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GHAPTr-R I 

A 3ACKGlWUND TO TW; Jl'UDY 

1.1 I''TRODUC'l'ION 

i.'he United Kingdom ( U. l: .) ma.rltet h s trnditionsl.ly 

been a prosperous , continuous and major market for N ~ uealand's 

dairy exports • 

• 1rior to the 19?2 Luxeobourg , eement, Uew ~enland { H . ~ . ) 

exported approxiaately 62 per cent (by value) of its total dairy 

export a to the United i'in dorn . Under the Luxeobourg eel!lent 

however , :J • • ~ . dairy products sold to the U. K. will decline as 

from 1973 . :'he reduction in dairy ex .orta to the U . :: . will occur 

gr adually over a number of yeara , in such a way that the 

quantit~tive guarantees will ue reduced in fixed aaounts for the 

first five years . rhus the guaranteed quantity of butter will 

be reduced by the aarno percentage each ye r, and tho guaranteed 

quantity of cheese will be reduced to 90 per cent, 80 per cent, 

60 per cent, 40 per cent and 20 per cent in 1973, 19~'q , 19?5, 1976 

and 1977 respect i vely. From 1973 onwards, no further 

quantita tive ~uarantco ill be laid down for chees e. 

In 1977 the quantitative guarantee admitted for • • u • 

dairy producto will be 80 por oont of tho quantities guarunteed 

betoro the transitional period tor butter and 2J per cent for 
1 cheese. This represents, expreosed milk equi-valent , ?1 per 

co t of tho quantities guarante d under tho U. K. quota oy tom, 

before tho co nc nt of the transitional p riod. 

though proviDion h G been m de for an upward revision 

of the above figures in 1975; it would ae unlikely th~t 1 .z. 

1 A milk equ1Ynlent ie defined as being t t volume or r w milk 
requir d to produce a unit w ight ot product. ( . g. chee e, 
butter, etc.) 



2 . 

co.n expect to export tm1 more airy products to an enl •d 

Luropoan Ecuno=ic Co:Dmunit1 (:.. . :: .c .), th.an laid dorm b7 the aboYo 

eu~a~to•o• ;onaequently r. . . • ill h vo to find new market for 

npprorlmatoly 36 , 000 ton of butter und ?6 . ooo tone of cheese. 

(Pluo of course for any u.J:litiono.l 1ncrew:.e in the quantity 
1 avail ~le tor export) . 

; pprchcns1on n. to future carkot av 1 hili t y of milk 

produotu ia further h ightened oecauso ot dumping by over eas 

competitors . O.spite tho undertaking of th : .•• -.: . 1~ r 

:ountriea not to fru. trat tho effor s of N. , • to diver ify her 

dairy ~roducts to other mark ts , thero is olready evidence to th 

contr Y• At tho 19?2 ~ominlon ~&iry Conference th cbnirman 

of the d : 

In the fir t half or thi y .ar {.197?], under 
tho influence of hitlher lavels of or1oe oup~ort , 
milk production i:1 the : :t;c ha.J increased and . ~ __; 

butter stocks h.ave ria n to aonct~lin0 approachinG 
100, 000 tone a"t>ov normal levels . ~'he , ,·:.: h.3.a 
recently a.~own dlspo:)ition n :;ain to oeek a solution 
to their c:l ;n st~c ourpluo llroblem""" by ex-;orting tho 
to our markets. 

i"'h ~: • • ~ . dairy induotry , eo1 front d with. · ving to 

procur n oo.rl~ete (and tho lower pric a asociate 1 . 1 tn thcae 

arketo - oo .. :po.r · tb tho ~~ . ~ . • ) cU.!lo ho.s problomo o.riRintt from 

condi tiono prcvo.iling •1 thin ,; • ~ . 

For tho "JC r 1966 r.7 to 1968-69 the proportion ot 
dairy r s ruing a net t inc ( . :· . I • ) ' o l tb 

t r oa nine to tift en p r oent tabl 1.1 howa. 

1 



Yea.r Net Loes 1: 999 ')1000-1999 1.0tal ( ~2000 

I 

·' .J . 

1966-67 1 1 7 9 
1967-68 1 3 8 12 

1968-69 1 3 11 15 

3euidcs there bcin~: an l ncr• oninr; . rorortion oi' dairy 

t armu rcturnin;; t.t. ~ • • • • l. of lesn than ? 1 000, for the ccanon 

1970-'!1, the .!:!.!! avera .,c net far:•• incor::c pe r dniry fu.~, D 

::tonll\:r th&ll :tt any tim· aincc at l oaot 1 ;G y.r 4. 'I':lin !'uc; ~ in 

partiully a ~esult or the c~rry ov r effects of tho drou~ht 

e cri~nced in the 1969- 70 o neon. '"o ·tevor , th.o fact s till 

rc.-1a.1n tht t oince 1 ')66-67 the r eal avorn -e net rar~ in coo p r -
dairy farm , doapite lnrc;e incrcnsce in nroducti1'ity, have , with 

the oxce:1tion o. th 1969-70 ec.a.son, docrcaaed t nucceonively 

r oter rate • (ror detail aee appendix A) . Lhe preaent 

probl i t t e ayorage rat ot productivity h s not pt pace 

with preoent r·tea ot internAl inflat ion and lowor et returns , 

F ro inc , a cona quence . havo opped nt f r te th 

that at hioh the nee OS41'1 adju t ent can t c place. FUrth r 
evidence or the l tiv•11 wor e poaition of dairy t er 
coop ed with a few ye own by the t s ot exch 
in ':t' bl 1. 2 . 

~ ble 1. 2 indio t that prio rece1 ed tor • roduco 

at a o•er te than pric II p t r r 
input • at te ot exch g • a a con equ ce• ave 
( th th xooption of 1969 10) d tori rat • o ro ult t 



( 9a.se '1 :;f,o-61 

Yoar .r:ricea :'ce~i ved ;~rices paid ~ l"!ll.sof exchanee 

1%5 6 19104 1 , 0?1 1 , 031 

1966 .... 1 ' 119 1 , 106 , , 012 ( 

1967 8 1 , 102 'i , 14) 959 
1968-69 ., , 097 1. 170 938 
1969- 70 1 , 202• 1 , 250 962 

.. , timated 

effect. of t!il coet -priee ~q,u ~e is even r;rNtter than ~t first 

appear· when &llow;m.ce ia r"lldo for the effect ot i. flution on the 

farmers ' net inc~e. Civen pcr~iotent inflation it io uOce~~nry 

for the furoer t o hav a lare: r n•t income (in money ter, o) to 

represent tlte H puroh.aein- power antl st ndo.rd or livinr;. To 

do t his in tho face o" tho co~t-prico !queeze- ana i..fl ti~n , he 

must bee~le more efficient and/or operate on an incre ~inc scale. 

To t-he ext nt that t xpendituro on improvement is a 

function or d1 po 'bl in eo ' t n. should pro nt conditions 

prevail , O&Pit inv stment i dD.iryin will continu to re· a:ln 

eta tic , or , s in mor r ce t yea.ro . eclin • • ble 1 . ;J. 

.>ep 

not a.vailabl 
t" d ta ro d ·eyin for 1 69• 70 its l'able 1 . , i 

endit\U' in r .z. but the ~·ifi~~a o pital e 
rioulturo for that ye onlr 3 •1 UndoubtedlJ the 

drought in!lu no d th c pital expen iture in 1 9• ?0 but 1 i 

r as nabl to u po tb t th c pit end1 ure tor ying 

alon , 1 1969• 70 and 197 • 71 , • s elo• that r r e 1968-69 

1 ok. nioter , ' 
19?1 , P• 3• 



t't.il!..: 1 · ~ 

Year 

1965-66 
1966-67 

1967-68 
1968 9 

Capit u :::menditure on 

!'l . f! : Dain: ;:-ama (Sm.) 

Gapitu.l expenditure 

.}8. ?. 

33 · '· 
58:9 
;)2 . 7 

(- rn . ) 

o. ( · c'J:tC rf!:fcronce a..q for table 1.2) , 
.P • 52 . 

ooaaon. .;uch n shortfall in co.•)ital exrenditure arrecto 

dev lopQont . 7hia in turn accentuates the ffect of adverse 

.!3eason.'-.ll condition!'>, and the bilit.y to withstand lo cr n.orkot 

~ricea tor ~ilk products . 

1ivon market uncertainty and the parlous state of the 

dairy induntry in ·; •• 1. (even before the offeoto of the United 

Y.ingdO!: joining the -; • .• c. hav been f lt), a.ttontion naturally 

focuesee on polic1 a tha.t will assist the •: •. : • dair] industry to 

remain a viable and proaporouo industry in the future . 

':11 circumstances in recent years 11 ve precipi to. ted the 

Government of the day to i~pleQent r lief measure , despite lnrge 

· ncreaoos in productiYity. 1 • ~Jickoring , tho then tl6Giotut to 

the l;-1nanco Uinist r , en~merate some ot the vi •11 d1stribut d 

asurea of aoistance (sub dies), which a pp in man1 

ditter nt guiaes , given by tho Government to the ricultural 

in \latry Gince 1968.1 e of tho ore recent d importut of 

tho oasuroa were: • 

(i) • wdto 

tert111aor (1970) . 
tertilt er ouba1dy of $5. 0 er ton on all 

In 19?1 thi w s ond to ?· 50 p r ton. 

1 , J.o . I>ryd• f1 n. L. 
~U..Il'"loLII.UK t " Proc. of the .itlaku 
u~ ........ ton, tl , ' • • J o 1911) P• 
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{ii) ;pecial agricultural aaiatnnee fund of 1o.am. (1~70) . 

(iii) A dalr.y industry diveraification scheme tor b~et. 

Operational ac from 1 t June, 1969. ·ror:t1nat d :~oth June , 1972. 

(iv) .\n cddition of $5. Ccn . to the .. ,tnte Advnncea .;orporo.tion 

in morginal loanB to a~siat the rcotructuring of ~~rioulture by 

way of a~alz~~ation . (1970) . 

(v) s30. 0m . for ntoc~: ret ntion achemc . (1)72) . 

In 1970 the total aseiotance rendered to agriculture 

was cetioated to be over ~90.0n. 

l&ccordin[; to . 'right 1 the benofi ts acoruins to tho 

farner !ro. (i) above nre extreoely limited. In (ii) -bove , the 
fundo w&re alloc~tod virtually on a 'firat come, first nerved ' 

be opont on . ::'he rclu.tively ~::1all aoount of !'ina.nce al.loc ted 

to (iv) above and the !!tort tcr:1 nature of cca.curee {iii), (v). 

and (vi) above, which \fere 41doptec1 by ''Jovornmont authorities , 

suegest~. tho.t none o .. these Gohemee ha.ve been co-ordinated in 

r;urpo12e or in tioclinoss . : or the rno..>t part tho above :~eaauro 

were forillulatod and adai i.otorod under pree3ure "'ith cll the 

un3atiotactory Jctailo only to be expoeto trom ad hoc lceisl tion. 

Th~' have b en aton- gap me sureD to ti d tns industry ov r a 

vart*eul, oris\• · but which hllve dose l ttle to rocti!y th, byig 
otructuro The' h~v been •across the board • 
moa."'urea , r ther than m od opeo1ticall.y to help tho e 

ho arc in moat n.e dot ad.justins to tb. conditione prevail 1n 

the eev ntio. • 

.. 
II er oo 

sub id1eet m 11 

1 

oea of the Unit Kingd • untrali a.Gd 

ot the :: . r. .c. 1llu trate ll too ole ly hat 

p -olons t.he h d8h1ps outtered by 

on l''e.r i iz r U s it 
Ju et 26, 1965, • 6. 

argirutl.lJ' 

1 ppealt '' 



profi tablo tarm~r$ nnd ~ orltpono 

adjuatQonta to th industry. 

1 the nc d for 8tructural 

It io genor~lly conoidered inevitable that ~1er~ ~ill 
,".'J 

be core lllrge rurms and ewer !a.rmor:J in r· . .... . • ·· therefore on:, 
im(>rovement to tJ e otructure of Q.I;ri.culturo is n s>Ooitive 

adju'".itr.lont; hcnofitin.; tho iuJi•.ri ·'u.al farr.:1er and tho nation , in 

tho c~lort and lonz; term. ~ urthcr~1oro it o1Jld hav ae ed 

expedient to h .... ve J.ovelopod WJ ov~;~rall R~;ri~ultural po ... icy , in 

tf .icu th oxict:ne n. ,ricul turnl structure, could be 1:1odi1'ied as 

tho facto..:·G iJelo·~ oxort t;rca.t~u' .,1rooourcu 

(i) ~ n.dju tment r uirod in 

lreland nnd 0 nmt:trt: join the . : .c. 

.. "• ., when the U.K. , 

(U.) 7nc certainty that at some future elate !'rices .11 f:U.l 

und xistine markets for our ?rimary f roducts will di !nieh. 

(iii) '?-he continuing increase in. fnr:n siz , rcduc d nunbor o! 

fnrmora o.nd the required ~tructural adjuetmento implied in this 

inevitability. 

(iv) .:'he inter~ul eoat-prico S•iueeze ·~ill continue to dec~and 

increaalng productivity ~o~ the acrieultural sector. 

I:von if theoe events do not continue to oake themzelvoo 

atrongly felt in the acrieultural ooctor , & etruoturo ba d on 

sound , economienlly viable unita, i one ot the neco3&&ry pre­

requisites to incre 1ng productivit7. 

study 
lt ia in the light or th 
undertaken. 

1 ts tructu al ' 1o d in d r to m 
t oae to other so ao to fo 

(t· ) of w ioh 
out 1 tomittent 

tuation t t thie 

elp or 
Ka•!lt~tt:f Un.1 ai t7 t 
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1e2 .:;COPS Of' l'RF, Sl1'Ul.>Y 

'"he ;.i. ~ . dairy induotry is faced with major re­

adjuat" nt" ari .. :i!lt- .froot the looo of the United Kine;t.lom a.o the 

major tr ditioual mnrltet. ~1~. together with co:1tinuing coat 

inflation and tbe wor&ening of the disparity between farm and 

non-f:~ inco~e, 1 ·ill influence the futuro structure of dairy 

farm:int: • 

:ltia study han as its principal objective, the roVie.r 

of the fi~.wt "' tructl.tro and ch" nges th:lt d.re t:t01.:. t likely to occur 

in tho future . rhe study proee froe the ntltion 1 fa con , 

to tle dairy industry and finally to a ~ub-sGction of :5Uppli re 

$Upply1 ~ a .sinclo dairy comp Y• 

.;11'1!-'tert> one and two nrovide th baol,ground information, 

whil:Jt ctnpto tbrete opeaa the way :for more spocific ;.malyGis of 

the 1rooler::m thnt are likel.y to continue to confront dairy 

farm .rs n..'tcl thn tndu try in the yuars to co=: • . rejections of 

the 1!1-~el•r nu ber or total owner-oper tor5 and dairy owner­

operators that rc likely to exist in the tutur ar m de . 

·;napter tour c onaidera eiven AreQ within the 

.!o.natHltu . In recont year~ the ~anaw·atu :;o-opcrative Dairy 

·.-om··n.n~.r , in comnon with other dairy co:. pany ' s has been coneerned 

at the net outflo·.v of dai anp lior trom the ..;o pany . U ing 

to the f ot that in recent years the dairy ind try ha~ inves d 

l Ltr iJe oums in n • capital equi nt . the effeot of thia drift n 

.future mill( production io im;.ort t. Tbie long t na an d · ly 

speoialis d o of c pital inv nt io a vot or confid noe in 

the future of tho d iry industry. ep ci ia d ry pl t, oan 9 

l b u e4 tor pro o1 roduc • In or r 
to produce lo• oo t dairy prOd~ot 1 it ic 1 per iv t t airy 
tactori s b suppl1 d with sufficient r w milk oo ao to tull7 
utiliz anu acturing c pact Y• D spite this r quire ent it i 

1 



likely thnt in the years to come th re will be a further decline 

in tho numbor or dairy rnrmero. ro c3timate the likely oxtont 

and erroot of this phenonenum o~curring , ~n ~ pmalt area of £Be 
i·~~.mawatu, a ourve::r of factory SUJ.!ply fame was underto.kon. 

r""rom thir; survey the major physical inxn1tn and outputs ore 

obtained f'or onch of the 98 --urvey f'armn . i:.nc t: category ot 
i!l~'ut a.n~s output ·;::. ::s nu.a-.mE)d over the 93 rams • 

. l'he survey w<:~c d& .icned oo :~ to u:tow ( .!Llong:Jt other 

thingn) the li'~elihood of eac!- aurvey fare continuing in dairy 

production for the next ten years . ,{o one can llCcurately 

predict social trendo nor future product pric~s and to thio extent 

thoro arc hazarda in this exercise . rteverth loao thore are v ry 

definite ' .:.n(Uca.tort> • which aro likely to determine hether 

existine d~irJ unit ill bo in exiatonc , per se , in ten 1care 

time (i . e . 19<3( 1) or not . on the onoio of these ' lndicators • 

tho otructuro 1 H:ely to oxiet in the ;;ivon are , ia eutima.tcd. 

'"l'ho iCl.,licntionD, !!Op ;.ci:Uly with r p•nrds to futuro .u ... lk su~ply , 

re:.:~u ltint; from thin str'tcture, tllr~ discussed . 

r~o next ~t~~c o! tho nnalyais asGumoo ( unlike ~1e 

estim tion of tho ~tructure liko!l to be in existence in 1)80 1) 

that ext rno.l infl uenc ic xcrtod to brinG about a •ra t io!laliz 

struGture •. ~'he rationalilGe·l structure aeeumMJ th1t none of tho 

land used by t he orir,inal 93 fnrnn ia lost to dairyine. ~1e 

•rationalized structure ' consi ta ot synthetic firms . vhapt r 

fiYe describes the $Olection of icht well orgar.ized f , the 

aver ~o oh racteristica of wh1c:1 to the a rag woll or~:;aniz 

rarm (or ynthotic fi ) . 

'!'he ere ge ot the es7ntb tic fl wa'l uaed to divide 

the total 1 d U. · ed 1 the origin 1 98 f itt to tirc18 t 0 Ch of 

w. ich aeeug 4 the oharaoteri tics of the erage w ll organ! d 

ta or synthetic fi • i . o . th mar inal productivities ot th 

Y iable r oourcea for e cb ti , con ituting th • rational!~• 

struc tve • , fU"' u4l. 

1 hould therefore e l oke4 u on o a pilot tu4J 
ser probl a . 



10. 

i~e outcoo in t~rms or total inputs and outnute or 
this •r ttonall.z d structure • arc c .... p-red witl th total inputs 
nnd outputs obtained for the or1g--lnal 98 r • .>uch o. 

oompa..rioon ia tho baeis for rejccti e or n.cceptinc tho 

hypothesisz
1 

7he.t there existed in th . urvoy area (in th .. 
1968-69 tructure) a~ imbalance in reaourcc u&e 
r;;mongst dairy f.aroa . 

~!1 comparia:>n further shows the magnitude and 

direction of ch~n~o3 th t occur b .... ndiviciu 1 r:;sourCe5 nd 

productior. r;hon the- industry it~ hy ··ot .eticnlly .,.. 1t:!.o ·alix.od • 

..'hone chnnr;ec in 1nr uts are rolatud to thoae hi ::h re occurring 

nntio~ally , ann hioh are diclcusaod i~ ;h~pter .~o . 

lllUfi for the U.;:.ito~1 r!J un r study , the d ry 

1rdur;try ill obta.ln a.n ~ ndic!'ltion of tho ohanse:.J , 1;ivcn [1%' tJont 

tron<lo , likely to occur OVQr tho next ten years . .cconU.ly , 

. ill indicate t_ ., TIO<!d !'o!" £}0 • i.ci os th:t are lL~cly to II! 

rc;uired to brine ~bout a more aeceptablo outco~e . 

't'he n.dvant ca o f , end oug c.;,tod ol1 •ice to ~ring 

about a rationalized dair; in u try, ue diucusn d . 

..:.t 

In the la t t lv 1 -e; d pite n rous 1 ol•tod 

o, to t e o'b ervat1on th t genera ly , dairy t 
AUC er h VO b n docre in nd t herd eiae d co n ra 
h ve been incr asine; ; tho pp r n to avo een no compreh nsive 

per ritto.n to an .l:f. rc th1 

restructure o.rJ:1 

of o facts buri 
art or tho ~ ·~J indu5try 

in t hi dat • 

d ta.. y policy 

e cog 1 Q 

co ition w s to the xist nc or, to tho 

1 l''or 4etail8 see Chap er ive • 

to 
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problems of, low income dairy tnmert~ when in 1962 the then 

Liuiator of ltSrlculture , r:r. J. :.-.• 'l'alboys 11a.:1 concerned t h<tt eoae 

of NorthlMda farrno were !lot economic a.nd thn.t the QQvernment 

ttip,ht have to cor.oider ru:~.'Ue;w:~ating sooc ;;orthland fu ::; to obtain 

economic production . Tnis W3~ oor.nider~d not only to b~ a 
1 probloo in Northl3.lld ~ut elesewhcro in :;ow ~aland also. 

!>t thut title tro~n a curvoy of 62 :rorthln.nd dairy taros 

producing \"'lOl'O than 10, 000 pounds of buttetrfat h4l.f of them 

showed a net re-turn of les~ than .. z,ooo, 35 por cent of dwellings 

and l•2 p~r cent of cowshoda were coneiderod llubatand d. 

Indebtedne~n wac high • 

. ·ard2 considered th<lt the prvblem of lo incooo dairy 

farmers probably existed tn all other dairying di triots on those 

farms where total butterfat production wan lesa than 12 , 000 . ounds 

of butterfat . He further ·;ointed out thttt whilst iucrcaaed. 

production for those individualR would be to their benefit ; this 

would not necaosarily be 

implyin- tho question: 

turn implied thmtt 

eo fro::- tho nation l vie•point and thUD 

"whut ie beat to produce 11 ,. :.'his in 

Until •• hQvc an agricultural policy based on 
careful and thorough o.sooo&r.l nt of the future i)ronpeot3 
for variouo cOModi ties , and t.roviding incentives and 
eno.,uraging production of those products with t he beat 
proapccta , it ia impossible to fo~ulnte n rational and 
lasting solution for tle futur QGV lopment of north 
Auckland t_Qnd all low income farmeriJ. 

It waa conaid red by C ndler,3 th t it a welfare ubsidy 

was to be paid to lo !nco e ! ero; then it should be received 

onl1 by thoao th t need it a.nd should be paid in such a Wfl1 1 that 

1 A. B. 'ard t The - Incom• Dairy FU'II. o. 1. 11Uow d ar 
Things in lorthland?•• ( St~e leo the editorial}, llg ,e land 
F er , Hay 24, 196.2• • 6. 

2 A.a. , • Low- Income Dtliry F • No . 2 . n 

Decide on a Policy for our 1oul ture,.. ...N.e .. w ...... zoiiii~Miiiiioiiiii ..... ......,. ......... 
June 7, 1962, P• 4. 

dloz, u ibat •a d About A F 
_.._.r., June 21 , 1962, P• 4. 



subsequently the rocipicntc coaao to ro. uire tho subnidJ. 

(i) ny p~mittint=e th& taraor to ex;m,nd production above 

8 , 000 poundo or butterfat . 

(i1) Hy movinc him out or dairying into a better job , if an 

increase in ])ro.duotion of the re tuired order vas not obtainable 

ecor.omically • 

.;.'he position of the small da.iry tareaor waD again 

look&d at in survey_ c~rried out by the Department of 

i lt firt t i I l d ~ t M •i 1 It 1\gr cu ure on y arms n nt. ewoo .Jotm y , .. n.rana;:c • 

w· s shown thllt 23 per cent or farms produced und r 15,c-oo :loun4a 

of buttert t , and that the verage production per cow por year 

wns less !roo those herdo , which on average , produced a smaller 

total production of butterfat por yoar than tr those herde 

waich on av r Je produced a larger total· production of 

~utterfut per year. 

~,nly 32 pe r cent of !armors excoeded 200 pounds of 

butterfat ,per acre and none exceeded 300 pounds. Thore seemed 

therefore cope for increa.ood out.put from moat of the fa.r.os . 

l'he llurvey aloo nh.owed that v raze net inco.:to as a functlon ot 
total buttert t production, i . e . tho hieher the total production, 

the h i e,her tlle aver go net in co. • Totnl buttorfat production 

as also hown to bo a function of avor eo total ea., i . e . the 
hichor the total butterfat production the larger the Yorage 

total ere • • Therefore , one might expect , high aYor go net 
inc es were aa ociated with hish aver e total aore es. 

In 196}, On1on2 not d tb t cow numbers , at just Wlder 

2. 0 million, wore no eater th than they bad been ome ten 

• prev1oualJ• ~ o number or up;>li r s t ional..ly us 

1 rto , 1t . G. Turnbull , and R. R. Joott , "Inglewood 
(;ounty Dairy }' Survo1n (1960.-61 !leaeou) , .i . Z. Dept. of 

culture. 
ual G eral 

, Auswst 21 , 



con.iatently .f!Ulin"'• but herd sl.zes were 1ncre oint• :ith the 
reali~ation that there was going to bo in~ufficicnt overceas 

e.xch.:mcc for the gr<>uing aeeonJ:ary induztrJ he ~aid " ... w must 

havo .:1n irn::Jodia.tc and autnor· tive appro.i al of our dairy industry" • 

The ' appr~ical • novor aeema to have com~ to fruition . 

Tho report on tho &conomic po~ition of the farming 

industr"J of Juno , 1')63 r(•ported that despite the " •. • stea~ 

increas s in production and prod~ctivity , net t ~ ng income 

deelin d ~et ··eon 1957•58 and 19€1- 62 <whilo the inoo-:ne of other 

soc tiona of the cor:u'!luni ty e:onorally continued to ri e'' . The 

nam re;Jort said: 11
• • • the rat of c ..,. !··i taJ. investc; nt in !arming 

hao olow d do and that n~ a reeult the rnte of incro se in 

liveotoek nw:tb ra; is not high aa previously" • This report , 

aa much as ,~thine else , was prob bly rcsponcible tor the 

eonvenins of the oll embracing Ar,rioultur 1 Develop~ent 

~onferenee ( · . ) . C. } in 1964. 

".l"h.e .'. . 1.c. of 1961• a;,pe r.s to bo the first official 

~tto.n~'t to look at farm ntruct.ure when it. formed , amongst othors , 
1 'the acalo of farming workinG party •. ~e b sic question of th 

relntionahi' betw en t . size 3nd nrofitability wns consider d 

(but never , it seems, satisfactorily resolved) . ~e minimum 

tdze of dairy f n! co r;atible with an economically viable and 

~roductivc a~iculture, whilot n t en to be fixed o ne to a 

number or onvironr..1ent 1 factors , \t s thought to requir a."l output 

of 17· 18 , 000 po~nda of butterfat tor a one oan unit . Juch a unit 

was d to b no le eftici nt th unit ~roducing 
lar er production, ut th t t to 
vulnorabl to decrea profit 

natur • 

r unit would be more 
gin d to the Ya 1e 

... nco th 1 el of in btedneo Q bo ajor f 

in t inc e 

bet nen f a o 

pos ibl• t.o lay 

1 

and booauae it van s oub tantiall)t 

e pr oduct e c p citi it Wtu'J t 

eneral d finition 

of 

etor 



becADo too amall to yield an ' adequate • ineo:ae . It was aloo 

pointed out that the criterion of Qanag~~ent reward in addition 

to a return on capital invested wru; not lwayiJ valid , because 

buyers wUling~y paid ni"")lor prices for fat'\'ils and knowinely 

accepted a lo er return. 

,~owever , the working party considered that an •adequate • 

inco"le shou11 be ueed to docido at ?Jhat point an individual !a.m 

did become uneconooic . As :w indication or ita thinltin~ on an 

' adequate • income the working ?~rty considered that tot al t 
family income , utter meeting eapenses , interest on debt , taxes and 

d~bt repayment , could have been for e~1pl , $2 , 000 a yoar. 

~he problem of uneconomic farmo gao aeen , as being a 

regional one and oonsoquontly mor severe owing to l imited 

outoido employ ent . In such instances ~overnment action w s seen 

to be justified •here it '~ provon thut in any district 20 per 

cent , say • of farms !ell into the uneconomic claas , a.."l do!ined 

tlhove . ~·he re;;ort furtr.er etated that: 

\ poaitivc effort to el~inate the un conocio fnrm 
is jul'ititi d on social r..rounds if ~ew .~ealand is to 
avoid tho oxi•Jtoncc of '•rural olums", and while the 
likely iapact on production or the resrouping o! 
uneconomic farms into bigger u.n1ta may not be groat , 
regrouping vould make for better use of the lubour 
force at prceont eaplo,yed on those properties . gith 
benofit to the farming industry. From the social a~pect 
it would r present a positiye npproach to whQt one 
suboiasion d scribed o a main :reaaon for concern - tttho 
feeling that tho children are likely to be brought up in 
an under- privileged environment"• 

1 Hodgson . saw th trend to ards bi gger r~s fitting 

into th~ historical pat tern of the past fifty years and t t 

ther e waa no indicati on that it would lead ultiaately to larse 
osgregat1on ot lan4 controlle4 by corporatioae. 

In this r spect the work party looked at cunent 

legislation r.. tricti laneS 4181"' gat1on laid down in the 

1 

4 s t tlOJ3ent Promoti on Act or 1952. P rt II ot th Act 

Ins .. , "' ,.,,( ... , 
o. Me: uohl , "'l"he Economics ot :t..ars• Dair,. Fa 
~ ol As£icult!ft• S~t ber , 1965, P• 21 • 



deal8 •ith th~ control of aaleo or laanos or farmland to prevent 

undu o.(Jgreeativn. Tho vorl: part y found nunor.ous rea3on for 

atrongl:• n.dvoc::a.tlnr tho repeal to tho proviaiollG of l-art Il ot 
the .\ct, if only bucau1c the loci l.:.:.ti.:,n war, ineff ctivc. 

1 lt WG.U the :_,alief Of 11 1 i:rar pa. d 1ry fr:.r,...ar th&.t 

i~ 1167 the revenue !ro:>1 !'n lro-d.:lutoly 100 cowo wao neccc:sary to 

keep a fru.'lily and to pa.y ~ortcnze:h ~·her~:fore fro<. pa6t tronde 

an eoonooic u·1i t woald soon beco~: too bit: for one. :l<'ln t:o !landlc 

At the same time over 

cn .. 1italizntion in a r:ip;h coet ..,tructure of f'n~in; and the 

revolutL .. a occurring in a.erioulture th world over t:1as s n by 

ehal.V.mge to , • , • ieulture to beoome kore 

ottici.ent, a.rtd <33 uni t6 got bigger o.nd bigr;er , tower r:um on t e 

land w::to .:l ~OU n.z beln . ., incvi ts.~lo . 

i."h~rc a)peart' to be only i ttlo ClUMti · ative ~alysis 

c.a to tl c extent of 1 tlnd l.:.;.;olihood or • ';ho oeriou::mess of the lo 

1:'1cor c !n..'." :; probi~t if on 'y becauo o.r the paucity of ~:tati3t.l.cn.l 

infomn.ti·m .leoi ,ned to gauco th ox:ent :1n·i diatr .i.oution of l0\'1 
'1. 

f nrn inco~N>• : .~ilpott;; ln 1%9 !lpeo.king ut th uakura h.tna 

Conferor..ce oaid 1 

1 

' 

•• • we don •t ,:aow the xt nt of tho low inco!:le 
pr-o lloot and estnllli&.!lincs thir; iG perh p·, tho fir~t t• i -
to be dono . The !Jairy loard ocono.ic Lurvey 'ndic tea 
(at leaot on the ~ in of veragcs) th~t the lo~ incomoa 
{below 2 , 0CJ0) are to be found as th , aller !arms 
(holow 50 ncr s) . ..1 nif'ic tly thoae ar also th 
t her-e tot por aero 1e higho t at ")57 1:) . d 
with th and • r ~ ot 167 lb . l 
tller to be cop tor ouch gr ater fat per 
ppro ch ng closer to th t ible level propooe 

.... uurur t d thor i. 0 doub t if j by 'l7 
t>on 4 publish cl fi en (which are •s) , tnat 

a. 
Yt 



income per ere riaea v r;, slla.riil.Y with tat per acre . 

I feel tbnt on the larger faras there will 
a¥tosstical67 occur greater intcnaificaticn , highor fat 
per acre , and highor incomes without the need tor 
aubsid1es • 

. :leo rable 1. 4 • 

. '>vera.r;e :iet rarr:1 Incomes f'or !'acton _.. . - . -

Up to :;1 to 101 to All 
50 acres 100 acres 150 aerea f s 

:~o . of farms 30 459 lt84 1,6o8 
;,y . Herd size 41 68 89 88 
:ilutterfat per 11 , 490 20,520 .26 , 790 26,340 farm ( :.b) 

!lutterfnt per 
aero {lb) 257 250 ?.15 167 

,·.v . !nrn sizo 45 82 125 158 (aoros) 

'tv . 7i . ... ". I . ( . ) 2 , 113 3, 731 1• , 410 I; , 176 

However the report of the .\grioul tural ? rod.uction 

16. 

1 Council (.{lay • 19?0) G.bowed aor.zo copirical evidence of the xtont 

ot low LkOQ e and equ~tieo (contre rl ou the 1967-68 ueaoon) 1 

wb n , in the euomary ; 1 .. DAde the tollowing observation with 

reg ds to dairy tarmo a 

1 

• • • there would be U'otm4 1. ooo (.5 per c nt) dai1'7 
t ••• with l o t inco~o earning ~ow r and equitie 
ot l• a than 40 p•r cent. (Low i co e mine p er 
r t rs to d ry farms of lese than ~.ooo lb .. butterfat 
•••>• ••• able r ef rring t e inc distr ibution of 
dairJ t ••. show that 10 - 15 or cent • •• or tarma 

oduot1on Coun" l t em. e ., May . 19?0, P• 4-'• 



return net inoo~ee of leae than ~2 , G~O . In baolute 
te s tbia would ru::soun.t to around 2 , 500 dairy f o .... 
that genorat net ineoacs or loao than ~2 , 000 •••• 

·l'be latest report of the ;~.gricul turlll l)roduction 

vouncil (l.pril, 1971) 1 shows that over the period 1968-69 to 

1970•71 tbe percent so of dAiry turms with net ineomeo of less 
2 thnn ~4 ,00C· had increas d fro:r. 55 per oont to nn o:::tii!lntcd 

60 per cent. 

/, study of the f\U"ma falling in the low incocto group 

in the 196 9 financial year rovoaled that 80 per cent of thos 

rarr~m wore b low average in h rd size, and s1cnifioantly, rnovt ot 
thOGO farme m10Wed 3 low r than Yeraee milkf t yield OOW e 

ilet worth tended to be low and the r Aulto.nt high debt eorvico 

contributed largely to tho above overage level of xpenditure in 

relation to the s rooc income gen rated . 

~oncern for rcatructurins has boen idely quoted . 

:ot'H:l3 in ptlrticulnr, in discua~ing needed o.djuatm.ents in f <1 rming 

said: 

The farming industry ia in need of Gam adjuot~ents , 
nnd theee cnn be t:1.o.dc more quickly w1 th Government 
aaeiatance. F~ al.g at1ons aro not • pan ce for 
all of the induatrrn ' probl • but they h ve their 
plao • particularly in rogard to the prevention of rural 
poverty probl~6 . Amalc tiona have been ;in ~ plac 
at a relatively rapid pno in recent years . but the 
Governoent could et1ll a aist by oakins mon y more 
freely available tor this pu ooe. If oon y ad 
available iB not taken up , espe~iallJ in areaB with 
l u ers of b roly conocic units , con i era io 
should be v n to further ~ at1on 

io could take th to of sob 
A t.rali. , lid r w oh tho tamer 

1 .V-ricultural ro ct.ton Counc 1 , o • cit., pril , 1971 . 

2 Ib1a., (~t ted by tho riculturAl o uotion Council 
tor th '3 ar 1970• 71 ) , • 50. 

' t ?" 

4 Th• o t ot 
re,~ort ot he 
tP lt 1971 , p • 



1.). 1 

holding buyo only the land. !touoea and other 
buildi B which duplicate whut he alre dy h s . d aro 
thus redundant , e written off and paid tor by the 
Oovernment . Under the ocheme th vendor is likely to 
&Ot better prieo for hia farQ, and ic therefore more 
likely to a 11, while tho ::purchaser ha5 to pay only !or 
rully productive aoaeta. 

"the follow1nc io tl rea e of the available nd motJt 

important stati:::stical information rela.t1nz to .. . . :. dairy f. 

production. 

18. 

i'it;Ure 1.1 {a) ahowo the evidence tor the tour moat 

rece11t ,yearo , ror h.ic£1 information is Yailable, of the decrease 

in th<rf perccntnse number of holdin,~~ or < 100 ucrou which n.re 

principally in dairying. 7.bc oppooite trond cun be aeon for 

t•tonti'! i'armo ov r 1 y; acres . ':.'1lerc is little cho..nco in tho 

pcroanta.ge number of holdinsu ln the 100-149 acre range. 

:;·igurc 1.1 (b) shows , tor tho years 1951, 1961 and 1')69 the decline 

in the percent go number or holdino:; .• 1ilking all herds ( < 100 

co•o) , 9hilst tho awing to the percent o number of holdings with 
l.arg herds ( ) 100 cows) shown t the other e:Et.re:no . .For 

in tanctl , bot.ween 196 1 and 1963-69 tho perc~nt , nu."ltbcr of 

holdince with herds ot < 50 cow decreased fl"Oin 4.2 . 6 per cent to 

16. 8 per cent of' totlll herds with ~ 10 co• , hil t tho pore .nta.ge 

number of holdings with herds of > 100 cow increao froc 10. 7 

per cont to 37. 6 por c nt . Th total n bor of holdings 

mil·ine ) 10 cows deere sed b7 21 por cent o or the samo poriod.1 

ble 1. 5 a o th rele. t dat tr which 

t1g ree 1. 2 1•' are con truoted. 

In figure 1. 2 a• r b rd h increas d at 

ever incre ains rat , wh1lat the tot l n b r ot uppl1ere and 

1 1 pt. of 



Fig. 1.1 (a) Fig. 1.1 (b) 

PERCENTAGE NO. OF HOLDINGS PRINCIPALLY IN DAIRYING PERCENTAGE NO. OF HOLDINGS MILKING HERDS WITH 
BY ACREAGE SIZE GROUPS FOR YEARS : 1966, 1967, 1968 10 OR MORE COWS ON JAN. 31 , IN 1951 , 1961 AND 1969. 

and 1969. 

ACREAGE 
SIZE 

GROUP 

10- 49 

50- 74 

75- 99 

100- 124 

125- 149 

150- 199 

200+ 

% 

0 10 20 

'66 

'67 

'68 

'69 

'66 
'67 

'68 

'69 

'66 

'67 
'68 
'69 

'66 
'67 
'68 

'69 

'66 
'67 
'68 
'69 

'66 
'67 
'68 
'69 

'66 
'67 
'68 
'69 

I I 

6.1 
-5.8 

5.9 
1--5.4 

9.6 

9.0 
8.4 

7.8 

14.3 

14.0 
13.6 

13.0 

17.1 
17.0 

16.8 

16.8 

12.2 
12.0 

12.0 

12.2 

17.2 

17.5 
17.6 

18.2 

Total No. of holdings ;;;, 10 
acres principally in dai ry ing . 

1966 22,949 
1967 22,614 
1968 22,398 
1969 22,532 

30 
I 

23.5 
24.7 

25.7 
2 6 6. 

HERD 
SIZE 
GROUP 

10- 39 

0 

'51 

'61 

'69 

'51 

40- 49 '61 

50- 59 

'69 

1 '5 

'61 
'69 

'5 1 

60- 69 '61 
'69 

'51 

70- 79 '6 1 

'6 9 

% 
10 

I 

11 .3 

14.9 
13.6 

5.5 

12.3 
13.5 

6.8 

9 .8 
12.8 

9.3 

6.6 

9.4 
9.8 

1r--- 4 .6 '5 

'6 
'69 

80- 89 1 

'5 1~3.0 

90- 99 '6 1~4. 1 

100+ 

'69 

1 

1 

'5 

'6 
'69 

6.9 
10.5 

9.2 

6.8 

10.7 

20 
I 

30 
I 

----
2 

42 .0 
9 .0 

---- 37.6 

Tota l No. of Herds ;;;, 10 cows. 

1951 
1961 
1969 

36,067 
31 ,151 
24,603 

Source: Reports on farm production statistics. (Various volumes) Dept. of Stati stics. 



TABl..E 1.5 Data Pertaini.ng to the ~;, . Z. Dai.r;r Industry: 1950 - 1970 

No. of cows rotal butterfat Av. butterfat llo . of herds Av. herd l'otal Uo. of 

Year in mi.lk prodn. 11at the ••at t he pail'' with ~ 10 cows size for suppliers 
31st Jan.a pail" per eow (lb.)n (•oo •a)a herds ~ to dairy 

('COO ' s) (million lb . )d 10 C0\1Sa Companiesf 

195o-51 1,898 1~94 256 361 50 
1951-5.2 1,906 501 259 357 52 51 ,200 
1952-.53 1,962 535 269 3.55. 53 
1953-54 1~999 49? 245 362• 53 
19.5'+-55 1,995 50'1 250 361• 53 
1955-56 1,996• 530 261 355* 55 
1956-57 1,998 524 258 349 56 45, 200 
1957-.58 1,967 558 279 337* 56 
1958-59 1,931 557 281~ 325* 57 
1959-60 1,887 547 284 318• 57 
196o-61 1,929 549 283 j12 59 36,700 
1961-62 1,968 547 ??G 305• 62 
1962-63 1,997 559 279 295* 65 
1963-64 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 , 900 
1966-67 2,131 653 305 253 80 26 , 300 
1967-68 2, 232 638 285 248 86 25 ,700 
1968-69 2, 304 663 :87 246 92 2S,OOO 
1969-70 2,321b 613 264b 237g 98e 23,700e 
1970-71 2,239C 615C 274C 22~ 100Z N/A 

• Est imated . g 
• 

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



TAT.!LE 1•2 

b 

Re~emces 

l~n Zealt.md Oa.iry i3o:'ird , 46th Farwa Product:i.on ;ie
6
J)ort , 19§2-ZO . ~anon , 

Wellington: P• 6?. 

y ~batract or ~tatiutica Dept- . of ...>tatir;tics , "tiellill.L.ton , .. • •. J. : 
, 1-!72. P• 3. 

c Ibid., (provisional) • ........ 
d 1350-51 to 1959-60. ~: . -: . Dairy :J-oo..rd , il~.h ~u:ll i!enort and Ctateaent ot 

;c-counts Yosr lAded J1st Jull, 1'i§1• .;~L in~;ton : p . 22. 

1960-61 to 196.3-69. ..gricultural :)roduction Gouneil , ~· ill•, .\pril, 1 ;'(1 , 

t 

g 

P• 22. 
1969-70 to 197J - 71 . l~onthl: Abstract of .;ta.tistica , r, ;). cit. , .;:mu ;u-y • 
1972. P• 3. • - -

Provisional .. 

~;. z. Dairy noord , 46th ·..t r~':'l . roduction :c.,c.rt 1 1 :6~­
li'actory Suppl,- Hord~ with One or t-:Oro cowa takan tror: 

ccounts. 

~;eason , .::ellin[>;ton: -ry ..;om_:-nny annual 

Unpublished DD.i Jomrd D:•t~ and l~oirn t:ilk , ;,utr..19t , 1971, P • 19. 

