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The references for the tables and for
the text are independent, e.ge. where

Ib%d. appears in a table reference, it
refers to a previcus table reference.

The signs listed below have been used
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1.

CHAPTER I

A BACKGROUND TO THI STUDY

Te1 INTRODUCTION

The United Kingdom (U.K.) market has traditionally
been a prosperous, continuous and major market for lNew Jealand's
dairy exports.

rior to the 1972 Luxembourg Agreement, New Zealand (IN.I.)
exported approximately 62 per cent (by value) of its total dairy
exports to the United Kingdom. Under the Luxembourg \greement
however, H./.. dairy products sold to the U.K. will decline as
from 1573, The reduction in dairy ex:orts to the U.¥X. will occur
gradually over a number of years, in such a way that the
quantitative guarantees will be reduced in fixed amounts for the
first five years. Thus the guaranteed guantity of butter will
be reduced by the same percentage each year, and the guaranteed
quantity of cheese will be reduced to 90 per cent, &0 per cent,
60 per cent, 40 per cent and 2C per cent in 1973, 1974, 1975, 1976
and 1977 respectively. From 1973 onwards, no further
quantitative guarantee will be laid down for cheese.

In 1977 the gquantitative guarantee admitted for i..i.
dairy products will te 80 per cent of the gquantities guaranteed
before the transitional period for butter and 20 per cent for
cheese, This represents, expressed as milk equivalents.1 71 per
cent of the quantities guaranteed under the U.X. quota system,
before the commencement of the transitional period.

Although provision has been made for an upward revision
of the above figures in 19753 it would seem unlikely that N.Z,

1 A milk equivalent is defined as being that volume of raw milk
required to produce a unit weight of product., (e.g. cheese,
butter, etec.)
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can expect to export any more dairy products to an enlarged
Luropean Economic Community (I.0.C.), than laid down by the above
suapantees, Conaequently ... will have to find new markets for
approximately 36,000 toms of butter and 76,000 tons of cheese.
(Plus of course for any azdditional increase in the guantity
available for export).1

spprehension as to future market availability of ailk
products ia further heightened bdecause of dumping by overseas
compeotitora. Jeapite the undertaking of the ... ' .C. lember
Countries not to frustrate the efforts of H... to diversify her
dairy vroducts to other markets, there is already evidence tc the
contrary. At the 1972 Dominion Jsilry Conference the chairman
of the i ’. Dairy 3oard, ¥r. 7.L. Onion said:

In the first half of this year [TQ? s under
the influence of higher levels of price support,

o=

milk production in the :1XC has increased and 7C
butter stocks have risen to something approaching
100,000 tons ahove normal levels. The .ZC has
recently shown a disposition again to seek a solution
to thelr domeseic surplus problems by exrorting them
to our markets,.

The N,.s dairy industry, confronted with naving to
procure new merkets (and the lower prices associated with these
markets -~ compared with the U.".) also has problems arising from
conditions prevailing within /.1,

For the years 1966«67 to 1968«69 the proportion of
dairy farmas earning a net farm income (M.F.I.)3 of less than
224000 inecreased from nine to fifteen per cent as table 1.1 shows,

1 For a more dctailod annlyaia see: R.0. artwrisht.

2 "Mr Onion warns on Post<lEC Trading," ﬁ*ggg;&g_ﬁiaaga‘
Standard, (Falmerston North), Jume 29, » De Je
3 There N.F.I. is defined as: Total farm income leass total

expenses. (For details see appendix 1 of footnote a,
table 1.1).
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TASLE 141

Year Net Loas S0=9499] $1000=1999 Total (32000

<4
1966=067 1 1 /4 9
1967=68 1 3 8 12
1568=69 1 3 11 15

a Yew Jealand uairy icard. rar's. zroduction
Diviaion. Ve : s :

Secides there bein; an increasing proportion of dairy
farms returning a N.i'.I. of leass than 12,000, for the scason
1970=71y the preal average net farm income per dairy farm was
snaller than at any time since at leoast 1963«Ch, This fact is
partially & result of the carry over effects of the drought
experienced in the 1969-70 seasone. Iiowever, the fact still
recnains that since 1966=67 the real average net farn income per
dairy farm, deapite large increases in productivity, have, with
the exception of the 1963-70 season, decrcased at successively
faster ratea, (For details see appendix A). The present
probles is that the average rate of productivity has not kept pace
with present rates of internal inflation and lower market returns.
Para incomes, as a consequence, have dropped at a faster rate than
that at which the necessary adjustments can take place, Further
evidence of the relatively worse position of dairy farmers
conpared with a few yeare ago is shown by the terms of exchange
in Table 1.2.

Table 142 indicates that prices received for produce
have increased at a slower rate than prices paid for famm
inputs, and that the terms of exchange, as a conseguence, have
{(with the exception of 1969-70) deteriorated. The resultant



(3&3& 1}6“-61

';Qooj

b

Yoar Frices “eceived ’rices pald Termsof exchange
196566 1,104 1,071 1,031
1966=67 1,119 14106 1,012
196768 1,102 19145 959
196869 1,097 1,170 933
1969«720 1,202* 14250 962

a ;gricultural Froduction uouncil. heggrt gn the
5 '3 ¥ o 1k & -
Frepa by _concmic ‘oriking rarty, « ngton:
Lpril, 1971, Pe 37

* Latimated

effect of this costeprice squeeze 1s even groater than at first
appears when allownnce is made for the effect of inflation on the
farmers' net income, Given persistent inflaticm it is necezsary
for the farmer to have a larger net income (in money terms) to
repreaent the same purchasing power and standard of living. To
do this ia the face of the costeprice squeeze and iaflation, he

must become more efficlent and/or operate on an increaczing scale.

70 the extent that fars expenditure on improvements is
funetion of disposable incomey then, should present congitions
prevail, capital investment in dairying will continue to remain
statle, or, as in more recent years, decline, See Table 1435

jeparate data for dairying for 1969«70 in Table 1.3 is
not avallable but the aggregate capital expenditure in H.Z,
agriculture for that year was only 559&.1 Undoubtedly the
drought influenced the capital expenditure in 1969«70 but it is
reasonable to suppose that the capital expenditure for dairying
aslone, in 1969-7C and 1970«71, sas below that for the 1968«69

_ _
1 "Farmers Attack Minister,"
February 19, 1971, pe 3
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Capital Expenditure on

Year Capital expenditure (im.)
-+
196566 3842
1 966-5? 58 - 4
196768 389
196569 327

a (. ame reference as for table 1.2,
Pe 524

82500, Jugh a shortfall in capital expenditure affects
development, Thizs in turn accentuates the effect of adverse
seasonal conditions, and the ability to withstand lower narket
prices for milk products.

Jiven market uncertainty and the parlous state of the
dairy industry in ..., (even before the effects of the United
¥ingdom joining the "...C, have been felt), attention naturally
focusses on policlea that will assist the H.7. dairy industry to
remain a viable and prosperous industry in the future.

The circumstances in recent years have precipitated the
Government of the day to implement relief measures, despite large
increases in productivity. Ilire Pickering, the then assistant to
the Finance Minister, enumerates some of the widely distributed
measures of assistance (subsidies), which appear in many
different guises, given by the Government to the agricultural
industry since 1968.3 Some of the more recent and important of
these mcasures were:=-

(1) A uniform fertilizer subsidy of $5.0 per ton on all
fertilisers (1970)s In 1971 this was ammended to $7.50 per ton.

1  K.5. Cumberland, J.C., Pryde and H,L. Pickering, "Uovernment
Ald For Farming," Proc. of the iuakura Farmers' Conference
Heek, (Mhﬂ. Nellay June |9ﬂ5 Pe !350
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{(i1) Cpeeial agricultural assistance fund of $10.0ms (1970).

(411) 4 dalry industry diverasification scheme for beef,
Cperational as from 1at June, 1969. Terainated 7Oth June, 13572.

{iv) in addition of :5,0m., to the State Advances Corporation
in marginal loana to assiat the rostructuring of agriculture by
way of amalgamatione (1570).

(v) 530.0me for stock retention acheme.(1972).

{vi) :3.Eme for drought relief. (1570).

In 1570 the total assiatance rendered to agriculture
was ectimated to be over $50.0m.

According to ﬁright1 the benefita accruing to the

farmer from (i) above are extremely limited. In (ii) above, the
funds were allocated virtually on e 'firat come, first served!
basin, Yo stipulstion was laid down ac to shat the money was to
be spent ons ™e relatively small amount of finance allocated
to (iv) above and the short term nature of measzures (1ii), (v),
and (vi) above, which were adopted by Jovernment authorities,
suggests that none of these schemes have been co-ordinated in
purpcase or in tizmeliness, for the most part the above measures
wore formulated and ad=zinistered under pressure with all the
unsatisfactory details only to be expected from ad hoc legislation,
They have been stop=- peasures to he industry
particular crisis, but which have done little to rectify the basic

i g 2 They have been ‘across the board!
measures, rather than measures aimed specifically to help those
who are in most need of adjusting to the conditions prevailing in
the seventies,

The experiences of the United Kingdom, Australia and
member countries of the D.0.C, illustrate all too clearly that
subslidies merely prolong the hardships suffered by marginally

1  Ae Uright, "Subeidy on Fertilizer las Limited Appeal,"
Hew Zealand Farmer, August 26, 1965, p. 86.
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profitable farmers and postpones the need for struetural1
ad justments to the industry.

It is generally considered inevitavle that there will
be more large farms and fewer farmers in 3.4..2 therefore any
improvement to the structure of apgriculture is a positive
adjustmenty benefiting the individusl farmer and the natlion, in
the shiort and lony torm. Surtheraore it would have seemed
expedient to have developed an overall agriculiural policy, in
wiich the existing agriculfural structure, could be modified as
the factors below exert greater pressure!

(1) The adjustment required in . ., when the U.K.,
Ireland and Denmark join the .0 .C.

(41) 'he certainty that at some future date prices will fall
and existing markets for our primary sroducts will diminiah.

(441) The continuing increase in farm size, reduced number of
farmers and the required structural adjustments implied in this
inevitability.

(iv) The internal costeprice squeeze will continue to demand
increasing productivity from the agricultural sector.

Lven if these events do not continue to make themzelves
strongly felt in the agricultural sectory, a structure based on
sound, economically viable units, 13 one of the necessary pree
reguisites to inereasing productivity.

It is in the light of the above situation that this
study was undertaken,

1 fotructuralt is defined hore to mean the arrangement of
farme one to another so as to foram economically viable units,
the components (farms) of which are able to support
themselves without intermittent Covernment assistance,

2 G Mclauchlan, "Mr, %ebdb lLooks at Future of !.5. Faraing,"
(D,R.R. aebb - former Director-General of N.l. Agriculture),
oriculture, June, 1968, p. 28,

See alscz A.R, Frampton, "Fara Subasidies -~ jlelp or
Hinderance?” Dairyfarming ‘;4,;:, 1969, Massey University,
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12 SCOPE OF THE STUDY

The Nuo%e dalry industry is faced with major re-
ad justzents arising from the loss of the United Kingdom as the
major traditional market. This, together with continuing cost
inflation and the worsening of the disparity between farm and
non={arn incame,1 will influence the future structure of dairy
farming.

Jhis study has as ite principal objective, the review
of the past structure and changes that are most likely to cocur
in the future. The study proceeds from the national farm scene,
to the dairy industry and finally to a sub-section of zuppliers
supplying a single dairy company.

Chapters ome and two provide the background information,
whilst chapter three orens the way for more specific analysis of
the nroblems that are likely to countinue to confront dairy
farmers and the industry in the years to come. ‘rojections of
the likelv number of total owner-operators and dairy ownere
cperators that zre likely to exist in the future are azde.

hapter four conaiders a given area within the
¥anawatue. In recent years the Hanawatu Co-operative Dalry
Company, in common with other dairy company's has been concerned
at the net outflow of dairy suppliers from the Company. Uwing
to the fact that in recent years the dairy industry has invested
large sums in new capital equipment, the effect of this drift on
future milk production iz important. This long term and highly
specialised form of capital investuwent is a vote of confidence in
the future of the dairy industry. Specialised dairy plant, can,
howaver, only be used for producing dairy products. Iin order
to produce low cost dairy productsy 41t ic imperative that dairy
factories be supplied with sufficient raw milk so as to fully
utilize manufacturing capacity. Despite this requirement it is

1
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likely that in the years to come there will be a further decline
in the number of dairy farmers. To estimate the likely extent
and effect of this phenonenum occurring, in s & ea O
Zanawatu, & survey of factory supply farms was undertaken.

from this survey the major physical inputs and outputs were
obtained for each of the 98 survey farma. tach category of
input and output was summed over the 98 farms,

The survey wac designed so a: tc show (amongst other
things) the likelihood of each survey farm continuing in dairy
production for the next tean years, #o one can accurately
predicet socisl trends nor future product prices and to this extent
there are hazards in this exercise. Hevertheless there are very
definite 'indicators' which are likely to determine whether an
existing dairy unit will be in existence, per se, in ten years
time (i.,es 1980=81) or nots On the basis of these 'indicators!
the structure likely to exist in the given area, iz ectimated.

The implications, espocially with regards to future =zilk supply,

resulting from this structure, are discussed.

he next stage of the analysis assumes (unlike the
estination of the structure likely tc be in existence in 1380-31)
that external influence is exerted to bring adbout a 'rationalized
structure!, ihe rationalized structure assumes that none of the
land used by the orizinal 98 farms is lost to dairying. The
'rationalized structure' consists of synthétic firmse Chapter
five desoribes the zelection of eight well organized fams, the
average characteristics of which form the average well organized
farm (or synthetic firm).

The acreage of the synthetic firm waz used toc divide
the total land used by the original 98 farms into firms, each of
which acoumed the characteristica of the average well organized
farm or synthetic firm. 4i.0. the marginal productivities of the
variable resourges for each firm, consfituting the 'rationalized
structure’, are equal,

oo

1  The study should therefore be looked upon as a pilot study
for a larger problem area.
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The outcome in terms of total inputs and outputs of
this 'rationalized structure' are compared with the total inputs
and outputs obtained for the original 98 farms. 3Such a
comparison is the basis for rejecting or accepting the
hypctheaiaz1

That there existed in the survey area (in the

156869 structure) an imbalance in resource use
smongst dalry farms.

The comparison furthor shows the magnitude and
direction of changes that occur in individual rcsources and
production when the industry is hypothetically rationzlized.
sheme changes in inputs are related to those whish are occurring
nationally, and which are discussed in Chapter “wo.

Thus for the limited areca under study, the dairy
irdustry will obtain an ndication of the changes, given present
trends, likely to occur over the next ten yearsc,. seeondly, it
will indicate the need for poilicies that are liizely to be

rejulred to bring sbout a more acceptable outcome.

The advantages of, and suggested policies t¢ bring
about a rationalized dairy industry, are discussed.

1e3 V:IE,-; CF LITURATURE FLRTALUING TG THL STRUSTURE OF Nelia

In the last twelve years; despite numerous isolated
references, to the observation that generally, dairy farm
nunbers have bgen decreasing and that herd size and cow numbers
have been increasingj there appears to have been no comprehensive
paper written to analyse and interprect this data, Any policy to
restructure any part of the dairy industry must take cognisance
of the facts buried in thie data,

Recognition was given to the existence of, and to the

1 For detalls see Chkpecr Five.
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problems of, low income dairy farmers when in 1962 the then
Minister of igriculture, lr. 3.2. Talboys was conserned that some
of Northlands farms were not economic and that the Governaent
might have to consider amalgamating some Northland farms to obtain
economisc production. This was considered not only to be a
problem in NHorthland but elsewhere in lew Jlealand a150.1

4t that time from a survey of 62 lorthland dairy farns
producing more than 10,000 pounds of butterfat half of them
showed a net return of less than 12,000, 35 per cent of dwellings
and 42 per cent of cowsheds were considered substandard.
Indebtedness was highe

xarda considered that the problem of low income dairy
farmers probably existed in all other dairying districts on those
farms where total butterfat production was less than 12,000 pounds
of butterfat. fle further nointed out that whilst increased
production for these individuala would be to thelr benefit; this
would not necessarily be so from the national viewpoint and thus
implying the gquestion: "ghat 1a best to produce?”, “his in
turn implied that:
Until we have an agricultural policy based on
careful and thorough ascessnent of the future prospects
for various commodities, and providing incentives and
encouraging production of those products with the best
proapects, it is impomsible to formulate a rational and

lasting solution for the future developmeant of lorth
Auckland /and all low income farmers/.

It was considered by Candler.3 that 4if a welfare subsidy
was to Ye paid to low income farmers; then it should be received
only by those that need it and should be paid in such a way, that

1 A.B, Ward, The low-Income Dairy Farm. No. 1. "liow Bad are
Things in Northland?" (See also the editorial), New Zealand
Farmer, May 24, 1962, p. 6.

2 AeB, ¥Ward, The Low~Income Dairy Farme. No. 2. "First Step:

Decide on a Pouoi for our Agriculture,” lew Zealand Farmer,
June 7‘ 1962. Pe S

3 s Candler, "What's Bad About A Farm Subsidy?" Hew Zealand
Farmer, Junme 21, 1962, p. 4.
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subseguently the recipients cease to rejuire the subasidy.

(1) 7By permitting the farmer to expand production above
83,000 pounds of bdbutterfat, '

(ii) By moving him out of dairying into a better job, if an
increase in production of the required order was not obtainable
economically,

“he position of the small dairy farmer was again
looked at in a survey carried out by the Department of
Agriculture on fifty farms in Inzlewood County, Taranaki.1 It
was shown that 23 per cent of farms produced under 15,000 pounds
of butterfat, and that the average nroduction per cow per year
was less from those herds, which on average, produced a smaller
total production of butterfat per year than from those herds
which on average produced a larger total producticn of

butteriat per year.

Only 32 per cent of farmers exceeded 200 pounds of
butterfat per acre and none exceeded 3UC pounds. There seemed
therefore ascope for increased output from most of the farms.

The survey also showed that average net income was a function of
total butterfat production, i.e. the higher the total production,
the higher the average net incomes Total butterfat production
was alsoc shown to be a function of average total area, i.e. the
higher the total butterfat production the larger the average
total acreage. Therefore, as one might expect, high average net
incomes were associated with high average total acrecages.

In 1963, Gnionz noted that cow numbers, at just under
2.0 million, were no greater then than they had been some ten
years previously. The number of suppliers nationally was

1 AsLe Kearton, .G, Turanbull, and R.,H, Scott, "Inglewood
County Dairy Farm Survey" (196061 Season), li.i. Dept. of
Agriculture.

2 Fuls Onion, ggg%ggagig_égggiigi Annual General Meeting N.J.
Co=Operative ry Company ted, August 21, 1963,



13

conaistently falling, but herd sizes were increasing,. 7ith the
realization that there was going to be inoufficient overseas
exchange for the growing secondary industry he sald "... we nust
have an immediate and authorative appreisal of our dairy industry".
The 'appraisal' never seems tc have come to fruition.

The report on the economic position of the farming
industry of Juna, 1963 reported that despite the "... steady
increases in production and productivity, net faraming income
declined between 1957-58 and 19€1-62 while the income of other
sections of the community generally continued to rise”, The
same report said: "..o the rate of capital investmeant in farming
has slowed down and that as & result the rate of increase in
livestock numbers is not as high as previously’. This report,
as much as anything else, was probably responmible for the
convening of the all embracing Agricultural Development
Conference (2,D.C.) in 1964,

The A.0.0, 0f 1964 a»pears to be the first official
attanpt to look at farm structure when it formed, amongst others,
'the scale of farming working party‘.1 T™e basic question of the
relationship between farm size and rrofitability was considered
(but never, it seems, satisfactorily resolved)s The minimum
size of dairy farm coapetible with an economically viable and
productive asriculture, whilst not seen to be fixed owing to a
number of environmental factors, was thought to regquire an cutput
of 17-13,000 pounds of butterfat for a one man unit. Such a unit
wag conaidered %o be no less efficient than a unit producing a
larger production, but that the former unit would be nore
vulnerable to a decreased profit margin and to the vagaries of
nature.

34nce the level of indebtedness c¢an be a major factor
in the residual income and begause it varies substantially
betweon farus of the same productive capacities it was thought
impossible to lay down a general definition as to which fara size

1
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became too small to yield an 'adequate' income. It was also
pointed out that the criterion of a nanagement reward in addition
to a return on capital invested was not always valid, because
buyers willingly paid higher prices for farms and knowingly
accepted a lower return,

However, the working party considered that an 'adequate!
income should be used to decide at what point an individual farm
did become uneconomic, A8 an indication of itz thinking on an
'‘adequate! income the working party considered that total farm
family income, after meeting expenses, interest on debt, taxes and
debt repayment, could have heen for example, 32,000 a year.

The problem of uneconomic farms was seen, as being a
regional one and consequently nore severe owing to limited
outeide employment. In such instances Jovernment action was seen
to be justified where it wacs proven thaet in any district 20 per
cent, say, of farms fell into the uneconomic class, a3 defined
above. the renort further stated that:

i positive effort to eliminate the uneconomic farm

is justified on social grounds if New Zealand is to

avoid the existence of "rural sluwas', and while the
likely impact on production of the regrouping of
uneconomic farms into bigger units may not be great,
regrouping would make for better use of the labour

force at present empiloyed on these properties, with
benefit to the farming industry. From the social aspect
it would represent a positive approach to what one
subnission described as a main reason for concern - ''the

feeling that the children are likely to be brought up in
an under-privileged environment”,

Hodsoon,1 saw the trend towards bigger farms fitting
into the historical pattern of the past fifty years and that
there was no indication that it would lead ultimately to large
aggregation of land controlled by corporations,

In this respect the work party looked at current
legislation restricting land aggregation as laid down in the
Land Settlement Promotion Act of 1952, Part II of the Act

1 Ia: G. HclLauchlan, "The Economics of Large Dairy Farms,"
HeZo Jo of Agriculture, September, 1965, pe 21s
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deals with the conirol of sales or leases of fermland $o prevent
undue aggregauiion. The work party found numercus reasons for
strongly advocating the repeal to the provisions of rart I1 of
the Act, if only because the legislation was ineffective,

It was the belief of a2 Walrarapa dalry f&rﬁ@r1 that

n 1367 the revenue from spproximately 100 cows was necessary to
keep a family and to pay mortgaces. fherefore fros past trends
an economic unit would scon become too big for ome namn to handle
(especiaily as the farmer aged)., At the same time over
capitalization in a high cost structure of farming and the
revolution oceurring in agriculture the world over was seen by
3ebb2 as a challenge to ..., agriculture to become more
efficient, and as units got bizger and bigrer, fewer nen on the
land was scen ms belng inevitable.

There appeara to be only little guantitative unalysis
as to the extent of, and likelihood of, the seriousnesa of the low
income faru probiem, if only because of the paucity of statistical
informatinon deslgned to zaupe the extent and distribution of low
Targ incomes. ihilpott5 in 1969 speaking at the ‘uakura f'ara
Conference saids

ess wa don't know the extent of the low incone
proilem and establishing this is perhaps the first thing
to be done. The Dairy 3oard economic survey indlcatea
(at least on the hasls of averages) that the low incomes
(below ©2,000) are to be found as the saaller farms
{below 50 meres)s uignificantly these are also the
farans where fat per acre is higheat at 257 1lb, compared
with the New Zealand averaze of 167 lbe OUn larger faras
there # to be scope for nuch greater fat per acre,
approaching closer to the feasible levels proposed by
Ruakura, and there is no doubt, if one judges by the Dairy
Board published figures (which are averages), that net

1 H.R. Grossman, "One Man Units - Its Passing Is a Good
Ting in Everyway," l.i, Dadry xporter, Jamuary, 1367, p. 5.

2 Helauechlan, loc. git.
3 B.P, Philpott. "ngricnlturul I:plicatioaa of the Kational
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income per acre risesc very sharply with fat per acre.
I feel that on the larger farms there will
autons tical&ﬁ occur greater intenaification, higher fat
per acrey and higher incomes without the need for
subsidiesa,
Jee Table 1.4,

LABLE 1.4 iverage MNet Farm Incomes For Factory
sapply ¥ Jith Differi .
Up to 51 to 101 to All

50 acres 100 acres 150 acres larms
Noe of farus 30 459 484 1,608
Ave Herd size L1 &8 39 88

3utterfat per ;
farm (1b) 11,490 204520 26,790 26,340

Butterfat per

aecra {(1b) 257 250 215 167
iAve Ffarm size o ) a
(acres) k5 G2 125 158
Ave H.FoI. (%) 24113 34730 g 410 by 176

a Neu Sealand Jairy Board Farm Froduction Division,

However the report of the igricultural Froduction

Counecil (May, 1970)1 showed sone empirical evidence of the extent

of low incomes and equities (centred on the 1967-68 season),
when, in the summary; it oade the following observation with
regards to dairy farasss

sess there would bDe around 1,000 (5 per cent) dairy
farms se¢ with low farz income earning jower and equities
of less than 40 per cent. (Low income earning power
refers to dairy farms of less than 20,000 1lbe butterfat
ses)e ses Tables referring to the income distridution of
dairy farms see show that 10 = 15 per cent see of farms

1 Agricultural Production Council, Op. cit., May, 1970, pe 43.
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return net incomea of lese than $£2,000, In absolute
terms this would amount to around 2,500 dairy farms e,
that generate net incomes of less than 524000444

The latest report of the igricultural Production
Souneil (ipril, 1971)1 shows that over the period 1968-69 to
1970«71 the percentage of dairy farms with net incomez of less
than 4,000 had increased from 55 per cent to an entimate&g
60 per cent.

4 study of the farms falling in the low income group
in the 19686-69 financial year revealed that 80 per cent of those
farmz vere below average in herd size, and significantly, nost of
those farms showed a lower than average milkfat yield per cow.
Het worth tended to be low and the resultant high debt service
contributed largely to the above average level of expenditure in
relation to the grosc income generated,

loncern for restructuring has been widely quoted.
foas3
salds

ia particular, ir discussing needed adjustaments in furming

The farming industry is in need of some adjustments,
and these can be made more quickly with Covernment
asaistance, Farm amalgamations are not a panacea for
all of the industrys' problems, but they have their
place, particularly in regard to the prevention of rural
poverty problems, Amalgamations have been ng place
at a relatively rapid pace in recent years, but the
Government could still assist by making money more
freely available for this purpose. If money made
available is not taken up, especially in areas with
large numbers of barely economic units, consideration
should be given to further amalgamation acsistance.

This could take the form of a scheme suggested for
Australia, under which the farmer who is expanding his

s Mt

1 Agricultural ‘roduction Counecil, op. git., April, 1971.

ids, (Istimated by the Agricultural Produstion Council
or the year 1970-71), pe. 50.
3 BJ.J. Ross, "Farming: An Industry in Need of Adjustment?”
A s . 21:‘ - ;olles ] ’;:' - 2 QL

& & ¢ Ak P 4.4

57" h.
b The extent of some current amalgamations are shown in the

report of the Agricultural Production Council, ope git.,
April, 1971| PP 53=5%
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holding buys only the land., Ilouses and other

buildings which duplicate what he already has, and are
thus redundant, are written off and paid for by the
Government. Under the scheme the vendor is likely to
get a better price for his farm, and is therefore more
likely to sell, while the purchaser has to pay only for
fully productive assets,

The following is a resum¢ of the avallable and most
important statistical information relating to ... deiry farm
production.

Figure 1,1 (a) shows the asvidence for the four most
recent years, for which information is available, of the decrease
in the percentage number of holdings of (100 acres which are
principally in dairying. The oppogite trend can be seen for
those farms over 150 acres, There is little change in the
percentage number of holdings in the 100«149 acre range.

“igure 1.1 (b) shows, for the years 1351, 1961 and 1969 the decline
in the percentage number of holdings milking small herds ( ¢ 100
cows), whilst the swing to the percentage number of holdings with
large herds () 100 cows) is shown at the other extremes For
instance, between 1960=61 and 1963-69 the percentage number of
holdings with herds of < 50 cows decreased from 42,6 per cent to
1648 per cent of total herds with ) 10 cows, whilst the percentage
number of holdings with herds of 2 100 cows increased from 10,7
per cent to 37.6 per cents The total number of holdings

milking 2 10 cows decreased by 21 per cent over the same ycrioé.1

Table 1.5 summarises the relevant data from which
figures 1,2 and 1,3 are constructed,

In figure 1.2 average herd sige has increased at an
ever increasing rate, whilst the total number of suppliers and




Fig. 1.1(a)

PERCENTAGE NO. OF HOLDINGS PRINCIPALLY IN DAIRYING

BY ACREAGE SIZE
and 1969.

ACREAGE
SIZE

GROuP 0

10-49

'66 |
‘67|

5074
'68
'69
'66
75-99 67
'69
‘66

100-124 87

‘69

'66

‘67
125-149

150—-199

200+

Source:

GROUPS FOR YEARS: 1966, 1967, 1968

%

9.6
9.0
8.4
7.8

e =

143

14.0

p————— 136

13.0

171

17.0

16.8

16.8

1212
b— 120

e 12\

122

12.2

17.5

17.6
18.2

235

247

25.7

Reports on farm production statistics.

26.6

Total No. of holdings = 10
acres principally in dairying.
1966 22,949
1967 22,614
1968 22,398
1969 22,532

Fig. 1.1(b)
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PERCENTAGE NO. OF HOLDINGS MILKING HERDS WITH
10 OR MORE COWS ON JAN. 31, IN 1951, 1961 AND 1969.

HERD
SIZE
GROUP

10-39

40-49

50-59

60—-69

70-79

80—89

90-99

100+

%
0 10

30

51
‘61

TR 2.0
29.0

Ip—113

51
‘61
‘69—

149
13.6

5.5

‘51
‘61

=68

12.3

p——————=135

B 98

‘61 12.8

‘51 6.6
B 94
‘69

51
‘61
‘69

46
6.9
10.5

— 3.0

b— 4.1

51
‘61

‘69 9.2

6.8

ps———x—=107

51
‘61
‘69

Total No. of Herds = 10 cows.

1951 36,067
1961 31,151
1969 24,603

(Various volumes) Dept. of Statistics.

