
2-year Steers 
3-year Steers 
Store Bullocks 

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

3.7. 3 Seasonal Conditions 
Seasonal feed conditions affect the price paid f~r store 
catt,e. 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 : 



( 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 i s 

excellent and prospects are for this to continue . 

Three sources of information were used to cl ass ify the 
weather and seasona l growth conditions in each region. 

(1) Meat and Wool Board's Economic Service, Annual 
Revi ew of the Sheep Industry - Seasonal conditions 

and District Reports [ 7]. 
(2) The New Zealand Year Book - Annual Review of New 

Zeal and I s Cli matic Conditions [ 3]. 

(3) The Annual Report of the Mini stry of Agr·iculture 
and Fisheries - Weather and Pasture Report [ 9]. 

3.7.4 Export Beef Schedule Prices to Producers 
The South Auckland Beef Development Committee [44] 
assembled information on beef schedu le prices and repl acement 
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 p-r i ces fluctuate from year 
to year but are closely associated with the beef carcass 

expors schedule prices". ,t 

A farmer I s expectations about future profi tabi H ty· 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 

f~ture 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 lb) 
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The export beef schedule price for Autumn is the average 
of the mid-month schedul e 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 var iables are used in regression analysis 
when time series data can be divided i nto distinct classes. 
Tomek [~7] argues that a cond i t ion that must be 
satisfied before dummy variables can appropriately be used 
in regression analys,s is that the original observations 
can be l ogically divided in~o mutual ly exclusive classes . 

Unl ess dummy variables are appli ed 'ttith care, their introduction 
into the regression equation can result in an indeterminate 
solution for the regression coefficients. There are several 
al ternative approaches to this problem. Each involves 
some restriction on the regression coefficients (B .'s) 

J 
associated with the zero-one variables. In each case , 
the consequence of the restriction is to remo ve the perfect 
intercorrel ation among the variabl es. 

The most 

Bj equal 
constant 

common procedure (restriction) is to set one of the 
to zero . When interpreting the results, the 
B , represents the intercept for the class omitted. 

0 . 
The 
the 

i s ' 

other Bj associated wi th zero-one variabl es indicate 
dev i ations of the cl ass intercepts from this base . That 
the class effect of the particu l ar Bj set equa l to zero 

appears in the const ant term. ,! 

Use of Dummy Variables for the Autumn Model 
1. 

2. 

Cl ass Dummy Variables 
Store cattle are separated into eight mutually 
exclusive classes . The base class omitted is 
good weaner heifers . 
Regional Dummy Vari abl es 

The North Island i s divided into eight sale 
centres. The base regi on i s North Auckland 
with sa le centre Whangarei. 
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Seasonal Dummy Vari ables 
Although seasona l conditions could be 
quantified and related to beef cattl e 
numbers using rainfall or soil moisture data 
as an index ( [37]), it was considered that 
thi s degree of accuracy was unnecessary, and 
that a "quali ty" index would be sufficient 
to encompass the overall effect of the 
seasonal feed conditions on store cattle 
prices . Therefore for each region (r = 1 .... 8), 
for each year (t = 1 .... 16), seasonal feed 
condi t i ons were ranked ei ther poor, average or 
good. For Wfrt specifi ed before , Wf takes on 
the values; 

W
0 

f or poor seasonal conditions 
w1 for average seasonal conditions 
w2 f or good seasonal cond i tions 

Therefore in zero-one nomenclature the seasonal 
dummy vari ables are : where H

0 
i s the base cl ass 

omitted. wlrt W2rt 
Poor O 0 
Average 1 ~= 0 
Good O l 

The seasonal feed conditions are outlined in 
Appendix II. 

3.8 ASSUMPTIONS UNDERLYING THE NORTH ISLAND STATIST ICAL MODEL 

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

2. That the export beef schedule return to producers (Ox GAQ ) 
has the same effect on the price of all classes of store 

cattl e in al l regions. 

3. That the reg ional effect on store cattle prices i s the same 
for all classes in a particul ar r egion. 

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



CHAPTER FOUR 

REGRESS ION ANALYSIS RESULTS 

INTRODUCTI ON 

The functional r elationship described in Chapter 3, Section 3.8 namely 

pkrt = f(Ck' Rr, wfrt' St) 

was estimated using multiple regress i on analysis. Consistent estimates 

of the regress ion coefficients were obtained us i ng 0.L.S. (ordinary 

Least squares t echnique). 

4.1 RESULTS 

The results of the regress ion analysis are in Tabl e 4. 1. The 
fi gures in parenthesis are the standard errors of the estimated 

coeffici ents. 

4.1.1 Significance Tests on Individual Regress ion Coeffici ents 
The Students - t distri bu ti on tests the hypothes is t hat the 
individual r egress ion coefficients are significuntly 
different f rom zero. The Nu ll hypothesis under t est in 
each case is that the coefficients are zero. ~ 

If the absolute vaiue oft is greater than the appropriate 
critical value e.g. at t he 5% or 1% limit of the t
distribution, the hypothesis under test is rej ected. All. 
but one of the regression coeffici ents are significantly 
different from zero at the 1% significance l evel, and that 
one is significant at the 5% level. The Durbin Watson, 
D.W., d-statistic and the multiple regression coefficient, 
R2, 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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p 
•KRT = CONSTANT 

-J2. 0/j. 
(1 . 4-5) 

** 

NOTES: 

REGRESS ION ANALYSIS RESULTS NORTH ISLAND - STORE CATTLE PRICES 

AUTUMN (PER HEAD ) 

COEFFICIENTS OF CLASS DEV IATIONS FROM GOOD WEANER HEIFERS COEFFICIENTS OF REGIONAL DEVIATIONS FROM NORTH AUCKLAND 

WEANER WEANER 18 2..r.. 
2 

tows cows STEERS STEERS MONTH MONTH STORE 
BREEDING CULL GOOD ME DIUM STEE RS STEERS BULLOCKS TE KU I Tl ROTORUA TARANAK I 

27. 75 11.4-5 9 . 84 2.1J 2.3 . 60 .36 . 96 45. 41 J.06 9 . J5 2. 25 
( 1. 02) (1.02) (1 . 02) ( 1. 0Z) (1 . 02) (1 . 02) ( 1 . 02) ( 1. 02 ) (1.02) (1.02 ) 

** ** ** ** ** ** ** * ** * 
•, , 

COEFFS OF SEASON~L DEVIATIONS 
FROM POOR SEASON 

AVERAGE GOOD 

J . 4-4-
(0.64- ) 

10. 82 
(O . 67) 

** ** 
.~ 

,, 

.. 
STANDARD ERRORS ARE GIVEN IN BRACKETS 

* INDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DI FFER~NT FROM OAT THE 5% LEVEL 

** IND I CATES THAT THE COEFFICIENTS AR E SIGNIF ICANTLY DIFFERENT FROM OAT THE 1% LEVEL 

EAST HAlfJKES 
COAST BAY 

8.70 
( 1 . 02 ) 

6. 78 
( 1. 02 ) 

** ** 

ox GAQ 
SSHED:JLE 

J . 76 
(0.06 ) 

** 

MANAWATU WAIRARAPA 

9.28 
(1 .02) 

7. J4 
( 1 . 02) 

** ** 

2 
R o. w. 

0. 89 1. 4-789 

--.0 
~ 



(1) 

(2) 

(3) 
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Class Dummy Variables 
Regional Dummy Variables 
Seasona l Dummy Variables 

Tabl e 4.1.2 sets out the results of the Analysis of Variance 
and indicates that the subgroups of coefficients for class, 

region, and seasona l conditions all contribute to the 
regression sum of squares, i.e. influence store pr ice 

determi nation. 

The results al so indicate that the model as a whole explains 

a significant proportion of the variation in store cattle 

prices. 

TABLE 4 .1. 2: ANALYSIS OF VARI ANCE - NORTH ISLAND 

Source of D. F. Sum of Mean Sum Level of 
Variation Squares of Squares Significance 

of the F 
statisti c 

Intercept 1 3 394 345 3 394 345 

Class c2-c8 7 243 328 34 761 1% 

Regjon R2-R8 7 8 857 1 265 1% 

\~eather w1, w2 2 40 738' -20 369 1% 

Schedule 1 277 413 277 413 1% 

(Total due to 
Class Schedule 17 . 570 338 33 549 1%) 

Residual 1006 67 121 66 .72 

4.1.3 Analysis of the Regression Coeffici ents in Tabl ~ 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 i s consistent with the theory that the purchase pri ce 
of a store cattle beast may be partitioned i nto 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 
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the current beef schedul e price - endogenous, and 
i ts value i s determined by the system being estimated. 

Lattimore [34) 

In a s imp l e model which relates store cattle price to ' the 
schedule, one would expect the i ntercept term to be negative. 
The i ndependent (exogenous) component of the store cattl e 
price is incorporated in the intercept coefficient and it 
requires a positi ve schedule price sufficient to recover the 
r earing costs before store cattl e prices wil l be positive. 

In our formulation a .positive store cattle price only requires 
the ~ggregate effect of al l the coefficients to be posit ive, 
but in general, for this to ·occur requires a positive schedule 
price. 

Cl ass Coefficients 
I t was hypo thesised that the class coefficient good weaner 
heifers, set equal to zero, would have the l owest value and 
that the coefficients of al l the other cl asses of stock would 
be pos itive in value in relation to this coefficient . 

The class coefficients in Table 4.1 are all positive 
i ndicating that the prior hypothesis regarding the s i gn of the 

coeffici ents was correct . 

Also \t was expected that as store cattl e become older _(and 
heavier) the magnitude of the clfass coefficients would 
increase. The values of the class coefficients show that 
thi s is true. 

, ! 

The t-test (indicated by the asterisks in. Table 4.l)shows 
t . . 

that all the class coefficients are s ignificantly different 
from zero. However , we now wish to tes t the hypothesis that 

-- . 
the cl ass 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. (Pa terson [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 
clas s coefficient s 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 weane r steers and cull breeding 
cows whi ch 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 coeffici ents 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 incorporates the 
value of future breeding potential, whereas cull cows are 
sold for their meat content only. 

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

The r~lationship between good weaner heifers and medium 
weaner steers is discussed later in this Chapter. 

The remaining coefficients for classes of steers indicate that 
the ol~er and heavier an animal, the greater the class . 
coefficient. 

Regional_Coefficients 
A hypo thesis we wish to test with the model formulated is that 
the observed store cattle prices do not differ, ?ignificantly 
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 compara tive advantage for 
finishing rather than for breeding store cattle. 

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

The F-test statistic in Table 4.1.2 indicates that the 
subgroup of regiona l dummy vari ables 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 
districts 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_Multiele_Range_Test [20] 
When testing the significance of differences between a set 
of coefficients, the null hypothesis is that the coefficients 

1.' 

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 



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 coeffi cients 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 rang es are extracted from Duncan's 
Table for the appropriate degrees of freedom (inf inity in 
this case). The significant studentized ranges for a test 
at a 5% level of significan~e are extracted for samp les 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 signi ficant 
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 Kui ti Bay Wairarapa Coast watu 

0.00) 2.25 3.06 6.78 7.34 8.76 9.28 

a a b b b b 

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

MASSEY UNIVERSITY 
LIBRA~Y 

Rotorua 
9.35 

b 
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The above results, with reference to Figure 3.7.1 indicate 
that regions in the centre and lower half of the North 
Island are statistically different from those in the upper 
half - namely North Auc kland, Te Kuiti and Tara naki. 

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 lower 
coefficient than 9.35 (compared with Northland). The high 
regional coeffi cient may occur for a number of reasons. 

In Chapter 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 quality; light framed WHh 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 

· - ! ! 

regions . However, the prices for store cattle should be 
lower than good quality cattle in other regions:. 

Also, the geographical location of the Ngongataha saleyard~~ 
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 

expected 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 sugges ts 
that either cattle are not transported in any great quant ity 
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 
comp~red with those of the surrounding store finishing 
regions (in the case of the 'East Coas t and Hairarapa ) 

-

contrary to expectations raises the possibility of quality 
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 Mana\!Jatu because of quality 
differences. 

Therefore we are trying to compare store cat tle 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 
rela;ed so that regional differences between sto~e cattle, 
that do not exist on a per head basis, may exist on a per 
unit liveweight 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 11 averages 11 the regional effect 
over the whole sixteen years of the analysis. However th~ 
regions defined as surplus were store producing regions for 

the whole period of the analysis. 
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Seasonal Coefficients 
The sig ns 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 coeff icient poor. The F- test in Table 
4.1.2 shows that the subgroup of weather variables 
contri butes 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 
variabl e of all the independent variables. The other 
variabl es 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 lb 
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. 

4.1.4 The Durbin-vJatson, d Statistic Hannan [2~ 
· When the number of observations exceeds 100 and the number of 
variables exceeds six, the Durbin-Watson ct-Statistic 
approximates an F-test with 1, n-2 degrees of freedom. 

The 1d 1 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. 
Incorrect specification of the model. 
The error terms may also contain a component 
due to measurement error in the 1'explained 11

, 

or dependent variable. This too may be a 
source of serial correlation in the composite 
disturbance. It is likely that autocorrelation 
has also been caused by a measurement error in 
t_he 11 explained 11 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. 

Conseguence_of_Autocorrelated_Disturbances 
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-val~es for the estimated coefficients are overstated; 
Also there is some loss in effitiency in estimation and in 
prediction with the estimated relationship. 

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

4.1.5 Multiple Regression Coefficient, R2 

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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Thi s, combined with the fact that all of the regression 
coeffici ents have the expected si gns and were 
si gnificantly different from zero, sugges ts that a high 
degree of confidence maybe placed on the model~ abil ity 
to isol ate the determinants of cattle prices and t o estimate 
the assoc iated market parameters . However, the presence 
of autocorrel ation needs to be noted when i nterpreting the 
coefficients estimated, especia lly the predicti ve value of 
the rel ationship. 

4. 2 ANALYSIS OF INDIVIDUAL REGIONS AND CLASSES OF STORE CATTLE 

The assumptions underlying the agg~egate North I sl and model are 
rel axed to test the hypotheses 

(1) That class and the beef schedule have different effects 
in each r egion, and 

(2) That reg i on and the beef schedule have different effects 
on each cl ass 

Usi ng the same data as i n the North Island Autumn model, the 
following model s were estimated. 

(1) For each region, where r = 1 ... 8, to test the hypothes is 
that cla'ss and- the beef schedule 
have different effects in each 
region. 

(2) For each class, where k = 1 .. . 8, to t es t the hypothesis 
that region and t he beef schedule 

have different effects on each 
class. 

4.2.1 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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TABLE 4- . 2 .1 REGRESSION ANALYSIS RESULTS FOR SEPARATE REG IONS 

AUTUMN ( PER HEAD ) 

COEFFS OF SEASONA L 
COEFFS OF CLASS DEV IATIONS FROM GOOD HEIFERS DEVI ATIONS FROM POOR SEASON 

p WEANER WEANER 18 
KRT STEERS STEERS MONTH 2½ YEAR STORE SCHEDULE 

= CONSTANT COWS BDG . COWS CULL GOOD MED IUM STEERS STEERS BULLOCKS AVERAGE GOOD OX GAQ R2 D.w. 

:EGI ON 

'ORTH AUCKLAND -J4-.0J 27.05 1J.99 4-. 99 - 1. 19 20 . 69 J2. J1 4-4-.12 . 5. 25 14-. 26 J.84- . 88 1.5272 
(J.80) (J.01 ) (J. C1 ) (J. 01) (J.01) (J.01) (J. 01) (J. 01) (1.95) (1.97 ) (0.17) 

** ** ** ** ** ** ** ** ** 

E KUITI - 2J. 72 26.1i 12.a1 8 . 87 1. J1 24-.4-4- J5. 2l 4-5.2l 7.79 15.75 J.16 . 92 1.6781 
(J.4-J) (2.1 ) (2. 1 (2.1 4- ) (2 .1 4-) (2. 14-) (2. 1 ) (2. 1 ) (1.85 ) (1 . 92) (0.1J) 

** ** ** ** ** ** ** ** ** ** 

:OTO RUA -26.21 J 0. 81 7.69 7o94 - 1.J8 18. J1 J0, 69 JIJ. , 56 7.4-2 12 . 16 lj.. 02 . 86 1.3657 
(4- . 00 ) (J.17) (J. 17 ) (J. 17) (J . 17) (J. 17) (J. 17) (3. 17) (1.99 ) (2. 15) (0. 18) 

I-

** ** * * ** ** ** ** ** ** 
C 
(.]" 

'ARANAKI - 22.~1 25.99 7.06 10. 06 2.4-9 21.8i J9. 31 4-8. 69 - 2. 4-1 3 . 71 3.58 . 88 1.5100 
(J.5 ) (2. 96 ) (2.96 ) (2. 96 ) (2.96 ) (2 . 9 ) (2. 96 ) (2 . 96 ) ( 1. 92) ( 1, 91 ) (0. 16 ) 

** ** * ** ** ** ** ** 

:AST COAST - 29 . 12 25. 81 1J .1 J 13. 1-9 4-. oo 23. 13 37.1 9 46 . 50 4-. 90 10. 24- 4- . 11 .91 1.6937 
(J , 30 ) (2.85 ) (2,85 ) (2.!~5) (2 . 85 (2. 85 ) (2.85) (2 . 85 ) (1 . 72) ( 1 .80) (0 . 16 ) 

** ** ** ** ** ** ** ** ** ** 

IAWKES BAY - 20. 28 28.94 16.12 10. 69 4- . 25 27. 8~ i~O . 19 4-7 , lj.lj, 5. 25 9 . 74- 3. 25 . 93 1. 7374-
(2.91j.) (2. 28) (2.28) (2. 28) (2.28 ) (2 . 2 ) (2 . 28 ) (2. 28 ) (1.4-5 ) (1 . 63 ) (0 .1 6 ) 

** ** ** ** ** *"' ** ** ** ** 

1ANAWATU -ao. 92 28.06 10.69 11.25 4- . 62 26 . 31 41.81 IJ.9 . 69 2.47 12.24- 4 .12 . 91 1.9820 
( • 13) (2.86 ) .• (2.86 ) (2. 86 ) (2.86 ) (2 . 86 ) (2 . 86 ) (2.86 ) (1.87) (2.08 ) (0. 18 ) 

** ** ** ** ** ** ** ** ** 

!Al RARAPA - 29 .87 28.t6 10. 56 11.7/ 2.44- 26.19 38.?4 4-7. 06 4 . 5J 14-. 30 3.90 .92 1. 55'.37 
(J. 59) (2. 9 ) (2.49 ) (2 . '9 ) : (2 . 9 ) (2 . 4-9 ) (2. '9) (2. 49 ) (1.67 ) (1 . 73 ) (0.17) 

** ** ** ** ** ~* ** ** ** ** 

OTES: STANDARD ERRORS ARE GI VEN IN BRACK~,TS 

* IND ICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM OAT THE 5% LEVEL 

** INDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM OAT THE 1% LEVEL 
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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 
11 good 11 \\leaner heifers for sale may in fact only be 11 average 11 

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 
coefficien t for medium weaner steers is not significantly 
different from zero indicating that this prior hypothesis 

may be accepted. 

The seasonal coefficients for Taranak i 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 regres~ion equation indi cates 
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 i s absent at this level in th~ regressio_n 
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, 
2½-year steers and store bullocks are all significantly 

different at the 5% l evel. 