Il• 69. 

l\,) 
..A 

• 



aumber of herd.s with ~ 10 cows hnve continued to decline , 

'!'he d cro.aains divergency i.H<twocn theso latter two oerioo in an 

indication that only herds containin~ >t 10 cows a.re .supplyins 

factories . i r(';viouel:r there were numerous auppliert~ milking 

<. 10 cows. 

:·isure 1. 3 showa the effect o:r the drou(;ht in 1')6'7-68 

and 1969-70 on total butterfat ~roduction , ~d thio in faco of 

the highest number of milkin,:: cows ov r recorded in :: • • ~ . The 

average production per co· was also sioilarly ~trected . ~ince 

1969- 70 there is expected to hnvc been a reduction of 82 , 000 

milld.ng cowzh e posoibly to tho introduction ot the dairy 

induetry divernification scheme for beet in June, 1969 and ~10 

two droughts. 

'ince 1")6,5-66 total butterfat production hna re:'lained 

apji:>roximately constant or even declinod. (O.Otructurin~ tho 

dairy inuuatr~· would l•ot only oli:11inato a:ns e.xistine lou do.icy 

ft~ income problem but would alec pr~vont posoible aocentu~tion 

or th low income problem. : ·urthermore the indua!;ry would be 

bet ter prepared to withstand any futuro oarket crisia , anJ , by 

the n turo ot ite compotitivoness , would be hlc to capturo any 

expected. increa:.a" in demand troa aarketo where countries ''ere not 
1 aelf- sufticient !n dairy products . 

1 



U') 

s 
0 
(.) ...... 
0,.... --.-0 

1\\ 
,.... 
O'l 

::c 
t-
?; .-

L!l 
U')--

0~ 
a:m 
UJ.-

::c 
• UJ 

~N 
UJ U') 

...J 0 c.. a: c.. 
::::> UJ 
U') ::c 
u. UJ 

0 <:) 
<{ 

c:i a: 
2 UJ 

> 
...J <{ 
<{ 

0 t-
0 2 
t- <{ 

"! 

,;, 
u::: 

I 

0 .­.-

I 

I 

U') 

a: 
UJ 

::::; 
c.. 
c.. 
::::> 
U') 

u. 
0 

c:i 
2 

I 
...J 
<{ 
t- I 0 
t- . 

I 

I 

0 
0 

. 
\ 

\ 
\ 

I 

' ' ... 

I 

... 
' ', 

" 

' 
UJ 
N 

0 
a: 
UJ 
::c 

> 
<{ 

I 

0 
Ol 

' ' ' 

/ 

' ' 

/ 

' ' ' 

I 

' 

0 co 

' 

I 

' ' ' ' ' ' .... 

/ 

I 

I 

0 

1\\ 
::c 
t-
?; 
U') 

0 
a: 
UJ 
::c 
u. 
0 

c:i 
2 

' 

0 ,.... 

' 
"' \ 

/ 

\ 
\ 
\ 
\ 

' \ 
\ 

\ 

' ' \ 

0 
tO 

\ 
\ 

\ 
\ 
\ 

23. 

\ 
\ 
I 
I 
I 
\ 
\ 
\ 
I 

' ' ' \ 
\ 
\ 
\ 
\ 
\ 
I 
I 
I 
I 

I 
I 
I 
I 

' \ 
' \ 

\ 
\ 

co 
tO --,..... 
tO 
Ol 

tO 
tO --L!l 
tO 
Ol 

~ --M 
tO 
Ol 

N 
tO -­.-tO 
Ol 

0 
tO --Ol 
L!l 
Ol 

co 
L!l --,..... 
L!l 
Ol 

tO 
L!l -­L!l 
L!l 
Ol 

;:g -­M 
L!l 
Ol 

N 
L!l -­.-L!l 
Ol 

... 
"' Q) 

> 

~----~.----------~,-----------r,-----------r,-----------r,-----------,P-----------,~~ 
~ ~ ~ ~ g ~ ~ 

(OQQ,) ·sa!uedwoo AJ!BP Ol sJa!lddns JO ·au Jl!lOl pue SMO:> Ql ~ 4l!M spJa4 JO 'ON 



.0 

e 
.jg_ 

.... 
:"' 

c: 
0 
·;; 

700 

650 

600 

g 550 
1:J 
0 a. 
.... 
ca 
't: 
~ .... 
:I 
.0 500 
co 

~ 

450 

Fig . 1.3 

.-

AVERAGE PRODUCTION PER COW, TOTAL BUTTERFAT 
"AT PAIL" AND NO. OF DAIRY COWS IN MILK : 
1950/51 - 1970/71 . 
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1.4.1 Introduction 

L~e economic health of dairy farmers largely 

depends en \'lhf': t chauco.:; ara occurring in other countries. 

arc t~o aspectc to be concidcred: 

:rhere 

(i) 'L'he need to ensure that re~ains as efficient as 

possible relative to forei~n compctitorG and producers . 

'ii) To ~onitor trends developing in those foreign countries 

so that ~ ~ . ~ . agriculture can adapt itself' to take advantage of 

those trends. 

lt'or these reasons a necessarily cursory review will be 

made of the dai:::-yin~ ntructures of r:ngland and .:ales , the 

countries beloncing to the ·~uropea.n ·~conomic Community ( , . :; . c.) 

and t~e Jnited 1tates of A~crica (U.~.A.). 

1.4.2 ::Oriland and dales 

1ritish food production ie unable to satisfy the 

domestic demand, and therefore food is imported. To enable the 

Jritish farmer to compete the 3ritish Government affords 

protection principally by: 

(i) Limiting imports of foodntuffs. Fnilurc 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 ho~ever, with Britain aligninc its 

asricultural policy to be sympathetic to that of tho ~ . £ . C ., she 

ic now ch~ging from indirect support (i.e. via subsidies etc. 

Lwhieh in turn come from taxe!() to an import-levy system whereby 

the consumer in Britain wi11 pay for dearer food directly - at 



tbo retail level . 'The change is colloquially called, moving 

from a cheap to a dear food policy . 

:~eee protective measures are largely reaponsibl~ tor 
ensuring that the low income problems in 1ritish agriculture are 

not accentuated. 

Though Britain has , and is , losing people out of 

llgrieulture , in order to maintain incoae purity with the non­

agriculture sector , tbe loss ia not faot enough. :o counteract 

the forces (technological and managerial) , which are increasing 

productivity per man hou.r and per acre , Thomas1 sees an accel­

erated rate or withdrawal of resources out of agr iculture aa 

being necessary if a permanent solution to the low income probl 

in agriculture is to be found • 

.:.:ore recently 3r1 tain batt put more e;nphaais on 

reatructurlng agrJ.cultaro. .ith the inauguration or tho ram 
2 amulgamation and ~oundary adjustment sche=o it cnn confidently 

be expected thot the trend to bigger and fever unito will 

cvntinue into the seventies . Indeed :.c";rone3 has previously 

agreed t.'tat: 

A redistribution or the total (yearly subsidy of 
Z320• 350m.) sum giving more emphasis to moo.surea 
designed . to help 1nvest~. ent in viable enterprises r.right 
pr:q off handsomely in the lone run by reducing th 
industr;y •s depond.once on support and enabling it to 
adapt to the conditione facing it . 

To illustrate the number of sm~l dairy unite existing 

in England and '"alee , Table 1 . 6 ahowe the comparison ot the 

1 

} G. McCrone , 'The Cue foro Structural I prow nt 1 .ariti 
!culture,'' Scottip J -. ot P2!ij,&oal !ffssggm, Juae, 196'• 



number of holdings in oach herd size group , co par d with t hat 

·.nt;la.nd and ~o·a.les uith only 16. 9 p&r eont more eowe 

thnn .: . ; . • h a 208 per cent more her ds of ~10 cowe. .abl• 1. 6 

shows tho greater pr oportion of Gmaller herd• in ... nglAnd an-cl 

:iales coc:~pared with N. • , which. has a much hir;h r proportion in 

tho larger horde . ~h reason. for this di:s:parity ro oany -

.listorioal , .. rice s t rttcture , and on irou~ental to n only 

row • 

. ., . ,. • 1 6 
• • ._I.J.,JlJ It 

" oup in ..::n;;lapd and l'iales and tjew ~ealand 

Herd ~ize :'otG.l .otal No. 
Jroup 10-39 '~0-49 50-69 70-99 100- 199 200+ 

holdinsa o! co~ 
(cows) milking in ilkC 

~ 1J cows {m . ) 

. nglu.nd f. 
51• i 174 7, 588 , , 073 3, 992 1, 784 19) 75 , 810 2. 695 .al s 3 

; of total 71. 5 10. 0 10. 5 5· 3 2. 4 o • .:; 100 

N . b • •• 2, 779 1, }65 3, 965 7 , 251 8, J59 884 24 , 603 2. 304 

' or total 11 • .3 5·' 16.1 29 . 5 }4 . o }. 6 100 

.!< T .• : •. ngland nnd . le - Ne z. aland 

a 

b 

c d d ~ ea inclu o d r.y•typ cows , hoitera 
in oalt , ut not in i.l.k. ~ •. ~ . d t. 1 

rt th impoJOtant feature o ai yin i n Ellcl 

d al h t o deere ee in t ho n 1 p ucera 
( oppo ed t o t he n b :r ot holdin ~ 10 cowa ) . I n 

1960 t b re • • 123,137 ilk pr oducer , 1n 1 651 100,449 4 1 



1970, 80 , 141 or a deer fse or }4. 9 per cent fro3 1960 to 1970. 

Between April , 1969 nnd Hu.rch 1970, ?7 per cent or those giving 
1 up production of Qilk for aale h~d ~ 3G cows in tho herd. 

Ovor tho name pcrlcd (1960-70) brooding cow numb rs 

increo ed from ? ,595, COO to 2,760,000 or nn incre~e of 6. q por 

cent v:hil~t milk sa.let'J otf farma ro·.>e fro:"! 1 , 951 • t;allons 

(in 1'/G0-61) to ~ , 20) ~ . gallons (i'\ 1969-70); ·m i!lcreaoe 

brou:ht about by incr aoing cow numb rs and incrcasin~ p r co• 

production. Cow numbero have been increaGin5 fai rly steadily 

~ince 1964 but came to ~ halt and turned downward , ending th 

year in !·:arch, 1970 ith a tot 1 nWibor or dairy cows 14, 000 

helow the previouo March; but still 125,000 above r:arch , 196'· · 2 

~he r tionalization described above is likely to 

continue i~to the ~1turc . In 1969 it w ~ o ti ated that by 

1}78, )2 por cent or dairy eowa would be in herds of 100 cows , 

with 50 herds t lca:Jt of over 1 , 0C'!Q co~ Md the nuaber or 
~airy onterpri~es further reduced to 55 ,000. 3 

-='Urop 

A~ co.tlncntnl : uropo atriv o to tnke its asriculture 

from the poa ant ot~te into tho modern ern • great chanGes will 

occur. .;ontin ntal. .• uropo lllre a.y ore than aelf- aufficiont 

in many food couoditieo {including milk and crl.lk product } is 

now , und r the guid c of Dr. :iioco .. sholt , making gr at 

otforta to reor ani~o and reGtructur its 

1 

z 

' 

icultur • 



The Hansholt pla.."l (a.s it b n come to bo known) in ite 

entirety is an ambitiouo scheme. few etatiatica will suffice , 
to show the onormity of the pro~lem. Table 1,7 aho~s tho alow 

rnto of 1roeress being made over time in the attenpt to increase 

tho size of holdings . 

report2that t tes: 

This io eophaoioed n ain in a r&c&nt 

• • • ettorta to incre'Ulc the size of fo.r a in the 
.ix have not oade ::uch ;roGreca over tho prst decado .. 
too avorat;e aizo o' turr:t :1olJings only reael ed 1 ' . 7 
tectarea in 19?0, compnred with 10, 4 ten years before. 

~able 1. 8 shows tho relatively high p rcenta~o of 

people employed in agriculture compo.red with the tote.l number 

er:t.r.>loyed. fhe o;~erag (1965) forth ,.. • .. • ~ . lc. 15. 8 p r cent , 

for tho U. K. ,5. 6 per cent, Uni .. t tos of r.meric 5. 3 por cent , 

tlnd .io'N ;;oal•nd (a. predo_:lino.ntly prim ry :?roducins country) , 

1.?. . 3 per cont . 

~~thcr illustrative otllltistics relatin:-; to uropean 

acriculturo are ao follows: 

(1) qetweon 1958 and 1965, 1, 5 o . people moved out of 

agriculture (i . e . 28 ,or cent or the 1955 totol) ot whie one 

result hs.a been the rising productivity or lo.bour per person 

eoployed in a~oulture ot nearly 7 per c nt per ye • 

(11) Average size of farns in the community was about leven 

hectare • 

(iii) In the whole co 

than fifty beet a ot f 

unity , onl1 470 9000 farma h d ore 

1 d (1 . e . 3 por o nt or all t e 
w:ith gr ator than one hoctar ) . 

1 Data fore to 1967 unl sa oth wi • t t eet. l data trom a 
M orandwa on the r form ot ricultur in th .uu • • C. :;o::. 
(68) 1000 P t • . icultu 1980. 

2 "Farmers not to bl c for oarina too pr-io 
...... .......,. ~ept ber 15 , 1972, P• '9· 



Farms of ~:ne Hectare and ~ver, Humber and t~vorn&e lt:ea 

Gereany /rtlnce ltaly 
S1ae Croup 

1960 

1 - ~ 5 ha 617. 4 

5 - <. 10 ha }43, 0 

10 - <. 20 ha 286, 5 

20 .... ( 50 ha 122 , 0 

SO .. (. 100 ha 1)~7 

100 ha aad over ::! , 6 

'l'ot a l 1. 385 

AYePage ni :.e of 10.1 f arm (ba) 

a Me.oor a 
art A. 

1960 1960 1967 1960 196} 1901 = 100 = 100 

487, 2 79 527 , 0 l;5.3, 9 86 1'' .)~ 3 
( "". ,. 

271 , 8 7J ~~o6 , o 36t.. , o 90 541 ,6 

28&, 6 101 504 , 0 485 , 0 96 >.?7,2 

141 , 0 116 ~8 , 0 393, 9 116 109, 9 

1tt, 6 10? o., ., .., . .... Bl, , 9 105 .~s .o 

2. 8 108 22 , 3 23, 5 105 1 ~~ . e 

1 • .?o6 37 1. 923 1. /305 94 .~ . 756 

10, 6 105 16, ? 17. 8 1·:>? G, 3 

on the rctom of aerie11lture in the 
1cu.l.ture 1980. 

~~ethorlond5 llelgium 

1')59 1959 1966 1959 1956 ::: 100 

37, 7 10, 5 uO 96 , 3 59 , 2 

.;2, 2 lt9 , 2 79 52 , 7 il1 , G 

53 , 9 55 , 4 103 3'5 , 2 35, 4 

~4, 5 .... 5 , 9 lOG 12 , 3 15, 0 

1,9 ;~ ,o 105 1,9 ." ,o 

0 , 2 0 , 2 100 0, 3 0 , 5 

2}0 203 88 199 151.. 

~ . 9 11 , 0 111 8. 2 10, 2 

.. .. , . . .;ott . ( 68) 1000 

( ' 000} 
j 
I 

:..wceabourg i 

i 
19]9 196c! 1960 1966 ;..: 100 

I = 100 1 
i 

61 3, } 2 . 0 61 i 

7'J 1, 9 1, 3 68 

101 ;~ ' 7 2 , 1 '78 

12.2 2., 3 2, 5 109 

105 0 , 2 0 , 2 100 

1iJO 0 0 100 

77 10 s so 

124 13. 4 16 , 6 124 

~ 
• 



TABLE 1. 8 i.ihare o! Persons 1:Jn~loye:l i n .~gricul tare as 
a ?ercontage of Total Numberii! in •ll1ploeent 

·rotal. numl)era in Numbers employed in agriculture emplo,aeut 

CountrJ •ooo •ooo (as A of total number s 
in employment) 

1950 1')55 1960 1965 1Q50 1955 1960 1965 19:JC 1955 1960 1J65 

Gontan1b 20. 376 23. ?30 26 . ?47 27. 091 5. 020 4 . ~85 }. 623 :~ . 980 24 , 66 13 , 4~ i} , UC 11 ,-

f'raDCe 19. 222 19. }55 19. 481 19. 776 .:;. 43{1 4. 34'l it . 029 .). 370 2~1 2'1 v, ·•-' 25,01 ?C,6~ 1:; ,o41 

I taly 16. 930 17. 810 19. 070 19. 350 6. )45 6. 425 5. 8?0 4. 900 41,02 "'J6,oS _;o , 78 24 , 69J 

Netherlan4a 3. 785 3. 996 4. 144 4. L•<)8 5.)3 1;.89 1~29 356 14 , 08 12 , 2~ 10 , 3~ 7, 91 

Belgia }. 253 3., .565 3· 352 3. 531 5')5 310 257 ~15 11,31 9, 21 7, 67 6 , 09 

Lux.nbour c 134 , 4 1}.2 , 7 133, 7 1}3, 5 3.? ,2 ?( , d ?1,9 13 , 7 23,?6. ?0,2\.J 16, .38 13, 50 

E. E. C. 63. ?00, 4 67. 888,? 72. 427,7 74.334 , 5 18. 3..:)6 , 2 16 • .:;82,3 11 . 22 )t'; 11 . 839 , 7 ?.8,79 ~4 1 ' .. 19,65 15, 81 
- - -· . . - -- - · - ·~--- ~. --- -- - ~- - - --------- - - --- ---~----- L .-~---~ -- -~------ - ---- - - -~- --~-~ L-~- - -- ~·- -~ ---~ '--

a S•e corresponding footnote for table ·1 . 7 

b 1950 and 1955: incl . !;aar , excl . 1Jcrlin. 1960 and 1 J65: incl . ~:oar and 
Berl i n. 

~ 
~ 

• 



(iv) :'wo•thirda of' all rarm holding6 hnd lese than ten 

h~ct~res of f~rmland and nineteen pur cent of them have between 

ten to ty,,enty hect:u-ea. 

(v) ~ore than four-fifths of the pcrRon3 omployed in 

a?;rlculture work or1 farna.1 wh.l.ch together acoount for leoa than 

halt tha fnrrnl~d in the co".lmunity . 

(vi) Foro than eie:hty per cent of dairy farmers own at the 

&:tORt ten cowa. Gut of four million dairy f rmers only 75. 000 

keep ~ore than t•cnty co~a. 

(vii) .. .h.o coat of i~"'! rovin~ ar;ricultural tructure alone in 

196/ w~n 1 , )00 ~ .~. a . 

A •ide variety of methods to re=ove land, cows and 

frtrrnors from !lf;ricul tur::tl ;:reduction have been evolved • 

• 1&Lny ::cthods involvin~ so;!le for!'4 ot subsidy or 

;:;o \i[.H.Hl::Jation twve boc:n devised to encourage a..tt~alr,amation of far11a 

into modern 'production unitlll ' (:>.u'o). -::'or exa~ ~·le , it is 

envizar::cd that a dairy • ~Jroduction unit' would have t least 

80 - 120 hectares and would kcop 40 - 60 cowo. 'A'he memorandum 

~oeo on to say: 

If living atnnd rd or fnraera nre to rise nough 
within ten yoars to make good the present leeway; then 
the rate or deereaJe in the GbTicultural population 
must be greatlJ accelerated. Jospite the fall occurring 
in tho number of tarmera, the problea of their standard 
of life and livin« conditions are beco~ing more and ~oro 
serious fro day to d Y• The situation 1 all the more 
soriou as even now the aiae ot ooae ot tho ne tarme 
being ot up iG tar below wbat ia r quired by the 
technological progress and economic roquiremeata of 
today . 'I'he probl m ot the tructure of European 
grieultur 1 not that thor are so aany all farms but 

that in consequence of the general trend, more tara 
enterprises e becoming arginal . 

The first Manebolt ?lan produced te• result because it 

was never adoptctd as a pl • Inftt d, probl n have been tackled 

on a ohort-term bards at the ark t place . in tea.d or on tho tara, 
b1 means of liUket in.terYention, support prlcea and do ostic cmd 



foreign food aid to low9r stock~ of surplus items. As a result 

only limited improvements to fcu.•oer ·' inco!%les haa resulted. 

'ho r~vised r.'anl.'lholt !:.lan (;-~ay . 1?'?0) i8, like the first 

v e reion , baaed on r tst ruct.uri n.::; uro;a~an ,·.griculture so that 

farmerG can acr•ieve au equitable :;;tandard of living in the 

community. 'nl ike the first . :. . _; .-wide verston !'lowever, it 

stresses aDriculturnl reform rt. th«: national level and htJ.s a 
1 decentrulioed o~?roach • 

., 
•• ebb (1968)'~ warned th'\t i 1ansholt'D plans ¥.ere towards 

the reconstruct! or:. of .~gr.1cul ture, eearohin,; for the type of 

production for 20 , 30 or 40 years ahead, not towards increased -
oubsidiee to help the struggling f~rmer. Further , despite the 

productivity incre~ues , the coat of investment and the necessar y 

capital were still too hit;h in re-lation to the size of boldines • 

?~ns1.olt , he said , envisaged farms with o. capacity of 400 cows 

only to be via~le .:.n th~ future. " o {'f. ·.:J are a:o re i'roductive 

tb:'m nany of our c0~peti tore but we cannot ir,nore the ouiet 

revolutiona in ·aorld af:riculturc". 

'l'he inevite.bll" a c cession of Dritnin , Ireland , Uorway and 

DenmOirk to the .: . -~ • ..; . in Januar.1 , 1973 has importo.nt implicationa 

for, •• ~ . For not oaly will·~. ~.'s dairy ex-port to Rritain be 

phased down to an agreed minimwn by 1 )78 , but alao , if the 

proposed r ostructurinrr and orcanization of t~uropean agriculture is 

s uccessful; then any i~erease in Lnternal demand tor dairy 

products will be sutisti.XS by ~ n nlarg d ,;; . t. .c. 

1 7. ~o•nigk , .,A ... urope n i:s ay: The R vised Mansbolt elan , n 
';orei~ er.lc}!lture U. ; . De,.1t . of A~ricul turo: August J ,. 1970. 

2 D. N. n. ebb , » ture or Large 
og the 18th Linooln Collece J;'Aw•"' ... 



'l'o the extent that preser.t exporta or N. ~ . daiey 
1 products to the ; . - . ~ . are saall, the trends oecurrint:: in the 

dairy industry in that country \lre not pi4l'ticuhtrly im -lOrtMt to 

~ . ~ . ~owever, inaofar tbat in the .. •• ~ . develo~~~nts orit inate 

which are sometimoe taken Up overse s - albeit, ~1th a 

considerable time lag - ..merica.n ~eve) OjJcontu are o!' ir.terest to 

)aspite the Modernization of .'.m erican af;r iculture since 

19l;6 there atlll remliina a lo a "ricul ture inoo· e problem . There 

haG been a ~ajor rfl •; truct•J rin-, of th~ induotry l nvolVinf) 

corusolidation of far·ns , elit41nation or amn.ll far:~s and expansion 

in the nuaber ot 13rge farms , 2 

1 'i'or inetnnco in 1969 provisional figures sh0\7 that the TI . " . A. 
imported 7,498 ton3 o£ ,.; . _.. . chee..:1e (o. o8 per cent of total 
cheese exported from •; • J• >• ~nly 1t9 tons of ; . ~ . butter 
was importod into th U. ·: . A. in 1 ')69 . 

:,>ource: New 
.:tate~ent ot 
»ellin on: Jh 

2 Keaders interested 1n following this th . e uo with regarde to 
r · erican ,\ rioulture should consalt: 

(1) U. 1-' pi d C. Nunn (•4 • ) , Econo!iC .P£2blete of 
. culture in lnduatri• ... oo1ot1oa (London: lnt rnaf.ional 

Economic Aaaoo ation , 19 9 P• 23 • 

(11) u . ~ . D pt . ot ~oromerce , Bureau of the C nsus, 3tetisticet 
Aba&ragt of tb Onitea State~; 1970, 91st Annual Edition. 

(iii) u.s. of rioultur • Report D, S , •22Z. Septe ber, 
1969. 
(iv) U. :;; . D pt. of 1:. culture. Rrpctt Dea e 

1
•J}§• Novemoe:r, 

1971. 



The structural adjuGtments as propouod by Hansholt 

for l uropoan aerieulture are esoentially the same adjustments 

that lritaln and the l ••• have , and continue to have to r.~ake , 

in order to prevent the disparity b~tween farm and non-tare 

incomes increasing. 

l'he 11djust:nents briefly noted above are as relevant 

to tfew ,;eala.nd in thnt such Nltionalization iG output increasing 

and cost reducin~ , hence threatenin~ ~arket availability. 



... " ,, .. ....... has been predominantly 

dependent on the earnings of o~er e s funds from agricultural 

exports, to enable the importation of manutacturod goods for 

ccnsumpt1on and raw mate• iala for secondary industry. 1~is 

reliance on agricultural exports is likely to continue into the 

future, therefore agricultural productivity and resource use io of 

greAt irnportnnce to the future well-being of Ii . z. 

In t~is chapter as.srog tive inputs1 into '1 . ·· • 

agriculture will be reviewed to Bee if there have been any 

discornable trends in the paot . 

Tho moot common eaourement of total t r output ia 

groae farm income (G . F. I . ) which is an oatimate of aggregate 

r coipta fro aaleo ot tar= produce value4 at th far~ gato. It 

affords an indio tion ot tho return available to farmers as a whole 

to moot current expeneea ot farm operation , interest paymeDta , 

other co t • and to provide an inc for the &elves and tho1r 
ployeea. 

1 Input dat (oth r than tor labour) tor differ nt sectors within 
agricul turo 1 unfo tunately ag egat and th ref ore past 
trenda tor any one sector cannot b anal1s d. 



figure 2.11 shows how gross i"a.:rm income remained 

a.pproximttt•ly constant during the period 1921 -1 940 • but showed 

a rapid increase in the value and volume of output from 1945 

ont7ards . Net farm inoOI!le (N.r . I.) follows the pattern of gross 

farm income, but tende to be an increasin~ proportion of gross 

farm income in the three latter decades. However, much or tho 

growth in gross rarm income and net farm i~come has been due to 

inflation and/or high prices and a better indicator of growth is 

shown in re«.l teme (1949- 50 prices) b:'f gross farm output (G . f . O. ) , 

which has been rising steadily over the period. Gross farm 

output is in effect a measure of the volume of production 

aeasured in 1949-50 prices and ao indicates that the relatively 

conf.:~tant gro:a;;; !em inooae between 1921 · 40 was a result of loN 

prices . 

period. 

Volume production was in fact growing throughout t his 

l'his increased volwae of output is a r cs1.1lt of incx-easod 

resource use and increased productivity i . e . a greater output is 

achieved for a given quL~tity of input or put another way; the 

Bame output is produced with less input . i~oductivity studies 

show that ~1e incr$&Sed use of inputs (e. g. capital and labour) do 

no·t cnti.rely account for tho growth in output. This ia because 

t chnoloGical advance• aust alao be considered as an input when 

the abovo definition or productivity is used. 

1 All Data From t D ;o. Hussey and J . P . Philpott • "Produoti vi tJ 
and Income of New: Zealand Agriculture . 1921...07,n Asricultur9;1 
Eoon oa Reeoa.rcn Unit A. S R U r41 o· 11 c lle • 
Research Report No. July, 9 9. 

NOTE: The A. E. R. U. hu not updated the data appearing in 
research report No . 59. 'nle New Zealand Inatitute of 
Economic Research (Inc.) has prepared aome estimates tor 
thne•1• averages , the last or these being tor 1969-71, 
which will Qp4ate A. E. R. U. Report No, 59. llowever , at 
the time or writing the eatimates are not compl te and aQJ 
that are remain confidential. rt-1wate COlil:mW1ioat1ou. 
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Fig. 2.1 . GROSS AND NET FARM INCOME. 1921 - 67 
GROSS FARM OUTPUT (1949/50/PRICES), 1921 - 67. 

( 1935 = 1935/36 season) . 
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Gross out~ut per unit of aggregate input {or groes 

productivity) has changed over the period 1921/22 - 1966/6? as is 

shown in r'igure 2. 2. 1 The components makine U!) groaa output are 

combined into a volume index of groes f~rm production . 

/,ggregate inputs consist or land , ca.:r•itnl, l&bour and re41 wort.dag 

expenses used in agriculture . 'rhe annual i nput of c a?it~l is 

oeasured at five per cont of the value of real capital , plus five 

per oont of the real unimproyed value of land . The real 

unimproved value of all agricultural land in counties in 

1)49-50 was 321). 9 r'lillion and represents the unchanr;iu,.. phyaioal 

i11put of unimprovod land. All men occupied in agriculture were 

valued t1t the Gttm~ard wage tor 1')1~9-50 i . e. t ?OO per man per 

year. 

inputs. 

.teAl. working expenaes a.ro the sum or the non-factor 

..- igure 2.2 indioateo t h11 t the data, on the basi of 

$ross out:,ut, can be divided reasonably oo:l'~eniently lnto three 

diotinct periods : 

( 1) 1 92 1/.22 

(11) 1939/40 - 1945/'+6 reveal~ a relatively conetant 
groao output. 

(iii) 1946/47 - 1966/67 depicts a s!tooth and rat.id r ate 
or lncreaae in gross output . 

Any reasons put forw rd to explain tho ehape of the 

gross output curve must bo subjective but undoubtedly tho 

wide pread use of aerial topdreacing, more fertilizer, new and 

more intenstYe man & ment techntquee and increased mechanis tion 

must ace unt tor t loaet p t of the increased rate or 6r088 

output oinoo 1950• 

rior to the • the asgregato input s cur.e ia 

characterised by a ooth , lightly inclined curTe, whilst during 

the war ye a nd p tioularl1 in the pCXJt• war period• inputs 
fluctuated OYer an overall upwards trend. Increased 

1 Ibid., P• )3. Dat baa been dapte4 eo th t data tor each 
year ta p~e ented as p r oentaso of 1921•22. 
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productivity as well as increased inputs has contributed to 

output growth as is shown in rable 2.1. 

Time 1jeriod 

1921/22 -
1966/67 

1921/22 -
1938/39 

1939/40 -
1945/46 

1946/47 -
1966/67 

Annual Average Gompound Growth Rates . 
a 1Jer Cent Per Year . 

Aggregate Inputs Gross _tJroductivity 

1.66 1.39 

1. 26 1.68 

0. 21 0. 94 

2. 53 1.29 

Gross ()utput 

3. 04 

2. 97 

1. 11 

3. 53 

a Calculated from: D. D. Hussey and 3 . P. Philpott , 
A. E • .R , U. Hesearch report no. 59 . July , 1969 , p . 33. 

Over the whole period 1921/22 - 1966/67 aggregate 

inputs have contributed more to the growth in gross output than 

has gross productivity . 'rhis 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 f act that in the pro-war and war periods prices for 

produce were low (compare a .F.I. with G.F.O. in Figure 2.1) 
which may have caus ed farmers to utilize existing resources more 

fully . The disparity could also be due to the 'running down' of 

capital during the depression and war years and t hen being made 

good an inputs became available in the post-war pe~od. 
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Fig. 2.3. PARTIAL PRODUCTIVITY RATIOS. 1921 - 67. 
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~)Ver the period being considered it is of interest to 

note tho proiluctivity trends of individual inputs. Zartial 

productivity ratio$!$ f'or crtpits.l and labour are eho-en in Z. igure 

2 . 3 .
1 

';'be large increase in labour productivity io a consequence 

ot the labour force declining since 1935 and bocau~~ ot the large 

increaae in r<!al capital (oee Fillll .. c 2 . 5) which h.~ rru:,otituted the 

outgoit z luhour Wld meant in effect thnt o.ach remo.inin,:, labour 

unit now h!W a mucb. largor 1ncreoont or ca.J;ito.l L1ith which to vtorl, . 

l'his is inJ.icntivo of the cbanee in t>i<!.o that ha!J occurrod over 

the years tu1d illustrntee the extra capital thnt io required for 

one ~an tc be fully and efficiently e~ployed in f , inc. It may 

alao just ify the obsorvatlon ~ado by .'hilpott2 thnt: "••• Jew 

7,.caland h a alwcya ranked hiehest in the world for output 90r man 

but ne:~ly always lowest for output per acr " • : or tho period 

1921/22 - 1 ~~06/6? the rate ot" increase in the ~ro::1s out rn~t per 

unit o! real ca:nitnl has remai:nGd oubstuntially th.~ ~ame :llthou~ 

the avera ~.:.- e for the l ast t'ive years of th period is 31 . :.~ per cent 

hir.:;her than h1 1921- 2.2. 

It we~ st t d arl1 r thnt th large growth in sroa 

output e ; tially a re~ult Qf · ~ore fertilis r' and 1inereaoed 

mech ni tion • • :;:igur 2. 43 sbow t.he up rda rend in real 

1 d., Oro s output data (row 14) , P• 24 ; · bour d ta (Col~n 
2 , P• 4}J and Capital (Col ns 1 + 2 + ) + a eonRtant land 
value of ·}29. 9 . ) . l d ta has been adapt d so that data 
tor each y is presented a a per c nt ot 1921•22. 

Z "! . J . !~oriar\y ( ·"" tin 
( . lliftgtonc 196}) 
p , 16. 
Ru ey Philpott, o • ci t., Crow 3 + 4 



growth or oa.ch.inery , fertilizer and liae. Increo.Elod 

raecna.nisation (Y) ia ta.kon t ·:. be a function of fuel {x1 ) , oil (x2 ) 

and .;reaue {~-:t) ;; 

y 

':he trend 1n real --; ro ~·; t ~ of ~;; echnni :::mti.tm is oho~m to be 

.:: >::it;noid curve ··;ith th11 !aRtent r a te of .. 7ro ~t .1 occurrinc; bot-;;.:oen 

about 11~ry nnd 1?37. 

~be t.Jc inputs depicted in ?ig"Ure 2 . 4 are of course only 

part of tbo nggrep;ate in;'Ut pn..rcol . 

catc·;orised into three roupe: 

~otal inputs ~ay be 

(i ) 

(ii) 

(iii) 

';on-factor in:.;n.tto 
1 

(of which fertilizer and !uel 
etc. are pu.rt ·) • 

..., 
':a ,si lal "· (here token to be livootock, land it':l]Jl"OVemcnte , 
:• l.r.mt and mt.cLinery) • 

. ~ j .. ::l,.,our • 

. 'he tm:•ormibility in arran;;in~ a conveoniGnt ocala for 

the thr$e above input categories in ~boolute ronl tornG, re uire~ 

that they be sLotm i11 Hgure 2 . 5 ao perc•ntagee of their 1921 - 22 

levolo ,. 

l,o largo .fluetu c.1 tions i:1 total non- factor inputs in the 

,:;ost-trar l>ariod oompn.red with the co·:lp..t.r ively mnootb curTes of 

real capital and le.!lour i.nputfl over this time , &howa thut non­

fnctor inouta w r largely reo~oneible for the fluctu tion 

nppearing in a greb to input and thus in ~ross productivity 

(see figure 2. 2) . (;ince expenditure on non- factor inputs i 

cloaely related to groee t inco e and to tho extent that gross 

fa.m incoete in the post- • r period fbtctuates; then varyina gross 

faro income tri ll ccount tor .'lt lo ot a portion ot the variat ion 

in the purchas of non- factor inputs. 

1 au ey ud Fb.ilpott , .22.• c!t • • (row 12) , P• 2At- . 
2 Hussey d Ph.ilpott . 0 • i*t· t (eolt.U'4o 4 + $329. 9 m. to e c:h 

Pow in that eol'WJln) • .P • J • 
3 Hu s-., and ¥nilpott , .e,a. ~!~·. (eolUCiln 2) , P• 4,3. 
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To !:'!bow how the composition of individual real inputs 1 

(rnald.n;: up total non ... fnetor in?uts) hM changod over tim ; th 

average percenta~o of ench input to the total of non- factor inputo 

is computed. 1'h.:is has boen done for three different , three yoar 

periods: I !..0 • 
-.~, ' and 1964 , ) 65 , ) 66. 

':'be ·: 1w•r:i..:tc ::o .. ;ooB:. tL,n · ! .. aa.l Inp~ta 

ldn • Up To t al Ncm- r!ictor lnputs • 

. :~or•v .. GS Vor 1,121- 2Jt. 1246- 4d 

and 1264-66. 

.:ategory or -.Yer 6e rJ tor Thr ee year::: of 
non- factor inrut :'otal .;or.-factor :.n.)uts 

1921 - 23 1 Jl•6-43 1964-66 

• ·'l!"i,, o!E' ·:u '.:::;i too '"~ C: I 
v • ;;l'+ 5. 42 6. 02 

r .. ~rtilizol" 1. 95 
} 2 . 01 

') . l-..8 

} 11 . to 
1]. 33 l 

,ime r . 66 '1 . 52 0 . 92 J 16. 80 

eeds 1. 6c 0. 72 c. 13 

~'uel , oil , , coae Oe .3} 6. 41 1 ') . 70 

ower 1. 95 2 . 11 1 . :>0 

' ft! 11 • •• 
(1) ~suiJ..din~ 11 . 3.3 8. 44 10 . 27 

(1i) Pl · t and 4.56 7. '70 ?. 57 .~ac.linery 

i1ai l • ;art 5. J9 4. 88 4. 40 '"' 
Deprecint ioa 

(1 ) Buildings 6. 96 4. 96 6. 04 
(ii ) Pl t an ,.,2 ? • .so 7. 84 chine1'7 

her Inputs 52.8 40. 2 28. ?0 

TOTAL 99. 97 99. 96 99. 97 

1 Hu se1 aad 



The incre3ee in fertilizer and limo usage, and fuel, oil , 

and grease oomparod with the absence of any marked percentage 
increase over the :forty-six year }leriod of other inputs lends 

support to tho fact th.r:. t along rlt11 c apital (and that includes 

·n·ioh:l.nery) t incro'l.rsed forti 1 i z ers h~vc been l ar gely res ;-<maible 

for an 1ner~ascd outt~ut froe:~ the -~rr!ctl ltural sector. 

Jro111t h i.n real capital inputc (see Zigure 2. 5) ha~ 

experienced a s teady and smooth urJwardn trond but !rom 1 'J50 

ir.creaae d at n '#ery much faat~r rate. l'ho in.:Hia.tion of this 

incrcnsod invcstr.\ent nt this time can undoubtedly i:>c lin.:~0d to t he 

risint; 'Price ot wool in that year (see Figure 2. 1 ) . (·£ the 

com:;oncnto r.takin~. up real cao! tal, ;'la.nt and ti!achinery uhowed b7 

fnr tne biggest expansion followed by improvementa a.nJ then 

liveotock . r.teal. land value rnai.ned e. cons tant $}29 . 9 n . 

:.abour input decreased slif!htly bctv1een 1921 - 26 and 

then peaked .at 16J, OOO man yearo in 1935. .ance iille• • o t her than 

for one ahort 3_lorudic rise , the labour force :.i.n agriculture has 

continued to decline to an all time low of 11..J , 100 ::1an :rears in 

1966 . ~hia decline is likely to continue. 

rhe relationship bet een increasing real o pi t al and a 

declining agriculturtJ.l lt.tbour force - e~Specially ~lnce 1':.)50 , 

sub17.eats that over t hia period capit a l hA.s been subatitutinc:: for 

la.b our . 

·:inco nominal wages have inc:r as&d more r avidly than 

~rices of tar~ inputs; it suggeots thQt over tlme capital will 

cont.tnue to eubotitute !or labour . Indena of nollina.l aoJard wages 

and prieos ptlid for farw1 inputs are ahoiln i n ·.fable 2 . 3 . 

The nominal award uekly a go ratos f or adult male• 

a.oeufOes that f nm workers obtain at 1 a.st this wage ov rall • 

. Yage rates , b ing nn index of nominAl ase ratee , are ore 

roatrainu than if the index •as constructed of aotual r..al111g 

rAtes. rhe t.abl illustrates• that agee iacl'eas d more rap1cll7 

theft capital inputs into agric~ltur • Ca$ital i e likely to 
co-ntinue to subot1tut e tor labour aa ita relative pl'ioe tal1e. 
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·;;:,:.. -:..~ 2.J Index Numbers or Coats and ot ~iomnal 

'fe 

1967 

1968 

1969 

19?0 

i'~,•ard i.dttl t qg,l e o/ac;e ?.a tea . ( 1960 ::: 1000) ll 

. ricoa paid tor ooomo-litieG Uominal attar<! weekly 
uaed by farminP. wa.go rate adult male 

1 , 213 1, 265 
1 , 104 1, 313 

1 , 16') 1, 391 

1 , 263 1,559• 

a .gricultural r roduction ;ouncll , ~· £11·• 
1 ;)ril 1971 , .P • 39. 

• ;·rov1sional . 

,~alysie of aggregate d ta for N. w. agriculture shows 

that over the period 1921-6? gros~ farm output incrcaoed as a 

result of increased roal capital , increao 4 real non- r ctor inputo 

(especially fertilizer) and increased gross productivity . 

Now technologies have enabled lnbol.lr productivity to 

incr ase (eopoci lly since 1950) . This increase in labour 

productivity ho.a been imultanooual accompanied by large incr aaoa 

in re 1 capital inputs ( gain , eapocially a1nce 1950) . It ia 

reasonable to pontulate tb r foro that capital hAD been a p t1al 

subatitute for 1 bour over this poriod. Increased achinery and 

i proY ntu conotitut ed the test proportion of the increased 

tot re capital. 

ven that additional a gregat input• •~• a function of 
ag egate t 
additional as 
$1.)6. 8 

1 

invea ince 1965/66 - 1969/10 
ha fallen succesaiYel7 fro 

ual ver co pound wth 

P• 52. 



r te tor ~egat inputa 1 over those years , is lik 11 to have 

declin d. cousoquently the tar r.oet~ D t by the l!ational 

~JOvolopment ~onferenc (: ,. I) . r; . ) for o. "':rieulturt\l exporta have not 
1 been mot . If th dcclino in recent years. in the gro th r to of 

aggregate inputs ir; to be compenHat d for; then the necessary rate 

ot ~ro~t r .. in t:;rosa output will only bo achieved by lncron.aing the 

growth rate of groutS productivity . 

1·or gross productivity to incre"so in t !te future 

requ.lroG that more out::·ut be achieved t-Jith the sa..':'le or les 

inputs or that current output be achieved •ith 1 os iAputa. 

~ranalnted into practical terms this ~cans that onch labour unit 

must oilk more cow etc . Capital inputs ~uot be more 

efficiently utilized. As '• ebb (1968)2 said: 

i.,1ere i s a lot or over ea},i to.lization iu this 
t; .... J high C05t etructure of f'arminc tod Y• If you 
have two 60 cow farmo alon,, aide each other you have two 
cl iry oheda , trto tractors , t o nota of l'lilkin, .1achinea , 
two v·~t!3 1 two of everythins. :.nd the whole lot can be 
''1Ttl!)ped up by on.c nan •••• 

.' needed rationaliz tion of resources , uaod in 

a~rlculture . is thus implied aa beins a requirement to increas 

::cetructuring or economically non-via.bl~ 

fnr:. units io one way o partially .attninine t.~i3 r~tiona.lization 

of resourceo. 

~wr ;: Initial innut anu outp t data is hoterogen ou~ in -

1 

nature . In ord r to r &ate auch d ta into workable 
groupo involveo usin a syiJt ~ or ind x nua ore . A 
technique not without it probl me becaus of changing 
input ix1 inflation , and oh e in the relative prio 
or inputa ov r tiao . ~ e data is uned with an warenesa 
ot tb bovo- mention d • akn•ee • 



.. n \;hapter ~o 1 bour •~ IJ conoider ed s an homogeneous 

input . In thi~ -;hapter th . . .... ~ . agrioul turn.l labour force will 

be eka.'nined in :Jorc dettlil . 