./ X'



TABLE 1 Data Pertaining to the N.Z. Dairy Industry: 1950 - 1970
HNoe of cows Total butterfat Ave butterfat Hos of herds Ave herd Total No. of

¥ in milk prodn. "at the “at the pail" with 210 cows size for suppliers

i 31st Jan.® pail" per cow (1b.)® (*00's)a herds ), to dairy

(*000's) (million 1b.)¢ 10 cows® Companiesf

1950-51 1,898 Lok 256 361 50
1951=52 1,906 501 259 357 52 51,200
1952=53 1,962 299 269 95 %
1953=54 1,999 k97 245 362* 53
1954=55 1,995 507 250 361+ 53
1955-56 1,996* 530 261 355* 55
1956=57 1,998 52k 258 349 56 45,200
1957-58 1,967 558 279 337* 56
1958-59 1,931 557 284 325" 57
1959-60 1,887 547 284 318+ 57
1960-61 1,929 s49 283 312 59 36,700
1961=62 1,968 547 276 305°* 62
1962-63 1,997 559 279 295+ 65
196 3-64 2,011 536 290 289 67 31,700
1964~65 2,032 622 305 275 70 29,700
1965=-66 2,088 645 308 264 76 27 4900
1966~67 2,131 653 305 253 80 26,300
1967-68 24232 638 285 243 36 25,700
1968-69 24304 663 287 246 92 25,000
1969=70 2,321b 613 264D 2378 98e 23,700¢
1970-71 24239¢ 615¢ aphe 2238 1008 N/A

* Tstimated.

References a,b,c,d,e,f,g overleaf.

*0¢
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Zeferences

Rew Zealand Dairy Soard,
¥ellington: p. 67.

¥ 3 -
‘eile s

Ibidey (provisional).

1950=51 to 1959=60. N.l. Dairy Joard, J/th innual Report and Statesent of
Agccounts Year lnded JSist July, 1961, vellington: p. 22.

1960=61 to 1968-69. igricultural Sroduction Council, Up. cite, ipril, 1371,
De 22e

1969=70 to 1970=71. Uonthly ibstract of statistics, Upe. cit., January,
19724 De 3e

Provisional,

Kede Dairy 3oard, 46th rars Froduction levort, 1568 Season, Jellington: p. 69.
Factory Supply Herds with One or iore cows taken from ry Comrany annual
accounts,

Unpublished Dairy 3oard Data and Town Hilk, August, 1971, pe 19

‘e
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nunber of herds with ) 10 cows have continued to decline,

The decreasing divergency betseen these latter twe ceries is an
indication that only herds containing ) 10 cows are supplying
factories. Freviously there were numerous suppliers milking
< 13 cous.

"dgure 1¢3 shows the effect of the drought in 1567-68
snd 1969«70 on total butterfat production, and this in face of
the highest number of milking cows ever rccorded in .d, The
average production per cow was also similarly affected. Since
1969=70 thore is expected tc have been a reduction of 52,000
milking cows,. fue posaibly to the introduction of the dairy
industry diversification scheme for beef in June, 1969 and the
two droughts.

cince 1965«66 total butterfut production has remained
approximately constant or even declined. ieatructuring the
deiry industry would not only eliminate any existing low dairy
farm lncome problem but would aleo prevent possible ascentuation
of the low income problen. “urthermore the indusiry would be
better prepared to withstand any future aarket crisis, and, by
the nature of its competitiveness, would be able to capture any

expected increase in demand from markets where counirles were not

self-sufficient in dalry products;1

1 The Food and Agriculture COrganization (F,A.0.) estimates
that: "Jorld Milk Production is projected to increase less
than demand at constant prices, with a statistical 'deficit!
of 20 milliea tona wholo ailk Qquivalcnt in 1980v, Sees
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Total butterfat production “at pail” (m.lb.)

Fig. 1.3 AVERAGE PRODUCTION PER COW, TOTAL BUTTERFAT
“AT PAIL” AND NO. OF DAIRY COWS IN MILK:

7004 1950/51 — 1970/71. e 20
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T4 OVERSEAS REVIEW COF STRUCTURAL CHANGES AFFUCTING DAIRYING

1 Q,‘f.‘, Introduction

“he economic health of li.4, dairy farmers largely
depends cn what changes are occurring in other countries, There

are two aspects to be considered:

(i) 'The need to ensure that N./ . remains as efficient as

possible relative to foreign competitors and producers.

{(ii) 7To monitor trends developing in those foreign countries
so that .4, agriculture can adapt itself to take advantage of

those trends,

For these reasons a necessarily cursory review will be
made of the dairying structures of Tngland and Wales, the
countries belonging to the uropean Heconomic Community (E.E.C.)

and the United 3tates of America (U.3.4.)e

Teke2 “ngland and Wales

British food production is unable to satisfy the
domestic demand, and therefore food is imported. To enable the
British farmer to compete the British Government affords
protection principally by:

(1) Limiting imports of foodstuffs. Failure to do so
would result in foreign supplies, combined with domestic
production, lowering the domestic price to the detriment of the
British producer,

(ii) Subsidising domestic production, (Price and cost
subsidies). Recently however, with Britain aligning its
agricultural policy to be sympathetic to that of the E.Z.C., she
is now changing from indirect support (i.e. via subsidies etc.
/Which in turn come from taxes/) to an import-levy system whereby
the consumer in Britain will pay for dearer food directly = at
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the retail level, The change is colloquially called, moving
from a cheap to a dear food policy.

These protective neasures are largely responsible for
ensuring that the low income problems in 3ritish agriculture are
not accentuated.

Though Sritain has, and is, losing people out of
sgriculture, in order to meintein income parity with the non-
agriculture sector, the loss is not fast enough. lo counteract
the forces (technological and managerial), which are increasing

1 sees an accel-

productivity per man hour and per acre, Thomas
erated rate of withdrawal of resources out of agriculture as
being necessary if a permanent solution to the low income problem

in agriculture is to be found,

Yore recently Britain has put more emphasis on
restructuring agriculture. ith the inauguration of the farm
analgamation and houndary adjustment schemea it can confidently
be expected that the trend to bigger and fewer units will
continue into the seventies. Indeed ncﬁr0003 has previously
agreed that:

A redistribution of the total (yearly subsidy of
£32C=350m,.) sum giving more emphasis to measures
dezigned, to help investwment in viable enterprises might
pay off handsomely in the long run by reducing the

industry's dependence on support and enabling it to
adapt to the conditions facing it.

To illustrate the number of amall dairy units existing
in Bngland and ¥Yales, Table 1,6 shows the comparison of the

1 u.J. Tho-aa. "irice oupport Systems for Agriculturo.
t a ' & s y-third : A

2 For dotaiin and a case study see: I.A., Currie, '"Successful

Farm Analgamation," icu e land,
(Her Majesty's Stationary Office ast: February, 1969,
Pe 332.

53 Ge ¥elrone, "The Case for structural Inprovo-ont in British
Agriculture," Scottish J. of Political Economy, June, 1965,
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number of holdings in each herd size group, compared with that

. 5
leae

for U

than

ngland and sales with only 16.9 per cent more cows

Heiey has 208 per cent more herds of

» 10 cows,.

Table 1.6

shows the greater proportion of smaller herds in Ingland and

Jales compared with X,.., which has a much higher rproportion in

the larger herds.

The recasons for this disparity are many -

historical, nrice structure, and environmental to name only a

fow,
TAILE 1.6 Humber of ‘oldings in iach Herd size
Herd Cize Total |Total Hol
Group ce23ho<kol 5 Y w holdings | of cous
(cows) 10=39|40=49} 50-69 | 70-991 100~199] 200+ milking |in milk®
310 cows (me)
’;li;jgd % Isu,178)7,58818,073]3,992] 1,786 | 199} 75,810 | 2.695
» of total ?105 1060 10.5 503 2." 0.3 100
A 2,77911:365]3,965]7,251] 8,359 | 884] 24,603 | 2.30h4
L oof totall 11.3 S5 1641 2%e5 3400 3.6 100

HOTE s
S —

Hew

‘ngland and
Zealand

a uinistry of

.griculturo. Fisheries and Food,
8.6 iales, (Her

‘ales = June, 1368
- January, 1969,

Agricultural
Hajesty's

¢ uJata for ngland and iales includes dairy-type cows, heifers
in milk and cows in calf, but not in milk.
cows in milke.

Hedie data is

fdowever, the important feature of dairying in England

and #%ales has been the decrease in the number of milk producers

(as opposed to the number of holdings milking 2 10 cows).

Iin

1960 there were 123,137 milk producers, in 1965, 100,449 and in
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1970, 80,141 or a decrease of 34,9 per cent froam 1360 to 1970C.
Between April, 1969 and MHareh 1970, 77 per cent of those giving
up production of allk for sale had £ 30 cows in the hord.1

Over the same pericd (1960-70) breeding cow numbers
increased from 2,595,000 to 2,760,000 or an increase of &e4 per
cent whilat milk sales off farms rose from 1,951 m. gallons
{(in 1960-61) to 2,205 =m. gallons (in 1969-70); an increase
brouzht about by increasing cow numbers and increasing per cow
production. Cow numbers have been increasing falrly steadily
since 1964 but came to a halt and turned downwards, ending the
year in March, 1970 with a total number of dairy cows 14,000
below the »revious Marehy bdut still 125,000 above !March, 196'6.2

The rationalization described asbove is likely to
continue into the future. In 1969 it was estimated that by
1978, 32 per cent of dairy cows would be in herds of 100 cows,
with 50 herds at least of over 1,000 cows and the number of
dairy enterprises further reduced to 5)9000.3

As continental ‘urope strives to take its agriculture
from the peasant state into the modern era, great changes will
oGCur. continental lurope already more than selfe-sufficient
in many food commodities (including milk and milk products) is
now, under the guidance of Dr. Sicco Mansholt, making great
efforts to reorganize and restructure its agriculture,

1

2 5_&0. Pe 110
3 C.A.C. De Boinville, (one time Managing Director of British
0il and Cake ¥ills). Re: 4 pro the -

Q F C o s (Oxford, January, Pe .
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The Mansholt plan (as it has come to be known) in its
entirety is an ambitious schemes A few statistics will suffice
to show the enormity of the problem.1 Table 1,7 shows the slow
rate of progress being made over time in the attenpt to increase
the size of holdings. This is emphasised zgain in a rscent
reportathat states:

ese offorts to increase the size of farme in the

iix have not made much progress over the past decade =

the average size of farm holdings only reached 12.7
hectares in 1970, compared with 10.4 ten years before.

table 1. shows the relatively high percentage of
pecple employed in agriculture compared with the total number
enployed. fhe average (1905) for the :.2.C. is 158 per cent,
for the U.K. 3.6 per cent, lUnited .tates of America 5.5 per cent,
and lew Jealand (a predoainantly primary producing couatry),
123 per cent,

Uthzr illustrative statistics relating to uropean
apriculture are as follows:

(1) Between 1958 and 1965, 4,5 m, people moved out of
agriculture (i.e. 25 per cent of the 1955 total) of which one
result has been the rising productivity of labour per person
employed in arriculture of nearly 7 per cent per year,

(i1) Average size of farms in the community was about eleven
hectares.

(4i4) In the whole community, only 470,000 farms had more
than fifty hectares of farm land (i.es 3 per cent of all farms
vith greater than one hectare).

1 Data refers to 1967 unless otherwise stated. All data from:
Hemorandum on the reform of agriculture in the L.i.C. Come
(68) 1000 Part Ae. Agriculture 1980,

2 "Farmers not to blame for soaring food prices," The Pinancial
Times, September 15, 1972, ps 39
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TABLE 1 Farms of tne lectare and Cver, lusber and iverage .ize
R i

(*000)

Gersany “rance italy Hetherlands Belgium LuUxXendoursg

3ize Group

1960 1967 31333 1960] 1963 1?25‘ 1961 1195911966 72 1959] 1966 133& 1960] 1966 :;l%og

#

1« <5 ha 6174 J487,21 79 [527,053,9] 86 [ 17587,8137,71 70,51 30 | 964,3159,2] 61 | 343 2,91 61

5 « 410 ha 343,01271,81 79 J406,0]364,001 90 | s41,6}52,2149,21 79 | 52,2151,60 7291 1,91 1, &8
10 = £ 20 ha 286,5]288,6] 101 |504,00485,08 96 | 27742153,9 55,41 103 | 35,21 25,41 101 2all 2.9 78
20 = £ 50 ha 122,01141,0] 116 | 388,01393,9] 116 | 109,9]2h,5125,9] 106 | 12,3] 15,00 122 § 2,3] 2,51 109
50 « <100 ha 13,71 14,6] 107 | 31,2] 84,9] 1C5 25,0] 1,9] 2,0] 105 ] 1,91 2,0] 105 | .2} ©,2] 100
100ha and over 2461 2,8) 108 | 22,3 23,51 105 14,81 0,2] G211 100 ] 0,31 0,51 100§ O o] 100
Total 1.385{1.206] 57 11.928}1.305} 94 | 2.756] 230] 203] 88| 199} 154} 77| 10} 8 80

——
g::“(‘;")‘“‘ of { 10,1) 10,8} 105 | 16,720 17.8] 107 5.3 1 9.5i11,0 111 ] 38,2{10,2] 128 |13,4)16,6] 128

a dHemorandum on the reform of agriculture in the ....0. Come (68) 1000
Fart A. Agriculture 1980,

*0¢



TABLE 1,8 share of Persons »anloyed in igriculture as
rercentage of Total® NHumbers in cmployment
rot:ip;:;:::: in Hunbers employed in agriculture
Country '000 1000 (as I;:rn;‘l’f,;;ez‘:‘?b"‘“
1950 1955 1960 1965 1950 1955 1960 1965 | 195C | 1955 ] 1960} 1965
Germany® 20376 23,230 | 26.247 |27.091 5020 44285 34623 20930 | 24,64 18,49 13,84 11,~
France 190222 119.355 §19.481 |19.776 | 5.438 | .347 | #.029 | 3.370 | 28,24 25,04 20,64 17,04
Italy 16.930 [17.810 ]19.070 ]119.850 6e U5 Se1425 5.870 4,900 | 41,04 36,084 30,73 24,69
Hetherlande| 3.785 3.996 5,144 Lo 498 533 489 529 356 | 14,08 *32,2!1 10,39 7,91
Belgium 34253 3,365 3e 352 3.531 368 310 257 215 | 11,5 9.21] 7:67 6,09
Luxembourg | 134,46 | 32,7 | 133,7 | 38,5 | 32,2 | 26,8 | 21,9 | 13,7 | 23,96 20,24 16,38 13,50
IE.E.C. 63 700,8167.888,7] 72.427,7] 74.384,5} 1€ 336,2] 16.382,8 1L.22‘;,~;{11.339.7i 25.7@ ,7'4,1;51 19,694 15,81
a See corresponding footnote for table 1.7
d» 1950 and 195%: 4inecl. 5aar, excl. Hderlin. 1960 and 19€65: incl. Saar and

Berlin.

‘LE
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{(iv) Twoe-thirds of all farm holdinge had less than ten
hectares of farmland and nineteen per cent of them have between

ten to twenty hectares,

(v) HMors than four-fifths of the persons employed in
azriculture work on farms which together account for less than
half the farmland in the community.

(vi) ‘ore than eighty per cent of dairy farmers own at the
moat ten cows, Gut of four million dairy farmers only 75,000
keep more than twenty cows.

(vii) The cost of improving agricultural structure alone in
1967 was 1,900 meuene

A wide variety of methods to remove land, cows and

farmers from agricultural production have been evolved.

Hany methods involving some form of subsidy or
conponsation have been devised to encoursge amalgamation of farms
into modern 'production unita' (P.u's). Tor exaznle, it is
envizaged that a dairy 'production unit' sould have at least
80 = 120 hectares and would keep 40 - 60 cosse The memorandum

goes on Lo say:

If living standards of farmers are to rise enouzh
within ten years to maeke good the present leeway; then
the rate of decrease in the agricultural population
must de greatly accelerated. Deapite the fall occurring
in the number of farmers, the problem of their standard
of life and living conditions are becoming more and more
serious from day to day. The situation is all the uore
serious as even now the size of some of the new farms
veing set up is far below what is reguired by the
technological progress and economic requirements of
today. The problem of the structure of Furopean
agriculture is not that there are soc many small farms but
that in conseguence of the general trend, more fara
enterprises are becoming marginal,

The first Mansholt Flan produced few results because it
was never adopted as & plan, Instead, problems have been tackled
on & short-teras basie at the sarket place, instead of on the faram,
by means of market intervention, support prices and domestic and
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foreign food aid to lower stocks of surplus items. As a result

only limited improvements to farmers' incomes has resulted.

‘he revised HMansholt Plan (May, 1270) is, like the first
version, based on restructuring uropean :griculture so that
farmers can achieve an equitavle standard of living in the
community. ‘nlike the first . .C.-wide version however, it
stresses agricultural refors at the national level and has a

decentralised &gproach.1

sebb (1968)2 warned that ‘ansholt's plans were towards
the reconatruction of agriculture, searching for the type of
production for 20, 3C or 4C years ahead, not towards increased
subsidies to help the struggling farmer. Further, despite the
productivity increzses, the coat of investaent and the necessary
capital were still too hizh in relation to the size of holdings.
ransholt, he said, envisaged farms with & capacity of 4LGO cows
only to be viable ia the future. "ie [7.‘37 are more productive
thar nany of our competitors but we cannot ignore the guiet

revolutions in world agriculture'.

The inevitable accession of IHritain, Ireland, Horway and
Denmark to the ".:.C, in January, 1973 has important iamplications
for H.de For not only will ¥,l,'s dairy exports to Britain be
phased down to an agreed minimum by 1978, but also, if the
proposed restructuring and organization of furopean agriculture is
successful; then any inerease in internal demand for dairy

products will be satisfied by an enlarged Z.L.C.

1 Yo Roenigk, "A “uropean fssay: The Revised Mansholt lan,"
Foreign Acriculture V.3. Dept. of Agriculture: iugust 3, 1970.

2 DJN,R, Webb, "Future of Large Scale Farming in N,%.," Efgg.
18 re College Farmers' Conf s (Lincoln,
oding Pe Qe



To the extent that present exports of ... dairy
products to the J.:.4, are small.1 the trends occurring in the
dairy induatry in that country are not particularly im:ortant to
Hede owever, insofar that in the U,_.4A. develoyments originate
which are sometimes taken up overseas - albeit, with a
coensiderable time lag = wmerican developzents are of interest to

Heie dairy farming.

Jespite the modernization of American agriculture since
1946 there still remains a low agriculture income problem.  There
has been a major restructuring of the industry involving
consolidation of faras, eliminotion of small farms and expansion
in the number of large farms.z

1 "or instance ian 1969 provisional figures show that the U.0.A.
imported 7,498 tons of ... cheese (C40O8 per cent of total
cheese exported from i, ..)e only 165 tons of .. butter
was imported into the Y. .A., in 19693,

Source: Hew ‘ealand Dairy Doard. Hinth Anaual Re and

Statement of Accounts for the
Jellington: p.

ort

2 keaders interested in following this theme up with regards to
imerican Agriculture should consalt:

(1) U, Papi and C. Nunn (eds.), W

culture in Industri societies (London: nternational
Eecon ¢ Amssociation, 19 Pe 2
(i1) U.5, Depte of Commerce, Bureau of the chsus,kgfgigggég‘;
Abstra the United States: 1970, 91st Annual Edition.
(;éi) UsSs Depte of Agriculture. Report D.S5, =327, GSeptember,
1969,

(iv) U.S. Depte of Agriculture. Repert D.i, =338. Noveamber,
1971,
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10“.5 S!lﬂﬂw

The structural adjustments as proposed by Hansholt
for ‘uropean agriculture are essentially the same adjustments
that Aritain and the U. .A. have, and continue to have to make,
in order to prevent the disparity between farm and non-farm

incomes increasing.

The adjustments briefly noted above are as relevant
to liew Jealand in that such rationalization is output increasing
and cost reducing, hence threatening market availability.



CHAPTEIR II

NE® ZEALANDYS AQRICULTURAL IHPUTS AND QUTPUTO.

AN BISPORICAL REVIES

Feonomic growth in ,.i. has been predominantly
dependent on the earnings of overseas funds from agricultural
exports, to enable the importation of manufactured goods for
ccnsumption and raw materlals for secondary industry. This
reliance on agricultural exports is likely to continue into the
future, therefore agricultural productivity and resource use is of
great importance to the future well-being of H.7,

In this chapter aggregative inputs1into Nelia
agriculture will be reviewed to see if there have been any
discernable trends in the pact.

2e2 AGOREJATIVE GROZS FARM IRCOME

The most common measurement of total farm output is
gross farm income (G.F.I.) which is an estimate of aggregate
receipts from sales of farm produce valued at the farn gate. it
affords an indication of the return available to farmers as a whole
to meet current expenses of farm operation, interest payments,
other costs, and to provide an income for themselves and thelr
employees.

1 Input data (other than for labour) for different sectors within
agriculture is unfortunately aggregated and therefore past
trends for any one sector cannot be analysed.
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Figure 2.11 shows how gross farm income remained
approximately constant during the period 1921-1540, but showed
a raplid increase in the value and volume of output from 1945
onvards. Net farm income (H.F.I.) follows the pattern of gross
farm income, but tends to be an inecreasing proportion of gross
farm income in the three latter decades. HYowever, much of the
growth in gross farm income and net farm income has been due to
inflation and/or hizh prices and a better indicator of growth is
shown in real terms (1949-50 prices) by gross farm output (G.F.0.),
which has been rising steadily over the period. Gross farm
ocutput is in effect a measure of the volume of production
measured in 1949-50 prices and so indicates that the relatively
constant gross farm income between 1921-40 was a result of low
prices. Volume production was in fact growing throughout thie
period.

2e3 GRU3S PRODUCTIVITY
S e

This increased volume of output is & result of increased
resource use and incroeased productivity i.e. a greater output is
achieved for a given guantity of input or put another way; the
asame output is produced with lesa input. Froductivity studies
show that the increased use of inputs (e.ze capital and labour) do
not entirely account for the growth in output. This 13 because
technological advances must also be considered as an input when
the above definition of preductivity is used.

1 All Data From: D,D, Hussey and 3.,P, Fhilpott, "Productivity
and Income of New Zealand Agriculturo 192167, Agricultural
£C0! g8 Res h U 1t EsR,U Coll .
Research Heport No. u y. .

NOTE: The A.E.R.U, has not updated the data appearing in
research report Ho. 59%. The New Jealand Institute of
Economic Research (Inc.) has prepared some estimates for
three-year averages, the last of these being for 1969-71,
which will update A.E.R,U. Report No. 59. However, at
the time of writing the eastimates are not complete and any
that are remain confidential. Irivate communication.
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Gross output per unit of aggregate input (or gross
productivity) has changed over the period 1921/22 ~ 1966/67 as is
shown in Figure 2.2.1 The components making up gross output are
combined into a volume index of gross farm production.
tggregate inputs consist of land, capital, labour and real working
expenses used in agriculture. The annual input of capital is
measured at five per cont of the value of real capital, plus five
per cent of the real unimproved value of land. The real
unimproved value of all agricultural land in counties in
17349«50 was $329.9 million and represents the unchanging physical
input of unimproved land, 4ll men occupied in agriculture were
valued at the standard wage for 1949-50 i.e. 2700 per man per
years. Real working expenses are the sum of the non-~factor
inputs,.

figure 2.2 indicates that the data, on the basis of
gross outrut, can be divided reasonably conveniently into three
distinet periods:

(i) 13921/22 - 1933/39 shows a fluctuating growth trend.

(11) 1939/40 « 1945/46 reveals a relatively constant
gross output.

(i41) 1946/47 -« 1966/67 depicts 2 amooth and rapid rate
of increase in gross ocutput.

Any reasons put forward to explain the shape of the
groas output curve muat be subjective but undoubtedly the
widespread use of aerial topdressing, more fertilizer, new and
more intensive management technigues and increased mechanisation
must account for at least part of the increased rate of grosa
output since 1950,

Prior to the war the aggregate inputs curve is
characterised by a smooth, slightly inclined curve, whilst during
the war years and particularly in the postewar period, inputs
fluctuated over an overall upwards trend, Increased gross

1 ibid.y ps 33« Data has been adapted so that data for each
year is presented as a per centage of 1921.22,



productivity as well as increased inputs has contributed to
output growth as is shown in Table 2.1.

TAILE 241 Annual Average Compound Growth Rates.
Ay . a
rer Cent Per Year.
Time Pericd | Aggregate Inputs | Gross Productivity | Gross Cutput
1921/22 -
1921/22 =
1538/39 1426 1.68 297
1939/40 -
1945/46 0.21 0.94 Te11
1946/47 - .

a Calculated from: D.D. Hussey and 3.P. Philpott,
A.,R,U. Research report No. 59. July, 1969, pe. 33,

Over the whole period 1921/22 - 1966/67 agsregate
inputs have contributed more to the growth in gross output than
has gross productivity. This is also the case for the period
1946/47 - 1966/67. However for the pre-war and war periods
gross productivity contributed more to the growth of gross output
than did aggregate inputs. The reason for this disparity could
be due to the fact that in the pre-war and war periods prices for
produce were low (compare G.F.I. with G.F.C, in Figure 2.1)
which may have caused farmers to utilize existing resources more
fullye. The disparity could also be due to the "running down' of
capital during the depression and war years and then being made
good as inputs became available in the post-war period.
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. Fig. 2.3. PARTIAL PRODUCTIVITY RATIOS. 1921 — 67.
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Over the period belng considered it is of interest to
note the productivity trends of individual inputa. Partial
productivity ratios for capital and ladbour are shown in Figure
2.3.1 The large increase in ladbour productivity iz a conseguence
of the labour force declining since 1935 and because of the large
increase in real capital (see iigure 2.5) which has sudbstituted the
cutgoing labour and meant in effect that each remaining labour
unit now has a much larger increament of capital with which to work.
This 18 indicative of the change in size that has occurred over
the years and illustrates the extra capital that is reguired for
one man ts be fully and efficiently employed in farming. It may
also justify the observation made by ﬁhilpottz that: "eee Hew
Zealand has always ranked highest in the world for output per man
but nearly amlways lowest for output per acre’. for the period
1921/22 - 1366/67 the rate of increase in the zross output per
unit of real capital has renained substantially the same although
the averare for the laust five year:s of the period is 31.. per cent
higher than in 1921=22,

It wes stated earlier that the large growth in gross
output was partially a result of 'more fertilizer' and ‘*increased
mechanisation's Figure 2.4 shows the upwards trend in real

1 ;*;g.. Gross output data (row 14), p. 24§ Labour data (Column
2)y ps 433 and Capital (Columns 1 + 2 + 3 + a constant land
value of 53299 m«)e All data has been adapted so that data
for each year is presented as a per cent of 1921=22,

2 M.Jd. Moriarty (.d.)' Me2, ey 7
(#ellingtons N,i., Institute o
Pe 16,

3 Hussey and Philpott, op. git., (row 3 + & and 6), p. 24,
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growth of machinery, fertilizer and lime. Increased
mechanisation (Y) is taken to be a function of fuel (x1). oil (xa)

and grease (33)
ie@e Y = ¢ (11, Xa. 3{3)

The trend ia real ~rowth of =mechanisation is shown to be
a #zigmold curve with tha fasient rate of srowth occurring between

about 1949 and 1957.

'he twc inputs depicted in Figure 2.4 are of course only
part of the agpregate input parcel. Total inputs may be
cateszorised into three groups:

(i) ‘ton=-factor inputa1 (of which fertilizer and fuel
etc, are part).

(ii) :aﬁitale (here taken to be livestock, land improvements,
nlant and amuchinery).

(111} Labour.’

The impossibility in arranging a convenicent secale for
the three above input categories in absolute real terms, reguires
that they be shown in *igure 2.5 as percentages of their 192122

levels,

The large fluctuations in total non=factor inputs in the
postewar pericd comnared with the coaparatively swmooth curves of
real capital and labour inputs over this time, shows that non=-
factor inpute were largely responsible for the fluctuation
appearing in aggregate inputz and thus in gross productivity
{see Figure 2.2)e ‘ince expenditure on non~factor inputs is
closely related to gross farm income and to the extent that gross
farm income in the postewar period fluctuates; then varying gross
farza income will account for at least a portion of the variation
in the purchase of non-~factor inputs.

1 Hussey and Fhilpott, op. git., (row 12), p. 2k,

2 iiussey and Philpott, op. gcit., (column & + $329.9 a, to each
row in that columa), p. 31,

3 Hussey and Fhilpott, gp. git., (column 2), p. 43.



$m. 1949/50 Fig. 2.4.
prices.
357
301
259
201
159
10 1

REAL GROWTH OF MACHINERY, FERTILIZER AND LIME.

1921 — 67.

1940

1930 1935

‘

FERTILIZER & LIME :'
.

1

!

FUEL, OIL & GREASE

1945 1950 1955 1960 1965 Yo

'Qﬁ



b6,

To show how the composition of individual real input81
(makin: up total non~factor inputs) has changed over timey the
average percentare of each Iinput to the total of non-factor inputs
is computed. This has been done for three different, three year
periods: 1321, '22, '23; 1946, "h7, '48; and 1964, '65, '66.

The results are shown in [able 2.2

PA3L: 242 he “hanping Comsosition of iseal inputa
cakine Uo Total Honefactor Ianuts.
Agarares for 1921=2%, 1546-43
and 196466,
<ategory of tveragze ~» for Three year: of
non=factor input Total Non-facter Ilanputs
1521=23 19246 =h3 1964-66
Farn Regulsites S 54 Sehi2 6e02
Fertilizer 135 Do bl 1588 \ m
‘ime Ceb66 }‘?”’1 1452 }”"‘"3 0s92 ]‘6"“0
ceeds 10(’)\3 G.’}’Z L"!j
Tuel, 0il, grease Ce33 Beli1 12.70
L ower 1495 2,11 750
Re & Ho v
(i) 3uildings 11483 Golily 10627
(4i) Plant and
"7 #
¥achinery 436 o .57
Aail & Cartage 539 4,38 4,40
Depreciation
<i) Buildinga 5.96 i ‘0.96 600"’
(14) Plant and {
Other Inputs 52488 40.82 284720
TOTAL 99497 99496 1 99497

1 Hussey and Fhilpott, op. gites pe 2k
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The increase in fertilizer and lime usage, and fuel, oil,
and grease compared with the absence of any marked percentage
increase over the forty-six year period of other inputs lends
support to the fact that along with capital (and that includes
anchinery), increansed fertilizers have been largely res onsible

for an increased output from the apricultural sector.