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 th~re is a statistically signi ficant 
difference between the subgroups of class and weather 
coefficients in each region. 

However, it is possible to test whether there are sign~ficant 
differences bet ween individuctl coefficients using Duncan ' s 

Multiple Range Test. 

Significant studentized ra nges are extracted from Duncan's 
Table for the appropriate degrees of freedom (of 100). The 
significant studentized ranges for a test at a 5% l evel 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 regi ons . 
For instance the standard error used in the mu lti ple range 
test for breed ing cows is 2.65; the average for the eight 
regions. Therefore, the shortest signifi cant 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 al l classes of store cattle. 

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

of Significance 

Class Coeffici ents in each District 

Breeding Cows: 

Cull Cows: 

Good Weaner Steers : 

Medium Weaner Steers: 

No differences in the values for 
breeding ~ows exists. ! 

Cull cows in Hawke~ ~aj are 
different in value from Taranaki 

only. 

All regions are different from 

North Auckland only. 

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: 

2½ Year Steers: 

Store Bull ocks: 

No significant differences exist. 

Manawatu and Hawke's Bay are different 

from Rotorua. 

Store Bul locks i n Rotorua are 
different from all other regions . 

The hypothesi s under t es t 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 al ternative 
hypothesis indicates that the prices of indiv idual cl asses of 
store cattl e are significantly different . 

Duncan ' s Mu l tipl e Range Test does not indicate any overall 
identifi able pattern of spatia l separation of prices of store 
cattle. However , t aking for example, good weaner steers 
compari ng the shortest si gnificant ranges in this statistical 
t est with the transport costs between regions set out in 
Tabl e 6. 2.1 of Chapter 6, the shortest s i gni f icant 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 approach i ng the equilibri~~ prices then, because the 
test statistic is greater than the transport costs 
separating store cattle prices in each region, no statistical 

di.fferences would ex ist .using this tes...t. 

Duncan's Multiple Range Test \vould o·nly identify extreme 
statistical price differences . If extreme differences 

existed in an identifi able pattern that could no,t 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 profitabl e to transport 
additional stock from one region to another . 
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Seasonal Coefficients in each District 

The hypothesis under test is that i ndividual 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 seasona l coefficients 
are not signif icantly different from zero. Thus the above 
hypothesis is rejected . One would expect store stock prices 
in distr'icts to respond similarly to the seasonal feed 
condi tions. For instance, for store cattle produc i ng areas 
when good seasonal conditions occur store anima ls can be 
presented for sale in better condition, while surplus or 
adequate supplies of feed in growing and finishing regions 
wi ll tend to increase demand fo r store stock and result in 
inc reased prices as farmers compete for a fixed quantity of 
stock. Farmers will therefore be encouraged to purchase 

~ ood. 
store stock from surrounding regions.~ Seasonal conditions 
in store growing and f inishing regions will shift the 
aggregate demand curve for store cattle in the surplus 
producing regions to the right. 

Beef Schedule Coeffici ents in Each 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 Coeffi cients in descending order 
Mana- East North Hawke's 
watu Coast Rotorua Wai ra rapa Auckland Taranaki Bay 
4.12 4.11 4.02 3.90 3.84 3.58 3.25 

a a ab ab ab be C 

Te 
Kui ti 
3.16 

C 

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

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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patte rn relative to the breeding or growing and finishing 
status of a region. 

4.3 SEPARATE REGRESSION ANALYSIS ON EACH CLASS 

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

All coeffic ients are of the expected sign and magnitude . The 
high R2 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-Statist ics 
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. 

With the exception of the seasonal subgroup of coefficients for 
Taranak i analysis of variance indicates t~at al l subgroups of 
coefficien ts 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 -2.4~~ (H9wever, it is not 
significant ly different to zero). 

Results in Chapter 4 to this point indicate tbat classes of store 
cattle are significantly 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; 

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 4- • .l . REGRESS I ON ANALYSIS RESULTS FOR SEPARATE CLASSES · OF STORE CATTLE 

AUTU MN (PER HEAD) 

COEFFS OF SEASONAL 
COEFFS OF REGIONAL DEVIATIONS FROM NORTH AUCKLAND DEVIATIONS FROM POOR SEASON 

p EAST HAlrJKES SCHEDULE . 2 
KRT = CONSTANT TE KUI Tl ROTORUA TARANAK I COAST BAY MANAWATU WAIRARAPA AVERAGE GOOD OX GAQ R D. w. 

CLASS OF STOCK 

GOOD WEANER HEIFERS -13.00 1.61J. 11.03 0.56 ' 6.04- 2.54- 5.4-4 IJ..20 2.60 10.08 2.68 .83 1.3816 
(2. 70) (2. 15) (2. 15) (2.15) (2. 15) (2. 15) (2. 1 5) (2. 1 5) (1.36 ) (1. 4-2 ) (0.12) 

** ** ** * ** ** 

BREEDING COWS -10.11 1.69 15.01 -O.IJ.9 IJ..89 IJ..35 7.06 6.19 1.56 12.66 IJ..15 .86 1.7617 
(3.66) (2.92) (2.92) (2.92) (2. 92 ) (2. 92 ) (2.92 ) (2.92 ) 11 (2.93 ) (2.94-) co.16) 

** ** ** ** ** ** 

CULL COWS -7.IJ.8 o.oo IJ..69 - 6.37 5.13 4-.66 2.05 o.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 ) (1.77) (0.15) 

* * ** ** 
14 

GOOD WEANER STEERS -21.13 5-34 11J..oa 5.62 · 1 IJ..4! 8.32 11.94 11.41J. 4-. 13 .12.69 J.40 .88 1. 7221 ~ (2.80) (2.2 ) (2.2 ) (2.24-) , (2.2 ) (2.24-) (2.2 ) (2.2!i- ) (2.IJ.1) ( 1. IJ.7) (0.13) 

' ** * ** * ** ** ** ** ** ** ** 

MEDIUM WEANER STEERS -19.23 3.89 10.81 IJ..25 11. 4-2 8.08 11.28 8.57 4-.a5 11.3§ 2.92 .84- 1.964-7 
(2.81 ) (2.25) (2.25) (2.25) (2.25) (2.25) (2.25) (2.25) · (1. 1 ) (1.4 ) (O .13) 

** ** ** ·, ** ** ** ** ** ** 
,I{ 

18 MONTH STEERS -12.86 5.12 8.61 ~-7i 8.68 ,, 9.84- 11.06 9.9a 4-.4-9 11.§2 3.89 .85 1.5650 
(3.IJ.2) (2.74) (2. 7IJ.) (2. 7 ) (2. 7IJ. ) (2.74- ) (2.74- ) (2. 7 ) (1. 72) ( 1. 0) (0.1 5 ) 1: 

** ** ** ** ** ** * ** ** 
2½ YEAR STEERS -13.69 IJ..§1 9.28 7-t 1 O. 94- 10. 4-8 14-.64- 10.67 3.i8 9.26 4-. 74- .88 1.854-3 

(3.59) (2. 7) (2.87 ) (2. 7) (2. 87) (2.87) (2.87) (2. 87) , (1. 0) ( 1 .89) (0.16) 

** ** ** ** ** ** ** * ** ** 

STORE BULLOCKS -1.62 2.IJ.5 1·;§1;. 5.12 8.4-8 5.94- 10.z2 7.01J. 1,..08 9.56 4-. 71 .88 1.9814-
(3.61) (2.88) (2. 8) (2.88 ) (2.88) (2.88) (2 . ,.,8 ) (2.88 ) ( 1.81 ) ( 1. 90 ) (0.1 6 ) 

"'* * ** * * ** ** . 

NOTES: STANDARD ERRORS ARE GIVEN IN BRACKETS -

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

** I ND ICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FROM OAT THE 1% LEVEL 
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store cattle price~ the seasonal effect is the same for 
all cl asses . 

2 The hypo thes is 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 
purchase~ for growing and finishing we would include good 
weaner heifers whi ch we have assumed may be purchased for 
growing and finishing (as well as for their future 
prod~ctive capacity). 

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

Beef Schedule Coeffic ients in ascending order 
Good Med . Good 
ifor. Wnr. Wnr. 18 mth. 
Heifers Steers Steers Steers 
2.68 

a 

2.92 

a 
3.40 

b 

3.89 

C 

Store 
Bks. 
4. 71 

d 

2\2 year 
Steers 

4. 74 

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 2½ year steers, the beef schedule 
coefficients are all significantly different from each 
other. 

As the classes of store cattle become older (~nd 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 
val ue of future weight gains is incorporated in the price 
for the you nger 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 
bull ocks and 2½ year steers approximates the actua l carcass . 
weight of these animals indicating that they are approaching 

thei~ optimum slaughter age. (The coefficient acts as a f acto r, 
$/100 lb, slaughterweight) 
Figure 4.3. shows graphically the results discussed above. 
As the age of the store ani ma l 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 doll ar change in the schedule1'there is a $4.71 

changeuJir 100 lb carcass v;e ight)in the value of the store 
ani ma l, whereas for good weane r steers , for every dollar 
cha ng e "in the schedule there is only a $3. 40 change~ 
100 lb carcass 1-'Jeig~n the price of the store animal. 

4.4 RESULTS OF THE REGRESSION ANALYSIS FOR SPRI NG 

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 ct-statistic indicates tha~ 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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TABLE 4-.4-

p 

KRT 

REGRESS ION ANALYS IS RESULTS NORTH ISLAND - STORE CATTLE PRICES 

SPRING (PER HEAD ) 

COEFFICIENTS OF CLASS DEVIATIONS FROM GOOD YEARLII\G HE IFERS COEFFICIENTS OF REG IONA L DEV IAT IONS FROM NORTH AUCKLAND 

DRY cows YEARLING YEARL I NG 2 3 
2 YEAR I N cows STEERS STEERS YEAR YEAR STORE 

CONSTANT HEIFERS CALF CULL GOOD MEDIU:4 STEERS STEERS BULLOCKS TE KU ITI ROTORUA TARANAK I 

- 27.77 17. 29 23 . 95 ~.81 13. 06 4-.27 26 . 4-5 37.80 4-2 . 02 J.4-7 9. 11 0. 93 
( 1 • .57) ( 1. 22) ( 1 .22) (1.22) (1.22)' (1 . 22) ( 1.22) (1.22) (1 . 22 ) (1 . 16) (1 . 16) (1 . 16) 

** ** ** ** ** ** ** ** ** ** ** 
. 

COEFFS OF SEASONAL DEV IATIONS 
FROM POOR SEASON 

AVERAGE 

1 . 81 
<o. 72) 

* 

NOTES : STANDARD ERRORS ARE GIVEN I N BRACKETS 

* I ND ICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FRO~ 0 AT THE .5% LEVE L 

** INDICATES THAT THE COEFFICIENTS ARE SIGN I FICANTLY DIFFERENT FROM OAT THE 1% LEVEL 

GOOD 

.5 .79 
(O. 71 ) 

** 

EAST HAl1KES 
COAST BAY 

3 . 53 6. 62 
(1.16) (1 . 16) 

** ** 

ox GAQ 2 
SCHEDULE R 

4- . 4-1 
(O . 06 ) 

o. 87 

** 

MANA~lATU 

7.60 
(1 . 16) 

** 

D. 1-J. 

1. 2792 

WA I RARA PA 

5.1 2 
(1.1 6 ) 

** 

,~ 
1--...:l 

~ 
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Changes in the seasonal conditions appear to have l ess 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 particu l ar reference to the reg ional coefficients, the 
coefficients for the surplus store producing regions Te Kuiti, 
the East Coast and the Wairarapa are signi f i cantly different 
and· l ower than the surrounding store f i nishing regions . This 

would suggest that these regions have an absolute advantage 
in produc ing store cattle or, that at this ti me of the year 
there is less demand from growi ng and finishing r eg ions for 
stock than in t he Autumn so that piices are lower . 

However further analysis of the Spring data showed similar 
results as those in Autumn. Also in terms of t he number of 
store cattl e traded, the ana lys i s of the monthly sales of store 
stoc k in Hawke's Bay in Chapter 2 Table 2.3.2.2 indicates that 
far l ess cattle are traded in the Spring than the Autumn, 15.3% 
compared with 62.4% of the total traded over the whol e year. 

4.5 SUMMARY OF RESULTS OUTLINED IN CHAPTER 4 

With particular reference to Autumn, the individual regress ion 
coefficients for the aggregate North Island model were of the 

expected sign and magnitude. 

Store cattle prices do exhibit regional differences , however, 
the results of the individual regional regressions indicate that 
these regi ona l differences do not exist in any identifi~ble 

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 cl asses 
of store cattle, apart from the pairs, good weaner hei fer s and 
medium weaner steers, 2½ year steers and store bullocks, are 
significantly different from each other. As classes of store 
cattle become older, the beef schedu le coefficient increases 
and with older classes of store cattle such as 2½ year steers 
and .s tore bullocks the coeffici ent approximates the carcas s 
weight. (Because the coeffici en t is $/100 lb 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 quality of store cattle vary 
between regions. In Chapter 5, store cattle prices are placed 
on a per unit 1 i ve\ve i ght_ basis to try and remove the descriptive 
problem that may exist between regions . This wil l allow the 
11 tru e11 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 Chapte r 3 is used to meas ure 
significant differences between classes of store cattle in different 
regions on a per unit liveweight basis and the results compared with 
the re su lts in Chapter 4 (per head basis). 

5.1 ESTIMATJON OF THE LIVEWEIGHT OF CL/4SSES OF STORE CATTLE 

In Chapter 3 and Chap ter 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 probl em s that arise 
in the reporting of store cattle prices between regions are 
to some extent removed. 

For instance~ comparing weaner steers in~~sborne and Northland, 
a descriptive problem may arise. Weaners bred in Gisborne are 
l arger fra med and heavier than those produced in Northland, but 
their cl ass ificatio~ may be identical becaus~·of the descriptive 
norms for classes of stock that are acceptep 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 livewe ight similar. 

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

The hypothes is under test is that store catt le prices are regionally 
different when expressed on a per pound livewei ght 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 indivi dual 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 liveweights for store cattle for Autumn and Spring, 
for an average line of stock in each cl ass, are set out in Table 
5.1. The method used to estimate the weight of classes of store 
cattle is subjective. However because there is no quantitative 
data ava ilable ~ome measure of li veweight partially removes the 
descriptive and quality problem that results 1>1hen reporting prices 
of store cattle in different regions. 

It i s 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 li veweight 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 l arger 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 liveweigh t of classes of store 
cattle is the same over the whole period of the anal ysis, 1957-
1972, may al~o confound the results. 

LWkr is the li veweight for a store ca~tle beast in the kth class 
in the r th region. Also for the following analysis the carcass 
wei ght of a1) classes of store cattle is assumed to be ?pproximately 
50% of the liveweight. 

f : 

5.2 SPECIFICATION OF THE MODEL 

The model formul ated follows that specified in Chapter 4. 

Where: 
store price, in cents per pound livewe ight 
for the kth cl ass in the r th region in the 
year t (for Autumn and Spring). 
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= beef schedule price per pound in the year t 

is a class dummy variable 
= 1 for class k; = 0 elsewhere 
is a regional dummy vari able 
= 1 in region r; = 0 elsewhere 

Wfrt is a seasonal dummy variable where Wf takes the 
values 

~<Jo for poor seasonal conditions 

vJ 1 for average seasonal conditions 

\<J2 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 Underlying the North Island ModeJ_ 
The assumptions for the per unit li veweight model are the 
same as for the per head model of Chapter 4. Namely 

1. That the seasonal conditi ons have the same effect 
on the price of store cattle in each class in 
each region. 

2. 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 r-egion. 

5.3 RESULTS OF THE AUTUMN REGRESSION ANALYSIS - NORTH ISLAND 

The functional relationship described above was estimated for 
Autumn using ordinary least squares regression. Ta~l~ 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, ct-statistic, and the multiple regression 
coeffici ent 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 
gsTI MA TED LIVEWEIGHT OF STORE CATTLE (L BS ) - NORTH ISLAND (1 973 ) 

NORTH AUCKLAND EAST COAST HA~JKES BAY MANAI-JA TU WAIRARAPA 
(WHANGARE I ) TE KU IT I ROTORUA TAR ANAK I (GI SBORNE ) (HASTINGS) ( PA LMERS TON NORTH) (MASTERTON ) 

(I) AUTUMN 

GOOD WEANER HEIFERS 375 350 350 350 /j.OO /j. 10 375 /j.05 

BREEDING COWS 900 900 900 950 900 900 1 000 900 

CULL COWS 825 850 850 900 825 825 . 900 825 

GOOD WEANER STEERS 430 400 400 4-00 460 lj.75 450 lj.70 

MEDIUM WEANER STEERS 370 350 350 375 380 390 /j,Q Q 390 

18 MONTH STEERS 850 750 700 750 700 725 750 720 

2½ YEAR STEERS 1 000 900 900 900 950 960 900 950 

STORE BULLOCKS 1 150 1 000 1 000 970 1 1 JO 1 150 1 000 1 150 ,_. 
N ,_. . 

( I I ) SPRING 

GOOD YEARLING HEIFERS 500 500 450 lj.OO 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 CO L1S 950 950 900 850 960 975 900 965 

GOOD YEARLING STEERS 560 550 500 500 610 650 550 625 

ME DIUM YEARLING STEERS 490 480 430 450 550 575 lj.75 560 

2 YEAR STEERS 
,,. 

1 000 850 800 800 840 880 850 850 

J YEAR STEERS ., 1 100 1 000 1 000 920 980 1 020 950 1 000 

STORE BULLOCKS 1 200 1 150 1 500 970 1 130,, 1 150 1 100 1 140 

SOURCE : REGIONA L AVISORY 0FFICE3 OF THE MINISTRY OF AGRICULTURE AND ~ISHERIES 



TABLE 5.J 

p 
KRT/LW KR = CONSTANT 

~1.1 6 
(0.27) 

** 

NOTES 

REGRESS ION ANALYSIS RES ULTS NORTH ISLAND ._ STORE CATTLE PR ICES 

AUTUMN (PE R LB ) 

COEFFICIENTS OF CLASS DEVIATIO NS FROM GOOD WEANER HEIFERS COEFFICIENTS OF REGIONAL DEVIATIONS FRO~ NORTH AUCKLAND 

WEA NER WEANER 18 2-½ 
cows cows STEERS STEERS MONTH MONT H STO RE 

BREEDI NG CULL MEDI UM GOOD STEERS STEERS BULLOCKS TE KU I TI ROTORUA T ARANAK I 

-2. 95 -4-.26 0.77 0.89 -1.80 - 2.06 - 2.1 0 1.11 2.4-2 o.85 
(O. 19) (O. 19) (0.19) (0.1 9 ) (0.1 9 ) (0. 19 ) Co. 19 ) (0 . 19 ) (0.1 9 ) (O. 19 ) 

** ** ** ** ** ** ** ** ** ** 

COEFFS OF SEASONA L DEVIATIONS 
FROM POOR SEASON 

AVERAGE GOOD 

0. 57 1. 80 
(0 . 12 ) (0.13) 

** ** 

·,l 

STANDARD ERRORS ARE GIVEN IN BRACKETS 

* INDICATES THAT THE COEFFICIENTS ARE SIGN IF ICAN TLY DIFFERENT FROM O AT THE 5~ LEV EL 

** I NDICATES THAT THE COEFFICIENTS ARE SIGNIFICANTLY DIFFERENT FR OM OAT THE 1fo LEVEL 

EA ST HA~Ji<ES 
COAST BAY MANAL'1A TU WAIRARAP A 

1. 55 
(0.19) 

1. 15 
(0. 19) 

1.75 
(0.19) 

1. 15 
(0 .1 9 ) 

** :-:'=* ** ** 

ox GAQ 2 
SCHEDULE R o.w. 