1 The contribution of tho primary indu try labour force 

r luti~e to tho total national labour force over time i3 shown in 

:·able :;. 1 . .:.:olu:-:ln one altowa that breadwinnors as a percent e of 

total po~ulation h~5 rerenined ·p~roximat ly oonetru1t over the 

period 1896-1966. A slight dccronoo boin~ diocernable from 

1946·1966 relative to 1396· 1936· Coluon two sho s tho.t primary 

producer o & poroontaee of broadwinnera has sho~ a continuou 

d~eline (with the xception of 1936) ; bein& in 1896 , }6. 0 per cent 

of broqdwinnora and in 1966 only 13.7 per cent . Column throe 

indicat s thnt the percent g of total popul tion in pri~ary 

industry han continuouely doer ased from 15. 1 to 5. 2 per cent ov r 

the p riod. Extracting the total icul tur la ou.r force 

compou tr the pri ry labour force e note th t an absolut 

doer e i the icultural 1 bour tor e from bo t 1935 h alno 

been occurring ( • Fi e 2. 5) . 

1 



:c"rimar;r Pro;J.,ucera aa 9; Peroontaao 

of ~ronpw~nngrQ and of ~ot!l ?opulatiop . 4 

( 1) (2) (3) 

'Jate of 1readwinnero a~ a J>rim'.l!"Y producers as .; of tot&l popula.-

.~en sus of total popu- n. ' of ore duinnera tion in prima,rr 
l::1tion industry 

1896 41 . 7 36 ' .v 15. 1 

1906 t~'· · 9 31 . 0 13 • .; 

1916 t.1 . 4 }J. 't 12 . 1 

1926 41 . 6 23· 9 10. 6 

1936 43. 2 27. 2 11 . 7 

1946 39. 6 21 . 3 8. 4 

19.56 37. 6 17. 1 G. 4 

1966 
..,.. ~. ~ 

1}. 7 
.. .., 

)~,. . , ... >• 4 

a ;~e>orta of the Jonsu.a , , . _, , .uinc; uonnial ;a:'lSUfeS t 
. ·t r.ttia tics ) ept . , ;ollin~on . 
Vtu••ious Volume nu::lbern . ':.'itleo of volumea usuaJ.ly 
110ocup ttion of tho eeoplc'' or ''Induetrio and 
uocupationa". 

It w a noted in ;;h pter l' o that the etttimate or the 

total agricultural labour torce wao t hat calculated b7 Hu.rssey and 

i hilpott . ::at ting th total N . ~~ . r icultu:ral labour rorc ia 

not without its probl ma. 

'L'h 1966 N.z. census chows that the n ber ot peraons 

engaged 1n t D occup tio do a not coiftcido e ot ly w1th the 
n ber e plo1 4 in t h t rml ng induatr 7• A number of per ao 



engaged in fra-ming occupation.o arc employed in other industries , 

but on th~ other hand a number of persona in non- farming 

occupations would be eo:?loyed in the fr,.mine; indu try . !"or 

exc.rnl}lc, ga.rdenera are included undet" tnr..n occupation!.'; but a. 

numbor are em::loyed in p~rks and garden.o . :{n ~· .ill bo includod 

in the lr...bou:r force or the non-farm sector. -Xo.::::plea of poopl 

in non-fan:!in : ocoupationo who may bo e:nplo~red in tho f'-lr~inc 

' nJuatry <ro accountants , cooks , and pilots or topdressing 

plano • /'or 1966 therefore under tho •occupations • headinc 

~here would be 126 , ~00 peraon~ in nGriC~lt·ral nnd liYostock 

) roJuction , h.ilat under the ' industries • ho,din(! there arc 

125, 100 porsone in asriculturul and livestock production. A 

difference or 1 , 100. 

Zor in.duatriee other than. farming , fiGhinc; , huntin 

and tra~))in·~ , tho :: •. ; . l ... !l.oour Depart meat h~s hl:\li" yearly ruturns 

tar;:;: lu~our force, is tho residual remninin ·•, utter perr"Oll3 :mown 

t <) be in a;;:;,loymont in other industrica are subtracted fro-: a 

9ontul~ted fi~~re for tho total of nll poraon~ thou~~t to be ln 

o~ployment . ~he re~idual is adjusted in aceordnnce with tho 

lnteast quinquonni.al cenous , which , in respect of' forming, is the 

only rcaaonabJy accurate roeord of the total agric\titural labour 

force . 

Tabl 3. 2 showa decennial data brok n do 

d :.uropea"l c.x pon nt.s per •r inc industry •. 

estimates for th e years ia siven for compari on. 

into Haor1 

tlhilpott • 

'~e rollowin point6 relevant to T le , . 2a 

(i} The r 1At1vely a all contribution that t.uropean temalea 
d total e to h c us total. 

(ii) Tb 4 or e since 1935 ot t e total agricultural labour 

or e. 

(ill) Iu th 1926 c 
cl eitic tion t th n 

t we w 
to 

an error in the 
'liU<I..t»UOL.ed in oultur • 



1 :.s a result of thin , tho nuaber indicated is too low. ille 

receosion that followed the prices of 1919-20 is knor~n to have 

reduced the nw:lber of ajp'i.cultural (t.!l~?loyeeo , eaploycro and those 

wor.ld.n.; on their ow account . l n.il:pott ' s C$timo.te therefor-e o.ay 

i>e mo1•e ao~ut-aLe than that !roo the cenaue of 19,26 . 

'(:, ;:. - ,2:2 :'ot~l ; ;;.ri,cnl tura.l Utbour _"'orc"l 

~ 
;j 
C) 

>• 

1 ')."'6 

1')56 

1')45 

1)56 

1966 

1226 • 12G6. ( ' OOO ' t-J) . 

'io * of ,•J ro_,c:mn :,o. of ;inorio co-
eJ:mloyed in ugr1cul- pl oyed in s.zrieult- ;oncuo 

turc.l pastoral urnl ~ par.~toral ... otala 
pursuitA purouito 

l-!alc ., 
· ale 'L'otal i~a.lc 7 eroale 'l'otal . 

(1) ( :! ) (3 ) ( 4) (5) (6) (3 + 6) 

117. 0 3. 4 120. 3 6. 9 1. 5 3. 4 1 2~ . e 

14it . 5 ~ . 4 150. 3 3. 5 1. s 1C. O 160. 3 

1-..7 . , 10. 3 11::: . :; •"'. (/Ill 

lj . f 1 . 0 9. 1 ~ .,.... ,. 
'·· ( . t. 

1\)8 .0 B.o 116. 0 B. L, · 9 '.1 · 7 125· 1 

1.,!3 . 11 13. 1 116. 5 7. 3 1., .. 8. 7 1:?5 . 1 

o. ... ompon(mtB may not OU:ll to tot!\.! bocause of 
roundinc; . 

b !!uas y nnd t'hilpott . ~· cit . • P • 43• 

t'} 
.. ,o 
~$ 
~ ~ 
0 1\1 
::l. ........ 

·--1 .., 
..::::0 

'< CD 

1}/. (.) 

163. 0 

130. 0 

1 .}0. 2 

118. 8 

{iv) 7ho 1936 c nsus total ia distort ed by the etfeots oi the 
dopresoion ploy 4 persona w ro included 111 the induotr'IJ in 

which they were normall7 ng g cd bene the tot l in probably 

~ooevb t overstated. 

(w) At the t i • or tho 1945 censu d obilizati on ae not 

oonpleted aDd th r etor soon r t or 1945 the eensu tot l woul hawe 

been greator than 127,600. 

1 .lr iV' t communico.t1on betwoen autbor d StatiGtico Dopt. 



(vi) The ocn&ua totlllo for 1956 and 1966 <.lf"o allo·un to bo 

1'ho 1961 census sh.oried the total 

~rlcultura.l l~bour forco to bo 12·1 . 641. 

to 19GG is ~ceo •.ntcd fo:- b•: c.n t,.llppnrent • incrense in fem:Uc.s 

enco.,eed l:1 ~zriculturQ boc.::t..& )O OJ. he l"'ltroduction o1' tw; 

legisl::,tion in tho int nenin - period "Rhiot: r.uc.!.~ sl-'ecin.l 

:here:o:re the 

I ;GG co•1.cuo totnl to be c )!l~iatont with past conausoo should be 

mora like 119, 00J. 

?has tho fivo yearly cen~us 1~ the ~o~t r~iinble 

inuicntior1 we have of the total labour force cngaeed in agricultUl"e . 

!n tho aboence of more accurate information . the e5t1cntiono of 

~-hilpott i~ t.,e nont acceptable, r,iven the evi·lence available . 

7: "'~ ""T .. ? . /tJitJR c .:L ,: 1 ·1· " .;-cL:\. ...·t; • at\.41 ... .;J•j \I i oi .. .. < ,, -· 
~_~- -~ 

~I. ·:tr ' . .; .. v __ .,,,lJ .. J J ( ·J<;Glt) /.!i!) 'L' t. ' I ' 
1

1.:..1 ·• ·.; ··~ ~- ·" 

In t o lisht ot tho obo rvatlon and evldonce rreroent d 

t.h.'lt 1;-,bour in ngric ul ture ia d creasing t>ot~1 relatively ""m: in 

a:.:>Golute ter~c; it 1c co:lvonient t t.hio point to look at the 

futuro labo~r require~ente, as dete~ned ~y tho !~riculturnl 

i:evolopment .;onferenoe ( A • .;.~ . j 1964 and tile Nation Development 

:;ontel'"ence (H . D. C. ) 1968 • 

On th ba c ot v .:ln~ produc tivity ratoo or lnbour 

(defined to be t• nuober o eo 1uival nto (E. E. ) per member or 
th to.rttJ labour force) the A.D.c. colculo.ted five different 
oatiaat e of tho tam labour force that would be r equired i t the 

targ t of 111 • E. t . Can et down by th t arseta committ ee) wao to 
bo reachod b_, 1912.. ~·ee •r ble 3•3• Between 19.52-62 , labour 

productitit~ w atimated to have incre ed or 37 p r cent . If 
tho same inero in produo~ivity continued t or the ten y nrc 
1962•72 sad 1£ by 1972 th re wen 111 . ... . E. th n 122, 800 labour 

In view of the trend ot an abaolute 



decroace in farm labour aa diaeuseed above , one would have to 

pootu.la.te two poosibilities: 

',i th~..;r 

be reach~d , 

(i) the tarcet of 111 m. ' 
~ .. .._ . by 1972 would not 

!ln<l/or (ii) la".:lour :;_~roduetivity (ns •l.i'lned) wo~ld fall 

b~loN ito 1)52-52 level . 

:':\ 

of Labgu.r 
I 

ou..r IJroctuc .. ivity increaoo i~~ilbour roroe .lc"uired 
1962-72 by 1')72 

:;o,' 129,8~:-J 

j4N 126 ,~"0 

"~ 
I (s.:uao ..;'( 

.... .,.... .. _. ...,(),...."" , ) './ :_;, ... -.:.;.,_ 1:-::: , .~oo 

4v, 'i2·~ , 700 

44 11'"', .,~·o 

a .i~ port . i.£"riq lturo.l ncvelopnt"nt Con_croncc 
1963-64. ::ell'ineton : N ~ r~ . Gov~rnment ~ rintor , 
f' b.ruar.v , 1966 , • 185. 

ln actual fact it i6 osti tad t· · t tor 1?69~70 -
1 1970/71 totnl I; . L.• s (tood t 101.6 o . If w~ assume the total 

agricultural labour force t o hnve been 116. 000 in 1']70- '?1 ; th n 

the ratio of z. ;;.;.•s p r labcur unit e~ualled 876. Thi-s gave an 
incre so in 1 hour productivity bet weou 1962~71 ot 33. 1 per cent , 

hio.h w }. 9 er c nt lowor th or th ,per od. 1952-62. 

t.be continuing declin in tarm l bour •ould furth r call 
into riou the a equacy of the e•t \e ot manpowor 

ata, ae e re sed by the Agricultural Co ittee or th 

1968 1\.D. C , th t ill • equiro4 h7 197' a.nd 1979• 'fheir 

blo ) . 4. 

1 icultuzoal .Production Oouncil , o • ei •• A ril 1971 1 P• 12. 



1'A3I .. L ~. 4 ·:atimatee of l~Meower 'i quirementc 

tor F rmins (including rarm Contrac~ing} . a 

1968- 7} 19'73-79 

1968 1973 1979 Inc reo. ee Increaaee 

No. J No . •J 

'~ it• 

125 , 000 127 , 000 1.:}0, 000 2000 1. 6 }000 2. } 

a L bour Commit tee , .ieport to th .:;econd • 'lenaa 
.Seeeion - Hp , 19§2• 7be National ::>eYelopm nt 
Conference , ;ellington: N. ::. . 'lovorMent : rinter , 
1969 , P • 24 . 
;·.vi'..; : • eople employed in f arm contracting 
-;;;ices ,,~l·. tak n into ccount in d riving the 
c n u oatimate of the toto.l t rm labour force . 

;ince the agricultural labour force ie unlikely to 

inoroaoe and since the 1972 target or 111 m. ' . 1~ . hae not been 

reached; then productivity ot th exi~tint labour force =ust be 

i proved still further by the more intensive disoemination and 

Ptli cation (by o~n ult1ng officers) of technical knowledge . 
1 

~ronin and C ndler in a study of !actors hindering increased 

production on the ·~aog1ts.ilc:ei i· l&ins , found that 36 p r cent of 

the l ss progressive d iry tar er , •ho were int rested in 

develop ental wort , 1 eked technical knowl dge and confidence to 

develop . n inore ing ount of capital to sub titute for 

declining labour (ee Chapt r II) d greater utilization ot 
protttabl non- factor input will also b required. 

AGRICUL U, AL LABOUR EMPHASI S 

e d ore in the number of p ople en e4 in 

1 



agriculture since 1935 has o•en documented above. It ie 

important to note the changing compos.ition or this labour force 

in terms or age, nnd the relative proportions of employees to 

owuor-operators over time . Tho composition of the labour rorce 

will, to a large extent , determine the future economic structure 

or : . ;~ . agriculture. 

f wner-operatora nr~ of intereet because their number 

and ~se p~tterns can provide an in3ight into the past , present and 

futuro structure of agriculture, with regards to the size or 
holdirtf~a , th.e rural population and ita needs (e . g. Gohools , 

hospitnle , roads and co:umu.nicotions , etc . }. Insight into tho 

amount of catital required to finance a farm in the future, the 

re$ources tha t prospective owner-operators will be re1uired to 

man&8'C and the adequacy of the rural population \till also be 

obtained • 

. :":ource of Data 

~ne data or the two populations, total owner-o~erntors 

(T-o-e) and dairy owner-operators (D-0-0) , haES been obtained 

entirely from the national quinquennial eensue. How ver, since 

age intervale aro d1Y1ded into ten year age groups it is mo.st 

convenient to report acd project the population by ti•e intervals 

of ten Joare . Consequently dAta by e groups is given tor 1896, 
1906, 1916, ••• , 1966. 

A general at temont aa to the accuracy of ~he data in the 

t•o populatioaa ia hero relevant eYn though the follcud.ng reearka 

ar 11a<le with respect to tb exporieace of American findings oa 
age reporting, No aiailar work for N.z. data io kaown of. 



precise reeulte m be doairod or requoated . 'l'hio iB pa.rtieularl1 

vident in census returns whore the age in int gral years 1a 

eou,:ht . Particularly does this c.riae for age ending with the 

digit 9, an to a lesser extent frequently witn digita , 2 , 5 and 

• In tho t; •• A. wol!'.lon are less accurate in rol.:o:rting age th n 

men, though little difference is found in 1.ustralia , Ca.nad and 

th He porting in the latter countriea would ppear 

to be mor sccurate thnn in the o •. .> • .A. . 
1 

Inaccurate •":• re po:rting 

is not tbou ht to b significant problem in Nc• ~eal;,utd . 

Layout of D ta for total owner-operators a.nd d irz­
o ner-o,geratore 

i'he r lationshi? between the total numbt~r of oner-opcra­

tors and the re;Jlacement of an older genor1:1tion of owner-opcrt.ltora 

hy a youngftr Jenorntion ie important . 2 The relationshi~ ia 

dyna~ic one s is shown by -~!l.blce 3. 5 a.nd }.12 (pages 61 and 8 0 

reop~etively). In these t bles original d t is used u, to and 

including 1966. The d ta is pr oont d eo that each col n 

reports the a t,;e group as .shown by the roopective census e . g. in 

·rabl 3. 5 under 1916 th column .shows til r w re 2, 100 ( ~ 25 :~care 

of e), 11 , 700 (25 - }4) , 15,700 (35 - 44) , 12 , ?00 (45 - 54) , 
8, 200 (55 - 64) and 5,600 ( ~ 65) . 

1:ach column is off-set a ainst tb previous one o that 

the lines oin aero s th t blcs reprea nt cohorts. 

cohort i d tined a a popul tion group (e. g. fa owner-op r tore) 

that nter on some stage of the lite cycle imultan ou ly (her a 

cohort ie ch racterized b7 the cen a y ar in which the t rmere are 

lees than twenty- five rears or age) , and hence ~ be looked upon 

s oup ot people travellin thro b tiae together. s e 

1 R. J . J.!yera , "Accuracy ot ~\ge opcrt1ng in th 1950 United 
. tatee Cen •,'' rican 't tiatica,l !802• J . • 49, 268 , 826. 
Dec ber , 195ft. 

2 D. ~anel , n ge C poneDta of l>ecreaae 1n Nwabers of Farmers , 
North Ce tral State , 1890-1954. ' J . c • 4J, 21 

247. ' 1961 . 



60. 

members of the group die or retire from the population whilst others 

enter. Among those who survive to each ago there will emerge a 

typical pattern of behaviour that may be taken to characterize the 

group . This typical pattern may be used to project the character­

istics of a population group . For exa~ple, take the 1916 cohort. 

In 1916 there were 2 ,1 00 ( < 25) owner-operators, 10 years later 

(i . e . 1926) this group (which had now become the 25 - 34 ~ge group) 

had increased to 11,200; by 1936 thia group had increas d to 

15,000 (35 - 44) , but by 1946 had decreased to 15,100 (45 - 54) and 

by 1956 had decreased to 10,500 (55- 64) and by 1966 had finally 

diminished to 3, 800 ( ~ 65) . It must he emphasized that these 

increases and decreases are net changes. That is, entries minu 

withdrawals. '.ntry is made by farm purchase , inheritance or some 

form of tenancy. :ithdrawals are due to retirement, forced sale , 

death and out migration to non-agricultural employment . Generally 

net entricc exceed net ithdrawals up to the age grou. 35 - 44 but 

thereafter net withdrawals exceed net entries. 

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 , omissions and poor 

instructions on the census form made the systematic and consistent 

col l ection of data difficult. ~eprecise method in which 

adjustments were made is shown for one census year in Appendix B. 

Up to and including the 1945 consu , M oris 7ere enumerated 

separ tely at each census. The information pertaining to Maoris 

was insufficient to c tegorise them into owner-operators by ago 

groupo in these yearss consequently they • re complot ly omitt d 

from th series. In 1936 it was estimated th t there wer probably 

less th n 3, 000 l1aor1 owner-operatora, and in 1966 approxi ately 

a,ooo or 3 per cent of the total opean own r-operators. Their 

numbers are therefor relatiYely insignificant . 

Maoris w re included in th 1956 and 1966 cen us s , 



TABLE 3.5 
r.ll .)ata .iounded t .J ::carest 100 • 

.:iohori I 1896 19o6 1916 1926 1936 11)46 1956 1966 1')76 

2oo6 

1996 
1986 

19' 

1966 

1956 

1946 
1936 

1926 

1916 

19o6 I 10. 6 
1896 2.0 6.7 
1886 
1876 

1866 

1856 
1846 

'ot&l 

. } 14 .• ) 9. 8 

} 11.? 

}1).4 
4.3 

}.0 

2. 0 

2.1 11.2 

11.? 16. 6 

15.7 15.5 
12.? 9. 4 
8.2 5.2 

5.6 

2. 2 

:> . 5 10. 5 

11 .1 16. 2 

15. 0 1 5 . 1 

17. 7 13.0 

14. 3 7. 1 
7. 6 

. 9 
1}. 7 
19.6 

16.7 
10. 5 

6.1 

2.? 
11.9 

17. 0 

16.9 

10.6 

3.8 

2. 5 ( 2. 0} 
11.1 (11.1) 

14.7 (1ll . ?) 

14. ? (14.7) 
10. 8 (1c . 8) 

3. 8 ( 3. 8) 

1936 1 ':J96 2006 

1. 9 ( . 5) 
.?. . 1 ( 1.0) 8. 6 ( 4.1) 

2. 3 ( 1.5) 9. 4 ( 6. 2) 11.7 ( 7. 6) 
10. 3 { b. 2) 12. 7 ('10. 2) 11 . 0 ( 8. 8 ) 
13. 7 (13. 7) '11 . 8 (11 . 8) 7. 5 ( 7.5) 
12. 7 (12. 7) B.o < ... . o) 2. 9 ( 2. 9) 

9-3 ( 9. 3) 3- 3 ( 3. 3) 
}. 9 { 3. 9 ) 



therefore it w o necessary to establish the number of Maori owner­

operators separately from the Haori census volumea and doduct rea­

pective age groups from the combined ~uropoan and Haori total . 

7his was also done when establishing the number of ~uropean dairy 

owner-operators by age groups . 

'here censuses enumerated o1ner-operntors a~ being unspeci­

fied with re-ards to their age group~ within a particular occupation 

class thoy have been distributed proportionately to age groups . 

Data for 1946 ha• been adjusted from the 1945 census . 

1eliability of Total ~uropean Owner-Operator Dat 

To check tho 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 

o mer-operators for any .:;iven census year . 

theoe t wo sets of 1~ta . 

~he reasons for the large di crepancies 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 . 

'rhroughout tho serien the number of holdings are greater than tho 

total number of owner-operators . ~his is not un xpected since a 

proportion of holdings , designated as euoh may b run a separate 

entities or s one farm , but till o ed by th s e owner. This 

situation h s lao proved a problem in r conciling the number of 
1 farmers with th number of holdings exi ting in England and "ales . 

A turth r difficulty in at t empting to correlate the 

number of holdings with the t otal number of own r - operator is the 

definition of what or eago conotitutes a full timo 11 ing to its 

proprietor. 'i.'here is nothing to say that a farm of <: 11 acres 

could not provide a full time l iving t o ita own r if he , for 

1 J . E. Cracknell and H. Pal.ea , "Far Size 
ariculture , Mini t ry of Agr i culture , Fi 

i 2 , 593. March , 1959. 

ineee , " 
Food. 65, 



TA13L .. 3a6 Comparison of 'I'otgl J ner·· ,e rntors 

and tbe .umber of HQldiness 2t 13 acre~,. 

Date 
ot 

v ncucs 

1896 

1906 
1916 

1926 

1936 

1946 

1956 

1966 

I:o . of t.uropeo..n r•o. or l·.aori 'L'otal "otal !lo . of Jifference 
Oillner oporators o rner operat- ( 1h~) holdinea ~ (4 - J) 

ora 11 acr sa 
(1) (2) (j) ( • J (5) 

32 , 700 lf/, - 36, 14o -
'+3 . 100 N/A. .. 4·) , 020 -
;6,000 N/A - 61 ,770 -
59,900 ?. , 760 62 , 660 70, 490 7, 830 
63 , 200 ?. , 9}0 71 , 1}0 72 , <~?0 1, 840 
64 , 100 ; , 200 67, 300 74, 1?0 6 , 870 

69 , 500 2, 740 72 , 21.0 12 , d4o 600 
62 , ')00 1 , 960 6~ , 860 65, ?00 84o 

~- . • • ·-.... P rtme,t of ·~ t t:!.~ticn, !' . • 'lfficial Y "arbooks: 
( "Jellin.-::ton: ov !rnment , rinting vi'. ice , .J rlouo ohu:Aee) . 

~ ron 1396 - '1926 acreage groupinf;s were g iven for 
1 - 10 , 11 - .?0 ncroc etc . In 1')30 tJ-.e ;rou. rn.nc;c :no 
::hnng d fro~ 1 - !), F ) - 49 ere--; etc . , t herefore th 
series has been djusted to co :tpl v with t he former croup 
rangoB. :b nu~b r o_ holdin~w ziven for 1~95 and 1906 
o.re inclusiv of noldin~a ~ 1 ere illside oorough.a. 
1916 - 1966 are exelu i ve . 3 c use fa production 
etatistice giv the numbor o ! holdings ~ 1 acre outnido 
:>orou.;h 1>ound.:lr1eo for 1816 and 1 )o6 ~ nd.juotment wue 
.:1nde . .~Ul data 1 ') thoretore shown on djuated ~ 11 
creg , outside borou h boundar1e~ , ba io. 1~66 data -

priv te co unication. 

instanc • tamod 'igs or poultry int naively . ·urth r ther is 

no , r ntee th t far or ;o t'lCr tt n d • a full t o 1:.1. ving tor 
its o er. rheretor r 1 tin th nu ber or holding ~ 11 cres 

to then bar of total owner-op ators tond to be eo h.t 

bitraJ'7 • 

rh met od ptod ov do ho' •• r provi e uide 
line. • peci( ly en , in tho 1906 w n ua; it i stated that 

"1le ct nu er of p r one deaorib 4 i. the ceneu che ul 



having occupations necessitating their occup1ing holdings of land 

wae 43,438''• .:;;ven allowing for a few Maori owner-operators this 

figure correlates extreoely ell with the eatia~te or total owner­

operators tor that year. 

further evidence thnt the d ta presented in ~able 3.5 
ia reasonably reliable and conc.istent arc the similllr proportions 

wl thin age groups over timo. (see ·r'a.ble 3· 7) . Th.ia '!'able and 

:'igure 3.1 s:1ow the rel:1ti ve stabilit 1 and regularity of chango, 

bet'tli:!'On age ~~rou . a and tro.."ll cen3Ua to census. l'he 1896 and 1916 

coi1orts depicted in Figure 3.,1, and which terminated in 1946 and 1966 

respectively indicates thot the number or older farmers existing 

in recent periods er• ltlrgely determined by th sizo or the older 

cohorta. 3oth eohortG show rapid increaees in the nwaber ot 
owner-operators up to 33 - 44 years or age. The 1?96 cohort then 

levels off ~ut falls rapidly between the 55 - 64 to ~ 65 age 

groups. I'he 1916 cohort starts to ftlll rapidly at the 45 - 54 

a~e grou:u~ and flnally to a lower terminating level than the 1896 

oo,ort. This is indicative of the low ) 65 age ~roup reported 

in 1966, which io itself the tcr:'linating cell for the 1916 cohort. 

oo 1896 ~ 1956 (with the exception ot 1946) the number 

or owner-operators increas d fro~ }29 700 to 69,,00. In 1966 the 

number dropped to 62 ,900 and the eYidenoe io that thi trend will 

continue. OVer th• period 1896 - 1966 e group betwe n census 
years showed yery little significant proportional changeo. Tbe 

4!.. 25 oup r a.ined pr ctioallJ con tant fro 1916 onnrds. The 

censuses 1916, 1926. 1956 and 1966 h d a higher proportion ot 
"5 - :s4 and 35 - 44 than did oth r 1 s. 'l'he tears 1936 &md 
1946 had hisher proportion of ol4er aa• oups tb.an other years 

duo to the depreasion (tarmero who no ally woul4 h vo retired, 

didn •t) and the war years. 



TABLE 3,7 

Cohort 1896 1906 1916 1926 1936 191+6 1?56 1)66 1J76 1986 1996 2006 

2006 4. 4 ( 1. 6) 

1996 l, . 4 ( 2 . 5) 19. 8 (1.?. 1) 

1986 4. 4 ( .}. 0 ) 19. 9 {15. 2) 26 . 8 (24.}); 

1976 4. 4 ( 3. 5) 19. 7 (16. 7) 26 . 8((25. 1} 25. 2 (27. 9): 

1966 4. 3 19. 2 (19. 4) 26. 3 (2?. ~) 21+ . 9 (2·). 1) 1/. 2 (23.8)' 

1956 4. 2 1D.3 25. 6 (21). 3) 24. } {25. 7) 16. 9 (19. 8) 6. 6 ( 9.}) 

1946 }. 4 19. 7 27. 1 25. 5 (25. 7) 17. 9 (13 . 9) 7. 1 ( 8. 3) 

19:;6 3. 7 16. 4 23. 2 26. 9 18. 7 (18 . 9) '/ . 4 ( 7. 9) 

1926 }. 4 16. 3 25. 3 2}. 9 16. 8 G. 6 ( 6. ?) 
I 

1916 J. ? 18. 7 22 . 0 23. 6 15. 3 6 . 1 I 

! 
19()6 21•.6 20. 8 2.7 . 7 25. 8 20. 2 8. 7 
1896 6. } 15. 6 28. 3 25. 9 20. 9 11. 1 

1886 ) 22.? 22.7 15.7 11 . 3 

18?6 4:5.5 14. 6 8.6 
) 27. 2 

1866 9· 9 } 40. 9 
1856 9· 9 I 

1846 9., I 

I 
100,0 100. 0 100, 0 100.0 100. 0 100. 0 100. 0 100. 0 1..:·0. 0(100. 0) 100. 0{100, 0} 100. 0(10C . O) 100. 0(100, 0) 

0\ 
Vt 
• 
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?he fnll in the nuober of ownot" ... operators between 1956 

and 1966 was due to a difference of 4, 600 under the ago of 44 1ear , 

( 2 , 6oo of th eso boing troo 35 ... 44 ace group). l'ho '•5 - 6'• age 

group increa..aed ovorall aarginally by 300 and thero W&10 a difference 

in the =a. 65 age category of 2, :;oo. Therefore or the d crease in 

o~n~r-opor~torz botween 1956 and 1966 thoDe under 44 years of age , 

when expressed as a percentage of tho 1956 total, eocprioed 6. 6 per 

cent of the difference and those 45 yoar-:s and olJer co,J,lriaed 2. 8 per 

oont or tho difference , i . e. an ov r all deoraaae of 9. 4 por cent. 

~is is indicative ot the fact that oro younr, people who ere 

le ving or not enterins griculture found 7tore opportunitioo and/or 

higher rer-uneration from non-agrioultur 1 employment ~ 

In one way t his is serious for the industry becauce a lot 

Qf potentially energetic youns peopl aro being lost to tho 

induatry. aowover, on the other hand tl1c oenau d.oea how that 

whilst those o.mcr-operators employing labour between 1956 and 1966 

increased ~lightly t~toao o ner•oper&tors on O\ftl account (not 

employ in;:: labour) decroaued murl<edly . ."rcaumably , tor the oost 

pa:rt, th<HC ownor-operators have left !'nming for alternative 

coployment and in the main arc from fa.r::as thnt are , in tbamselvea , 

nc lone;or viable unite . However much ono may nympathi e with these 

people , it do&s indio to that tho induntr:r ie undergoinc co:J.t>ct.1tive 

r tionali~ation • 

.... }e hig:, iJrioe of land deap1t tho relativ 1-J low returns 

oade !ron inv ntment in pur•ly non- sp oulativ land • ould eem to 

indionto th::tt there is no ohortaeo of prospective on r-oper tors. 

Cohort analysis only bows not changos. It i th rotore 
not rmin it the decreaao in o r ... 

operators bet to Q decl1no in the rate of 
entry or in tb incr a ed r te of with<lr wal, or both. A historic 

look nt the net rate of entrio& d of withdrawals all a 



•eueotimate • to be m~d of the probable m in causes of thi 

decrotLSe. Theae rates are shown in Table 3. 8. 

'I'.ULL 3. 8 

Decennial 
• oriod 

1916-1926 
1926- 1936 
1J36-1946 
1)46- 1956 

1).56- 1966 

r or Gent f\ot . ates of :ntr;( Ans! 

.;ithdra'\al Dotveen Jocennial .onllUGfth 

1 21 ~ ... 1Qt">6 

..;hanco in 't'ota.l Not ·:ate of Not :·ate ot 
!;wnbor of v\'lnor r.ntey .~i thdrawal • 

Oi'cratora 

f 

" -+ 6. 9 28 . 5 21 . 6 

+1}. 9 27· 5 13. 6 
... 6. 0 22. 5 28 . 5 
+ 8. 4 37. 4 29. 0 

- 9. 4 21 . 6 31 . 0 

68. 

?t.o difference between the net rate of withdra a1 o.nd 

the net r to o! entr:t e ... ,uals the chanr,c in the total nwabor ot 
farmers . It oan l~o be seen that between 1956-66 the net rate 

of ont:ry and of ithdrawal were tho loweat and h1gheet reo pc-ct vcly • 

.:he combined effect of th se two counter opposinr; oovc:1ont gavo 

rico to a d croaae :i.n the totttl nuober o! owner-operators of 9•4 
per c nt . The low net r te or entry is an indication t th 

fewer opportunities exiat1ne ·n agriculture for own rahi~ and also 

the high~r recunoration o tai ble trom e non• acricultural sector. 

The l tter tactor alae influences the rato of withdr wal . 

ot r 1o 

e ag 

di!fe 

egate natur 

nceo o 

ot tho d ta pre 
s• groups within or between conau e • 

This ion d su aequent aub otioae of J •6 di cuae 

• or the poaSibl alternati:re mothocls of pi"'j tiug data. 



Numerous mothod& have been developed by which to project 

n given popul!'ttion forwnrd j n time. .rh1lnt there can be no 

cortnlnty itl ~i9timaton of future popul(lttion trends {by use of any of 

th~ ~-rojocti Al nothoda) , thGy can a~rve n un~fnl I:lractical ;>urpoc• 

by in~lioatinr~ the np;:>rGxim.at e nuobcr.::1 t~·w.t appear li:lO.,t like :y to 

be nttained, in vic:t~ of the informotion !\Vni · a::>le. 

of c .ltantro;pnic events, auoh aa Yfar or nnturnl c~li:Wllt:f, •..;r tho 

suddtt'l appearance of irn:·ortant ne-.: 1' ... ctor'j witn,.nt w.r-nllol in the 

current situ!'ltion. or past experience, haf, to oe :H9t;loct&<J . It; 

,JU(l t abuays be r~cognisod th:.• t sucl: l?ossibi I it'leJS ex:i~t and that the 

tren.d of _.,opuL1tier1 ~trowth may cona"''-:,u tul.tl / 'be V!J,!!f'? di ffer~mt from 

anything which could have been foraeen . 

;.recent and ;;al.:l t exparl~nce; it is ~ e:-1irable to .:e.'lo·~latr. <pper 

ttnd lower lim1 t.s in :1uch a way that the futur trends .-.:.:.1 ~ 1:1.0re 

::w.y be rrYisod fro~ time tt) time in the li .g;ht; of ChiUl -~aa being 

obaurved tn tho current ~ituation. 

·onsi!iltent trenda of chnn.:e ca."l reaaonably ~e ~xpected in 

;1o!)Ul~ tl on~ ;ri t!1 f:lirl:~· rcrrular &!".e C·::>uapoei t1on IM'td whertJ t ho social 

r•nd. cc•_; aomic e::.viron~ent cxertl'J a Gteady or only craJ 'Jally ch.a.ngint; 

.be two populs. tiona being consider&d httre , ful f.il 

An atte·.:~pt wan made to analyse the dat.a of ~-o 's d 

D- O· O' Il tor projootiC~n pu.rpoaes u.aing fir t ordet" H kov :?rocoeaee. 

Hewevor , Aft~J' 1nveo\1gat1o.n. this proved not to be '~Oa:.:>iblo tor \he 

following reasono; 

(1) The d~t in ita preeent ten is not detailed enough. 

Jnly net oovnenta are reoorde4 . 

(U) 'l'b• probability or movillg tron Oft state to anothf.1r 

tate ( t . c . trom one age group to another) is o1ut , bic.h , in torue 

et oonstructtns a t r ansition m trix is mean1nsleaa. 



more detailed account of ,·tarkov chain analysis • as 

applied to o.ge co'1ort (hta, appears in appendix c. 

;.6. 2 

Another possiulc mothod of _-~rojoetint; tho number of ovnor­

o oratoro '!:Jy a.5 :;roups is by u. o or co~1ort analysis. '!itb the 

oxcoption of thoa own r-oporatora under twenty five yoare of ag 

the remaining ace groups in ruly census are deter~ined by the n~~bero 

ot exist·Ln :+ owner-opor tore !n the cc;.torta oomprisin > the data in 

that Cftnsus . ::.conortJ1c nnd uocial taotors :::-ulinr; between the last 

enu.'llerated cen us and the next will also ve a direct inf.luenco on 

the n bcr of owner-operator that will exi t at the time or the 

next cen uo . 

1~lawaon 1 used tho proportional chugeo betwe n at,e groups 

by averllf;ins theoc chnn !~OtJ bet.>oon three CCin.t1ecutivo o . ., .. orts and 

applyin;~ thcD to tl1e lntcot aennua da!;a to ;>rojoct the sorie3. 

~e assumed that bceuu9c of the stability shown in tho downward trend 

from poW:~ UUC\bcrs in earlior cot.orta that or re~ent cohorts 

(which would dooin te the total number of owner-operators in the 

immediate future) would decline in the elo.mo "8.1 • He uoed othor 

proportlonc tor cohorto riain.;; to a peak and an cducatod oss for 

the ( 25 group. ~ince th total number of owor-o}>er toro in the 

u."' •"• haD been clcclininr. sinco 1920 hi. me ho ured that total 

owuer-oporntoro would go on declining throughout the projQction 

ncriod. 

In le 3· 5 ho n of own r-oAl r t o lt seen to 

h v b en rioing until 1956, trom then until th present tiae the 

n r hav been d clinln and a videnceda o eYOr.J indication 

of docli: inc i to the for see bl tut\U"•• The ownturn ill the cuno 
reproac ting t o total number ot own r-op~ratora has only just been 

re oh•d• ~ u th t ng of proportionnl ch a b tw 

re d icul ur 
bruary , 1963. 



conaocutivc ago oupe for any individually coapleted cohort 

(i.e. 1C96 , 1906 and 1~66) or oomuin~tional ~vcraceo o£ theae , 

w .en o.;.pliod t o the 1~66 con£:~.us do.ta ,)roduccu project.Lona. hioh 

indic"lto an incrcaoinc nu.mber o .. o?mor-o:leratoro. :'hie is 

clcnrl:· contrary to tho ovidenc~ .. ivcn above . 

A ~eishtod l.lvcra .~ ~ of proportional chan~cs b t ween aBe 

t;roups could be us •u , but oiuce tht:ro is no n I riori evidence tor 

o.a::-isnin": 'liH~ighto; thi:s would only comt'licate the projections. 

tne projectlcna for 1966 - 2006 ( ?able j .; outcido the 

brackets) i":cre ~u:ic usin~; t he pre ortional chan&es bet\·:ecn ago 

groups as chown 'bJ the 1956 and 1966 census, and ap. lyi~ them 

to tho o.,rpro_r,ri .1.te 1 )66 dat • 'vund ~nr.: oft or date. .as :.:ono after 

t .. c D .• r lication of those prop')rtions. vr.l;r the ~ 2.:3 ago group 

cannot be ier,:: utod .:.n thin way; nccordiagly a fisure ;..:·.t'r .. .x.imo.ting 

tl c ;~rccntne;oo of -c 25 oakin;; up tbe tot 1 for 1956 and 1966 

ccn3UGCB io u3ed. :his ia best ) cas estlanto only, but sine 

in 1976 it only aocountG for about 4 per o nt or th total ownor­

op ro.torn io not conGidered irn.ortant . Ita initial im act is not 

oienifioant until it has influenced the 35 - 44 age group in 1996 

which th n m::t.k~ up 26. 8 por oont of the total. To se the 

ai ficnnce or imputing few r owner-operators under t enty tlv• 

yo a or , a lo proj oti n w eatima.tod ( r ckot. fi ... u ... --... 

r blo 3. 5) . • troct of allor ~ 25 o oupa on th totals 

doea not becom cignit1c t until 1996. Table 3•7 sho t over 

t e proj ct p riod th high proportion owa v littl ge 

with reg rd to tho rolativo proportiona in tho low or • 

up • !iowev , in th lo proj.ction th r ia cslight clownning 

in th pro~orti in the lower groupo d al18bt up wins in 

tho ni r oupe. 

projection iG th ·ade o the ei lo aa ptio th t 

the proportio al ch occurring b tv 1956 - 66 will the 

e in the tuture. Impli d in thi a pliftins Wlptio 1 the 



fact th11t economic and social ohanzo3 will h~vo tne oamo relutivo 

of!ect 1n the future o.a thoy h'ld in tho ;oriod 1956 • 66. 

'it', rq;n.rd c<,; the nt>e>Ve uscuoptio:;c t}~ ·~ ~r;l. ru~J low 

:'r•j~ cctionc cive t r;;..nee i tU.n ;liC!! the tot~..l nun"!:v:: of o or-

o_rrntors ic likely tor ll . 

'rejections 2r ':.'ot 1 :re·l· n"" r•e: ....... ""'"""ion "" t t "' ( t • ""'....,~ 

:~e aie grou) d&ta was aloo nrojected in asgrogato fora 

by .fittint; lo::u.t o iUaros regreasion curves . ~1hroe .1ult plo 

rer;ro~;aioc c iU~ · ono i7Cre for::rulnted u3in3 ·1uuc!r~tic cq•JC,tiona of 

t!J e ty ~)~ : 

y 

y 

t 

CL + 

::'lrne, 

2 s1 t + s2 t 

-7. -5, -3, •••• 7 !vr t~e yecr~ 

1896, 1906, ••• • 1966 rospectively . 

'em 1 t , are shown .in ~n~lo .~ . ? . 

(luat ·.on in :'.ubl '•9 wne c lculo.tod using the coa:1leto 

·total ow.or-opcr tor dat (i . e . 1396 ... 1966 int:lusivo) • whilst 

cr.u ~ion B w s e loulat Ouitt~n the ctual 1946 d~ta. ~e 

third equation , c, wa cstim ted by forcin~ the unct:on throu~h 

tho oboorvod 1966 ata i •• 62 , 900 n."ld o tt.lnc; t Hl ~ct.'A~l 191+6 dat • 

\.hi \Jao one to ; loro t!l o too... , tr . 1fh ., , n errect o.1ount 

to t the mo t reoen dat vail ble. Tho .othod b7 

which 1u tion ; wast r mul t d ir.; tlloe in a~j)O!ld.ix D. 

The ?)Urbin - attJon ' d ' tati tic ia here reported only 

tor o de•::1c int reot inca it ign1fio co ie difficult to ss 



. 

. ·uotion 

B 

. 
' 

-~O!JUltR Of •: re~ ·ultiple ~csreauioll 

....,quntiono of rotts-1 Omo:;-vgorator.:; on .fitAfh 

( ' tt.tdcnts .., aho'h-n tn br,lC''ctc) 

.lo. of ':o!"!atnnt (3 1 s ... '!!2 
;)b ... . 

'\ 
.... 

8 s)l.; . 323437 ~~ • ~1•49ltO -. 335342 . )~506 

( H; . 540S8 ) (6 . 29<' 14) 

7 65. 40.)191 2. }33083 -. 357373 . '}'/428 

(13. 27?'/3 ) (0 . 13544) 

7 65. :i00753 .: .• 252139 - . 374974 . 96629 
(15 . 98 ~7) (9.79152) 

d 

.5 . / 199 

2 . '911• 

.. • 2180 

n~rial correla tion in tho orrora . 1 ~he beat i~~ic~tor o: fit 1s 
. - 2 ( the co fficion.t o: .. '..ll h ~l'J correlntic·n ·~ • .:oTTected for do; .. e-co 

o! fre- o~). rio eootr ciant (corrected ror de~rcco of fro ~o~; 

oho"s the pror: ortion ~ r the tot, aum o# cqunrf>e ox-pln-ncrl 1 y 

rcr;rt""'~'lion nne! ttR uch , p"rtil'llly juntifie:J the o i ~;ion o! tha 
2 •:>btHtrved 1146 d ta in qut.tion B, 1nce qun.ti•)n 3 ha.e f.l htr-her ., 

than a:1uotion A. 

l"or~ing the curve t nrou · the laGt o nerved data. (i . e . 