Jroeth in real capital inputc (see igure 245) has
axperienced a steady and smooth upwards trend but from 1350
increased at a very much faster rate. The initiation of this
increased investment at this time can undoubtedly be linked to the
rising price of wool in that vear (see Fizure 2.1)s (I the
conyuonents making up real capital, plant and machinery showed by
far the biggest expansion followed by improvements and then
livestock. feal land value remained e constant $329.2 n.

Labour input decreased zlightly between 1921-26 and
then peaked at 153,000 man years in 1935, since whey, other than
for one short sporadic rise, the labour force in agriculture has
continued to decline to an all time low of 115,100 man years in
1966, This decline is likely to continue.

The relationship between increasing real capital and a
declining agricultural labour force - especially since 19950,
suzgests that over this periocd capital has been substituting for
labours.

‘ince nominal wages have increased more rapidly than
srices of faram inputs; At suggests that over time capital will
continue to substitute for labour. Indexes of nominal award wages
and prices paid for fars inputs are shown in Table 243,

The nominal award weekly wage rates for adult males
assumes that farm workers obtain at least this wage overall,
Yage rates, being an index of nominal wage rates, are more
restrained than if the index was constructed of actual ruling
rates, The table illustretes, that wages increased wore rapidly
than canital inputs into agriculture. Capital is likely to
continue to substitute for labour as its relative price falls.
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Index Numbers of Costs and of Nominal
' jale iage B (1960 = 1000)®

Vi Prices paid for comnmodities Hominal award weekly
used by farming wage rates adult male

1967 1,213 14265

1968 1,104 1313

1969 15,169 1929

1970 1,263 1,559*

a sgricultural rroduction Council, 9p. git.,
April 1971, pe 39.

* I'rovisionale.

2.6 SUHMARY
s e ATy

~nalysis of aggregate data for N... agriculture shows
that over the period 1921-567 groas farm output increased as a
result of increased real capital, increased real non-factor inputs
(especially fertilizer) and increased gross productivity.

New technologies have enabled labour productivity to
increase (especially since 1950)s This increase in labour
vroductivity has been simultaneously accompanied by large increases
in real capital inputs (again, especially since 1950)s It is
reasonable to postulate therefore that capital has been a partial
subatitute for labour over this period. Increased wmachinery and
improvements constituted the greatest proportion of the increased
total real capital,

Given that additicnal aggregate inputs are a function of
aggrezate farm investment, and that since 1963/66 - 1369/720
additional aggregate farm investaent has fallen successively from
$136.,8 ms to $39,0 n31 then the annual average compound growth

1  Agricultural Production Council, op. git., April 1971y ps 524
Jee also: "Farmers Attack Kiuistcr.

*¥§£aagl£g,,(Palneratca North) February s Pe Do
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rate for aggregate inputs, over these years, is likely to have
declined. Consequently the targets set by the Hational
evelopunent Conference (li.D.C.) for asriecultural exports have not
been met.1 If the decline in reccent years, in the growth rate of
ageregate inputa is to be compensated for; then the necessary rate
of growth in gross output will only be achieved by increasing the
growth rate of gross productivitye.

For gross productivity to incre:zse in the future
regulres that more outiut be achieved with the same or less
inputs or that current output be achieved with leas inputs.
Translated into practical terms this zeans that each labour unit
must milk more cows etg, Capitel inputs must be nore
efficlently utilized. As iebd (1968)° said:

There iz a lot of over capitalization in this

'.is/ high cost structure of farming today. If you
have two 60 cow farms alon; side each other you have two
dairy sheds, two tractors, two setas of milkins machines,

two vats, two of everything. And the whole lot can be
wrapped up by one nman seee

4 needed rationslization of resources, used in
agriculture, is thus implied as being a resuirement to increase
gross productivitye. Zestructuring of economically non-vinble
fars units is one way of partially attalning thia rationalization
of resocurces,

NOTE Initial input and output data is heterogeneous in
nature, In order to aggregate such data into workable
groups involves using & systez of index numbers. A
technigue not without its problems because of a changing
inputemix, inflation, and changes in the relative prices
of inputs over time. The data is used with an awareness
of the above~-mentioned weaknesses.

1 Agricultural Committee, ie ; Lo ycond hel:
1969 The National Developmen erence,
w t N.%i. Government Printer, 1969, p. 10.

2 lcLauchlan, gpe gite, H.Z, J. of Agriculture, June 1968, p. 28.
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NEJ ZEALAND AGRICULTURAL LABOUR SITUATION.

PAST AND PIOJ:ECTED

In Chapter Two labour wan considered as an homogeneous
input. In this Chapter the ,Z. agricultural labour force will
be examined in more detail.,

31 JRIMARY AND TOTAL LABOUR FORCH

The contribution of the primary 1nduatry1 labour force
relative to the total national labour force over time iz shown in
Table Ze1. colunn one shows that breadwinners as a percentage of
total population has remained approximately conmtant over the
period 1896-1366, 4 slight decrease beins discernable from
1946=1366 relative to 1296«1936, Column two shows that primary
producers as a percentage of breadwinners has shown a continuous
decline (with the exception of 1936)3 being in 1896, 36.0 per cent
of bregdwinners and in 1966 only 13.7 per cent. Column three
indicates that the percentage of total population in primary
industry has continuously decreased from 15,1 to 5.2 per cent over
the periods [Fxtracting the total agricultural labour force
component from the primary labour force we note that an absclute
decrease in the agricultural labour force from about 1935 has also
been occurring (see Figure 2.5).

1 Primary rather than agricultural should here be noted,
Primary includes all those in mining, fisheries, forestry and
agriculture, The increase in primary producers as a percent-
age of breadwinners in 1936 ias probably partially explained by
the increase in labour used in forestry during the time of the
depression. Agricultural labour is by far the biggest
component of the primary labour force.



TAALE 31

of 3readwinners and of Total Population.®
(1) (2) (3)
Nate of ?rea@@innerﬁ ag aPrisary producers as &‘of total popula~
sasnas I of total popu~ la 7 of dbreamdwinners {tion in primary
lation industry
1896 41,7 2640 157
1906 kho9 3140 1363
191é L1.4 3e 1261
1926 4146 2349 1046
1936 h3e2 2742 117
1946 3946 2143 8ok
1956 3746 1741 6ol
1966 33 ab 137 el

a Heports of the Consus, .-, uincuennial Censuses,
tatistics Depte., Fellington.
Various VYolume nunbers. Pities of volumes usually
"Cecupations of the People" or "Industries and
Cecupations”,

Jel BSTINATION OF THF TUTAL AGRICULTURAL LABOUR FORCE

It was noted in Chapter Two that the estimate of the
total agricultural labour force was that calculated by Hussey and
Philpotts Istimating the total .7, agricultural labour force is
not without its problems.

Ze2e1 Eroblems of Definition

The 1966 H.J. census shows that the number of persons
engaged in farming occupations does not coineide exactly with the
nuaber employed in the farming ianduatrye. A number of persons
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engaged in farming occupations are employed in other industries,
but on the other hend a number of personz in non-faraing
oceunations would be emsployed in the farming industry. For
exanple, gardeners are included under farm occupations but a
number are employed in parks and gardens. They will be included
in the lubour force of the non-foarm sector. Lxanples of people
in non-farmin: oceoupations who may be employed in the farming
industry are accouantants, cooka, and pilots of topdresaing
planes, Yor 1965 therefore under the ‘occupations' heading
there would be 126,200 persons in agricultural and livestock
production, whilst under the 'industries! headin; there are
1254100 persons in agricultural and livestock production, A
difference of 1,100,

For industries other than farming, fishing, hunting
and trapping, the H.4. Labour Department has half yearly returns
from employers, Consequently the Department's estimate of the
fara labour foree, is the residunl resaininsz, after perzons known
to be in employment in other industries ars subtracted from a
postulsted fisure for the total of all psrsons thourht to be in
employment. The residuzl is adjusted in accordance with the
latest quincuennial census, which, in respect of farming, is the
only reasonably accurate record of the total agricultural labour
force.

Table 3e2 shows decennial data broken down intc Maord
and furopean components as per ‘faraing industry'. Fhilpott's
estimates for these years is given for cozparison.

The following points are relevant to Table 3.2:

(i) The relatively small contribution that Suropean females
and total Macris make to the census total.

(11) The decrease since 1935 of the total agricultural labour
force.

(131) 1In the 1926 Census there was an error in the
classification of the number shown to be engaged in agriculture.



Az a result of this, the number indicated is too 103.1

She

the

recession that followed the prices of 1919«20 iz known to have

reduced the number of agricultural euployees, employers and those

working on their own account,

{hilpott's estimate therefore aay

be more accurate than that froas the census of 1926,

fotal ‘gricultural labour ~orce

1326 = 1966, ('000's).

ir

]
Hos of ‘uropeans Hos of looris cme- ;:'?g
- emnployed in agricul-} ployed in agricult- Jensus 0 o
o tural © pastoral ural % pastoral Total®} 5§
’ pursuits pursuits -
« ®
Hale Female | Total ] Male] Female] Total
(1 (2) (3} (&) (5) (6) (3 + 6)
1926 | 117,90 3ok 12043 69 15 ol 12848 1370
17)6 11“3"’05 'of‘ 15‘3.3 305 T 1060 160,2 16300
1945 § 107, 1063 § 11845 841 100 et 127.6 1300
1956 | 108,0 840 | 1164,0] 848 9 Ge7 12547 13Ce2
1966 § 1034 ] 13:1 §116,5 ] 73 1ot 847 12541 118,86
a womponents may not sum to total because of
rounding.
b lussey and "hilpott, op. cite, De 43,
(iv) T™e 1936 census total is distorted by the effects of the

depression as unenployed persons were included in the industry in
which they were normally engaged and hence the total is probably
somewhat overstated.

(v) At the time of the 1945 census demobilization was not
completed and therefore soon after 1945 the census total would have

been great

er than 127,600,

1 Private communication between author and Statistics Dept.
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(vi) The census totals for 1956 and 1966 are shown to be
approximately the same. The 1961 census showed the total
agricultural lahour force tc be 121,641, fhe increase f{rom 1561
to 1966 43 accounted for by an 'apparent' increase in females
enraged in azriculture because of the introductlion of tax
legislation in the intervenin:s period which made special
provision for family labour emnlioyed on farmoe. therefore the
1366 census total to be consistent with past censuses should be
mora ilke 113,000,

Thus the five yearly census is the most reiiable
indication we have of the total labour force engaged in agriculture.
In the absence of more accurate information, the estimations of
“Rilpott 1ia the most accestable, ziven the evidence available.

33 TIMADLS OF FUTURY MARPOMUA RE UIRED IX AGRICU LJSUAd Ao cinb.,
™ e -~ el S W v i - " v LT TR Tl ~ 4 het a3t
1’ :1 ke | ‘.'l.‘.u,h?{l::.'no U.‘;.V;.h(.u’?. Ja G fil RO, (190‘?) .'_‘;;‘4;) L‘i{.‘J
HATIONAL DEVELOPMENT SUNFLRENCH (1968).

In the lizht of the obaervation and evidence presented
that lzbour in agriculture is decreasing both relatively and in
abaolute termasy it 1s coavendent at this point to look at the
future lsbour recquirements, as determined by the igricultural
Jevelopment Conference (A.u.C.) 1964 and the National Development
Conference (H.D.C.) 1968,

On the basis of varylnp productivity rates of labour
(defined to be the number of ewe equivalents (L.E.) per member of
the farw labour force) the A.D0.C. caleulated five different
estinates of the farm labour forece that would be required if the
target of 111 me E.,E. (as set down by the targets committee) was to
be reached br 1972, 3ee Table 3.3, Between 1952«62, labour
productivity was estimated to have increased by 37 per ecent., If
the same increase in productivity centinued for the ten years
1962~72 and 1f by 1972 there were 111 m, E.E, then 122,800 labour
units would be requireds In view of the trend of an absclute
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decresce in form labour as discussed above, one would have %o
postulate two poagibilities:

fdither (i) the target of 111 me. ... by 1972 would not
be resched,

and/or (i) 1labour productivity (as defined) would fall

helow 1to 1952-52 level.

Labour productivity increase | Labour rorce lecuired
1962=72 by 1972
30,5 129,820
M0 126,000
324 (same as 1952=52) 122,9C0
40 120,700
bdy ) 117,200
& Heports /sricultural Developnent Conference

1963-64. “ellington: H./. Government .rinter,
February, 1966, pe 185,

In actual fact it is estimated that for 1969470 -
1970/71 total L.E.'s estoed at 101.6 m.1 If we assume the total
agricultural labour force to have been 116,000 in 1970-71; then
the retio of Z,i.'s per labour unit equalled 876, This gave an
increase in labour productivity between 1962-71 of 33.1 per cent,
wilch was 3.9 per cent lower than for the period 1952«G2,

The continuing decline in faram labour would further call
into serious doubt the adequacy of the estimates of manpower
requirements, as expressed by the Agricultural Committee of the
1968 H.D.C., that will be resuired by 1973 and 1979. Their
estimates are shown in Table 3.k

1  Agricultural Production Councll, op. gife, April 19571, pe. 12
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istimates of lianpower <eguirements
for Farming (including Farm Contraeting}.‘

1968«73 1973-79

1968 1973 1579 increases | Increases

Noe % Noe o

125,000 | 127,000 130,000 | 2000] 1.6 3000] 243

a Labour Committee, Heport to the Second Flen

Session - lay, 12§2. The Nation Develiopment

Conference, %ellington: N.i, Government Irinter,

1969. Poe 2“.
HUTL:  i'eople employed in farm contracting

services ARE taken into account in deriving the
census estimate of the total farm labour force.

since the agricultural labour force is unlikely to
increace and since the 1372 target of 111 m. ".5I., has not been
reached; then productivity of the existing labour force must be
improved still further by the more intenslive dissemination and
application (by consulting officers) of technical knowledge.
Cronin and Candlor1 in a study of factors hindering increased
production on the "angitaikei ilains, found that 36 per cent of
the lessz progressive dairy farmers, whc were interested in
developmental work, lacked technical knowledge and confidence to
develop. An increasing amount of capital to substitute for
declining labour (see Chapter II) and greater utilization of
profitable non-factor inputs will also be required.

3.4  COMPOSITION OF THE AGRICULTURAL LABOUR FORCE - JITH EMPHASIS
OX OiNSR-0OPERATORS
The decrease in the number of people engaged in
1 n. Cronzn and @, Candler, -
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agriculture szince 1935 has been documented above. It is
important to note the changing conposition of this labour force
in terms of age, and the relative proportions of employees to
owner-gperators over time, The composition of the labour force
will, to a large extent, determine the future economic structure

of ¥.,%., agriculture,

{ wner-operators are of interest because their number
and age patterns c¢an provide an insight into the past, present and
future structure of agriculture, with regards to the size of
holdings, the rural population and its needs (e.ge schools,
hospitals, roads and communications, etc.). Insight into the
anount of capital reguired to finance a farm in the future, the
resources that prospec¢tive owner-operators will be required to
manage and the adequacy of the rural populatiocn will also be
obtained,

3alie1 source of Data

The data of the two populations, total owner-operators
T=~0=C) and dairy owner-operators (D-0-0), has been obtained
entirely from the national guinguennial census. ilowever, since
age intervals are divided into ten year age groups it is most
convenient to report and project the population by time intervals
of ten years. Conseguently data by age groups is given for 1896,
1906, 1916, eees, 1966,

3eke2  hccuracy of Age Reporting

A general statement as to the accuracy of the data in the
two populations is here relevant even though the following remarks
are made with respect to the experience of American findings on
age reporting. No similar work for N.Z. data is known of,

Une commop human error is to round figures even though
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precise results may be desired or reqguested. This is particularly
evident in census returna where the age in intezral years is

soughte Particularly does this arise for ages ending with the
digit 9, and to a lesser extent frequently with digits, 2, 5 and

8 In the U...A. women are less accurate in reucrting age than
men, though little difference is found in Australia, Canada and

the United Yingdom. ieporting in the latter countries would appear
to be more accurate than in the n.s.A.1 Inaccurate aze reporting
is not thougzht to be a significant problem in New IJealand.

3.4,3 Layout of Data for total owner-operators and dairy-
oaner-ogeratora

‘he relationship between the total number of owner-opera=
tors and the replacement of an older generation of owner-operators
by a younger generation is important.a The relationship is a
dynasic one as is shown by Tables 3.5 and 3.12 (pages 61 and 80
reapectively)s In these tables original data is used up to and
including 1966, The data is presented so that each column
reports the age groups as shown by the respective census e.ge in
Table 3.5 under 1916 the columnu shows there were 2,100 ( & 25 years
of age), 11,700 (25 ~ 34), 15,700 (35 = &b}, 12,700 (45 = 54),
84200 (55 - 64) and 5,600 ( 3 65).

Lach column is off-set against the previous one so that
the lines going across the tables represent cohorts. Jhere a
cohort is defined as a population group (e.ge fara owner-operators)
that eater on some stage of the life cycle simultaneously (here a
cohort is characterized by the census year in which the farmers are
less than twenty-five years of age), and hence may be looked upon
as a group of people travelling through time together. Soae

1 RJ.J. Hyera, "Accuracy of Age Reporting in the 1950 United
States Census," American Statistical Assoc. J., 49, 268, 826.

Deceaber, 1954,
2 De Kanel, "Age Components of Decrease in Numbers of Farmers,

North Central States, 1890-1954," J, Farm Fconomics, 43, 2,
247. HMay, 1961,
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members of the group die or retire from the population whilst others
enter. Among those who survive to each age there will emerge a
typical pattern of behaviour that may be taken to characterize the
Zroupe. This typical pattern may be used to project the character-
isties of a population group, For example, take the 1916 cohort.
In 1916 there were 2,100 ( {25) owner-operators, 10 years later
{(i.es 1926) this group (which had now become the 25 - 34 age group)
had increased to 11,200; by 1936 this group had increased to
15,000 (35 - 44), but by 1946 had decreased to 15,100 (45 - Sk) and
by 1956 had decreased to 10,500 (55 = €4) and by 1966 had finally
diminished to 3,800 (265)., It must be emphasized that these
increases and decreases are net changes. That is, entries minus
withdrawals. ‘ntry is made by farm purchase, inheritance or some
form of tenancy. Withdrawals are due to retirement, forced sale,
death and out migration to non-agricultural employment. jenerally
net entries exceed net withdrawals up to the age grou. 35 - 44 but

thereafter net withdrawals exceed net entries,

3¢5 TOTAL EURQPEAN OYNER=QPLRATORS (T=0=0)

In collecting the data, because of the nature in which age
groups are reported from census to census, adjustments to the data
had to be made, Changes in definitions, omisaions and poor
instructions on the census form made the systematic and consistent
collection of data difficult, Tre precise method in which
ad justments were made is shown for one census year in Appendix 3.

Up to and including the 1945 census, Maoris were enumerated
separately at each census. The information pertaining to Haoris
was insufficient to categorise them into owner-operators by age
groups in these years; consequently they were completely omitted
from the series. In 1936 it was estimated that there were probably
less than 3,000 Maori owner-operators, and in 1966 approximately
24000 or 3 per cent of the total Furopean owner-operators. Their
numbers are therefore relatively insignificant.

Maoris were included in the 1956 and 1966 censuses,



TABLE De3 Total Zurepean Owner-Uperators. sriginal Jata Up to and Including 1366 (*000)

all Data iounded to ‘iearest 1C0.

Cohort] 1896 1906 1916 1926 1936 1946 1956 1966 1976 1986 1996 2006
2006 1¢9 ( o5)
1996 261 { 1.0) 8,6 ( 4.1)
1086 2e3 ( 1e35)  Feb ( 642) 11,7 ( 7.6)
1976 2.5 ( 2s0) 1043 ( 8e2) 12,7 (1062) 11,0 ( 8.8)
1966 2¢7 11 (1141) 13.7 (13.7) 118 (11:8) 75 ( 7+5)
1956 2.9 11.9 14,7 (15.7) 127 (12e7) B840 ( £a0) 249 ( 2.9)
1946 22 1347 17,0 1.7 (14e7)  9¢3 ( 3e3) 3.3 ( 3.3)

1936 245 105 19.6 16,9 108 (10a8) 3.9 ( 3.9)
1926 2.0 1141 16,2 16,7 106 348 ( 3.8)
1916 2.1 1142 15,0 15,1 10.5 3.8
1906 106 11,7 16,6 17,7 13.0 6.1
1896 2.0 647 15,7 15.5 1,3 7.1
1886 }1"03 9e8 12,7 9.4 7.6
1876 8.2 5e2
},..7

1866 546

}13.4
1856 he3
1846 340

[ Total | §3.1 58,0 59,9 BB8.2 Bhe1 6.5 02.9 5746 (57.1) 52,2 (10.3) TL7.3 (h0.5) B3.6 (31

0L9
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therefore it was necessary to establish the number of Maori owner-
operators separately from the Haori census volumes and deduct res-
pective age groups from the combined Turopean and Maori total.
This was also done when establishing the number of Luropean dairy

owner-operators by age groups.

‘here censuses enumerated owner-operators as being unspeci=-
fied with regards to their age groups within a particular occupation

class they have been distributed proportionately to age groups.

Data for 1946 has been adjusted from the 1945 census.

3541 ieliability of Total “uropean Owner-Operator Data

To check the reliability of the data expressed in Table
3¢5 it was hypothesised that the number of holdings greater than or
equal to eleven acres would most nearly equal the number of total
owner-operators for any given census year. Taixle 3.6 compares

these two sets of datae.

The reasons for the large discrepancies between total
owner-operators and the number of holdings in 1926 and 1946 will be
apparent from points (iii) and (v) on pages 53 and 54 respectively.
Throughout the series the number of holdings are greater than the
total number of owner-operators. This is not unexpected since a
proportion of holdings, designated as such may be run as separate
entities or as one farm, but still owned by the same owner. This
situation has also proved a problem in reconciling the number of
farmers with the number of holdings existing in Fngland and Walea.1

A further difficulty in attempting to correlate the
number of holdings with the total number of owner-operators is the
definition of what acreage constitutes a full time living to its
proprietor. There is nothing to say that a farm of < 11 acres
could not provide a full time living to its owner if he, for

1 3.E. Cracknell and H. Palea, '""Farm S8ize and Farm Business,"

#gg;ggigggg. Ministry of Agriculture, Fisheries and Food. 65,
2y 593, HMareh, 1959,
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and the Number of Holdings 3&13 acrese
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Date | loce of ruropean|lios of Heori Total] Totel Ho. oJ Difference

of Jowner operators|owner operat- (1+2){holdings > (4 - 3)
-ensus ors 11 acres®

(1) (2) () (%) (5)
1896 32,700 N/A - 364140 -
1906 43,100 K/A - 45,020 -
1916 56 ¢ 000 N/A - 61,770 -
1926 59,900 24760 62,660] 70,490 7+830
1936 68,200 29930 71,130 72,970 1,840
1946 64,100 34200 6743001 78,170 6,870
1956 69 4 500 2,740 724280 72,840 600
1966 52,900 1,960 64, 560) 65,700 840
a N.I., Department of Statisties, N, ., Officlal Ysarbooks:

{(Wellinston: Government irinting Uf7ice, Various volumes).

From 18986 - 1926 acreage groupings were given for
1 = 10, 11 = 50 acres etc, In 1936 the group range was
changed from 1 - 9, 10 ~ 49 acres etc., therefore the
series has been adjusted to couply with the former group
ranges. The numbor of holdings given for 1095 and 1906
are inclusive of holdings “» 1 acre inside boroughs.
1916 - 1966 are exclusive., Secause farm production
statistics give the number of holdings > 1 acre outside
borough boundaries for 1896 and 1306 an adjustment was
made, All data is therefore shown on an adjusted 2 11
acres, outside borough boundaries, basis, 1966 data =
private comuunication.

instance, farmed pigs or poultry intensively. rurther there is

no guarantee that a farm of 30 acraes need be a full time living for
its owner. Therefore releating the nuaber of holdings & 11 acres
to the number of total owner-operators tends to be somewhat

arbitrary.

The method adopted asbove does however provide a guide
line, especially when, in the 1906 census; it is stated that
"The actual number of persons described in the ceasus schedules as
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having occupations necessitating their occupying holdings of land
was 43,4387, Zven allowing for a few Maori owner-operators this
figure correlates extremely well with the eastimate of total ownere
operators for that year,

Further evidence that the data presented in Table 3.5
is reasonshly reliable and consistent are the similar proportions
within age groups over time., (see Table 3.7)s This Table and
Figure 3«1 show the relative stability and regularity of change,
hetween age grou s and from census to census,. The 1896 and 1916
cohorts depicted in Figure 3.1, and which terminated in 1946 and 1966
respectively indicates that the number of older farmers existing
in recent periocds ere largely detormined by the size of the older
gohorts. 3oth cohorts show rapid increases in the number of
owner-operators up to 33 - 44 years of age. The 1296 cohort then
levels off but falls rapidly between the 55 - 64 to ) 65 age
ZroupSe The 1216 cohort starts to fall rapidly at the 45 - S5h
ace groups and finally to a lower terminating level than the 1596
cohorte This is indicative of the low P 65 age group reported
in 1966, which ia itself the terminating cell for the 1916 cohort,

2e5e2 Diacussion of Trends Shown in the Data

From 1896 - 1956 (with the exception of 1946) the number
of owner-operators increased from 32,700 to 69,500, In 1966 the
number dropped to 62,900 and the evidence is that this trend will
continue. Over the period 1896 - 1966 age groups between census
years showed very little significant proportional changes, The
& 25 group remained practically constant from 1916 onwards. The
censuses 1916, 1926, 1956 and 1966 had a higher proportion of
25 « 34 and 35 - 44 than did other years., The years 1936 and
1946 had a higher proportion of older age groups than other years
due to the depression (farmers who normally would have retired,
didn't) and the war years.
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TABLE Proportions of Total “uropean Uwmer-iperators by Age Groups

Cohort] 1896 1906 1916 1926 1936 1946 1956 1966 1976 1986 1996 2006

2006 belt { 1e6)
1996 ol ( 245) 1948 (13.1)
1986 b ( 340} 1949 (15¢2) 2648 (24e3)
1976 helt ( 345) 1947 (16.7) 26.8((25.1) 25.2 (27.9)
1966 be3 1942 (19e4) 2643 (27.8) 2429 (2941) 17,2 (23.8)
1956 be2 1348 2546 (25.8) 28e3 (2547) 1649 (19.8)  6e6 ( 943)
1946 3okt 1947 2701 2545 (2547) 179 (18.9) 7.1 ( 8.3)

1936 307 16k 282 26.9 18,7 (18.9) 7ok ( 7.9)

1926 3ol 1643 25¢3 23.9 16,8 Gab ( 6.7)

1916 3e7 18e7 22,0 23.6 1543 61

1906 2846 2048 27.7 25.8 20,2 8.7

1896 Ge3 156 28¢3 25.9 20.9 1141

1886 2267 2247 15.7 113

1876 }"” } apa a6 8.6

1866 }“0.9 9.9
1856

1846 T3

a9

100s0 10060 1000 100.0 100.0 100.0 100.0 1000 100 T(100e0) 100.0(10060) 100.0(10C.0) 100.0(100,40)

ogg
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Do, B Fig. 3.1. NO. OF EUROPEAN OWNER-OPERATORS.
1896 AND 1916 COHORTS.

operators.
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The fall in the number of cwner-operators between 1956
and 1966 was due to a difference of 4,600 under the age of Li years,
(2,600 of these being from 35 - 44 age group). The 45 - 64 age
group increased overall marginally by 300 and there was a difference
in the P65 age category of 2,300. Therefore of the decrease in
owner-operators between 1956 and 1966 those under 44 years of age,
when expressed as a percentage of the 1956 total, comprised 6,6 per
cent of the difference and those 45 years and older coaprised 2.0 per
cent of the difference, i.c. an overall decrease of 9.4 per cent.
This ia indicative of the fact thal more young people who were
leaving or not entering agriculture found more opportunities and/or
higher remuneratica from non-agricultural employment.

In one way this is serious for the industry because a lot
of potentially energetic young people are being lost to the
industry. However, on the other hand the census doea show that
whilst those osmer-operators employing labour between 1956 and 1966
increased slizhtly those ouner-operators on own account (not
employins labour) decreased markedlye. Presunably, for the nost
part, these owner-operators have left farming for alternative
enployment and in the main are from farms that are, in themselves,
no longer viable units, However much one may sympathise with these
people, it does indicate that the industry is undergoing competitive
rationalization, }

The high price of land despite the relatively low returns
made from investment in purely non-speculative land, would seem to
indicate that there is no shortage of prospective owner-operators.

Cohort analysis only shows net changes. It is therefore
not possible to agcurately determine if the decrease in owner-
operators between 1956 - 66 was due to a decline in the rate of
entry or in the increased rate of withdrawal, or both. A historic
look at the net rates of entries and of withdravwals allows a
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truestinmate' to be made of the probable main causes of this
decrease, These rates are shown in Table 3.8.

TASLE 3.8 Fer Cent let ilates of fntry An
Docennial _ensusces.
1916 = 19466

Decennial Jhanpe in Total | Net Rate of et iFate of

Feriod Number of Cwner ntry dithdrawal.