0.58 
(0. 01 ) 

. 82 1. 2150 

** 

I-' 
N 
N 
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Tests on Sub-Groups of Coefficients 
Analysis of Variance (Table 5.3.1) indicates that the 
su b-groups of variables, namely 

1. Class Dummy Vari ables, 
2. Regio na l Dummy Variables, and 
3. Seasonal Dummy Variables 

all contribu te significantly to store cattle price formation, 
i. e . to ~he regression sum of squares. 

TABLE 5.3.1 ANALYSIS OF VA RIANCE : NORTH ISLAND (c/lb ) 

Source of 
Va r i ation 

In tercept 
Cl ass c2-c8 
Regio n R2-R8 
Weather w1-w 2 

Schedule 
(ro ta l due to 
tl ass - Schedule 
Residual 

D. F. 

1 
7 

7 

2 

1 

17 

1,006 

S.S. 

77 >048 
3,024 

401 

1,071 

6,720 

1,122 

2,417 

Level of 
Sig nificance 
of the F 

M . S . S . S t at i st i c 

77,048 
432 1% 

57 1% 

535 1% 

6,720 l OL ,o 

659 1%) 

2.4 

5.3.2 Analysis of the Regression Coefficients in Tabl e 5.3 

The 1ntercept 
As in Chapter 4 the negative sign of the intercept is 
consistent with economic theory. 

Class Coeffi cients 
Analysis by Yver [53] and Jarvis [28] of investment 
behaviour and supply response in the Argentine beef cattl e 
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 
retu rns over time, which is equival ent to max imising the 
net present value of an animal at birth . The decision 
variable in this max imisation is the time of sla ughter . 
Having derived the necessary and sufficient conditi ons for 
this maxi mum , the cap i ta l valu e (store val ue ) of an 
ani ma l al any age can be derived. We are part icul ar ly 
in terested in the impact of a change in the beef export 
schedule price and feed prices on these capi tal va lues. 

The significant conclusions concerning the effect of changes 
in the pri ce of the beef schedule and feed prices on 
capital values are summar is ed below. 

(1) The capital value of an animal at any age prior 
to sl aughter is greater tha~ its sl aughte r value 
at that age (on a per l b bas is). 

(2) All cattle trans actions wil l take place at the 
capital valu es (assumi ng a homogeneous set of 
farms ). Thu s store cattl e prices pet · 1·b will 

be grea ter th an schedule prices per lb; 
approaching equa lity at slaughter weights . 

(3) The elasticity of store cattle prices per lb 
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 lb., 

with respect to feed prices (i.e. changes in 
seasonal conditions which affect the opportunity 

cost of gras0 is = 
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negative for al l animals in the herd 
below the opti mum slaughter age and 
equa l to zero at this age ; 

(b) larger -in absolute va lue fo r f emale 
ani ma l s than for ma l e animals; 

(c) l argest in absolu te value at birth 
and declines monotonically towards 
zero as the age of the animal approaches 
the slaughter age . 

(5) If both beef and feed prices increase in t he same 
ratio , store prices (per l b) of all an ima l s wil l 
increase in the same ratio . 

(6) An i ncrease in beef prices or a decline in feed 
prices will i ncrease t he optimum s l aughter age of 
all anima l s in the herd. 

(7) When both beef and feed prices increase in the same 
ratio, the optimum sl aughter age does not change. 

Yver ' s conclusions have important i mplications i n the short 
run for the cattl e firm. The short run implication of an 
increase in the beef schedule price is that the fi rm will 
choose to hold more animals with a longer hori zon (e.g. 
breeding cows, hei fers and young mal e catt l e) and hold 
fewer (sell more ) animals close to the sl aughter age (ol der 
cl assGs of steers). 

Wh en poor seasona l conditions occur and the price of f eed 
increases the cattl e firm will choose to di spose first of 
thos~ anima ls whose capital values have declined, the most ; 
young steers and females. 

f : 

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 l and 
types are heterogeneous). 

The conclusions of Yver's analysis are applicable to the 
North Isl and cattle industry in the sense that Argentina 
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and New Zea land breed and fin ish store cattle under range 
conditi ons . 

For the class coeffi cients Yver 's conclusions suggest that 
the coefficients for all cl asses of store cattl e would 
have a negati ve sign with respect to good weaner heifers -
the omitted cl ass coefficient. Also the coefficients should 
be more negative the ol der the cl ass of store cattle. 

The cl ass coefficients i n Table 5.3 set out below do not 
support this hypothes i s. Thi s does not mean that Yver's 
results are not app licable to the New Zealand situati on. 
Fema l e calves and fema l e cattl e in Yver's analysis are of 
comparable quality with male (steer ) cattle of the same age. 
But for North Isl and store cattle sa les obscrved,the li nes of 
hei fers descri bed as "good" 1veaner heifers tha t ar e offered 
fo r sale are generally those heifers remaining after a store 
cattle producing farmer has selected (reta ined) the "best" 
for fu ture herd repl acements . On the other hand, li nes 
of good weaner steers offered for sa l e are the "best" , and 
the pr ice paid for weaner heifers refl ects their growing 
and finishing potenti al compared wHh weaner··steer s , and 
does not refl ect their futu re productive capac i ty as i n Yver ' s 
analysis . 

Cl ass Coeffi cients in descending order 
Good Med ium Good Breed-
Weaner Heaner Weaner 18 mth 2½ year Store i ng Cull 
Steers Steers Heifers Steers St eers Bullocks Cows Cows 
0.89 0. 77 (00.00) -1.80 -2.06 -2.10 -2.95 -4.26 

a a b C 
,! 

C d e 

Coeffici ents 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 
indi cates 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 per unit li vewei ght store 
(capital) value is less than the store value for all 
cl asses of steers . Hov1ever fema l e anima·1s 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 inves tment model. 

The coefficient for cull cows is most negati ve . Cull 
cows hav~ 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 
sl aughtered for their present meat content at the boner 
cow schedule rate which is less than the prime beef 

schedule (OxGAQ ). 

The above results are also qua l ified by emphasis ing 
that the estimated weights for the classes of livestock 
are not the actual wei ghts 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 liveweight basis . 
In Chapter 4 it was hypothesised that store cattle 
prices in different regions are separated by transport 
costs.. In particul ar , it was expected that regions 
defined in Chapter 2 as surplus store producing regions 
would have l ower r eg ional coefficients than th~ 
surrounding growing and finishing regi ons (because they 
have 'an absolute advantage with respect to breeding 
store cattle) . The di fference between the coefficients, 
if the observed market pr ices were the equi librium 
market prices, would approximate the transport costs 
between pairs of r egions. However surplus and deficit 
store producing regions are not signi ficantly 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 reg i ona l differences in store cattle prices 
compar ed with transport costs i s not investigated till 

Chapter 6). 
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However i t was cons idered that reg i ona l di f f erences may 
be obscured by the qual ity and descri ption problem due 
t o t he descript i ve norms tha t exi st in di fferent di stri cts . 

Thi s assumes that ca t t l e buyers act rationall y , wi th the 
pr i ce paid for store anima l s rel ated t o the buyers ' 

estimate of the l ive weight amongst other th i ngs (such 
as qual ity and growth potenti al) . 

The F-stati stic i n Tab l e 53. lind icates that the sub group 
of reg i ona l dummy vari ables contribute to price formation 
in t he store cattl e market . 

North Auck land was chosen as the base region . The 
coeffi cient s for all r eg i ons were expected to be pos i t i ve 
(greater than zero ) compa red wi th North Auckland which is 
a poorer store produc i ng and f ini sh i ng reg i on than the 
major store producing ; Te Kuiti, East Coast and Wairarapa 
and the f i nishing regions; Manawatu and Hawke~ Bay . 

Duncan' s Multiple Range Test tests whether s i gnif i cant 
differences in store cattle pri ces (per l b) exist. 

Reg ional Coefficients in ascending order 

North 
Auck- Tara- Te Hawkes ,Wa ira- East Mana-
l and nak i Ku i t i Bay rapa Coast \'Ja tu Rotorua 

. . - -
0.00 · 0.85 1.11 1.15 1.15 1. 55 1. 75 2.42 

a ab ab ab be C. ct 

Coeffici ents wi t h the same Duncan' s letter are not signi f i cantl y 
di fferent at the 5% level . 

The large r eg i onal coeffi ci ent for Rotorua compared with 
Nor th Auckl and stil l exists on a per unit li veweight basi s . 

In Chapter 4 i t was sugges t ed that the hi gh r eg ional 
coefficient for Rotorua was the resul t of excess regional 

demand for poor quali ty store cattl e . In Tabl e 5.1 
estimated l iveweights for store cattl e for the Rotorua 
region are comparabl e wi ~h t he poorer store produc i ng and 
f inishi ng reg i ons ; North Auckland and Taranaki . Thus 
high pri ces on a per heaq bas i s wi ll be even higher on a 
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per lb 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 itore producing regions would be less than the 

coeffici ents of the surrounding growing and finishing 

regions. Al so, if the observed store cattle prices are 

the equ i librium prices each pair of regions would be 

separated by transport costs, with the surplus store 

producing regi ons having lower coefficients (on average 

over the 16 years) than the finishing regions reflecting 

the cost of transporti ng store cattl e from the former to 

the latter. 

For example in the Manawatu store cattle are rel atively 

more expensive to produce and the breeding of store 

cattle cannot compete with finishing enterpris es . 

Farmers in the Mana1vatu purchase stpre ca~tle in other 
regions and transport them 11 horne 11 to finish on fat lamb 

farm~. The size of the coeff icients and the r esu lts of 

Duncan 1 s test support thi~ hypothesis for the transfer 

of store cattle from the Wairarapa t9 the Manawatu, but 

not for the transfer of store cattle from the East Coast 

to the Manawatu. The test also suggests that store 

cattl e 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 flow 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 fo rmulated, except for the East 
Coast, supports the hypothesi s 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 Chapter 4 there were no significant regional differences 
between coefficients in the central and lower half of the 
North Island; Hawke's Bay, ~1airarapa, East Coast , ManavJatu 
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 lb basis showed that significant diff erences did exist 
between the coefficients of th e surplus store producing 
regions and deficit regions except for the East Coast; 
the major surplus store producing region . 

Th e East Coast, a surplus region, has a high regiona l 
coeffici ent which may be due to low liveweight estimates 
for store cattle in this region. However, on a per head 

. -l-he. 
basis the size of.,..regional coeffic ient was greater than the 
coefficient for surroundi ng regions.which purchase store 
cattle from the East Coast, i.e. Hawke~ Bay and Ma nawatu 
(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 low) 
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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i ndicating that the effect of an average season and a 

good season is positive compared with the base seasonal 
coeffic i ent (poor). And as expected a good season on 

a per unit weight bas i s has a greater impact than an average 
season on store cattle prices . 

6eef Schedu le Coeffic i ent 

The beef schedu l e coefficient (Ox GAQ) i ndicates that for 
a unit ch~nge in the beef schedule price there is an 0.58 
cents per l b increase in the price paid per lb for store 
cattle (of all cl asses). 

Assuming that the carcass weight of an anima l for all 
cl asses i s approximately 50% of the li veweight, then a cent 
change in the beef schedu l e pr i ce results in a more than 
proportiona l i ncrease (i.e.0 .5 cents/ lb) in the value of 
store cattl e . 

The greater t han proportional increase in the store cattle 
price indi cates that the value of fu rther weight gains i s 
incorporated in the store price of steers for growing and 
fini sh i ng , and for breeding stock, incorporates their 
fu ture productive capacity . ~~ 

5.3.3 Durbin-Watson, d-Statistic 

The Durbi n-Watson, d Statisti c indicates that autocorrel ation 
is present in the resi dua ls. This ~ay resul t in the 
variance of the regression coeffici ents being biased downwards. 
There i s also some loss in effici ency in estimation and in 
prediction with the esti ma ted rel ationship. The possible · 
reasons for autocorrelation are discussed in Chapter 4. 

The reader needs to be aware of the fact that autocorrel ation 
exists when interpreting the results of the model f ormulated. 

5.3.4 Mu lti pl e Regression Coeffici ent , R2, 0.82 

The high R2 value, 0.82 shows that a high proportion of the 
variance in store cattl e prices is explained by the model. 
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5.4 INDIV IDUAL REGION REGRESSIONS 

As in Chapter 4, Section 4. 7 , the assumptions underlying the 
aggregate North Island model are relaxed and a separate 
regressio n run on each region with the data adjusted for 
li vewe ight. The results are set out in Table 5.4. 

Analysi s of variance indicates that, with the exception of the 
seasonal condition sub group of variables for Taranaki and 
Roto rua, thi sub groups of variables all contribute 
significantly to price formation in the store cattl e market, 
i .e. t o the regression sum of squares . 

Therefore within each region store cattle prices sti l l exhibit 
a class effect even though they have been adjusted for liveweight. 

Al l coefficients , except for an average season i n Taranaki, are 
of the expected sign. 

Class Coefficients 
In North Auckland good weaner steers as we ll as medium weaner 
steers are negative with respect to the base class omitted -
good weaner heifers . In genera l the per unit l iveJei~ht 
coeffici ents become more negative as store cattle become ol der . 
This is consistent wit h the hypothes i s tested on the aggregate 
North Isl and mode l and Yver ' s theory . 

Thus on a regiona l basis the magnitude and sign of the coefficients 
for cl asses of store cattle follow those hypothesised for the 
North Is land mod el , namel y that t he store val ue of a cattl e beast 
is greatest fo r younger cattl e and dec l ines wi th age, 

Seasonal Coefficients 
All coefficients are significantly different in each region at the 
5% level (except for Yaranaki 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. 
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TABLE 5.4 REGRESSION AN ALYSIS RESULTS FOR .SEPARATE REGI ONS 

. AUfU~lN (PER LB) 

COEFFS OF SEASONAL 
COEFFS OF REGIONAL DEVIATIONS FRO~ GOOD WEAN ER HE IF ERS DEVI ATIONS FROM POO R SEASON 

PKRT/ WEAN~R WEANER 18 
LWKR STEERS STEERS MONTH 2-1, YEAR STORE SCHEDULE 

R2 = CONSTANT COWS BDG 0 CO WS CULL MED IUM GOO D STEERS STEERS BULLOCKS AVERAGE GOO D OX GAQ D. W. 

REG! ON 

NORTH AUCKLAND -0.9~ -2.;8 -3-44 - 0.1 9 - 0. 02 -2. 73 -2.54- -2- a9 o.84- 2. 34 0.56 0.83 1.8969 
(0.5) (0. 46 ) (0. 6 ) (0. 4-6 ) (0.46 ) (0. 4-6 ) ( O . 46 ) (O. 6 ) (0. 30 ) (O . 30 ) ( 0.03 ) 

** ** ** ** ** ** ** ** 
TE KUITI 0.3~ -3-a3 -4.61 -a. as o.l3 -2 .25 -2 r -2. 18 1.41 2.81 0.52 o.85 1.4871 

co.6 ) (0. 3 ) (0.43) (O. 3 ) ( O. l-3 ) (0.43 ) < o: 5) (o.J.;.3 ) (0. 37 ) (0 . 38 ) ( O. 03) 

** ** * ** ** ** ** ** ** 
ROTORUA 0.51 -4-.4-7 -6.50 -0. 39 0.37 -3.84 -4-.48 -4. 94- 1.22 2.0;; o. 70 0.80 0.9720 

(0.88) (0.69 ) (0.69 ) (0.69) (0.69 ) (0. 69 ) (0.69 ) (0. 69 ) (0.47) (0 . 4!J. ) ( o. 04 ) -** ** ** ** ** ** ** ** 
(>l 

~ 
TARANAKI 0.91 -3.61 -5.36 o. oo 1.26 -2 . 4'+ -1 .77 - 1.41 -0.34 0.87 0.56 0.83 1.6573 

(0. 61 ) (0 . 51) (0.51) (D.51 ) (0.51) (0.51 ) (0. 51) (0. 51 ) (O .J3 ) (0 .33 ) (0. 03 ) 

** ** * ** ** ** ** ** 

EAST COAST -0.60 -2.67 -3.54 1.58 1. 56 - 0.97 -1.86 -2. J3 0.07 1.62 0.63 o.85 1.3935 
(0. 62 ) (0.53) (D.53) (0 .5:3 ) ( o. 53 ) (0 .53 ) (0.5:3) (0 .53) (0.32 ) (0 .37 ) (O .OJ) 

** ** **. ** ** ** ** ** 
HAWKES BAY o.44 -1. 70 -2-~8 1.55 1. 02 - 0.08 -0. 48 -0.23 o.88 1. 69 o.48 0.87 1.4924 

(0 .51) (0 .40 ) (O. 0) ( 0 .40 ) Co . 4o ) (O . 40 ) (0. 0) ( 0 .40) (0 .25) (0. 28 ) (0. 03) 

** ** ** * * ** ** ** 

PALMERSTON NORTH -0.84 -3. 61 -4-.80 2.17 0.79 - 1:. 73 -1.34 - 1.45 o.4-6 2.12 o.66 o.86 1.5262 
Co. 76) (0.53) (0.53 ) (0.53) (O . 53 ) ( o. 53 ) (0.53) ( O. 53 ) (0.35 ) (0.37) co. o:n 

** '** ** ** * ** ** ** 

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 
(O .53) (D.37) (O. J7 ) (0. 37 ) (0.37 ) (0.37) (O. J7 ) (0.37 ) ( O .25) (0.26 ) (0 .OJ ) 

** ** ** ** ** ** * ** ** 

-
NOTES: STANDARD ERRORS ARE GIVEN IN BRACKETS 

* INDI CATES THAT THE CO EFFICIENTS ARE SIGNIFICANT LY DIFFE RENT FROM OAT THE 5% LEVE L 

** IND ICATES THAT THE COEFFICIENTS ARE SIGNIFICAN TLY DIFFE RENT FROM OAT THE 1% LEVEL 



134. 

However a different r esponse 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~ Bay, a region which has an absolute 
advantage compared v1ith Northland for finishing store cattle. 

Beef Schedule Coefficients 
In Chapter 4 the hypothes is that regions may have different 
res~onses to the beef schedule was rejected. Although significant 
differences did exist on a per head bas is, they did not exhibit 
any identifi able pattern. Similarly on a per unit liveweight 
basis the significant differences between regression coefficients 

do not exhibit any identifiabl e pattern. 

Durbin-Watson d Statistic and Mu ltiple Regress ion 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 multipl e regress ion coefficients show that 
a high proportion of the variance in store cattle prices in each 
r egion has been explained by the model. 

5.5 REGRESSION ANALYSIS FOR EACH CLASS 

The results of the regressions f~r each class are in Table 5.5 . 
In general the coefficients are significantly 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 l ater 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% l evel) to store cattle 
price formation. 