1966) nd or.ritt.Lng the aetunl 191•6 u&ta r-ave a lo er ;:2 than tilat 

o' 1t inod for quat1on • 'h n e u tion C is used to proj ct tbe 

future n ber or total o or-operator for the ye r3 1967 • 2oo6 a 

curve lo or than thnt obtain d t~oa u inc equo.ticn a ie obtnined • 

• ~ rojeot d nueb r f tot ~ o ner-oper torn uoina 
oquation a cmd c eiven i tabl• .:;. 10, lill t h ob erv d da a 

and the ~urv obt ned. by fitti qu tion ·1 is o.-n i. figure 3. 2 . 

1 J . 
l 
z. 

v rial vOr lation 
......,......,........, ..... ,., 'I 1. 38 • parts 1 an4 



Jummary of r~oj gotions 

rable 3.1 0 summ~rioes the most important of the 

projection estimates . 

1',~31~.• 3.1 0 Jummary of l'rojections 

r rojections 19G6 19'76 1986 1996 2006 

Hi gh 62 , 900 57 ,600 52 , 200 47 , 300 43 , 600 
l,ow 62 , )00 57 ' 100 4) , 300 40 , 500 31,400 

'1 Uation 3 64 , 200 57 , 500 '~7 , Soo 35 , 300 20 , 000 

"cu.., tion c 62 , 900 ?5, 400 1 ~4 , 900 31 , 400 14 , 900 

.:b.ils t the hig!l projection es timate tends to flatten out 

t :1e low estlmatc decrcac;es rnorf! r a::->idly , especially after 1986 . 

T 1c line for estimate ~goes n~proximatcly throuGh the point for 

1~70 that i G t he ~oat recent entimnte of the number of owncr-
1 oper ators available (59 1 700 Doubt must be ce~t on the projection 

u8 preocribed b;~r equation C ::tfter 1986 because of the time span 

involved . -tU'lt i ons 3 and C add considerable wcit.";ht to selecting 

t he loH projection as oe.;.n.:; t _le ;uost reali~tic estimate of the 

f uture number of owner-opcrntora , that arc likely to exist at rmy 

gi ven time in the future . 

Using the low projection estimate by the year 2006 

t here will be half as many owner-operators as there were in 1966. 
The rat o of decrease , in the total number of owner-oporatoro , is 

likely to diminish through time. 

In terms or tho ki nds of factors mentioned in section 

3.4 (p . 58 ) the projections above are seen as being of paramount 

importance in future long term planning. 

1 r .ont hlz Abstract of st tiatics, ''Survey of F rm r- ployment -
JunCt 1970, 11 \'/ellington ii .z. vUpplement - ugust t 1971 . 
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_,;,ust tho number e<J.l;>loyed in agrioul ture hAC dec reno d 

r.dnco 1 ;;5 t.-1~ aunber of owner-op.,rntors haa only started 

deer~ .o::.n,, sin~e 1956. !n AC t ual f a ct, bUt for tho \laT t i t in 

;: r :.;bn >le th'-.lt the number or Oi<'lHtr-operat.ors wou.ld havt'! :Jtarted 

oatl';ocn d•)ore-~sinc amployGt'U> ano dccreaHir.g owner-opcrator3 or 

ubout tor. yea.r :1 . .,;ut for the war there: would alao undoubtedly 

ha.vo hoen :Jore eraployo s during the ~:ar period but the downturn in 

t !1o nut1b~r of o~.rployeeo h d o.lroady occurred L)rior to tlle wnr 

attU"tin; .• 

Tite effect of tho war makeB it diffieult to co~clude 

·che. owner-oporatoro aotunlly wou. d have bttcofllo more numerou5 t ha:.l 

the r.~ter o:: c;:l;}loye th However it 1$ likely to b ver:: little 

different frot:a tnc ... ctual 1 eros-:; over • point or 1 )44. ~·tv~rc arc 

t hree f,_.ctora 1'-'.rgoly rt)sponniblc £.)r tnia phenomena : 

( i) 't'he lnr,eo nurlber or slnslc mar:. uni i;;t.; created by the 

Govcrn·~e'1t •nc.!"r the lanu resettlcr.lcnt nchtJr.to to r~habili to. to 

rot!n:nod soldiero .. 

(ii) Ir'lprovod c .1lii!lnurl.cntiono and opportunities in the non­

o_zric·..:ltural ~ ctor ennblinc; tho !arll1 population to ftnd more 

r~nun~rativo emvloJment off t he t~. 

(111) 1he atart of aerial topdroesing , m ohani oation d 

ioprov d mnaA5 ~ent tochniquea that enabled arose production p~r 

l-!1 ~our Uill t employed in agl'icul tur to impro• • f'rom th1e ti -e on 

(see Fl r 2. 3) , o th t abour could r•leaa 4 from 

agricu_tur • 

rh ratio of ~ployeeo to o~er-op raters b s d ol~n 4 
ov r tlf:l is .h01F1l in Table 3 . 11, col (It) . Colu n (2) and 

(l) depioto in Ft ;;. } . 

The efteot o:t t ore bet & no orio its t .he arU.. r data 



·~ntio _of :~;;l&ge,$ ,o, 'f'ota.l 

uwnor-Opara!or~ 19~G 
.-11 .: I -

(1) (2) C~> (4) 

;en::-us 
:·hil,;;ottc est . of !··~.~~ oct . of o-o :.!~~"1 oyoes ~a ti.:> 

total labour in £'l.l1c! (1 :! ) c~ .... , 
'foro-

uropean - - ._ , 
M•ric . :1·:ori 

1·:( ,...n 
v.-·v ~ -· ,500 >,i _:.. , '. ),_ t 'llN )u ,Gov ' · ~,) -. ')vC. 9/ • . .,A}{; tf..J t 1 :..~J I~ p ,-. ... ..,<!' t 

, .-· t i ~·..-
' r: 
I e c...;) 

'916a 11 ;~ ... .., • t v ..... ~;6 ,0CY.,) c J ' t~oo I . Y) 

19;~6 'i.$7 , .JCOb G;: , 66o 74 , }i•O ·1. 18 

1")36 - b 16.:;,::x.>o '/1 , 1)0 1 ... ,. -1 , ,, 7v 1. 29 

1'146 130 , 000b 67 , }00 62 , '100 0. 93 
'1J56 1Y ·) 0° ;~ t ·~""' .'2 , :?4C ~~ . 960 :;. so 
1 )66 11v , 800 b 64 ,860 53 , 91tO l o. 23 

n .<e-;Jort c of 1;ho :oneue , . • • uiD'liJO''lOinl "'_.v. ·:..zo:; . 
:__. 2 •, ··:e. t•dau .a'l.t"i~ . 

b ·:u"Jne · nnd . 1!i )ott , o : . cit . , ~~ . 11_; . --

would t:t :-:e VO!'J littl!! d.i!terenco to the r t.io . I.f anyti-:.:1..; one 
o l~.d a' spect th. t ther<~t would have been olatiYely ,,ore , aori 

ee~'lcy 'es thar. I!nori o·,•mer-operator~ • so !J.::L-tin .. ~ll.o rat~'· bic;or . 

~rp !: 1 ;;6 t he number of Ot.'l.~>loyceo was hi.jHH' ao ..l vary n:-proxl:nat.oly 

p -.rallel nth t:te nur:lber o f o ner-opcratorn. :"nie i::J 'coau.~o up to 

1946, lJ aide t he converae o! po1.utt (-li) and (iii) nbove boing 

truo, land wn;;.> atill be1nr, brokon in which required a hir:h labour 

input . 

It 1& not t all cloar th t vhe tr nd chich ha~ boen 
app· ont ino 19l•lt will cont inu i nto the t uro. lt .,_,a;; well 

bo that th r w U be a rcveraa.l of th.1 trend , as ther ic n 

11nit to the e ut of labou.r noification. ~iincc 1t.Jl• o~ r • 

opor toro :1· vo b n GOa.r 113 the· r u.."li ts ao ll • to becom l a 

reliant on ~ployed la o~r. ~!s itself haa been a rcou2t of 

"carcity or labour , oco .. o::u.c pro .... uro to rcxtuce c•.>ste d tb 

te-cbnioal lr"..now-ho b which to r ed.,Y th to cr two xigencieo. 
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In macro teroa thia ~ounta to a Bubutitution of oapital for labour 

t.md how lone thie can continue remainB tl oatter for speculation. 

:~t t.':!a limit thoro comee a phyeica.l barrier an to tho area one Mall 

o~:• work efficiently., t,t thio Juncture when thin .size ia reo.chod , 

r.d no lonror ahla to ,:;enerate onou ·h Groe~ income , oro fully 

utiltze umpy lnputa ' ot!iciently , ~ore lnnd a.nd/or labour t'lny be 

,~cquired . Gndor these circur.u:;te.ncae, nosum1ng land to bo a !i>:.ed 

"ua.ntity , one c.~ predict that t~o nu:?lbar of owner- operators would 

doere:aoe more rapidly than the nWlber or amploy"s . , n tho other 

hand ho ever now labour tJ.vin .,. tect1 nolo~ioe n y inorenee the aoount 

of land an owner-operator i s able to :.1unage . l.'hu t1ulntaininc the 

employee/owner-operator ratio below unity . Thi s pousibility with 

r espect to dairy farming is elaborated on in Chapter V!, ;Jection 

6. 5. 4. 

Dairy owner- opGra.tor-o ( t)-G-O t t;) ar~ a co:n!•oncnt. of the 

total ::uroponn O'iiner-operu.tora goine to nake up ':'able 5· ; ., In 

,,..able 3. 12 totul .uropean dairy 0\1/'nor-oporatorn arc cout:lcratod 

lleparatel:r 1n exactly the samo was . ,...he bottol:l line of ·:able 3 . 1~ 

nnows o-o-o•s n.a a pcrcento.g of '!.'• •s throuch time and indicates 

that in the twentioa and thirties o-o • made up over 5:> per cont 

or all owner-operators (ru~ de!in d in appendix J) orl.stin~, in 

•: . : •• at that. t e . In 1966 D -o•s mad up only bout 40 per 

cent of the t-o-o •o exiating in N. ; . 3t that ti • 

'1'h 

1'able 3.12 lncludet all D...O..O•a w:to, via tbe quinquen• 

nial oeru.nas , have lint ed t hei2" occupation being principally 

concern 4 with t ins dairy co • • ~ o in tho late ninotoentn d 

early twentieth c nturio th ro w re Yery te t a where d ryins 
waa t o principnl ent rpri • la.-gely becaus of e undev lope4 



Fig. 3.3 THE NO. OF OWNER-OPERATORS AND EMPLOYEES. 1896-1966. 
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'l'ABLE 3.12 

Cohort 

2006 

1996 

1986 

1976 
1966 

1956 
19lt6 

1936 

1926 

1916 

1906 
1896 

1886 
1876 
1866 

1856 
18lt6 

'l'otal 

n-o-o 
•• a " of -r-o-o 

Total E\U"onean Dair;t L"rwner- Operators . ~ctual Data Up To and Including 196§. 

(Nt1iDbero) 1,11 Data c?<:>unded to Ne.arest ?~n. 

1896 1906 1916 1926 1936 1946 1956 1966 1976 1986 1996 

1300 ( 600) 

1~00 ( 900) 5620 (}61 0) 

1500 (1200) 6020 (4810) 6220 ( 1 970) 
1640 6560 (6580) 6800 (6800) u66o (L.Uo> 

1420 5670 5860 (5860) 4020 ( t•C20) 1.370 (1370) 

930 6940 7170 4920 (4920) 22')0 (22)0) 540 ( 540) 
1'•20 5340 9180 6300 29j0 (2930) 690 ( 690) 

146o 6750 7950 7260 3380 790 ( 790) 

1}80 7030 8680 6960 4130 970 

370 5100 1o670 10220 5630 2100 

20 1~ 7020 9100 7?60 2490 

70 2120 5030 5190 ,3J10 

100 1660 2700 25.50 
100 890 1810 

50 570 
30 

2006 

1200 (3()0) 

5220 (2410) 

5800 (3730) 

4270 (.;410) 

2170 (21'70) 

440 ( 41.tO} 

}70 7150 2}040 36000 }8640 ~9300 31030 ~51~~ 22580(22230) 21220(19510) 20210(16250) 19100(12460) 

1 .1 16. 6 41 . 1 60. 1 56. 6 45. 7 44. 6 39· 9 39 . 2 (39. 0) 1;0.6 { 3ry . 5) 42. 7 (lt.:J . 1) 43. 8 (39. 6) 

' 
I 

I 

00 
0 • 
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nature of the land. Dairy cows were kept predo inantly to aatisty 

t rm requirements . rho year 19o6 - 1926 saw a dramatic rise in 

the number of farme where d 1ry1ng was tho principal enterpriGe. 

:1o•cver the majority of the herds were extre•n ly small, and as 

~able 3. 13 shows . even t•onty five years a&o, the number o! harde 

with C: 10 cows supplying dairy factories was atill significant . 

~~e decline in the number of ~-o-o • s aince 1)}6 is v.ry largely due 

to the decline in the number of D- o-o •a with small herds. fhie is 

illu5trated in ~able } . 1} where the deere sins diverg•noy between 

the number of herds with > 10 cows and the number of suppliers to 

dairy companies can b een, until in 1968-69 there •oro very few 

herds with ~ 10 cows supplying dairy compsniea. 

In 1956-57 there were }4,900 herdn with ~ 10 cows end 

only 31,0}0 ~-o-o • o. ~hia apparent di crepancy is an indic tion 

that there were } , 870 h rds (}4,900 • 31 , 0}0) o! ~ 10 cowe where 

dairying did not colll,;rise the main enterprise and therefore the 

o er-operators did not clasaify themselves as being dairy t rmer3 

in the census returns . n similr~ situatio~ cun bo seen to haTe 

exist d in 1966-67 but to a lesser extent; giving evidence that 

dairying has become more and more asaoci~ted with specialised , 

large units . 

-~el1ability of Tot l :':uropean Daiy Ownor- c;eerator Data 

or reaaone alre d7 tated ~aor1a are excluded from the 

data pros nted in Tabl J .12. In 1966 t ere were 2,178 K oris 

ol saif1ed ae being in agriculture and liveotook production under 

• plQJer of labour• or •on own ccount •. Not all ot the e would 

haY been in dai~ing. Indeo4 it io tho t that there are relat1-

Yel)' tewor 1 ori dairy taraere r 1 t1Ye to other torm ot ta in • 

eir omission ia theretoro not con 1dere4 aignific t in thie 

analyst a. 

The 1926 d ta aaain CAUSed probleaa. Fro the 1921 
o•neue the writ r eatieatea t hat there were )2,??0 o-o-o•e 1n 



/lith .1.'en or :-tore Cows - . 
o! ·>ureliers to Dairy 

!ear 47- 43 51 - 5::' ;G-!)7 r.:--61 r.:;-G4 51·-G5 GG-G7 62- 69 

(n) !Otl:tl :.o . 
or f·ct..~ry 

BU;>f)l.f .1erd:~ .:.3 . 3 :; 1 . 2 45. 2 36 . 7 ; 1. 7 ?..9 . '7 ?.6 . 3 ~5 . 0 
~ith ~ 1 co 
,:,'tlP'; , . 

-,.LV 
d iry co•o . 

-
( ':>) ''o . of 
h rd with ~ Jl• . O ~5 · 7 34. ) ..~1 . 2 ~?3 . ') 2/. 5 "J • 3 21 • • 6 
ten CO~J ( .. ' • J 

(c .o . i 
t.erda i th .t:.. 1".1 . (.. 15. 5 10 . 3 5· 5 2. CJ 2 . 2 1 . 0 'J . 4 
ton co .a(a- b , 

a :1e·>; -~~alanr: ··air:' io •• rd • 46th n.:.r.1 J roducti<>n et rt, 
2.6,!.• ill•' P • )C) . 

'. • • 'he J.:.v·~l"iJ6tlC' iu ~~. fact .. orot• t.h'ln i:1Jic.:1ted s.i.ncc 
--rho ·o . of !:erd. ~-:ith ~ 1 CO'iiS l:tcludcs to n f.h<h.Jly 

herds wi!ereaa the total •.o . of sup~l r:rs t..) dairy 
co!:l~~ni n i.nclude~-t only f ctory .oupply herds . : es t own 
supply herds h v ever existed with ~ 10 cows . further 
inacc..tracies occur bcc&use so:nc herds · re •oixed '. 
\11 fi~r~ rounde to nearoot 100. 

19~1, but t!':.ilt in 1q26 this figure h d fnll n to 13, :o. ...t iu 

known th t there a~ difficulty in identityin~ th diff rent types 

of !ar ing from the censue returns; prob bly sA re .. ult of the 

~i 3io~ fr~~ the 1~.6 c naus uctodulc ot ny in 

l&ca n th uo or en r 1 te ucl t rm r, mix d t 
I ie icnific t t h t t hooe categorised a 

in 1926 howG a huge upsurge ed with 

ein.g in i ed 

1921 d 19,36. 

er et c . 

farming 

It i 

thou t that .}6 , 00 r proe nts a r aaono.bl,- ccurate atimat of 

t he D-o-o•a in 1926.
1 

1 unication between Autuor and t ietioo Dopt . 



tt'or details a!! to how dat in Taolo 3.1 .?. ~ e r..rrived 

ut !or one cen~ue;, seo a·1~>endix .• 

~ inco avurat:;e hord si.:.•? i:; kn.)W!l t.·1 have L1c r c l!'lCd 

OYer ti~ne (tie•) "i •urc 1 • • ?) vcrific'lti ·:>n v! the c-::m·>iotcncy of the 

..:ol:.~.r:'ln t·.o io 

( 1 ) 

Year 

1896 

1906 

191n 

19~6 

1~36 

1946 

1956 
1966 

1970 

b 

0 

d 

(;'') (3) {4) ( t') (6) 

,utnor •a eat . ,,o • of cows .,. 'l rd ierJ.s of ~ i ' COliS 

or uro.1-~an in . ilk ize 
,.l-...,-o ('OOQ)'l () - 2) •fo . of !wrdo l.v . her.:l 

370 :I/ .. 
7150 11/A 

•301+0 73.:"? .9 32 
36ouo 1;.o;;. u 36 
}la64o 1951 . 5 5(.. 

~)j..N ( £>1 . ') 56 
j'lv}0 1 J)4 . 7 (.4 ·-ooc ./:J? ,5(/ 

.?5150 2C3? . J 83 .cGJ•OOc ·,..,C 
"' 

2.>710b 23.".?0. 6 98 23?46d 98 

e:r o 1· 

, 1')70," l'"'t-'lE'Ill nt - '.u ·~ t, 1<)71 . 

e ... ealand )llir 
!?,ll• !!l•t P• 6? . 
U. ubli hed dairy 
~upply r s 1th 
supply ta 1th 

pprox. 93 cow • 

3onrd, ~6th .te~.ort, 

3o· r dat • 
nerd Av. o 
th ir cow 

Ir.cludeo 21707 ivctory 
96 . 9 cows, d 2039 town 

makin overall herd v . 

izo 

th est 

three is 

holdin 

ate of t :'1 b 0 -o-o• an r .. blo } .1 2. .)oluon 

the n ber of cowa i ilk not in oro 0 d not o:n 

ot oov •d b t o Go or t tnt1 tioian c nsue . 
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•• ince the average herd oize in Goluon four is obtained by dividing 

the number of cows by the estimated numbor of D-0-o ' a; then in ao 

far A th~ eatimnte of D- 0's only inoluden dairy farms where 

da.ir:-rinr. is the pri~cipal enterprio , the avera~e herd size in 

vOlumn !our is 80~ewh~t inflated, 06pecially in earlier yeara . 

io.nwer, n..s shown in '"'o.ble 3.1 3 nearly all herd"' of ~ 10 cows ar 

now o, orated by full time J-o-o•s. '; c') n.Se(j.uently the t•o 

different eatimateu of the average herd size for 19?0 acree , t~us 

showing the eotimate of the number of o-o-o•s to be consistent and 

reasonably accurate . 

Di CUBOion of 1'rendo :HtO!ll in D-<>-0 Oat 

.[able 3.12 showe that. dairy o er-op~ratoro increa.']ed up 

to at leacst 1936 , oincc when there has been stead:·· decline . 

~bia io in distinct contr st to tho number of total owner-op rntors 

wnich have only doclinod since 1956. 

Tbe patt ru of cohorts i imilar to those of total 

o ··nar-oporators and in ficure 3.4 e ch succoesivoly more .oodern 

cohort ie eeen to become gener lly lower than the last ~. the number 

ot dniry owner-operators decline. :tovrever, there is little 

di inuation in the numbers in the ~ 25 and 25-}4 age groups tor 
those cohorts. ~he number ~ 25 in 1956 had not been high~r 

since 1926 and in 1966 there wero ore ~ 25 tban in any previous 

year . The decline 1n th n~~ber ot dairy owner-operator h a been 

the r sult of rapid withdraw from ol er age groupe. l'he balance 

in f Your of the ounger portends well tor the preoent and future 

or th indu try 4 is n indication that though in total, there are 

fewer opportunitie , young people do oxiet tb t ar able to got 
into dairyin& on their own account and that older people are 

eufficiently obile to move out ot d~rying tor one reason or 

another. 

Tbe peroentas• oo position within any • roup (table 

}.15) tor 4a7 cen 1 show r kablo stability and a one 



l'ABLE 3. 15 • 'ro'Qort:\cu o'f 'l'otal •:.u .rOIHlan J.jair;: VA'Uer-Ope ra tore , B:;r Aee Groups 

Cohort 1896 1906 1916 1926 1936 1946 1956 1966 1976 1986 1996 2oo6 

2006 6 . } ( 2. ft.) 

1996 6. 1t ( 5. 7) 27. 3 (19. 3) 
1986 6. 6 ( 4. 6) 2'1. 8 (22 . }) ,}0 . 4 (29 . 9) 

1976 6. 6 ( 5. 4) 2d . 4 (24. ?) .30· 7 ()0. 6} 22.it- (2? . 4) 

1966 6. 5 ;:9. 1 ( 29. 5) }2.0 (3~ . 3) 2). 1 (28 . 6) 11 . tt (1(. 5) 

1956 4. 6 ,:J2. 6 25. 9 (26. 3) 1S. 9 (20.7) 9. 3 (11 . ,5) 2. 2 ( } . 5)' 

1946 3. 2 22. 4 28. 5 22. 0 (22.1) 10. 8 {11 . 7) 2. 7 ( 3. 3) 
1tJ6 }. 6 18. 2 29. 6 25. 1 12.3 (1}. 2) 3. 3 ( 3. 5) 
19.?6 4. 1 17. 5 2'1 . 1 23. 1• 1}. 5 }. 5 ( 3. 5) 
1916 5· 9 19 • .5 22. 5 2}. 7 13. 3 3.8 
1906 , . 2 22. 1 ,29 . 6 26. 4 1') . 3 6. 7 I 

: 
1896 5. 4 21 . 5 }0. 6 2~).4 20. 1 3. 5 J 

I 

1886 18. 9 2.9-1 21 . ! 1lt. ft. 9. 9 
187£ 27. 0 23. 3 11. 7 ?. 0 
1866 27.1 12. 4 1· 9 
1856 1}. 5 ?. 9 
1846 8.1 

1oo. o 100. 0 1oo. o 100. 0 1oo. c 1oo. o 1oo. o 1oo.o 1oc. oc1oo. o) 1oo. oc1oo.o) 1oo.o(1oo. o) 100. 0(1oo. o>i 

00 
VI 
• 
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would expect, aimilarit~ with total owner-operators (~ ble }. 7) . 

'table 3e15 doea however alto~ moro ot a trend towttrds iner aoed 

proporti na existing in tho young r a..!• groups v.nd l so in the 

ole er a1..~e ~.roupa . '1hia . o doubt 1 . a !'unctioa of the . aller 

mount of capit, 1 r uir d to zet into dai:r:;, fardng Md the 

avuilaoility of sh remiiking. 

'3 tw\le. 1}36-56 the nu b~r of' T'\-~"'.-0 1 c; !.~~eli eJ by 1;.:.1 

per cent . \:o gro 1, for a._;c gro•tt- t~o:Jo ~ 1-11• -:; .ounted for 

9. 8 p~r cent of th decline w.~ilst thoae ~ 45 ac\lounted for 9 . 2 

pe~ cont or the decline . ::especti ve figure~ for ·:--c ' G batw en 

1~5S-66 were - 9. 6 p r cent , - 2. G p r c nt an - 6. 6 ~ r cont. 
TI1 .r~tore the r to or &crease or P -o•e a~ al~ost twic J reot 

n'? that tro~ 1'- •a. This is G reoult of technolo ic 1 an1 

eco.1o!lic prP-?J5U forcing d iry t r~~oro to b~eo- c r 1 t.;er an ·o r~ 

';rOd'lCtiv if he ie to t y in the industr'" • r urthcr evidence" ot 
t 1lia i~ providod by the decrea8e in t.he number of .~-o-o • a 

:ance 1951 the numb&r of rnsle H- 0- 0 ' s 

;· .'loyi~:::; l br.nrr r.1m i:1ed npprorl~atoly eon !'!th.nt wl-til·t t.~ooe 

mft.les on ofltl ccount have r~llon from p-nroxi ately 20 , 000 in 1)51 

to o.~proxi t. ly 1,3 , 0 .... 0 ·n ::;66. 

The proportional ch b twe n co aeeutiv ge ;roT;> 

bur .!.. • the b t1een 1956 6 w re u o to project ted ta . en 

e roup • bitr r1ly , but it ill be soea 

fro~ ~able 3. 15 t 

or th otal !or 

about 6. 5 p r c t . 

t it r in d approxi . tely t e e prol,ortic)D 

p ject t n 1• r period an in 196t,, nom ly 

ia proj ctio te e hi h eatim te 
and is eho~ out d th brackets i Ta • low 
vrojecti n (in e th or cket ) i eo. utod in eu tl. the • .,..,. t. #' r h . ig proj ion; olll.y d1tfer nc b 1 4 • ... 

to the le 4:. zs e group. In 1966 n-o-o • ~ 25 repronea.ted 

6o.o P ot T• o•a ~ ~5 '1 t •• since be 

l ow eati a e o • • C::. 2.5 7 ar 1 1976. a, hen 6o.o p r 
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cent ot 2, 000 equals exactly 1, 200 , (the low , . ~ 25 G3tim te tor 

D-o-o•a in 19?6). t::e.oh low estimate of .:::. 25 for l>..O•O'a was 

entima.ted in this way . ....onsequently tho 4.J.tferonce betweell the 

high and low estimate in 1976 is rosult of imputing different 

numbers for the .C 25 ag~ group . It in only in 1996 that the 

difforonce works its way through the cohcrta to make a cM.r.ked 

difference bet een the low and high 1966 total estimates. 

~nder the above aseumptiona , tb percentag c~angc in the 

total number of D- O...O's for any of th projected p(!riods, (other 

than for the 1996 - 2006 low estimate) aro le.,s than tllr.;.t for 

1956-66. :his is because or a higher net r t o. entry and 

sll~tl.y lo.1er net rate of withdrawal than occurred in 1956-66. 
~ee .l'able ) . 16. 

~le decrease l~ the rate of D-o-o•a lenvin~ dairy !arming 

(..iee t• i cure 3. 5) is a direct conoe 1uence of the high nurnbors in the 

~ 25 and 2~ - 34 age ; roup9 in 1966. For instance for the high 

estl:.11to, .:n 1976 these two ace {".:"O~l)e will effect 55. 0 :1er cent of 

the tot'll ''i-o-o• o that s.ro likely t:> exist in 1976 . L'here!ore 

bet•een 1966 - 76 sh;)uld there be rL"l unprecedented withdrawal from 

thaao age ~roup rlithout ropleni!lh ent; then the decreaF.le in total 

D-0-C ' e ~ay well be reatcr thnn that shown by the high eotimate. 

~roJeotion of D- o-o•e Using Re6rgsgion £1mo-~ories 
l'reuds 

In order to verity whicb pro4iotion ( :,igh or low) was 

most likely to repre ont what would happen in the future, u ing 

the original data , • rious 1 a t squares regression equation 

the results are hown in Table }. 17. 

rhe Durbin - W t on ' d ' t t1 tic 1 ain reported but 

only for acud c intereot as th re e insufficient d greea ot 
tre m to t•st for eeri 1 correlation in the rrore. 

Equatioae D and E are quadr atic equat ion ot the typ t 



in 

the rgtal hua'bor o! Da!q, uwner-uper~Atora 

~uocoac& ve '"' c prtial \.;cn~uaoa. 

Jecenni ·"' chn.ng in total .1et rate of :let rate of 
ccn .. u<J ':o • or : -o-o•n entry ·. 1 th ... rawo.l 

~ 

1 J56 66 1 :• . 0 1). ? ' ) .. - - ,.1'-' .. . 

,;n basis or fo rojecttons: 

1 ~6( .. 76 H -1(' . 0 26 • .1< y; .6 

lJ - 11 . ~ 2.5 . 2 ;.£ . 6 

1976 - S6 H - 6. o ., 7 ") -· · ~ .:)3. 2 

L - 12 . 4 ?1 . 2 33· 6 

1 186 - 96 1. - 1+ . 7 ~6 . 9 ~~, . G 

L - 1G. 7 1, . 7 ,;4 . 4 

11)9(. - 3 .. ') c· • • :;> 26 . 2 )1 . 7 

.?' ;(16 ' - 23 • .3 13. 7 37 . 0 ..., 

'VII 3' 2· 1'1 • I , t, lfi !,. 

Maoris) . 
on l'i l1lc r ohown in brack~to). 

• ..q11 tion No . of Conatant s2 s, - 4 o"bs. s, .H2 

D 7 36. 16.5710 2. 259235 :-2. 2'+ '/~56 . 3101 1 1. ;.; 7 
( 2 . 63671) (4.5«.382 ) 

E 6 }8, 916562 2.603142 l-2 . ,591?12 . 9.58~ '! . 1~192 

(5.81755) (9.~595 

F 6 39. 0.57048 . 15 m - 3. 264411 - 5. 790!)81 . 989:79 .;. 5002 
( • ...,1 123) (7. 89582) ( 4. );)541 ) 

6 39. 237.5 ' 1.090126 -}. 240923 -'~ • 51827C · 98552 } • .557? 
( • .518}'7) (4_.?89o8) (7.25582 ) 



y = a. 

where y t: 

t • 

.. 8 1t .. 8 t 2 
2 

th~ number of dairy ownt}r-operatorc 

(excluding Maori a) . In trloun.ands . 

.s.iae , wher t takes on t.lc vulueos -~, 

~2 , - 1 , •••• } for t he yenrn 1906, 1916, 

• , • , 1 166 roopect ivoly. 

~'he 1,.J9G d.ata " tJ omi ttod fro1:s ~CiUIJ.tions D, :. , f' and. G oince t 

that time dairy r lMHJ wore :-;enera.lly not •ell enough develo_ped t o 

ditJtinguisb the.:-, fro 1 farr.tt~ whoa~ owner• op rators have be n 

classified undor total o~ner-operators . 

fhe 1896 and 1946 d ta • s omitted in t. ectimation of 

qut.tion : Ct:11s is al o th esse tor the estirl tJ..on or c1ua.t1ons 

F and G) . ?he justification for omitting t~ 1946 duta in 

equation ig s•en frOt.O the higher R.? value coo~H.:red with that 

o!> tttinod !"or 

!n 

function . 

·raft. In 

+'!t!U~tion D. 

equoti.ons l' and a 
Tho only dlf!erot1ce 

F 19lt6 waa t~ · .. po.i.nt 

..;.undrat1c ·•n~ s r aftod to n linear 

o~t\'ICCn ., -:1·1 0 ?.~ t he point Of 

o... ;rnrt and in J , 19:56 '' c the 

point of gratt. Using equ tion J c an exa~plo the way in whi ch 

two func t ions dl'e grattod a11d t l c prolHlrtiee ot the r esultant 

fun ction ~re doacr~bed in appendix r . 

AD can b seen from the ~ 2 (corrected for degrees of 

freedom) V:J.lue in 'l'abl .},1 7 , equation• F' and G ccount tor a h igh 

pri)portion of t he tot oum of unroa , boine .989 and . 985 
respoctiYely. 

oper tore 
Use of e~u~tion F predicts a n ber of dairy o ner­

.036~7 above the obaerve4 vAlue, ~hilot tA t of 

e u tion 0 

real uni to th 

the ob one 
tha 

daiey o 

. 55269 above the obaen 4 value. n te ot 
two function• can be aeen to p a 

1966 Yo.lu • ~uationa 1 and G are 

•.. not to u e · qu tion r. to proj ct 

xtr ely clooe to 

urticiently bette~ 

future n bero ot 

The line r portion ot ·~ 
rate than bat for t • portio 

t1on F diainishe at a t eter 
in quat1on G, as can e een 1 
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: igure 3.5 depicts the observed 

do.t and the curve drawn fron equ .~\tion G • 

• hen both llnc.::tr t.ort:o .n of e ,·1untiona !;' ond 0 ar 

project d to the ye«r 2006 it ia observed that both predict a 

number of dairy owner-oporntora lower t han th t predicted by the 

previous lo est stimate (oee Table 3.1~) . ;:'he e~timnto•; of 

proj ections obtained fror:J equnti..:>n .' arc co r.. ~;idered to be t oo low. 

~ummary of t rojeotions 

~he three projection ~timate~ aro aucoarisod in 

rnble ;; . 18 . 

1 rojection 19Gu 1976 1936 19JG : 'OOG 

·a~h ;') , 130 .,~ . 580 ~1 , 220 20 , 210 1 ') , 100 

LOW :.5,1 30 .?~ , 280 19 t 51 0 16,250 12 , 460 

.:qu~tion 
., 

:~s . 170 19 , 380 13, ')80 7,790 2 , 000 J: 

:qu:ltion G 25 , 680 ;~1 ,170 1(,650 12 ,1 30 7 , 610 

ln 1970-71 there •ere .?C, 3 5 f ctory ouppl herds with 

te., or :~ore cowe and 1,958 town supply herds aking a tot 1 of 

22 , 26' herde. Aosumine all ot these fall into the category of 

o-o-o it o be seen lre ~· . that the nu~ber of o-o-o•s has 

fallen below t he low eotimato !or 1976. Th es ti te from 

quat i on G of 21,170 oul therefor e e to be about correct. 

Aeauming th t th number or to n supply f rms will 

r emain ap roxi t ly constant; t en in 1970-71 th r •ore still 

5 , 245 h rds (26.0 per cent ot factory supply herds) with .::::. 70 

cowe. If there are to be no dairy t a exi ting by 1986 wi h 

herda containing ~ 70 cowa and if we a u•• that 22 , 263 - 21 ,170 
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= 1, 0)3 of those herds with <: ?0 cows will have gone out of 

dairyin~ by 1976; then 5,245 - 1.093 = 4, 152 dairy r rms with 

herds ~ 70 cos romain to go by 19 6. ?ilia leavoa 21 , 1/C -

t~ , 152 = 17,018 dairy farms with her ds ~ '10 cows by 198G. 'l'h is 

is some 370 more than Ol'edicted by equation ~ . It is nftive however 

to su poac th.:tt t here 'lill be :!(; herds with < 70 cowo ex:lntini-~ by 

1 ·8 :; . ::o·. ever, the nul"!b r of h ... r o bet·.voen 7,j - 100 cows ir al o 

Jcclininr.; (a: proxir.w.tel 'f an ave o.go of 400 p<·r yo r in the la!>:t 

three year"')• • ·-.11~ t t'-~oee herd with ;Jt 100 cows incrc sed by 652 

betW(>Cn 11)68/60 - 1969/70 nnd by G? hetNeen 1 )69/70 - 1970/71 • 

ou~ ly npcnkin~, th~re'or , the estimate of the nuo~er of ~-o-o • s 

for 1986, derived from aqu •1tion G, ill only be out ~Y the number 

of nerd"' ••i th ..::::. 70 covta re "aining in the in 1untry by 1986. • th r 

t~ings bein~ equnl , projection estimates would indicate that from 

1 ')86 - 2006 t '1e r:ost likely number of D-o-o• s likol:· to exint at any 
.·iven ti:ne in tr.is period , would fall bot ecn tho r3!lf~e ;')re .. Ucted 

by the lo · &nd the estimates as '!,'lredicted fr ·:~ e·J:I::ttion c. 

est~mnt-~ irdic~te t~~ 

to be die 1l~ccd fro!:! d iry f ·1rnin, in tho yearn t .... come. :urthermore 

the e· t.i.mate:~t indicate the growth in herd e:Lzon that .to Goinr .. o be 

rcqui ed fron the rem.o.inins ')-0-o •s i ,(' e·d~tln·~ levels of totc.l 

product.:. ... n are to be 1:1c: lnt lned or lncre ood . 

:~e n~~ber of h rds oxi~ting t any one tim muot not be 

contu ed with the total output of m1ll:fat . For inntance in 19?0-11 

~lilet L erda or .:::. 100 cow c or:,., ri d c;4. 9 "' r cent of total factory 

supply herds , they only 11 do u:p _36 . 0 r)er cent of the tot 1 milkf t 

upplie by factory supplv herds . This factor is elabor ted on 

r;.ore tully in c · ter VII, • 174. 

I~ the long run it 1 1 pos ible to be too do0 ic a 

to the nw:Jb r of o-o-o•a th t ther will e o in to ch ngi 

technology , changin~ markete , profitability or oth r nt rpriaes 

and social acceptability. 



.\s outi..inod in ,:c.-ctiun 1.? the !·lanavmt u o-o •. crative 

Dairy ' om!·'any i& concerned tc :J'..t.fet;u tt rd f uture r.Jil k 3U1': li o. 

'i'h is fact, togeth r with the proxir.li t y or tho area to 1\n.ssey Uni ver­

oity ade it a loglc..U rca. for en_>irica l -tudy. 

. v ,, V .::i ,\ i .. A, .. 
• ..!. I ~ \.of '- J·,. j ,\ ' i I

.,. 
~· 

: ho area in w .ich tuc n tudy a o undortakc!l i s s:to.m in 

,;rawn on this uap are U e boundaries dern Hrc uting the 

four m jor soil sorieo. The approximatu location of eac~ survey 

torn is alao shown by a eros.::; . .ast of the --raua ' ivt·r is 

Mana:watu ("ounty and .t. ut of the river L . i':aira."lga ': ount;i' . Orly 

.}0 . er oen t of the survey fa.rllla .tore in i: iran,;a Sounty • 

. :oils of the .'iurYey Are31 

'I'he suney farms differ .as to th ooil series they are 

on; but sine this is a structural study, a oppos d to an inter-

r rm study of m ement techniqu s . the v inG ooila can be 

ignored. Tho oil , onoe drained r pproximntely ainil in 

their roductiv cap cities and are equally or moro naturally 

fertile than oth r soils of the country h ro dairying ie tho 

princi al 1 d u o. {for details ot the tou m jor soil · riee 

found in the urvey r a see appendix G). 
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.:'able '• . 1 8how:::; tho •nornr.·.l ' clicn.te experienced in th 

survo:; area ae r<!corded at ,'hakeu . 
1 cotllpnrinon with ac ua..l 

we;1ther dat.· at Oha.koa for Juno , 1968 - ::~ay , 1969 is r;,ade a*-> .. ell 

as e. con~wri.son of the ' norms • for other major dairying dic.stricts 

in the ,:ort·'1 !t:>land . 

In 1 16B - G9 , the yc.:1:· for 1·;hiGh the .tmrTcy wa~ c 'nducted , 

tho a e51 rleocrii>e<l h<l.:l .:m avor'"- e Monthly tem_r>eraturo of v. J0
•· lcs.s 

then t~lo • nor:":~ ' , nd a rainf."'ll .::>f only 1.85 inches hit;her tnan 

the •normal• yearly totul o: 35. 83 inches . In 196e - 69 the 

survey area rec ived sixty hours (or 3 per oent) more sunshine than 

the •nona.l' yearly total of ' , 030 hours . In other words , 

cli~atically , in 1968 - 69 the surveyed area experi need , in total 

and in ooasonal -~ iotribut1on , n. clooc t o ' noroal ' year . 

~'he • nor:n::tl 1 monthly temperatures do not vary Bi , ·nific~.ntly 

botwacn _!r:;:in: ir-:tricts, however considerable vu.rintiun Joo~· occur 

bet ,;ccn districts with rogards to rainfa~l and the nunocr or lwur3 

o .t sunaLlne . ·rhe r.urvey area ha·.ring approxl•uat ly ten i:".chc.::; lees 

total rain per year than the next lo st total . rhis !actor a~one 

may account for thP- relntively "linor role that dairyinf~ .. lays in 

the i:u.n ·:• t11 l··ina . 2 It ohould alao be notod thut tl1e lowor 

raintnll combined with flat l:md cives the :-1a.nawntu :'luino nr1.1blo 

po tential 111ck1ng in other dairyin$ areas of New .~ea.land . 

1 Jh~ea ia s 'V'en mi&es north• weu of ·~on . ot a and whose ' :tormal ' 
temper ture i 2 . 0 "' a.oove tb t of P lr: r ton tlorth Aerod.r e • 
• Jormal t raint ll ie the sa e t both localitie • 

2 .t&ayY , non• fre clrainins soil , topogranhic suitability to 
other orma ot roduct iont lon~er w1nters and slightly lower 
t p r turca may be otb. r reaeona for airyin . not being so 
popul r ae in mor northorn distrieta. 



TABLE 4.1 Normal Te~perature (°F) , i~ainfall (inches) an,d Sunshine ( ;-tours) . 

J J A .:; 0 N J J ?' H A H AVeHthly 
l'em,e. 