Cperators
% % %

1916=1926 + 649 2845 2146
19261936 +1349 2745 1346
1936=1546 - G40 2245 2845
135461956 + Soh 376k 2340
1356=1966 - Sk 2146 3140

Tne difference between the net rate of withdrawal and
the net rate of entry ecuals the change in the total number of
farmers., It can also be seen that between 13956-66 the net rate
of entry and of withdrawal were the loweat and highest respectively.
The combined effect of these two counter opposing movenents gave
rise to a decrease in the total number of owner-operators of J.4
per cent, The low net rate of entry is an indication of the
fewer opportunities existing in agriculture for ownership and also
the higher remuneration obtainable from the non-agricultural sector.
The latter factor also influences the rate of withdrawal,

The aggregate nature of the data prevents any statement
of regional differences for age groups within or between censuses.

3e6

This section and subseguent subsections of 3.6 discuss
some of the possible alternative methods of projecting age datas
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Fumerous methods have been developed by which to project
a given population forward in time. iilat there c¢an be no
coertainty in estimates of future population trends (by use of any of
the projectizn methods), they can serve a uneful practical purpose
by indicating the approximste nuabers that appear most likely to
be attained, in view of the ianformation avalliadle. The possibility
of catastropnic events, such as war or astural calamity, or the
sudden appearance of important new fuctors without parallel in the
current situation or past experience, has to be neglected. It
mst always be recognised that such vossivilities exist and that the
trend of populaticn growth aasy conmequentl: be very different from
anything which could have been foraseen. fdthin the franewcrk of
present and peast experience; it i3 deairable to calculate upper
and lower limiis in such a way that the future trends w.l! more
vrobably lie between thece limits than outnide them, The 1limita
may be revised froz time to time in the light of changaes veing

observed in the current situation.

‘ansistent trends of change can reascnably be expected in
populations with fairly regulsr aze composition and where the =social
and eccnomic environment cxerts a steady or only gradually chsnging
influence. ‘he two populations being considered here, fulfil
these requirenents. (Sec Tables 3,7 and 3.15).

in attempt was made to analyse the data of T=0«=0's and
D=Dwits for projection purposes using first order Markov processes,
However, after investigation this proved not to be rossible for the
following reasonst

(1) The data in its present form is not detailed erough.
Only net movements are recorded.

(i1) The probability of moving from one state to another
state (i.e. from one age group to another) is one, whic:, in terus
of constructing a transition satrix is meaningless.
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A more detailed account of Markov chain analysis, as
applied to age cohort data, appears in appendix Ce

Se6e2

Another possible method of projecting the number of ownerw—
operators by age zroups is by use of cohort analysis. #ith the
excention of those owner-operators under twenty five years of age
the remaining age groups in any census are deterzined by the numbers
of existins owner-cperators in the cohorts comprising the data in
that census. leonomic and social factors ruling bhetween the last
enumerated census and the next will also have a direct influence on
the number of owner-operators that will exist at the time of the
next census.

ﬁlavson1 used the proportional changes between age groups
by averaging these changes between three consecutive coiiorts and
applyins them to the latest ceansus data tc project the series,
He assumed that because of the stabllity shown in the downward trend
from peak numbers in earlier colorts that more recent cohorts
(which would dominate the total nusber of owner-operators in the
immediate future) would decline in the same wmay. e used other
proportions for cohorts rising to a peak and an educated zguess for
the €25 group. 3ince the total number of owner-operators in the
Usdehe has been declining since 1920 his method assured that total
owner~operators would go on declining throughout the projection
period.

in Table 345 the number of owner-operators can be seen to
have been rising until 1956, from then until the present time the
number have been declining and as evidenced; shows every indication
of decliing into the foreseeable future. The downturn im the curve
repreaciating the total number of owner-operators has only just been
reached. Thus the taking of proportional changes between

T 2 o
1 M, Clawson, "Aging Farmers and Agricultural Policy," J, Farm
Zgonomics, 45, 1, 13+ February, 1963,
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consecutive age groups for any individually completed cohort
(ise. 1896, 1506 and 1966} or combinational averages of these,
when aprlied to the 1966 census data produces projections which
indicate an increasing number of owner-operators. Thie is

clearly contrary to the evidence glven above.

A weighted averace of proportional changes between age
groups could be used, but since there is no a priori evidence for

aacignine waighto; this would only complicate the projections,

3¢7 PACJISTIONS OF TOT4aL OulluRe=CULRADORS: 1966 « 2006

The projections for 1966 - 2006 (Table 3.5 outside the
brackets) were made using the proportional changes between age
groups as shown by the 1956 and 1966 census, and sp;plying them
to the appropriate 1366 datae. ioundin;: off of data was done after
the s:plication of these proportions, unly the &£ 25 age group
cannot bhe imsuted in this ways accordingly a figure zpproximating
the percentages of &£ 25 uaking up the total for 1956 and 1966
censuses is used. This is a best guess estimate only, but since
in 1976 it only accounts for about 4 per cent of the total owner-
operators is not considered inmportant. Its initial impact is not
significant until it has influenced the 35 - 4h age group in 1996
which then makes up 2648 per cent of the totals To see the
significance of imputing fewer owmer-~operators under twenty five
years of age, a low projection was estimated (see bracketed figures
Table 3.5)e The effect of smaller £ 25 age groups on the totals
does not become significant until 1996, Table 3.7 shows that over
the projected period the high proportion shows very little change
with regard to the relative proportions in the lower and higher age
groups. However, in the low projection there is a slight downswing
in the proportion in the lower age groups and a slight upswing in
the aigher age groups.

The projection iz thus made on the simple assumption that
the proportional changes occurring between 1956 - 66 will be the
same in the future. Implied in this simplifying assumption is the
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fact that economic and social changes will have the same relative
effect in the future as thevy had in the period 1956 = 66,

Ath regard to the sbove assumptions the high and low
srojections give a range within which the total numb:r of owner-
onerators is likely to falle Cee Table 3410 and “igure 3.2

ireodections of Total Uwner-iperator:

dme-Series Trends

Je7e1

e apge group data was also projected in aggregate form
by fitting least suuares regression curves. hree muliiple
regrecsion g;uations were forsulated usingz quadrstic equationa of

the type:
Y < a+ Bt + Bt°
1 2

where Y < The nuamber of total owner-cperators
(excluding Mmoris)s In thousandse
t = Time, where t takes on the values
«7y =54 =3, asey 7 for the yecrs
1896, 1906, seey 1966 respectively.

lesults are shown in Table 349

quation A in Table 3.9 was calculated using the conmplete
total owner-operator data (i.es 1096 = 1966 inclusive), whilst
enuation 3 was calculated omitting the actual 1346 data. The
third equation, C, was estimated by forcing the function through
the observed 19066 data ie.0. 62,900 and omitting the actual 1946 Jdate.
This was done to explore the outoome, from whet, in effect azounts
to 'weighting' the most recent data available. The method by
which equation C was formulated is shown in appendix D,

The Durbin - Watson *d' statistic is here reported only
for academic interest since its significance is 4ifficult to assess
owing %o there not being enourh degrees of freedom to test for
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“hree Multiple legresuion

Rgoults of

Lguations of Total Cwper-Uperators on Time.

(Ctudents T shown in brackets)

. lios of | .. =2
~uation ey Gonstant By B,2 . d
A 8 Kha223h37 1 24284940 | =4335342 | +35506) Je7199
(10.54068) 1 (6.25814)
3 7 65.403191 1 24333083 | =e35737 e I7428 | 2647914
(13.27773) | (Ca135h44)
» 2 65500755 | 24252139 | =«374974 | 496629 | 2.2180
(15,98837) 1 (2.79152)
gerial correlation in the errors.1 The best indicator ol fit is
el
the coefficient of multirle correlaticn T°, (lorrected for degrees
of freesdon). T-is coefficient {(corrected for desrees of freedonm)

shows the pronortion of the total sum of sguares explained by
regre=sicn and as such, partislly Justifies the omission of the
observed 1945 data in equation 3, since eguation 3 has a hirher ﬁa

than egquation A.

Foreing the curve through the last observed data (i.e.
1366) and omitting the actual 1546 data gave a lower &% than that
ontained for equation 3., +then equation C is used to project the
future number of total owner-operators for the years 1967 « 2006 a
curve lower than thnat obtained from using equation B is obtained.

“he projected nuamber of total owner-operators using
equation B and U are given in table 3,10, whilst the observed data
and the Curve cbtained by fitting equation 1) is shown in figure 3.2.

1 Je Durbin and G.:o. Vateon, "Teating for Serial Correlation in

Least Squares Regression. II," Jiometrika, Vol. 33, parts 1 and
2y Pe 159+ June, 1951, '
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36702 Summary of Irojections

Table 3.710 summarises the most important of the

rrojection estimates.

TA3LE 3410 Summary of I'rojections
rrojections 1966 1976 1986 1996 2006
High 62,900l 57,600 | 52,200 | 47,300 | 43,600
Low 62,3001l 57,100 | 45,300 | 40,500 | 31,400

“nuation B 64,200 |l 57,500 | 47,600 | 35,300 | 20,000
“guation C 62,900 || 55,400 | 44,900 | 31,400 | 14,900

hilst the high projecticn estimnte tends to flatten out
te low estimate decreases more rapidly, especially after 1986.
Paie line for estimate C goes approximately through the point for
1270 thet 1is the most recent estimate of the number of owner-
operators available (59,700): Doubt nmust be cest on the projection
as prescribed by equation C after 1986 because of the time span
involved, Lquations B and C add considerable welght to selecting
the low nrojection as being the most realistic estimate of the
future number of owner-gperators, that are likely to exist at any

given time in the future.

Using the low projection estimate by the year 2006
there will be half as many owner-operators as there were in 1966,
The rate of decrease, in the total number of owner-operators, is
likely to diminish through time.

In terms of the kinds of factors mentioned in section
3e4 (pe 58 ) the projections above are seen as being of paramount
importance in future long term planning.

1 Monthly Abstract of Statistics, '"Survey of Farm Employment -

une, 9" ngton N.Z., Supplement - August, 1971,
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3¢8  RLLATIONSHIU Brpivsy THu TOPAL HUMALK OF QUNER=OFERATORS

Aeis oM LOYERES

«nilst the number eaployed in agriculture haa decreased
since 17,5 the nunmber of owner~operators has only started
decrcasin,: since 1956, In actual fact, but for the war, it is
probable that the number ¢f owner-operators would have started
decreasin: from about 1946, Therefore there seems to be & lag
boatween deoreasing employees and decreasing owner-operators of
about ten yeara. Jut for the war there would also undoubtedly
have been zore employees during the war period but the downturn in
the number of eauployees had already occurred prior teo the war

starting.

The effect of the war makes it difficult tc conclude
whe! owner=operators sctually wou d have become more numerous thaa
the nuxber of employees. dowever it is likely to be very little
different froa the actual 'cros:s over' point of 1344, fhere are

three fuctors largely responacible for this phenomena:

(1) T™e large nuober of single man units crcated by the
Government under the land resettlenent scheme to rehabilitate
returned soldiers.

(i1) Isaproved communications and opportunities in the none
azricultural sector enabling the farm population to find more
resunerative employment off the farm.

(411) The start of aerial topdressing, mechanisation and
improved management technigues that enabled gross production per
lasour unit eamployed in agriculture to improve from this time on
(see Flgure 2,3), so that farm labour could be released from
agriculture,

The ratio of enployees to owner-operators has declined
over time as is shown in Table 3,11, column (4). Column (2) and
(3) are depicted in Figure 3.3.

The effect of there being no Maoris in the earlier data
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x to 1
Uwner=Cperators 1236 - 1966

77

(1) (2) (3) (&)
- iadlpotts ests of | My estse of 0«0 ] Imployees iatio
JYear total labour in uropean and | (1 - 2) (5 = 2)
aErics Hzori
G B o & - S, b & = 6«" 3 < L 7
TU,“{.‘ U_,,)'){"O )c.'{’(-(\} S g OLAJ .2
1906 G ¢ KO0 434100 534900 125
19167 117,400 56,4000 61,400 1e09
1926 15?,ucob G2 4660 24 4 340 1.18
1936 163,000° 71,130 114870 1029
1046 130,000° 674300 62,4700 0093
1956 130,200° 724200 57 4960 080
1966 115,800° 64,360 53,940 0033
& deports of the Census, [i,. ., uinuuennisl .eniusa3.
tr. cite.y, ‘xcludes lanris.
b Hussey and rhilpott, One Cites pe U3

would make very little difference to the ratice If anythingz one
wo:ld suapect that there would have been relatively more laocri
employees tharn lVaorli omer-operators, so makinr the ratic bigger.

b4 &
L)

p to 1336 the number of employees was higher and very approximately
parallel with the number of owner-operators. This i3 because up to
13%6, beside the c¢onverse of points (1i) and (4ii) above being

true, land was still being broken in which required a hish labour

input,

It 48 not at all clear that the trend which has been
apparent since 1944 will continue into the future. It zay well
be that there will be a reversal of this ¢rend, as there ic a
1imit to the exmteant of labour intensification.
operators have been gearing their units so as t{o become less
reliant on employed labour. This itself has been a result of
searceity of labour, economic pressure to reduce costs and the
technical know~how by which to remedy the former two exigencies.

Since 1944 ocunere
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In macro terms this amounts to a substitution of capital for labour
and how long this can continue remains a matter for speculations

At the limit thore comes a physical barrier as to the area one man
can work efficiently. it this juncture when this size is reached,
and no longer ahle to generate enough gross income, or fully
utilize Muapy inputs'efficiently, more land and/or labour may be
acguired, Under these circumstances, assuaing land to be a fixed
quantity, one can pradict that the number of owner-operators would
decresase more rapidly than the number of smployees. {n the other
hand however new ladbour savins tachnologles may inoresse the amount
of land an owner-operstor is able to manage. Thus zaintaining the
employee/owner-operator ratio below unity. This possibility with
respect to dairy farming is elaborated on in Chapter VI, Section
GeSelia

Dalry owner=cperators (U=0=0%) are a couponent of the
total Luropean owner-operators goling to make up Table 55 In
Table 3412 total uropean dairy owner-operators are enumerated
separately in exactly the same way. The bottom line of Ilable 2.12
shows D-0«0's az a percentage of T«0«0's throupsh time and indicates
that in the twenties and thirties D«0=0'as made up over 5C per cent
of all owner-operators (as defined in appendix 3) existing in
ehe at that times In 1966 D-0=0's made up only about 40 per
cent of the T-0=0's existing in N,2. at that time.

30501 Ine Nusber and Size of Dairy Herds

Table 3.12 includes all D-0=0's who, via the quinquen-
nial census, have listed their occupation as being principally
concerned with farming dairy cows. Thus in the late nineteenth and
early twentieth centuries there were very few farms where dairying
was the principal enterprise, largely because of the undeveloped
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TABLE 3.12 Total Furopean Dairy Cwner-Operators. actual Data Up To and Including 1966
(Numbers) 4ll Data lounded to learest Ten.

'ﬁrcahort 1896 1906 1916 1926 1936 1946 1956 1966 1976 1986 1996 2006
2006 1200 (300)
1996 1300 ( 600) 5220 (2410)
1986 1400 ( 900) 5620 (3610) 5300 (3730)
1976 1500 (1200) 6020 (4810) 6220 (4970) 4270 (3410)
1966 1640 6580 (6580) 6800 (6800) 4660 (L660) 21720 (2170)
1956 1420 5670 5860 (5860) 4020 (4020) 13720 (1270)  B&0 ( 4h0)
1946 930 6340 7170 4920 (L920) 2290 (2290) 540 ( 540)

1936 1h20 5340 9180 6300 2930 (2930) 690 ( 690)
1926 1460 6750 7950 7260 3380 790 ( 790)
1916 1380 7030 8680 6960 4130 970
1906 370 5100 10670 10220 5630 2100
1896 20 1540 7020 9100 7760 2490
1866 70 2120 503C 5190 3510
1876 100 1660 2700 2550
1866 100 390 1810
1856 50 570
1846 30
Total 370 7150 23040 36000 38640 29300 31030 25130 22580(22280) 21220(19%10) 20210(16250) 19100(12460)
2:0:05 Te1 1646 41,1 601 56,6 45,7 bh6 39.9 39.2 (39.0) 4046 (39.5) b2.,7 (40s1) 43,8 (39.6)
of T=0=0

.08
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nature of the land, Dairy cows were kept predominantly to satisfy
farm rejuirements. The years 1906 -« 1926 saw a dramatic rise in
the number of farms where dairying was the principal enterprise.
However the majority of the herds were extremely small, and as
Table 3413 shows, even twenty five years ago, the number of herds
with «&10 cows supplying dairy factories was still significant.
The decline in the number of D-0=0's aince 1936 is very largely due
to the decline in the number of D=0=0's with samall herds. This is
illustrated in Table 3413 where the decreasing divergency between
the number of herds with 3 10 cows and the number of suppliers to
dairy companies can be seen, until in 1968-69 there were very few
herds with <« 10 cows supplying dairy companies.

In 195657 there were 34,900 herds with > 10 cows and
only 31,030 D=0=0's, This apparent discrepancy is an indication
that there were 3,870 herds (34,900 = 31,030) of 2 10 cows where
dairying did not comprise the main enterprise and therefore the
owner-operators did not classify themselves as being dairy farmers
in the census returns. A similar situation can be seen to have
existed in 1966~67 but to a lesser extent; giving evidence that
dairying has become more and more associated with specislised,
large units,

3e3e2 ieliability of Total Furopean Dail

For reasons already stated Maoris are exciuded from the
data presented in Table 3¢12. In 1966 there were 2,178 Haoris
clasaified as being in agriculture and livestock production under
‘euployer of labour' or 'on own account', Hot all of these would
have been in dairying. Indeed it is thought that there are relatie
vely fewer Yaori dairy farmers relative to other forms of farming,.
Their omission is therefore not considered significant in this
analysis.

The 1926 data again caused problems, From the 1921
census the writer estimates that there were 32,770 D-0=0%s in



A Comparison Detween Number of Hards

#ith Ten or More Cows and the Total Humbqg

of 3unpliers to Lairy Ceranigs,“ ('000).

Year L7=48] 51=52] 36«57] C0=b61] £63=0k) 6L-65] 66=67] 6C=59

of factory
sup.lying
dairy co's,

(d) MNo. of
herds with 3| 34.0] 35.7) 34.9| 31.2| 28.9) 27.5 ..*).‘:+ 2446
ten cows (XN.)

J

{(c) lios of
herds with & 198 155 1063 He5
ten cows(a=b

1.0 -Jo‘l.‘

\Jn
J
-
o
o
-
i

a New .ealand Dalry 3Joard, 46th iyurm :roduction .eport,
QD e Cito' e "1}0

ROT> 3 he divergency is in fact worse than indicated since
the o. of herds with 2 1. cows includes town supply
herds whereas the total No. of supplicrs to dairy
comranics includes only factory supply herds. Few town
supply herds have ever existed with <& 10 cows. Further
inaccuracies occur becsuse some herda are 'mixed'.

411 firures rounded to nearest 100,

1921, but that in 1926 this figure had fallen to 13,000 It is
known that there was dAifficulty in 1ldentifying the different types
of farming from the census returns; probably ss a result of the
omission from the 1926 census schedule of any instructions to
lessen the use of general terms such as farmer, mixed farmer etc.
It is significant that those categorised as being in nixed farming
in 1926 shows a huge upsurge compared with 1921 and 1936, It is
thought that 36,000 represents a reasonably accurate astimate of
the D=0«0's in 1926.1

1 Private Communication between Author and Statistics Dept.
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Yor details as to how data in Table 3,12 was arrived

e

zince average herd siue

time (ses

in Table 3412 can be obtalied from Ta

& knowa to have

0"y > 14
I : ] )01 le

iacrensed

“igure 1,2) verification of the conasiastency of the

column two is

TA3LY 314 T'wo .stimates of H{erd Size iverarse

(1) (2) (2) (%) (%) (6)

suthorts est.] No. of cows|ive herd lerds of 2 10 cous
Year|of ‘uropean in ¥ilk ize
w0 (*000)% (3 = 2)]%0e of herds] tv. hserd size
1896 370 N/A
1906 7150 /A
1916 23040 75249 32
19264 36000 1303.8 36
1036 36640 13515 50
19461 29300 1661.9 56
1956) 51030 199447 G 35500° 56°
1966} 25130 2087.8 83 26h00° 80°
) b 4 B

1970F 23710 232046 98 23746 98

the estimate of the number of D=0«0's as per Table 3.12.

0D _c_i_s_o| De 670

Unpublished dairy 3oard datae.
Supply Ferme with Herd Ave of 96,9 cows, and 2039 town
supply farms with their cows makiag overall herd av.

approx. 93 cows,

‘upplement -

various volumes.

"Jurvey of farm
\uzaust, 1971,

lew _.ealand Dairy Board, &6th “arm ‘roduction

ienort,

Includes 21707 Foctory

colunn

three is the number of cows in milk not in boroughs and not on

holdings not covered by the CGoverament Statisticians census.
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Since the average herd size in Coluan four is cobtained by dividing
the number of cows by the estimated number of D-0«0's; then in so
far as the estimate of D-0C=0's only includes dairy farms where
dairying ie the principal enterprisc, the average herd size in
Column four is somewhat inflated, especially in earlier years.
iowever, as shown in Table 3.13 nearly all herds of 2 10 cows are
now operated by full time D=-0=0's, Conseguently the two
different estimates of the average herd size for 1970 agree, thus
showing the eastimate of the number of D=0=Q's to be consistent and

reasonably accurate.

3e9e3 biscussion of Trends iho n_D-0=0 Data

fable 3412 shows that dairy owner-operators increased up
to at least 19306, since when there has been a steady decline,
this is in distinct contrast to the nuaber of total owner-opcrators
wnich have only declined since 1356,

The pattern of cohorts is similsr to those of total
osner-operators and in Figure 3.4 each successively more modern
cohort is seen to become generally lower than the last as the number
of dairy owner-operators decline. lowever, there is little
diminuation in the numbers in the &£ 25 and 25-34 age groups for
these cohorts. The number &£ 25 in 1956 had not been higher
since 1926 and in 1966 there were more & 25 than in any previous
year. The decline in the number of dairy owner-operators has been
the result of rapid withdrawsl from older age groups. The balance
in favour of the younger portends well for the present and future
of the industry and is an indication that though in total, there are
fewer opportunities, young people do exist that are able to get
into deirying on their own account and that older people are
sufficiently mobile to move out of dairying for one reason or
another.

The percentage composition within any age group (Table
3+15) for any censuas year show remarkable stability and as one



TABLE 2:12 i‘roportiog of Total .uropean lairy _sner-Uperators, 3y Age Croups

Cohort]1896 1906 1916 1926 1936 1946 1956 1966 1976 1986 1996 2006

2006 63 ( 2e4)
1996 boli ( 347) 2743 (19.3)
1986 656 ( beb) 278 (2243) 304 (29.9)
1976 6e6 ( Selt) 28eh (24a7) 3047 (30.6) 22.4 (27.4)
1966 6e5 29¢1 (2945) 32.0 (34e3) 2341 (2846) 11.4 (17.5)
1956 be6 2246 2509 (2643) 1549 (2047) 3 (11.5) 242 ( 3.5)
1946 342 2244 2845 2240 (2241) 1048 (11.7) 247 ( 343)
1936 3.6 1842 29.6 25.1 12.3 (13.2) 343 ( 3.5)
1926 el 1745 27e1 23k 13.5 345 ( 343)
1916 5.9 195 22.5 23.7 13.3 3.8
1906 5e2 221 2946 26.b 13,3 647
1896 Seb 21,5 30.6 25.4 20.1 3.5
1886 | 18.9 29.7 21.8 1.4 9.9
1876 | 27.0 23.3 11.7 7.0
1866 | 27.1 12.4 7.9
1856 | 13.5 7.9
1846 8.1

" |

100.0 1000 100.0 100,00 1000 100.0 1000 100.0 10C.0(100.,0) 100.0(100.0) 100.,0(100.0) 100.0{100.0)

.gg
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Fig. 3.4. NO. OF DAIRY OWNER—OPERATORS.
1906, 1926 AND 1946 COHORTS
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would expect, similarity with total owner-operators (Table 3.7).
Table 2415 does however show more of a trend towards increased
proportions existing in the younger age groups and leas in the
older age groups. This no doubt i3 a function of the smaller
amount of capital required to get into dairy faraing and the
avallability of sharemilking.

Betwaen 1356-66 the number of D-Ce0%sz declined by 13.0
per cent, ize grou; for age group those &£ 4h accounted for
9¢8 per cent of the decline wiilst those S 45 accounted for 9.2
ver cent of the decline. Zespective figures for T=-0=0's between
105666 wore = 9.6 per cent, = 2. per cent and - 5.6 par cent,
Therefore the rate of decrease of N=-0=0's was alwmost twice as great
as that fron T-0=0's, This is a result of technological and
economic prezsures forcing dairy farmers to becone bipgger and rore
sroductive if he is to stay in the industry. further evidence of
this is provided by the decrcase in the number of [«(=0's
oneratinz on own account, S5ince 1351 the number of male Ne=(e(l's
exploying labour has remained approximately conatant whilst those
males on own account have fallen from approxiﬁately 204000 in 1951
to approximately 13,000 in 1966,

3410 LR0JTCTINHS OF DAIRY UWNER-OPURATONS 1966-2006

The proportionzl changes between consecutive age groups
betveen 1956-66 were used to project the data. The number in the
&£ 25 age group was again chosen arbitrarily, but it will be scven
from Table 3415 that it remained approximately the same proportion
of the total for any projected ten year period as in 1966, namely
about 645 per cent. This projection represents the high estimate
and is shown outside the brackets in Table 3412, The low
projection (inside the brackets) is computed in exastly the same
way as that for the high projection; the only difference being due
to the ssmller &£ 25 age groupe In 1566 De0=0'a &£ 25 reprecented
6040 per cent of T«0=0's &£ 25 years of age., Thorefore since the
low estinmate of T«0=0's &£ 25 years in 1976 was 2,000 then 60,0 per
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cent of 2,000 eguals exactly 1,200, (the low, &£ 25 estimate for
DeQ=0ts in 1976). Lach low estimate of & 25 for De0=0's was
estimated in this way. Lonsequently the difference bstween the
high and low estimate in 1976 is a result of imputing different
numbers for the «&£ 25 age groupe It is only in 1396 that the
difference works its way through the cohorts to make a marked
difference between the low and high 1966 total estimates,

inder the above assumptions, the percentage change in the
total numder of U=0=(0's for any of the projected pericds, (other
than for the 1396 - 2006 low estimate) are less than thut for
1956=66, his is because of a higher net rate of entry and a
slightly lower net rate of withdrawal than occurred in 1956=66,

See Table %.16,

The decrease in the rate of D=0«0's leaving dairy farming
(3ee Figure 3.5) is a direct consequence of the high anumbers In the
<< 25 and 25 - 34 age groups in 1966, For instance for the high
estimate, In 1976 these twzo apge rroups will effect 55.0 per cent of
the total U«D=0'%s that are likely to exist in 1976, Therefore
between 1966 = 76 should there be an unprecedented withdrawal from
these age groups without replenishment; then the decrease in total
SwQ=0'e may well be greater than that shown by the high estimate,

341061 Projection of D-0«0's Using Hegression Time-Series
Irends

In order to verify which prediction (high or low) was
most likely to represent what would happen im the future; using
the original data, various least squares regression equations
were calculated, The results are shown in Table 3.17.

The Durbin - 7"atson 'd' statistic is again reported but
only for academic interest as there are insufficient degrees of
freedon to test for serial correlation in the errors.

Eguations D and E are quadratic equations of the typet



89

Uecennial % change in total et rate of et rate of
census Noe 0f D=lelts entry ‘ithdrawal
1 156 - ':’{? o 1_'00 1347 i e
“n basis of projections:
196€ - 76 H - 1040 26,4 346
.1', - 11.“ 25.2 :‘(‘6
1976 - 86 H - 6,0 2742 33e2
L - 1244 2142 336
} ‘;6 L ,)‘i.’.) i - 1*., 1._6.9 _,;":.()
L - 16e7 177 Shek
1996 - - 55 2642 ki P 4
20086 & - 233 130? 32760
iesults of Four Multi: egressio
guations of Lairy Usmer-Operators (excluding Haoris)
on Time (“tudents T shown in brackets).
lioce off ,
Zquation ohits Constant B.‘ 82 83 ﬁa da
(263671 (ke 5L382)
E 6 |38,916562] 2,603142 |=2,591712 9585 2.4192
(5.81755) (9458595]
F 6 | 39.057048] 4354997 [=3.264411 {=5, 790581 .98951 345002
(«81123) [(7.89582) [ (4. 39541
G 6 |394237505) 1.090126 [=3. 240923 |+ 4 513270 49855 345577
(.51837) [{4.78%508) {(7.25582
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2
where Y = The number of dairy owner-operators
(excluding Haoris). In thousands.
t = Time, where t takes on the vaslues -3,
“2y =1y eseq 3 for the years 1306, 1916,
esey 1366 respectively.
The 1596 data was omitted froas equations D, =, F and G since at
that time dairy forms wore senerally not well enough developed to
distinguish thexm frou farme whose owner-operators have been
classified under total owner-operators.

e 1396 and 1946 data was omitted in the ectimation of
equation T (this iz also the case for the estimation of ejuatioas
F and G), The justification for omitting the 1940 data in

equation { is seen from the higher X~ value compared with that

ohtained for ecuation D,

In equations i and O a quadratic was grafted to a linear
function. The only difference between I and G wmas the point of
graft. In F 1946 was the point of graft and in G, 1936 was the
point of gzraft. Using equation G as an exanple the way in which
two functions are grafted and the propaerties of the resultant

function nre described in appendix I,

A can be seen from the §2 (corrected for degrees of
freedom) values in lable 3,17, eyuations I’ and G account for a high
proportion of the total sum of squares, being 989 and ,985
respectively.

Use of equation F predicts a number of dalry owner-
operators some 03647 above the observed vaiuo. whilst that of
equation G is some 55269 above the observed valuee In terms of
real units the two functions can be seen to pass extremely close to
the observed 1966 value. Fquations ¥ and G are sufficiently better
than aquation ¥ not to use equation F to project future numbers of
dairy owner-cperatorse.