In particular this indicates that classes of store cattle adjusted 
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TABLE hl 
REGRESSION ANALYSIS RES:JL TS FOR SEPARATE CLASSES 

AUTU;-1N (PER LB) 

COEFFS OF SEASONAL 
COEFFS OF REGIONAL DEVIATIO~S FROM NORTH AUCKLAND DEVIATJa,,sfROM POOR SEASON 

PKRT/ LI-J EAST HA~JKES SCHEDULE 
R2 KR = CONSTANT TE KUI Tl ROTORUA TARANAKI COAST BAY MANAWATU ~JAi RARAPA AVERAGE GOOD OX G/\Q D.1-J. 

:LASS OF STOCK 

,00D WEANER HE IFERS - 3 . 41 
(o. 74) 

1. 12 J. 79 
(D . 59) (0.59) 

0 . 82 
(0.59) 

0 . 94 
(D . 59 ) 

- 0 .1 6 
(0 . 59) 

1 . 4J 
(O . 59) 

0 .37 
( D. 59 ) 

D. 86 
(D . 37 ) 

2 . 59 
(0 . 39) 

o. 71 
CD.DJ) 

. BJ 1.3513 

** ** * * • ** ** 

3REED ING COWS - 0.98 0 . 18 1 . 66 - 0 . 4 1 D. 54- o . 4-8 0 . 04- 0 . 68 \t 0. 19 1 . 4D o . 4-5 . 86 1. 7716 
co . 40 ) (0.32) co.32) co . J2) (0 . 32) (0.32) (0.32) (0 . J2) (0 . 20) (0.21) (0.02) 

* ** * ** ** 

: ULL COWS - 0 . 77 - 0 . 18 0 . 57 - 1.20 0 . 62 0.56 - 0 .25 0.07 0.32 1.16 0 . 38 . 82 1 . 6 185 
co . 4-o ) (C. 32 ) (0.32) (0 . 32) ( 0.32 ) ( 0.32) (O . 32 ) ( 0 .32) (0.20) (0.21) (0.02) ,_, 

c.,.; 
** ** ** u-

,OOD 1-IEANER STEERS - 5 . 39 1 . 66 3 . 61 1 . 01 ' 2 . z6 1 . 60 3 . 84- 1 . p 1.02 3 . 03 0 . 81 .85 1 . 6825 
co. 75) co . 60 ) co.60 ) (O . 60 ) I co. 0) C0.60 ) (O . 60 ) (o. o) (O.J8) (O.J'.)) (O. OJ ) 

** ** ** ** *-* "t-* * ':< ** ** ** 
~EOIUM WEANER STEERS - 4- . p 2 . 03 4- . 18 2.10 2 . 56 o . 88 2.25 1.67 0 . 96 2.83 o. 78 .87 1. 6833 

(0 . 7) (0 . 53 ) (0.53) (O . 53) (0.53) (0.53) (O . 53) (0.53) (0.34) ( 0 .35) (0.03 ) 

** ** ** ** ** . ·~ ** ** ** ** *" 

18 MONTH STEERS - 2 . 71 1.56 2 . 63 1. 10 I ' 2.62 2 . 4-8 2 . 24- 2.55 0 . 57 1 . 55 0 . 53 . 86 1 . 6650 
(0.4-8 ) (0 0 J8) (0.38) (0 . 38) · (0.38) co.33) co.38) co.38 ) (0.24 ) (0 . 25) ( 0 . 02 ) 

** ** ** ** ** ** ** ~* ** ** ** 
~i, YEAR STEERS -1.93 

(0.39 ) 
1.23 

(0.31) 
1.77 

(0.31) 
1 . 58 

(0 . 31) 
1 .50 

(0 . 31) 
1.37 

(0.31) 
2 . 36 

(O .3, ) 
1.47 

co.31) 
o.41 

(0.18) 
o . 96 

(0 . 20) 
0.51 

(O . 02 ) 
. 88 i.8310 

** ** **:, ** ** ** ** ** * ** ** 
3TORE BULLOCKS - 0 . 86 1.2i 1.16 1 . 80 o.88 1.97, 2.oi 0.60 o . 4o 0. 92 0.11-5 . 89 2 . c351 

CO. J5 ) (0 . 2 ) co.28 ) (0 .28) ( O ,28 ) ( O.W) (0 .2 ) (0.23) (0.17) ( 0.18) (0.02) 

* ** ** ** ** ** "'* * * ** ** 

IJOTES: STANDARD ERRORS ARE GI VEN IN BRACKETS 

* INDICATES THAT Tf!E COHrlCIENT3 ARE SIGNIFICA!HLY Dti'FERE.N"' fRC'i O /,T THC 5~ LCVCL 

'"* INDICATES THAT THE COEFFICI [IJT3 AR!: Sl(,NI FICANTLY DI ff[R!:Mi "i\';~: 0 AT 11![ 1;; Lev::.. 
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for liveweight in each class s til l ·exhibit regional differences . 
(Thi s may be due to incor rect estimates of livewe ights for classes 
of store cattle in some regions). 

The F-statistic only indicates that there is an overall regional 
effect and not which regions are significantly different from each 
other . 

Using Duncan 1 s Multiple Range Test significant r egiona l differences 
for each cl ass do not exist in any sys tematic or identifiable 
pattern , i.e. there i s no difference i n the coefficients for regions 
defi ned as surplus or deficit in Tabl e 2.2.8. 

Seasona l Coeffici ents 
Yver 1 s conclusions suggest that changes in seasonal conditfons will 
theoreti cally have a greater impact on the price of fema l e classes 
of stock, and theoretically a greater impac t on the price of 
younger classes of store cattle than on the price of older classes . 
Poor seasona l conditions will raise t he opportunity cost of grass . 

Thus fo r steers, Yver 1 s theory suggests that average and good 
seasonal conditions (compared with poor seasona l cond iti ons ) will 
ra i se the va~ue of younger cl.asses of steers (v.•eaners) more than 
the value of older classes of steers (i.e. 2½ year s teers ). 

The seasonal coefficients (compared with a poor season) for cl asses 
of steers are set out below and the resul ts of the Duncan ' s t es t 
outli ned. 

(1) Average Seasonal Coefficients in Ascending Order 
Store~ 2½ 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 Ascendirig Order 
Store 2½ Year 18 Mo nth Good 
Bul l ocks Steers Steers Weaner 

Steers 
0.92 0. 96 1.55 3.03 
. -a a a b 

Coefficients with the same Duncan 1 s l etter are not s i gnifi cantly 
different at the 5% l evel. 

... 
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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. 

Consisten t with the conclusions earlier in this Chapter and in 
Chapter 4, the effect of seasonal conditions on 1 good 1 weaner 
heifers is less than that for good weaner steers. This is 
contrary to Yver 1 s model, but is in accord v1ith condit fons in the 
market place. However the effect of good seasonal conditions on 
1 good 1 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 ~ffect of an average and good season (compared 
with poor) on the price of 18 months steers is greater than that 
for 2½ year steers and store bullocks. However, the difference 
is not si gnificant . 

This contras ts marked ly with the results in Chapter 4 where the 
seasona l conditions had no effect on the price of steers on a per 
head basis. 

Beef Schedu le Coefficients 
..... ~ -

Yver Is model suggests that changes in the beef ~thedule price will 
have, in theory, a greater impact o~ the price of fema le classes 
of cattle and a great~r impact o~ the price gf younger cla sses 
of store catile than on older classes of store cattle. 

Thus for the regres sion coefficients a cent change in the beef 
schedule price will result in a greater change in the p~r lb 
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/lb 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 \foaner 
Bull- 2½ 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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Coeffici en ts hav i ng the same Du ncan ' s l etter are not sig nificantly 
di fferent at the 5% l evel . 

The results above are consistent with the theory. The regress ion 
coeffic ien t s ind i cate t hat for a change in the beef sc hedule price 
there will be a greater increase i n the per l b value of younger 
cl asses of store cattle . 

Al so i n the New Zealand store cattle market weaner he i fers are 
purchased for g~owing and fin i shing and not for breeding , so the 
resu l ts are consistent with Yver 's t heoret i ca l beef investment 
mode l . 

The schedu l e coeffi cient i s greatest for good weaner steers. 
As sumi ng t hat the carcass weight i s approximately 50% of li veweight, 
t hen the va l ue of the coeffic i ent for 18 month steers and 2½ year 
steers of 0.53 and 0.52 i ndicate that these cl asses are near thei r 
sl aughter age. Store bullocks on the other hand have a 
coeffic i ent less than 0. 5 indi cating that · the i r store value i s l ess 
t han the i r slaughter va l ue. Yver ' s conclus ions suggest that these 
animals are past their optimum sl aughter age . They may have been 
retained on farms for purposes other than mea t prodta£ti on such as 
breaking in steep hi l l country . When these suppl ementary use s 
are taken i nto account i t may no t be i rra ti ona l to ho ld t hese 
ani ma l s past their op timum sl aug hter age as meat producers . 

In Cha pter 4 t he val ue of the beef schedul°e coeff "ic ient ($/100 lb) 
increa ses as the class of store cat t l e becomes older. Also the 
coeffic i ent tends to approx ima t e the carcass weight of t he animal, 
although, fo r you nger cl asses of steers s t ore cattle buyers pay 
more t han the beef schedul e price fo r the carcass weight 
suggesting that the value of fur t her weight gain is incorporated 
in the price fo r the younger animal. The results in this Chap t er 
show that for a one cent increase in the export beef schedule price, 
store cattle buyers will pay correspondingly more per lb 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 lb basis, summarises the results discussed 
above and illustrates the changes that occur, per lb liveweigh~ for 
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Figure 5.5.1. RelationshiR Between Store Ca tt le Prices and the 
_Be E,;f_J _xpo_r t__ Schedul-e ( 0-xGAQ; ___ - P-e-r lb..__ - -
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different classes of store cattle for a unit cha nge in the pr ice 
of the export beef schedule. 

The slope of the li nes for weaner steers and heifers are not 
significantly different from each other (using Du ncan '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 f rom the older 
classes of steers. The slo pe of the lines for weaners is steeper 
than the slope of the lines for the ol der classes of steers. 
Therefore, for every cent change in the export beef schedule price, 
there will be a greater change in the value per lb li veweight for 
weaners than for older classes of ~teers. 

Figure 4.3, which illustrates the rela tion ship between store cattle 
prices and the beef export schedu le on a per head basis indicates 
that for every dollar per 100 lb change in the price of the beef 
export schedule there is a greater change in the store catt le pri ce 
for older classes of stock than for weaners. Howe ver , on a per lb 
basis the response to changes in the beef export schedule is greater 
for the younger cl asse s of cat t l e (i. e . weaners). 

Figure 5. 5. 2. _ Ch_a_n__g_e5~theJxport Beef Sch_edtJJ e 
Coefficient Over the Life of a Male Store Animal 
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Fi gure 5.5.2 summari ses the change in t he value of the beef export 
schedu l e coefficient over the li fe of a ma l e (s teer ) store an ima l. 

El asticity of Store Cattl e Prices wi th Respect t o the Beef 
Schedule Price 
Yver ' s conc lusions suggest that t he elast ici ty of store cattl e pri ces 
wi t h respect to the beef schedu l e pri ce is pos i t i ve and greater than 
unity for all an ·imals bel ov, the opti mum sl aughter age and equal to 
unity at th i s stage . The el ast i ci ty of store cattl e pri ce 11Hh . 
respect to t he beef schedule pri ce i s higher for younger st eers and 
dec l ines monotonica l ly t owards uni ty as the age of t he ani ma l 
approaches the optimum sl aughter age . (Also the elas tici ty is 
hi gher for female anima l s than for .mal e anima l s at all ages ). 

The el ast i city of store cattle pr ices with respect t o schedul e 
pr i ces are set out bel ow, where t he el ast i city of store cattl e 
pri ces with respect t o beef pr i ces at the mean is defi ned as : 

Average Schedule Va l ue per lb . 
= Regression Coefficient x Average store stock 

fo r Ox GAQ Schedule for 

the kth class of store 

val ue for t he kth class per l b. 

cattl e 

The el asticity of store cattl e pr ices wi t h r espect t o beef 
schedu l e price for classes of growing and f in i shi ng cattl e 
in descending order 

Good 
Weaner 
Steers 
1.186 

Medium 
1-Jeaner 
St eers 
1.140 

Good 
Weaner 18 Mon t h 
Hei fers Steers 
1.129 1.013 

2½ Year 
Steers 
1.009 

Store 
Bullocks 
0.901 

The el asticiti es set out above are consi stent with Y~~r's conclus i ons 
and are in the hypot hesi sed direction. The el asticity for ' good' 
weaner heifers i s not grea t er than good weaner steers . In the 
North Island sal eyards heifers offered for sale are normally 
purchased for growing and finishi ng purposes and not for their 
breeding potenti al. Aver age weaner steers are also preferred 
ahead of ' good' wea ner heifers for growing and f ini shing . The 
el asticity for store bullocks l ess than unity is consistent 

••¥ ~ 

with Yver ' s conclusions. Although store bull ocks are past their 
optimum sl aughter age as mea t producing animal s, 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 accou nt it may not be irrational to hold these 
animals past their optimum slaughter age as mea t 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 ~uggests that if perfect market knowledge exists 
then store bullocks would never change hands at less than their 
slaughter value, and hence the elasticity would n~ver be less than 
unity. 

Everitt [22] shov1s in Figure 2.3.4 that a 1-vide di sparity of 
estimates of the carcass weight of live animals can occur. 
In particular, there is a marked tendency to und2restima te the 
carcass weight of heavier animals. Therefore the meat content 
of store bullocks maybe underestimated due to l ack of information . 
Conversely the live weight estimates for store bullocks in each 
reg ion maybe too high. Both these measurc1,,2nt errors may result 
in an elasticity l ess than one . 

The elasticities suggest that the optimum slaughter age for 
growing and finishing cattle in the North Island is 

approximatelx 2½ years, i.e. at that age where the elasticity 
equals unity, (i. e . a unit change i n .s~hedule wi ll result in a unit 
change in the store/slaughter price of cattle) . 
Lowe 's [35] r esults refer ma inl y to fat l amb farms \'/here it is 
poss i ble t o.grow and finish cattle before the second winter at 
18-20 months. Ho\'1ever , in the aggregate, -for all land types , 
cattle may not be finished till an older age because' of p·hysical 

restri ctions on the growing and finishing of store cattle. This 
... 

may al so take into account the supplementary uses of cattle such 
as devel opment work on hill country. 

Durbin-Watson d Statistic and Mu ltiple Regress ion Coeffic ients 
The Durbin-Watson statistic indicates that positive autocorrelation 
of the residuals exists at the 1% significance level in the 
regres si on analyses for good weaner heifers and 18 month steers, 
but is absent at this level in the regression equations for the 

other cl asses 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 exp lained by the model formulated. 

5.6 RESULTS OF THE REGRESSION ANALYSIS FOR SPRING 

The results of the aggregate North Isla nd regression for Spring 
are presented in Tab le 5.6. 

Analysis of var~ance indicates that all sub-groups of var iables 
contribute significan tly (at the 1% level) to the reg res sion sum 
of squares. 

As in the Autumn Ana lysis, Table s:6, i ndicates that all 
coeffi cients are significantly different from zero at the 5% 
level (excep t for t he intercept and medium yearling steers which 
are not significan t ly different from good yearling heifers - the 
omitted coeff icient). 

Changes in seasonal conditions appear to have less i1npact on sto re 
cattle prices than in Autumn . 

The cl ass coefficients for the aggregate North Isl ahd ·spring mod el 
are consistent with Yver's conclusions and are si milar to the 
results in Autumn (except that all classes of stock are about 6 
months older). 

The regiona l coefficients for the store producing regions ; Te 
Kuiti, East Coast and Wairarapa are significantly different and 
lower than the surrounding growing and finishing regions except 
for Hawke~ Bay, which confirms our prior hypothesis that 
coeffici ents of surplus store producing regions 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. 

5.7 SU MMARY OF THE RESULTS IN CHAPTER 5 

With particular reference to Autumn, the individual class coefficients 



TABLE 5~6 

~KRT/LW 
KR = 

NOTES 

REGRESSION ANALYSIS RESULTS NORTH IS LAND - STORE CATTLE PRICES 

SPR~ER LB ) 

COEFFICIENTS OF CLASS DEVIATIONS FROM GOOD YEAR LI NG HE IFERS COEFFICIENTS OF REGIONAL DEVIATlONSFROM NOR TH AUCKLAND 

DRY cows YEAR LI N:. YEARLI NG 2 3 
2 YEAR I N CO~IS STEERS STEERS YEAR YEAR STORE 

CONSTANT HEIFE RS CALF CULL MED I UM GOOD STEERS STEERS BUL LOCKS TE KU IT I ROTORUA TA RANAK I 

. 
-0. 4-4 - 0.82 -2.24 - 4-'.28 o.J4- o.5i -1. 53 - 1. 75 -2.3~ o. 88 2. 18 1.38 
(0.2 ) co.18 ) co.1 8 ) co.1 8 ) C0.18 ) co. 1 ) co.1 8 ) C0.1 8 ) co. 1 ) (0.17 ) (0.17 ) C Q. 17 ) 

** ** ** ** ** ** ** ** ** ** 

COEFFS OF SEASONAL DEVIATIONS 
FROM POOR SEASON 

AVERAGE GOOD 

0.27 0.76 
co. 11) (0.11 ) 

* ** 

STANDARD ERRORS -ARE GIVEN IN BRACKETS 

* INDICATES THAT THE COEFFICIENTS AR E SIGNIFICANTLY DIFF ERENT FROI~ 0 AT THE 5% LEVEL 

** INDICATES :THAT THE COEFFICIENTS ARE S I GN IFIC AN TLY DIFFERENT FROM OAT THE 15'& L EVE L 

EAST HAvJKES 
COAST BAY 

0.51 o.68 
(Oo17) CD.17 ) 

** ** 

ox GAQ 2 
SCHEDULE R 

a.Go o.84-
co.01 ) 

** 

MANA~JATU 

1.8~ 
(0. 17 ) 

** 

D.W. 

0.9921 

~IAI RARAPA 

o.64-
CD.17 ) 

** 

~ 

~ 
,-i'-
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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 Isl and cattle 
sal es are generally those heifers remaining after a store 
producing farmer has se l e~ted the best for future herd replacements. 
Therefore line s of weaner heifers offered for sale are purchased 
for growing and finishing so that the res ults are consistent with 
Yver 1 s model. The results also suggest that medium weaner 
steers are pref~rred for growing and finishing before 'good' weaner 
he ifers. 

The statistical model formulated on a per lb bas is removes the 
descriptive· and quality var iations _that exist be tween 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 
l ower (except for the East Coast ) fo r the North Island model . 
However , as i n Chapter 4, for each classl systematic regiona l 
di fferences do not ex ist. 

Chang es in seasonal condi tions have a greater effect on you nger 
cl asses of store cattle. That i s 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 cla sses of stock, 
This sea sonal impac t on store cattle prices was not evident in the 
per head analysis of Chapter 4. 

Si milarly changes in the store (capital ) value of an anima~ for 
every unit change in the beef schedule price, is greater for 
you nge r cl a£s es of store cattle. This is consisten t with 
the conclusions of recent theoretical beef investment models of 

~ .: 

.which Yver and Jarvis are two examples. 

The el as ticity of store cattle prices with respect to beef schedLil-e 
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 opt imum slaughter age for growing and finishing 
cattle for the eight regions of the North Island of approximately 
30 months. 
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CHAPTER SIX 

SPATIAL PRICE DISTRIBUTION 
OF STORE C/\TTLC . 