Ruakura 47. 7 46 . 6 48. 6 51 . 2 54. 6 57. 6 6o. 8 62. 2 64. 0 61 . lr 56. 8 51 . 8 55· 3 
.akat ane 49. 3 48. 6 50.0 50. 9 56. 5 60. 0 63. 7 65. 1• 66. 2 53 .. 4 58. 8 54. 0 57· 2 

New Plymout h ,50. 4 48. 9 ,50. 0 50. 8 54. 6 59. 4 60. 5 62. 4 6.}. } 61 . 6 53. 4 53. 9 56. 2 
Ohakea 48. 2 47. 0 tt8. 6 51 . 7 !)4. 6 57. 8 60. 9 63. 3 6}. 6 61 . 3 57. 0 52. 2 55· 5 

Ohakea 1968~ 49. 7 46. 0 1+9. 4 50 . 0 .52 · 9 55. 8 59. 8 62 . 8 62 . 0 61 . 3 55. 1• ,51 . 8' 54. ? 

flon~~al..FlUnfella ·.rotal Av. f!thl7 
~iain!all :1a.inta.ll 

!1uakura 1!. 88 4. 56 4. 09 }. 70 4. 29 3. 70 2. 86 3. 32 .) . 18 2. 90 it-02 l~ . 27 45. 77 3. tn 
Shakatane b 5. 23 4. ?4 5. 18 3. 66 4. 00 3. 41 3. 37 3. 64 4. 27 3 . 11 4. 29 1+ . 98 't9 . 88 ... . 1.5 
New Pl,.mouth 6. 44 5· 59 5, 94 3. 60 5· 75 4. 53 1+ •. 76 4. 73 4 . 10 3. 67 5.01 5. 31 59 . 43 4. 95 
Ohake.a }. 49 2. 78 3. 17 2. 72 } . 40 2 . 82 2. 95 3. 00 2. 91 :~ .29 2. 96 ) . 34 35. 83 2. 98 

Ohe.kea 1968-69 5. 96 1. 81• 2. 35 3. 51 5. 32 1. 63 4. 78 .}. 52 1. 87 0 . 5} 2. 36 3· 95 3'?. 68 3. 14 

tl~J"Gst .sunshi-ne 
:'otal Av . t~thly 

Junshine Sunshine 
Ruakura c 

109 121 143 162 175 203 213 228 187 165 149 1;Z7 1982 165. 1 
~tanee 156 163 172 192 189 226 220 259 200 193 220 161 2353 196. 1 
Hew r~mouth d 11 6 135 154 168 175 201 .216 245 194 196 165 145 2110 175. 8 
Obakea 113 11} 142 173 191 195 22} 247 191 177 150 115 20}0 16<). 2 

Ohakea 1968-69 82 1 ~1 166 156 166 .;38 ;;o} 236 209 221 166 116 2090 174. 2 

~ontinued over ••• 
~ 
'1 
• 



a N. z. Meteorolos-ical ::>ervice, '' ';limatological l'a.blo - ~>umt!lll.17 
of the Records of l'e-:!perature , rainfall and sunshine. •• 
f.rlracts from ; •• ~ . 1azette. 

b There ia considerable variation within Tnranaki. 

c J . C. Gerlach , ··:aiontor;raphs l art 1: (nrr:t ~one of N. :.;. n 
Dept . of .griculture , Aucust , 1970. 

d J .c . Gerlach, "Cli:':'latogra~~ 1s i'ort 11: Cool ~one of the ;Jorth 
Islcmd. " ')ept . of Acricul turc , Noveober , 1971 . 

'£ 
• 



The ·•umber of Cowe and Number of Ue£4p bl qerd Size 

in. Speo±fi~d Di~tr!cts 

!'he decline in the number or dairy herds in the aurvey 

area between 1950/51 - 1968/69 is t:Jhown in ':'able 4. 2. 

In the whole of the North .tslnnd the number ct iry 

herds decreased from 45 , 935 in 1950->1 to 21 , 698 in 1968-69 ( 

53 per cent decrease) . In the Wellington land district (of which 

; :anawatu a."ld r·:airnnga counties are part) • tho number of herdo in 

the sa~o period decreased by 72 per cent . 1be peroentaee deoreaoee 

in the r-:anawatu and Kairanga ror the sru:te period were 43 and 56 per 

cent reapecti vely . :ihilst these decreaaes were typical of the 

'.'ielllngton land district; in oore firmly entrench d dairying ar ae , 

ouch as ...>Outh :,uek.land - Bay ot f'lenty , dairy hord numbors only 

decroaoed by 32 rwr cent between 1950/51 - 1968/69. The above de-

creases are of oourao net docreases . -
rho bi5geat decrease in the number of hGrdo were t hose 

O(>nta:lni.nc lesa than fifty cows. However, aocoop.:myine the dooreane 

in the total number of horda has been the inoreaoe in the total 

number of' cows in the north Island. See !'abl 4. 3. 3otween 1950/ 

51 • 1960/61 the avGrage rate of ~O\"tth in the total number of cowa 

as o. 45 por c nt per year and bet oen 1J60/G1 - 1968/69, 2. 4 por 

cent per year . The nur:~ber of cows ln ·:Jouth Auckland and 'Bay of 

Plenty has increased in absolute and proportional terms , whilst the 

number of cows in Nanaw tu County increaa cl in absolute terms , but 

diminished a percentage ot the total number ot cows in the North 

Island . '1'h aace applies with respect to Horthland. 

Also counteracting to so e xtent tho deer e in tho 

numb r ot smaller herds was the upsurge in tbe numb r of herds with 

100 or oore cows. rh r lative comparative advantage and special• 

iz tion 1n dairying enjoyed by south Auckland and the y of Plent7 

is reflect ed by Matamata County , having, in 1968-69, 66. 5 per cent 

ot total borda in the County ith 100 or or cows, or 51 . 0 por cent 

for the OQI!lbine two land clistrict~s. the increaaod nw:tber d 

proportion of ow in these 1 d i trict • ao reflects the bove 

DBRARY 
MASSEY UNIVERSITY 
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1'.; 31: 4, 2 Uuob r of Herda b.x lierd :-, ize , 195o-51, a 

1960-61b and 1968· 62° • elooted Uist r iot s . 

Herd vize 10-39 t•v- 49 50- 59 Go-69 70- 79 Bo-89 )0-99 100+ l'otal. 

Northland 
1950- 51 3452 804 648 477 290 199 125 230 6225 
1960- 61 1278 735 7'•6 606 }f>9 268 1}} 276 4431 
1968- 69 l§o 182 242 .224 408 ~7 218 1016 ~224 

1" of 68- 69 11 . 5 ; .6 7. 6 10. 7 12. 4 11 . 7 '1• 7 :;o.8 100. 0 

:-.atanata 
..:ount:; 

1956- 51 3}8 104 ,,~ 1 176 139 104 85 213 1300 
1960-61 Go G1 88 127 148 127 100 }40 1051 
1968- 69 20 15 20 44 :n 90 105 6;12 1046 

· ~ 

~ of 68-69 1. 9 1, 4 1. 9 4. 3 5. 4 8. 6 10. 0 66. 5 100. 0 

;: ., HUCkland 
3. of .. • 

1950- 51 5436 1539 1543 151? 1116 830 546 1.}4? 13874 
1760- 61 1653 1122 1333 1659 142? 1081~ 633 19?7 10838 
1JG8-69 lt1 s 262 ~2 6z4 8o8 102~ 1012 481,2 24l§ 

.; of 63- 69 11, 4 ?. . 9 4 ., 1 7. 1 8. 6 11 , 2 10. 7 ?1 . 0 100. 0 

::una;:;atu 
'";ounty 
1950- 51 333 83 75 74 46 20 24 26 686 
1960- 61 102 63 79 81 h6 38 23 lt1 473 
1963- 69 2Z 12 2'+ 46 20 4z ~0 1,20 ~82 

.(. ot 6~ -69 6. 9 3. 9 6. 2 11 . 8 12. 8 12 . 1 7. 7 3e .6 100. 0 

l:airnntig 
.:;ount;x: 

1950- 51 355 82 75 44 25 16 3 11• 614 
1960-61 113 52 67 53 lt5 11 14 22 377 
1968- 69 ~1 2J 22 ~.2 JZ 2,2 22 za 2Z~ 

,; of 68- 69 11 . 4 8. 4 8.1 12. 8 1}. 6 9. 2 a.o 28. 5 100. 0 
·:ellins,ton 

1950- .51 6202 ?93 554 399 239 140 94 181 8602 
1960- 61 1140 577 529 405 265 164 114 23.3 3427 
1968-69 2ZJ 1za 2oz 268 262 222 121 z6~ 2~Z~ 

» ot 63· 6S 11 • .5 ?. 5 Bt'l 11.3 11 . 3 9. 6 s.o 32.1 1 .... . o 
N2rth Ial. 

1950· 5" 26369 4?11 4079 3:571 2295 1636 1067 2407 45935 
1960 .. 61 6272 3664 .5835 3790 2831 2090 1261 3305 21~ 
1968 9 1650 975 1351 . 1958 21?9 24.l9_ 2143 9003 21698 

~ ot 68- GS ? . 6 4. 6 6 • .; 9· 1 10 . 0 11.2 9· 9 41.3 100. 0 

a Report on the an-icultur~l and Dastorll,l, st atistics of N. Z.J_ for 
tho tt_f!ason _1950.5.1. Dept • of St ati a tiCth ~ellington . 1953. 

b 
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advantageo. ·:ne .ellin(;ton land district in cc:ntrClSt had only 

32 . 1 per cent , and :-1ana atu and ~~airan~a .::ounti s only .}8 . 6 per 

cont nnd 28 . 5 per cent of herdo respectively , in the 100 or more 

cows category . ~'urther r.1orc tho .'lelline ton land dintrict has had , 

since 1950 - 31 n. decreasing proportion of t he number or milk ing 

cows in the ~lort}1 IslAnd . 

l'ho ··umber and l'eroentnGo of Hill:int: . .;9yo 

:3y .~electod Distr ie to as at 31s t Januqr.y . 

1 950-~1a 1960-G1h 1968- 69° 

• • • 
'd~ • tJ~ • 11~ • .. 

Di s trict • .... co ~ co +' . 0 c .. !!!i • !L~ ..2 ~..,.. 0 0 .. ~ ~ 
4M ctJ 1M tO 4M 
0 • 0 ~ • 0 ~ 

8 0 8 0 0 ... 0 
.. ~ u u ~. ) u 

·:ort hland ?37 , 351 14 . 1 246 , .:'95 13. 9 2E4 , 317 13. 3 
. , . 4 ta~a. ta 

~ 

a1 , 622 4.8 ?5 , 902 5 . l~ 133 ,650 6. 2 ... 
• uc,"land-

/07 , 023 41 . 9 -306 t 129 46 . 7 1 , 0)1 ' 798 48 . 2 
~ . of ) 

• 
:1o.na\1at u ,. 

29 , 178 1 . 7 29 , 649 1. 6 35 , 333 1. 6 .... . 
Kuir~g 

.... 21 , 665 1. 3 20 , 365 1 • .2 ")'? 41-- 1.1 '"" • '-/ t v 

;ellington 2179 2v6 12. 8 190, 359 10. 8 209, 043 9· 7 
.lorth Island 1 5, 384 1, 760 , 940 2, 1}9, 527 

a , b, c; ~eo corroaponding footnotes for ~able 4. 2. 

In 1968-6Q the distr ibution of th numb r or herds by 

hord oiz between ~1ann tu County d th whole of he 1 \)rth Isl d 

i a ao n to be vory aimil • Ther f oro hil t t her e are are of 

re onllbly ell s t ructured dairy unit , ther e s t ill r ain , on the 

basio of herd size , lar ge n~bor of sinal u it • M rginal in 

the son e that th i r con.tinued Yiabil.i ty as clairy far mo over the 

next ten ye e is in doubt. 



'!'he merging of twelve proviously indopendant dairy 

companies over a nu.-ab r or yoarn culminated in the present compa217 

being established in June , 1960 . .o'hia ha.d the eff ot of extending 

the corn~tulies ' collection urea from ae far north as :~aetihi and 

"'>uth to a ~>oint equidiatant bett';een •. evin o.nd .:hannon . f'.n n 

result ox' a.11alr;m.1ationo the ;:;omjlany reached the higheot number of 

suppliers (1,061 in 1968-69) in its history . In 19'71-'12 t his 

numbor h d fallen to 3 j5 ~ill~ and creno .suppliers . In 1963-69 

the Compan.y received 2L~ . 429 ~. poundo of milld'o.t and in 1971 - 72 an 

estimated 23. 751 m. pounds or ~ilkf~t . 3oth wer• oocl dairy 

aeanor.- • ~:-ther thnn for to•m uupply herds th.e only other proces­

sors of 1:1ilk within thio araa are the -1 axo Company , :_,uml~t h orpe , 

wh i ah has approximately 200 supplier and the Croua Covms Casein 

/actory with appro~irnat l y Go suppllorn. .:.>o;e or the suppliers t o 

these latter two factories are intorsporoed ~it~ those in the area 

surveyed - especially in the north east . 

4. 4 

The l ge and oontr sting area trom which tho l~ancuratu 

Dair~· Conp ny collects its milk t ade it neces o.ry to otudy a ttivg 

are asppl: in d ail. Limited finance 

and time, prohibite the undertaking tistical cro oection 

of dai ramo throughout th supply area. The study can t h retore 

be con id red pilot study for a po ibly more compr en iv study 

involrl g ull factory supply ar a.a in .z. 

'::.'he Han • tu D iry Comp listed ll its suppl1 t s in 
t • survey are • For purpos s ot th survey , those producins ore 

than 10,000 pound or m1lkfat , were selected. 1'hoo supplying lee 

thll!'l 10 • 000 poun of ilktat were con id r d not to b~ o taini • 
bulk of their t r income tr dairying. For inst ce in 

1968-69 the i . . I . tor a r pr d oi 10.120 pcnm s of 
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1 milkfat was S1 e597. T&blo 3.12 (p . 80) ould indio te that 

t heae arnoll herds can be expected to ceaoo ;.roduction a t their 

pree.ent lovel be!oro too long. Thorofare their con,inued role as 

OU!)plicrs of ::'11:: to tho :.:or:,~)~~Y in ineigni fie Ult . 

l, . 4. 1 . ;~cclu :4ons 

vf the 12') do.iry ~upplier.e:; to the t:an tu Da..i. r y ;a-

operative }•nown to be wit lin the confines of the survey 1.1roa. 18 

were produoin~ lese th .... n 10, 000 poun~D of ~ilkfat . •':l f tho 

ro r·mining 111 t'nrms , nine were Anown tc have serioua coo~l1ent1ons , 

c . c . to n oup,ply and facto · ou_ ply OO!fibined , unucually ':dg~1 labour 

in!)uto because of oo::1.traotin~ businosecs , tflo ucceoaitre nhar -

milkers in two yoars ·ith t he o·.ncr overoeao and one fnr~ ith two 

Hh~r~nilkers , etc . :'he rc .Hdninr: 102 far .ore were i cluued izt tho 

flnal aurv ., , of ~hlch ?3 flare includod ~n t he fin.:tl nr.o.lynia . 

·~e S1lrve:' was c n.rricd out ln Hay - June , 1971 for tho 

a .:'loon J· nc 1968 - Hay 1969 . ':'bo 5eo.oon 1968-69 was aelected to 

avoid the of!oet or the very sevore drought of 1969- ?0. l o 

there Nor aov re carry over ef fects into 1970- 71 and accounts 
wo~ld not be gen•rally vailAble at t e time the eurvey es oarri d 

out. Ac sho~ n ~ otion 4. 2.2 the climatic conditions in 1,68-69 

&f•proxi ed the • no al ' tor th eurny are • 

1 
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..:'h.e amount and dttpth of intorauti ._, n required about each 

fnrrn and its owner-operator neocositated a por&onal interview being 

conducted, usin£; a ::-r(;-formulated nnd prc-teated quc:.tionno.ir • 

7'ae liter ture abounda 1 th t1apera ri tt n on nspocta of 

survey work suet. ns the selection of tho method to collect data , 

tl4e construction or a queotionn ire a.nu intorviewin[{ toct niques . 

~~llup1 discusooe the different method~ or oolleoting data 

.nd thP advanta .oo and di~ndvantages of e oh . The detailed 

c )'1 'Jtruction of a. ~ueationn re is covered by 1 o.:yne2 3Jld Fest!.nger 

. nd r-:o.tz . 3 The latter also provide principles t o interviewing, 

but a moro ocmpreh noivo nd U!leful ,_.uide to intervi ring is ven 
4 

l>'J :onro ru:d a bulletin propo.rod by the united ::.) tatea l'epa.rt ment 
r; 

of \, ... rioulturo. · 

ObJcctivoa of th~ uestionn~re 

The questionnaire related to t ho p at , pra~ont (the 

tlmo at which th intervio wa5 carried out, H -Jun, 1~71) and 

future and h d aa ita t o ~ain objoctiv -
(1) To eo rt in • in detail , tho re~o cea used r.nd the 

production obtain d , solely from dairylng and ont rprises cloooly 

1 

4 on a 

5 



related to dairying , by tho aurvoy fnrmG in 1968-69. 

(ii) ~o determine how the present farm structure was achieved. 

,;urrent information a.a to the kind or !!Ulnagement (partnerships , 

sharemilker, etc . ), age , attitudes and futur aspirations with 

r gards to the o ;ners own future in dairying . uestione were alao 

aa~ed ao to producti Jn systems likely to be adopted in the future. 

A pilot study 46 conducted on !our fnrma to ensure that 

the questionnaire wao unAmbiguous and clearly understood. To te t 

the ad~quacy or the questionnaire and to ensure the collection of 

accurate data; farms w ro also selected whore the structural 

raokc-up •tnd mnnngem nt wore complex. 

,s n result of the pilot study minor anmcndocntn were 

ma.do be.-.oro the final quootionna.iro Wt:.\8 put to the final STOU;' of 

102 res~ondonts. So no t o be abl to detoroino tho authenticity and 

accuracy of answers given to the queations sked; four •otraigbt' 

and ono •eross' chec~ 'teat• question wer incorporated into the 

qu etio.tntdre. (On the sis of these questions and on tho inter­

view it elf one respond nt•s questionnaire ~as oxclud d). 7he test 

questions suggested tha t the information collected was not inacc~ tg 
and inconsisttnt• 

For purposes of the structural tudy (see objective (1) 

p e 1o4) e ch fa was considered to have only one o r-operatorc 
even where farmed in partnership. 

ion 

Th questionnaire coae1ote4 ainly of cloeed questions 

nd • th r tore amenable to COtllput r 
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Jertain closed questions were de$igned specifically to 

fulfil the first objectiv , namely to determine the resouroea us•d 

and the production obtained, solely from dairying and enterprises 

clo6cly related to dairying, in tho 1963-69 season. 'l"he following 

remarks are pertinent to those quoationss 

(1) Definitioe of total acre ge 

Is that aroa of land owed or leased for dairyins purposes 

without an.7 deductions such a.a for • ·aste area• etc. beinG Cltlde. 

lt includes the ~ea of runoffs~ 

(ii) ~cfinition of •w~nte area' 

In qu stiona relating to tho area owned tho •waste area' 

was deemed to be that area of fenc d off woodlots and lakes etc ., 

that were tota.lll, unproductive . Ju ·.ldins s, tracka 1 hede s • otc . 

did not come into this category since very t w farmers o.ccuro.tely 

know the acreage 'consumed ' by these items. 7he •effecti~e acreage ' 

was found by deducting the •waste ncrca~e ' from tho 'total acroage •. 

(iii) :'he Capital Vs.l i.tO gi' LAAd o.nd Imorovements 

'l'llo latest fn.rm valu s t tho time or intorviewing , for 

:<:airMea and :~anaw tu counties, (other than for r cently _t)urcho.eed 

land) were set in rovember , 1966. Since all values in the survey 

ea w re made at tho same time and since any change in value from 

farm to f~rm would have changed differentially, no adjuatment s 

oade to up-d te these vo.lueo to 1968-69. Therefore , in so far as 

the study detercines tho amount and value of resourceo used by th 

98 final re pondents in 1968 9, the value of :re ources is somowh t 

undere ti t d, ut is conaietont . 

In the caao o£ land bein~ le sed out, the capit l value 

of the block of l d w proportionately decreae d by the ount 

of land in th block being le d out . 

~e value of improv nts and unimprov 4 value refer 
in e oh o e to the total creage of the p ticul blook of lan<l 

ctu ly farmed by the owner-operator hi self. 

(1y) 
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in all inatancoa, fully utilized. An adjuotmont to tho ' hoc 

farm ', ' run oft' and ' other land' acreage and capi tal valuo was 

accordingly made . Firstly any •waste area• was deducted and t he 

unimproved value proportion,tely adjusted to give the new adjucted 

capital value. ?he~ , for the ' run ott • and ' other land •, the 

breed , class and nurnb(·r of otock in each such class was recorded . 

l'he number of months e ch claas and nuaber of stock waa grazed on 

these nroae of lQnd was also recorded. Using ~ conversion r-ctor 

(aee appendix H) for different tro de (Freisian IJ7 and Jorsoy tlJ> 
stock was converted to dairy cow equivalents (~.~ . ~ . ) and on the 

nr'bitrnr.f bnsis of one >. -:; . ;: . p,.r acre the fully utilized acreage 

was calculuted. :'he acrca c uaed for hay and ailage wao adjusted 

on the basi of the lont)th o! time the p4ddock( u) wer e not able to 

directly sup"".ort any live::~too:k . In all cases tho o.cre e but aside 

for hn.{ or nilace wa.o known . rhis adj uatod acre ge wao added to 

tho aor"n.:e fully utilized by tho livestock .. whic. bon added to 

t:H.'l effective a.croat;e of the ' home farm' gave the "".umber of total 

corrected acres . ( • • c . ~ . ). ~he total capital value of • run offs ' 

:1n "1 of ' other la..'ld' t'10ll'l a c cordingly udjuoted pro,)ortionately aince 

livestoe wore CJnsiderod to have benefited from the improve~onta . 

r:lio adjuatment to tho co.,?i tal value and a.."ly mado to the capital 

vuluo of the ' hotte ! • gave the total capital value of the r •. :; . t • • •s. 

In some inotances run offs ae laree as 80 acres were 

hnrdl:. uaed t all and tlH~refore o.ccrodi ting 80 acres and its 

Clli.ii tlll value to tho total reaouro o pool would have unduly inc roan d 

the re pective totals . However. ven though there w re 2'/ f a 

with n1n otrs . (which hnd 3n avera~e area of 55. 6 aor o ith a range 

ot fro 4 to 1}4 acres) tho diff rene bet ween the total acreage 

{12 . 173) - owned or 1 oed - d the totnl corr oted acreage 

(11 , 875) or 298 cr s • s , in this tu4y , not great. -

aold 

In eo 

(v) ~oti ation procedur for calculating the eroas faro inc e 

In t ating the groee fam incoJCe any hay or root crop .. ,.. cr~dit d to the value ot crops eold outside the farm . 

e d rived f r om pige was not taken into account • This 
waa done 0 to compl y with objective (i) on p • 104. l.'b.e 

v lue of 8.D7 ain ro and either ted to pigs on th !arm or sold 



108. 

ott the farm aD not ore(lited. Tho acreage of any such grown 

erain ua deducted in the operations of (iv) nbov , It a grain 

and/or root crop w s grown for the livestock (other than. pigs) on 

the faro , the acreage so grown was credited t o the totnl acreage 

in (iv) above. :rowever the value of such fe ds was not credited -to the gross tare incoroe. 

The value of liv atook and livestock productn sold nnd 

purchaa d was taken directly froa the ccounts. Tho change in the 

value of otock inventory o calculated by r cording the number of 

stock by claee and breed t the beginning and end ot e ason . In 

the case of a herd having aome cro breeding (F. x J . ) then halt 

the number involved were allocat•d to the respec tive claae typ 

under r . and J . ~is tended to lower the standard valu and 

D . G . l, . totals sol:le-.hat . tlowever, only 30 per cent of tnrms had aDJ' 

croso bred otock at all and only 22 per c nt h d 50 per cent or 

more of erose bred stock. 

· conputer .,r ;cram::1e was writton to calculate the change 

in the inventor:,· otoc~ value vmic)l wa3 the difference in value 

between the total value of stock at the beginning and end of soacon. 

Each cl so of atock by brood was also converted to a ~ . J . E . basis 

for the stock on hand at the beginning and end of e ason . Tho 

stock claas values for each breed and tho J . C. :: .• ratios for ench 

breed are shown _n appendix 11 . 

If ' grazing out ' was practiced• the actual coet of 

agiet ent included und r the 'valu or purch sed feedo' . Liko-

wise )i! stock was •gr ed in '• tho revenue so made wa added under 

'value ot livestock and l Lv etock product sold '. 

For purpoeee of the t 4 inv ntor.y hay was t en 

being worth 65 cent s p b e and dairy r tion t S?5. per ton. 

The value ot lktat w at ted by multiplyins tbe 

lld'at euppU.ed t o the Dairy Co y b7 the final ~0\lt tor 

(32.076 c nts p r pound milktat) . The f1gur uo aa 
ot milktat euppli d to Longburn was th t supplied 
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· Ctu4l details of the calculation of G. F.I. are shown 

on pages 114 and 116. 

(vi) Definitiog of labour Hnit ( ~ ,U:) 

c nl"! labour unit or can year wo. ... to.kcn to b any person 

milking two times per day throughout the soason ~ith or without doing 

an·; other work betwoon milkingr; . Any peraon milking once per da;l 

equalled half a l~bour unit . lhe rationale for these standards io 

that the owner-operator ~ould have to ploy a man fulltime to 

~ilk t o tim~s per day if he did any work in between milkinga or 

not . fUr pur?o es of estimating fr ctions of a man year, on 
1 man year was alBo con8idered equivalent to 2 , 288 houre or $2 ,}40. 

~1e nuthor boine the ~ole interviewer permitted the 

e ·:maiotent interpretation t o ar.y quoationa the res ·,ondenta were not 

t o clear about and ensured that information collected from th 

accounts wan consistont. ~~e respondents wer int r 8ted ~nd 

co. unioative. which is esaentinl hen anew ring open-ended 

queations. 

The intervi s ere all c riod out within a short a 

period of time a possible ( , .ay - June) eo th t the ans wers to 

questions rolatin to the canagementa future aspir tiona wer all 

made subject to th s e soo1o- conomic climate. 

At th ti the in.terrl. wa er mad the E • •• c . ncgotia• 

tiona er still in progreao. Furth~r looo w e ecantu ted by 

spiralling cost • rolativ ly low returns tor ilktat &Ad the sot 

baok ot the drou ht experienc d th t year. re~porary respite, at 

lo st, as en to xiot in th xp ct d higher 1lkf t price 

for the 1971-?2 season. 

1 This i unrealistic fro an 
ho often works se-ven days a 

eek or 2,288 hours por ye 
hich to take proportion. 

owner-operator• point ot Yi w 
we k , but to an ployee a 5:. day 
1a ore e 11 tic total on 
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4.8 

The p"' · •Jical in "lU ts used and the production obtained 

between 1968 - 1969 will first be described. The eocio-econoaie 

structure or the 98 t ras will then be described and discus ed. 

4 . 8.1 

{X2 ), of: 

.. "be f!hxsical Inputs Us d apd th! Productign Obtai,ned 

8etveen Jun! • 1968- My , 1969 

1'he ninety eight ranas owned or laased a total acreage 

98 

X2 = L ~ = 12,173 acres . 
i::1 i , 2 

~~ = 124.1 acres . 1ange 50 - 427 acres . 

:he distribution o! thee 98 farma, by the number of total 

acres owned or leased according to acre size groups is aho•n in 

J.'i re 4.2. Despite ~2 e1ualling 124.1 acreo there w re 27 t rms 

with ~ 80 acres in total o ned or 1 aeed and 47 farms with ~ 100 

acr e . rhis is approximately 47 per cent of the !Brms. If total 

corrected acre ge is used oe ure of size diatribution there 

are exactly 49 farms or 50 per cent with ~ 100 T. C. A.•s from 

which to obtain income fro dairying. 

4h total acreage owned or 1 ased by th tanners h d a 

total capit 
3

, ot: 

which waa ade up aa followe: 
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Value of ImDrovomeata x4 , $2,?18 ,1 87 

and Unimproved Value ;(5' $1 ,218,6?3. 

~, = ~40 ,1 72 . Range 16 , 620 - ~100 ,600. 

As one would have expected there was a strong positive 

correlation bet een the total number of acres o ned or leased and 

their capital value. :arital valuoG besides r eflecting ~uality 

differences and size differences also gave another measure of 

land input. 

If the a ount of waste area and area not fUlly utilized 

is discounted i •• leaving th t area from which d iry production 

was obtained, then the tot 1 corrected creago Cr.c.A.) x6 , was: 

98 
X6 =£:X:. i,G = 11,875 acres 

i=1 

6 ~ 121.2 acres. {ange 50 - 427 acres . 

!'ho .:'otal CllDittll value 7' associated with th ·r .(;. ·~ · (. 6 ) wa : 

98 

X? c ~ ?C i,7 
a $3,896,381 

1::1 

7 = '\.39,?58. :~ nge $16 ,620 - $100,600. 

3ccau • run off were utilized to a far greater xtent than had been 

a.nticip ted and because of the abaence of large oodlote nd areu 

of bush etc. the difference, as alre dy mentioned , bet een the 

actual total oreage owned or le sed and the total corrected creage 

was very all. Therefore in this study the existins structure 

will be r tionalized in ter a ot tbe actual total creage, x2• 

Anoth r measure of •aiz • is the nu ber of cowa ilked 

8 , at 31 Jan11ar1, 1969: 

98 
8 • 2: x i 8 • 8,699 con. 

ia1 t 

8 • 88.?6 cowa. 
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Figure 4. 3 shows the distribution ot milking cows by herd 

size groups. On the ssumption th t 120 or more cows warrants a 

second tulltime labour unit; then the figure also shows that there 

are only 14 farms whore two or more tulltime labour units are 

warranted . A ooop'lriaon of herd size diatrit;>utione io made between 

tho ~!orth Island , Kair nga and :·~anawatu Counties and that existing 

in the survey area; in ~cble 4. 4. 

TA3Lt; 4. 4 

Herd Sise 

N. I. 

t~anaw tu c. 

Kairanga c. 

,Iurvey Area 

Co~o!rison of Herd Size Diatrioutiona: 

19§8-69. 11 
( 'Jl 

40- 49 50- 59 60- 69 70-79 So-89 

4.8 6. 9 9. 7 10.8 12. 2 

4. 2 6. 6 12.7 1}. 8 12 . 9 

9. 5 9.1 14. 5 15. 3 10. } 

4. 1 6.1 22 . 4 16. 3 15. 3 

a Dorived from ~ ble ' ~ . 2 and F1guro 4. }. 

9o-99 100+ 

10.7 44. 9 

8.3 41.5 

9. 1 32. 2 

8. 2 27. 6 

:lhilst the herd size distributions for the North Island 

and t'lUlawatu v ou.nty are very similar , the distribution ot herds 

by size groups in the urvey area is atypic l with respect to the 

Nort h Island , ~~an watu : ounty and Kairan a County for the 1968-!9 

season. The m~rvey area having a similar 

the 40- 49 and 50-59 cow groupe , but a very 

in the 60-69 , 70•79 , an4 80-89 cow groupef 

proportion ot h rda in 

much higher proportion 

r aulting in there 

being a mallor proportion of larse herds in the ourver area co pared 

with any of the othor three areas. The reaeon for ihe 1 ger 

proportions in the 60· 89 cow herd groupo in th eur.ey ar a 1a 

likely result of th re being many returned eoldiere being aettled 

on rehabilitation blocks after ~orld ar II . 

Tbe data in able 4.4 aupporta t he earlier contention 1D 

thie Cb pt r (p. 102) that bee use of th difficulty 1n mald.na 

inferences to other dairy in ar ea in ~· . Z. • the r.oul t o t.Une4 are 
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only pplicable for the survey area, and as euch, tho study should 

be considered a pilot study for a larger undertakin~ i~coroorating 

all factory supply dairy farms in !1 .- ~ . 

Gross Fart'i Incooe (c. r . I.) x9, was cot!prised of four 

component parts ouch tlut. ·\
9 

as a .funct.L,n o ... : 

1,10 I ~:: X. i,11 ; l~1"'- i, 12 ; ~Xi ,13) 

and here: 

x10 , value of crops sold off the tnrm = :11 , 961 

10 

.:11 , value of livestock and liv ctock product -. (other than 

rnil!.!'at) cold , minus livestock purchases !. inventor,~ chanccn: 

:227 , 61~5 

.,, 
x12 , value of opening feed inventory plus the vnlue of 

purchased feeda minu~ the value of the closinc feed inventory: 

:: : - 3:.~ ' 968 

x13, value of ~ilkfat: 

-' ''12 = - 451 . 

= $805,876 
x13 = $8 , 223. ?ange $3, 031 - ?.7 , 909 . 

x9 , Gross farm inco 0 = $1 1,961 + 22{ , 645 - 32 , 968 + 805 , 876 
1,012,514 

9 
10 1 332· aange $4, 9 - 33,019. 

e distribution ot O. F. I . ( 9) io shown in Figure 4.4 
to b e vily ako ed to th l tt, c nsequently t h vc vnlu 

or x
9 

(1 0 .3}2) its isleading. The edian value io $9, 200• 
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Approxim t ly 61 per cent of the t rms had a G. F. I . ot 
tt;, ~1o,ooo and ot th se 27 per cent had t; 80 'l' . C . A.•s and 42 per 

oent had ~ 95 r.c oht •a. 

O~ly nine farmers and alternative oouroea of farm incomes 

from other enternriDeo ~ ot taken into consideration in estimating 

the above G. F. I ., (A
9

). ~ight kept pigs and one ran sheep aa a 

minor sideline to their dairying operation • 

I n nll cases milk! t w s by to.r the moot important product 

goin~ to make up 

(r = 0 . 99) b t 

. F. I. There as a high poaitive correlation 

en the value of buttert t produced and the G.F.I. 

tor individual f nrae . 

:he total milkf t au:>plied to Longourn ~ 14, w 

=t % 2, 1)12 , 503 lb 
1:~1 

l ang o 9,449 - 87,012 lb. 

The distribution ratios ot milkfat per cow, oilk!a t per 

~ . C . A ., milking cows por : .c . A. and milkin& cows per labour unit 

are shown in Fi re 4. 5. The verage ilkfa t per cow (~ilkfat 

supplied to the factory divided by the number of milkins cows) f r om 

tle f ctory supply industry for N. J . in 1963·69 was 234 ~ ounds por 

cow. In the eurvey area there were 50 farms with an averag 

milkfat per co• ratio (calculat 4 in the suo way ao tor the :l . ,~ . 

industry} low r than the national verago . 

bowed considerable vari tions1 the 

r g being 66 • 428 poun a p r T.o. • d an aver e of 224 pounds 
per r .c. • ilkf t per r .c •• was positively oorr 1 ted (r = 0. 9}} , 

with the n b r ot dairy cow equivalents at th t ot the aea on 

p r T.C. A. Thia ia not to say that high tock~ng r te i the -
only factor responsible in achievins a high output of ailkf t per 

acre. 

llhe Uatribution of _.m.,il-k._n ..... ..-.. ..... ....., ...... .-.....,,.. a r ge 

b rot ot o.as - 1.4o and a ean ot 0.78. 
D.c.- .•a at the t t of th aeon per T. C. A. w 1.14. Only 38 
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farm had D . ~ . ~ . at the start of the season per T. C. A. of ~ 1.0, 

whoreas 83 farms had a !llilkin~ cow per T .c . \ . ratio or ~ 1. 0 . 

This is indicative of the r ct thnt the vaat m jority of farmers 

reared their own ro place~ents on their own or leased property. 

Only eight farmers grazed ~~Y stock out t 411 . ) 

;ince exact measurement or the number of labour unite 

a~ ociatod with dairy:ng and closely related production is 

extremely difficult to establish ; the ratio of the nu ber of 

milked oer l bour unit ie implicitl~ subject to some error. 

instance wher only a s~all herd (say 60 cows) 1o milk d , t he 

husband and rlte may milk two times per d y throughout the season • 

cows -
For 

. :ior.:etimes the hu band .;ill ad::d t t o not being able to co;>c without 

t he 1elp of th wite , whilet in other inst anceG, tho he:..p of th 

wife , whilst appreciated , was not absolutely necessary. In the 

latt er case the wife helped only because she thoroughly enjoyed 

doin~ so , but was, to all intents and purposes counted as being a 

labour unit . ~he di~trlbutiQn illustrated in ii~urc Lr . 5 (d ) doeo 

however ive an indication of th oitua.tion . On 53 furvts , ~ 53 
cows were milked per L. U., wi.ilst on 73 farmo there were ~ 65 cows 

ilked per L. U. rhe higheet number of cows ~ilked per ~ . u . was 

95 and the lowoot 26 , with an avera e of 54. The national av r age 

for 1963-69 WRS 68 co s per L. U. 

The 98 farms had a total l~bour !ore~, x15 of: 

~_, 
x15 • ~ ~ 1 c 168 labour units 

i::z1 1 , 5 

.~ ng 1. 0-3.30 labour units. 

tnce each own r-operator one L.U. t his 1 ft 70 L.u.•s, 
the vaet m j ority of which consisted of contract and family labour 

(esp cially that of the wife) . Thor w re 12 double partnerships 

(but only aome of the e • re working partners) d out ide of the e 

p tnerships th ro re 5 ri d en and 12 single on who w re 

ploy d full ti e ( o e of t he single and arried en wer one of 

t er in the une1>• 

'the total value of the plant (book tllue}. x16 •a• 



Sl.u:war~ of ·~eeul. ts 

•rota- ~~eeourceo , products 
tion and ratios 

"( 
4 

5 

v 
-~a 

'lo . of farme 

_·otal acres owned 
or leaned 

!'otal capital 
value of " 

2 

Valu of it:lprovo-) 
ments ( X 

J-3 
Uni mproved value 

Tot al capital 
value or {6 

No. of cows 
r.lilked 

Value of crops aold 
off the fa.m 

Valu of liveatock 
sales etc . 

Vo.lue of net t ed 
inventory 

x13 Value of .ilkfat 

Total milkfat 
x14 suppliec! 

1 1' 1otal labour unit 

x16 valu of pl t 

V u ot t rtilim r 
x,7 d 11 

X18 Cow per lab r unit 

x19 Milkt t p r cow 

x20 ilkf t pe t .c.A. 

farm 

acre 

s 

$ 

cow 

$ 

L. U. 

• Av. per 
farm' 

Range 

12,173 124.1 50- 427 

16.620-1 00 , 600 

6,699 89 43- 294 

.569 20- 2501 

- 4141 to +1500 

168 1.? 1. 0 - 3. 30 

185,70? 1, 914 140 - 6753 

35, 192 }Bz ,, - 1,490 

54 26 - 95 

286 1?8 - 511 

22.5 66 - 428 

• ' • •• por t a • data repre ente the aYer • 
c.haract riatic ot 4 ry t in the urv :J r a. 
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'S 185.,707 aith an average of ~1 ,914 and range of ~140 ... S6 , 753. 

The average value of fertilizer and lime x17 , used per 

year bet-::cen 196'1-?0 wao $}8.~ .00 wit h a range '.1J- .:.o 1,490. 

A eumm y of the main resource and producti on character­

istics are shown in Taole 4. 5. 

!he questiono in the questionnaire d aling with the 

non-physical aepects of the survey were designed oo thut the answer 

to one question could be follow d up in an ppropri te mannor by 

related ~uostiO!lS . Ul posai'!>le outcomes il:lplied in the original 

questi on were :subsequontly and aequentially follond up by rurth r 

queotions to a lo!rical conclusion. The conntructicm of' a 

'd cioion tree' incortor ting those sequential qucntiona enabled the 

number of individuals i n a particular set of circumstances to be 

recorded. ( A simplified ' deciaion tree' appears a~ appendix I) . 

Of the 98 fe..rme , ?4 ·ere run by the Ori~er, 12 40 

p tnersh1ps and 12 y haremilkors , OFerati ng a 50/50 share agree• 

r.tent . The grouptJ r prefllentod t he kind of manageoent in 

xiatence ong t th 98 r rma. 

' t the 86 f er d i ted bein o ors c1 in 
partner ips ., 7 had b n in dairy f rming betwe n 6· 10 y ar , 10 

between 11 · 15 yeara, 16 b t we n 16-20 yeara . 10 etween 21 - 25 

rears and 19 betwe n 6-30 y are a twent y tour had been in 

dairy-in tor or. than or equal to 31 y ar • 3evonty nine of 

these t or had had ov r ten y arn ori nee in dairy t &• 
The aver o length of expert nc w s twenty alx 1oare. D•opite 
the le tb of t e mo t f th se r cr h d bee in 4 ey t i 
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the m jority had only becom owner-op r toro in the last twenty 

fiv yearn . 't'wolvo having become own r-operatora in the laet 0- 5 

years, 1 ? in the last C-1 :) :t<H;.rs , 1:} in the lnnt 11-15 year ... , 13 in 

the last 16-20 years, 15 1n tho lnnt 21 - 25 years and 10 in the last 

~G yearo or more . un avera e they had been ownor- operatorD for 

fifteen yoars . :ncr was a positive correl ti~n oet ~een the time 

a pent in dairy r rminl· with the time ap nt s an o nor•opor ·tor . 

0n the avera ·e it took bet.-.een ten to eleYen o.nd a half yoar., to 

attaln the status of an ownor-o. r tor. ·~onae:;u~ntly there was 

llttle differ nee in the ver ~e length of tim to ~ttain the Bt tus 

of full o~ner-opcrator , between theBe that conoiderod that theY had 

had considerable fq.t:~ily help and those th(1t considered they hadn't . 

hf.iO ...;intribution .v:~onsot !;urvey Ownor- ORerators 

;;o•:lp '"!.red with the nation. 1 age distribution of dairy owner­

operators in 1')66 (see ;h . 3, P• &5) there were , in th ourv()y area, 

approx ately ·; per cent lees and 14 per cent 1ore persons in the 

25-}4 and 4 54 age ·r oups respectively. See Lahle 4. 6 . 

g Group (years) ~ 25 25- 34 35-44 45- 54 55-64 ~ 65 

N b r 2 15 26 39 12 4 

'ercent 2 . 0 15· 3 26. 6 39. 8 12. } 4. 0 

Typic lly in th n tion 1 g groups n t d c a.s in th n ber of 
d er-op r tor occur between 45 5 years of •• If t hi 

" re to occur t or on r P r or e in the 8\U"'fey high nu er ot 
pr e t o n ooul d b xpect ed t o l e ve cl r yin wi t hin 

t • net r ult will d pen on t he nu er of 

•• nt r n to e oh • gr up d t he nWilbero 1 Yi g ach • 
oup. 



~e ·umber ot Cprrent Daieyins Unite Likcl;: to 1?e 

Lost to tho Induatty in tho Next Ten xeare 
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A.n indication or the nu.m\;er or present owner-op ratoN> 

i"l the survey likely to leave dairyin .. and tho number or units like­

ly to be lont t "' non-dalcying production in tho next ten yeara, is 

given below. 

~"Jcc l uding share-milkern, of the rc!'!ainin.{ coir:hty six 

owner-operator::. , throe di:i not intend :Jto.yinr; on thoir present farms 

until they retired . Two of these intend d le~vin0 d iry farming 

~ltogether ithin four yoaro to take up jobv in tom. 3oth had 

unita of less than 100 aoron each . The t hird f armer wao going 

dairyinG in the aikato, \ ithin tho noxt three years . lii prooent 

unit had concidorEA.bly lest thu.r: 1\>0 ucres in total. :..ll t t r e of 

these owner-operator6 aooned almost certain thut hen the time c~e, 

t _lcir unitn would be sold I.Uld Mal ··;runnted with unito that were 

currently not in dairyin • .i'roviding none of theso enlarged units -
tur71 to dalryin,- within tho next ten yaara , three l'lits curr ntly 

producing a total Of 57 , 38,3 pOUl'ldS of tnilkfa t po y ar (on the basis 

of 1968-69 production) from a totnl or 231 acros ill, in the next 

four yo4~D , be loot to the dairy~ng industry. 

:·:i ghty three owner-operatorts se.ic' they would man115e their 

pres nt holding (_>roviding general conomic c rmdition were no 

worse than th y re At t he ti e of the survey) until thoy retired. 

( unl y three were uncerta.in to the onent that thoy llD.swered ''don • t 

know") . Of those eighty thre owner-operatora, six declared th t 

thoy had no intentions of oarryine on dairying tor longer than ten 

1 ara. l~e of thea had ready atarted t o change completely into 

altern tiv enterprise • Of th others, on intended chn ging 1n 

.5-6 ye s an t o in 7-10 1 a time. Th within the xt ten 

y ra, six of the eighty six own r-o eratora pree ntly producing 

ilkfat ar lik ly to hav ce aed doing so. The total acr age 

owned or le ed ~ the total milkfat production lost to the dairyins 
indu o b sis of 1968-69 production, result ot these 

ens 

1 • 

oYer to o er to a of prod ct1on, Wi11 e 

or ) and 155,580 pound ot ilk! t p r 



In total therefore it ~ppenre hiehly likely that between 

19?0/71 - 1980/81, nine dairy owner-operators, a total of 993 aorea 

and a realised milkfat potential of at least 212 , 963 pounds of 

milkfat per year .11.11 be lost to the dairy industry. (At least 

for the remainder of tho working-life of pre~ent ownera). 