The linear portion of equation F diminishes at a faster
rate than that for the same portion in equation G, as can be seen in
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Table 3417 (coefficient 63). Figure 3.5 depicts the observed

data and the curve drawn from eguation G

shen both linear portions of equations F and G are
projected to the year 2006 it is observed that both predict a
nunher of deiry owner-operstors lower than that predicted by the
previous lowest estimate (see Table 3.138), The estimates of

projections obtained frou equation I are considered to be too low.

361042 summary of irojections

The three projection estimates are summerised in
Table 3.18.

TASLE 3418 summary of Crojections
irajection 1966 1976 1336 1996 2006
igh 25,130 )| 22,580 1 21,220 | 20,210 | 19,100
Low 25,130 | 22,280 19,510 | 16,250 | 12,460

iquation F| 25,170 | 19,330 13,58¢C 74790 2,000
quation G| 25,630 21,120 16,650 | 12,130 7+610

In 1970«71 there were 20,305 feactory supply herds with
ter or nore cows and 1,958 town supply herds making a total of
224263 herds, Assuming all of these fall into the category of
D=0=0 it can be seen alreedy, that the number of D-0«0's has
fallen below the low estimate for 1976, The estimate from
eguation G of 21,170 would therefore seem to be about correct.

Assuming that the nuaber of town supply farms will
remain approximately constant; then in 1970-71 there wore still
54245 herds (26.0 per cent of factory supply herds) with & 70
cows, If there are to be no dairy farms existing by 1986 with
herds containing &£ 70 cows and if we assume that 22,263 - 21,170
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= 1,093 of these herds with &£ 7C cows will have gone out of
dairying by 19763 then 5,245 = 1,093 = 4,152 dairy farms with
herds &£ 7C cows remain to go by 1986, 7This leaves 21,17C =

44152 = 17,018 dairy farms with herds 2= 70 cows by 1986. This
is some 370 more than predicted by equation GC. It is naive however
to su pose that there will be no herds with &€ 70 cows existing by
17184, “owever, the numb r of herds between 70 - 100 cows is also
declining (approximately an average of LOO per year in the last
three years), whilst those herds with 28 100 cows increcased by 652
between 1968/69 - 1966/70 and by 82 between 1969/70 - 1970/71,
“ouzhly speaking, thsrefore, the estimate of the number of D=0=0's
for 1984, derived from eguation G, will only be out by the number

of herds with & 70 cows renaining in the industry by 1986, Other
things being equal, projection estimates would indicate that from
1986 < 2005 the most likely number of D«0O=0's likely to exist at any
civen time in this period, would fall between the range nredicted

by the low and the estimates as predicted from ecuation G, These
estimates irdicate the likely number of D=0-0's that can be expected
to be disnlnced from dairy farming in the years to come. furthermore
the estimatenz indicate the growth in herd sizes that is going Lo be
required from the remaining De=0=0ts 17 existing levels of fotal

production are to be maintained or increased.

The number of herds existing at any one time must not be
confused with the total output of milkfat, For instance in 1970=71
whilst herds of «& 100 cowe comprised S4.9 per cent of total factory
supply herds, they only made up 35,0 per cent of the total milkfat
supnlied by factory supply herds, This factor iz elaborated on
more fully in Chapnter VII, ».174.

In the long run it is impossible to be too dogmatic as
to the number of D=0=0's that there will be owing to changing
technology, changing markets, profitability of other enterprises
and sccial acceptability.




CHAFTER IV

& RLUGIONAL OTUDY IN TdL HANAWATY

4o LNTRODUCTIUN

As outlined in Jection 1.2 the Manawatu ‘o-onerative
Dairy Comoany is concerned to safeguard future nmilk supplies.
This fact, together with the proximity of the arca to !assey Univere
sity made it a logical arca for empirical study.

be2 DESCAIPTION OF THe LURVEY ARLA, AlD COMIN-:ILON NITH OTHER
DAIRYING DI TRICLS U. tilw ShAd D

‘he area in which the study was undertakea is shown in
Figure 4.%s Urawn on this map are the houndaries demarcuting the
four major soil series. The approximate location of each survey
farm is also shown by a Crosse sest of the uUroua “iver is
Manawatu County and -~ast of the river i: Malranga Tounty. Only

30 vmer cent of the survey farms were in iairanga County.

Le2e1 soils o ¢ survey Are

The survey farms differ .as to the soil series they are
on;y but since this is a structural study, as opposed to an intere
farm study of management techniques, the varying scils can be
ignored. The socils, once drained are approximately similar in
their productive capacities and are equally or more naturally
fertile than other soils of the country where dairying is the
prineipal land use, {For details of the four major soil series
found in the survey area see appendix C).
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Fig. 41.  MAP OF THE SURVEY AREA.
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h,2,2 Climate of the survey irea

Table le1 shows the 'normal'! climate experienced in the
survey area as recorded at Qhakea.1 i comnarison with actual
weather data at Chakea for June, 1963 - iay, 1369 is made as well
a8 & comparison of the 'norms' for other major dalrying districts

in the lorth Iszland,

In 19685 - 69, the year for wvhich the survey was conducted,
the ares described huzd an avera e monthly temperature of U.SOS leas
then the 'norm' snd a rainfall of only 1.35 inches higher ithan
the 'normal! yearly total of 35.83 inchess In 1968 = 63 the
survey area received sixty hours (or 3 per cent) more sunshine than
the 'normal' yearly total of 2,030 hours. In other words,
climatically, in 1968 - 69 the surveyed area experienced, in total
and in seasonal distribution, a clogse to 'normal' year,

Jhe 'normal' monthly temperatures do not vary sinificently
hetween dairvin: districts, however considerable variation does occur
between districts with regards to rainfall and the aunber of liours
of sunslline. The survey area having approximately ten inches less
total rain per year than the next lowest totals [his factor alone
may account for the relatively minor role that dairylug plays in
the Hunawatu Vluina.z 1t should also be noted that the lower
rainfall combined with {lat land gives the !Manawatu !'lains arable
potential lacking in other dalrying arecas of New lealand.

1 Chakea is seven ai%os northewest of Tongotea and whose "normal’
teaperature is 2,077 avove that of Falmerston Horth Aerocdrome.
Viormal' raiafall is the same at both localities,

2 deavy, non-free draining soils, topographic sultability to
other forms of production, longer winters and slightly lower
tomperatures may be other reasons for dairying not being so
popular as in more northern districtas.



TABLE h=1 Hormal Teamperature (°r), iainfall (inches) and Sunshine (ours).
J J A 3 v N D J F H y H Avelithly
Hormal Temperature” ~ienpe
Ruakura 747 14666 4846 51.2 Sheb 57.6 60.8 6242 64,0 61,4 56,8 51.8 553
#hakatane £9e3 U8e6 500 5049 5645 6040 6347 658 6642 3.4 58,8 54,0 5742
Hew Pl’mth 50.‘* 1’809 50-(3 5{3.8 51*06 5901" f’»i,.E; 63.“ 6.:‘03 6106 S“:aé* ﬁj*g 55.2
Chakea 88,2 87,0 48e6 51.7 58.6 57.8 60.9 63.3 6346 6143 57,0 5242 555
Chakea 1968«69 49e7 U640 49¢8 5040 5249 558 598 2.8 62.0 6143 55.4 51.8 54,7
Ho: £a11® Total  Av.lthly
zainfall ftaiaf%}
Rmar‘ l+.35 25“% 4.09 3.70 1*029 B.?O 3.86 5.}2 _‘:‘018 3..9{) 5‘1.02 15.27 ;5.;? 50
Fhakatane b 5023 l‘o?’* 5018 5;66 1‘000 30“” 3-3? 3’.6# &027 5011 "§029 24’-98 3#9.'33 !@.15
New Plymouth Bolih 5,59 5,9% 3,60 5475 4453 4476 he?3 Lo10 3467 5.071 531 59.43 4,95
Ohakes Bel9 2,78 3617 272 3,40 282 2.95 3.00 2491 2429 2.96 3.34 35,83 2.98
Chakea 1968-£69 5696 188 2435 3451 5432 1463 ha?8 3452 187 0652 236 3,95 37.68 o1l
= Fotal  Avelithly
Hormal Sunshine Sunshine Sunshine
Tuakura® 109 121 143 162 175 203 213 228 187 16 149 127 1982 16541
¥hakatane® d 156 163 172 192 189 2256 220 259 200 193 220 161 2353 19641
Hew rlinouth 116 135 154 168 175 201 216 245 194 196 165 145 2110 175.8
Chakea 113 113 142 173 191 195 223 247 191 177 150 115 2030 16942
Ohakea 1968-69 82 131 166 156 166 238 203 236 209 221 166 116 2090 17422

sontinued over ses

*L6



N.Z. Meteorological Service, "Ulimatological Table - Summary
of the Records of Temperature, rainfall and sunshine.,”
Extracts from ii,., Gazette.

There is considerable variation within Taranaki.

JoCs Gerlach, "Climatographs fart 1: sarm Zone of H.5,"
Dept. of igriculture, A‘ugust, 1970.

J.C+ Gerlach, "Climatogranrins r‘art 11: Cool Zone of the lorth
Island.” Dept. of Agriculture, November, 1971.

Ogel



he2e3 Ihe Humber of Cows and Humber of Herds by iHerd Size
in Speeci Districts

The decline in the number of dairy herds in the survey
area between 1950/51 -« 1968/69 is shown in Table 4,2,

In the whole of the Horth Island the number cf dairy
herds decreased from 45,935 in 195C=51 to 21,698 in 1968=69 (a
53 per cent decrease). In the Yellington land district (of which
‘anawatu and Xairanga counties are part), the number of herds in
the same period decreased by 72 per cent, The percentage decreases
in the Manawatu and Kairanga for the same periocd were 43 snd 56 per
cent respectively. shilst these decreases were typical of the
Wellington land district; 4in more firmly entrenched dairying areas,
su¢h as South Auckland -~ Bay of Plenty, dairy herd numbers only
decroased by 32 per cent between 1950/51 - 1968/69, The above de=-

creases are of course ngt decreases.

The biggest decrease in the number of herds were those
containing less than fifty cows. However, accompanying the decrease
in the total number of herds has been the increase in the total
number of cows in the lorth Island. See Table U4,3. 3etween 1950/
51 = 1960/61 the average rate of growth in the total number of cows
was C.45 per cent per year and bhetween 1360/61 - 1968/69, 2.4 per
cent per year. The number of cows in South Auckland and Bay of
“lenty has increased in absolute and proportional terms, whilst the
number of cows in Hanawatu County increased in absolute terms, but
diminished as a percentage of the total number of cows in the North
Island, The same applies with respect to Northland,

Also counteracting to some extent the decrease in the
number of smaller herds was the upsurge in the number of herds with
100 or more cows. The relative comparative advantage and speciale
ization in dairying enjoyed by 3outh Auckland and the Bay of Plenty
is reflected by Matamata County, having, in 1968«69, 66.5 per cent
of total herds in the County with 100 or more cows, or 51,0 per cent
for the combined two land districts. The increased number and
proportion of cows in these land districts, also reflects the above

CIBRARY
MASSEY UNIVERSITY



100,

TABLE be2  Number of lHerds by Herd Sizes 1930=51,%
1 )60-615 and 1968-69%, -elected Districts.
lerd Gize [10-39 L0=43 50=59 G0=59 70=79 80«89 90«39 100+ Total
Yorthland
1950=5 3452 804 648 477 290 199 125 230 6225
1960=61 1278 735 946 606 369 268 133 276 4431
196869 380 182 249 354 408 387 318 1016 3294
,—d of 6\\)-69 11.5 ;.6 706 1).7 2.14' 11.? )c? 3»).8 100.0
natamata
count
1950=51 3338 104 141 176 1%9 104 85 213 1300
1960=61 60 61 88 127 148 127 100 345 1051
1968=69 20 15 20 by 27 90 105 695 1046
v of 68‘69 1.9 1.1‘" 1.9 h.} 5."’ 3.6 10.0 (36.5 10000
S,Aucklagd
3¢ 0f 2o
1950=51 5836 1539 1543 1517 1116 830 546 1347 13874
1960=61 1653 1122 1333 1659 1427 1084 633 1927 10838
1968-69 bi3 269 389 674 808 1053 1012 4815 9438
5 of 63«6 hall 2.9 b1 71 8e6 1142 107 51.0 100,0
sanawatu
~ount
1950=51 333 25 75 7h 46 20 24 26 686
1950=61 102 63 79 81 Lg 38 23 1 473
196569 27 15 2k L6 50 L7 50 150 389
i of 68«69 6.9 3.9 662 11,8 12.8 121 7.7 38.6 100,0
Kairanga
countx
1950-51 355 ge 75 Ll 25 16 3 14 614
1960=G1 113 52 67 53 45 11 14 22 377
196869 A .23 22 35 37 25 22 78 273
% of 68-6% 14 B4 841 1268 1346 9.2 8.0 28¢5 10040
Jellingt
4?35‘0"—%’?' 6202 793 554 399 239 140 gk 181 8602
1960=611 1140 5772 529 405 265 164 114 233 3427
1968-69 | 223 178 207 268 269 229 191 763 2378
% of 65«6 119 765 8.7 113 1143 946 840 32,1 100,0
Nor [
950= 26369 L711 4079 3371 2295 1636 1067 2407 45935
1960-61 1 6272 3664 3835 3790 2831 2090 1261 3305 27048
1968=69 1§§o 975 1351 1958 2179 2439 2143 9003 21 gg
5 of 68=60 746 46 6.3 941 10,0 1142 949 41,3 10040
a
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advantages. The iellington land district in contrast had only
3241 per cent, and Hanawatu and Kairanga Counties only 38.6 per
cent and 28.5 per cent of herds respecgively, in the 100 or more
cous category. further more the Wellington land district Las had,
since 1550 « 351 a decreasing proportion of the number of milking
cows in the North Island,

The liumber and prercentage of Milkine Cows
3y Jelected Districts as at 31st January.

1950=512 1960-61b 1968-69°

- - .

b 4 t;}

Mstriet M 3 - @ 3‘“ @ 3 :

- 0 - 05 - Qo =

_g @ .9 - .9 a0 o

- o o -0 . w0

5 %% 5 |58 3 |°%

T3 RO ) R Q % 2 Q

Horthland 237,851 [ 14,1 246,295 113.9 286,317 11343

Motamata Ce 31,622 o8 95,902 Selt 133,650 | 6.2

;;‘ggﬁif”d' 7074023 [41,9 | 806,129 |46.7 | 1,031,798 | 48,2

“anawatu C. 29,178 | 1.7 29,649 | 1.6 354333 | 1.6

Keiranga Ce 21,665 | 1.3 20,865 | 1.2 23,410 | 4.1

Jellington 217,286 112,8 190,359 |10.8 209,043 | 9.7
Jorth Island }1,685,384 1,760,940 24139,527

¥

aybyc; Jee corresponding footnotes for Table 4.2,

In 1968-69 the distribution of the number of herds by
herd size between Manawatu County end the whole of the North Island
is seen to be very similar., Therefore whilst there are areas of
reasonably well structured dairy units, there still remein, on the
basis of herd size, a large number of marginal unite, Marginal in
the sense that their continued viability as dairy farms over the
next ten years is in doubt.
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be3 FORMATION OF THE MANAJATU CO-OPCRATIVE DAIZY COMUARY LIMITED

The merging of twelve previously independent dairy
companies over o number of years culminated in the present company
bveing established in June, 1960, fhis had the effect of extending
the companies'’ ¢ollection area from as far north as Haetihi and
south to a soint eguidistant hetwseen l.evin and Shannon, As &
result of amalgamations the Company reached the highest number of
suppliers (1,061 in 1968-63) in its history. In 1971=72 this
number had fallen to 805 milk and cream suppliers. In 156369
the Company received 24,429 m., pounds of milkfat and in 1971-72 an
eatimated 2%.751 me pounds of milkfat. 3o0th were good dairy
BeaBons. Other than for town supply herds the only other procese
sors of mil:z within this area are the Claxo Company, Bunnythorpe,
which has approximately 200 suppliers and the Uroua Downs Casein
Factory with approximately 60 suppliers. S5oe of the suppliers to
thease latter two factories are interspersed with those in the area

surveved - especially in the north east.

Lol SELECTION OF SURVEY FARMS
e

The large and contrasting area from which the llanawatu
Dairy Company collects its milk, made it necessary to study a_given
area within the Companies' supply area, in detail. Limited finance
and time, prohibited the underteking of a statistical cross section
of dairy farms throughout the supply area. The study can therefore

be considered a pilot study for a posaibly more comprehensive study
invelving all factory supply areas in N.Z,

The Manawatu Dairy Company listed all its supply farms in
the survey area, For purposes of the survey, those producing more
than 10,000 pound of milkfat, were selected. Those supplying less
than 10,000 pound of milkfat were considered not to be obtaining the
bulk of their gross farm income from dairying., For instance in
~ 1968-69 the average #.7.I., for a farm producing 10,120 pounds of
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milkfat was $1,597.'  Table 3¢12 (p. 80) would indicate that
theae small herds can be expected to cease production at their
present level before too long. Therefore their continued role as

suppliers of milk to the Company is insiznificant,.

Lobo1 Ixglusions

Uf the 129 dalry suppliers to the Hanawatu Dairy Co=-
operative known to be within the confines of the survey area, 18
were producing less than 10,000 pounds of milkfat. Of the
renaining 111 farms, nine were xnown tc have serious comrlications,
eese town supply and factory supply combined, unusually aigh labour
inputs because of contracting businesses, two successive share-
milkers in two years with the owner overseas and one farm with two
sharenilkers, etc. The remaining 102 farzers were included in the

final survery, ol which 33 were included in the fina! analysis.

4,5 SELFCTIOR OF THE SURVEY PERIOD

The survey was carried out in Mey - June, 1971 for the
season June 1968 - May 1969, The season 1968-59 was selected to
avoid the effect of the very severe drought of 1963-20, Also
there were severe carry over effects into 1970-71 and accounts
would not he generally available at the time the survey was carried
out, As shown in Section 4,2.2 the climatic conditions in 1968-69
approximated the 'normal' for the survey area.

1 New

Zealand Dairy Board, Farm Production Division., ¢

JUDDLY 85T

LA .
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be6 THE UESTIONNALKE = GENERAL I

“he amount and depth of information required about each
farm and its owner-operator necessitated a personal interview being
conducted, using a pre-formulated and pre-tested questionnaire.

The literature abounds with papers written on aspects of
survey work such as the gselection of the method to collect data,
the construction of a queationnaire and interviewing technigues,

:}allup1 discusses the different methods of collecting data
and the advantages and disadvantages of each. The detailed
conastruction of a questionnaire is covered by Enynoz and Festinger

3

but a more comprehensive and useful zuide to interviewing is given

and Kats. The latter also provide principles to interviewing,

by Ionroek and & bulletin prepared by the United States Department

of xgriculture.)

lie6e1 Objectives of the “uestiomnaire

The questionnaire related tc the past, present (the
ime at which the interview was carried out, May~June, 1971) and
future and had as its two main objectives:

(1) To ascertain, in detail, the resourceas used and the
production obtained, solely from dairying and enterprises closely

1 Gs Gallup,
ed. D. Byrn ( ashington: Divieion o
rrﬂ.inins. UQ:‘»QD'AO 1959)' DPe 5?0

2 8,L. Payne, W, (Pringeton: Princeton
University Press, .

3 Le Festinger and D. ¥atz (eds.), =

thnrigral Sciences (New York: Holt,
»

4 V.V, Monroe, lMimeographed Interviewers Manual, (Vashington:
UsSeDeAs)

5 University of Michigan Survey Research Centre, Mgﬁ§£; for
Inte rs le 5 f SeDeAey eographed

¥ ington: 3Bureau of Agricultur onomics, U.S5.DeAsy, 1946).



105
related to dairying, by the survey farms in 1968-69.

(ii) To determine how the present farm structure was achieved.
Current information as to the kind of menagement (partnerships,
sharemilker, etc.), age, attitudes and future aspirations with
regards tc the owners own future in dairying. uestions were also
asked as to production systems likely to be adopted in the future.

be6s2 Pre-~Testing the _uestionnaire

A pilot study was conducted on four farms to ensure that
the questionnaire was unambiguous and clearly understood, To test
the adequacy of the guestionnaire and to ensure the collection of
acgcurate data; farmes were also selected where the structural
make-up and management were complex.

As a result of the pilot study minor ammendments were

made before the final questionnaire was put to the final group of

102 resrondents. 30 an to be able to determine the authenticity and
accuracy of answers given to the questions asked; four 'straight!?
and one 'cross' check '"test' guestions were incorporated into the
questionnaire. (On the basis of these questions and on the inter-
view itself one respondent's questionnaire was excluded). The test
questions suggested that the information collected was not inaccurate

and inconagaggggc

For purposes of the structural study (see objective (i)
page 104) each farm was considered to have only one owner-operators
even where farmed in partnership.

hebe3

The gquestionnaire consisted mainly of closed questions
and was therefore amenable to computer analysis,
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Certain closed guestions were designed specifically to
fulfil the first cbjective, namely to deternmine the resources used
and the production obtained, solely from dairying and enterprises
closely related to dalrying, in the 196369 season. The following
remarks are pertinent to these guestions:

(1) Definition of total acreage

is that area of land owned or leased for dairying purposes
without any deductions such as for 'waste area' etc., being mades
It includes the area of runoffsa.

(1) pefinition of ‘waste area'

In questions relating to the area owned the 'waste area'
was deemed to be that area of fenced off woodlots and lakes etc.,
that were totally unproductive. Julldings, tracks, hedges, ctc.

did not come into this category since very few farmers accurately
know the acreage ‘'consumed' by these items, The 'effective acreage!
was found by deducting the 'waste acreage' from the 'total acreage's

(144) _“he Capital Value of lLand and Improvements

“he latest farm values at the time of interviewing, for

“airanga and Manawatu counties, (other than for receantly purchased
land) were set in lNovember, 1966, Since all values in the survey
area were nmade at the same time and since any change in value from
farm to farm would have changed differentially, no adjustment was
made to up~date these values to 1968-69, Therefore, in so far as
the study determines the amount and value of resources used by the
98 final respondents in 1968-£9, the value of resources is somewhat
underestimated, but is consistent.

In the case of land being leased out, the capital value
of the block of land was proportionately decreased by the amount
of land in the block being leased out.

The value of improvements and unimproved value refer
in each case to the total acreage of the particular block of land
actually farmed by the owner-operator himself,

Definition of total rected acreage (T.C,.A
The area owned referred to in (ii) above was by no means,
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in all instances, fully utilized. An adjustment to the 'home
ferm', 'run off' and 'other land' acreage and capital value was
accordingly made. Firstly any 'waste area' was deducted and the
unimproved value proportionately adjusted to give the new adjusted
capital value. Then, for the 'run off' and 'other land', the
breed, class and number of stock in each such class was recorded.
The number of months each c¢class and number of stock was grazed on
these areas of land was also recorded. Using a conversion factor
(see appendix H) for different treeds (Freisian 427 and Jersey [Z?)
stock was converted to dairy cow equivalents (U.C.%.) and on the
arbitrary basis of one D.C.E. per acre the fully utiiized acreage
was calculated. The acreage used for hay and silage was adjusted
on the basis of the length of time the paddock(s) were not able to
directly support any livestook, In all cases the acreage but aside
for hay or silage was known. fhis adjusted acreage was added to
the acreaze fully utilized by the livestock, whic: when added to
the effective acrecasze of the 'home farm' gave the number of total
corrected acres. (T.C.A.)s  The total gapital value of 'run offs’
and of Yother land' was accordingly adjusted pronortionately since
livestoc. were considered to have benefited from the improvenentse.
This adjustment to the capital value and any made to the capital
value of the ‘'home farm' gave the total capital value of the T.C.i.'s.

In some instances run offs as large as 80 acres were
hardl; used at all and therefore accrediting £0 acres and its
capital value to the total rescurce pool would have unduly increased
the respective totals. However, even though there were 27 farms
with run offs, (which had an averace area of 55,6 acres with a range
of from 4 to 134 acres) the difference between the total acreage
(12,173) = owned or leased - and the total corrected acreage
(11,873) of 298 acres was, in this study, not great.

(v) Lstimat ocedu or ¢ ating t g £

In estimating the gross farm income any hay or root crops
sold were credited to the value of crops sold outside the farm.
Incone derived from pigs was pot taken into account. This
was done so as to comply with objective (i) on page 104, The
value of any grain grown and either fed to pigs on the farm or sold
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off the farm was ngt credited. The acreage of any such grown
grain was deducted in the operations of (iv) above, If a grain
and/or root crop was gzrown for the livestock (other than pigs) on
the farm, the acreage so grown was credited to the total acreage
in (iv) above. towever the value of such feeds was not credited
to the gross farm incone,

The value of livestock and livestock products sold and
purchased was taken directly from the accounts, The change in the
value of stock inventory was calculated by recording the number of
stock by class and breed at the beginning and end of season. In
the case of a herd having some cross breeding (F. x J.) then half
the number involved were allocated to the respective class type
under s and J. This tended to lower the standard value and
Delelis totals somewhat, However, only 30 per cent of farms had any
cross bred stock at all and only 22 per cent had 50 per cent or
more of cross bred stock.

4 eomputer programme was written to calculate the change
in the inventory stock value which was the difference in value
between the total value of stock at the beginning and end of season,
Bach clase of stock by breed was also converted to a D.C.E. basis
for the stock on hand at the beginning and end of season. The
stock class values for each breed and the D.C.T, ratios for each
breed are shown in appendix .

If 'grazing out' was practiced, the actual cost of
agistment was included under the 'value of purchased feeds'. Like=-
wise if stock was '‘grazed in', the revenue so made was added under
'value of livestock and livestock products sold',

For purposes of the feed inventory hay was taken as
being worth €5 cents per bale and dairy ration at $75, per ton.

The value of milkfat was estimated by multiplying the
total milkfat supplied to the Dairy Company by the final payout for
milk supply. (32.076 cents per pound milkfat)s The figure used as
being the amount of milkfat supplied to Longburn was that supplied

by the Company.
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Actual details of the c¢alculation of C.¥,I. are shown
on pages 11L and 116,

(vi) Definition of labour unit (L,U,)

Uae labour unit or man year was taken to be any person

milking two times per day throughout the season with or without doing
any other work between milkings, Any person milking once per day
equalled half a labour unit, The rationale for these standards is
that the owner-operator would have tv employ a man fulltime to

milk two times per day if he did any work in between milkings or

note Fur purposes of estimating fractions of a man year, one

man year was also considered equivalent to 2,288 hourse or $2,5h0.1

ko SOHDUCTING THE SURVEY

o o

The author being the sole interviewer permitted the
consistent interpretation tc any guestions the resrondents were not
t .o clear about and ensured that information collected from the
accountas was consistent, The respondents were interested and
communicative, which is essential when answering open-ended

questions,

The interviews were all carried out within as short a
period of time as possible (iay = June) so that the answers to
questions relating to the managements future aspirations were all
made subject to the same socio-economic climate.

At the time the ihtarviova were made the L.E.C, negotia-
tions were still in progress. Further gloom was accantuated by
spiralling costs, relatively low returns for milkfat and the set
back of the drought experienced that year. Temporary respite, at
least, was seen to exist in the expected higher milkfat prices
for the 1971-72 season.

1 This is unrealistic from an owner-operators point of view as
he often works seven days a week, but to an employee a 5; day
week or 2,288 hours per year is a more realistic total on
which to take a proportion.
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4,8 RESULTS OF THE SURVEY.
CHARACTERISPICS OF THE 98 SURVEYED F4anM3: 1968-69

The prvsical inputs used and the production obtained
between 1963 - 1969 will first be described. The socio-econonmic
structure of the 98 farms will then be described and discussed.

Lo8.1 The Physical Inputs Used and the Production Obtained
Between June, 1968 ~ May, 1969

The ninety eight farms owned or leased a total acreage

98
x2 =izz1‘>¢-1’2 = 12,173 acres.

. = 124,1 acres. 1ange 50 - 427 acres.

N -

The distribution of these 98 farms, by the number of total
acres owned or leased according to acre size groups is shown in
iigure 4.2, Despite X, ejualling 124.1 acres there were 27 farms
with & 80 acres in total owned or leased and 47 farms with < 100
acres. This is approximately 47 per cent of the farms. If total
corrected acreage is used as a measure of size distribution there
are exactly 49 farms or 50 per cent with £ 100 T.C.A.'s from
which to obtain income from dairying.

The total acreage owned or leased by these farmers had a

total capital value 33. of:

98
Xs -%;:c.i', = 53,936,860

which was made up as follows:

1 Vhere !1 denotes the mean value of the variable.
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Value of Improvements X,, $2,718,187
and Unimproved Value XS' $1,218,673.

13 = %%0,172, Ranpe 3164620 = £100,600.

As one would have expected there was a strong positive
correlation between the total number of acres owned or leased and
their capital value. Zapital vslues besides reflecting guality
differences and size differences also gave another measure of
land input.

If the amount of waste area and area pat fully utilized
is discounted i.e. leaving that area from which dairy production
was obtained, then the total corrected acreage (I.C.A.) X6. was?

98
Xg = Z x 1,6 *° 11,875 acres
i=1

26 = 121,2 acres, Range 50 = 427 acres,

The Total capital value X7, associated with the T,C.A. (As) was:

93

i, -2 DC = 13,896,381
7 1=1 1,7

27 = $39,758. G2ange £16,620 - $100,600,

3ecause run offs were utilized to a far greater extent than had been
anticipated and because of the absence of large woodlots and areas
of bush etc. the difference, as already mentioned, between the
actual total acreage owned or leased and the total corrected acreage
was very small. Therefore in this study the existing structure
will be rationalized in terms of the actual total acreage, xao

Another measure of ‘'size' is the number of cows milked
Xgy as at 31 January, 1969:

98
Xg = :;;; =Z:1.8 = 8,699 cows.

Xs = 88,76 cows. Range 43 - 294,
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Figure 4.3 shows the distridbution of milking cows by herd
size groups. {n the assumption that 120 or more c¢ows warrants a
second fulltime labour unit; then the figure alsc shows that there
are only 14 farms where two or more fulltime labour units are
warranted. A comparison of herd size distributions iz made between
the North Island, Xairanga and “anawatu Counties and that existing
in the survey areaj in Table b,4.