Th e objec tive of this Chapter is to investigate the spatia l distribution 
of store cattle pr ices in relation to the tran sport costs betv,ie en 

selected pai rs of regions . 

6.1 SALE CE~TRES 

Regions are separated, but not isol ated by a transportat ion 
co st per physical unit which is ass umed to be independen t 
of vol ume. There arc no lega l restrictions to li mi t the 
actio ns of profit-seek ing traders in e~ch region. Sale 
centres in each regi on (see Fi gu re 3.7.1) are desig na ted by 

a s-ingl e point. 
'!'!-' • 

Table 6.1 sets out the shortest main rou tes to the neares t 
mil e between the eight designated sale centres . 

TABLE 6. 1 SHORTEST M!IIN ROUTE BY ROAD (MILES} BEH!EEN SAL E CENTRES . 

w 
oc 
<( 

'-" -z >-
<( - J: 
J: :::, >-:,: "" <( :::, 

:::, 0 w oc :.: 
~IHANGARE I >- 0 >- J: 

>- .J >-
0 a. w oc 

TE KU IT I 241 oc z 0 :,: oc z 
w 0 <I) 

260 11 9 
z ro to z 

ROTORUA <I) z 0 - - >-
'-" >- <I) 

GI SBORN E 441 :306 187 <I) oc z 
<( w 0 
J: :.: >-

NE~J PLYMOUTH J1f9 108 227 411 .J a:: 
<( w 
a. >-·~ . ~- ,. .. . .,: <I) 

HASTINGS :397 21f') 162 254 157 <( 

:.: 

PALMERSTON NORTH 452 211 221} 15 1 251f 10:3 
. 

51 8 282 21 8 67 1:35 MASTERTON 291 292 

Sou rce : Shell Road Ma p, 1973 Edition 
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6.2 TRANSPORT COST DIFFERENTIALS BETWEEN REGIONS 

The transport cost differential , C , is the pq per unit cost of 
class from the 
either on a per 

shipping a store ca ttle beast in a particular 
th · t ti th . h C b p region o ·,e q region, were pq may e 

head oasis~ or on a per unit liveweight basis. 

A matrix of transport costs , C 's between regions for different pq 
classes of stock wore obta"ined from the North Isla.nd Road 
Carriers Associttion for each region. However , the analysis is 
restricted to two classes of cattl e; good weaner steers and 2½ 
year steers. Tab le 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 2½ year steers between each sal e centre. 
In both tables the upper value in each cell is in cents/lb and 
the lower value is in dollars/head. 

TABLE 6.2.1 ROAD TRANSPORT COSTS, AUTLWN .1972, FOR \:ff AN ER STEERS 
BEH!EErl S/\LE CEtHRES. THE UPPER V!1L UE, C , IN Ef.\CH )q 
CELL IS THE TRANSPORT cos·r IN CENTS/LB, WHILE THE 
LOWER IS IN DOLLARS/HEAD. 

w ..,. -:-. • 

°" < 
C'J -
2 f-
< - I ·:r. ::, f-:,: "" < => => 0 

WHANGt,REI 
w °" :;: 
f- 0 .. ~ - I 

f- .J f-
0 a. w °" 1.0§ iLB °" z 0 

4.4 1/H EA D 
:,: "' z 

TE KUI TI w 0 (/) 
z CD C'J z 

(/) z 0 
1. 11 0.63 i1LB 

- - f-

/HEAD 
C'J f- (/) 

RO TO RUA 4.81} 2. 73 (/) 0: z 
< w 0 
I :;: f-

1.66 1.26 o.84 c/,LB 
.J 0: 
< w 

GI SBORNE 7,25 5. 50 3,68 $'/HEAD a. f-
(/) 

< 
1,45 0~ 62 1, 09 1,59 c/LB 

:;: 

NEW PLYMOUTH 6.32 2. 70 4,75 6,91~ $/HEAD 

1,49 0.95 0, 7J o.57 1, 11 ~ L B 
HASTINGS 6,49 4.13 3.20 2,50 4,85 ,/HEAD 

1,67 1. 05 1,09 1, 12 a.so o.48 ~LB PALMERSTON NORTH 7.35 4.57 4,77 4,89 3,47 2,11 1/HEAD 

i:i~ 1.20 1. 22 1 .11 0,91 0.52 o,a4 i1LB MASTERTON 5.21 5,33 4,83 4,2 2,27 1, I 9 1/HEAD 

Source: North Island Road Carriers Association 
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T/\P.LE 6.2.2 ROAD TRM:SPORT COSTS, AUTUMN 1972, FOR 2½ YE/\R STEERS_ 

BEH!EEN SALE CEfffR[S rn TIIE NORT!! ISLAtm. THE UPP[R 

VALUE, C IN EACH Cf' 1 IS IN CTJ~S/1~ \•IHI LF. THE LOUER pq 
VALUE IS IN DOLLARS/I ,. ,", f) . 
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0,95 c/,LB 
0: = 0 :~ er z 
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:.: 

1}:~~ 1-. J'I' 0,76 1,J.6 gui 
GI S130R,JC 10. 1 7,07 12,C:7 .,.:'/HCAD 

1,'.32 0,78 o ,65 0,90 0,1,9 VfLB 
HAST I J; ss 12, JO 7,2G 6,06 8, '.)5 4,61 ,1/H EAD 

1 •1}9 O,CJO o,86 0,61 0,92 o.1rn 
PAU-, !.f;STOtJ NORTH 1'.3,89 8.J6 8, 00 5, 71 8.5'? '.l , 69 

c!,u1 
whCAD 

1, 72 0,96 1,00 0,79 0,95 0,45 0,29 c/1.B 
llAST ERTON 16,05 8, 57 9.'.)5 7,39 8,90 lj., 16 2, 7'.l $'/HEAD 

-·-· 

Source: Uort h Island --- Road Carriers /\ssoc i ation 

The transportation costs on a per unit li vcweight basis, cents/lb, 
are i nc l uded to remove the descriptive problem that exists between 
store cattle for some regions. The transport cost on a per pound 

. -
basis ·is calc ulated by div·i ding the per head cost by the aver age 
wei ght for weaner steers for all reg ions , i:e . 435 l bs, and for 
2½ year steers by 933 lbs . 

Since 1961 there has been no l ega l restriction on the distance 
travell ed by cattl e by road transport. Raad transport costs 
between each pai r of regions, in general, will be less than 
transport cos ts bet\veen pairs i ncorporat i ng road and rail charges, 
because the di stances travell ed by the lo\\'er rail charges, are 
not great enough in the North Island to offset the short hauls 
necessary by road from farm to railhead and then railhead to farm. 

The transport cos ts in both t ables are the average of the rates 
quoted for each sale centre. Values quoted are for minimum truck 
l oads of 44 weaner steers and 24 2½ year steers . 
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Rebates for backloading have not been included . However, in 

genera l, where the hirer provides at least the prescribed 

min imum l oad bo t h ways a rebate of 25% sha ll be ailO\<!ed on the 

schedule rates for the small er, or if the same, for the return 

l oad. Where a back load is provid ed by a hirer other than the 

original hi r er then a rebate of up to 12!2% on sched ule rates 

may be all owed to each hirer. 

Si nce ~ay 1968 the average increases in the North Island road . 
transport rates to May 1972 have bc2n 27 . 5%. The increases 

over the period are outli ned in Table 6.2 .3 . These may not 

r efl.ec t the actua l i ncreases in any regi on, but are i n general, 

r epresenta t i ve of rates charged by .carrier firms over th i s peri od. 

TABLE 6.2.3 I NCR EAS[S IN N0RTII ISLAfW RO!I.D Tf~d 1SP0RT R/l.TES 

Year E11dii"1g May % 
Increase 

Cum u. lO\. +,·ue. 
- -·--·-

1968 0. 0 0.0 

1969 4.5 4.5 

1970 5.0 9.S 

1971 13. 5 23.0 

1972 4.5 ~· ·::-. 2]. 5 

So urce: No r th Isl and Road Carriers Associat i on 

For good weaner steers and 2½ year steers t he ana lysis is restricted 

to three years between 1968 and 1972. 

Thu s, for weaner steers t he 1972 road trans port costs in Table 6.2.1 

were adjusted to give the appro pri ate road transpor t rates for 1970 

(by multiplying by 0.820) and for 1968 (by mult iplying by 0.725), 

and for 2½ year steers the road transport costs for 1971 and 1969 

were calcul ated by multi ply ing the 1972 tra nsport costs in Table 

6.2.2 by 0.955 and by 0.770 for 1971 and 1969 respective ly to give 

. the correspo nd ing 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 
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obs erved prices for selected pairs of markets with the transport 
costs between these markets. If the observed store cattle prices 
are the j oint equ il ·ibrium prices for a pair of regions, then the 
difference betwren these prices will be l ess than or equal to the 
transpo_r_:_t__cost bet\·✓een the tvw regions . 

If the difference between t he observed store cattl e prices between 
pai rs of r eg ions is greater than the transport cost between t he 
regi o,·.s then fu-rti:er flo v1s of store cattle may occur before the 
equi1 ~~r ium positi on is reached . Therefore it i s profitable to 
tran : rJort additional store cattl e between pairs of regio ns unt ·il 
the equilibrium market pri ces are r eached . Trans port of additional 
store cattle between regions after this is noi profitable. 

6.2.1 h.pact of Seasona l Co nd itions on Store Cattle P1· ic es 
Results of Cl1 c1pte rs 4 and 5 indicated that seaso nal conditions 
affect th e pr ice of store catt·le in a particul ar regictn . 
In this Ch apter it is hypothesised that the seasona l 
differentia l (difference in seasona l condit"io ns ) bet\vee r1 
two region s "in a part icular Autu'lln may ·infl uence store 
catt le pri ces in bo th regions . r-or ·instance, ·in a reg i on 
exper ienc ing good seasonal cond ·i 'cl ons th e den,& , ,d for s to ri~ 
cattle may shift the r eg ion's demand curve to the right. 
Because in any year the supply in a region i s predetermi ned, 

i ncrease in demand for store ca -~tl e wi 11 increase the . 
e of store cattle in that r eg ion and thus make it more 

1! ,ritable 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 t hese 
regions may shift to the left. Thus the resu lting 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 'su rplusness' 
or 'deficitness ' of a region may vary in a particular year. 

Seasonal feed condi tions 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 SEJ\SfW,\ I_ FEE D C0f!f)ITJONS FOR AUTUiii~ 

1%8 1969 1970 1971 1972 
Wh ,: n9an~i p fl. A A G 

Te Kuiti p A p A G 

Rotorua p A p A G 

Ta ranJ i: ·i A A A r G 

Gi sborne A p A G G 

Hav:kcs · Bay p A G G G 

Manav..atu p 1\ p p G 

Hellington p p p p G 

Hhere p --- Poor seasonc:l feed conditions 
A = Average II II II 

G == Good II II II 

I NV[STIGATION Of T!l[ SP!,TirL PF:ICE r1J<;,r1 SUTION Or- GOO[) \·IE!\h'F.:R -- -- - ~ 

STELRS rn f!Cli\TIO:: TO TR.ti.r:SPORT CO '.:TS l,:nffrn S[LFCTl:.D Pf;IRS 

OF RfGIOi~S . 

Tabl e 6.2.1 sets out transoort costs , C 's for good weaner steers 
I' pq > 

between each poss ible pair of regions. 

For the analysis the pairs of regi o~s were selected between which 
movements of ·store cattle were most li ke ly to occur . 

In particular, flows from the three surpl us store producing regions, 
the East Coast, Wairarapa and Te Kuiti . Th~se regions have an 
absolute advantage for breeding store cattle . 

Thus, the sale centres, Gi sborne, 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 

dete1~mined to a greater extent by seasonal conditions. Also the 
quantity and price paid for store cattle purchased in Gisborne, 
Masterton and Te Kuit i by the surrounding regions \vill 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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Tabl e 6. 3 for the three yea rs ; 1972, 1970 and 1968 . 

In Tab le 6.3 the pr i ce difference, b , represents the weaner 
t~ pq 

steer pr i ce i n the p I region minus the weaner steer pri ce in 
t h t he q region . 

The t ransport costs Cpq ' i s the cost of transporting a weaner 
steer f rom the pth region to the qth region . 

The regiona l pr;ice differential, d , is the 1•1eaner steer µr i ce 
pq 

difference (b ) mi nus the transport cost (C ) . 
pq pq 

i.e . d = b c pq pq pq 

In Tab l e 6.3 only t hose reg i ona l price di f f erenti al s wi t h an 
ab so l ut e va·1 ue greate r tha n the t ranspoi't cost ure shovm . 

If ,, b I > c and ct has a neoat i ve s i gr~ addit i ona l flmvs of 
pq pq pq h ~ th 

weaner steers from the pt t o th e q · reg ion shoul d t heoretica lly 
be prof i table. · 
Si milarly, if I b I ::>c and d has a positive s ign, additiona l 

pq pq pqth th 
fl ows of weaner steers from the q to the p region should 
t heoret ically be prof i table . 

Thi s l as t resu lt imp li es that surpl us store producing regi ons wo ul d 
purchase st ore cat t le fr om sur rounding reg ions . For t his reason 
the discuss i on is li mi ted pr imari ly to t he movemen t of store cat t l e 
from the pth su rplus to the qth def icit r~gion as defi ned in Tabl~ 
2. 2.8. (Al so it wa s rec og nised i n Ch apter 5 t ha t there was a 
l arge number of store cat t l e avail ab le from t he Stortford Lod ge 
sale centre. Even though the regio n is defined as deficit, store 
cattle from surrounding counties are brought to Stortford Lodge for 
sale. . It is the largest sale centre for the Hawke~ Bay 
statistical area and therefore attracts a l arge nu~ber of vendors and 
purchasers). 

·t . . ~- - - ..,-

Therefore, for the selected pairs, flows are in general from 
. su rplus 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 



TABLE 6.3 GOOD l✓ EMJER STCERS, /\Nft.LYSIS OF REGI01~,\L PRICE DIFFERENCES 

AND TRANSPORT COSTS 

$/HEAD C/LB 

1272 
bpq cpq dpq b C d pa pq pq 

SAi E CffJTR[S 

( p) (sLYi"f"i 7:::"i37,TT;s) (q) 
TE KJITI I HAIJGARE I 0 1t . 5 +1 .lt 1 • 1 

TE KU IT I P.OTORUA -20 2,7 -17,3 - 5, 0 o.6 _,,.4 

TE KU IT I NEl-1 PLYiWUTH - 6 2.7 - 3,J -1,5 o. 6 -0,9 
GISBORN[ TE KU I TI +15 5.5 + 9, 5 +0.7 1.J 
GISBORNE ROTORUA - 5 J,7 - 1,3 - 1t,4 0,8 -J,6 
GISBORJ,E HAST I tJGS + 9 2, 5 + G.5 +2.5 o. 6 +1 ,9 
GI SBORIJE PAUiERSTO'.l IJORTH - 5 4,9 - 0.1 -1.G 1 • 1 -0,5 
HAST I IJGS PALMERSTOIJ rmRTH -1 It 2.1 -13,9 -4.1 0, 5 -J ,6 
l·lASTERTOI! P /1Ll1LRSTC:;J IJORTH -15 1. 5 -1J,5 -4. 1 O,J -J ,8 
MASTERTOIJ Hr.ST I IJ::;S - 1 2,J o.o 0. 5 

1970 
SALE crnrr.c, 

( s1:CTITEC-Pi':~s ) 

TE KUITI 1'1HldJ:;ARE I 0 3.7 +0,9 0,9 o.o 
TE KUI TI ROTORVA - 15 2, J -13. 7 -3.8 ---0 , 5 -J.J 
T[ KU ITI rm-J PL v::ourn - 8 2, 2 - 5, 8 -2,0 '-0 . 5 -1,5 
GI SBORIJE TE KUI TI +15 ,, . 5 +10 . 5 +3,6 1.0 +2 ,6 
GI SBORIJE ROTORUA + 5 3,0 + 2.0 - 0.1 0.7 
GI S!JORIJE HAST I IJGS +12 2. 0 +10. 0 ➔J . 1 0. 5 +2.6 
GISBORNE PALMERSTOtJ IJORTH +10 4, 0 + 6.o +1 ,8 0.9 +0,9 
HASTING PALMERSTON IJORTH - 2 1,7 - o. J - 1,2 o.4 -0,8 
MASTERTOIJ PALMERSTOH NORTH - 2 1.2 - 0,8 -1, 1 o. J -0,8 
MASTERTON HAST I tlGS 0 1,9 +0 ,2 O, 4 

1968 

SALE CEI.JTRES 
( Sl:.LECHD PAiRS ) 

TE KUITI WHANGARE I +10 3,4 + 6,6 +J.1 o.8 +2, 3 
TE KUI TI ., ~OTQ RU{\ - 5 2,1 - 2.9 -1.J 0, 5 -0.8 
TE KUI TI NEW PLYMOUTH + 1 2.0 +0 ,3 0.5 
GI SBORNE TC KUI T I + 5 4. 1 + 0. 9 -0.4 0,9 
GISBORNE RO TO RUA 0 2,8 -1.6 o.6 -1.0 
GISBORNE HAST I tlGS + 9 1.9 + 8, 1 +2, 2 o.4 +1.8 
GI SBORNE PALMERSTO~ NORTH 0 J .7 -0.2 o.8 
HASTI NGS PALMERSTON NORTH - 9 1.6 - 7.4 -2. 5 o.4 -2, 1 
MASTERTON PALMERSTON NORTH - 2 1 • 1 - 0, 9 -0. 9 o.J -0,6 
MASTERTON HASTJN:::s + 7 1. 7 + 5.3 +1 , 6 o.4 +1 . 2 
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that it i s profitable to transport additiona l 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 Nqrth. Weaner stee1~s may also flow from 
Hastings to Palmerston NorU1. The d 1 s ca l culated on a cents/lb pq 
livev,eig!lt basis indicate that these f101:1s are also prof"itable 

on a ~er lb basis. 

Seasonal condit,ions for Autur,m 1972 v:cre ~ood in all districts 
so thilt no seasonal differential exists between regions . 

The.possibil ity of add i t i onal flows suggests that the observed prices 
are not the·equilibrium pr i ces and.that further flows of store cattle 
are still profi table and may occur before equilibrium prices wil l 
r esu lt. 

In 1970 the negatived 's indicate thet addi tional flows of weaner pq 
stee1s v;ould be profHable from ; Te Kuiti tc Rotorua and Tara.1:aki; 
Hastings to Palr.1::.rston Nort.h; and ~:astcrton to Palmerston North. 
Al so the regional p1' ice diffc.rcnt"ia·1s on a per/lb bu.sis al so susgest 

t hese flows are profitable . 

Seasona l conditions in 1970 in each re~ion suggest that the 
transfer of weaner steers from Te Kuiti to Taranaki would be 
assi sted by the seasonal condit ions . Weaner steers are moving 
from a region experiencing poor seasonal conditions to a regi on 
experi enci ng average seasonal conditio~s. Thus the seasonal 
differentia l may alter the r eg ional price difference in Taranaki 1 s 
favour. 

Results for 1968 indicate that further flows of weaner steers 
should be profi table from; Te Kuiti to Rotorua; Ha~tin~s to 
Pal merston North; and Masterton to Palmerston North . Thus the 
observed prices do not appear to be the equilibrium prices for the 
above pairs of regions . 