!'he remaining seventy !Ieven (86-9) owner-oporatora were 

asked when they envisaged retiring. Jix said in 1-2 years time, 

but all but one had unite in oxceos of 150 total acres, as did the 

one farmer who intended retirinc in }-4 years time. Light owner• 

operators intend d rotiring in 5-6 years time and five of these had 

unit3 ot less than or equal to 100 total acres . A further eight 

owner-operators intended retiring in 7-1 0 yoars time and six of 

these had units of los.o than or equal to 100 total acres. 

Therefore of the 86 owner-operators there is every 

poosibility that ·ithin the next ten years , 32 will not be in 

dairy farmins . In terms of these 32 owner-operators and forgetting 

the above 9 owner-operators, there are 12 ownor-operDtors out of 

the reuaining 23 that have less thnn or equal to 1JO total acres 

each . The ownera of these units con~idered that they were not 

large enou~h under present day conditions for a new owner to take 

over and make a reaaon~ble living tor himself and family, as well as 

repaying the mortgage . 7he units were unlikely to he able to 

senerate an acceptable net far~ income from dairying or troa other 

forms ot production other than from intensive horticultural 

production. 

or the t~clvo owner•operatora owning unite with lese 

than or equal to 100 tot nero and who intended retiring within 

ten years' five llad oons hom they thought showed an inter st in 

tav~ng over aod s ven either didn't h ve a son, or if they did, tho 

son aho d no interest in tokinr. over the t • ith reapoet to 

those o 

had ao 

er•op rntors with le s than or equal to 100 acres and who 

interested in manasing the tarm; all fiv farms had 

conYentional milking sh 48 in relntival1 poor otates ot repair, and 

which ore than likely would, in thri.r opinion, require extene1H 
rebuilding t costs approxi ttng ~5-6 ,000 e ch. ithin the next 

ten 1 ars therefore a deoi ion h to be made whether to make a 



investment on a relatively small aoraage . obtain more la.ncl {if land 

and er&dit are available at an acceptable co:st) , or sell out . For 

one or all of the above reasons it seems unlikei!;;g; that the sons will 

tru~e over the preeent farma per ae. 

It is of interest to note th~t of the eleven owner­

operators intending to retire within ten yean and who owned more 

than 100 acres in total (in fact all except two owned over 150 

acres) • ton had sons who were either working on the !arm or \YhO 

showed a definite interest in taking over the management of the 

farm within the next ten years . {i. e . either befor~ or at the tim 

the !4ther is due to retire) . From the structural point of view 

these units offer the next generation anyway , a sound viable unit 

from which to utilise and bonofit from modern technological 

development and from ~hiah to generate a considerable and adequate 

G. f .I. 

Nith resp&ct to the t'flelve farms with less th£L'1 or equal 

to 100 total acres and whooe owner-operators are retiring within 

the next ten years it seems to the author thut whether the present 

owner-operator has sons to go on the farm or not ; within the next 

ten years these farms will either absorb or be abaorb d by oth r 

existing units. If tho assumption is made that these twelve units 

will not remain unaltered with raspoct to acreage ; then the two 

following propositions state the extreme , diamotrico.lly opposite 

outcomes , of possible combinnti1>nal outcoaes to events that CO'l ld 

occur to these t welve farmo . 1 

(i) All twelve units could be amalgam ted with other units 

w~ich e curr ntly in dairying. In which case no land would be 

lost to the industry and providing present production ob~ain d from 

those units being lgamated was maintained t there would be no 

decrease in total production. r.he n~ber or own r-operatora 

1 Amalgamation of land ownership can be complex. •. 8 • land 
lost to agricultur , incre ing nnd decreasing farm area, 
coneolidation or tragrnentation of ownere!Up. Seee G. E .. 
Jonee and A .. J. SI.Jutons, ttfowarde an Interpretation ot Change 
ln Fantt Structure: A Hott~re C e Study , tt e F 
~ OQ!ei~t, Univer 1t7 of Oxford Agricultural Econ 
Research Institute , 10, 8, ''2• · 



Buch , would decline by twolve . All t clve units have at least one 

immediate neighbour that is producing factory SUPl'lY nilk . There­

foro , providing credit could be arranged and providinb neiGhbours 

wnnted to amalgamate. there is no reason why land or production 

need be lost to the industry . 

(11) This :>roposition assumes that all twelve f(lrtlle could be 

amalgamated with other unlta which aro currently not in dairying -
(and wh~ch have no intention of going into dairying within the noxt 

ten years) . If this alternative were to occur 934 acres and 

214 , 764 pounds of milkfat per year, on the basis of 196J/69 

production, would be loat to the dairy industry . In so far as 

technolot;Y (other thing 'being equal) is enahlint more milkfo.t to 

be produced from the same acreace; the hove loos in milkfo.t over 

estimates t ho loss of production likely to be incurred by the 

industry . :'he number of owner-operators would decline b." twelve . 

:hose two extreme poa31bilitico nre elaborated on in 

section ~ . 9 .5 (see p. 126). 

Future of tropertiee Cpcratin~ a 50/50 Share Apreernent 

.\s mentioned previously there ere t welve properties 

boing managed by sharetrl.lkers . •rwo of tho.oe sharc!lilkore intonded 

itlldrawing froo dairy tarr.dng altogether within ten years. Tho 

re~ainder expected to stay in dairying but not n oeesarily in the 

Kannwatu. .fowever, becauoe ultim~tely it is the owner of the 

property and not the eharemilker who Qakea tho decision aa to what 

will happen to the 1 d; it was found in all instances that t he 

owner was c ~nt nt with the present land use. uither by virtue ot 
obtaininr; enouglt inoo e tro.m his 50 per cent ot the oilk cheque 

d/or because of hia having a priv to incom • It was not e 

t t all but two properties with ehareoilk .rs on the had in exoeea 

ot 120 aeree. Thor tor even in the event of the present ow.nera 

dyiq it is likelz th t the proportiea wh n old , would be retained 

as daieying unit • 



Jumm!£Y of ?ossible vutcomos aa a Result of Daity 

Units BeiB& !eet to the Indua$tl 

126. 

For pur poses of summarising the aboYe resulto three 

hypotheses ho.ve been made which anticipate three possible dairying 

structures that could exist in the ourvey area by 1980-81 . 

1 
.'he threo hypotheses are ac follows: 

(ri1 ) '.:'ho.t the nine ?roperties (see P• 123 ) do in fact all 

chant.e produc tion from dairying to non-dairyine enterprises. 

(H2 ) Ditto, n1 , and that the first alternative of the 

e~~reme outcoees (p.124) does in fact eventuate . 

<a
3

) Ditto , H1 , o.nd that the Gecond alternative of tho 

extreMe outcomes (p . 125 ) does in fact eventuate . 

:?he structure predicted under H1 for 1980-81 hns a high 

probability of occurring, even thou._;h there may be some changea , 

repreoented at their extreme by u
2 

and !I;• superimposed on this 

ntructure . .,u,port for the l..1tter otatement i s subntantiated by 

the ovidenco presented in subaeotion 4. 9.6. 

7he outcomoo of the t hroe hypotheses above arc oumosrised 

in ':'able 4 . 7 subject to tho followin·~ a->~'mrnptions: 

(i ; ?nat units of leso than or equal to 100 acres amalgamate 

ith uni ;a thut are alrc than 1 00 g.cr a . 

Fro~ the point of view of obt ining credit this assuaption 

eeene reason bly ro li tic . If' the aseu ption ebould be proved 

correct; then, under !!2 nd s, thirty units with loso than or 

e<tual to 100 acre will ren-.ain by 1980-81 . The pr ent o er­

oporator ot which intend t rming them an dairy units for t le a t 

the next t n years. The only economic events likely to alter thia 

aituatio are: 

1 one of the e hypothe e t e into coount the e1shteen 
upplier 1 the survey ar a p oducing 1 ae than 10, 000 

poun of allkf t . See p ~03 • The e m or not 
be upplying milk to th C pany b7 1980-81. 



'l'A:.BLE lt.z .:::i--· -- --·--- ·------ ---· et -·~------ ~- -··-- - - - --- -- ---- ·---y-.r ···-- - rc 
1980 - ~ 1. 

no. ot Iio. ot No. ot' u-o-o Decroo.oe in i"otal No. of .:Jeerease iD .i.'Ota.l ! .iU 

Criterion Year units unito or :-;o . of total. no . of acres dcvot- total acre- rat prod-, ,00 > 100 total units unita as a eu to dairy• c.ce as .; o1 uction 
acren acres .~ o! 1 )63- 69 ing. 1968-69. (lb} 

As per 
1968-69 1968-69 47 51 98 0 12, 1?3 0 2, 512, 503 
surve,- data 

n, 1980-81 42 47 89 9. 2 11 , 180 <J . 2 2, 299, 540 

H2 198o-31 }0 47 77 21 . 4 11 ,180 8. 2 2, 299 , 540 

n:5 1980-81 .30 47 77 21 . 4 10, 246 15. 8 2, 084 , 776 
- -- ------- ·-~ - --- -~ -~---- - ~ ·-- - -------- - --~---- ---·- ~---·- -- ----- -

Decraa.ae in 
total milk 
fnt as ,; of 
19'68-69. 

0 

8. 5 

8. 5 

17. 0 

~ 

N 
--.1 
• 



(a) If tho profitability or dairying relative to other tormo 

or production declines. ( !-Io•over, in th opinion of th.e 

Department of xgriculturo under prcoent (June, 1972/ circumstances 

the prico of mill<fat would t:tenorally ha.vo to fall to t 1enty-five 

cents per pound of milkfnt before diveroifica tion into othor types 

of production would be as profitable :.ts that froM dairying). 

(b) if eoata increase to ouch an ()Xtent th.:tt the farmer is 

unable to eenernto a l ge enough O. F. I . from convention l methods 

of production . .iinco these thirty own r-operators are all 

stablished !urrnoro; it oeems improb ble that they will leave 

do.iryins within the next decade. l'he indicntiona .:1ro , that soae 

of thoCl nt. lenst, will be endeavouring to purchase more land with 

which to expand output. 1 

(ii) :'hclt no f'-ll'tbor amaliamationa or eurohasintj of la.nd 

occurs (othor thnn thnt pomitt d under respective h;c)ot hosee) 

~eforo 1980-31. 

Other than tho amalgru:mtions allowed for under each 

reEmectivc hy!lothoaisi it i .; difficult to know to bat extent 

likely additional ar:anl&amations will take :place between 1971-81. 

:·oae idea may be obtained ho\1ever from wh·tt has occurred in the 

previous t <3n yrJa.ra. In the period 1961 -71, 13 of the 98 res.)ondenta 

had rurohaoed 927 acres of additional land (avera, e 71 .3. ranee 

11 - 1~• acres), none of which adjoined the home !arm, but which 

was uaed in conjunction with the home farm. t~ addition 1,463 
acres adjoining the ho e farm wer purch aed by 16 respondents.2 

~~e mean acre e so bought being 66. 5 acre • 

A further nino r OJOndent 1 sed a tot 1 of 516 aoroo 

adjoining the home tarm (av r e 57•'• range 15 - 131 acres) and 

seven of the per one intend d, if !>Otteible, buying this land 

1 rr.o tl~irda ot the thirty own r-operAtors lliW ered "yeo" to th 
question - "If your n ighbours or other land v ry clo e 
bee e v a l !12!. ould 10 buy this land aiv n yotll" 
pr sent coudition.o and tho e existing in th tinancin · worl 1" 

Z Four ot th e respondents b d alao puroh sed land not adjoining 
the h t • 



ithin the noxt decade . 1'welve personu loased a total. of 751 

acroo .uot adjoininz t he hooe f c4l"rn , hnlf of whom intended, if 

po aiblo • pu:rc:u1sinu i<l1 thin the noxt dt'cnde . 

In th~ ten year~ 1961-71 therefore , 2 , 390 additional 

a.creG were purchaoed ant 1, 267 more l eased. 11Uc h of thi ~ land vas 

ainply trn.nnfcr of ownershi;, fro~ ()!\~ dairy ormcr- ·,- ~r. tor to 

a:1othcr . 'L'hcrefore, thou~h r.'la.l _;a."luti ms .vill continue (as 3-nti-

cipated under :t
2 

and .1
3

) there L; likely to bo li t tl €~ or no increase 

in the land availllbl.o tor dairy inc. ( ,oe also ssumption (vi)) . 

(111) rhnt, (other than the oowo milkod fr . ropcrties 

taken into al.lommoe in H1 and d
3

) , there io q.o change ia tho nWllber 

of cows milked. 

J.'ilio lW umption implies t:u~t there will be no further 

aub3titution of other enterprises for cows (other than for the 

!~1r •. ::3 eonsiderod under H1 and II) . ·t.n to wltether ;h.ia :wouoption 

will o.r wi:l no't be correct is difficult to sa;; because of the 

uncertalnty o! futu::-e ::w.rket prio s, ch.l.nginc tec:,nolo:;y nnd 

cha..>1glnc.; oocinl at titudes . :to over to t;o.ugo tLe attitudo of 

farmer c, to diveraific:ation the 98 rea ondcnts ~ere unked ~ueotions 

concerninc dairy beef. 

In the last five ye~rn. 63 reo;'londento had not diversified 

into dairy be .f and 4':) of theoc h d no .:nt ntion of doinr, oo within 

th next dec de. Of the 14 th<t did i ntend diversifyine within 

the next dec de 

these 13, tour 
one as at 

13 " id they would cliv r 

d hey would diversify 

exlense or 6-1~ co t two 

one at tho loss of 26-50 co ztd five at 
h rd. (These ti ve e included und r h 

ify into dairy be r . 1 or 
without milking less cows , 

at tbo lose ot 16-20 oowe , 

the xpense ot the whol 

firth poth sis (H1>. 

or th 35 re :;~ond nts wilo had produced dairy beet in the 

la t five yeara, 18 ere pr~ducinc it before an4 17 after , the 

1 De.apito • 4t.dry beet inc ntive ch • 



1 
dairy boef incentiv cheme wao announced . t ight of these 17 
considered that it ;as the ~ 10. aubuidy per beaat thr ... t waa tho 

decld1ne factor r:1akint; them s:o into dni." beet . Ho"ever , sev n 

of th se porsanc di~ not reduce the number of co·a milked and only 

one poroon milkod bct.;cen 1-5 co ·a lolls an rcoult or rearing 

dair:t beet. l:in~ o ner-opcrntoro w' o ... nt rod into d dr.· b ef 

pro,:.uction nft<:r the o.nnouncener:.t <L. th :~.. contivc schc~.e aaid they 

had I>l anned to do ao anyway , and did so without reducing the nuabcr 

of cowo milkod. .:herefore, in tho .:.urvcy <J.rea the dairy beef' 

ir:centive scheme ns sue"!, f iJ.ed to nic;n.ificantl.Y r duco the nur.lbcr 

of cowa lllilkod. 

lt wo 1J.d ;:p ar troo the evidenc e of th lnot five years 

thnt co; nur.~bcra w.;.ll not deorea:~o si ;ni t'icnntly ao a ro ul t of 

divoroJ. ficnti:>n into d r ;,- bee! . :'hie do a not preclude , bo~ever • 

di versi fic<'\tion into ontcr;.1ri nc"'" , other t An dairy beer , t tho 

oxpcnee of :r.ilk.lo., lena co o . ( .m.t likeli;tood of thi!J ha;>pening 

howevor, in not vor.r probable, a ex~·lulnod on y • 1,?13) • 

hilat thare mny not be a reduction; thoro may well be 

.n increase ir. tho number or cowe milk d . New technology and 

mnnnger:~cnt t chni,,ues will penut mor oo;~~s to be kept por unit 

aroa of l tmd . 

1 

(iv) ':'h t ln 1·280-81 the am.algrun ted unite together vx;oduce 

tic c• of t i 1 din 1 

in th la t 
four 
oxc oa 

d 

• 



in toto.;, tho B&me nilkf'at (aa for tho 1968-69 se!!on) a$ di~ th 

two unito seoarate;y • 

• ;o lo!lr, o.s the avora. ;o .P r ''Crc : roduction of miU::fat 

doce not fall below the existinG aver go, any :ncrease in sto~king 

ra Le will, other things being equal., increMo tho total mUkfat 

produc t ion from the eurvoy aroa, over and above that amount pro­

dieted b·r resnective hy :ot heBea. ~lhould t hin be tho cam~ t~d.s 

aanua;"~tion ri 11 not hold and the total smount of r:!ilkfat pr~dicted 

under each hypothesis will be t1 ra.inimum amount . 

(v ) Z'hr·t units , whether igvolved tn amalgamation or not • 

that a:-c r.till in dairying by 19§0-81 do not ~ncreaae !~reduction of 

:nilkfnt above their 1')68-69 level. 

(vi~ l.,.n.at thor~ ~v:~ no nef entries into daiqil'lli.• 

.! t h:~a been the ex.Jerionce of the ! ~s.nawat~ .;a-operative 

Dairy •..:ompa.ny t ho.t aac r· year , l n the wi1ole of ita nut•PlY region• 

there are uaually very few entirely new su; ,Jlicr~ or rnil k . Aey 

new entry in the aurvoy arc is therefore likely to be int>i ~ifioant • 

unloDs the relative ~rofitability of dair ying im ,rovos dr runatioally . 

<i,uenoes o! Dair;r farmer Loa.vins 

A telephone Gurv Yt eneo p~ai tift en fo r factory 

oupply dairy owner•op r tor , ho had ~iv n up dairy t ng betwee 

1967/ 68 - 1970/71 within the confine of the oul"Y•Y area, wu 
uncle:rt!lken • 

• o of 1 ving dairyin was aot readily obtainabl 

tro'!l an im eroon l t lophono e 1 from all reaponclenta . ilowevw , 

it w o cl th ... t by no t1e all l ft da1ry1 u a eoneequ no• 

ot r r tire · t go . It would appear that quit a proportion 



left in their late fourties and early fifties for alternative 

employment . 

132. 

rhe largest of the fifteen farms ~ith respect to acreage 

was 14Cl acres, Vlh i lct the smallest had onl:r 32 acres . ?.ne 

total acreage used by the fifteen farms vt:,s 1 , 294 acreo . ...,i th an 

average of 86 . 3 acres . illl but five farms had ~ 100 acres . 

A total number of milkinp: cows of 1,002 produced 280 , 379 pounds of 

milkfat . Therefore on average , each farm had 66.8 cows which 

produced 1j 1 692 pounds of milkfat . 1 

t,t least for the remainder of the workinc, life of present 

ov:ners, 556 acres (or 42 . ~~ of the total acreage ownod or leased 

by the fiftcc.'1 d.::::..:.!'y far ... crs) h.J.ve been lost tJ !..he d::llr J . factory 

::;up_;ly inlu:::;try . Cnly 110 acr0s of this h~~ b nL lrto crop~inG 

or to.m ::;up_,ly milk ; t he ronainder h s been retained or leased by 

the present o•mers for runnin,; dry stock . .... 'he rcil·l.inin:; 738 
acres (1 , 294-.)5G) hus either been sold or leased to other factory 

supply dairy farmers by '7a:J of 1v1al ;ar.ations. 

In four instances far.jcrs had kept their oricinal acreage 

for runnin._:-, dry stock on. :lone had outside em:>loyment . One of 

t hose t hought tha t when he retired the eon (who was shnrcr.tilking 

on another property) would carry on milkin~_; on tho hone farm . In 

four other instances three of the omora had leased and one had 

sold oooe of the original f.:J.rm , whilst utill retainini) the house 

and n fe ; surroundinG acres (range 3- 43 acres) . l~O of these 

owners had full-time jobs in town labouring and one was o. stock 

a gent. 7he fourth owner was 65 and retired. It would seem that 

the retantion of the home and a fe acres is a satisfactory solution 

for both parties involved. 2 The tenants were able to lease an 

1 In so far that these figures r late to the last complete season 
before tho owners gave up dairying, they are probably ao~e at 
under-estimated , sine 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 rnay not be satisfactory if the few acres 
retained ar not intensively farmed . Land ownership is 
further fragmented . 



increaoed acreaco without having to lease unwant(td houaoa, and one 

neighbour waa able to purchase more land without having to buy an 

unwanted houae. :Wo owners wh-lot working full-time in town 

also had a secondary source of inoo~e tro~ leasing land. One ex­

ramer hilst working full-time had t he cn·ital value of the acres 

sold and the retired ovmer had a source of rov~nuo from leQa1ng 67 
acrea. Jll four owners were able to continue living in the country. 

In eix othor instances the owner or tenant wo.s ·,o longor 

li vine on the property but w s workint; full-time in tm.n. ,)nly in 

one instance hud ~1e ownor sold the faro and retired. because of 

old age , to town. 

Lxcludins the four owners wl:o •oro at.ill living on their 

pro;:>ertios running dry stoc~<. but ~i thout outoide eoployocnt, ot the 

reMaininr; eleven farmero all conrJidcred their units to be uneconomic 

under prose-nt day condi tiona. vix rea;-ondonts said it wac 

finally financial reasonn why they gave u:' dairyinr. , ti.ou.';h one ot 

these wa!'.' due to retire anyw~ . In some cases tbe 1?69-70 drought 

vna the final dec.Ldinr factor. l'hre"! cont=>idered ill heal t h to be 

t!te ma.in reason for leavinc dairying tr.ough one of thece wns sixty 

i' i ve yenra of a • One fnrcor booides ::1ilkinr co s also had 

outside omployment, but ac ho had been milking for fifty two yours 

docidM to go into outsirlc employ!lcmt f· 11-tin;e . (:r.c f ,tn.'ler lett 

dairy1n,, ~Jn ~ounde of religion. 

r'i1ree rcs ;)";ndonts npecii''ically oentionod that even if they 

had anted t o go on milk..:.n ·; cows, doing oo would h ve J.nvolved 

satisfying tho nuthoritioc as to cowshed hygiene and to the diDposal 

of effluent. To r otify these defioi nciea ould hav required 

oucts of c pi tal out of all proportion t o the size of tho farms . 

It 1e portinont to note that all tho • who had pr vioual1 

been dairy farming and who now ~ d j obs in town expre aed the fact 

ttthnt they had never been ... o well oft financially . " It sboulcl be 

remembered th t whilst tho farmers in the survey or a ero within 

otriking diDtnnce or lt rn tive non-tarmin employment, man: 
d.Qi.ryinc u.ro s ot tt . z . not, Therefor altenatiYe GoUI'cee of 

pl01ment for d1 placed airy owner-operator ay not be ao aa1l1 
reeol ed in other ot the country. 



IJuoh of the ovid nee from the telephone ~::urvey bears out 

some of the subjective oontentiona of earlier subsections in this 

chapter. It further supports the statement that the structure in 

the survey area by 1980-81 will probably fall somewhere between H2 

... W'lUl$111".:( and ;';onclusione 

..;ompa.red with the 1966 ~e distribution for J-o-o •a the 

survey area contained a disproportionate number of n-o-o•s in the 

45 - 54 age group . fhis has been a major contributing factor in 

discernine the likely d crease in the number o£ o-o-o•o thnt will 

exiot by 1980-81, a.s hypothesis&d ln the second and third hypotheses. 

~'he age distribution also reflecta the sou.ll proportion 

( rcl~tive to the 1 )66 national proportion) of thoae ~ 34 ycara of 

ar;e . :ith regcrds tu the number of D-<>-O ' s likely to exi t in 

years to como thia :f'nctor only roinforoes tho cor-:tention ae pre­

scribed by the three hypotheses . that there will continue to be a 

decline in the nu~ber of ~-o-o • a in the survey area. 

?he information also sho s the u~e to which ace groupinge 

on a regional• county and/or occupational baoie could be put to in 

formulutins tuture plans. 

~ 1980~1 it it likel1 that ther ~ill only be eeventy 

seven ' •s ( r duction or 21 . 4 per cent) . Thirty ot these 

are still lL.ely to own .:; 100 acrea . .;or.tp ed with that acreage 

uued for dairy in in 1968-69 , th total aoreage devoted to ciuirying 

is likely to deere 8 by b t e n a.a - 1.5. 8 per 0 nt d total milk­
fat pl"oduction by betwe a 8. 5 .. 17. 0 p r cent . In actual tact it 

ia pll'oba.ble that new t ebnoloc:~ and cmagement techniques will 
en ure that tot-1 ~ilk produc ion in 1980-81 will remain 

approximately at the o 1 v l s that produced by the survey 

t in 1968-69J cl spit th likely deere in the 11 b r of 

·d aor v ila.blo to c:la1ry1ns. inor•aoe ' nth 

total ount of lkfGt produc 4 in tho urvey by 1980-81 ia 



~ nntioipated • 

. i th regards to mllkin·· inferences to the whole of the 

:'nnawutu ..::o-opcrative Dnir y Compnny •e supply area, Table 4. 8 shows 

tho nverage payouts per :pound of mill~ fot for ~ suppliers :tt the 

fo.rm gate, total milkfat production , the number of SU!lpliers and the 

a.vera;:--e rnilkfat ( oup ·,lied to the factory) P'-'r ::mpplior for the 

period 1964/65 - 1971/72. 

'I'AilL ~ 4 , 8 t- roduc tion ~tatistic6 for the l~anawatu 

f. cason 

1'.)61;.- 65 

1965-66 

1966-67 

1967-68 
1')6J-69 

196' 70 

1970- 71 

1971-72 

qo-oporative Jairx Comp~~3 • 1261•/ 65 - 1971/Z~· a 

• rice (cents • otal milk fat No. of 9Upp- f>A.ilkfat per per pound pr oduction. 
:U.lkfat) . (m. lb . ) lioro . supplier. 

35. ::'66 14 .862 '747 19, 395 

,36 . 6}3 1v . 40} .170 21 , 152 

_;6 . 184 1.; . 7-~1 SJ8 20 t 911• 

31, . 1 ;o 1 5 . 8~6 e59 21 , 951 

32 . 0?6 24 . 429 1061 ? ) , 02l• 

32 . 440 20. 339 998 .::w .aso 
37.442 21 . 592 ~93 .:-'4 , 179 

'•9. 000 23. 751b 805c 29 . :;ol+ 

~.:ana~atu Co- operative Dair y .:;o ~any Limi ted . A!Ulual 
:~e · ort, and Accomranyins I.e counts ; ro.l merston North . 
Various year • 

b :otimated aD being 10 por cent gre ter than the 19?0- 71 
total . 

c i rivato co.munioat1on. 

rhe hi tot al milkfat production credit d to 1968-69 w 

direct result of a good dairying nason (production. wioe) and a 

large number of oupplier · resulting frOG! the amalg atlon or two 

on was 1!10 ood dair.7i ng s ason 

proba le t th tie ot 



1,36. 

writing• that the total production will approttoh tbnt reached in 

1968-69, but with 256 fe er suppl1cro. It is therefore probable 

that 1£ the conclueiona roached for the ourvey farea (naoely that -fewer n-o-o•s will produco approxioatoly tho same total ailkfat in 

1980-81 aa ao produced in 1?68-69) also holds for the whole COr.1Pt:UlY 

oupply are th n the • :ano.\7atu Co-o:ocrnti v Dairy Compt~ny can NO~ 

exPect an incroasc lr. ::1ilkfut product?-on f'ror1 the ;:>rcoent supuliers 

in toto. 

I'he ono r.;a.jor event that could alter tho situation , so far 

aJJ the :-:.annv;att~ !>airy ..;Otl:>cm~ i(' concern d , ia the oerging of 

interests with an oxi:stinc local dairy COQpnny . l'11e author is of 

the op nion that sucn a merger is the sureat way of aaeuring 

sufficient .:ailk ntl1)JJlieq to fully utilioe I'!HlnUfacturint; capacity of 

the Lonsburn ·;ooplex . 1 s uch l'l m~rger( ) ill aleo ensur rnaxir.lum 

pa:,outo to dair• fnmora, in an area where the total number of 

milkin · eo?~a ia decrensin;:;, or ·tt the best, ntatie . 

1 Longburn, (tour mile f'J'om ,a.l.meroton lforth) is the 
into t1Ye an manuf cturin he d·lUAI"ter of tho ia.n. " tu 

Co•op r tive Dairy c ADY• 
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Jcction and oubsect.:ono of 4. 9 described urhut is likely 

to be tho nctual future vtr-ucture of dairy fnros in the survey area 

by 1980 1. In this , and the suoce ding chaptor, the rccults 

obtnined trom hypothetic lly rntir.malizing existing dairy units in 

the survey area, vtithout lova of ltUld 9 into average well-organized 

farm , ia described. 

:\nldor~1 describing the condi tion:l neceae 

efficient faro lnduotry, aaye: 

for an 

1 well-bal~ncod (efficient) fun~ induotry will exhibit 
thr 1m ,.)rtu.nt characteristics: (i) l'ho output ot eo.ch 
product will be produced at tho lo"Ro~t poaslblo resource 
co t . (ii) The coMposition or farm output - the product 
ix - will be mech d th the p ttern of do nnd for ar.o 

products. (i i) • e total out ut of th industry 1ill 
be ge ed to tho total d mand for farm products. 

Since the urvey farms ore b eioally producing one product 
and b oaua th total output or th ourvoy r s wao all rola tiv 

to the total N.z. production ot milk produote (11) and (iii , above 
~ 

we of lit~l cone rn to the writer. 

1 



1}8. 

Resulting tro~ (i) above however 1 it was hypothesised 

that dairy tnrma in the survey area contained an imbalance in 

resource use. Such an imbalance means that there are opportunities 

in the industry to: (i) Increaoo total output without increasing 

total resource input . Or , (ii) -~oduce the same total output with 

less total input. •.)r , (iii) Increase total. out nut and at the Sll.r.J.e 

time reduce total input . 

In order to test the hypothesis: 

'l'l:wt there existed in the survey area (in tho 1 ?68- 69 structure), 

an imbo.l.ance in reoouroe use aoongst dairy farrns . 

The following !our procedural steps were required: 

(i) The selection of well organized farms from tho survey 

area. 

(ii) ·!'he synthosis of nn avera.ge well organized fa.r::1. (. .. ~ • .J . 2 .) 

(iii) Uainc the acreace of the avcrn~e ~ell organized far~ to 

divide into t he total land area of the survey furca, to give farms 

enc .1 with the chara.e-teristics of the average well orL,anized far::~; 

such farr.1s representing tlv~ rationnlizod structure. 

(iy) ~ompnriaon of the total resources and products or the 

ra.tLmalized structure with t h.ose of the 1 )68-69 structu~e . 

;be latter ate~ will show : 

(i) It an increase in total output without increasing total 

resource input ia possiblo. 

Or, {ii) if total output can be maintained with less total input . 

or. <iii) it total output can be increased whilst at the same ti e 

reducing total input • 

On th basis ot one of these possibilities the original 

hypothesis will b rejected or accepted. 

the met hod of s1nthesiaing nnd the characteristica of 



th~s average well organized farm are described in Chapter v. In 

Chapter VI the resources and production characteristics of this 

~verage well organized farm are used to divide the total land area 

in the survey area into fnrme , each with the charac teristics of the 

avera•"'e oll organized farm . Pheae farms represent the rationalized 

dairy tare otructure in the survey area. The total resources and 

production characteristics of the rationalized structure arc 

calculated and compared wit' those totalG found to be in existence 

for tho 98 !arms in 1968-69. 

In ordor to rationalize the dairy far~ structure found 

to be in existence ln the survey area in 1 968-6~, well orc~nizod 

farms in thnt Gtructure wore selected . 'l'hc inputs and outputs of 

thcoe well orcnnized farms were then averaged , to construct n 

Lypothctical average \'fell organized farm . 

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

the following criteria: 

(1) The fo.rm area had to exceed 12 :' acres . 

In ~uatifying the selection of 120 acreG as the cut off 

point it was felt that at least t his acreage would be required in 

the future: (n) ~o be financially viable. (b) To be blo to 

repay mortgagee and still leave an acceptable level of disposable 

income . (c) To be able to utilize more fully technological1 and 

managerial innovations. (d) To enable owners ot such blocks to 

bet t er oeet any exigencies , ouch as lower milkfat prioeu, without 

having to elicit Government aid . 

1 It is probable that , within the near future , with the advent of 
the rotary milk~ns shed , autom tic cup roooval and aut atic 
udder stimulat ors one man will be able to milk between 150 -
200 cows as mat ter of cours • Unless t her are similar 
aanociate4 deYelop ente to en ble more cow per acre to be 
milked , at l aat 120 acres will be required to utilize 
efficiently the above innovations. 
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f~rthermore1 the trend historically has been to bigger 

tarms (oore acres) and the evidence presented in chapters two nnd 

three indicates that there is no rea on for supposing that this 

trend ill not conl inu • 

(ii) .l'ho farm had to ~upport not leas than 100 milking cows 

and re. lnco~ento . 

In 1968-69 tho N. :.1 vera .e net fn.r~ income per cow was 

$39. 14. To obtain this average net farm income per cow re~tuired ., 
an averace e-;rosa !urn income of $112 • .}9 per cow. ' · :'able 5. 1 ahows 

the average total net fnrm income for different 1 vol ot aver e 

total grono farm income3 dcriYed from varying hord ai ea. 

rhe Averyo Total llet f a..ro Income Deriyed 

.From Averwao Total q_.F. I . for Different Herd ..... izea. 

Herd -~ize (cows) ;..v . G. F' . I . (.. ) ""· totnl net f aro income 

1 1 1 2 . ~9 39. 14 

75 8, 1+29 .25 2 , 935. 50 

175 19, 668 . 25 6 . 341) . 50 

It can be se n that under 1968-69 conditions a ell 

organi.zed fare , .. Uki!l f:: in xcoea or 100 cowe 1 wtaa usUMJ of 

1 

2 

Faotorr 'upoly dd.ry t 
1{ d 

• .2U• 

only. 

3 o. r . I . includ s1.55 p r cow fro p~ge. Otherwi G.F. I . 
was calculated 1n virtually the a e way as t or the author s 
sun y tar~~ • 

($) 



1 obtaining, on aYerage, a minimQ~ total n t farm income of $},914, 

trom which bad to be ~et , taxation,2 livinb expenses , debt 

rcp4Ymonts and oapita.l expenditure. 

(iii) ~he total milkfat production had to be higher th4n the 

aver ' 0 total rnilk!at production from the 98 farms (i.e. > 25 9 

637 :r-ounds). ~·hie criterion excluded thooe fv.ros which had over 

120 acres but w~1ich h~d very lo .. 1ilkfnt production per cro. 

(iv) .t.ne number of co o milk d !'er labour unit had to be r.tore 

tha.:: sixty. 

This onoured that labour productivity wns of 

l'ca.sonably hi&h ct.:mdo..rd . 

(v) ircaent managerial ability had to be above avera.3 • 

rhe aut1o~ on the b sis of tho data collected and on 

the bani~ of the interviews selected te~ f.r~s meeting in hio view 

t: e · bove criteria. ~~.:. C(;' ~ult in.· officoro ffore then asked 

independently to select those rarm3 which in thoir opinion oct with 

t he above crl toria . £he first con. ultin ..• officer "'"!G not conversant 

,,i th all th fame but a lee ted aev a, all of which were n:nongst the 

ten the aut"lor had selected . .:'h oecond oonsultin.._ officer h d 

worked in the survey area for 14 years and had made contact with 

95 per cent of thone in the ourvey. He nC:orsed nino of tho 

origin~l ten tr~s and ndded another aa being possibly auitabl • 

Th opinions of tho co:oulting otfic rs wer p ticularly 

valuabl in cl ritying th fifth crit rion bove. 

An a re 

1 ct d as boot 
repr 

th 

exp 

1 

2 

ent d ll 

ult ot th e d lib r tiona f rma • 

otins the ov criteria qu ntly 

.30 t 
faroa, f 

oaey 1& not t 

10 of ex p 10 

• I t should b aieed, that 

a subjectiv evcU.uation, based on 

owner an pirical d ta col.locted 

n into ceo t in this figu • 

, tax on S3, 914 in 1968-69 alone 



fi'Om tho Sl.U'Vey. Basically we were seeld.ne; farms in which the 

quantity and combination of land• capital and othor inputs were 

combined in such a way as to give a high output at low cost. 

'l'he hypothetical average well organized farm was 

aynth.t"sised by taki:n t; the .:u~an characteri f5tics ot the eight 

selected 11ell organized farms~ : onaequently, the structure is 

rat ii.~nalized to the point where tho marginal productivities of the 

varinblo resources arc equal for each ani t (.'< • . ·; , C . P'.) comprising 

the rationalized structure. 

The mean eharaoteriatics of the ei ht well or0anizod 

r~rma were as follows: C.herc the- aubscri:Jta on the -~ • s repreoent 

the same r esource, :)roduct or ratio ao those a.ppottrin:::; on the ,{ • s 1n 
.. , • 1 '· r.: { "1 ')) ) lao_e "•:J P• 1 • 

~a average well organized farm had a land base of 

131.4 acre {+ 57.3 acres, + 46.2 per cent) and an ae ociated total 

capital value of $54,856 (+ $14 ,684, + 36.5 p~r cent). lbere the 

tigur e in bracket repreeen' the bsolute difference, and the per• 

centac inorea e r sp ctively, between the er e farm form d trom 

the 98 tarma , and the oll organiaod tarm. 

The number of cows milked on th a er • well organized 

t m was aloo corr spondingly highers bein 161 cows as oppo d to 

the aY r for tho 98 t rm of 89 cow , (+ '72 o.ows, + 80.1 per 

cent),. 

for tb 

The &Wib r ct cowa m1lketd por l bour W1i t wae also high l" 

rag • ll or · iz ci farm l being ?3 co•a per lab · u.r 
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Org;;nizod ~lum •. 
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unit , (+ 19 cows per L.U. , + 35. 2 per cent) . 'l'otal l abour 

requir ments on the avorase well organized farm was 2. 1 ~ . u .• s, 

compared lith 1. 7 L.u. •s on the averace o! the 98 farms . 

The book vnlue of plant na hit,;hcr in an a'>solute sense 

for the avernt;c well organized farm; being '!i 3, 679 (+ s..1 , ?65 , 

+ 92 . 2 per cent) and also on a per acre basis , heine .20. 3 per acre 

n.nd .. 1 =3 . 1! per acre roa .~e ctively . :..ikewise, the total value of 

fertilizer per averase ~ell organized f~~ was $662 (+.230, + 

73. 3 per cent) and, on a por aero basis , $3. 6 per acre and ~3. 1 per 

acre, respectively. 

The total milkfat supplied froo the average well 

orga.'lized :farm was 48 , 309 pounds ( + 22 , 672 pounds , + 83 . 4 per cent). 

'i'his gave ri:::o to a gross revenue froa milkf'at alone on the average 

~ell organized !nrm of $15 , 495 , compared with only 58 , 223 fro~ the 

avcrasc of the :18 farms . 

~o.'Jlc 5. 3 G'.l::J~c.rises the more important characteristics 

or t he avcra£;e well organized ram and the avera,..;e per fare 

characteristics obtained from the 93 f a rms . 

A glance at table 5. 3 indicatee the very much more 

intensive nature of production on the A. i . O. F. compared with that 

of the average farm , formed trom the oricin 1 98 aurvey farms . 

Despite this , the average well organized tara is still very much a 

f8.!!11ly concern. 

The gross farm income of the average well organized t 
was 10 , 313 (+ $7 , 981 , + 77. 3 per cent) . On an avGr ee R.z . milk 

upply (factory) t it required an averace G. F. I . ot $112. 39 per 

oo to obtain an average not farm income ot $39. 14 per cow in 

1968-69. Dividing 112. 39 into $18 , 313 giv e 163 cows (2 oowa 

ore than ctually existed on the A. 1. 0. F, ) . Thus , 163 multiplied 



TA3LE 5·' 
Cb.aracterietics of the Average per farm Ch 

f orm d From the 95 Ferms , ~ompared with the Characteristics 

of the Ave rase ;ell Organized. f arm . (.., . ~ . • u .F . ) 

~esources , pro~ucts Unit ,\v . per farm . fo. . ',' . 0 . }"' . , Increase 
and rntios 

Total acres owned 
or leased acre 124. 1 181. 4 46 . 2 

Total capital value $ 40 , 172 54 ,856 36. 5 

No . of cows r.ailked cow 89 161 80. 1 

G.r . I . 10, 332 18 , 313 77 · ' 

Total milkfat lb 25 , 637 48 , .;09 88. 4 supplied 

rotal labour ur1it L. U. 1. 7 2 . 1 2}. 5 

.;o• s per labour 54 73 35. 2 unit 

Hilkf't\t per cow 286 )01 5. 2 

i:ilkfat per ·~ . C . A . 225 275 22 . 2 

by ~39 . 14 givea an average total net farm incooe of ~6 , }80 from 

which to aeet taxes , living xpense , principal repayments and 

capit l expenditure. 

Using the number of cowe actu lly eupported on the average 

w ll oraanized f rm give an vera~.e tot 1 n t tar!11 inc e tor this 
1 farm of 6 , }02 (161 x }9. 14) . 

it would th refore s ec~ that fro 

On the b ois of the 1 . J . average 

the pr ctical poi nt or view
1 

the 

1 On this baale the aver age net t ~ inco e from the av rage fa 
formed fro th 93 t a i 3, 48) (89 x S39. 14) , which ie 
S2 , 819 le a than t he average net t ino e obtain d from 
the , • • o.F. A e . l . O. F. i th refore not only de ed to 
probably poa e e gr ter non• peouni y advant ges auch as 
ecurity , or leisure time et c , than the •a-verag farGa ' obtained 

fro the aurvey tar • • but al o Yory real p•cuni dvanta e • 
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hypothetical farm is teasible. Jnckson1 
has shown that economie s 

of oize on dairy farms do cxiat, but unfortunately the calculation 

of the total net farr. income above i~plies the exintonee of a linear 

relationshl ·. between avera ·e G. !' . I . and the number of coHs . 1'he 

re.,ulting error, h0\7ever , would appear not to be too important , 

s ·nee the J:1iry 3o'lrd publishee data , relntinr; to the 1 )G~·-69 

season, for income and expenditure per farm (mil~ oupply) by herd -• 2 
S~4o . :'his data ahowed that herds containing bet•.7eon 15C' - 1')9 -
cows had an average herd size of 16~ cows, p roducing on average 

lt9 , 530 pounds of •.Ulkfat and generatlnP; on avera· .:e a -: • .£·' .I. of 

:-:.io gave an average total net farm i:1co::te of 5, 931 . 3 

~'he figures pertaining to the number of cows , total r.lilkfat 1 ~roduc­

tion and " . ' . ... . to!ill be seen to relate very closely to thooe 

obtni nod for the average woll orga."li~ed farm . 

'l'i1e wor!~ done by Jacltoon would indicato that the 

characteristic ... or t..hc avcra~e well organized f :.r~1 , thc ... t io, a 

i'nr:.~ Hit:l a :: . ~· . 1 . of $1v , vOO , t:'l ilLinr; 161 CO<!O and with t 10 

_a!)o:~r units , '3.re not thone of an optimum (minit:lu:n cost , unit. 