TABLE bob Comparison of Herd Sigze Distributions:

1968-69,% (1)

Herd Size Lo=49 50=59 60=69 70«79 80-89 90=99 100+
Kels 4,8 6.9 9.7 10,8 1242 10.7 Lh.9
Manawatu C. l&oz 606 1207 13.8 1209 8-3 '01‘5
Kairanga C. 9¢5 9.1 14,5 153 103 9e1 32«2
'J)urvey Area 1‘.1 601 22.& 1603 150} 802 2706

a Derived from Table 4.2 and Figure 4,.3.

dnilst the herd size distributions for the lNorth Island
and Manawatu County are very similar, the distribution of herds
by size groups in the survey area is atypical with respect to the
North Island, Hanawatu County and Kairanga County for the 1968-(9
season. The survey area having a similar proportion of herds in
the 40-49 and 50-59 cow groups, but a very much higher proportion
in the 60-69, 70-79, and 50~89 cow groupsy resulting in there
being a smaller proportion of large herds in the survey area compared
with any of the other three areas. The reason for the larger
proportions in the 60«39 cow herd groups in the survey area is a
likely result of there being many returned soldiers being settled
on rehabilitation blocks after World War II.

The data in Table 4,4 supports the earlier contention in
this Chapter (p. 102) that because of the difficulty in making
inferences to other dairying areas in N,Z., the results obtained are
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only applicable for the survey area, and as such, the study should
be considered a pilot study for a larger undertaking incorporating
all factory supply dairy farms in H.i.

Gross Farm Income (G.F.I1.) Xg, was comprised of four

component parts euch that X, was a function of:

9

» s 5 7
Ky = 2k 3 K ; ¢ = S
2 1o L0 'S 1,1 e T a2 3 4T 1413

‘uch th: X X R & X X
uch that Xy = (*10 + 444 x12 + A13)

and where:
Y4ge value of crops sold off the farm = 11,961

210 = $569. Pange %20-%2,501,

A11. value of livestock and livestock products (other than
milkfat) sold, minus livestock purchases + inventory changest

1227 4645

E11 = $2,322. Range 3499=%8,625,

x1?, value of opening feed inventory plus the value of
purchased feeds minus the value of the closing feed inventory:

]

$=451, Range $H,141 to 1,300,

12
X13. value of =milkfat: = $805,876

Xyy = $8,223. 7ange $3,031=527,909.
Xge Gross farm income = $11,961 + 227,645 - 32,968 + 805,876

= $1,012,514
xg B 310'332. R‘ng. $".098-s33'°19.

The distribution of C.F.I. (xg) is shown in Figure 4.4
to be heavily skewed to the left, consequently the average value
of x9 (10,332) is misleadings The median value is $9,200-
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Approximately 61 per cent of the farms had a G.F.I. of
&£ 510,000 and of these 27 per cent had & 30 7.C.A.'s and 42 per
Cﬁnt had ‘95 P‘\JOJF\..B.

(nly nine farmers had alternative sources of farm incomes
from other enterprises not taken into consideration in estimating
the above G.F.I., (xg). Zight kept pigs and one ran sheep as a
minor sideline to their dairying operations.

In all cases ailkfat was by far the most important product
going to make up G.F.I. There was a high positive correlation
(r = 0499) between the value of butterfat produced and the G.F.I.
for individual faras,

The total milkfat supplied to Longburn K1“. was:?

8
X4 zixi'w = 2,512,503 1b
i=1
§1k = 25,637 1b. Range 9,449 - 87,012 1b,

The distribution ratios of milkfat per cow, milkfat per
TeCoehoy milking cows per [',C.A. and milking cows per labour unit
are shown in Figure 4.5. The average milkfat per cow (milkfat
supplied to the factory divided by the number of milking cows) from
the factory supply industry for N.Z. in 1963-69 was 284 pounds per
cowse In the survey area there were 50 farms with an average
milkfat per cow ratio (calculated in the same way as for the ...
industry) lower than the national average.

M er T.C.hA. showed considerable variationsj the
range being 66 - 428 pounds per T.C.A. and an average of 224 pounds
per T,C.,A. Milkfat per T.C.A, was positively correlated (r = 0,93),
with the number of dairy cow equivalents at the start of the season
per T.C.A. This is not to say that a high stocking rate is the
only factor responsible in achieving a high output of milkfat per
aclre.

The distribution of milking cows per T.C.A. had a range
of 0428 « 1,40 and a mean of 0.78. (The average number of

D.C.E.'s at the start of the season per T.C.A, was 1,14, Only 38
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farms had a DU.C.E, at the start of the season per T.C.A, of & 1.0,
whereas 83 farms had 2 milking cow per T.C.A. ratio of €& 1.0.
This is indicative of the fact that the vast majority of farmers
reared their own replacements on their own or leased property.

Only eight farmers grazed any stock out at all.)

5ince exact measurement of the number of labour units
associated with dairying and closely related production is
extremely difficult to establishj the ratio of the number of cows
milked per labour unit is implicitly sudbject to some error. For
inastance where only a small herd (say 60 cows) is milked, the
husband and wife may milk two times per day throughout the season.
Sormetimes the husband will admait to not being able to cope without
the n2elp of the wife, whilst in other instances, the help of the
wife, whilst appreciated, waz not absolutely necessary. In the
latter case the wife helped only because she thoroughly enjoyed
doing so, but was, to all intents and purposes counted as being a
labour unit. fhe distribution illustrated in Figure 4.5 (d) does
however give an indicatiocn of the situation. On 53 farms, & 53
cows were milked per L.U., whilst on 73 farms there were & 55 cows
milked per L,U, The highest number of cows milked per L.U. was
95 and the lowest 26, with an avera e of Sh. The national average
for 1963-€9 was 68 cows per L.U.

The 98 farms had a total labour force, 115 of:

98
115 = zi;x 1,15 © 168 labour units

R.c = 1.7, Range 1.0=3,30 labour units.

15

5ince each ovneb-operator was one L,U, this left 70 L,U.'s,
the vast majority of which consisted of contract and family labour
(especially that of the wife). There were 12 double partnerships
(but only some of these were working partners) and outside of these
partnerships there were 5 married men and 12 single men who were
employed full time (some of the single and married men wers sons of
farmers in the survey).

The total value of the plant (book value), X, was
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S
Nota={ lesources, products Unit i= 143 YAvepen RERRe
tion] and ratios o where farm' b
J=100020

X, No. of farms farm 98

fa |rotal acres owned  lacre| 12,173] 124.1 | 50-b27

. Total capital a i

’ Value of improve- R

4 ments =X $ (710,357

x5 Unimproved value $ 11,218,673

x6 ‘? nU ol"\. acre 11 '875 121 .2 50-“"2?

X2 T°::iu§“g§t§t ¢ 13,896,381]39,758 | 16.620-100,600

%]

1 O f 3 [o) Ly

Xg omiike;ows cow 5,699 £9 § L3=294

49 ReFals $ 11,012,514110,332 | 4098-33,019
- Value of crops sold ”

%10 | off the farm ¥ 11,961} 569 | 20-2501

i Value of livestock ¢ y ;

X414 e i icanly 3 227,6h5) 2,322 | 499-8,625

. Value of net feed 2
%12 inventory $ =32,9681 451 | <4141 to +1300
X4y |Value of milkfat s | 805,876] 8,223 | 3031-27,909
. Total milkfat

Xqy supyited 1b ]2,512,503]25,637 | 9,449-87,012
l15 Total labour units 7 1681 1.7 1.0 = 3,30
X16 300k value of plant s 185,707 1,914 | 140 « 6753

| value of fertilizer

X472 and lime s 354192 382 113 - 1,490
X4g |Cows per labour unit 54 |26 - 95

X19 Milkfat per cow 286 {176 - 511
Xzo Milkfat per T.C.A, 225 66 - 428

The 'average per farm' data represents the average
characteristics of a dairy farm in the survey area,
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$185,707 with an average of $1,914 and range of €140 « 36,753,

The average value of fertilizer and lime x17. used per
year between 1367-70 was $382,00 with a range $13-%1,490,

A summary of the main resource and production character=-

istice are shown in Table hL.5.

be9 SUCIC=-ECONOMIC ALPECTS OF THE SURVEY FARMS

The zuestions in the questionnaire dealing with the
non=-physical aspects of the survey were designed so that the answer
to one question could be followed up in an appropriate manner by
related cuestions, All possible outcomes implied in the original
auestion were subsequently and sequentially followed up by further
questions to a logical conelusion, The construction of a
‘decision tree' incorporating these sequential questions enabled the
number of individuals in a particular set of circumstances to he
recorded. (A simplified 'decision tree' appears as appendix 1).

be9e1 Type of lanagement and Time Spent in Dairy Farming

Of the 98 farms, 74 were run by the owmer, 12 as
partnerships and 12 by sharemilkers, operating a 50/50 share agree~
ment, These groups represented the kind of management in
existence amongst the 98 farms.

0f the 86 farmers designated as being owners and in
partnerships, 7 had been in dairy farming between 6-10 years, 10
between 11«15 years, 16 between 16-20 years, 10 between 21-25
years and 19 between 26-30 yvears. Twenty four had been in
dairying for more than or equal to 31 yearas. Seventy nine of
these farmers had had over ten years of experience in dairy farming.
The average length of experience was twenty six years, Despite
the length of time wost of these farmers had been in dairy farming
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the majority had only becoae owner-operators in the last twenty
five years, Twelve haviang become owner-operators in the last O=5
vears, 17 in the last (-10 years, 19 in the last 11«15 years, 13 in
the last 16-20 years, 15 in the last 21-25 years and 10 in the last
26 years or more. Un avera e they had been owner-operators for
fifteen ycars. ‘nere was a positive correlation between the time
spent in dairy farming with the time spent as an owner-operator.
Un the averae it took between ten to eleven and =z half years to
attain the status of an owner-onerator, Consegnently there was
little difference in the average length of time to attain the status
of full owner=-operator, between those that considered that they had

had considerable fgmily help and those that considered they hadn't,

be9e2 Age Distribution ‘mongst Survey Owner=-Operators

Conpared with the national age distribution of dairy owner-
operators in 1366 (see Ch. 3, pe g5 ) there were, in the survey area,
approximately 7 per cent less and 14 per cent nore persons in the

25~34% and 45«54 age groups respectively. See Table 4,.6.

TASL: g6
Age Group (years) |25 | 25-34 | 35-44 | 4554 | 55-64 | > 65]
Kumber 2 15 26 39 12 b
Percentage 2.0 153 26.6 39.8 123 4,0

Typically in the national age groups a net decrease in the number of
If this
were to occur for owner-operators in the survey a high number of

dairy owner-operators occurs between 45«65 years of age.

present owner-operators could be expected to leave dasirying within
the next ten years. The net result will depend on the number of

new entrants to each age group and the numbers leaving each age
groupe.
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4e9.3 The Number of Current Dairying Units Likelv to be
Lost to the Industry in the Next Ten Years

An indication of the number of present owner-operators
n the zurvey likely to leave dalrying and the number of units like~
ly to be lost to non-dalrying production in the next ten yeara, is
given bhelow.

Excluding share-milkers, of the remaining eightysix
owner-operators, three did not intend staying on their present faras
until they retired. Two of these intended leaving dairy farming
altogether within four years to take up jobs in town. 3oth had
units of less than 100 acres each, The third farmer was going
dairying in the iaikato, within the next three years, llis present
unit had considerably less than 100 acres in total. All three of
these owner~operators seemed almost certain that when the time came,
their units would be =zcld and amalpamated with units that were
currently not in dairying. “roviding none of these enlarged units
turn to dairying within the next ten years, three units currently
producing a total of 57,333 pounds of milkfat pe- year (on the hasis
of 1968-69 production) from a total of 231 acres will, in the next
four years, be lost to the dairying industry.

Tdzhty three owner-operators said they would manage their
present holding (providing general economic conditions were no
worse than they were at the time of the survey) until they retired.
(Unly three were uncertain to the extent that they answered "don't
know" ). 0f these eighty three owner-operators, six declared that
they had no intentions of carrying on dairying for longer than ten
years. Three of these had already started to change conpletely into
alternative enterprises. 0f the others, one intended changing in
5«6 years and two in 7-10 years time, Thus within the next ten
years, six of the eighty six owner-operators presently producing
milkfat are likely to have ceased doing so. The total acreage
owned or leased ans the total milkfat production lost to the dairying
industry, on the basis of 1968-69 production, as a result of these
owner-operators changing over to other forms of production; will be
762 acres (range 50-~227 acres) and 155,580 pounds of milkfat per
years
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In total therefore it appears highly likely that between
1970/71 -« 1980/81, nine dairy owner-operators, a total of 993 acres
and a realised milkfat potential of at least 212,963 pounds of
milkfat per year will be loast to the dairy industry. (At least
for the remainder of the working-life of precent owners).

The remaining seventy seven (&6-9) owner-operators were
asked when they envisaged retiring. 5ix said in 1=2 years time,
but all but one had units in excess of 150 total acres, as did the
one farmer who intended retiring in 3=k years time. Light owner-
operators intended retiring in 5«6 years time and five of these had
units of less than or equal to 100 total acres. A further eight
owner-cperators intended retiring in 7-10 years time and six of
these had units of less than or equal to 100 total acres.

Therefore of the 86 owner-operators there is every
pessaibility that within the next ten years, 32 will not be in
dairy farming, In terms of these 32 owner-operators and forgetting
the above 9 owner-operators, there are 12 owner-operators out of
the remaining 23 that have less than or equal to 130 total acres
eache The ovwners of these units conmidered that they were not
large enough under present day conditions for a new owner to take
over and make a reasonable living for himself and family, as well as
repaying the mortgage. The units were unlikely to be able to
generate an acceptable net farn income from dairying or from other
forms of production other than from intensive horticultural
production.

Of the twelve owner~operators owning units with less
than or egual to 100 total acres and who intended retiring within
ten years; five had sons whom they thought showed an interest in
taking over and seven either didn't have a son, or if they did, the
son showed no interest in taking over the farm,. With respect to
those owner-operators with less than or equal to 100 acres and who
had sons interested in managing the farmj; all five farms had
conventional milking sheds in relatively poor states of repair, and
which more than likely would, in their opinion, require extensive
rebuilding at costs approximating $5-6,000 each, VWithin the next
ten years therefore a decision has to be made whether to make this
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investment on a relatively small acreage, obtain more land (if land
and credit are available at an acceptable cost), or sell out. For
one or all of the above reasons it seems unlikely that the sons will
take over the present farms per se.

It is of interest tc note that of the eleven owner-
operators intending to retire within ten years and who owned more
than 100 acres in total (in fact all except two owned over 150
acres), ten had sona who were either working on the farm or who
showed a definite interest in taking over the management of the
farm within the next ten years. (i.e. either before or at the time
the father is due to retire). Prom the structural point of view
these units offer the next generation anyway, a sound viable unit
from which to utilise and bemefit from modern technological
development and from which to generate a considerable and adequate

G.F.I.

#ith respect to the twelve farms with less than or equal
to 100 total acres and whose owner-gperators are retiring within
the next ten years it seems to the author that whether the present
owner-operator has sons to go on the farm or noty within the next
ten years these farms will either absorb or be absorbed by other
existing units, If the assumption is made that these twelve units
will not remain unaltered with respect to acreage; then the two
following propesitions state the extrene, diametrically opposite
outcomes, of possible combinational outcomes to events that could
occur to these twelve farma.1

(i) 411 twelve units could be amalgamated with other units
which are currently in dairying. In which case no land would be
lost to the industry and providing present production obtained from
those units being amalgamated was naint-ihod; there would be no
decrease in total production. The number of owner-operators as

1 Amalgamation of land ownership can be complex. #.g+ land
lost to agriculture, increasing and decreasing faran area,
consclidation or fragmentation of ownership. GSee: G.E,
Jones and A.J., Simmons, "Towards an Interpretation of Change
in Farm Structure: A Nottinghamshire Case Study.zufhg_gg;!

sy University of Oxford Agricultural Economics
Research Institute, 10, 8, 332,
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such, would decline by twelve. All twelve units have at least one
immediate neighbour that is producing factory supply milk, Therew=
fore, providing credit could be arranged and providing neighbours
wanted to amalgamate, there is no reason why land or production
need be lost to the industry.

(ii) This proposition assumes that all twelve farms could be
analgamated with other units which are currently not in dairying
(and which have no intention of going into dairying within the next
ten years). If this alternative were to occur 934 acres and
214,764 pounds of milkfat per year, on the basis of 1965/69
production, would be lost to the dairy industry. In so far as
technology (other things being equal) is enabling more milkfat to
be produced from the same acreage; the above loss in milkfat over
estimates the loss of production likely to be incurred by the
industry. The number of owner-operators would decline by twelve,

These two extreme possibilities are elaborated on in
section h.9.5 (see pe 126).

L,9.h4 : Iroperties Uperating a

is mentioned previously there were twelve propertieas

being managed by sharemilkers. Two of these sharemilkers intended
withdrawing from dalry farming altogether within ten years, The
remainder expected to stay in dairying but not necessarily in the
Manawatue. However, because ultimately it is the owner of the
property and not the sharemilker who makes the decision as to what
will happen tc the land; it was found in all instances that the
owner was content with the present land use., Iither by virtue of
obtaining enough income from his 50 per cent of the milk cheque
and/or because of his having a private income. It was notable
that all but two properties with sharemilkers on them had in excess
of 120 acres. Therefore even in the event of the present owners
dying it is likely that the properties when sold, would be retained
a8 dairying units,
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L4345 Summary of rossibie tutcomes as a Result of Dairy
Units 3eing Lost to the Industry

For purposes of summarising the above results three
hypotheses have been made which anticipate three possible dairying
structures that could exist in the survey area by 1930-31,

“he three hypotheses are as follows:1

(H,) That the nine properties (see p.123 ) do in fact all
chanre production from dalrying to non-dairying enterprises.

(Ha) Ditto, H1, and that the first alternative of the
extreme outcomes (p.124 ) does in fact eventuate.

(Hs) Ditto, !,, and that the second alternative of the
extreme outcomes (p.125 ) does in fact eventuate,

‘he structure predicted under i, for 1980-81 has a high
probability of occurring, even though there may be some changes,
represented at their extreme by Ha and 35. superimposed on this
structure. Sunport for the latter statement is substantiated by
the evidence presented in subsection 4.9.6.

‘he outcomes of the three hypotheses above are summarised
in Table 447 subject to the following assumptions:

(i) That units of less than or equal to 100 acres amalzamate
with units that are already more than 100 acres.

From the point of view of obtaining credit this assumption
seenms reasonably realistic. If the assumption should be proved
correct; then, under Hz and H3 thirty units with less than or
equal to 100 acres will remain by 1930-81, The present owner-
operators of which intend farming them as dairy units for at least
the next ten years, The only economic cvents likely to alter this
situation are:

1 None of these hypotheses take into account the eighteen
suppliers in the survey area producing less than 10,000
pounds of milkfat. See pagelO3 o These may or may not
be supplying milk to the Company by 1980-81,



TABLE 4,7 Summary of Three Possible Dairy structures That Could txist in the survey Area by
1(23\; - :1.
Ho.of] liceof § .. o _ouo]Pecrease in § Total fHo. of’ Decrease lfotal ?;111‘ Decrease in
Criteri Year |unitsjunitsl ' °. © o total liceof f| acres devotd total acrefl fat prod- | total milk
EAs. -~ <1 >i00 totél.units units as a ed to dairy< age as ¥ offf uction fat as ;; of
acres| acres % of 1968-59} ing. 196869, (1b) 1968=65.
As
1963:29 1968-69f 47 | 51 58 0 12,173 0 24512,503 0
survey data
H, 1980=-81] 42 | 47 89 942 11,180 8e2 292994540 85
E, 1980-81] 30 | 47 77 21.4 11,180 8e2 24299,540 8.5
33 1980-81] 30 ] &7 77 21.4 10,246 15.8 2,084,776 17.0

2L
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(a) If the profitability of dairying relative to other forms
of production declines. (However, in the opinion of the
Department of Agriculture under present (June, 1372) circumstances
the price of milkfat would generally have to fall to twenty-five
cents per pound of milkfat before diversification into other types
of production would be as profitable as that from dairying).

(b) if costs increase to such an extent that the farmer is
unable to generate a large enough G.F.I. from conventional methods
of production. since these thirty owner-operators are all
established farmers; it seems improbable that they will leave
dairying within the next decade. The indications are, that some
of them at least, will be endeavouring to purchase more land with
which to expand output.1

(ii) That no further amalgamations or purchasins of land

oceurs (other than that permitted under respective gzvotheaeSQ

before 1980-31.

Cther than the amalgamations allowed for under each
respective hypothesisy it is difficult to know to what extent
likely additional amalgamations will take place between 1971-81,
Some idea may be obtained however from what has occurred in the
previous tsn years. In the period 1961-71, 13 of the 98 respondents
had purchased 927 acres of additional land (avera e ?71.3, range
11 = 134 acres), none of which adjoined the home farm, but which
was used in conjunction with the home farm. An additional 1,463
acres adjoining the home farm were purchased by 16 respondenta.2
The mean acreage so bought being 66,5 acres.

A further nine resyondents leased a total of 516 mcres
adjoining the home farm (average 57.3, range 15 - 131 acres) and
seven of these persons intended, if possible, buying this land

1 Two thirds of the thirty owner-operators answered "yes" to the
gquestion -« "If your neighbours or other land very close
became available now would you buy this land given your
present conditions and those existing in the financing world?"

2 Four of these respondents had also purchased land not adjoining
the home farm.
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within the next decade. Twelve personc leased a total of 751
acres not adjoining the home farm, half of whom intended, if
posaible, purchasing within the next decade.

In the ten years 196171 therefore, 2,390 additional
acres were purchaczed and 1,267 more lecased. iluch of this land was
simply 2 transfer of ownership from cne dairy ownepr-operator to
another, Therefore, though amalganations will continue (as anti-
cipated under iy and nj) there i: likely to be 1little or no increase
in the land available for dairying. (iee also assumption (vi)).

(444) That, (other than the cows milked from the nroperties

taken intc allowance in H1 and 532, there is no ghange in the number
of cows milked.

Thie assumption dmplies that there will be no further

subatitution of other enterprises for cows (other than for the
faras considered under H1 and H}). As to whether this assumption
will or will not be correct is difficult to say because of the
uncertainty of future merket prices, changing technology and
changing social attitudes, logever to gaouge tiie attitude of
formers to diversification the 92 res:.ondents were asked questions
concerning dairy beef,

In the last five years, 63 respondents had not diversified
into dairy beef and 49 of these had no intention of doins so within
the next decade. Of the 14 that did intend diversifying within
the next decade 13 said they would diversify into dairy beef.1 of
these 13, four sald they would diversify without milking less cows,
one was at the expense of $~10 cows, two at the loss of 16-20 cows,
one at the loss of 26-50 cows and five at the expense of the whole
herds (These five are included under the first hypothesis (H,).

Of the 35 respondents who had produced dairy beef in the
last five yeara, 18 were producing it before and 17 after, the

1 PDespite the termination of the dairy beef incentive scheme.
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dairy beef incentive scheme waz announood.1 tizht of these 17
considered that it was the “1C. subridy per beaat that was the
deciding factor nmauking them go into dairy beef, However, seven
of these persons did not reduce the number of cows milked and only
one person milked betuween 1-5 cows less as a result of rearing
dairy beef. Nine owner-operators who cntered into dairy beef
production after the anncuncement of the incentive scheme saild they
had planned to do sc anyway, and did so without reducing the number
of cows milked. Therefore, in the survey area the dairy beef
incentive scheme as such, failed to significantly reduce the number
of cows milked,

It would appear from the evidence of the last five years
that cow numbers will not decrease significantly &s a result of
diversification into dairy beef, This doea not preclude, however,
diversification into enterprises, other than dairy beef, at the
expense of ailking less cows, (he likelinhood of this happening

however, is not very probable, as exclained on pe 1200,

hilat thers nay not be a reductiony there may well be
an iacreaze in the number of cows milked. New technology and
managemnent technigues will permit more cows to be kept per unit
area of land.

(iv) Zhat in 1380-81 the amalgamated ts_togethe

1 vf the 13 farmers who had not produced dairy beef in the last
five years, but who intended to in the next decade, only four
had € 115 acres and most had an acreage considerably in excess
of this figure, Likewise of the 35 respondents who had
produced dairy beef in the last five years only 12 had < 115
acres, Using the Chi-square (X2) test of significance to
teat the hypothesis: H6 (The number of owner-operatoras who
keep or intend keeping dairy beef with <« 115 acres egquals
those owner-operators who keep or intend keeping dairy beef
with 2 115 acres), It was found at the 0,05 level of
significance and using Yates Correction for 1 d.f. that the
teat was significant i,e. the hypothesis was rejected.
Therefore there is a less than 1 in 20 chance that the
prediction that more farmers with » 115 acres keep or intend
keeping dairy beef than do farmers with &£ 115 acres, will be
WIONLe
The posaible significance of this finding is evaluated in
Chapter 7.



o long as the averaze per acre »roduction of nilicfat

doee not fall below the existing average, any increase in stocking
rate will, other things being equal, increase the¢ totzl amilkfat
production from the survey area, over and above that amount pree-
dicted by respective hyiotheses. should thig be the cane thds
assunption will not hold and the total amount of milkfat predicted
under each hypotheslis will be a minimum amount.

(v) Ihst units, whether involved in amalgamation or not,

that are still in dairyingz by 1980-81 do not increase production of
milkfat sbove their 1965-69 level.

See assumption (iv).

{(vi) [hat there are no new entries into dairving.

It haz been the experience of the MNanawatu lCo-operative
Dairy Company that each year, in the whole of its supply reglon,
there are usually very few entirely new suppliers of milk, any
new entry in the survey area is therefore likely to be insigsnificant,
unless the relative zrofitability of dairying im:roves dramatically.

A telephone survey, encompassing {ifteen former factory
supply dairy owner-operators, who had given up dairy farming between
1967/68 « 1970/71 within the confines of the survey area, was
undertaken,

The age of leaving dairying was pot readily obtainable
from an impersonal telephone call from all reapondents, ilowever,
it was clear that by no means all left dairying as a consequence

of reacning retirement age. It would appear that quite a proportion



132,

left in their late fourties and early fifties for alternative
employment.

The largest of the fifteen farms with respect to acreage
was 140 acres, whilst the smallest had only 32 acres. The
total acreage used by the fifteen farms wzs 1,294 acres with an
average of 86.3 acres. All but five farms had &£ 100 acres.,
A total number of milking cows of 1,002 produced 280,379 pounds of
milkfat. Therefore on average, each farm had 66,8 cows which
produced 13,692 pounds of milkfat.1

At least for the remainder of the working life of present
owners, 556 acres (or 42,3% of the total acreage owned or leased
by the fifteen dairy farmers) have been lost to the dairy factory
supnly industry. Cnly 110 acres of this has gone into cropping
or town supply wilky the remainder has been retained or leased by
the present owmners for running dry stock. The remaining 738
acres (1,294-550) has either been sold or leased to other factory

supply dairy farmers by way of amnalgamations.

In four instances farmers had kept their original acreage
for running dry stock on. Hlone had outside employment. One of
these thought that when he retired the son (who was sharemilking
on another property) would carry on milking on the home farme In
four other instances three of the owners had leased and one had
sold sonme of the original farm, whilst still retaining the house
and a few surrounding acres (range 3 - 43 acres). Two of these
owners had full-time jobs in town labouring and one was a stock
agent. The fourth owner was 65 and retired. It would seem that
the retention of the home and a few acres is a satisfactory solution
for both parties involvod.2 The tenants were able to lease an

1 In so far that these figures relate to the last complete season
before the owners gave up dairying, they are probably somewhat
under-estimated, since stock numbers may have been reduced prior
to the final year of operation. The effects of the drought in
1969-70 will also have effected output,

2 Nationally this may not be satisfactory if the few acres
retained are not intensively farmed. Land ownership is
further fragmented,



133

increased acreage without having to lease unwanted houses, and one
neighbour was able to purchase more land without having to buy an
unwanted house, Two owners whi.lst working full-time in town

also had a secondary source of income from leasing lande One ex-
farmer whilst working full-time had the capital value of the acres
sold and the retired owner had a source of revenue from leasing 67
acres. All four owners were able to continue living in the countiry.

In six other instances the owner or tenant was noc longer
living on the property but was working full-time in toun. Only in
one inatance had the owner sold the farm and retired, because of
old age, to town.

kxcluding the four owners who were still living on their
properties runaing dry stock but without outside employment, of the
remaining eleven farmers all considered thelr units to be uneconomic
under present day conditions. 5ix respondents said it was
finally f{inanclal reasons why they gave up dairying, thouzh one of
these was due to retire anyway. In some cases the 1969-7C drought
was the final deciding factor. Mhree considered 111 health to be
the main reascon for leaving dairying though one of these was sixty
“ive years of age. One farpmer besides milking cows also had
outside employment, but as he had been milking for fifty two years
decided to go into outside employmeont full-time. {ne farmer left

dairying on grounds of religion.

Three respondents specifically mentioned that even if they
had wanted to go on milkin: cows, doing so would have involved
satisfying the authoritiez as to cowshed hygiene and to the disposal
of effluent. To rectify these deficiencies would have reguired
sums of capital out of all proportion to the size of the farus.

It is pertinent to note that all those who had previously
been dairy farming and who now had jobs in town expressed the fact
"that they had never been so well off financially."” It should be
renembered that whilst the farmers in the survey area were within
striking distance of alternative non-farming employment, many
dairying areas of N.2Z, are not, Therefore alternative sources of
employment for displaced dairy owner-operators may not be so easily
resolved in other areas of the country.
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Much of the evidence from the telephone survey bears oub
some of the subjective contentions of earlier subsections in this
chapter, It further supports the statement that the structure in
‘the survey area by 1980-81 will probably fzll somewhere between i,

and HB' (5ee page 126 ),

b4e9,7 summary and Conclusions

Compared with the 1966 age distribution for U=0=0's the
survey area contained a disproportionate number of D=0«0's in the
45 - 54 age group. This has been a major contributing factor in
discerning the likely decrease in the number of De«0O=«0's that will
exist by 1980-81, as hypothesised in the second and third hypotheses.

he age distribdbution also reflects the small proportion
(relative to the 1966 natlional proportion) of those £ 34 years of
age. dth regerds to the number of U=0=0's likely to exist in
vyears to come this factor only reinforces the contention as pre=
seribed by the three hypotheses, that there will continue to be a
decline in the number of D«0=0's in the survey area.