Al though a negative regional price differenti al greater than the 
transport costs does not exist between Gisborne and Rotorua on a 
per head basis, it does exist on a per unit l iveweight basis. 
This i ndicates that a descriptive probl em may exist on a per head 
basis between districts and that flows are profitable if the per lb 
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l ivewcigllt pr'ic£.::s are considered. 

The negative regional price differentials over the three years 
suggest that additional flows of store cattle from Gisborne and 
Te Kuiti to Rotorua should. be profitable. 

Simil ai~ly additional flov1s from Hastings and t:.usterton to Palmerston 
North appear to be profitable on a per head and per unit l ivev:eigl1t 

basis. 

The sccsonal conditions in their dummy vc1riable form do not seem 
to have much impact on regional price differentials. However a 

more precise seasona l i ndex mJ.y indicate a more definite 
relationship bet\\'een seasonal condi't.ions and regional price 
differences . 

The above results indicate that additional flows of store cattle 
frwn the surplus store producing regions to the gr01.·i..9 and 
finishi ng regions is prof·itc1ble . Thi s sug9ests tint the o!J:.,erv ~.J 
market prices in ea.ch reg-ion are not -U.c equi librium 111arket pricr.s 
and tr.at addit"ional flov1s of store cattle are prcf·ito.ble till th1s 
equili brium position is reached . 

6.4 INVFSTIGATIOt4 OF THI: SPATIAL PRICE DISTRIGUTION OF ?.!~ YE/\R 

STEERS rn RELATION TO TRA!lSPOFff COSTS BET\!ECN REGIO;is. 

Table 6.1.2 indi cates the matrix of transport costs, C 1s between pq 
each possible pair of regions. 
to those regions between which 

However the analysis i s restricted 
inter-regiona l flows of store cattle 

are known to occur and arc the same as for weaner steers . 

Compared with weaner steers the transfer of 2½ year steers between , . 

f arms are not as important. In fact Table 2.3.2 . 2 indicates that 
2½ year steers constitute only about 8% of st ore cattle sa l es for 
Meat and Wool Board Survey farms in Hawke~ Bay , whereas weaner steers 

comprise 40%. 

The r esu l ts of the anal ys i s are summarised in Tabl e 6 . 4 for the 
years 1972, 1971 and 1969 where bpq' C , and d are the same as pq pq 
for the weaner steer analysis. 

In 1972 the negative r egiona l price differenti al s , dpq ' s indicate 
that further f lows of 2½ year steers are profitabl e from; Te Kuit i 
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TABLE 6.4 2½ YEAR STEERS , ANALYSIS OF REGIONAL PRIC E DIFFERlNCES 
AND TRANSPORT COSTS 

$ / HE/\D C/LB 

1972 
bpq C d bpq C d 

S/\l E Cfl/lP•S 
pq pq pq pq 

(sTitDTLns·i, C•is ) 

(p) (q) 
8 ,9 -1G ,1 - 1 ,1f -0 ,4-TE KUITI vJHAfJG/\ RE I -25 1 , 0 

TE KUITI ROTORUA -30 5,3 -211. 7 -3,3 o,6 -2,7 

TE t:UIT I NE\,J PL Yl-1::JUTH -25 11-.8 -25,2 -2,8 0.5 -2,3 

GI SDORl,E TE KU I TI +35 10 . 6 -t21,, !j. +3,1 1 , 1 +2 ,0 

GISBORNE RO TO RUA + 5 7. 1 -0, 2 o.8 

GISBORNE HASTINGS +16 4, , 6 +11 . 11- +1,8 0,5 +1,3 

GI SBOf<UC PALMERSTON IJORTH 0 8,6 - 0,7 0,9 

HAST IIJGS PALMERSTOiJ IWRTH +10 5,7 + 11- , 3 +1.1 o,6 +0 ,5 

MASTERTOIJ PALMERSTO:J rmRTH - 5 2,7 - 2,3 -1 ,3 0.3 -1.0 

MASTERTON HASl IIJGS +1G 3,7 +12, 3 +2,6 0 , 4, +2,2 

lW. 
SALE C[!ITF.[.5 

(sITi:ITE"iiPtiTi:s ) 

TE KUITI l•/'iAl!GARE I -1 0 7,7 -3,3 0,1 0,8 

T[ KUITI ROTO RU/1 - 20 4- , 5 -1 5,5 -2,?. 0.5 -1,7 

'fE l(U I TI NEl·J PLY1,:0UTH - 20 11-,2 -15,8 -2, 2 0,5 ~1,7 

GISBORIJE TE KU IT I +25 9,2 +15,8 +2 , 1 1. 0 +1 ,1 

GI SBORIJE ROTORUA + 5 6,1 -0,2 o. 7. 

GI SBORt,E HASTINGS + 4- 4, . 0 +0,6 0 ,4- +0 , 2 

GISBORNE PALMERSTOt, !,ORTH + 5 7,4 -0,2 0, 8 

HASTINGS PALMERSTON NORTH 0 4. 9 0,0 0,4 

MASTERTON PALMERSTON NORTH - 5 2, 4 - 2.6 -1,2 0,3 •! -0,9 

MASTERTON HASTINGS - 1 2, 7 · -0 ,5 o. 4- -0,1 

1969 

SALE CE!ITR[S 
(SEL ECTED PAtfS) 

TE KU IT I 11HANGAREI -1 0 6,8 + 3.2 +1.4 0, 7 +o . 7 

H KUITI RO TO RUA 0 4, 0 -0,6 O, !J. -0,2 

TE KU I T I N E11 PLYMOUTH +15 3,7 +11 , 3 +1, 1 0,4 +a , 7 

GISBORNE TE KUI TI + 7 8 , 2 +0,8 0, 9 

GISBORNE RO TO RUA + 7 5, 4 + 1,6 +0 , 2 0,6 

GI $BORNE HAST! NGS + 7 3, 6 + 3, 11- +o .8 0, 4 +0, 11-

GISBORNE PALMERSTON NORTH - 3 6. 6 -0 , 9 0, 7 -0,2 

HASTINGS PALMERSTON NORTH +15 4, 11- +10 ,6 +2,8 0,5 +2,3 

MASTERTON PALMERSTON NORTH 0 2, 1 -0,6 0, 2 -0.4 

MASTERTON HAST I NGS +10 2,8 + 7,2 +1,7 o.::i +1, 4 
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to Whangarei, Rotorua and New Plymouth; and Masterton to Palmerston 

North. 

The exi stence of the necessary price differentials in excess of 
the tr Jns port co~ts sugg es t that the observed prices are not the 

jo "int c~(]U i H bri 1m1 ~-r'ices and tha t furt,1c.ir fl O1,1s are prof itabl e before 
eq uil·ibr'ilim pr ·iu.1s and f10 1·1s are r2ocf1ed. 

In 1972 seaso i1al feC'd cond·it.i ons \vere s·i m"i'lt1r (good) 'in an reg ions. 

The resu lts for 197 1 indicate that it ~ou ld be profitahle to 
transp(_,l't 2\; year steers fror:1; Te Kui ti to \·Jhangarei, Rotorua. and 
N2iv Pl ymout·h; and , Maste1·to1 to Pa·11~1erston North . 

·The regiona l price differentials~ dpq ' s on a per unit live0e i ght 
basis suggest the further fl ow of 2½ year steers from Masterton to 
Hast i ngs . 

Rerno va·1 of the descript i ve probl em thut may ex·ist betv,e"n 2\~ y 1:ar 

steers in Te l<uit·i c:nd l·/ho.n ;rre i ( by i.1.djusting to a per lb l·iv-:

v-10.ight basis ) 'indic,:tes th2t t10 regio11Jl price di ff2ren tial ( t!Ct of 

t rc.nsr:c11"t costs) exists be•i:.\•!i.!e n the tv-1O reg'ions for 2½ year stec-rs . 

For 19G9 thG resu l ts > only on a per unlt l iveweight bas is,sugg~st 
i t is profitable to trans por t additional 2½ yea r steers from; 
Te Kuit;·i to Rotorua , Gis borne to Pa l me1·ston North ; and, Masterton 
to Pal merston Nor th v,h ich c1ga in sugges t that the observed market 

ere not the equil ·ib:' ium ma r ket prices. -

th th If flows were to occur f rom t he q to the p regi on suggested by 

t he posi t iv: d 1 s , then this wo uld i mp ly that the predom i nantly pq . 
store producing r eg ions could purchase store catt l e~~ a ~heaper 
price in surrou nding regions t ha n they could produce them. 
However surplus store producing areas are defined as having a 
compara tive advantage for breed ing store cattle. 

In genera l the results for the selected pai rs sugg es t that it is 
profitable to trans port additi onal 2½ year steers between regio ns. 

6.5 SU MMARY RESULTS IN CHAPTER 6 

The re su lts of the analysis in Tables 6.3 and 6.4 suggest that 
additio na l flows of weaner steers and 2½ 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 t•~astc:rton to Palmerston 
North. 

For 2½ year steers, additional flows of 2½ year steers are 
profitable fro~; Te Kuiti to Whangarei, Rotorua and New Plymouth 
(for 1972 and 1971); Masterton to Palmerston North; and, Gisborne 
to Palmerston North (in 1969). 

It vias hypothesised that the observed mc1.rket prices in each reg"ion 
are the equilibrium market prices if they are separated onl-y by the 
tran sport costs between regions. If this is true, then the present 
flov-1s of sto1~e cattle satisfy the equilibrium position . 

The results in this Chapter suggest that further transfers of 
weaner steers and 2½ 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 arc 
an average for the whole of the sale period . Regional differences 
may exist wh ich result in the transfer of store cattle between 
regions. T~king the average price for the Autumn sale period may 
obscure differences in the market pric~s . Actual sale prices 
fluc tuate and the pri ces paid at any one sale may result in the transfer 
of store stock from one region to another . 

Seasonal co nd itions spec ifi ed in this analysis do not appear to 
have any impact on the regional price differentials.' · However changes 
in seasona l cond itions do affect the number of store cattle 
purchased in a region. The use of a more precise seasonal i ndex, 
such as a rainfall or soil water moisture index, may indicate a 
more definite rela t ionship between seasonal conditions and regional 
price differences. 

Finally,the livewe ight estimates set ou t in Table 5.1 represent an 
appraisal of the average \veight in a typical year. In a poor 
season, the store cattle weights would be expected to be less t han 
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average , but no account of this effect is taken in the a nalysis . 

Therefore t he r easo11s \','hy this movement is not ach·i eved appear 

to be 

(]) Difficulti es of definition and of availab ili ty of the 

appropri ate data. 

( 2) Some r egior~ are virtu~lly self-suff ici ent in store 

stock a.nd he,1ce cl eur i nter-regi onJ l fl ov:s are obscured. 

( 3 )· Lack of pci·foct knov:lcC:gc on the behalf of the farmers. 

~ -

• 1' • ~- • .._or 
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CHAPTER SEVEN 

SUMMARY A!'H: COJ~CLUSI O!JS 

INTRODllCTI ON 

The substantial in~r(ases i n overseas beef prices in recent years have 
made th2 farming of beef cattle increasin~fly important to the rfoi·' 

Zealand ecor,omy, thus making the cattle inC:1.,'.'try a11 iirportant area for . 
research. Thi s study describes the place of the store cattle sector 
within the cattle industry and i nvestigates price for~at i on in the 
store cattle market. 

7.1 THL AIMS OF THE STUDY 

The specific aims of the study were as foll ows 

1. To identify and describe the various ch,,nnels and 
institutions i nvolved in store cattle marketing. 

2 . To i nvest·ig&te tile process of price fot·L:ation for 
store cattle on ~n annual hasis. 

3. To study the rel at ionsh ip of the prices of various 
classes of store cattl e to each other and to the 
meat exporters ' beef schedule . 

4. To i nvestigate the inter-regional price differencas 
f or classes of store cattl~ in relation to the 
transport cost differentia l s bet\1een- 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 channel s 
i nvolved in the marketing of store and finish ed cattle . 
Chapter 2 also outl ines the structural -changes that 
have occurred in the North Isl and beef herd between 1965 

and 1971 . Over this period there has been a 41% increase 
i n 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 breed ing cows and older 
steers. Over the same period the number of dairy 
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calves bred and retained for beef purposes i ncreased 
from approx imately 180,000 to 460 ,000. The reari ng 
of co. l ves from the da i ry herd su itable for beef 
production has made possible a far grcutct expansion 
of beef production than \'✓0uld have bee11 possibie from 
the traditional beef herd alone. 

It i s also important to note that the structural changes 
i n the, tradit'ior.al beef herd may be dis~uised, in c1i·ec:1s 
with a l arge nur,·ber of dafry cattle, by the presence of 
dairy beef animals suita!Jle for beef p1Jrposes that are 
cl assified as beef cattl e i n the agricultural pro~~cti on 
stati::,t ics . 

7.2.2 Pri ce Formation i n the Store.. Cattle Industry --------------------- --"-· 

The beef cattl e i ndustry ·is a t \vo-ti ered structure 1vith 
the transfer of store cattle from store ~rcducfog farms 
t o grov:ing and finishing fan;:s. Gi ven that some ar eas 
are more su"ited to one purrose than the other, tl1is 
moven,cnt of store cattle i1,plies regicnc:l 1.,ove;rrnts of 

cattle - inter-regional fl o1'S , v~hich add a spat·ial 
el ement to price formation in the store cattl e industry . 

Present data limita tions made it impossil1le to investigate 
th~ spatial nature of the ~orth Isl and store cattl e 
industry using the trunsport mode l of Judge and \,/u llace [32]. 
Also inter-reg iona l flows of store. cattle , essentia l for 
compari son with the optimum flows generated by the mode l 
are not avail able . All we know i s that inter-
r eg ional movements of store cattle occur, but these 
flows have never been quantified . 

Though a structural model , incorporating estimat ed quantiti es 
suppli ed and demanded in each region cannot be formu l at ed 
it was s till possible to achi eve the objectives of this 
study by analys i ng market pr i ces for different classes 
of store stock within a r eg ional framework . In theory, 
joi nt equilibri um mar k~ t prices i n different markets for 
store cattle should not vary by more than the observed 
transport costs between markets . If reg ional prices 
differ by more than inter-regional transport costs , t he 
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total market is not in equ ilibrium (provided there is no 
other satisfactory exp la nat ion for the excess price 
di fferenc es .) 

A statistical model si1nil ar to that used by Matheson 
and Philpott [36] was formulated to ana lyse store 
market prices for different cl asses of stock within a 
regiona l fr amewo rk. The factors influencing the price 
of store cattle included in the analysis were beef schedule . 
price (OxGAQ ), seasona l conditions, cl ass of store cattl e, 
and region of origin . 

Results of the mode l esti111_c1ted on a pe1~ head basis shov1, 
as expected, that prices pa id for store cattle on :a per 
hec1d basis increase as store cattle become older (and 
heavier ). Also as the age of t he store animal i ncrca~es.\ 
changes in t he beef schedule prices arE reflected in 
greater i ncreases in store pr ices. 

Seasona l conditions contribute to store cattle price 
formation. The effect of an average' season and c1 good 
season are positive and of the expected magnitude ( i.e . 
good seasona l condit io ns increase store stoc k prices 
more than an average season ). The effect of se~sonal 
conditions is the same in al l regions and on all classes 
of s.tock. 

Store cattl e prices exh i bit regional differences in the 
North Isl and model s for Autumn and Spring. Howeve r for 
t he individual region analyses there were no systema tic 
di fferences for cl asses of store cattle between. regions . 

! .: 

The statistical model was re-esti mated with store cattle 
prices on a per lb liveweight basis in an atten1pt to ·- · 

r emo ve the descriptive (we ight and quality) probl ems that 
arise in the reporting of store cattle prices on a per 
head basis betvJeen regions. The resu l ts obtained were 
consistent with the conclusions of recent theoretical beef 
i nvestment models, such as Yver's [53] and Jarvis' [28) 

\✓ hich inves ti ga te investme nt behaviour i n the Argentine 
ca t tle industry . 
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In parti cu l ar t he r esu l ts of t he stati st i cal mode l on a 
per lb l iveweight basis i nd i cated that 

1. The sto re val ue of an an ima l on a per l b basi s 
is greater tha n its sl aughter va lu e at any age 
pr ior to sl aug hter, and equa l to i t at s l aughter . 
The per l b store value of a steer i s l arger fo r 
younger cl asses of f ini sh i ng stock (steers ) and 
dec li nes wi th age . . 

2. Changes i n seasonal conditions (whi ch alter the 
opportunity cost of gras s) have a greate r impact 
on the price of younger cl asses of store cattle. 
Thi s diffe rence in the impact of seasona l 
conditions on cl asses of stock 1•1a s not ev ident 
in t he per head mode l. 

3. The beef schedule pric e coeff icien t s for 
individua l cl asses of store catt l e (steers) on a 
per l b bas i s ·i nd i cate that i:l unH change in the 
beef schedu l e price has a greater effect on the 
pr ices of younger classes uf store cRttle . Thi s 
is i n direct contras t with the beef schedule price 
coeffi cients for the per h~ad mode 1 v:hei'e , as t he 
age of t he s tore an ima l i ncreases , char•ges i n the 
beef schedu l e are refl ected i n grea t er i ncreases 

. in store pr ices . 

4. The elastici ty of st ore· cattle pr ices with respect 
to the beef sched ule price, for growi ng and 
finishi ng cattle, is greater than unity for all 
cattl e in the herd below the optimum sl aughter age 
and declines monoto nically 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 2½ years. Although an optimum 
growing and finishing policy on fat lamb farms 
sugg ests a slaughter age of 18-20 mon t hs (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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finis hing of cattle that exist in some regions. 
Also this may take i nto account the supplementary 
uses of cattl e on many farms such as development 
work on hill country. 

In the per l b li veweight ana lysis regional price 
di fferences do exist for both Autu mn and Spring 
in the aggregate North Isla nd model. However, 
for the individual regional analyses price 
differences for classes of store catt l e do not 
exi st in any systemati c and ident ifi able pa tte rn. 

The investigation of _the spat ial distribution of 
store cattl e prices in rel ation to the transport 
costs between selected pa i rs of regions for good 
weaner steers and 2½ year steer s su ggested that 
the observed market prices were not the equilibrium 
market prices. Regional price different ial _in 
exces s of t ransport costs exist between the surplus 
store produc i ng regions and the surround ing growing 
and finishing regions. This suggests that 
addit"ional shipments of store cattle Gy ·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 differen t regions restricted the scope of the 
analysis. The Lands and Survey De par tment price seri es 
are an average price for a sale period - Autumn; Apr il 
and May, Spring; August, Sep tember and October. 
These prices therefore would not ta ke in to account within 
season fluctuations in store prices which could be 

. important in explaining inter- regional shipments of store 
::- . " . . ~· 

cattle. 

The lives tock prices also suffer from reporting bias due 
to the descriptive (we ight 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 r ecent Years Mccaw [38] and others 
have been assembling store stock pri ces from different 
sale centres that coul d be used in a similar type of 
analysis. 

The estimates of li vEweights of store cattl e used were 
subjective estimates fo r a typica·1 year and do not r efl ect 
r eal changes in the weights of animals between years. 