'Uo work wo .ld appear to indicate that under ccrta.:~1 co Hlitiona , 

the optimum two man dairy unit (with milkfat at 33 canto per 

pound) , wo·.;ld i:lilk a;:rproximately 2'fO cows . I'he : • . •• I. sv 

sen orated wan al>proximately -;28 ,ooo which yielded a net faro 

inco:':le of approximately S1.S , ooo. If we accept the~c fir,urcs 

as representing tho minimu~ cost (most rofitablo) two ~an dairy 

unit; then it is clear that using the synthesised avcra~e well 

organized farm , will only give rise to a sub-optimal rationalized 

structure. To this extent it is a non-normative exercise . 

1 

1971. 
2 Ne Zealand Dairy Board, Farm oduction 

o£ tho ~conomic Qtructure of Factor in 
M.z. in 9 9, !a• c1 t., P• 

3 Ibid., p , }6. Similarly7 herds with between 80- 99 coo had 
an aYerago of 89 cows (equal to the ' verar' per tarm • figure 
in the author •a urvey), produced on average 25 t 250 pounds of 
milkfat and generated a G. F. I . of $9,988 which gave .r .I. 
or 3,68?. 



trcing the charttoteriaties of the min.imurn cost, two man dairy farm. 

would yield the optimum r ationalized structure . ·rhe reasons for 

only restructuring the dairy farms in the survey area sub-optimally 

are given in Chapter VI . 
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OF' 1' ~.: .J.,:' .. U(;TlJt?t; ITri :'!'. ·-.; DAI:n' ~- l' ''Wi~'~tr~: .i3 ~:~w::D 'rO :E IN 

.<:XI T;~rc:~ I?l '1'~1"' ·u.~ V:·,Y A1rA IN 1 "?63-62• .. -

Havins derived the characteris tics of the average well 

organized r~rm it is now possible to construct the hypothetical 

rati on lized structure. 

ro estimttte the characterist ics of the ration~lized 

structure required the fol l owin~ as umptione: 

(i) rhnt the total aorea~e uaed b~ tho 98 farmo (12,173 

uores) was all available tor use in the rationalized structure . 

(ii) That land transfers could be arranged to conforo to the 

acreage of the verage well organized farm (i . e . 181. 4 acres). 

(11i) That owner- operators of the aver e well organized farms 

('new • fa a) had the managerial ability to produce at least as 

much production (with the given resources) ae stipulat d in Tabl 

5.2 , pa,e 143. 

(1v) That the neceasary reatructuring of tarm size would be 

aohieYed without atteoting land prices. 

(v) ~hat labour and capital would be available at curr nt 

prices. 



To conatruct the rativnalized structure (and to c lculnte 

th total production produced and the resource$ used by it) required 

that the land base (12,173 acres) be re-organi~ed i nto farms each 

havlng the ch~racteriatice of the average well organized farm. 

~ince the number of •new' farms is a constant multiplier 

in asaesaing the total production obtained, and the total resources 

used by tho rationalized structure; the baeis for calculating the 

number of new farms is important. For this reason t o methods 

of calculating the number of 'new• farms that would exist in the 

rationalized structuro, within the survey aroa, were considered. 

(i) Jn ~ method ~as to divide th total acreage uoed by the 

orieinnl ninety eight f arllla by the acr•ac;e of the avora ,e well 

organized farm. 

(ii) ".s r.u:nin;:; the capital value rcflocto to some degree the 

-iuality .>f the land; then the number o!" ' new ' f o. rm :3 can be 

calculnted by dividint:; the total ca1•ital v~lue ( .., . V. ) of the 98 farms 

(x
3

) by the C. V. of tho avora ·c \'fell organized farm C~3 ) . ·ro some 

extent this method would negate the ffects of vnryinc soil ~u~lity 

encountered in the survey area. 

1 
1'he latter method though uoed previously is not considered 

by thie author to be satisfactory tor use in this study on two basic 

counto: 

( ) rbe c.v. not only takee into account ooil quality , but 

also loc tion, value or improv enta and original vegetative eover, 

etc. All or which may oonceal any variation in c.v. due to inherent 

soil qu lity difference • onget the ~11 organieed t s. 

1 
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(b) ·me total c.v. of all the •new• farms i n the r ationnlized 

structure is constrained to tha t total c . v. which waa relevant 

only to the origi ·1al 98 eurvey farms . rhere are no a priori grounds 

for believing that the total c.v. should bo so constrained. In 

fact there is every reason to suspect, that despi ~ e the constant 

l and base; because of the fewer farms in the r a tionalized otruoture, 

duplication of milking sheds, houses and i mplement eheda would be 

avoided, t hus decreaJ ing the tot&l c.v. 

F'or these reasons the first method of calculating the 

number of •new' f arms existing in tho rationalized structure was 

used. The number of •now' !arms so derived wns designa ted Y1 , 

.here Y1 
X = 2 = G··· fo.rms -
•'2 

rhe total c . v. of these 67 f arms was calculated by 

oultiplying the nuober of •new' tarQe by the ~ . v . of the average 

well organized farm . Thia var i able waa Y
3

: 

= 

rhia waa 6. 6 per cent low r than tho tot l ~ .v. for the 98 f arms . 

The number of cows milked uader th rationalized 

structur wa calculated by multiplying the number of ' new• t rms 

by th number of cowe per avera e well organized farm (z8). This 

variable wae Y8: 

This was 2 , o88 ore cowe or an increa e of 24. 0 per cent o•er and 

above that number ilked in total by the 98 farms. More cowo in 

larger herds , are thus ailked on few r :tams. This result suppo~a 
tho trends, ehown to be occurring nationally inCh pter 1. lore 



cows in total and higher milkfat per acre on the ' new• farms ensure4 

that total milkfat suppli d (Y14 ) by the rationalized structure 

produc d in total , a milkfat supply 28 . 8 per cent in excess of that 

total supplied by the original 98 tariDEh 

:he extra oilkfat so produced was largely reaponsible tor 

increasing the G. F . I. (Y
9

) from the ruth.nalized structure. 1 

= = ~1 , 226 , 971. 

In order to obtain the above a.r .r . the •new' farms comprising the 

rationalized structure produced no crops for sale off the farm . 

The total value of livestock sales tc ., (Y 11 ) remained virtually 

unchanged: 

,; ince stock sold iiS a function of herd size it might have been 

expected tha t the •total value of liveotock sales oto.• from the 

rationalizGd structure would have boon e;roater than !rom the 

ori&inal stntcture . This however, was not the oaao aince the well 

organized f ms (whose nver ,e eha.racteristice formed the .• •• J . F . ) 

were building u1) cow numbora and thuo had a lower culline ra1~e and 

consequently fewer cows to sell . .~ome of theae farmers wor also 

purchaaing otock to build u1) number • lso in so far that •total 

value of livestock sales etc.• includes revenue from ' grazing in' 

(in the oricinal structure) thie too ie not included (in the 

rationali~ed structure), since none of the 

•grazed in ' any stock. 

ll organized t rms 

1'o the extent that the A. . ·~ . o . F . consists of ei t !arms -

not all or which are in equilibrium with regards to liveetoo 

then th u . F. I . is probably aomewh t underetat d . Using the stock 

reconciliation r corde t r o fa s containing approxim tely 161 cows 

1 Co of O. F. l . do not eq this G. F . I . figure as wo ki 
with aver ages. The co.poaeat of t he G.F. I ., calcul t ed tor 
t he 98 t • do wn to the total G. F. I . 



would have overcome this problem , but very few such herds oxioted 

in the survey area that were in the equilibrium state. 

~e value of net feed inventory (Y12 > increased 

considerably: 

= - S83 , 616 . 

rha t is to say $50 , 648 worth of feed more was purchased by the •new ' -
farms , than by the original 98 farms . ~his extra feed took the 

form mainly of bought in hay and t he ' grazing out • of replacerllent 

stock . .Such stock was inva riably c · rried on obeep farr~w, therefore 

though the 'new• farms comprising the ration~ized structure use ore 

'bought in ' feed; it is likely that this grazing wou~d be available . 

:'ho total value of rnil.kfat (Y13) auppliod to the Dairy 

.,om..)any as: 

.·'tle total nur.:tber of labour units (Y 15 ) used by the rationalized 

structure 111ass 

s 140. 7 L. U.• s . 

':his wao marcinally lower (27 . 3 ~ . U . ) than the total for the 98 

far=a . hot only is the decreane in th total labour force important , 

but so also ~re the changes in the composition ot the re~aining 

labour force . For instance the number of owner-operators under the 

reorganized otrueturo roquiree that there be only 67 owner-

oper tors as opposed to 98 under the ori inal structure. Further 

details or theoe changes will be looked at in the next section. 

The book value of plant (Y16 > used in the rationalized 

struct ure was : 

y16 D (Y1) (J16) • $246 , 42} 

and the value or fertilizer and 11 e (Y17> used by the ro.tionalized 

structure waoa 



6. 5 C')t1:- ·,;nscm AND 3tJr1}: : ,:NSE U~.'NC£3 I 1'lC 03JBR1/r:D 

1268- 62 STRUCTU'? ": 'l'q TIT:: RATIONAL! 'JED ST. UCrUHE 

Table 6. 1 summarises the total production and resource 

charactoristiee of the original 19&S-69 structure and the rational­

ized strueture, represented by the 67 average well organized farms . 

..{ ec z 
~>Ub• 

scripts 

( 1) 

(2) 

( 3) 

(4) 

(5) 

(8) 

(9) 

(10) 

(11) 

(12) 

{13) 

(14) 

(15) 

(16) 

(17) 

Corr.parison ot th! (;riginal and 

.'"ltionalized : tructure 

Resource or product Unit Original ,{ationnliaed 
structure :Jtructure 

~4o . of farms frm 98 6? 
~otal acroo owned a ore 12 , 17} 12, 173 or leased 

Total c.v. of (2) $ 3, 936 , 860 3, 675 , 352 

/alue of s 2' 71t~ , 187 2, 529 , 550 i mpr ove, ento 

D'ni :rrr.roved vnlue t 1, 218 , 673 1, 08.) ,802 

: o . of co milked cow 8 , 699 10, 787 

G. F. I . $ 1, 012, 514 1, 226 , 971 
v~lue of ~rops eold 

off the farm $ 11 , 961 zero 

Value of livestock , 227 , 645 224 , 651 sale , etc . 

Value of net feed s - 32, 968 -8},616 invento17 

Valuo of milkfat ~ 805,876 1, 038 ,165 

TotD.l ilkf'at lb 2, 512 , 503 3, 236 ,703 ouppl1 d 

Total labour unit L. U. 168 140. ? 

Book valu of 185, '70? 246 , l•26 pl t 

Value of t rtili• s )5, 192 ~4 . 354 zer and lime 

.(, change 
f'rom 

original 
s truc+ re 

- }1 . 6 

-
- 6. 6 

- 11 . 7 

- 10 . 9 

24. 0 

21 . 2 

- 100. 0 

- 1. 3 

15}. 6 

28 . 8 

28 . 8 

• 16. } 

32 . 7 

.26. 0 

; 
i 
I 
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'rho Nuaber of F'armtt and Their Capital 'la.lu 

'l'he firot thing to note in changing from tho original 

structure to the r a tionalized structure is that the number of farms, 

tnough st~ll occupying the same total area, have declined in number 

by 31 . 6 per cent. In termn of i .dividualn, the dairy industry and 

tho nution, this has im:)ortant roporcu::>eions which are looked 3t in 

~ore detal l in Jhnpter VII . 

~he total capital value, in doolining by 6. 6 per cent, is 

indicative thut the sevin~ in duplication or ~ilking beds , 

implement oheds and house ::; etc . was ir: fact greater than the extra 

coat of new milkinr.- f ;'lC • .J. itiea incurred on the •new farms•. The 

rate of transition in ~oving fr~m the existing structure to the 

rationalized structure is important, since t~e declin in c.v. ot 

6.6 per cent 1 not an immediate ca .~ ital saving. In the lonr run 

however, in so far us these •extra• houses etc . won 't have to b 

re ·laced; then there ie n capital saving of 6. 6 per cent in .. oving 

from tho exiGtin~ to the rutl 0naliz d structure. 

ndividu 1 owner-operators in moving from a soaller farm 

to a l~rger far~ (an envt aged in the rationalized structure) ould 

have to find ~ore cnoital. It does not necessarily follow that 

becauqe of this, individuals wou_ d find it hnrder to obtain their 
1 o n dairy f rm. From the interviews co~ducted at the time of the 

aurv J it was subjectively clear thnt lending inet itu .ion ~ere ~oro 

J>rep red to lend coney on l arger units . irronpective of tho equity 

held in a. amall t c . Undoubtedly this is p tially bee u e of 

the xtr security ?rocured on l ger fa s and bee us ot the long 

tert1 viability ot uc '". prop rti a, p ability ie ore a oured. 

ihilet 1 nding in titution tond to cut their ri ks in re p ct ot 

the above tactor ; there ie 

in th hands of one man r. 

efficiently manac sucn 1 rg 

owever uoh aor oap1t 1 c centr t d 

4 e managerial expertise requir d to 

amounts or capital 1ncr aaos aa the 

1 Even und r oxiating conditions evidonQ tro the eurv y in c t s 
th t thoro • G no i"niticant d.itterenc in th l ngth ot tie 
to bee the eole owner-op r tor or a d ry tar h thor it 

1 ( ~ 100 ere ) or lar ( > 100 acr ). 



capitnl input increases. ~ 0refore , whilst lcndin; inntitutiona 
1 proter for security and )rofit reasons to lend on larger farms, 

the.· do, and will continue to reouire, certain prerequisite anager­

ia.l stundarda to bo !:'1 t. Juch standardo (formal c;.unlifications 

and OX!:>erience) can only become more formal and neceasar,;, av the 

n~ount o: capit~l involved increases . 

The 1'urnbcr of Cows Uilked 

-~e number of oo~e milked increased by 24 per cent 

re l:l.tive to the original structure, owing to a l:lgher stocking rate 

of <'!111\dnr; cowu per acre. This also im·)lies that t he managerial 

c~mp et nee of tho own r-cpcrators on the oixty aeven f <rmo in the 

rllti,:malized structure , lff;lO better than that in the original 

structure. In fact t"lis wan one of the n3ottm }l:.ions made in 

forr.mlatin~ the r.1t ~onaliz.ed structure (see ,;hopter VI , p . 1lt3, 

assunption (iii)). 

'rhe fact that cow numbers :md subsequent production 

increased und r the conditions of the rationalized structure is not 

to~cthor unrealistic. rhe r nt:onD11zed structure, aG already 

proved, io only C•)fllpriaed of farr.~s representing the national avera.go 

for herds conta.inine bett~~een 15') - 199 cowo. :·urthor, oo already 

stated, to obtain f~nanoe fro~ lendine inotitutions for t cse lurger 

unita r(quiros proven manageri~l competence to produce o. high, 

profitable production. Also , thoro now only being 67 farmo instead 

of 98; th ser.icing sectors of the dairy indu try (e.g. advisory 

apecialiats) would be in a position t o cive a more individualistic 

and inteAG1ve ervice. 

1 Lending institution would prefer to lend to few r, bisger 
client eo to ci 1 e admini trative expenditur , o long 

the e clients offer no more ri k th e ri ka inYolved in 
lendins o lot of sa 1 r clients. 



Gross Farm Income 

under the rationalized structure ~ . ~· . r. incre sed 21. 2 per 

cent us an indirect result of the hir,her totc.l ~ilk£at supplied 

(+ 28.8 par cent); which in turn wao due to: 

(i) rhe gr~at··, number of cows being rd lked . 

(ii ) ... "t~!C hit':h•)r ~rod.uc tion of r.dlkfat/ acrc . 

~e fact th,lt no feed na sold off the farms ie indicative 

or the v~luc owner-operators o t he well orv ni~ed far~e atta ched 

to conv rti~~ all the poa~iole teed r,rown on the furm into nilkf3t 

- even at the rrlutivcly low oilkfut priceG ruling in 196&-69. 

rhis a0ain wa~ exempliti d by the !act that the ' value of n~t feed 

i l~ventocy' i ncrt:a::Jcd; thnt is to oay , ~oro feed was purchased . 

:'~oot of the extra feed .'urchaoed was in the form of ' :;razing out 1 • 

. ix out of the eit;ht well organized fnrms r,r uzed rci lacement heifers 

and !w:r dn!ry tcof stock out , co ru.~ to be able to milk norc cows . 

~ t bein:: ,:> r1)fi t blc usually to r::~ill: oore cows , desr.i tc the expense 

of :;rr~zin.!-; ;;ruunr; stock out . 

Labour 

The total labour unite ueed in the r a tionalized structure 

decroas d by 2? . 3 (or 16 . 3 per cent) . 

~able 6. 2 ehows the breakdown of the cooponition of labour 

that ex1 ted on the 98 farms and tho likely coopoaition ot the 

labour force under the r tionalized structure. 

D epite the number ot L. U. 's per far under th r tionali ed 

otructur b iag 2. 11 (ae oppo d to 1. 7 l bour units per farm , un r 

t he origin l tructur ) , the tot nuabor of l hour unite declined 

from 168 to 14o. ? ( deere Ge ot 16. , per cent) . 



Composition of the l.abour Force Under 

the two :3tructm: Units) 

\..lns:s of lo.bour uri5inal structure 
·~a ti onttli~od otructure 

"1963-69 

No. ~ of tot l ~Jo . ' or total 

~v. ,_, . u•n per farm 1.7 2 .1 

Full-time labour 

Owner-operator 93 58.,; ' 6? 47.6 1 Mnrri d ployo 

2: }?9 
3.6 

} 
95.2 

Siru~lo employee 15.5 93.5 67 4·?.6 

.. ite 27 16.1 

·~t-time labour 

i!e 2,6} 1.5 

1 6.5 16.7 } 4,8 ~hildron ; . 1 11 1.,8 l .. . a 
;asunl ~ · 3 }.2 

i'o .. al ·i68 . o 100.0 1 00.0 140.7 100.0 100.0 

.mployoo per 0.7 1.1 owner-operator 

l'h.e r at: ,.nalized f 3rms havin.~ ? . 1 • . • U. • .~ ~"0 r f rm, have 

two main componentsa 

(1) the own r-operator 

and (11) other full-ti e worker which could consist ot either 

a mnrriod mployo • ein le e plo1oe or wife of th o r·operator. 

Ot th 29.6 L . U. •a com ri 1 that of wlves, 27 nre tull­

ti o. Uowever th ir tull-t h lp waa not n ceesar111 absolutely 

impcr tiY to e lking ot the cowa. ~ ·~ 1lked l gely 

c uao tll y njoy doing ao not because ot neoeseity. It ia 

thu tt ot conjectur ne to whetb r ee wiYee would in 

.t ct help wi h th t r wor 1 d 1nYolYe4 1n il.ld.Dg 160 cows 

e ati nal z true r • r foro altho under t • 
r tio eture 6'? L . U.' h ve be n alloc ted a bei 



filled by married employees , single employees or full•time wives; 

it seom.o L. ~ ly that r.~ore .•• • woulJ haYe to be f rthcon nc r th 

two foro~r elas<:".OB of ln<>our, tha."l 1'10.!3 the c, no u ~.:.er th" or- ..;inal 

otructure . 

:'his beins so it :ia reasonable to sug,·est that the xtra 

demtllld for such labour coul b filled by din;~L;.cod O.Jner-operators • 

. 'ia~'>lacod own"'r-<l;, ~rato~n h.:1ve t.."te advantase of being trained in 

d ir:. f?~inc and i>ein.'.• fa:.,iliar i th the practical operations of a 

dairy fur.-:: . It ohoul !:lo noted thc.t not countinG o · ncr-operators , 

t!'le n w11Jcr of f ... ll-timo cm_Elo .. ·ees is lncrc ~ d by eight ._ . u . •s under 

the rot ionaliz.cd .:;tru~..turc . ··asuol o.n.i pnrt-ti . 1 bour r equire ents 

u der the r ational ized ~tructurc would r~~ain much tho came as under 

t he cri~innl atructure .
1 

If dis laced ovtner-operator!l cUd not b come c.~. loyeeo on 

dair<J !9rms; then trainin;: ~1ch mes alon_: til line.:; of t:tc t-Jrosent 

cadet sch.,me would have to bo .tncrea· od in cap:tcity to fill the 

expected incre nod dem,•uvl for :arriod or a.i.n~l" enp!oyee:.;. 

.. 'he above r"ema.rke concerning labour availability .:md 

train.' .. n~~ ru-e only relevant should $4Ch of th av$rage well orgn..'lizod 

f r~s require 2. 1 L. U. •s . Under exiating t ahnolo -'· t.1i., number 

or , .. . ·; . ' s .::1ay be r quired , but it ie alr ady beco!1ling apparent th t 

within the very lear f'uture, with the perfecting of the rotary 

milker, n.utor:1c tic udder otimulntor ard Cu? ro~:~ov d vl.cot. , o11.e an 

(the o~ner-operator / will, as m tter ot coura , be able to ~~lk at 

ast 16 cows by hi selt.2 .... uch r.1ajor t chnoloc.ic breakthroughs 

-roeu ·bly also have .rotound signitic oe wh n discuesinv th econo­

tUCG or aiae ot dairy f s. The opti.mUQ izeJ ot one , two. thr • • 

1 original f 
opor ti u. 

w vory much invol d 

A. R. Fr .pton. nsuece etul Dairy Fa ing in 
D!rl. to r ' ~, ting, Jun 7 t 1972• ( Un 

• Gooding. nte Cup ~emov y t 
._.__._._.d._.· ._._rt Decemb r 9• 19?1 , P• 8. 
Jackoon u ed var,yin iz s of h rr1ngbon 
g1Y n l bou in to obtai th opti um 
set of given ce dition • 

tb,e ' 70 t S t ., ! i OHJ 

11 eel). 
f'or ~'otary Milker , " 

a 



1.59· 

1 
four and five ~an dairy farms aa mooted by Jackson may ao result, 

change within the very near future. 

{eferring back to the rationalized str ucture , under 1968-69 

levels of technoloey it will be a en in Table 6. 2 that the 

employee/owner-operator ratio increases aa we move !rom the original 

structure to the rationalized structure . That is, for every one 

owner-operator there are o. '! employees in the origino.1.1 structure and 

1 .1 employees to every one o nor-operator in the rationalized 

structure , i . o . positions are reversed and employees (including 

wives) became moro numerous than owner-operators under the ration­

alized structur • i!owever if ne'" teeh'lolo ~ere t o enable the 

O\!tner-operator to virtually manage and run the average well organized 

faro by him~elf; then owner-operators would once again become nore 

numerous thnn employees. 

:'ho Value of :·lant and f ertilizer 

"be total book value of )lant increased by 32 . 7 per cent 

in covins froo the original to the rationalized structure . On a 

per acre baais the investment in plant wa3 approximately 5 more 

und r the rati.onalized them under the original structure . It is 

easier to reconcile the uo of more machinery on a larger t'o.rm than 

on a aealler dairy farm , here efficient utilization is more 

difficult to achieve. ...uch an increase 1n capital expenditur • 

moans thAt ouch extra capit l mu t be found for the agricultural 

industry under the ration&liz d structure. In effect it is the 

continu tion of substituting capital tor l bour that wrus shown to 

b ocourrl nationally 1 Chapt r II . 

Lik vise, the 

26 per cent under th 
of th signific oe t 

ttach 4 to tertil:iz r 

rationalize structur 

1 J ckaon, Loc . ci • 

total value ot tertili~er 
r tionalize4 tructur • 

d lime incrcaaod 
This is evidence 

own r-operatore of ell orsanized f 

tor incre se4 profitaaility. Und r he 

the Yalue ot fert ilizer averaged S). 6 p 
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acre or taking !t~rtllizer at ·:25 per ton , carted and spread, wq.e 

equivalent to 2.9 cat. per acre aa opposed to 2. } cwt. per acre 

under th~ orisin41 structure . 

In changing from the orieinal to the rutional ized structure 

two basic •sizo ' increases onn be seen to h~ve occurred: 

{i) :be xton ive kind 

e . g. l'hc additlon o'f land . lUatorically thio haa been 

occurring ~ecauae of the extra land required to efficiently utilize 

'lumpy' inputs, such as tractors and labour. ( ,itnea the number 

of cows one oan OQ.Jl now milk through a rotary rnilkor cvmpD.red with 

the walkthrough parlour) . 

(ii) Hhe intenoiv kind 

e., g. 'l'he o.ddi t ion of -nore tert lizer to increase ~ass 

production so that more cows can be milked, thuo increo.ainc output 

(without increasinG the acre ge) • 

. xtenuive and iatcnsive inputs should be looked upon as 

oo .:.ng com .,.lomcntary to each other. rhu. in tho rationa tized 

6truoture ~o have rarmo with larger acre sea, larger inputc of 

mnoh!..nery. ferti:iz r and cows . Higher ratio ot oows per L.u., 
milktat per cow, and milktat per cro . Smaller input or labour 

and 1 rger O. F. I . • {and N .r . I . •a) . 

To decide whether or not to co pt the by ot~e is th t -.xistecJ in th! S'!£!•Y ar a (in the 1968:§9 otrnctur , an 

tha.t one 

or more of the following po 

(1) That tot l output is inore ed without increa in total 

input . 

(11) That total output 1& maintained with fewer total input a. 
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(iii) ~at total output is increased whilst at the same time 

reducing total. inputs . 

~ruting capital inputs for the t~o otructurea we obtain the 

value cocpari::~on shown in 1able 6. ,3. 

:Ji.fferenceo in !nputo as •let een the 

:Jri :dnal and .ationalized .) tructures. 

Inputs :'bsolute chane;e in movin l) from the original 
the r ationalized structure (:~ ) 

+ -
L3nd and improve- 261, 5o8 monts 

Value of liveotock11 164, 430 
.'lMt and machinery 60, 719 

rotal 225 , 149 ,:G1 , 5o8 

No t .!feet - 36,359 

ibis value should not be contused ~th th •:otal vnlue 
of llvoatook Galea etc.• diocueeed earlier. 2he value 
of liv etock here, i3 the added aapit l value of extra 
livootock present in the rationalized structure. 

rable 6. 3 shows tha t a once and for all net coat Gaving 

fro~ in~uts of $36,,59 i achieved in r.oving fro tbe ori nal , 

to the rationu.lized a true ture . Such cost savings aro aaaociat 

to 

with an added annual a . F . I . ot $214,457. Ualng the :t . ;' .I./O. F. I . 

ratio ot $39. 14/$112. 39 (se P• 145) •• obtain ooetfici t ot 
o. )48. l'haretore of the '>214,457 added G. F. I ., . ?4, 6'1 is .:. F. I ., 
which , whon c pit lized t different r te of intere t t i es capital 

incre oe hown in table 6.4. 

I'he capital.i ed t •• r .I., at five per oat int re t r te, aq, 

repr aenta a Gi ifio t c pital iller nt. r eraor not onl7 ia 

t ·. re d ore e in tho number ot Labour Units (2'7• 3) r quir d to 

gon ~ te his w.r. I ., but also there woul4 b a conoid r bly 1acr e4 

profit obt ed from the rationaliz tionc thi •ould the 
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TA3Ll; 6,4 V~ues or \ddtd. n • .r· .r. \ SZ4, 6J1) when 

CaRitpli!od in Perpetu!t;t st Differes£ 
:atos of Interest (sm. ) 

:nte of Interest ( ) 2 • .5 5. 0 7. 5 10, 0 

Japitalized vnluo 2.98 1. 49 0 . )9 0 . '?5 of IT ~.-• T ('c . ) u . .. . J,... 

continuance of Gov rmnent aa1jintance dif'ficul t to justify. 

Ao a consequence the t~ird ooo lbility above (p . 161} is 

realized and the oricinal hypothcsiG is ace ateda i . e . ther~ w s 

an imbalanc• in resource use amongst dairy forma in the survey area 

in 1968-69. 

In r::ltionalizin;; the 1 ·)66-69 structure the net savinea in 

capital input nre amnll . ;row ver it ohould be rooembered tha.t in 

terms of the oanage:nent ~ochniques and the tochnolog; cxiotin~ in 

1961-69 thnt it in likely that the r ationalization waa not carried 

out optimally . 

Met hode exist by which he optioum t rc i & (baGed on th 

valuo ot output , acroago and n ber of 1 bour units tc . ) cnn be 

c~culatod. 1 Consequ tl1 a normative re truoturing could be 
o ried out in much the s e way CUl was don in t hio atudy. All 

these methods how Y r have their own 1d1o ynorasiea and aro dep nd nt 

upon certain aBMumpti~D • or instance the optimum farm so oolculate4 

1 :: . o . ae ely • ·•optim ~ia a of r.o.rmc under 
, Includina Renting, d 
• " ri • of 

• 19 ,. 



is only optimum given a assumed level of managerial ability and 

level of technology . 

~'ror.t the point of Yie" of thio study • tho n:ost sorioua of 

the objoctions associated with the optimum farm size, aro limted 

b low: 

(1) "ith roapect £o management: 

:·he il:sportance of t:;ood man£\6t'!t:tent in obtain.inr; hit;b 

production in a relationship that baa lone boon rcco~niz. d. 

If rostructuring ao to be on th basi~ of uainr, optimum 

farms; then th rationalizod s tructure would thcoreticall:t· be 

foaaiblo . :-ructic lly l OHlVer it i:l extrel"joly dubiou~ aa to 

whcthHr the r.w.nr ;emont input required by such a structure would 

exist. :~estructurinc; on the bacia of the optimum unit ' size ' would 

therefore amount to an academic exercine in calcul utin1~ tho rnD.JJnitude 

n.."'ld directlo.1 of ::- nourcc u.:oe inbalanco, without hilVi .. ,~ any r a.l 

relevance t o possible imple~entntion . 

(11) ·• ! th raopf<:t to t ohnolog: 

rho optimum farm •oiz • io only o ~ timurn for any ~iven 

level or tochnolo•:y . :'hus in provioun section~ it wns indicated 

that according to Jac.{son51 work , n f{J.rr.l with two labour unite, 130 

acres 3nd 160 co o was not nn o tinum 2 man unit under 1~6d-69 - . 
conJ.i tiona. tfo¥tevcr, t :.io doo not preclude the 'ossibility in 

th ncar !utur of 180 o.orcs and 160 cows beinc:; approrlcntely eG,ua.l 

to the opti~uo dairy r~r unit ith one labour unit . ~lvon tor 
instanc • a rotary ailker and other oo~plo entary devices to go 

with it . 

{iii} ilariabilit 

If rc tructurinu w rc to be carried out uaint; the conc•pt 

ot the optimum farm; it oulcl aasume th t all input were homo-

1 
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geneous. This asaumption is not true either in respect to fixed 
1 inputs. suoh as soil, topographyt f arm layout and climate or to 

variable inputs - especially with regards to employed labour. 

'I'he most important points are that under 196[;-69 

conditions a resource uae imbalance was round to have existed 

a.mons:Jt the surveyed dairy farme . ln .no fnr £hat the original 

structursc bas been. ~poth.et14H.\l.ly rostructu.red \GUb•Oj?tiil!gfllj 

on the Qaois of Qn averago well ~r;sae~e~ tar~ ~ t~1o stu9y 1 

t ,he. now structure is aot only; theOrQticall;t . !tHil~j,l)l! 02zt tU~t;> 

p~actic~\1~ reagible. ~he asb-optima¢ approa9h is intended to 

!t!fi!iOOt .~v .. hnt ts likslx 1 rather than wht.tt &,s :rsmotolx possible . 

\ostructurinr; on the bacia o! the avornn;, rnMat":enumt 

t r~at is found nationally for herds of bet ·:n~en 180-1?9 cowa , is• to 

o. considerable extont 1 eatiafying tho requirements :;l:;.cod by tho 

· ~anagerial aoility' constraint. 

'r'hough the cost ae.vings nchievod from the rationalized 

structure are relatively small , tho author considers th ~t equally or 

more im?ortant than thia f.totor is tho fact t~l,tt t ho unita com­

prising the r a tionalized structure will havez t!le Prosnect ot 
beigs viao1e bua1nessea into the toreeeqble futu~e. without tuttbtr 
pr&ee or,cost gupport measure~ t£~ the Governeoet of the d!l • 

In conaidering the synthesis of the rational.ized atrueture 

it is important to consider the macro nature of the problem, the 

,purpome for which the data w a oo.llcct d and the underlying 

usumptiona . 

Ful"ther dvutago or the rationalized structure nr 

Uscu sed 1a Chapte.r VII . 
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.... 1e Luxembourg Agreement makeo it clear that .~estern 

;·,uropean Hn.rket integration nnd agricultural rationalization 
1 

will 

result in traditional N. ~ . outlets for dairJ products graduall1 

dloo.ppoarinr, . 'l'he findin:; of new , equally ro.ounerBtive m.urkets , to 

replace aome o! the dwindlin~ U. K. sarket combined with lower 

incomes of dairy farmers in recent yo rs (rel·ltive to the secondary 

nnd tertiary sector~) are considered to be th najor problema facing 

the u . :~ . dairy industry . 

'!'his .otudy atte pta to analyse the extent of likely 

cn ··ngec , and their consequences, thnt can be expected to occur in 

a given area of tho induotry under sue. C:)nditions. i: jor trends 

wore looked at on ~ n ·.1tlonal soalu , whilst more spEcific ohancos 

were looked at on a very 1uc . more limited acale . 

nutionally , tho nue1ber of poraons ongag d in G.Gricultural 

purouita was ahown to bo declining both in totnl and ao a pcrcont ge 

of the total ~ort~ force . Tiio trend is expocted to contin~e . In 

doins oo the coQ• osition of tho agricaltural work force as also 

shown to be changing both in respect of ag and st tua (1 •• whether 

on on ccount , oployer or labour , or nn mpl oy et c . ) ln 

a.na.lyains the totAl nuobor of owner-operator (excluding ~tnoria) by 

age f roupe , over time , projoctiona or tbo •oat likely number of 

o~Yner-operatore up to tho year 2006 were made. ~plied in th oe 

1 
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projections was the magnitude and direction of policies that are 

going to be required in plannine the long term future ot N . ~ . 

agriculture . This is particularly so with regards to the 

structural changes that will be required . 

In order to reduco the taak of analyoing these anticipated 

structural chaneeo into a manageable studJ , the field or interest 

wao n~rrowed as follows: 

(i) ~j analysing o-o-o•a by age groupo (on a national ecale) . 

(ii) 3y predicting the probable otructure of dairy farms in a 

given area, likely to be in exiatcmca , by 1980-81. 

(i.ii) ·ationali.zing t ho existing structure of dairy .farma in 

that arcu mentioned in (11) above . 

f\llo.lysis of dairy ownar-operatora by age eroupa ,.., rovided 

a method of project in.~ tho t)r '}bablo future national number of dairy 

farms, tha t could be expected t o exist at any •;iven time in tho 

future. l'he ~: rojeotion showed th:.i t a continuinr; doolinc in the 

nnmbor of o-o-o•a could be expected. It is conaidercd thnt the 

analyais of structural chang s that could confidently be predicted 

to accompany the continuin~ decline in the number of owner-operatora , 

could bt!st be confined to s. pilot study . No provioun ntud:· or this 

type ha$ bee:1 undertaken in New ~ealand . 

'i'he data collected from the survey tarme , showed tho very 

real use that ase and associ~tive datn could be put to , in predicting 

the mo . t. likely s tructure that would exist by 1980- 81 . ~:uch data 

is seon by the aut:1or as bei. ng of pa.rticul· r use in lo incone 

dairying are a and where the continuation of pre9ent , or increased 

levels of production of milk supplies B91 assured. These 

supplies aro eauential to kee per unit costa f)f munur cturc low and 
to ennure roaoonable profitability. The current position ot tha 

Hanawatu co-operativ Dairy Coropa.n;y falls into tho latter c tego17. 

In uoing 5UCh dAta to pr diet th co t likely tutura 

otruoture and the production forthcoai fr<m that structure * certain 

assumptions had to bo m de. The results obtain d , ar thus onl7 



valid, providinc the 

from the asaumptions 

asaumptions do in fact hold. Any departure 

will result in an error in the predicted 

outco!!!Ce ,fowev r; it would appear that up to 1930-81 the i~ana ntu 

.;o-op rative Dairy Company c not look forward to a greatly incr ased 

aupply of milk (if in fact any), from the fa~s surveyed. 1 ~is 
prediction can only be m de for dair.r t'nroo in the survoy urea , as 

they were not representative (on the basis of hard size)2 or all -
the herdo au•)plyin•~ the linnaw. tu -:o-opern.tive Dairy ~ompany • 

.'lhilst nationally the llU.ilbcr or herds has decroased 

without a correoponding decline in the total output of oiD~fnt;3 
thio rol .ttionship ia in doubt for tho ourvey area. ln Chapt r IV 

P• 134; it wns cue ~eated that despite the doolino in the number of 

D -o•o ~xpected bofore 1930-81, that the total production of 

!:lilkfa.t fro11 the survey rea would i>robahly not fall . Thia; it was 

argued, was oect1use the re~ttining D..O.O'e by milking more cows and 

producing more rnilkfat per acre , due to new technology and managerial 

'. echniquco would maintain output . .:!o~tever, in i..hapter IV P• 130 

(foo~noto one) there was found to be a si nificant differonc{ 

~otween t hose dairy farmers who had, or who intended , to kuJ.:·, dairy 

beef with those ownin..;. .C:: 115 acres and tho1e owning ~ 115 acres • 

. ic;nific(l.ntly more dairy far.uero who had , or i ntended to keep, dairy 

beef in the next decade owned ~ 115 acres . 'The surve '" further 

9howed thn.t dair: beer wns beintt kept on these larg r fnra:3 in 

addition to, and not in place of cows bein ; milkod. ( n the basi 

of the nuober of cows b ing milked before and after starting to 

koep dairy be t stock) . 

!t ould appear that it any further div roitication is 

going to occur, it will be to an enterprise that co. )1 euts the 

1 Thi e into ccount any milk ( roduced in he 
atJrv y ar ) that is , or will b , s~ ... lus to the r"quireaenta 
ot the town ilk industry . An:3 such surplus ::~ilk would bo 
used for nut cturing purposes. 

2 y wer represent tiv on the b or herd iz 
pr dictio till could not be de b c u of the 
in the (p~eical and aocio- eoon 1c) environm t 

uppl1 ar a . (In lar ge study , • b cing 
• , tr titied e pling tecr~ique could e Qeed) , 

' See: 



dnir,;ing operation. Thos farmer on small creag s (her 

considered to be ~ 115 acrea) usually f :nd that their labour 

168. 

(1nc l udinc fanily labour) ic oufficient to run t.heir unit . 'l'heir 

major 11roblem is one of ma.i. " taining an adequate :J.F . I . fro~ a 

li~i ted : crea:;;e . ::ipecializin€ in dairying han allo cd thio nim 

to be uohioved. However , on larger units ( > 11.5 cres) wher th 

o ncr-oporntor •s labour is often extended , he looks for alternative 

enterprioes , with a low labour requirement , to coopl ment his 

dairying activities . Dairy bee f is auch an altcrnativ enterpriae. 

~~erefore so long nn the owner of a small unit can 

generate a. lo..r ~er ·-; • .r . I . from dairying alone, ho will not normally 

divcrn.tfy . ..owever , where labour 1a a limiting factor a.nd land io 

not fully utilizod 'oy milkin~: cows; then dairy boer 1e a profitable 

extension to the r· roin1:: eyotem. 

It wan the subjective impression of the nut:1or th:'l.t 

t hough t.1c acre ,;e ovmed in many cases would have permitted l!lorc 

cows t\, hav:- bc·cr. 1:1ilked, d.oin-:; so would hove rot:uired o~ ploylng 

.• oro ln"our. . .4r::1cr.s d!:litted th .... t even ~hero the nw!tber of extra 

cowa could be kept to warrant the employine of A man , doin0 so was 

unacceptable to the majori t :r of thorn on socio-economic grounds • 

.:onne;uently tho increase in r.1ilkfut production th·tt Clie;ht 

nave bco:; c :pee ted as a ~·csul t or more cowo bein · r.lilkod , by the 

!'erna:.ning farc1oru , will be re1uoed to the extent that non- family 

l~bour io required. Thia state~ent ho ever ia qualified by addinG 

that new technologi~s will undoubtedly enable t"los~ o nor-operators 

with larger orcage to h ndle aore cow , without ploying addition­

a labour . For e pl • wh n the tull potential or the rotary 

Qilking ohed 1 exploited with the d velopment and perfecting of 

co plc~ent ry devic a (e. g. nutomat1c udder ati ul tor and cup 

remov r} one man is xp ct d to be ble to milk 150• 200 cows , th -
avoiding the ec osi ty or eoployins em extrA m • l'heae ad:vanc e 

however will tak tim to be scioll ted and implemented by 

eXisting op~ .. ator • 

In ovin f r o the xpectod to th hypothetical 

the r ult obt&inod, g in, only hold so long s tho ass 

1tuation, 

ti 



underlying tb hypothesis nr~ valid. ~he reaults are only valid 

for the area under diseusBion and for the farms surveyed. Ao such , 

the stud:r should be looked upon a~ o. ;.ilot study for a more fully 

representative stuey. 1 The author augcests thot studies of thia 

type b. undertaken in other dairying areas in tho immediate future 

in order to ascertain the prcaence o.nd ma.r-nitude of (nina i"ror:t 

r ationalizntion . 

A retur:! to the pricoa prevailing for ctilkfat in 196ci-69 

to ether with the steady erosion of profits through coat inflation 

since thon, will rnaltc many more dairy fn.rrno mareinal. 11ure~nal 

in tho nense that their c0ntinued v1abi.dty aa dairy furr.ta io in 

doubt. 

~e author considero that in the event of cilk!at pricee 

fallin~ to their 1968-69 level it ould be he!pful to kno~ the 

extent of the low income problem on a district baeia. In the evont 

of ?rices fe.llin·· to sue l"!vols, lon-- ter. policies to ovcrc ;me these 

problems should aloo be formulated in advnoce . The c onsequences , in 

terms of inruto ood outpqts, of theoe policies bein& put into 

practice should also be eat imated. '1'hc coat of the necesa~ry 

resaarci: should be looked u:>on aa an insurnnce tmd as 'l.n investr~ent 

in the futuro prooperity o~ the New Zealond dairy indu.~try. ·> tch 

, olicioc (nee belo· , p. 177 ) :should be impler:~ented bcfo o .;uc·. low 

incNoe f~r;,,c po~e an intractable proble:n. ~~. 1 rnentatiun of ouch 

policies should be viewed aa increasing the lon.,. ter'll viability of 

t he dairy indu~try, as w 11 as eliminating the need for inte~1ttent 

Jovornnent auboidieD. 

produce 

output 

rt tion lizing tho dairy taros in the eurvey area to 

moro Yi ble structure had tho et!ect of 1ncr asin& total 

hilot at the s e ~ime r ducing, overall , the ount of 

capital i nputs requir d to obtain this tot 1 output . 

The direction of the ab olute chaages in individual 

1 .• ere this stuc:Qr ev r to b don on a nat· onol acaleJ it mo,y 
well b that r tional1z tion ould hav to b • on the 
tot correct d acr age (T.c •• • } This 1 eo ae th sur.ey 

a m not h ~• be tt typic in its l d utiliz tion c ared 
with other dairying d1str1c 
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inputs and outputs, in moving from t~o original (1968-69) structure , 

to the r a tionalized structure, were such a.s to increase the !J . t-~ .I. 

and :~ . Y .. l . L.ikewiso, gross productivity and p;rosn output ,por unit 

of lahour increased. Inpuva of fertilizer, stock , plant and 

:nacninery also increas d. .:.'he amount of cs.r,ito.l in land and build-

inca :lowever, decreased. Jationalizo.tion or build-nr:;s and other 

improvements is seen , in tho lonz run, ns beinc ru1 im1ortant source 

of coet savlng. Unloss sooc policy i :; ir.rplemented however, 

whereby the purchaaor is nblo to buy a property , for tho purposes 

of ~~algru1ution , ~ithout having to buy a second (and un·anted) 

:nilkin.; shed, etc., this p ·tential. cost oavin ·; will not be realized 

and will only <lo t a.s an impediment to W!lalgamation. The vendor 

·1aturally expects to be paid the approximate market value of the 
1 imDrovcments. 