The informaticon also shows the use to which age groupings
oa a regional, county and/or occupational basmis could be put to in
formulating future plans.

3y 1980-31 it it likely that there will only be seventy
seven D=0=0's (a reduction of 21.4% per cent). Thirty of these
are still liltely to own €& 100 acres. Compared with that acreage
used for dairying in 1968-69, the total acreage devoted to dairying
is likely to decrease by between 8.2 « 15,8 per cent and total milke
fat production by between £.5 -« 17,0 per cent. In actual fact it
is pprobable that new technology and management technigues will
ensure that total milk production in 1980-81 will remain
approximately at the same level as that produced by the survey
farms in 1968-69; despite the likely deecrease in the number of
D=0=0's and acreaje available to dairying. An increase in the
total amount of milkfat produced in the survey area by 1980-81 is
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Ath regards to nmakine inferences to the whole of the
anawatu co-operative Oairy Company's supply area, Table 4.8 shows
the average payouts per pound of milkfat for milk suppliers at the
farm gate, total milkfat production, the number of suppliers and the
averase milkfat (sup.lied to the factory) per supplier for the
period 1964/65 ~ 1971/72.

TABLE be8 Froduction Statistics for the Kanawatu
co=operative Dairy Company, 1964/65 - 137”/?&-_“

senson | “per pound | peotusbions | 10: of supp- | Mlkfat per
zilkfat). (me 1bs) P
1364=65 354266 14,562 747 19,395
1965=66 364633 13,403 370 21,152
1566-67 364184 18,781 598 20,914
1967-68 344150 154856 859 214951
1963=69 32,076 2h b29 1061 235402k
1569=70 32,440 2045839 998 20,880
1970-71 37442 214592 393 244,179
1971-72 49,000 23,7517 805° 29,50k

a Janawatu Co-operative Dairy Company Limited, Annual
Zeport and Accompanying Accounts: Falmerston Northe
Yarious years.

b stimated as being 10 per cent greater than the 1970-71
total,

¢ fPrivate communication.

The high total milkfat production credited to 1968-69 was
a direct result of a good dairyinz season (production wise) and a
large number of suppliers resulting from the amalgamation of two
former dairy companies,

The 1971-72 season was also a good dairying season
(production and price wise) and it seems probable at the time of
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writing, that the total production will approach that reached in
1968-69, but with 256 fewer suppliers. It is therefore probable
that 1f the conclusions reached for the survey farms (namely thet
fewer D=0«0's will produce approximately the same total milkfat in
198C=81 as was produced in 1968-69) also holds for the whole company
cupply area; then the Hanavatu Co-operative Dairy Compeany can NOZ
expect an increase in milkfat production from the present supnliers

in EOEQ.

The one major event that could alter the situation, so far

an the Vanawatu Dairy Company is congerned, is the merging of

interests with an existing local dairy company. The author is of
the op nion that such a merger is the surest way of assuring
sufficient nilk supplies to fully utilise manufacturing capacity of
the Longburn 3cmplex.1 Sueh a merger(s) will also ensure maximum
payouts to dairy farmers, in an area where the total number of

milkin: cowa is decreasing, or at the best, static,

1 Longburn, (four miles from Palmerston Horth) is the
adainistrative and manufacturing headquarters of the MNanawatu
Co-operative Dairy Company,
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SYNTHESIS AND CHARACTIRIUTICS OF THE AVARRAQE A@ELL ORGANIZED FARM

Sel INTRODUCTICN

Section and subsections of 4.9 described what is likely
to be the actual future structure of dairy farms in the survey area
by 1980=~81, In this, and the succeeding chapter, the results
chtained from hypothetically rationallzing existing dairy units in
the survey area, without loss of land, into average well-organized
farms, is described.

Hel THE HYVOTHESIS
s

Laldo:? describing the conditions necessary for an

efficiont farm industry, says:

A well=balanced (efficient) farm industry will exhibit
three im-ortant characteristics: (1) The output of each
product will be produced at the lowesat possible resource
coste (ii1) The composition of farm output - the product
mix - will be meshed with the pattern of demand for farm

products, (iii) The total output of the industry will
be geared to the total demand for farm producta.

Since the survey farms were basically producing one product
and because the total output of the survey farms was small relative
to the total R.Z. production of milk products,K (ii) and (iii) above
were of little concern to the writer,

1

o G4 54
; B etin 49 AZT e - Lxpe station, Iowa
State Univornity ot Seience and Tbchnology; March, 1961.
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Hesulting from (i) above howeverjy it was hypothesised
that dairy farms in the survey area contained an imbalance in
resource use. Such an imbalance means that there are opportunities
in the industry to: (i) Increase total output without increasing
total resource input. Or, (ii) Produce the same total output with
less total inpute Or, (iii) Increase total output and at the sanme
time reduce total input.

In order to test the hypothesis:

That there existed in the survey area (in the 1968-69 structure),
an imbalance in resource use amongst dairy farams,

The following four procedural steps were required:

(1) The selection of well organized farms from the survey

Aret.
(ii) The synthesis of an average well organized farm. (A. i 0eFa)

(i1i) VUsing the acreage of the average well organized fara to
divide into the total land area of the survey faras, to give farus
eacnh with the characteristics of the average well organized farm;
such farus representing the rationalized structure.

(iv) Comparison of the total resources and products of the
rationalized structure with those of the 1:6J-69 structupe.

The latter sten will show:

(1) If an increase in total output without increasing total
resource input is possible.

Or, (i1) 4if total output can be maintained with less total input.

Ory, (4ii) if total output can be increased whilst at the same time
reducing total inputs.

On the basis of one of these possibilities the original
hypothesis will be rejected or accepted.

The method of synthesising and the characteristics of
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this average well organized farm are described in Chapter V. In
Chapter VI the resources and production characteristics of this
average well organized farm are used to divide the total land area
in the survey area into farms, each with the characteristics of the
averayge well organized farm. fhese farms represent the rationalized
dairy farm structure in the survey area, The total resources and
production characteristics of the rationalized structure are
calculated and compared with those totals found to be in existence
for the 98 farms in 1968-69.

S5e3 IDENTIFICATION OF (nbLl ORGANICED FARMNS

In order to rationalize the dairy farm structure found
to be in existence in the survey area in 1968-65, well organized
farms in that structure were sclected. The inputs and outputs of
these well orzganized farms were then averaged, to construct a

hypothetical average well organized farm.

A farm was deemed to be well organized on the basis of
the following criterias

(1) The farm area had to exceed 120 acres.

In gustifying the selection of 120 acres as the cut off
point it was felt that at least this acreage would be required in
the future: (a) To be financially viable. (b) To be able to
repay mortgages and still leave an acceptable level of disposable
income. (¢) To be able to utilize more fully technological1 and
managerial innovations, (d) To enable owners of such blocks to
bettler meet any exigencies, such as lower milkfat prices, without
having to elicit Government aid.

1 It is probable that, within the near future, with the advent of
the rotary milking shed, automatic cup removal and automatic
udder stimulators one man will be able to milk between 150 -
200 cows as a matter of course. Unless there are similar
associated developments to enable more cows per acre to be
milked, at least 120 acres will be required to utilize
efficiently the above innovations.



Furthermore,the trend historically has been to bigger
farms (more acres) and the evidence presented in chapters two and
three indicates that there is no reason for supposing that this
trend will not conginue.

(i1) The farm had to support not less than 100 milking cows

and re;lacenents,

In 1968«69 the :é."..1 avera e net farm income per cow was
$39.14s To obtain this average net farm income per cow required
an averarse zross fara income of $112.39 per cow.a Table 5+1 shows
the average total net farm income for different levels of average

-

total gross farm income” derived from varying herd sizes,

the Average Total llet Farm Income Derived
e Total 0.F.l. for Different /erd Cizes.

Herd size {(cows) Ave G F.I. (%) Av. total net farm income (&)

1 112,39 39414
75 8,429.25 24935450
175 19,668.25 6,5849,50

It can be seen that under 1968-69 conditions a well
organized farm, milking in excess of 100 cows, was assured of

1 Factory ‘upply dairy farms only.
Hew qoaland Dairy Board, Farm Productiou Diviaionc i
. Of : g of ] uppl £

3 G.F.I. included $1.55 per cow from pigs, Otherwise G.F.I.
was calculated in virtually the same way as for the authors
survey farm.
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obtaining, on average, a minimu= total net farm income of $3,91k,1
from which had to be met, taxntion.2 living expenses, debt
repaymonts and capital expenditure.

(iii) The total amilkfat production had to be higher than the
average total milkfat production from the 98 farms (i.ese > 25,
637 pounds). ‘his criterion excluded those faras which had over
120 acres but which had very low ullkfat production per acre.

(iv) <The number of cows milked per labour unit had to be more
thaﬂ aixty .

This ensured that labour productivity was of a

reascnably high standard.
(v) Present managerial ability had to be above average.

The euthor, on the basis of the data collected and on
the hasis of the interviews selected ten farms meeting in his view
the aduve criteria, Two consulting officers were then asked
independently to select those farms which in their opinion met with
the above ¢riteria. The first consulting officer was not conversant
with all the farms but selected seveh, all of which were amongst the
ten the author had selected. The second consulting officer had
worked in the survey area for 14 years and had made contact with
395 per cent of those in the survey. He endorsed nine of the
original ten farms and added another as being posazibly suitable.

The opinions of the consulting officers were particularly
valuable in clarifying the fifth criterion above.

As a result of these deliberations eight farms were
selected as best meeting the above criteria and consequently
represented well organized farms. It should be emphasised, that
the selection of these farms was a subjective evaluation, based on
experience with the furms, farm owners and empirical data collected

1 Any borrowed money is not taken into account in this figure.

2 Allowing $1,810 of exemptions, tax on £3,914 in 1968-69 alone
was $643,



142,

from the survey. Basically we were seeking farms in which the
guantity and combination of land, caplital and other inputs were
coubined in such a way as to give a high output at low cost,

Selt CHARACTERIUDICT COF WHU AVERAGL GLLL GRBANISED FARM

The hypotheticasl average well organized farm was
synthesised by taking the uean characteristics of the eight
selected well organized farms, Consecquently, K the structure is
rationalized to the point where the marginal productivities of the
variable resources are equal for each unit (Li.7.C.F,) comprising
the rationalized structure.

The mean characteristics of the el ht well organized
farms were as follows: (Lhere the subscripts on the 5's represeat
the same resource,product or ratio as those appearing on the i's in
table b5 (pe 119)).

$onZoTICs OF THE AVERAGE (LLI ORCANIGED FAit

The average well organized farm had a land base of
1514 acres (+ 57.3 acres, + 46.2 per cent) and an acsociated total
capital value of $54,856 (+ $14,684, + 36,5 per cent), “here the
figures in brackets represent the absolute difference, and the per~
centage increase respectively, between the average farm formed from
the 98 farms, and the average well organized farm.

The number of cows milked on the average well organized
fara was alsc correspondingly higher; being 161 cows as opposed to
the average for the 98 farms of 89 cows, (+ 72 cows, + 301 per
cent)s The number of cows milked per labour unit was also higher
for the average well organized farmji being 73 cows per labour



ma TR
.La\,*k.a,"n

IV

Specifications of the 'iverage Hell

Organized Farm'.

143,

B — 5 Ave well tange of values
lota= dewuarc:igig:o&ucts g Unit jorganized conprising
tion . farn the average.
J} Eog?llcapit&l value g SQ'856 }5.““0-69‘3&0
2

2 Jalue of Unimprovement . % 38,650 27 4220=64 , 000
zg | vntaproved value 31 s | 16,206 0,940=25, 340
;6 3.\;.;\. sore 178 1.21 - 284

b 3°z§lgﬁ°pit“l value ¢ | 54,267 33, 440=85 , 50k
Zq No. ¢f cows milked cow 161 103 - 264

g faFu T 5 104213 10,006=314339
& Value of cron sold off

" the form 5 -

A Yalue of livestock -

L sales etce . 59353 6h = 6534
12§ T retary e g | =1,268 | -ta41 to o
iq3 | falue of milkfat p 15,495 85336=274909
Lqy | Total milkfat supplied 1b 48,309 27 4550=37,012
A Total labour units LeUs 241 Tel = 343
246 Book Value of plant $ 34679 14759=F 4753
2a 3 il
2y Jai:: :{n:ert¢ izer s 662 300 = 1,113
‘48 | Cows per labour unit 73 62 - 95
519 Ii1lkfat per cow. 301 225 = 511
320 Milkfat per PeCsAa 2?5 217 - 528
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unit, (+ 19 cows per L.U., + 35.2 per cent), Total labour
requirements on the average well organized faram was 2.1 L.U.'s,
compared with 1,7 L.U,'s on the average of the 98 farms.

The book value of plant was higher in an zbsclute sense
for the average well organized farmy being 33,679 (+ 31,765,
+ 92.2 per cent) and also on a per acre basis, being 5203 per acre
and %15.4 per acre resvectivelye. likewise, the total value of
fertilizer per average well organized farm was 5662 (+3200, +
73«3 per cent) and, on a per acre basis, $3.6 per acre and %3,1 per
acre, respectivelye.

The total milkfat supplied from the average well
organized farm was 48,309 pounds (+ 22,672 pounds, + 50.4 per cent).
This gave rise to a gross revenue from milkfat alone on the average
well organized farm of $15,495, compared with only 38,223% from the
average of the %8 farms.

Table 5.3 summarises the more important characteristics
of the average well organized farm and the average per farnm
characteristics obtained from the ¢ farms.

5¢6  SUMMARY

4 glance at table 5.3 indicates the very much more
intensive nature of production on the A.7.0.F. compared with that
of the average farm, formed from the original 98 survey farus.
Despite this, the average well organized farm is still very =much a
fanily concerns

The gross farm income of the average well organized farm
was $18,313 (+ $7,981, + 77.3 per cent). On an average N.Z. milk
supply (factory) farm it required an average G.F.I. of $112.39 per
cow to obtain an average net farm income of $39.14 per cow in
196869, Dividing $112.39 into $18,313 gives 163 cows (2 cows
more than actually existed on the A.W,0,F,). Thus, 163 multiplied
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TABLE 5, Percentage Increase in Respective
Characteristics of the iverage per Farm Characteristics

Formed From the Farms, Compared with the Characteristics
of the Average Well Organized Farms. (i.5.0.F.)

iesources, products ” : ’. T .

sid Patios Unit ive per farm, Lo Wolde¥ s . Increase
Total acres owned 620 1241 181.4 46,2

or leased . * ¢
Total capital value $ Lo,172 54 ,856 3645
Ho. of cows milked cow 89 161 80.1
G.F.I. $ 104332 18,313 7743
Total milkfat & . . p

suppiied 1b 25,637 48, 309 884
Total labour unit L.U. 147 2e1 23e5
wous per labour

unit Sh 73 3562
Yilkfat per cow 286 301 5e2
Hilkfat per T.C.A. 225 275 2242

by $39.14 gives an average total net farm income of %6,380 from
which to meet taxes, living expenses, principal repayments and
capital expenditure.

Uaing the number of cows actually supported on the average
well organized farm gives an average total net farm income for this
farm of $6,302 (161 x 559.14).1 On the basis of the ... average
it would therefore seem that from the practical pocint of view the

1 On this basis the average net farm income from the average farm
formed from the 93 farms is 53,483 (89 x $39,14), which is
$2,819 less than the average net farm income obtained from
the A.7.0.F, The A.i.0.F, is therefore not only deemed to
probably possess greater non-pecuniary advantages such as
security, more leisure time ete, than the ‘average faram' obtained
from the survey farms, but also very real pecuniary advantages.



hypothetical farm is feasible. Jackson1 has shown that economies
of size on dalry farms do exist, but unfortunately the calculation
of the total net farm income above implies the existence of a linear
relationship between averare G.I.I. and the number of cows. The
resulting error, however, would appear not to be too important,
since the Dairy Board publishes data, relating to the 1263-69
season, for income and expenditure per farm (milk supply) by herd
§§§g.2 This data showed that herds containing between 150 - 139
cows had an average herd size of 169 cows, producing on average
49,580 pounds of milkfat and generating on avera e a %.7.I, of
$15,875. This gave an average total net farm income of ,5,931.3
the figures pertaining to the number of cows, total nilkfat produc-
tion and C.¥.I, will be seen to relate very closely to those

obtained for the average well organized farm,.

The work dome by Jackson would indicate that the
characteristics of the average well orgenized farm, that is, a
farm with a G.F.I. of $18,000, milking 161 cows and with two
labour units, are not those of an optimum (minimum cost, unit.
His work would appear to indicate that under certain conditions,
the optimum two man dairy unit (with milkfat at 33 cents per
pound), would milk approximately 240 cows. The G.".I, 30
cenerated was approximately 328,000 which yielded a net farn
income of approximately $13,000. If we accept these figures
as representing the minimum cost (most :-rofitable) two man dairy
unit; then it is clear that using the synthesised average well
organized farm, will only give rise to a sub-optimal rationalized
structure. To this extent it is a non-normative exercise.

gﬁfgigﬁ' Unpub esis, Massey Un veré e
Palmerston North, 2 Volsj 1971,

New &ealmnd Dairy Board, Faram Production Division. A Surv

3 Ibide, pe 36 Similarly, herds with between 80-99 cows had
an average of 89 cows (equal to the ‘averaze per farm' figure
in the author's survey), produced on average 25,250 pounds of
milkfat and generated a G.F.I., of $9,988 which gave a N.7.I,
of $3,687,
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Ueing the characteristics of the minimum cost, two man dairy farm,
would yield the optimum rationalized structure. The reasons for
only restructuring the dasiry farms in the survey area sub-optimally
are given in Chapter VI,
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CHAPTER VI

CHARACTERISTICS OF THE RATIOHALILED _TRUCTURIY AND A COMPARISOR
or TiII.. STRUCTURE WITH THAT DAIRY STRUCTURE OBSERVED TQ 3E IN

EXISTENCE IN THE JUQVEY AREA IN 1363-69.

61 INTRODUCTION

Having derived the characteristics of the average well
organized farm it is now possible to construct the hypothetical
rationalized structure,

he2 ASSUMATIONS IN CoNUPRUCTING THi HYPOTHOTICAL RADI 'KALILED

STRUSTURE
A

fo estimate the characteristics of the rationalized

structure rejuired the following assumptions:

(1) That the total acreace used by the 98 farms (12,173

acres) was all available for use in the rationalized structure.

(14) That land transfers could be arranged to conform to the
acreage of the average well organized farm (i.e. 181.4 acres).

(i1i) That owner-operators of the average well organized farms
(*new' farms) had the managerial ability to produce at least as
much production (with the given rescurces) as stipulated in Table
5.2, page 143,

(iv) That the necessary restructuring of farm size would be
achieved without affecting land prices.

(v) That labour and capital would be available at current
vrices,
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643 BASIS FOR RE-ORGAMIZATION

e

To construct the rationalized structure (and to calculate
the total production produced and the resources used by it) required
that the land base (12,173 acres) be re-organized into farms each
having the characteristics of the average well organized farm,

Since the number of 'new' farms is a constant multiplier
in assessing the total production obtained, and the total resources
used by the rationalized structure; the basis for calculating the
number of new farms is important. For this reason two methods
of calculating the number of 'new' farms that would exist in the
rationalized structure, within the survey area, were considered.

(1) Oneo method was to divide the total acreage used by the
original ninety eight farus by the acroage of the avera e well
organized farm.

(41) ‘ssuning the capital value reflects to some degree the
guality of the land; then the number of 'new' farms can be
calculated by dividing the total capital velue (C.V.) of the 98 farus
(KB) by the C.V. of the avera-¢ well organized farm (53). To some
extent this method would negate the effects of varying soil quality
encountered in the survey area.

The latter method though used pr&viously1 is not considered
by this author to be satisfactory for use in this study on twe basic zo-
counta:

(a) The C.V. not only tekes into account soil quality, but
also location, value of improvements and original vegetative cover,
ete. All of which may conceal any variation im C,V. due to inherent
s0il quality differences, amongst the well organized farms.

Ieva SEato University of Scionoo and Tachuology; knes. lowae.
Harch, 968.
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(b) The total C.V. of all the 'new' farms in the rationalized
structure is constrained to that total C.V, which was relevant
only to the original 98¢ survey farms. There are no a priori grounds
for believing that the total C,V. should be so constrained, In
fact there is every reason tc suspect, that despiie the constant
land base; because of the fewer farms in the rationalized structure,
duplication of milking sheds, houses and implement sheds would be
avoided, thus decreaazing the total C,V,

Eolt CHARACTERISTICE OF THE RATIONALIZED STRUCTURE
S

For these reasons the first method of calculating the
number of 'new' farms existing in the rationalized structure was
used., The number of 'new' farms so derived was designated Y1,

‘here Y1 = = 67 farms

%
4.,'2

The total C.V. of these 67 farms was calculated by
multiplying the number of 'new' farms by the C.V. cf the average
well organized farm. This variable was ij

YB = (¥,) (33) = $3,675,352,

This was 6.6 per cent lower than the total C.V. for the 98 faurms,

The number of cows milked under the rationalized
structure was calculated by multiplying the number of 'new' farms
by the number of cows per avera e well organized farm (28). This
variable was '8'

!8 = (11) (38) = 10.787 COWS .

This was 2,088 more cows or an increase of 24,0 per cent over and
above that number milked in total by the 98 farms., Hore cows in
larger herds, are thus milked on fewer farms., This result supports
the trends, shown to be occurring nationally in Chapter 1. More
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cows in total and higher milkfat per acre on the "new' farms ensured
that total milkfat supplied (Y14) by the rationalized structure
produced in total, a milkfat supply 28.8 per cent in excess of that
total supplied by the original 98 farmas.

!1k = (71) (51“) = 3,236,703 1b. milkfat.

The extra milkfat so produced was largely responsible for
increasing the G.F.I. (Yg) from the raticnalized structura.1

Y9 = (Y,) (39 = $1,226,971.

In order to obtain the above G.I'.I. the 'new' farms comprising the
rationalized structure produced no crops for male off the farm.
The total value of livestock sales etc., (Y11) remained virtually
unchanged:

Y11 = (Yq) (311) = $224,651,

Jince astock sold is a function of herd size it might have been
expected that the "total value of livestock sales etc.' from the
rationalized structure would have been greater than from the
original structure. This however, was not the case since the well
organized furns (whose averase characteristics formed the /. .0.F.)
were building up cow numbers and thus had a lower culling rate and
consequently fewer cows to sell. some of these farmers were also
purchasing stock to build up numbers. Also in so far that 'total
value of livestock sales et¢.' includes revenue from 'grazing in'
(in the original structure) this too is not included (in the
rationalized structure), since none of the well organized farms
tgrazed in' any stock.

To the extent that the A.V.0.F. consists of eight farms =
not all of which are in equilibrium with regards to livestock =~
then the G.F.I. is probably somewhat understated. Using the stock
reconciliation records from farms containing approximately 161 cows

1 Coaponents of G.F.I. do not equal this G.F.I. figure as working
with averageas. The components of the G,F.I., calculated for
the 98 farms, do sum to the total G,.F.I.
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would have overcome this problem, but very few such herds existed
in the survey area that were in the eguilibrium state.

The value of net feed inventory (Y12) increased
considerably?

Y, = (xy) (512) = «583,616.

'hat is to say 350,648 worth of feed more was purchased by the 'new'
farms, than by the original 98 farms, This extra feed took the

form mainly of bought in hay and the 'grazing out' of replacement
stocks Such stock was invariably carried on sheep farms, therefore
though the 'new' farms comprising the rationalized structure use more
'bought in' feed; it is likely that this grazing would be available.

The total value of milkfat (Y13) supvlied to the Dairy

Lompany was:

Y3 = (Y1) (;13) = 351,038,165,

-

‘he total nuamber of labour units (Y15) used by the rationalized

structure was:

Y15 = (Y.‘) (315) = 11‘007 L.U.'B.

This was marginally lower (27.3 ..U.) than the total for the 98

farma, ot only is the decrease in the total labour force important,
but so also are the changes in the composition of the remaining
labour force. For instance the number of owner=-operators under the
reorganized structure requires that there be only 67 owner-

operator:s as opposed to 98 under the original structure. Further
details of these changes will be looked at in the next section.

"he book value of plant (Y16) used in the rationalized
structure was:
!16 = (Y1) (316) = $246,423

and the value of fertilizer and lime (117) used by the rationalized
structure wass

Yy = (Ty) (317) = $hi, 354,
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1968-69 STRUCTURE TO THE RATIONALIZE

STRUCTURE

TASLE 6e1

Table 6.1 summorises the total production and resource
characteristics of the original 1968-69 structure and the rationale-
ized structure, represented by the 67 average well organized farms,.

sationalized structure

comparison of the briginal and

X & 2 % change
W:b: ReposEas oF prodwot] Tntt Original | iationalized| from
) R ‘ structure structure | original
scripts - +
structure
(1) Nos of farms farm 98 67 - 31,6
(2) Total acres owned
(3) Total C.V. of (2) $ ] 3,936,860 3,675,352 - £ob
(%) Value of —_— \ R ;
improvementa $ | 2,718,187 1 2,599,550 = i
(5) Unimrcroved value $ 11,218,673 1,085,802 - 1049
(8) Nos of cows milked | cow 8,699 10,787 24,0
(2) GeFele $ | 1,012,514 | 1,226,971 21,2
(10) Value of Crops sold
off the farm $ 11,961 zero ~100.0
(1) value of livestock, -
sulon. Stus $ 227,645 224,651 - 1.3
(12) Value of net feed
inventory $ - 32,968 -83,616 153.6
(13) Value of milkfat s 805,876 § 1,038,165 28.8
(14) Total milkfat
supplied 1b 2,512,503 3,236,703 28.8
(15) Total labour unit L.U. 168 14047 - 16,3
(16) Book value of , )
plant $ 185,707 246 426 32.7
(17) Value of fertili- " 35,192 4h 354 26.0

ger and lime
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Ga5e1 The Humber of Farms and Their Capital Value

The first thing to note in changing from the original
structure to the rationalized structure is that the number of farms,
though still occupying the same total area, have declined in number
by 31.6 per cent. In terms of i:dividuals, the dairy industry and
the nation, this has imrortant repercussions whicgh are looked at in

more detail in Chopter VII,.

'he total capital value, in declining by 6.6 per cent, is
indicative that the saving in duplication of milking sheds,
implement sheds and houses etc. was in fact greater than the extra
coat of new milking fac.lities incurred on the 'new farma'. The
rate of transition in moving from the existing structure to the
rationalized structure is important, since the decline in C.V. of
6.6 per cent is not an immediate capital saving. In the lonz run
however, in zo far as these 'extra' houses etc. won't have to be
re-laced; then there is a capital saving of 6.6 per cent in noving

from the existing to the ratiocnalized structure.

individual owner-operators in moving from a smailer farm
to a larger farm (as envisaged in the rationalized structure) would
have to find more capital,. It does not necessarily follow that
because of this, individuals wou.d find it harder to obtain their
own dairy f&rm.1 From the interviews conducted at the time of the
survey it was subjectively clear that lending institutions were more
prepared to lend money on larger units, irrespective of the equity
held in a small farm, Undoubtedly this is partially because of
the extra security p»rocured on larger farms and because of the long
tern viability of such properties, payability is more assured.
¥hilst lending institutions tend to cut their risks in respect of
the above factors; there is however much more capital concentrated
in the hands of one manager. The managerial expertise required to
efficiently manage such large amounts of capital increases as the

1 Lven under existing conditions evidence from the survey indicates
that there was no significant difference in the length of time
to become the sole owner-operator of a dairy farm whether it be
small ( £ 100 acres) or large ( > 100 acres).
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6apital iaput increases. Thoerefore, whilst lending institutions
prefer for security and profit1 reasons to lend on larger famms,
thery do, and will continue to reguire, certain prerequisite manager-
ial standards to be met. 3uch standards (formal gualifications

and experience) can only become more formal and necessary, as the

amount of capital involved increases.

6652 The Number of Cows HMilked

The number of cows milked increased by 24 per cent
relative to the original structure, owing tc a higher stocking rate
of milking cows per acre. Thisz alsoc imnlies that the managerial
comnetence of the owner-cperators on the aixty seven farms in the
rationalized structure, was better than that in the original
structure. In fact this was one of the assumptions made in
formulating the rationalized structure (see Chapter VI, p. 143,
assumption (iii)).

The fact that cow numbers and subseguent production
increased under the conditions of the rationalized structure is not
altogether unrealistic, The rationalized structure, as already
proved, i3 only comprised of farams representing the naticnal average
for herds containing between 159 = 199 cows. Further, as already
stated, to obtain finance from lending institutions for these larger
units reguires proven managerisl competence to produce a high,
profitable production, 4lso, there now only being 67 farms instead
of 983 the servicing sectors of the dairy industry (e.g. advisory
specialints) would be in a position to give a more individualistic
and intensive service.

1 Lending institutions would prefer to lend to fewer, bigger
clients so as to minimise administrative expenditure, so long
as these clients offer no more risk than the risks involved in
lending to a lot of smaller clients,
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66543 Gross Farm Income

Under the rationalized structure G.7.I. increased 21,2 per
cent as an indirect result of the higher total milkfat supplied
(+ 28.6 per cent); which in turn was due to:

(1) The greator number of cows being milked.

(ii) Tze higher productiocn of milkfat/acre.

The fact that no feed was sold off the farms is indicative
of the value owner-cperators of the well organized farms attached
to converting all the possible feed grown on the form inte milkfat
- even at the rrlatively low milkfet prices ruling in 1968-69,
This again was exemplified by the fact that the 'value of net feed
iuventory' increased; that is to say, nore feed was purchased.
Most of the extra feed purchased was in the form of 'grazing out!,
S4dx out of the eight well organized farma grazed replacement heifers
and any dairy heef stock out, so as to be able tc milk morec cows,
it being profitable usually to milk more cows, desnite the expense

of zrezing young stock out.