Howeve11, Beef Plan [50), the rev i sed and e>:punded 
National Beef Recording Service started in July 19/3 wil l 
eventually provide inforn1u tion on t he li veweight of 
beef weaners from co1r.mercial herds for severa l regions . 
This i nformation could be used to adjus t r egional ~tore 
cattle prices for li ve~eight and t hus remove the impreci se 
descriptive and qual·ity component that now exists in t he 
reporti ng of store cattle prices . Thi~ wou ld all ow the 
'true ' r eg i ona l effect on store cattle prices to be 
identif·iec.J more closely . 

Seasona l conditions specified in this analysis do not 
appear t o have any impact on the reg i onal price 
differences . llowever char,ges in seasonal cond itions 
do affect the number of store cattle purchased in a 
region. The use of a more prec i se seasona l index, 
such as a rainfall or soil water moi sture index, may 
i ndicate a more definite relatj onsh ip between seasona l 
conditions and regional price differences. 

In _general, economic forces tend to restr-ict the store 
produc ing enterprise to the hi 11 country i,,1here it has a 
comparative advantage over the growing and fihishing 
enterprise . Store cattle will flow from the former to 
the l atter. However, this movement of store stock from·· 
breeding to f inishing enterprises may occur without any 
inter-regiona l flows occurring because regions are 
heterogeneous with l and suitable for both breeding and 
finishing store cattle. Therefore, transfer of store 
cattle between the r egions may be minor compared with 
the i ntra-regional flows that occur. 
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This l ack of regiona l specialisation means that the 
researcher's ability to initially define regions as 
surplus and deficit for a transport mode l i s diff"icu l t. 
Also the cl ass ificat"ion of dairy animals, suitable f or 
beef production as beef cattle in the national stat i st i cs 
disguises the movements and changes in the nu mbe r of beef 
cattle i n statistical areas . 

Inter-regional flows of store cattle , essential for 
comparison with the op t i mum flows generated by a transport 
mode l are not ava il ab l e . If the recommendations of the 
Meat Industry Inquiry [40] with respect to the reco rding 
of movements of stock i s carried out, then future research 
could mofe cl osely i nvestigate the spatial · equilibrium 
hypotheses set out in the Judge and l/a 11 ace model. 

7 . 3 CONCLUSi miS 

The statistical model formul ated adequately explains changes in 
store stock pr i ces in the peri od concerned (1957 - 1972) in 
terms of the beef schedule price for finis hed cattle with 
syst ematic allovio.nce for tile differences in store stock prir::es 
due to clc1ss of stock, region of or igin, and seasonal conditi ons . 

The model formulated al lows al l the data to be analysed 
simultaneously so that signHtcant differe_nces in the effects 
of each variab l e can be collectively tested. 

Although the model di d i ndicate reg i ona l differences for the 
per head ~nd per lb li veweight North Is l and models, n~ 
systema tic and ident if iable reg i onal pattern of store cattl e 
prices was apparent fo r indivi dua l cl asses of stoc k when the 
region models were est imat ed sepa rately. 

However, t he resul ts did i ndicate that the behaviour of farmers 
i n New Zea land wi t h respect to the prices paid fo r store catt le 
(on a per lb basis) is cons is tent with investment behav iour, 
making du e allowance for t he ti me which will elapse between 
purchase and sl aug ht er. 

Also the investigation of the r eg ional price differences of 
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store cattle prices for sel ected pairs of regions indicated 

that r egiona l pri ce differences in excess of the transpor t 

costs between regions exist. This suggests that it would 

be profitab le for traders to transfer additional store 

cattle from the surpl us store µroducing regions to the 

grov1 i ng and finishing reg-ions. 

-... -::-·. 
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A P P [ N D I X 

OX G/\Q SCHEDU LE - NOIITH I SLAtJD 

(TO P HEIGHT GP~DE 

1957 10. 00 

1958 13.25 

1959 12.50 

1960 14. oo 

1961 12.25 

1962 11. 75 

1963 12.50 

1964 14.25 

1965 15.00 

1966 16. 00 

1967 14,75 

1968 17.50 

1969 19 .10 

1970 24.50 

1971 24.50 

1972 21t,OO 

2 
SPRING 

8.25 

13.00 

13. 50 

14.oo 

11. 50 

12.83 

12. 50 

15.00 

15.00 

15, 50 

14.oo 

•· ·: · 

18,00 

21.00 

22.50 

25. 50 

25.50 

1) AUTUMN AVERAGE OF MID-MONTH SCHEDULE PRICE FOR APRIL 
AND MAY 

2 
2) SPRING AVERAGE OF MID-MONTH SCHEDULE PRICE FOR AUGUST, 

SEPTEMBER AND OCTOBER 

SOU RCE : NEW ZEALAND MEA T PRODUCERS I BOARD ANNUAL REPORTS 



1957 AUTUMI, 

SPRING 

1958 AUTUl·iN 

SPRIN:; 

1959 AUTUi1N 

SPRI N::; 

1960 AUTUMN 

SPRING 

1961 AUTU;4N 

SPRIN3 

1952 Auru;.1N 

SPRlrlG 

1;)63 AUTUMN 

SPRING 

1964- Auru::\J 

Sp R IIIC 

1965 Aurur-r ·J 

SPRl ll3 

1966 -~UTUMN 

SPRING 

1967 AuTur-;ti 

SPRING 

1968 AUTU11N 

SPRING 

1969 AUTU'1N 

SPRING 

1970 AUTUMN 

SPRING 

1971 AUTUMN 

SPRING 

1972 AUTUMN 

SPRI NG 

1/J. 

APPEND I X 11 

SE/1SO!lAL cor.o IT J DrJS - tJORTH I SLMID ----------··---------

-
l~ORTHL/\tJD TE t:U IT I ROTORUA TARArtAKI 

G G G G 

A p G A 

A A A G 

A A A p 

G A G p 

p A G G 

G G G .G 

G A p p 

A A A A 

A A G G 

p A p G 

p p p p 
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A A A A 

p A p A 
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G G G G 
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p p p p 

p p p A 

p p p p 

A A A A 

p A p p 

p p p A 

G G p G 

A A A p 

p A A p 

· 1 • -- ·G G G G 

p p p A 

WHERE P= POOR SEASONAL CONO IT IONS 
A= AVERAGE SEASONAL corJOI TIONS 
G= Gooo SEASONAL CONDITIONS 

EAST CCIHRAL 
COAST HAlJKES tlAI Jfll·:A TU lJA I RARAPA 

llAY 

A A A A 

G G G G 

p p A p 
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p p p A 
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p p p p 

p A A p 
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A G p p 

G G G G 

G G p p 

p A A A 
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f LASSFS OF STO RE CATTLE Ill EACH REG I OtJ 

L .AtJ..T_lfjJJ 

!!ORTH AUCf'.I.A !n (:·/H~~~GARE I) 

Weaner Co1-;s Cows ~/caner Weaner 1 e Month 2~ Year Store l!e ifers Breeding Cu LL Steers Steers Steers Steers Gu L l ocks Go~d Good Mediul!l 

1957 20.00 36 .co 38.00 24 .oo 20 .00 32.00 42. 00 46. 00 
1958 24.00 52 .oo 56 .00 30.00 24. 00 42. 00 52. 00 58 . 00 
1959 30. 00 5/t. 00 56.00 30,00 26. 00 44. 00 50. 00 74. 00 
1960 30.00 52.00 40. 00 30.00 26.00 46.00 60.00 61f .oo 
1961 24.00 1;6 .oo 34.00 31 .oo 26.00 48. 00 58. 00 70,00 
1962 20 . 00 34,00 22.00 22 .oo 1 8.00 26.00 32 .oo 56. 00 
196 3 20~00 36.00 30.00 21.. 00 1 9. 00 38 . 00 52.00 60.00 
1964 33. 00 1;4 .oo 34.00 36 .oo . 33.00 48.00 56.00 68.00 
196.5 IJ2 0 00 70.00 50.00 46. 00 36.00 52. 00 55.00 71tc00 
1966 52 .oo 84 .00 60.00 54.00 48.00 66 . 00 76.00 82 . 00 
1 967 28 . 00 54.00 11 8 .oo 32 .oo 26.00 50.00 64 . 00 76 . 00 
1968 30.00 65 . OD 1,5,00 35 . OD 28 .00 lf5 . 00 65. 00 80 .00 
., f'('() 
I ,o;, ,.Q nn 

✓V . vv 60.00 45 JJO 50.00 45.00 65. 00 75 . OD 55 .DO 
1 970 45.00 90.00 60. 00 55.00 45 .oo 78. UU 95 .oo .. -1" nn 

I I l ,UU 

1971 48.00 90.00 BU. DO 55 . 00 45. 00 95 , 00 11 o. oo HO.CO 
1 972 70. 00 1 20. 00 80.00 80.00 7ll. QQ 1 o.oo 1 25 . 00 1 35 . 00 

TE VUITI 

195 7 24.00 46.00 32 .00 28.00 24.00 40.00 50. Uu 5B)JO 
1958 26. 00 56 . 00 40.00 30.00 26. 00 48,00 511 . oo 70.00 
1 ~59 3U.UO 56.00 1; 2-.00 36.00 30.00 51,, 00 56.00 70,00 
1960 32,00 60.00 50.00 40. 00 32 .oo 60. 00 64.00 76, CJ 
1961 30.00 57. . 00 32. 00 3(,. 00 3G . OO 56. 00 56.00 70.0G 
1962 26.00 34.00 ?.6 . 00 26 . GO '11 nn 

LL+ . uu i;? nn 
/1.... VU 52.00 58,00 

1963 24.CO 48. 00 5(,.00 28.00 24.00 48. 00 56. 00 C,B . GO 
1964 31 •• 00 so.co 36 .00 42.00 36. 00 56. 00 68. 00 76. 00 
1965 44 .00 70.00 - 56 . 00 56.00 48.00 72,00 36 . 00 90 . 0'J 
1966 44.00 71, . oo 56.00 60. 00 50.00 64 . 00 80 , 00 e~.oo 
1967 32.00 60.00 40. 00 36 .oo 30,00 54.00 70. 00 72 . 00 
1968 32.00 60.00 44. 00 45. 00 35. 00 55.00 70.00 75.0C' 
1969 110 , 00 60.00 45. 00 50. 00 1,0.00 60.00 80.00 85 . 00 
1 970 45.00 80.00 65,00 55.00 45. 00 75. 00 1 00. 00 11 o.oo 
1 971 55 .oo 1 00.00 7ll.QQ 7li.OO 60. 00 80 0 00 1 00, 00 1 2 0. 00 
1972 60. 00 1 00 . 00 80.00 80.00 65.00 95 . 00 1 oo. 00 120. 00 

ROTO RUA 

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 
19.59 30.00 64.00 48. 00 40.00 30. 00 44.00 54.00 60 . 00 I 

1960 36.00 68.00 50.00 44. 00 36.00 56.00 64.00 72 . 00 
1961 36,00 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 ·, - . .56.00 40.00 36.00 28.00 42.00 55,00 64.00 
1964 40. 00 60.00 48.00 46.00 36.00 60. 00 7l1 ,00 76.00 
1965 50.00 80.00 60.00 65 .oo 54 .oo 74. 00 86.00 86 .oo 
1966 60.00 90 .00 60.00 70 .00 56.00 76.00 88.00 88 ,00 
1 %7 40.00 80.00 44.00 50.00 36.00 56.00 80. 00 80 . 00 
1968 411 .oo 85 .00 50.00 50.00 411 .oo 70.00 BO.GO 87 .oo 
1969 55 ,00 85.00 54 .oo 60.00 54. 00 76. 00 85 .oo 95.00 
1970 70.00 85 .oo 60,00 70. 00 62.00 BO.DO 92 .oo 66 , 00 
1971 75.00 1 20.00 85.00 85 . 00 75.00 1 00.00 120. 00 125 . 00· 
1972 85.00 125 .oo 85 .00 1 oo. 00 85. 00 11 o. 00 1 30. 00 1 35 .oo 
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TARAi,!AKI (ME\,: PLYl\OUTH) 

Weaner Cows Cov1s Weane r Weane r 18 Month 2~ Year Store 
Heifers Breeding Cull Stoors Steers Steers Stee l's Bu llock:; 

Good Good Medium 

1957 23.00 32 .oo 22,00 30.00 2 3,00 35 .oo 44.00 46.00 ' 
1 958 28.00 56.00 1,8 . oo 31t,OO 30.00 48.00 55.00 66.00 
1 959 28 . 00 52.00 36 . 00 36 .oo 29 . 00 44. 00 56.00 66 . 00 
1960 28.00 56,00 40,00 37 .oo 30.00 41t .oo 60.00 72.00 
1961 28,00 50,00 40,00 36 .oo 3t' . 00 52 . oo 66.00 70.00 
1 962 24. 00 42.00 31 . 00 23.00 20.00 37 .oo so.oo 62 . 00 
1963 23.00 44.00 3i! .oo 33. 00 28.00 40. 00 50.00 64. 00 
1964 30.00 50,00 38,00 38 . 00 3? .oo 56 . 00 68.00 78. 00 
1965 40.00 64 . 00 36 , 00 52.00 40.00 68 . 00 77 .oo BG.DO 
1966 48.00 7?.. 00 4G.OO 54. 00 44 .00 68, 00 BO.OD 90.00 
19G7 33.00 56.00 40. 00 38.00 30.00 56.00 76. 00 84. 00 
1968 35 .oo 60,00 ZS. DO 411 .oo 35.00 60,00 70.,00 85 .oo 
1969 40.00 70.00 SO. DO so.oo 40.00 60.00 70.00 90. 00 
19"/0 38.00 78.00 65.00 63.00 52 .00 87 . 00 125. 00 1 32 . 00 
1971 45. 00 1 oo. 00 65.00 7G. OO 65.00 80 , 00 '1 20. 00 1 ?.5 . 00 
1972 72.00 97.00 68,00 86 . 00 7 3.00 78.00 1 25. 00 1 32 . oo 

EAST CO ~ST (G ISBORtlq 

1 957 20.00 40.00 32 . oo 28. 00 Zit, 00 35.00 41 .oo 46.00 
1958 16.00 52.oO 40.00 2?.00 18 . 00 42.00 54.00 66 .00 
1 959 28,00 58,00 48.00 39.00 31 .oo 50.00 66.00 70. 00 
1960 40.00 (, 2. 00 5(.00 48.00 40.00 54.00 62,00 74.00 
1961 32.00 50~00 40.00 46.00 36.00 511 , 00 72.00 80 ,00 I 

1%2 23.00 311.00 32 .oo 32 .oo 2 3. 00 34.00 44.00 60.00 
1963 28.00 1;0,00 30 . 00 40.00 34. 00 48. 00 56.00 68.00 
1964 30.00 50.00 32 .oo lt0,00 34.00 58.00 66.00 72,00 
1965 112.00 60.00 44.00 60.00 52.00 66.00 76.00 92 . 00 
1966 50.00 70.00 56 . 00 6D,OO sc. oo 66 , 00 76.00 86.00 
1967 40.00 60.00 5G. 00 45.00 38.00 62. 00 78. 00 84 . 00 
1968 52,00 BO.DO 70.00 50.00 38.00 63.0J 8u.OO 1 011. 00 
1969 46.00 70.00 60.00 66.00 58.00 71 . oo 92.00 95 .oo 
1970 56.00 85 .oo 70. 00 80.00 65, 00 85 .DO 11 o. 00 11 o. 00 
1 971 60. 00 11 5 0 00 90.00 85 , 00 75 . oo 1 05 . oo 12:5 .00 1 30.00 
1972 75. 00 1 25 . oo 1 oo. 00 95 . 00 86 , 00 115. 00 1 3.S . 00 1 45. 00 

HAWKES BAY (HAS TI NGS ) 

1957 26.00 40. 00 28.00 35 . oo 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 34.00 66 .00 52.00 41t,OO 40. 00 60 . 00 71 . oo 79.00 
1961 30.00 48.ou· - 40.00 42 .oo 35,00 59.00 70. 00 76. 00 
1 962 20.00 36.00 34.00 27.00 21 •• 00 36.00 43.00 53.00 
1963 22.00 4 7 .oo 34. 00 34 . oo 26. 00 53.00 -66.00 68. 00 
1964 28.00 46.00 37. 00 33.00 28.00 54.00 67 .DO 78.00 
1965 44 . oo 68,00 42.00 51 .oo 45.00 69.00 79.00 85.00 
1966 46, 00 75.00 55.00 53.00 46.00 72.00 86.00 .. ~ ~ 

90.00 
1967 34.,00 64.00 50.00 45.00 36 ,00 66.00 76.00 80 . 00 
1968 32.00 76.00 61 .oo 1.1 . oo 36,00 66,00 80.00 85 .oo 
1969 43.00 78.00 66.00 52.00 46. 00 71 .00 85.00 95 .oo 
1 970 52.00 95.00 86,00 68. 00 54.00 86 . 00 97 . oo 114 . oo 
1 971 57.00 1 07. 00 90 . 00 81 .oo 72.00 1 05. 00 1 21 • 00 1 29. 00 
1972 67.00 95.00 87 . 00 86.00 7€ . 00 95 . 00 11 9 .oo 123.00 
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llAIIAWATU (PA IJirRSlOI~ 1:0 <TII) 

Weaner Co,,.,s Cows v!ea nor Wc::nff 1 E Mor.th 2½ Year ~tore 
Heifrrs Breedin(l Cull Steers S1ccr-s S,(;f>l'S S~ec rs Bu l loc!·r Good · Good J',,./J iU'1 

1957 22. 00 36 .00 28.00 30.00 25.00 33. 00 50.00 50.00 
1958 25.00 53.00 44.00 35. 00 2~. 00 48. tJO 57.00 74.00 
1959 30.00 62.00 38.00 38 . 00 54.00 58.00 64.00 76.0J 
1960 31 .oo 59.00 1,6. 00 1,1 .oo 33.00 60. 00 68.00 78.00 
1961 28.00 50.00 30.00 36. 00 30,00 64. GO 74 . 00 78.00 
1%2 28 .00 ½ . 00 26 .00 32 .oo 2l.J0 1.6.0~ 52 . 00 64 . oo 
H63 28. 00 36 . oo 211 . 00 3c. oo 27.00 44.00 66.00 70.00 
1964 32 . oo 52.00 32.00 36 . 00 28.00 48.08 70. 0Q 7&.00 
1965 36.00 76.00 5(, , 00 5(, . (10 50.(') 56 . ():} 76.00 84 .OJ 
1966 47. 00 eo .oa 60. 00 62 . 00 51, . 00 70.00 8~.00 %.OJ 
1%7 28.00 GO. DO 48.00 3C. 00 3; .oo 60.00 74.00 80. 00 
1%8 37..00 75 . oo 60.00 50.00 1,5. GO 60, GO 90.00 90.DJ 
1969 41½ .. oo 75.CO 45.00 60.00 5f!.OO 75 .C'.1 95 . 00 Y'.>.0'.) 
1 ~7() 60.0J 83.00 80.00 7l'.OO 60.00 90.0tJ 110. 00 1 ~0.(iG 
19i! 65.00 1 00.00 80, 00 BC. OD 65.00 1 GO. CJ 1 20, 00 1 :iJ.rJ'l 
1972 BO. DO 1 30. 00 90. 00 1 00, 00 60.JO 1 ,5. OJ 1 35 .GO 11,0.00 

~~ 

WA I Rl•.HIPA (i·\ASmno:!) 

1957 26 . 00 1,0. 00 28. 00 34.00 26. 00 40.0:l 48. 00 52 .00 
·j 958 28.00 56.00 28 . 00 40.00 36.0J 50.00 52. 00 58.00 
1959 28.00 56.00 46.00 36.00 28. 00 42.00 46.00 51,.00 
1%0 28. 00 56000 1.4.00 36000 30.00 50. 00 60,00 - 80.CiJ 
1961 28.00 56.00 36. 00 41.,00 36. 00 56.00 70. 00 eo.oo 
1962 21,. 00 311 . oo 28. 00 32. 00 7.4 . 00 38 , (IQ 52.00 60,00 
1 S63 24.00 44 oOO 36.0[1 32.00 26 .00 50.00 60.00 66 . 00 
1964 211 .oo 50.00 36.00 40. 00 3? . 00 52 . oo 62 . oo 70.00 
1965 36.00 70. 00 44.00 50.00 44. 00 64.00 84.00 90. 00 
1966 46 . 00 BO. DO 50.00 60.00 50.00 72 . 00 86.00 96.00 
1967 32.00 60. 00 44.00 45. 00 35.00 55 .00 70.00 75 . 00 
1968 38. 00 64.00 50. 00 46.00 38. 00 62. 00 82 . oo BB . OD 
1969 45.00 70.00 1,6. 00 50. 00 40.00 70.00 95.00 1 OD. OU 
1970 52. 00 90. 00 78. 00 68.00 5r.oo 85. 00 1 02 . 00 114.00 
1971 57,00 1 oz . oo 84 .00 79.00 68.00 1 04 . 00 115.00 126000 
1972 75. 00 120. 00 BO.DO 85 . 00 75.00 120.00 1 30.00 1 35 . oo 

·~. •. .. 
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11 SP RHIG 

IIORTH AUCKLA?lD (~!11,\l:GA f~E I) 

Yearli ng Dry Breed ir.g Breedi ng Yc2rl ing Yearli ng 2 Year 3 Yea r Store lie H ors 2 Yc~ r Cows Cows S"leer$ Steers Stei:r$ Steers Gu l Locks Good Heifers In-Calf Cu LL Good I-led i um. 

1 957 32 .00 li6. 00 48. 00 40. 00 40.00 32 . oo 46.00 52. 00 52. 00 
1958 42. 00 50.00 56. 00 51, . OJ i,6. 00 38 . 00 56 . 00 62 . 00 70. 00 
1959 38 . 00. %.00 64.00 46. 00 40. 00 32. 00 56 . 00 63 . 00 70. 0J 
1960 1,2 . 00 56 . 0J . 70.00 48. 00 50. 00 /T O. 00 (,6. 00 70. 00 ".'3.00 
1961 28. 00 44 . 0J 54.00 38, 00 33.00 28 . 00 53.00 67 . 00 70, 00 
1962 25 . 00 37 . oo 46.00 36. 00 31. 00 27 . oo 44. 00 56.00 60 . 0J 
1963 30. 00 34. 00 ,4 .00 40. 00 34.00 28 . 00 54.00 60.00 62.00 
1964 31, . 00 46. 00 52, 00 40. 00 42. 00 Xi . 00 60. 00 70. 00 76. 00 
1965 50. 00 62. 00 90. 00 52. 00 60. 00 511. 00 70.00 80. 00 90.00 
1 %6 5Li.OO 72. 00 90.00 50.00 60. 00 52 . 00 76 . 00 86,00 88. 00 
1 967 39. 00 60. 00 72. 00 54 . 00 45 . DO 36.00 63.00 70. 00 75 . 00 
1968 42. 00 52. 00 7-5. 00 55.00 60. 00 56. 00 75 . oo 90. 00 90. 00 
1 969 5~.oo 62. 00 BO. DO 55.00 65. 00 55.00 BO. DO 90. 00 95.00 
1 970 70 .. 00 85 . 00 95 . 00 100. 00 90. 00 BO . DO 11 o. 00 118. 00 1 oo. 00 
1 971 75, 00 90. 00 90.00 80. 00 90. 00 BO. DO 11 6 . OD 1 ZG.00 1 2G . 00 
1972 1 00.00 1 20. 00 120,00 95 . oo 125. 00 1 00 . 00 1 30. 00 111 C. OO 1 ;i0 . 00 

TE ¥UIT I 

1 957 1;0. 0J 47 . DO 36 .00 26 .00 48. 00 1,2. 00 58.00 611 . 00 JO. OCI 
1 958 48 . OD 5G , OO 48.00 30. 00 54.00 48 . 00 61; . 00 60.00 70.0.J 
1 959 1;4 . oo , 4. UO 60.00 50, 00 50.00 44. 00 (4 .00 76. 00 ('~. co 
1 960 /J; . 00 5(, . 00 58 .00 44 .co 54 . 00 48 . 00 64.0'.l 76.00 fO , i}J 
1 961 40 . 00 30 .00 40.00 36. 00 1,8. 00 42 . 00 56 ,00 70. 00 76 . 00 
1962 32 . co 50.00 52. 00 44, 00 48. 00 40. 00 54 .00 6CIJO {:,6 .oo 
1 96 3 33 . 00 ,6 . 00 5G . OO 50.00 54.00 ~e . oo 60. 00 68. 00 72 . OJ 
1 964 48. 00 60. 00 64.00 52. 00 61.. 00 - ~. 56.o::i 77..00 76. 00 80. 0J 
1 965 59.00 73. 00 84.00 60. 00 70. 00 65 . oo BO.DO 92. 00 e5. oo 
1966 GO. OD 76.00 84 . 00 60. 00 70. 00 64 . 00 BO. DO 90. 00 90. GIJ 
1967 ~o. oo 56 .00 72.00 50,00 5,4. 00 114 . 00 66. 00 76. 00 76. 00 
1 S68 50.00 70. 00 70.00 60. 00 65 . 00 55. 00 70.00 75. 00 ·15 . OJ 
1969 55.00 80. 00 75 .00 65. 00 70. 00 GO. DO 85 . oo 90. 00 90.00 
1 970 65. 00 90. 00 · 85 . 00 75. 00 85. 00 70. 00 1 00. 00 11 5. 00 11 5. 00 
1 971 75.00 1 o::i.oo 11 o. 00 80. 00 1 05 . oo BO. OD 11 o. 00 1 zc. oo 1 20. 00 
1 972 90.00 1 zo. 00 12'.J. 00 90.00 11 o. 00 . 90. 00 1 30.00 150. 00 1.:;o. oo 

ROTO RU A 
! 

1957 31 . oo 46.00 62.00 36.00 40.,00 34 . 00 48.00 54.00 54. 00 
1958 48.00 58.00 68. 00 53.00 55 . 00 48.00 56 . 00 70. 00 80QOO 
1959 50.00 60. 00 70.00 50.00 56.oo 48.00 64.00 72.00 76. 00 
1960 50.00 56.00 70.00 50.00 56.00 48. 00 64.00 72.00 76. 00 
1961 40.00 48.00 56.00 40.00 40.00 30.00 54 . oo 64.00 72. 00 
1962 36.00 48. 00 52 . 00 40.00 40.00 30. 00 54.00 611. 00 68. 00 I 

1963 40.00 54.00 60.00 48. 00 44. 00 36.00 56 . 00 68.00 72.00 
1964 50.00 64.00 70.00 56,00 60.00 54.00 72.00 84.00 90.00 
1965 60.00 80.00 90.00 66.00 72.00 60.00 80.00 90. 00 1 00.00 
1966 70.00 84.00 96 .00 70.00 76 . 00 70.00 84 .oo 92.00 104.00 
1967 60.00 74 .00 90.00 70.00 60 . 00 50.00 76 .00 84 . 00 90.00 
1968 65.00 85. 00 95 . 00 76.00 70.00 64.00 85 . 00 95 . 00 1 05 . 00 
1969 '70.00 90.00 100.00 BO.DO 85.00 75.00 95. 00 11 o. 00 11 0 .oo 
1 970 85.00 1 00. 00 11 o. 00 85.00 90. 00 83. 00 105 . 00 115 . oo 120. 00 
1 971 85.00 11 5. 00 125 ~ 00 95.00 105 . 00 95 . 00 120. 00 11;0.00 1 40. 00 
1972 90.00 11 o. 00 1110. 00 11 o.oo 120. 00 1 00. 00 140.00 150. 00 150.00 
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TARA llAK I (t:Ev! Pl Yi10UTH) 

Year li ng Dry Breeding Breeding Yearling Ye arling 2 Year 3 Yea r Store 
Heifers 2 Year Cows CO\'/S Steers Steers Steers Steers Bu llocks 

Good He i fers In-Ca Lf Cull Good Med ium 

1 957 2 3.00 36,00 30.00 25.00 34 .oo 30. 00 38 .oo 42.00 42 . 00 
1 958 32 , 00 40.00 44.00 30.00 38.00 38.00 51 .oo 58.00 62.CO 
1 9~9 34.00 50.00 52. 00 38,00 46.00 38 , 00 64 .oo 74 . 00 76.00 
1960 40. 00 56,00 60. 00 44.00 56 . 00 50. 00 68 . 00 76 , 00 sz.oo 
1%1 36 .00 48.00 50.0C 36.00 42.00 35 .oo 60,00 70.00 72. 00 
1962 30. 00 48.00 50.00 42 .oo 36. 00 30. 00 SO.DO 56.00 62 . 00 
1963 36.00 52.00 . 52.00 44.00 40.00 32 .oo 58 . 00 72.00 80.00 
196!, 44. 00 55 . 00 56 . 00 118. 00 52. 00 44. 00 70. 00 80,00 80.00 
1 %5 SO. OD 70. 00 76.00 60.00 60. 00 SO . DO 84 . 00 96.00 96 . 00 
1966 50. 00 36 . 00 80. 00 64 .oo 66 . 00 56.00 80 , 00 92 . 00 96. 00 
1967 40. 00 50.00 70.00 60.00 112 . 00 32 . OD 65 . 00 80.00 80.00 
1968 11 6.00 65.00 70.00 60 . 00 SO.DO 45 . OD 75.00 90.00 95 .oo 
1969 54. 00 64.00 80.00 60.00 .65,00 55.00 90 . 00 1 20. 00 1 25. c:o 
1970 60 . 00 68 . 00 97 . 00 55.00 90.00 75 ,00 120 . 00 1 30.00 140. 00 
1 971 70. 00 90 . 00 12:0.00 90.00 80.00 72. 00 1 25 . 00 11.0.00 1 45. 00 
1972 85.00 1 03 . 00 11 5. 00 90 . 00 11 4 .oo 89 . 00 1 30. 00 158 .oo 1 59. 00 

r AST COAST (G ISBOR: 1f) 

1 >'57 24 .oo 38 . 00 40.00 36 .oo 33.00 28. 00 47. 00 60.00 64000 
1958 34,00 46.00 /18. 00 50.00 40.00 34 oOO 53 . 00 C/1. 00 68. 0(; 
1 959 36.00 52 . 00 56.00 54.00 lt2 . 00 36. 00 56 . 00 6".i.00 74. 00 
1 960 40 . 00 60 . 00 60.00 56.00 52.00 44. 00 (,0 .00 70.00 76 .GO 
1 %1 30 . 00 50.00 50,00 40000 4Z. 00 36 . 00 50.00 51,.00 70~00 
1 %2 30.00 50. 00 42.00 38. 00 34. 00 28.00 48. 00 56.00 68JJ 
1 Q/ 7i ,o, 34.0D 58 .oo 44 . 00 40. 00 50. 00 40. 00 SB.DO 64 .oo 70.Gd 
1964 38.00 54.00 1,8,0Q 46. 00 52,00 46. 00 64 ,00 72.0U 76 .O'J 
1 965 48.00 68.00 62, 00 60,00 6/i.00 56.00 74000 B6.00 92 . O'.l 
1 %6 50,00 74. 00 . 68.00 64.00 6COO 58. 00 76.CO 83.00 n,oJ 
1967 1;2 .oo 56 . 00 62.00 50.00 46.00 --.. ~-. 42. 00 - 66 . 00 81 .oo 83.00 
1 %8 54.00 711 .ou 68.00 64 . 00 66.00 60. 00 85 . 00 1 00.00 1 20. 00 
1969 56 . OD 72 . 00 84.00 80.00 74. 00 65 . 00 96.00 116.00 1 30. 00 
1 570 70.00 1 oo. 00 1 00. 00 85 .oo 85 . 00 70 . 00 112 . 00 1 30. 00 1 SG . OJ 
1971 BO . DO 1 25 . 00 120.00 1 oo. 00 100. 00 88.00 1 zo.oo 1 ;-0 .00 1 45. 00 
-1 972 92 . 00 1 33. 00 126,00 - 11 o.oo 123 . 00 9B ~OO 128 .00 1115 . 00 1 5G. 00 

HAWKES BAY (HASTINGS) 

1 957 32 .oo 50.00 54.00 3it .DO 44 .00 36. 00 56.00 62.00 64.00 
1 958 46. 00 64 .oo 69. 00 45 .oo 51 .oo 45. 00 66.00 75. 00 78. 00 
1959 46. 00 58.00 70.00 72. 00 50.00 46.00 64. 00 74. 00 BO.OD 
1960 411 .oo 60. 00 73.00 50. 00 53.00 · 46. 00 72. 00 80.00 83 . 00 
1 961 32 . DO 50.00 48. 00 44 . 00 38 . 00 34. 00 60,00 67. 00 68 .00 
1 962 33. 00 48. 00 52. 00 40. 00 39.00 33. 00 55 .oo 60.00 68 . 00 
1963 34 .oo 52. 0Q 56.00 36 . 00 56.00 42. 00 66.00 74. 00 82 . 00 
1964 54.00 72. 00 56 .00 411.00 58. 00 52.00 72.00 78. 00 84. 00 
1965 57.00 72. 00 68.00 57. 00 71 . DO 64. 00 84. 00 91 .oo 94 . 00 
1966 52.00 81 . DO 83.00 54. 00 70. 00 60. 00 85.00 96. 00 91. 00 
1967 42.00 73.00 71 .oo 64.00 57.00 47 .oo 68. 00 77 .oo 82 . 00 
1 968 48.00 81 .oo 86 .00 72.00 70. 00 61. 00 86.00 91.00 96. 00 
1 969 56.00 81. 00 95.00 86 . 00 75,00 67.00 90.00 95. 00 1 oo. 00 
1 970 67.00 11 o. 00 1111 .oo 95 ,00 91 .oo 81 .oo 1 09. 00 11 9. 00 1 26 0 00 
1 971 77. 00 1 09. 00 111 • 00 83. 00 104 .oo 94. 00 11 8.00 123 .00 128. 00 
111~ "8q ,ot) ll'l -tm t'J..5 ·00 115·00 w=, -oo to+•ao 123·0-0 137·00 /42 ·0-0 
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it4MH/A [Uj!'i\U·iERSTO:: ::__(Jflli) 

Yea rling Dry Breeding Breeding Yea rli ng Ycarl ing 2 Year 3 Yea r Store Heifers 2 Year Co·ss Cows Shers Sicor-s Steers Stee rs Bullocks Good ll e·ife rs . In-Calf Cull Good Medium I 

1 957 29.00 42 .00 50. 00 39. 00 42 . 00 36. 00 54 . 00 61 . oo 80 . 00 
1 S'58 36.00 52 . oo 56.00 54 . oo 52.00 lt2 , 00 64.00 77 .co 80 . 00 
1 959 110. 00 56.00 60.00 58 .oo 56.00 48.00 68.00 80.00 85 . 00 
1960 42.00 64.00 68. 00 52. 00 59. 00 11 9.00 75.00 83.00 91 • oo I 
1 961 32 .oo 48.00 52. 00 36. 00 40. 00 34 . 00 60.00 70. 00 72 .oo 
1 962 31 .oo 46. 00 50.00 32 .oo 34000 24.00 56.00 60.00 64. 0 i 
1963 33,00 52.00 56. 00 51t .oo 46.00 36 .00 62 . 00 70. 00 76. CO 
1964 44.00 60. 00 64.00 52. 00 62 . 00 52,00 68.00 88 , 00 80 . 0J 
1 965 57. 00 69. 00 76. 00 52 .oo 69. 00 62.00 85. 00 93.00 %.O!J I 
1 966 60,00 66,00 71,.00 56. 00 72.00 66,00 9Z.00 96.00 96 n'l , ,J._ I 
1967 50.00 60.00 80 .00 60. 00 58 . 00 50.00 75 .oo 88.00 92 . 00 
1968 50.00 80~00 1 oo. 00 70.00 70.00 62.00 90.00 1 00 .oo 1 c;,J.CO 
1969 60.00 83.00 105.00 e2.oo 75, 00 64.00 ~5. 00 1 i c.oo 120. 00 
~ 070 70.00 9'i . 00 11 o. 00 9.5 . oo 1 05 .oo 90 . 00 1 2 5. co 1 40. 00 15 0, ~J 
1 971 90.00 11 OoOO 11 o.oo 85 .oo 105.00 9:i.CfJ 1 25 0 00 11. 0. 00 1500 C,j 
1 972 100 . 00 1 20. 00 125. 00 95 . 00 11 5 . oo 105 . oo 1::-5.00 160 . oo 1 70. (JJ 

~~· 

WAI R,IR4FA (tiASTERTO il ) 

1 957 30,00 46 .oo 44.00 36 .oo 50.00 44.00 54.00 58.00 62. 0D 
1 958 32.00 46. 00 58. 00 48.00 46.00 36 . 00 64 . 00 68.00 - 62 . 0J 
1 959 36,00 62, 00 70.00 52. 00 52. 00 46 . 00 511 . 00 56.00 54, OJ 
1 960 40. 0:J 52 . 00 64.00 46. 00 66.00 56. 00 72.00 80. 00 80,00 
1961 26 .00 44. 00 54. 00 1i6. 00 40.00 34.00 52.00 66.00 66.00 
1962 30.00 46.00 50.00 46. 00 l,4. 00 34.00 56. 00 66, 00 66 . 00 
1963 33.00 50.00 54. 00 48.00 50.00 40~00 64.00 70.00 70, 00 
1964 34.00 50.00 50. 00 40.00 54 . 00 46.00 70.00 80. 00 80.00 
1 965 46.00 60. 00 70.00 50. 00 72.00 64.00 80.00 90.0Q 90 . 00 
1966 44. 00 62 .00 72.00 55. 00 64. 00 .58.00 76.00 86.00 86. 00 
1967 40.00 65.00 75.00 60.00 50.00 44 .00 66,00 78. 00 78. 00 
1968 45.00 70.00 90.00 60.00 65. 00 58 . 00 80,00 90.00 95 . 00 I 

1969 60.00 70.00 80.00 65 .oo 70. 00 60. 00 85. 00 95 .oo 1 00. 00 
1 970 70.00 95 .oo 11 o. 00 95 •. 00 1 05. 00 90.00 1 25 .oo 11,0.0Q I 50. 00 
1971 90.00 11 0. 00 11 o. 00 85.,00 1 05 .oo 95.00 125 . uo 140.00 150. 00 
1972 95.00 130. 00 1 30. 00 120.00 120.00 1 05 ~00 140,00 150.00 160. 00 

• J' - ~ ·~ ... ---

I 
I 

SOURCE: DEPARTMENT OF LA NDS AN D SURVEY UNPUBLISHED DATA . I 
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