605.1" Labogr

The total labour units used in the rationalized structure
decreased by 27,3 (or 16.3 per cent).

Table 6,2 shows the breakdown of the composition of labour
that existed on the 95 farms and the likely composition of the
labour force under the rationalized structure,

Despite the number of L.U.'s per farm under the ratiocnalized
structure being 2.1; (as opposed to 1,7 labour units per farm, under
the original structure), the total nuaber of labour units declined
from 168 to 140.,7 (a decrease of 16,3 per cent).
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the Two Structures.
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Composition of the Labgur Force Under

(Labour Units)

class of labour (')ri‘ﬁ"n%l structure tationalized structure
1965-69

NOe ;> of total Qe > of total
AVe LolU'8 per farmf| 1.7 2e1
Full-time labour
Owner-operator 93 5843 67 4746
Married employee 6 346 952
Single employee 26 Y59] 1545 [ 9345 67 L746
Afe a7 16.1
Dart-time labour
ife ?.6 1!5
*hildren 361 3111 1.8 ) 645) ) 6.7 heB ) be8
sasual S5e3 302
rotal 16840 10040 1000 14047 100.0 100.0
smaployee per
owner-operator 047 Tot

The raticnalized farms having

two main

(i)
and (ii)

conponents:

the owner-operator

241

T

LeUus's per farm, have

another fulletime worker which could consist of either

a married employee, single employee or wife of the owner-operator.

Of the 2946 L.U.'s comprising that of wives, 27 were full-
However their full-time help was not neceassarily asbsolutely
imperative to the milking of the cows, They milked largely
because they enjoyed doing so and not because of necessity.
thus a matter of conjecture as to whether these wives would in
fact help with the greater work load involved in milking 160 cows
under the rationalized structure, Therefore although under the
rationalized structure 67 L,U.'s have been allocated as being

time.

It is
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filled by married employees, single employees or full-time wives;
it seems likely that more L..,'s would have to be forthcoming from the
twe former classes of labour, than was the case under the original

structure.

This being so0 it is reasonable to sugrest that the extra
demand for such labour could be filled by displaced ownesr-operators.
Maplaced ownere-operators have the advantage of being trained in
dair: farming and belng familiar with the practical operstions of a
dairy farm, It should be noted thut not counting owner-operators,
the number of full-time employees is increased by eight L.U.'s under
the rationalized structure. Casual and part-time labour requirements
under the rationalized structure would remain much the same as under

i 1
the corieinal structure.

If Aisplaced owner-operators did not become emcloyees on
dairy farmsy then training schemes alony the lines of the present
cadet scheme would have to be Llnereased in capacity to f£ill the

expected increased demand for married or single employses.

“he above remarks concerning labour availability and
training are only relevant should each of the average well organized
farms recuire 2.1 L,U.'s, Under exiating technology tiuis number
of L.U.'s may be required, dbut it is already becoming epparent that
within the wvery near future, with the perfecting of the rotary
milker, automatic udder stimulator and cup removal devices, one man
(the owner-operator) will, as a matter of course, be able to milk at
least 160 cows by himself.a such major technological breakthroughs
presumably also have profound significance when discussing the econo-
mics of size of dairy farms. The optimun 51503 of one, two, three,

1 Casual labour used by the original farmes was very much involved
with the annuwal hay making operations.

2 AsR. Frampton, "3Succeseful Dairy Farming in the '70's,” lHassey
Dairyfarmers' Meeting, June 7, 1972, (Unpublished).
See also: B, Gooding, "New Cup Removal System for Rotary Milker,"

Hew Zealand Farmer, Deceuber 9, 1971, p. 8.

3 Jackson used varying sizes of herringbone milking sheds for a
given labour input to obtain the optimum size unit under any
set of given conditions,
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four and five man dairy farms as mooted by Jackson1 may &8 a result,
change within the very near future.

referring back to the rationalized structure, under 1968-69
levels of technology it will be seen in Table 6.2 that the
employec/ouner-operator ratic increases as we move from the original
structure to the rationmlized structure. 7That is, for every one
owner=operator there are 0.7 employees in the original structure and
141 employees to every one owner-operator in the ratiocnalized
structure, i.e. positions are reversed and employees (including
wives) become more numerocus than owner-operators under the ratione
alized structure. However if new technology were to enable the
owner-operator to virtually manage and run the average well organized
farn by himzelf; then owner-operators would once again become nore
nunerous than employees.

Ge5e5 the Vaiue of lant and Fertilizer

The total book value of .lant increased by 32.7 per cent
in wmoving from the original to the rationalized structure. On a
per acre basis the investment in plant was approximately %5 more
under the rationalized than under the original structure. it is
easier to reconcile the use of more machinery on a larger farm than
on a smaller dairy farm, where efficient utilization is more
difficult to achieve. Such an increase in capital expenditure,
means that much extra capltal must be found for the agricultural
industry under the rationalized structure. In effect it is the
continuation of substituting capital for labour that was shown to
be occurring nationally in Chapter II.

Likcuiso,the total value of fertilizer and lime incrcased
26 per cent under the rationalized structure. This is evidence
of the significance the owner-operators of well organized faras
attached to fertilizer for increased profitadvility. Under the
rationalized structure the value of fertilizer averaged $3.6 per

1 Jackson, Loc. git.
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acre or taking fertilizer at 225 per ton, carted and spread, was
eyuivalent to 2.9 cwi. per acre as opposed to 2.3 cwt. per acre
under the original structure.

666 RUJECTIUN OX ACCLDTANCE OF HYIOTHESIS?

In changing from the original to the rationalized structure
two basic 'sige' increases can be seen to have occurred:

(i) ‘he :xtensive kind
€egZe The addition of land, Historically this has been
occurring because of the extra land required to efficiently utilize
*lunpy' inputa, such as tractors and labour, (#itnesa the number
of cows one man can now milk through a rotary milker compzred with

the walkthrough parlour).

(i1) Ihe intensive kind

eeBe he addition of nore fert lizer to increase grass
production so that more cows c¢an be milked, thus increasing output
(without increaeing the acreage).

.xtensive and intensive inputs should be locked upon as
Yeing coumplementary to each other. Thus in the rationalized
structure we have farms with larger acreages, larger inputs of
machinery, fertilizer and cows, Higher ratios of cows per L.U.,
milkfat per cow, and milkfat per acre. Smaller inputs of labour
and larger G.F.I.'s (and N.F.1.'8).

To decide whether or not to accept the hypothesis that
here exist surve ¢ 1968 sLruc
Lmbalance in resource use amongst dairy farmers, requires that one
or more of the following poasibilities be accepted:

(1) That total output is increased without increasing total
upﬂt.

(14) That total dutput is maintained with fewer total inputs.
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(1141) That total output is increased whilst at the same time
reducing total inputs.

Taking capital inputs for the two structures we obtain the

value comparison shown in Table 6.3.

Uifferences in Inputs as detween the
&riginal and ~ationalized sStructures.

S Absolute change in moving from the original to
v the rationalized structure (5)
- -

Land and improve- - e

ments 261,508
Yalue of livestock™ 164,430
lant and machinery 60,719
Total 225,149 2614508
Net “ffect - 364359

a ihis value should not be confused with the *'Total wvalue
of livestock sales etc.' discussed earlier. The value
of livestock here, is the added capital value of extra
liveatock present in the rationalized structure,

Mable 643 shows that a once and for all net cost saving
from inputs of $36,359 is achieved in moving froam the original,
to the rationalized structure. Such cost savings are associated
with an added annual Q.F.I. of $214,457, Using the N.F.I./G.F.I.
ratio of $39.14/38112.39 (see pe. 145) we obtain a coefficient of
Ce348s Therefore of the 3214,457 added G.I'eI., 74,631 is N.F.I.,
which, when capitalized at different rates of intereat gives capital
increases shown in Table 6,4,

The capitalised N.F.I., at five per cent interest rate, say,
represents a significant capital increment, Furthermore not only is
t.ere a decrease in the number of Labour Units (27,3) required to
generate this H.7.I., dbut also there would be a considerably increased
profit obtained from the rationalizationy this would make the
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TABLE 6.0 Values of added H.lel. (574,631) when

Capitalized in l'erpetuity at Different
cates of Interest QSmsz

“ate of Intereat (%) 2e5 5.0 7e5 1060
Capitalized value %Gl o ,
of H.Fol. (im.) 2498 Teng Hrs a2

continuance of Government assistance difficult to justify.

As a consequence the third vossibility above (p. 161) is
realized and the original hypothesis ig accepted: 1i.e. there was
an imbalance in resource use amongst dairy farms in the survey area
in 1968«63,

In rationalizing the 1368-69 structure the net savings in
capital input are small. lowever it should be renembered that in
terms of the management &echniques and the technology existing in
1963-69 that it is likely that the rationalization was not carried
out optimally,.

67 REASONS FOR RATIONALLGING sUB-OFT1i4l

Hethods exist by which the optimum farm size (based on the
value of output, acreage and number of labour units etc.) can be
cmlculatod.1 Consequently a normative restructuring could be
carried out in much the same way as was done in this atudy. All
these methods however have their own idiosyncrasies and are dependent
upon certain assumptions. For instance the optimum farm so calculated

1 See for instance: £.0, Heady, "Optimak Sizes of Farms under
Varying Tenure Forus, Including Roneiag. Otnorhhip. otate aad
Collective Structures,” As : Ard L_teonomic
53y 14 17« February, 197
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is only optimum given a assumed level of managerial ability and
level of technology.

From the point of view of this study, the most serious of
the objections associated with the optimum farm size, are listed
below:

(L) ith respect to management:

‘he importance of good management in obtaining high
production iz a relationship that has long been recogznized.

If restructuring was to be on the basis of using optimum
farmsy then the rationalized structure would theoretically be
feacible. rractically however it is extremely dubious as to
whether the management input required by such a structure would
exist. Restructuring on the basis of the optimum unit 'size' would
therefore amount to an academic exercise in calculating the magnitude
and direction of resocurce uce imbalance, without having any real

relevance to possible implementation.

(11) jith respect to technology:

The optimum farm *size' is only optimum for any given
level of technoloiy. Thus in previous secticns it was indicated
that according to Jackaone1 work, a farm with two labour units, 130
acres and 160 cows was not an optimum 2 man unit under 1368-69
conditions. lowever, this does not preclude the possibility in
the near future of 130 acres and 160 cows being approximately equal
to the optimum dairy farm unit with one labour unit, given for
instance, a rotary milker and other complementary devices to go
with it,

(412) ¥ 81

If restructuring were tc be carried out using the concept
of the optimum farm; 4t would assume that all inputs were homo-

1 Jackson, loc. git.
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geneous., This assumption is not true either in respect to fixed
inputs, such as soil, topography, farm layout and climato1 or to
variable inruts - especielly with regards to empgloyed labour,

648

The most important points are that under 196569
conditions a resource use imbalance was found to have existed
amongst the surveyed dairv farma. 1n so far that the original

5\

structure has been nothetically restructured (sub-optim
on the basis of vera well or z2e ars in i 5t

the new structure is not only tgeorgtgcallz,geasgblo put also

racticanlly feasible The sub-optimal approach is intended to

supgpest what is likely, rather than what is reuotely possible.

lestructuring on the basis of the avera;te management
that is found nationally for herds of between 150-19¢ cows, is, to
a considerable exteant, satisfying the requirements claced by the

tmanagerial ability' constraint.

Though the cost savings achieved from the rationallzed
structure are relatively small, the author considers that equally or
more imnortant than this factor is the fact that the units come
prising the rationalized structure will have: the prospect o
being viable businesses into the forseeadle future, without

rice or cost support measures the Gove of the day.

In considering the synthesis of the rationalized structure
it is important to consider the macro nature of the problem, the
purpose for which the data was collected and the underlying
assunptions.

Further advantages of the rationalized structure are
discussed in Chapter VII.

1 Even in a small area such as the survey district.
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SHAPTER VIT

SUMMARY AND CGHCLUTIONS

The Luxembourg Agreement makes it clear that Vesteran
curopean HMarket integration and agricultural rationalizution1 will
result in traditional ., outleta for dairy products gradually
disappearing. The finding of new, equally remuncrative markets, to
replace some of the dwindling U.H. market combined with lower
incomes of dairy farmers in recent years (relative to the secoandary
and tertiary sectors) are considered to be the najor problems facing
the H.2, dairy industry.

This study atteupts to analyse the extent of likely
changea, and thelr consequences, that can be expected to occur in
a given area of the industry under such conditionse Hajor trends
were looked at on a national ascale, whilst more specific changes

were looked at on a very much more limited scale.

Hationally, the number of persons engaged in agricultural
pursuits was shown to be declining both in total and as a percentage
of the total work force. This trend is expected to continue. In
doing so the composition of the agricultural work force was also
shown to be changing both in respect of age and stgtus (i.e. whether
on own account, employer of labour, or an employee etc.) In
analysing the total number of owner-operators (excluding Maoris) by
age gsroups, over time, projections of the most likely number of
owner-gperators up to the year 2006 were made. Inplied in these

1 If the Mansholt plan is successful in rationalizing ‘uropean
agriculture; it is likely that besides improving resource use,
that production will increase still further unless simultaneous
restraining measures are taken to equate supply with demand,
ror Americnn work on this tcpic see! Tochnicnl vo-aittoo.
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projections wos the magnitude and direction of policies that are
going to be reguired in planning the long term future of N.Z,
agriculture. This is particularly so with regards to the
structural changes that will be reguired.

In order to reduce the task of analysing these anticipated
structural changes into a manageable astudy, the field of interest
waa narrowed as follows:

(1) 3y ensalysing D=0=0's by age groups (on a national scale).

(11) 3y predicting the probable structure of dairy farms in a
given area, likely to be in existence, by 1980-81.

(11i) ationalizing the existing structure of dairy farms in
that ares mentioned in (ii) above.

Analysis of dairy owner-operators by age jproups provided
a method of projectin; the probable future national number of dairy
farms, that could be expected to exist at any :siven time in the
future. The projection showed that a continuing deeline in the
nunber of D=0=0'a could be expected. It is considered that the
analysis of structural changes that could confidently be predicted
to accomnany the continuing decline in the number of owner-operators,
could best be confined to a pilot study. No previoun gtudy of this
type has been undertaken in Hew Jealand,

The data collected from the survey farms, showed the very
real use that age and associative data could be put to, in predicting
the mo:t likely structure that would exist by 1980-81. Such data
is seen by the author as being of particular use in low income
dairying areas and where the continuation of present, or increased
levels of production of milk supplies are not assured. These
supplies are essential to kee. per unit costs 6f manufacture low and
to ensure reasonable profitability. The current position of the
Hanawatu Co-operative Dairy Company falls into the latter category.

In using such data to predict the most likely future
structure and the production forthcoming from that structure, certain
assumptions had to be made. The results obtained, are thus only
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valid, providing the assumptions do in fact hold. Any departure
from the assumptions will result in an error in the predicted
outcomne. Hdowever; it would appear that up to 1930-81 the H“mnawatu
-o-operative Dairy Company capnnot look forward to a greatly increased
supply of milk (4f in fact any), from the farns surveyed.1 This
prediction ean only be made for dairy farms in the survey area, as
they were not representative (on the basis of herd aize)a of all

the herds supplying the lManawatu Co-operative Dairy Companye

thilst nationally the number of herds has decrdased
without a corresponding decline in the total output of milkfat;3
this relationship is in doubt for the survey area. In Chapter IV

Pe 1343 it was suggested that despite the decline in the number of
D=0=0's expected before 1930-81, that the total production of

milkfat from the survey area would probably not fall. This; it was
argued, was because the renaining D=0«0's by milking more cows and
producing more milkfat per acre, due to new technology and managerial
techniques would maintain output, However, in Chapter IV pe 130
(footnote one) there was found to be a si nificant difference

between those dairy farmers who had, or who intended, to keep dalry
beef with those owning «& 115 acres and those owning > 115 acres.
significantly more dairy farmers who had, or intended to keep, dairy
beef in the next decade owned 2 115 acres. The surve: further
showed that dairy beef was being kept on these larger farma in
addition to, and not in place of cows bein: milked. { n the basis
of the number of cows being milked before and after starting to

keep dairy beef stock).

It would appear that if any further diversification is
goling to occur, it will be to an enterprise that complements the

1 This does not take into account any milk (produced in the
survey area) that is, or will de, surplus to the reguirements
of the town milk industry. Any such surplus milk would be
used for manufacturing purposes.

2 Even if they were representative on the basis of herd size a
meaningful prediction still could not be made because of the
differences in the (physical and socio-economic) environment
of the total supply areas. (In a large study, embracing
varied areas, stratified sampling techniques could be used).

3 See: Figures 1,2 and 1,3,
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dairying operation. Those farmers on amall acreages (here
considered to be &£ 115 acres) usually find that their labour
(including family labour) is sufficient to run their unit. Their
major problem is one of maintalning an adequate Z.F.I. from a
limited acreage. Specializing in dairying has allowed this aim

to be achieved. However, on larger units ( P 115 acres) where the
owner-operator's labour is often extended, he looks for alternative
enterprises, with a low labour requirement, to complement his
dairying activities, Dairy beef is such an alternative enterprise.

herefore so long as the owner of a small unit can
zgenerate a larger G.F.1. from dairying alone, he will not normally
diversify, However, where labour is a limiting factor and land is
not fully utilized by milking cowsjy then dairy beef is a profitable
extensiocn to the farming system.

It was the subjective impression of the author that
though the acreage owned in many cases would have permitted aore
cows to have been milked, doins so would have required employing
aore labour. Jarmers admitted that even where the number of extra
cows could be kept to warrant the employing of a man, doing BOo was
unacceptable to the majority of them on socio-economic grounds,

sonseguently the increase in milkfat production that might
have been expected as a result of more cows being milked, by the
remaining farmers, will be reduced to the extent that non-family
labour is required. This statement however is gualified by adding
that new technologies will undoubtedly enable those owner-cperators
with larger acreages to handle more cows, without employing addition=-
z. labour. For example, when the full potential of the rotary
milking shed is exploited with the development and perfecting of
complementary devices (e.g. automatic udder stimulator and cup
remover) one man is expected tc be able to milk 150-200 cows, thus
avoliding the necessity of employing an extra man. These advances
however will take time to be assimilated and implemented by
existing operatora,

In moving from the expected to the hypothetical situation,
the results obtained, again, only hold so long as the assumptions
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underlying the hypothesis are valid, The results are only wvalid
for the area under discussion and for the farme surveyed. As such,
the study should be looked upon as a :rilot atudy for a more fully
representative stu&y.1 The author suggests that studies of this
type be undertaken in other dairying areas in the immediate future
in order to ascertain the presence and nmagnitude of pains from

rationalizatione.

A return to the prices prevailing for milkfat in 196569
together with the steady erosion of profits through cost inflation
since then, will make many more dairy farms marginal. Harginal
in the sense that their continued viability as dairy farms is in
doubt.

‘he author considers that in the event of milkfat prices
falling to their 1968-69 level it would be helpful to know the
extent of the 16w income problem on a district bhasis. In the event

of prices falling to such levels, lons ter: policies to overcuome these

problems should alsoc be formulated in advance, The conseguences, in
terms of inputs and outputs, of these policies being put into
practice should also be estimated. The coast of the necessary

researci: should be looked upon as an insurance and as an investuent

in the future prosperity of the New Zealand dairy industrv, such
policies (see below, p. 177 ) chould be implemented before =such low
income farms pose an intractable problem, Inplementation of such
yoliciés should be wviewed as increasing the long term viability of
the dairy industry, as well as eliminating the need for intermittent
Government subsidies,

fationalizing the dairy farms in the survey area to
produce a more viable structure had the effect of increasing total
output whilst at the same time reducing, overall, the amount of
capital inputs required to obtain this total output.

The direction of the absolute changes in individual

1 Jere this study ever to be done on a national scalejy it may
well be that rationalization would have to be based on the
total corrected acreage (T.C.A.) This is because the survey
area may not have been typical in its land utilization compared
with other dairying districts.
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inputs and outputs, in moving from the original (1968-69) structure,
to the rationalized siructure, were such as to increase the 5.V.I,
and HaFele Likewlse, gross productivity and gross output per unit
of labour increased. Inpuis of fertilizer, stock, plant and
machinery also increased. The amount of capital in land and builde
ings however, decreased. Aationalization of buildings and other
improvenents is seen, in the long run, as being an important source
of cost saving. Unless some policy is implemented however,

whereby the purchaser is able to buy a property, for the purposes
of amalgamation, without having to buy a second (and unwanted)
milking shed, etc., this potential cost savinz will not be realized
and will only act as an impediment to amalgamation. The vendor
naturally expects to be paid the approximate market value of the

imorovenents.

7¢1 I3 RATICHALISATION OF THE PRUSENT STRUCTURE $ORTH 4II 147

Refore any reconstruction (as opposed to adjustments)g
are nmade %o any part of the lNew Zealand dairy industry the need for

reconstruction must be seen:

(i) to be needed
(ii} to be economicall; and socially justifiable.
#ith reference to (i) evidence for the need of reconatruce

tion has been presented in Chapter I. [Lvidence to justify (ii)
is given below.

The magnitude in cost savings and increased output from
the rationalised structure have been estimated, The coat

1 The Australian Dairy Farm Reconstruction Scheme incorporates
means by which this policy can be adopted.

@ Evidence given in Chapters I, II, and III, should dispel any
doudt as to N.2. agriculture not . giggfigggfgggg
however, under auspices of Goverrment control, es the
controlled movement of resources sc as to fulfil some policy
objective.
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savings were not great but the increased output anticipated was
enough to raise averase net farm income per farm from $3,483 to
£64302 (on the 'avera e per farm' and 'average well organized farm!
rcospectively [Eee De 145_7). An increase of 2,519 or 81.0 per
cent, Other reasons for advocating a policy of reconstruction for

selected areas are as follows:

e Hational Advantares ‘esultins From tationalization

(1) The natlonal advantace of rationalization would be the
elimination of Government assistance.

(ii) ©Scarce resources would be more efficiently utilized.
(Cmaller input resulting in greater output).

(iii) Covernment lendin: institutions would be dealing with
fewer 'uroblem' farmers and therefore be in a position to devote

nore time and resources to progressive dairy farmers.

(iv) .ere rationalization to follow a co-ordinated plan the
Government would be in a better sosition to undertake rural-social
planiinge Planning here implies a cost saving. For instance in
a rural area where there are many small dairy units, the number of
children now present, may warrant the addition of new classrooms,
‘hould the Government have a plan to rationalize the dairy structure
in that locality however; it may well be economically advisable to
make alternative arrangements for teaching the ciiildren, rather than
suilding a permanent asset that is likely to have no use after the
rationalization of units occurs. '

(v) lource of labour for other industries. Displaced farm
labour however would require retraining. In so far as the
rationalized induatry requires less man-power than would otherwise
be the case, recruitment of labour into the industry would be
lower (as would prospects of farm ownership).

(vi) Better utilization of scarce Government and private
advisory personnel, by improving the ¥.A.0./farmer ratio.
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Be Advantages Aceruing to the Dairy Industry, as a Result

of Ratio i3 [}

(1) Fewer suppliers of milk would mean:

(a) less farm dairy tanks and refrigerators,
(b) fewer tankers required to collect milk,
(¢) better gquality control over the raw »roduct.

Dairy Companies could afford to install more sophisticated egquipment
on the farm as there would be a larger throughput,

(1i) Dairy factories would be in a better position to monitor
trends in sup:ly and to produce a higher quality raw product.

(iii) 1In so far that farm raticnalization would increase milk
output (see p.153), factory capacity could be more fully utilized,
thereby lowering per unit costs of manufacture with resulting
benefits to the nation, industry and individuals.

Ce  Ldvanta 2ot i ndlvidual

(1) Froviding the individual owner-operator had the right
credentials he would probably find credit easier to obtain.1
ewer owner-operators requiring capital and the smaller total
amounts of capital required for land and improvements, would make
more carital available, even though each individual would require
more of it.

(i1) OGreater potential returns for a given set of conditions,

(iii) More security in the knowledge that the unit should be a
viable business into the foreseeable future.

(iv) Better able to arrange time off if two men are available,

1 The establishment of a Rural development bank has been mooted
by several agriculturalists as possessing potential advantages
over the present system, to allogate credit. For instance
see: A.3, Ward, A.R. Frampton and J.W.M. Gardener, "Submission
to the Committee of Inquiry into Lending to Farmers," MHassey
University, September 27, 1971, (unpublished).
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or, if still only one man, better able to afford teuporary 'stand
in' labour. Less risk due to poor health. This is of increasing
relevance as working conditions and benefits rise in the non-farm
sector.

(v) Better able to utilize and apply new methods of
technology. Adoption of new research findings - especially those
embedded in larger and discrete capital inputs.

The statement made by the i.D.C. (7964) thats
eee while the likely impact on production of the
regrouping o{ uneconomic farms into bigger units may not

be great ...

is not in accordance with the above findings.

70l PUTURL DHOLPECTS OF THIZ SMALL HERD

It may be (and often is) argued that small dairy farms
(in terms of acreage and total output) are viable businesses, in
so far that many owner=-operators of such properties have a high
equity, low costs of production and high production per acre, they
are viable - so long as the present owner-operator remains on the
farm. liowever, beins small has inherent disadvantages. OUne of
the nore important being the inability to overcome the effects of
rising costs, inflation and any shortfall in milkfat prices.
This inability to generate an adeguate G.F.Il., and to adjust to
exogenous changes is coneidered by this author to be one of the
major defects of a small farm, As previously noted, because many
small farms are already producing intensively, the only way to
increase revenue (other than by purchasing inputs of the extensive
kind) is to cut costs and then only so long as in doing so, revenue
is not cut back disproportionately.

As seen in Chapter IV the problem for small farams comes

1 See: Section 1.3, peqy,
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when the present owner-operator wishes to retire. Usually the
farn, is too small for anyone toc take over per se, so it can either
be purchssed by an existing dairy farmer, and dairy production
obtained from it, or else it can be completely lost to dairying.

The significance or other wise of the latter assumption is looked at
in more detall immediately below.

3upposing, in the unlikely event of all factory supply
farms in New Jealand, with herds of less than fifty cows and the
resources assocliated with these herds, being loat to the dairy
industry; then in 1970-71 2,618 herds of 13.0 per cent of the
total number of factory supply herds in New Zealand would have dis-
appeared, 3ut, the total butterfat supplied would only have
declined by %.0 per cent, i.e. in terms of total output the loss of
these herds would not be great, Hovever, if all herds with less
tihian 100 cows and the resources associated with these herds were lost
to the industry; then in 1970-71 11,120, or S4.9 per cent of the
total number of factor: sunply herds in New Jealand would have
disappeared and the total output of milkfat would have decreased by

640 per cent,

Table 7.1 shows the total milkfat produced for the years
1968-69, 1963=70 and 1970=/1. The per cent and number of herds
with less than 100 cowa and greater than or egual to 10 cows is
also shown together with the percentage milkfat that these two
groups of herds supply.

From Table 713 it is apparent that for these years the
number of factory supply herds in N.2, with &£ 100 cows has been
declining absclutely and proportionately. The reverse situation has
been oceurring for herds with 2 100 cows.

The percentage of total milkfat produced by herds with
< 100 cows has been declining by over 3.0 per cent per year, whilst
the percentage of total milkfat produced by herds with == 100 cows
has been increasing by over 3.0 per cent per year. The herds with
= 100 cows are providing an increasing proportion of the total
milkfat.



TABLE 7.1

for Three Seasons,

Proportion of Hilkfat Supplied by Herds with < 100 Cows and Those with = 100 Cows

196869 4

1969=70 _and 1570=71"

Change from 1960-

]
Change from 1969-

- 3 e G370
1963-69 | 1969-70 &9 to 1965-70 19720-7 70 to 1970=71
A Total milkfat (ﬂ.lbo) 57101 521“‘.[‘ - l*6o7 52301‘} - 10
- -
B | Herds with & 100 cows Ho. 14,138 12,604 - 1,534 11,120 - 1,484
% of total 6643 58e7 - 8,2 54,9 - 342
Total milkfat pro- Total m.lb 2h5.9 205.,6 - 40,3 188,.6 - 170
C | duced by herds with
&£ 100 cows % of total 4340 392 - 3.8 3641 - 341
Koe 8,451 9,103 + 652 10,587 + 1,484
D | Herds with > 100 cows
% of total 33e7 41,9 + 82 45,1 + 3.2
Total milkfat pro- Total m.lb 32541 31348 - 643 334,7 + 159
E duced by herds with
: of total 570 608 + 3.8 63.9 + 31

> 100 cows

a Private communicatione.
All data rounded.

Adapted from

unpublished H..Z.

Dairy Board datae

*GlL
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‘ The evidence in Table 7.1 is by no means conclusive

because of the short period for which data are available for
compariaon.1 lowever, for the two seasons, 196970 and 1970-71,
the total out uts of milkfat were virtually equal. Despite this
the output fou: herds with &€ 100 cows between these two seasons,
dropped by 1, m. pounds whilst out;ut from herds with 2 100 cows
increased by only 15.9 me. pounds, In other words the decrease in
rroduction of herds with & 100 cows was not offset by the increased
production in the herds with 2 100 cows. If this trend were to
continue total milkfat production would decline., is it is, the
evidence presented in Table 7.1 and Secticn 1.%.1, suggests that
total production will remain approximately static.

If the loss of resources currently being lost to the
dairy industry, from the outgoing of herds with «&£ 100 cows could
be halted, total production could be increased, A policy
desipgned to spec¢ifically restructure the smaller existin; dairy
farms, without reducing the area available for dairyin;;, could well
be profitable naticnally. (See page 162 )e

iny formal policy to rationalize parts of the existing
dairying structure (along the lines of Chapter V and VI) would
result in advantages to the nation, dairy industry and individuals
within that _ndustry.

It is got the purpose of this study to formulate policy
decisions required to implement the results of this analysis, The
prineipal objective of the study was t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>