.... ") • 1 !"' -

..;.. ·"\.• i. .A 

'3ef'ore any reconntruction (as opposed to adjustoenta )2 

arc made to any part of the rew ~ealand dairy industry the need for 

reconstruction must be seen: 

(i) to be needed 

(ii) to be economicall:, and eocia.lly justifiabl • 

• ith retereno to (i) evidence tor tho need of reconstruc-

tion has been prooent d in Chapt r I. 

is given below. 
Lvidence to justify (11) 

~he rn nitude in coat vines and incre oed out Jut fr 
tho ratioualiz d structure hav b en estimated. The coat 

1 1he Au tr ian Dair.y F Reconstruction Seh me 1ncorporut 
mean by which thio policy o be adopt • 

2 Evidence giv n in Chapters I, !I, and III, should dispel aDJ 
doubt as to ~ . z . iculture not d us 1 nat ction 
howev , under U~Jpioea of Gover,·ment p es the 
controll d ovem nt or r o rces o e pol 07 
ojectiv • 
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oavinga were not &rcat but the incre~sed output anticipated was 

enough to raise avera":e net frAr.n income per farm from c;J ,483 to 

!.6,302 (on the •aver o per fam' and • ave ~·agc well orgtmized rarm• 
r · spectively L3oe P• 14~) . An increase or $2 , 319 or 81 . 0 per 

cent. Other reasons for advocating a p .licy of reconstruction for 

selected areas are ao follows: 

A. N,tlonal Advantages tesultin, From ~atiopalization 

(i) :'he national advanta ,e of rr.Jtionalization would bo the 

elimination of Governtlont ansistance. 

{ii) ;caroc resources would b more efficiently utilized. 

( :mallor input rcsultinr; in greater output). 

(iii) ,_~overru:acnt lendin~~ institutions would be dealing with 

fewer ' pro~leo • farme~s and therefore be in a position to devote 

.ot"e time and ronourcen to progressive dairy fnrmers . 

(iv) . ere r·t. ti ona.lization to follovJ a co-ordino.tcd plan the 
-
Qovor~~cnt woul be in a bettor ·osition to undortoko rural-nocial 

Planning h~r<! implies a coat enving. i· or instonce in 

c rura area where there are many sonll dairy unitG , the number of 

ctu.ldre .. now proacnt • r:uxy warrant the addition or ne"' cl:worooms . 

hould the Government havo a plan to rati ·mali~e the dairJ Gtructure 

in th~t loeali t~r hO\iiCVer; it aLly well bo cconomi..; "llly adviBabl to 

make :-~ltornative arrancor.1onta for teaching the children, rather than 

·,u ~ ldin~ a pcrmnnont asoet that ia likely to have no use alter the 

rationalization o f unito occurn. 

(v) ource of labour for other industries. Dioplaced farm 

labour however would require retraining. In eo tar ao the 

rationalized 1nduotry r quires le s man-power than would oth r wiae 

be the caee, r oruitment or labour into the industry would be 

lower (as would prospects of t ownership) . 

(vi) Better ut ~ li tton of scarce Aovernoont and private 

ad't'ioory personnel, by i proving the F' . A.O./farmer ratio. 
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B. idvo.nta.geo AccruJ.n~ to the Do.ir;t Industry , tlG a f?eaul t 

of ~ationalizatio9 

(i) Fewer auppliera of nilk would mean: 

(a) lesa farm dairy tanka nnd r efrigerators , 

(b) fewer tankera required to collect milk, 

(c) better quo.lity control over the raw ')reduct . 

Dt~.ir::: Companies could afford to .lnntall more sophiDticatod equipment 

on the ! a rm aa there would be a larger throughput . 

(ii ) Dairy f'o.ctorieG would be in a b tter :)coition to monitor 

tronda in supL,ly nnd to produce a higher quality raw product . 

(iii) In so far th~t farm r~tionalization would increaae milk 

output (aec P• 159 t factory cap~tcity could be ::ore fully utilized , 

thereby lotl'ering per unit coots of manufacture with resulting 

benefito to the nation , ~ndustry and individuals . 

c. ~uv<:mtnr;co o: "lu t. .iona..Liz.at·on for the nJlvldual 

(i) L:oroviding the individual o mer-operator hnd t he right 
1 credentialo he would probably find credit aaeicr to obtain. 

Fewer O\mer-operatoro requiring capital and the ~aller totnl 

nrr.ount~ of ca:)ital required for land and improvements, \Yould make 

nore c.u i tal o.vaila.blc , evon thoush each individunl would re·iuire 

more or it . 

(ii) Gr~ater potential r turn for a given sot of conditione8 

(iii) Hor security in the knowledge that tho unit Bhould bo a 

viabl bu iness into the for ese able ruture. 

(iv) etter able to range t e ott it two men ar available , 

1 ':'he establi ont of haro.l develop ent bank h -.s been eoot ed 
by oeveral ricul t urt\11 te ae poases ing potent ial aclvo.ntag 
ovor the pr ent syate • to al.l ocat e cr dit . For instance 
see: • . J . · d , • ~ . Frampton and J . · .. M. r.ard nor , "Jubm1saio 
to the C ittee of Inquiry into ndins to F er , u t fq 
Univ reity , s pt b r 27 t 19?1 . (un~ubliah ) . 



or , if ctill only one man , better able to afford tooporary • ~· tand 

in ' labour . Less risk duo to poor health . rhio is of increasing 

relevance as working conditions and benefits rise in tho non- farm 
aector. 

(v) Better able to uti l ize and apply ne ~; :~ethods of 

technology . '.doption or new research findin.::;s - especially thooe 

embedded in larger and discrete ca~ ital inputs . 

:~e statement made ~Y the ; . ~ . ~ . (1964) that: 

••• while tho likely impact on production of the 
regroupin;; of unecono ic farms into bir.ger units m11y not 
be great ••• 

is not in accordance with the above findings . 

It ~ay be ( nnd often is) ari;ued that small dairy farms 

(in toras of acreage and total output) are viable businesses . In 

so tar that many o>mer- operators of such properties h u.ve a high 

equity , low costs or production and hish production per acre , they 

are viable - so lone as the pres2nt owner- operator remains on the 

farm . ilowcver , bcin i-\ small has inherent disadvantages . One of -
tho :- ore important beinG the inability to overcome the effects of 

rising costs. inflation and any shortfall in milkfat price • 

This inabilit.Y to generate an adequate v.F' . l. , and to adju t to 

exogenous changes ia considered by this author to be one of the 

major dcf cts of a small f • As previously noted , because manJ 
all t rms are already producing intenaively, the only way to 

incre e r venue (other than by purch inz inputs of t he ext nsiYe 

kind) io to cut co t and thon only so long s in doin r, so , revenue 

is not cut back disproportionately. 

As seen in Chapter IV the proble~ tor scall farms oomea 

1 See t Section 1. 3 , P• 14. 
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hen the present o er-operator wishes to retire. Usually th 

faro, is too small for anyone to take over per se, so it can either 

be purchaaod by an existing dairy farmer , and dairy production 

O)tainod from it, or else it can be completely loot to d irying. 

'l'ho oienificance or other wis of the l a tter assuoption ie looked at 

in oore deta~l i. ediately below. 

Sup,oeing , in the unlikely event of all factory oupply 

farm ... in :zew '"'ealrmd , with herds of leas than fifty cows and the 

resources a~sociated with these herds, beint; lost to tho dtrlry 

industry; then in 1970-71 2 , 613 htJrds of 13. 0 per cent of the 

totnl number of factory supply herds in New !.ealand would have dis-

ap!loared. ~ut , tho total butterfat sup1lied would only have 

declined by 1+ . 0 per cent, i . e . in terms of total output the loss of 

these herds ould not be great . Ho ever , if all herds with lese 

tLan 100 co s and the resources associntod with these harda were lost 

to the industry; then in 1970-71 11,12.; , or 54. 9 par cent of the 

total number of factor.· eu~)ply herds in N .,eal.and wo:1ld have 

<iisappeared and the total out~•ut of milkfat would have decreased by 

6.0 per cent . 

Lablo 7. 1 shows the total ailkfat produo d for the years 

1968-69 , 1969-70 and 1970- ; 1 . Tho p r cent and number of herds 

with leas than 100 cowo and greater th:m or equal to 1 0 cows is 

nlao shown together with the percento.c;e milkfat th1t these two 

groups of herdo supply. 

f~m Table 7 . 1; it is appar nt that for these ye s the 

number of factory sup ply herd in t; . z. w1 th ' 100 cow h11 be n 

declining absolutely and proportion tely. 

bee 1 occurrinu for herds w1 th :.~!!: 1 10 cows • 

The r verso situation h e 

• o percent ot total ilkf t produced by herd with 

~ 1CO cow ha beon decl i ning by over 3. 0 p r cent per ye , whll t 

th perc nt e of total milkf t produce by herd with ';!:: 100 cowe 

h been increasing by over 3. 0 per eent p r year. The h rd with 

~ 100 cowe re providi g an incr aaing proport ion ot th total 

i.lkf t . 



'l'AllLE ? .1 

A 

B 

c 

D 

E 

Total mi lktat (m. lb. ) 

llorda with ~ 100 cows no. 

% of total 

Total m1lkfat pr o- rotal m. lb 
due&d by her ds with 

.::::. 1 00 cows % of total 

No . 
Herda wi t h ~ 100 cowa 

% of total 

Tot al oilkfat pro- t otal m. lb 
duced by her cls with 

";!!it 100 cows ; of total . 

• Pr i Yate coomunication. 
~ll data rounded. 

.11th :;,= 100 ::;owe 

I 

Cl'tango f'ro;11 1968-1963- 69 1969- 70 1970- 71 Ghans e from 1969- · 
69 to 1969-70 70 to 1970- 71 

I 

: 

571 . 1 524. 4 - 46. ? 523. 4 
I 
t - 1. 0 

14, 138 12 , 60l~ - 1,534 11 , 120 I 
- 1. 484 I 

66 . 3 53. 1 8. 2 54.9 }. 2 : - -
21t5. 9 205. 6 - lJO. J 188. 6 - 17. 0 

4}. 0 39. 2 - }. 8 36. 1 - } . 1 

8 , 451 9, 103 + 652 10,587 + 1, 484 
I 

i 

; 

33. 7 lt1 . 9 + 8. 2 45. 1 + 3. 2 

325. 1 31-:} . 0 - 6. 3 334· 7 + 15. 9 
. 
I 
I 

57. 0 60. 8 + }. 8 63. 9 + 3. 1 
--

Adaptod from unpublished ;t . 
it • .:..J . Dairy 3oard data. 

~ 

""' \n 
• 



The ovidonce in ·:r-ablo 7.1 is by no meiltls conclu ive 

because of the short period tor nhich data are available for 

1'76. 

1 compari on. rowever, for the twos aaona , 1969-'70 and 1970·71, 

the total out uts of milkfat were virtually equal . Jeapi tc this 

t he output fu • herds ~ith C: 1 C~ cows between these two se sons. 

dropped b;-t 1, o . pounds whilst out1 ut froo herds with ';!= 100 co\Ja 

increased by only 15.9 m. pounds. In other words the decrease in 

production of herds with C::: 100 COWS WO.S not orfret by tho illCreaoed -
product :i on in the herdG wi tll ~ 1 J0 cows. !!.. thio trend wore to 

continue totlil r.!ilkfat producti0n would declino . .\n it is , the 

evidence presented in ~nhle 7.1 and Section 1. 3.1, augeento that 

total production will remain approximately static . 

I! the loss of re ources currently being lost to th 

dairy industry , from tho out of herds with ~ 100 co s could 

be llaltedt total production could be increased. A policy 

dosit;ned tu npeo'fically rontructure the smaller existinr: dairy 

farms , without reduc.i.nb th-.. o.rea available for dnir:tin,; . could well 

be profitnble no.ti.;nally . (.Jee pace 162 ). 

:~~ formal pl,)licy t o r o.tionnlize parts of tbe exii-Jting 

dairyinc otructuro (alone the linea of Chapter 'of and VI) •1ould 

result in advnntages to the nation, dairy industry and .~dividualo 

within that .. ndustry . 

It is uot the purpose of thia study to formulat e policy -
dec'l.nions required to implement the result of thia analysis. The 

principal objective of the tudy was to measure the effects of 

r tionalizin~ dniry fare in given ar a . om the results 

obt n d from this pilot study the author find that application of 

policies along the line of the Australian Dairy F a Recon truction 
~ 

Sche e~ could be of boaetit to the nation, the d ry industry and to 

individuals comprising tb t industr.1• 

1 4 analyai th t follows i further co plic t d b cauao ot th 
effects or the aevere drought in 1969-70. 

d Programs tor .Rural 
~l . A. 1 Uai versi ty of 

ber, 1970. 
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. ,etherho.ll, 1 Currie2 and Madden3 d scribe policies that 

could be used at: ideas to formulate suitable policiee with whioh to 

rationalize sel ·..,ted portion of the .. . 
1 • .u . dairy :ndustry . .. ,uch 

policies as are ';eleotedt if adopted now, may well be ch apor (or 

ev n profitable than letting the lo income problem develop to 

the extent that an •ad hoc• r acue operation 1~ preci~itnted . 

It 
!'c.Jrone, is lett to have t he final word : 

:'he i:1t'ortnnce of furr:t structure ae a. determinant 
of a~ riculturn1 productivity and efficiency is obvious 
even :rom purely a priori reasoning • .•• 

~-!at ural cond1 tions may limit the o.~):t' lieation of 
innovations. But tor tho greatest part of agriculture 
it ia institutional rather than natural factoro which 
inhibit flexibility in farm structur and prevent the 
full ndvant&Ge of innovations fro~ being realioed. 
Once llllld hao been laid out in farm.,., the pattern ie 
<llfficult to alter and b th l ws of inhorit.anco and 
syatema of lt:md tenure plo.y an io ortant p.1rt. 

i.'he effect of in~u ff'ici nt otruc tura.l adju.Jt.nont is 
to prevent costs per unit of out ;)ut in eal tons !roo 
bcin . as lo"l as nicht otherwise b possible • 

• • • more e.::tphasis to measures deai ed to 'lelp 
investment .i.n vi able o .... torprisos i ght pay orr ;umdco~ely 
in the lonL ~1n by rcducin~ tho induatries• dep ndcnce 
on sup, ort and ona ;linr_ it to dapt to the conditions 
rn.cing it . 

1 n. ·.;:etherall, ''F m r tionalization with pec1Al regard to 
~tructural chantS a: xp riencea fro oti•iti in n eden," 
J. of Yggioultural Econo ice, 15, 2, 189. De~eober , 1962. 

2 

3 

Currie, loo. ei • --M. dd n, 11 • Farm Iaprov ent and &:)tructure Sche e • " 
fir1Culture, Ministry of A iculture, · sh ries d o dl 

75, J, 99. rc. , 1968. 
McCrone , 
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In the dairy turm aoctor , decpite the nu,ber of herds 
c·:mtuJ.~inc ton or ooro cowa deeroABing from 31 , 200 in 1')6 - 61 to 
22 , 300 i~ 197C- 71 (n decrease oi 28. 5 por cent) ~nd the nymber of 
co a rr.ilked ovt:>r the sc.me period increasing fror, 1 , 929 , 000 to 
'> , 23;,ooo3, (an increase of 1t;. 1 per cent), real averaee not dairy 
!'~r i ncome ln 1970-71 wao lesa than at any time $inoc "l96,5-6l+. 

~he ronl average net furm income of dairy faroors was 
calculated by taking t ho consumer price index (for all groupe) !roo 
twentj five centres combined , and \rlth a baee yeu, 1965 -= 1000; 
this in<ie:;.: "'•1,.. then a ppli d to the appropriate aver ge net fa. 
.i.ncome per da.iry farrll . . ec Tn.>le A • 

1 

2 

' 

Year 

1960- 61 
1JG1-62 
1J62- 63 
196;>-64 
1964-65 

1965-66 

1 ,66 ... ·';~ 
1 )67-68 
196c...-69 
1)69-70 
"1970-71 

a 

b 

• 

Aver e .Iet ..... '4m 

lnc me per nai r,y 
r" ( $)a .. 

3 , 070 
) , ()4J 

;:> , 700 
2 ,746 
.:; , C.9G 

z, , 176 

: ,676 
1+,27.3 
lt , 069 
l~ '7 1 0 
) , 860 

!nd x b 
?eal average net 
far;n incooe per (1 ~65 • 1000) dair; fa.r .. 'l ( ) 

377 3500. 6 
893 2956 . 3 
916 '9l-t7 . 6 
935 ' J.56 . a 
967 3822.1 

1,000 I,176. 0 

1, 028 4543. 6 
1 , 090 :0)2C . 2 
1, 137 357~ . 7 
., ,193 .:$')43 . 0 
1 , 271 3036. 9 

and ........,iiiiiioo...,;;;;;iiiiiiil .. , A at , 1971 , P• 19. 
or Stati tic , ell1nston, 



:-.rter 1965, the av•rage not far:n income pet'" dtdry tam 
rer:ained vcr·· a~>proximatoly constant . :rowever , with tho ratJid 
ratos of inflation experienced 1nce 1966-6? rea.l average not f.-.rm 
incomes , with the exco;>tion ot th 1969- '70 season. ha.vo fallen • 

. or tho 1971 - 72 f3eason avcrat_.e ren.l net farm income for 
dairy f mere can confidently b expected to take an up turn . 
~1owever the future thereafter is not so asoured . i•ao .F . ..... . •.nion , 
·;hn.irman of the :Jair:i loRrd , recently aid that ~: . • dairy !"armors 
may have to take a. ncubstantial" dro,J in butter ~d 011eose returna 
\Jhen 1ritain enters tho ::-: . r~ . c . in February , 1973. 

1'ahle .". ::uould be interpret-ed aubjoct to th 
allowing constraints: 

(i) 7hcrc nrc ~t loaot t o national eotimntea oade of net 
far:.;t inco:nc; or!o put out by the Dc:Jo.rtment or ··;tatintica and the 
other (the one used hare) iol:luod by the ;)airy Joard . l"hey both 
· r'dico.te co:~rnrnble trends but differ in a. solute tems prirn'\l'ily 
boc&u~e of differinc ~urvoy t c~niques and definitions. 

(ii) ~hore are many conaW':ler price indoxea thut could have been 
u3od but there is generally little difference betwee~ them and 
n-:~t:1iag to 3-"lJ tho.t the one chonon ie any leso or ore meaningful 
than an~' o! th!; t>thcrs. 

(iii) In so f ;;Ar th t not l r~ inooue is not entirely o;.ent on 
it mn covProd '):f t!1e consu:11er price index; the derived real not 
.. ·.1r·:.: inco!lle io lowered or raJ.aed d pending on wheth r tho rat of 
: 'lfla.tion hss been higher or lower on th se ite.os or expenditure , 
t.n.n on thoao itcrns ex..:l1citly ·:overed by the all groupe oonawnor 
prlce index. I'h effect of thi iu probably to Call!le lose of 0. 
divcrr,cney betwoon n t and real net faro incoo s . 

(iv) ~1e index iB dorivod for a calendar year but the 
tvera;;e net f'nr:n inoo:::soa are c lculated on a 31st ::nrch f.i.n~cial 
yeur . 'l'hia discrepancy 1~ not importa'1 t . 

a 

ur.tr . Onion Join t-; . t . c . 
oh • 1'+, 1972. P• .2 . 

dJ.tf enc 
r11,1971• P• 

' Roal1 t •, n 

: A 
64. 

cultural oduotion Council , 
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r:otimation .of ·rotal .. uroeea.n Owner ,·~porator.e )l t}J;e Groues • 

The following detailed doscr!.ption of he'll age groups, for 
the tota.l 'lUDbnr of r.uropean 0\Vnar-oporators , uere obtained in 7able 
5. 5 (p. 61) holdn only for the yea.r under discuoaion; nr\."lely 1936. 
'!'h.i~, due to chan~cr:; in definitions , changing of oceup:-..tiona.l cla.sces, 
omiaaions and other idiosyncrasies found in the oc:!!"'JOea were l'OOJJOn­

s:!. bJ e for siir.;ht (!i ff'erc-nces in a.p:oroocn fro:n :census t •:.> census. 

,;.stimate for 123§; From the Do!>tini.:>n of • ~ . ·o;nlati,)O .c··,sus , 
ln1ustri o and .~cu~atians . 

Occup·!tion .irou.7s nnd .-rinci::>a.J occu.).,ti-;na . 
--CC'.J!intional status . Hales." 

.. I I I F 

"hose desi!Jna!..ed •o.nployor • .::~.nd •own account • un,ler occtlpa­
tiona1 status and who probaJly own ~ 11 acros ar doc:ned to be 
o~ner-oper3tora. 

Under ,e:riculturul and :·a.ctoro...l ?ecup.,tion~, code :1uc:bers 
.:?J t.o ?9 , the follo\rlng occupations were oon.J.iderod tc bo those rcpro­
:.;enting owner-opcratorn . J'heir code nUr~ber~•, occupt:~tion nnd nuc:t'boro 
under • omj)loye::- ' and ' own account ' are chown in "..'n') le 1 . 1. 

.;ode .r;ricul tural a'1toral 
.:~.ployor 1 cc::.unt Total vcoupntiono l.l'i'/l 

20 -.'heat or other grain 
crowcr , ~ricultural 988 ~.)O 1,d18 
fan~or (oo defined) 

.~1 ·'amor in ~:bcod Fnr::'ling 4, 379 3, 536 / , 915 

22 i or, · . v . ;) . a 3ottlor ;;;4 lf8} 1')17 
!~ . v . D . 

2} . iheeptarm r • station• 
7 , 8~!) ) , 13.3 13, 028 

0 or , runholder 
24 Dairy farm r 1},812 20, 58? 34,399 
29 i1oultr;r r er 1}!• 5'+2 6?6 

.31 cbardis t fruit or 
nut grower 765 899 1, 664 
(excluding ape ) 

37 ttnrket garderaer 42S ..... , 
';).) 1 , 3?8 

59 .;b remilker 715 795 1,570 

29,501 33,?58 6}, 265 
-
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.... o' what arbitrarily onitted fro th above ll t aa flU" o..a 
malen nr concerned, ~o pos9ible would-be ownor-op~r'tora e. g. (}8) 
"~ra 'l"'.fl!ltm, seed-grower, flo.~ r-Jro er,. nd uortioulturaliot. 
".ilOY were o.:itted tl for the QOot part the~· prob:\::~ly have !1oldineo of 
~ 11 ncroa and aeovndly their omission was not siGni!ic~~t, there 
bolne only 447 in the two oacu?~tional status clas~en in 1936. 

Gnly 14 of tot~l 1.1alo ohzuoemillr:ers desi n·:t.tod ae suci1, fell 
outside th aoove two at tua claasos . :' res;;rnabl :· therefore, ::> 
o.nu )_. p~r cent ob'1.re1iH ro 1 re included ~n the 1att- .i.• -,, 'la :3 . 1. 
!t ia not io'ilediatel.:r obvious that their inc ... 'lSi on ,'l.. owncr-
o. eratora i:; correct, ·.o11evor, t' ~ rou~:wut the , erie . .> !lere 
s:;arer:'11l!:ero have been Bv en.nmer.:tted t~1ey have ·.e~m boluded in the 
cstim...t .. :~ of total otmer-oprc:rators . 

On i·a ~e 38 of '/olu.me X occupations by n.gc z roupe (and 
tlar,jtn.l r.;ta.tua) are give:1 . Unfortunately occu.pations are not 
ro.rjorted by age .:;rou ,, for ..: uet '•m.loycr• und 'own ac otL~t• cl:."'ae:s. 
In.stea~.. Ue. ~ • ~,~, ~e rc!.orted !or nll vcou i t.:..<mul stat\.Oo la.a~e , 
i . e. onploycr, own account , wages and salar:; , ap.,_.1r<.mtice , etc., by 
occ.J.J.:..l.lons. 1:.lso , i.>osid a t. o ,e occu ;a.t1una a loot 1.1 in :u.::,lo ~ . 1 
u.-; r· ,z-eH~ntin.: o ncr-operator·;, p:1;;o ;.t on~crates r-: ny :tore , some 
of .-.:d.c . C'J 1 :.d o.'JA U1l~: l'C!JN:ncl'lt le;:i ti~nte owner-op~.-·rntor •6 • 
{.2/) ~tu.d-ntoc. f.:H·r:•wr and breeder. ~'hcrcforc a r.cw li..11t i · raYm 
~; .:.11.:i t~.c .,u"l:.. rc :.m ... or oo.c!. rlGO · ~rou.~ i:t:'lc!"tod . :.,ct: .:tJl. c . • ~ . 

, o~·, frc!l: t!le ur.ou• i.~ occu:;~ti-nc ch..>WP i. :r,.I)!.C ' • I it. l.:; c.!.c ...... :­
t.'l.:-d .. not ul: t .. one listed under the O.P!)ropriu ·c occu_1:.\tion b' a.-:;e 
rr .... u.;;)G ~-t .' •. ole .3,.2 nro omer-oper.:ltorn ar:; defined. e.r; • • able h 1 
.List a: 

34,399 
but under :aole J. 2 

va.iry fa mer 34,576 

rhe ifferonce of 177 nrc not fro~ • ~ployer ' and •own 
account• olar..o " • hut from one O- tho other tntua clnsc;co. To 
alir.rinate these fro::. the u ~ups iu J.&blo .2, e ch a.p;o 3roup io 
represent d as n p roontage of the total in that occupation nnd thon 
t,nt p rc nt ~e io taken tor tho ocoup tion total in ~able 3.1 giving 
now just ac gro·.tp3 for •ezploy r• d •o ocount' only . Se 
Tnbl ~ • >• • e totnl 1n ?able J. 3 ia still greater than th t total 
of 63,265 in T ble 3. 1 becauae ' eoplo,y r• and •own account ' categor• 
ics nr only1enmernted tor tho mot 1 i Ortant (numerically) 
occupat1ono. her occup tiort o.;p arin in ·rtabl .2 but not in 
l'nble .l.1 c nnot be ad.1uot and in so f r th t thoir n >or will 
include so c p ople who e not ownor-operators; then th tot in 
i' blo 9. } is 1it~le hizh• ~· la~ive to th total, tho e enu.eratod 
under occu iono appearing in T ble B. 2 but no in >•1 are ver.y 
s all (1 . 2 por cent); therefor not being ble tom h noc &G&r7 
a!juat ent io conaidorod un1mpo t t. 

1 



'rASl.m J . 2: 

ode Occupation < ~r 25- Y.t -~ j- ~~ :~ 't5-51• J5- (j I ~ 65 I ·: .. . all ... ·otal '~ J 

20 ~heat or other grain 
53 )04 _. ;2 457 ;81 1 232 1 - H 1,82 I 

grower 
4"1 I I<"t'lmer in •:lixeci I 2051 1 ' , <Y; I 1 ._, 36 1 2 , 121 1 1 , s 15 I 1J65 I 4 II '1 , 95 farming ' ' . 
22 I 3ettler, N. v . D. I 431 1, 71 171+ ' 2o:. I ;:05 I 12G I 1 Farflor ,. N.o.n. 
2.3 I ~hoop taroor, station 362 .: , o:;; ~ ' J!t!• 3 ,:51 5 .: t {:~7 , • s;;, I 11 ov.'Uer etc . 
2ft I lla1ry tnn::or 1 , 212 0 , 10:: ?. ')·5..~ ; . 165 G , ~ 1 J •' .,., • ::> 12 .;.~ , •• }c. 

25 Cattlofarmer, b~azier 6 22 24 68 " } ;o 1,; 

26 Uorsebreeder 1 ? 1 I~ a 2 
27 tud stoct fa1~er and 1 1 j 1 ,) 5 1 - 21 

or~eder 

28 ,.·i;; r ...... er 15 23 .30 21 1'/ .;: - 114 v 

29 • :>oul try tamer 93 11.~ 111?. 11'J 1D5 ''"lj 2 778 
31 Clrchardi~t , fruit or 98 ,?_?lt )2;~ 4.~6 L33 ?25 - 1 ' 78'+1 nut grower 

3 . 
32 I Grape grogar L~ 4 5 \.• 2 - 29 
33 Hopsrooer 4 ') ') 10 15 5 - 52 

""obacca grow&r 13 1,1 ~5 ?.2 ,,. c; - 121 
35 I .'omato grower ? :'.) :>6 ).5 23 15 - 129 

otato grower 1 J 
,... 

.5 1 1 - 16! .) 

37 I ! ,nrket gare ener 21 ') }'Jl.; ".3 '+62 573 1 /? 4 2 , 02 
5? .)haret'lilker J.:):J 55' - _;66 31 0 1l~3 "' " - • :JEll ' { I t 

) ,.151 . ' .:> 11 ·~ ·1 ··· ,., . ., J1 e s13 1 ") "61 t Vj ,i • ', , , r.;.. • ; t 1 ,~. l r- , 0,)6 1+1 65 .,5.., 
t -• I ~ 

a ~J • ... •"' . !iot a pccii'ied. ..... 
c;o 
N . 



1' ABLE ll:..2_: 
. CCU!'l"L t l.J~.::>J 
-- ~--l.'.ceuo; tlmltS :..i.:...tcd 2 n ab.t ~ ~ •• ..'"th~r ccu~· . . 

"'"'!0 ::t~ ..... .{... ... '! ) .;, ~ • ? • 

;;odo I Cccup'ltion I < 25 ,~;;-3/l ; ,_ ,_ ~~ I 1.t '")• ~;!· I r• r- ..(, r:: J) .)) ~ (y I 'ot::-.l -
20 I "'rt~-"it or other grain I -, I 3o; I .," I I -· I j:)O I 25o I 1, 318 !:rower ,1)V •• ;r"l 

21 I F,.:.rmor in ~ixed I ?·J1 I 1 '1 v'• t : , 7 .,\} I .:: , 11o 1 : ,E.19 I n6::l f 7. 15 
f;lrni.n~; 

; -~ 

22. I Settler, l; . (; . J . I '+1 I 11 , 1 164 I 192 I 19:? I 118 I ~ 17 Fu.r:1or , :; . u . ··j . 

23 I .3hoep f armer , station 352 2,09?. 1 -' ·}.52 ' ' )1.2 ' , ',"1] "i , 621 1} , ... ·~8 tc. 
2q ' Dairr ta=or 

1 , 201+ 6 , u{.~ ~ • ') ;4 ; , 125 r. , IB? ),277 ..54 , )99 
~5 CG. ttlefarr.wr, f;rnzicr 6 2.2 ~4 Oil 03 '}0 293 
26 Horsebrceder , 

•' 1 J t , 2 12 ,_ 

i?.? .~ tud ~tock t'ar.1er m•d 1 1 3 10 5 
.. 21 breeder 
I 

23 I ?ig tnrmer 1) ,- ;.iO ?1 17 ·') 114 .... ;> v 

29 i'oul trJ farmer 51 ;6 124 148 161 6!~ 676 
31 ·..)rohardi~t, frult or 

92 -·55 306 :.;9'7 '•C4 Z1.: 1.664 
O'ftOr 

32 lr.rare r:rowar 4 '~ 5 8 6 'l 29 .. 
33 .lOP! -rc 11er 4 ) 9 10 15 ~ 52 
;4 :'ob:...cco r;rlj::~er 13 1.1 ;·6 • .J ... 14 s 1 ;,1 ..... 
A-5 roo~ to ~ror;er j :'j .> 35 2.} 

., . 
1.~9 t./ 

:~otllto t,ro..,er 1 5 5 5 1 1 16 
57 I Marl:et v•rdm1or 1li2 :·oB 357 516 25) 1~0 1 t :>78 
59 ~hr,re:'1.il.kcr 1~4 :53 3t;2 307 1 !,. f 1" i t 570 I 

, 4~2 1 C, T~) 11: , IH:'/ 16 , .)!;4 13 , 030 6, -;46 1 64 , ""52
1 ..... 

Ci:) 

w . 
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e same procedure ia carried out for fecales . lhoir 
adjusted ace gro~1po ore cor:bined with the a,pproprinte male age group 
to give tho total num~cr of owner- operators for 1936, as being: 

< 2~ ?.:Z-;~4 ,5!2-l~l~ '~-,2-,24 2,2-64 :>- 62 f'4 • .::) • Total 

; .n.lc , J._o·) 1._' t 92.3 1It , l~07 16 , ,;4!• 1.] , 030 6, ?116 64 , 052 . t L.. 

;·cmale .o 184 58'/ 1 '1 37 1,298 ;>o4 1 l, ' 169 ..)U 

:.; , 460 11 t '107 1lt , 994 17 , 681 14 , 328 7,650 1 68 , 221 

whic!! , >then r~undcd to the nearest 10'} eivcs: 
.~ ,500 11,100 15 , 000 11 , 7~~0 1 ~ , 3C·O 7 , 6~0 65 , 200 



185 . 

t• • ..... 

1 
Koi:Seny dofinco a ;:::.rkov Chain · rocess as tJeing 

deter:lincd by specifyin•: the tollo 1ing intoro3tion s 

~'here i $ s;i von n sot of tJtnto., ( •1 , ~- , , • •• , ·' ) • 
~be proceo· cnn be ln one and only ona of thaoo staEos 
at a ~ive~ tiae ~nd it movco aucecouively from one atate 
to anoth r . .ach ~ovo 1~ called o otco . ~he 
pro'nbility that tho ~roceGB movoE Cr?c 1 to~. Jepcnds 
only on the otate ...;

1 
tha t it ocou:•ied before th~ step . 

l'he transition ;.ro'ntbllity pi i which biver? t :1c r robabili ty 
t; :w. t the procoss will ~:: ove fi'~rn s. to oj in g ivon for 
every pair of states . Uoo an ifutial ot~rtin~ atate 
i. specified at hich tho orocooo is assu~ed 

... 'he tr.s.=u'd. tion ?robabili tics ""'ij can be r (•preoented in 
the for.71 of a tran~1i t ion m. trix so the.t : 

1 

·'ij ~ 0 for ull i and j 

.. lt:10u ~:1 tho ace groun data of nblos .3. 5 o.nd _5 . 1.? .fn1fil 
the re :miro:'.'lentc of bcin(; detailed , time- ordered u.nd exiGtin.; over 
ti;ne ; it i o not ;oon:ole to conotruct • nenning!:\:1 tran:::ition 
.::atrix nince t he r-robabili ty of :noving f r on ota.ta i t o ctate j .. 1 . 
i . e . :'ne ower-oporator co.n only ::;ot older .md c an only ~o from 
.:me a. e -rou-, to the one lnrnedintely follo inr, it . .::.tc h a "'n.trix 
rJo·;ld loo.-· like t he fol2.o!Iinr:: 

.:.;2 
. 

1 '3 ) lt 5 .... G 

'1 0 1 0 0 0 0 

.... ?. 0 0 1 0 0 0 

3 
0 0 0 1 0 0 

lJ = 
It 0 0 0 0 1 0 

"'5 0 0 0 0 0 1 

36 0 0 0 0 0 1 

.her e .,) 1 .c::: 25 ;34 = 45 54 

..,2 II: 2:i - 34 .5 
a: 55 54 

s, 3.5 - 44 ( • 

~6 = ~ 6; 

1 ( ....on don : 
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hicn. , when combined with the initial stHrting st,lte 
is mcanin;~le<Js .ith regards to dcter:nininr; aay the n t 1 atep . 

~rouble ~rises ~ainly because the census dQta only 
re ;)ort ~ tot-:1 net .lOVe:-Jents . ln the Sib ;ence of .. et'lilcd 
i . forr.~:.>.ti )n on inlividu:1l owner-opcrat, r uovc:nents the :nrkov 
~roccas lose~ the c'3sence of its u;efulneou as a predictlnJ tool. 
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APPENDIX D: 

L1e total owner-operator dat a was fitted in equation C 
(see p. 73) by omitting the 1946 data and forcin~~ the function t'lrougn 
tile observed data for 1966. 

t .1e t~eneral model can be stated: 

(i) 1 * 1966 

subject to 

that is to say 

i.e. the estimated regre:Jsion passes throu:~'l t he observed value for 1966. 

~ubtractin~ (ii) fron (i) 

(Hi) Tnerefore 

where Y1* equals the diff renee of each census period from 1966 cen<Jus data. 

i.e. 1 "' 1966 

Least square estimates of B1 and e2 are t~us estimated directly from (iii). 

T~e estimated value of a is obtained by substituting B1 and ~2 

into (11), giving: 

a • Yl966 - B1t1966 - B2t 21966• 



tl~y ownr?r- j r.'ltvru 'oy d -s ,,rc;...p:; •• rc 
tho t.a'Jl c -rcr tot • uro•;Cll o · nc!'-opt'r·ttor' : ee 
. or 1 ~ 36 !:. 1H:~ r levant duta la: 

1ge prou- < --~ • rJ- 3'1 :;- - 44 4'-)4 55-6 1~ 

!..E.ll 
d· iry f·!r1ler 1 ' 

, I -' . , 0/2 . ' 93l• 9 . 125 6 , /07 
shHrci:iil <•)r 1 :. !t 555 )6.:! 50? 1'·7 

1 o~ale 

,.r ·fur.~cr ) ~-
/ , 16 ,:>-'3;.~ //!) . 1 r' 

s l'!? il:,er ) (, 6 ') 9 

. '1•1,.., - ··I :) ,( [}1 .. 10,216 7 t /b') l ' /•t 

c:.:tr .ctod !"ro~ 

p z} • n di :< •) • 

~ - tot.u 

5, 277 34 , 3)9 
1 1, 570 

716 ., , 6)1 
- )5 

,J1,_, _r3 , 1})) 

lecuuGe tl e a 0 0 groJ a h·v been ·djustea (c.cept for 
fern .... le ,.are .• l.:.lk(.rs) ncoor.!i'1 to ' c:1 oyer• nd •ol n account', the 
.atn is CJ, t~ercd accut~ta e~ou~ to ao rounded to t~e t·r~3t te1 • 
. .:n .• c ,u~ntlw , t')r 1.;C the fin'J.l age groups t,eca.:c: 

< _!") 25- _;;!~ 3,-1,4 45- 5'• ))-()4 ~ tot:1l 

1 ' 4?:- 'i , 750 8 , ()~.o 1' , 220 7 , 760 ) , .J10 :r; , 1:4o 
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APPENDIX F: 

The f ollot.,ring is the mctho ology by 1.rhich t ile dairy o'Wner·­
orerator data vas fitted by cirafting a 1uadratic to a linear function. 

In order to join these functions at the year 1936, a:1 per 
equatio tl G (.Jee p. 89), required t!lre~ assumptionR to be made: 

(1) T~at the 1906 - 1936 data could he represented by a 1uadratic 
function of the type: 

(a) 1 al906, •••; 1936 

(ii) That t he data 1936 - 1966 (omitting 1946 data) could bes t 
be fitted to a linear function of the t ype: 

(o) i • 1936, 1956, 1966 

(iii) That the two functions (a) and (b) above would meet and therefore 
l:>e equal at poin t tl936 in time. 

Consequently: 

(c) y l936 • a+ ~ ltl936 + B2t21936 • Y + a3 t193 6 

therefore Y .. a + S1t1936 + 82t2 1936 - S3t1936 

substitutinF; y in (b) 

Y • a 
i 

+ 6ltl936 + S2t21936 - 133 tl93 6 + e3t1 

• + S3 (ti - tl936) 

where K • a+ S1t1936 + S2t1936 

The least square estimates of a, B1,S2 and 83 are estimated 
directly from (d). 

The curve represented by (d) above, i.e. equation G, 
is continuous but does not possess continuous first derivatives at the point 
of graft of tile two equations expressed by (a) and (b) abovel. 

1 In order to obtain continuous first derivativ s see: 

W.A.Fuller, "Grafted Polynomial as Approxim ting Functions" , 
The Australian J. of Agricultural Economics 13, 1, 35, June, 1969. 



:·he ::>u:rvey 1rca dopic • e1 in ?'isure '1 . 1 ( r) . )5) is 
disti.n~.;:uished by four !:1a,jor soU c .te:sories whic'1 in tcrnHl of 
~ncr<:u:>: n<: or,lcr of ngc; 'li'C: 

190, 

(i) .ho nrea :~:1rkod by ~ . arc ,_)ley ' ocant soils c _ ;.JL->tine 
;jf the ra •idl · '1.Ccun:ul;lt,in; ,·arewanui ~i criee . .:'his ar' :.\ is ntill 
sabj~ct to fl.oo . ..:in--; ( tho· .. t.·h lcus since floo:i coutrols 'tnve been 
1.:1r l•,ru ented). 'o'::t-;on arewunui textur:-es arc silt lo-.unt;, fine 
santb 1 vams a nd hGavy silt loamc; . 

( ll) 'he ·t rca im'!'ledi.A.tely west nnd enat of th~ 'roun ·. ivor 
(m <l r k cd ~) tlr'C a. l.;o cl::u:u·• ified az ~le·• eoent soils formed from 
•, l uviur;; hut. &1' ' the ::;l o ~:~ l:r accumulating h<lir:..:.n,;a cries of s ~,ilo; 

>lhose tc:d;. ·tren arc silt loa!l'!s , fine nand' loam<> , 1--c V,\• --Ut loams 
;•l t !1 .:>::1-..l l .• r<:t1:, of pent:; silt lo'lrTl!S e 

(iii) .uc :1rca '1ort'> of :·s.i r r<n1rc towno •1 i ~· (mnrked .:) nre ·· ley 
·~.~-lo, furme d fro;-;! al1~1vi·.c1 anct rtt't:> t 11e r.on-nccu.-:-,ul . ti:q; ( that 
l:J :;,, O't 1 n •t ~.!lb jected t"J flo·;:iinr,) .e rfl.kurn .erics of .. w· lo ; 
t~:lo ' ·-; ~extt:rc> :\r'J silt lo:l:ns , fine Bundy lo:-.-r:ts :tn•t ;;an·ly loam :> . 

·o~'or,ra :hically t ho nrea covered by tho t :trce .;oil oories 
nb~vc conoi~ts o£ a Qeriea of river flat t~rraccs st~rtin 5 fr .u the 

an£Awntu ~ivt:-r ln the ooutheast and rl.sin~:: to 10:) ft . u. . r-: . 1 . to 
t 10 oo 1 ~oun r. , i '.licated on tile :i<tp , in the .~est . :'he ;oil 
•:eries j,rc !"cl :1 t~d and VTJr . rinc t .. ally ir. the tlme of t!1cit:' 
;ie o:;ltioa . 

(iv) ~ho area nurroundin~; ,on~;otea townat1 i (mflr k od 'JJ i s on a 
dgh torru.co h.'<.~ ft . n .5 . l e o..nd c '"'nsi s ts of ~·elloa Dre .. e r .• rt:l formed 
fro m loer!;, , colluviur"l and al1uviu:, who ' ~ :'ok omaru ... aries ,, r s,-,;la 
ho.s t 11C ~.i r,-le texture of silt lotun. i{ol a tive to the other oreao 
n·:>ove; t 'l :.a (tren · cw whore t l.e rr.a jori ty of the survey farr:'lA .vcre 
sit ua ted . 

, 11 f our eerles arc r~~o ned for their wetness . ij o ~ ever, 

the causes for t! t iO ·..- ~ tnc :;n dlffer. In the ooil erien (i), (i ~ ) 
and (iii ) above . thew tnoss is due to a ground wat r table 
directly related to the Orou and M&nawatu avers . :Jater p . rcola.ten 
U!· fr.) .: \ln ..ierneath , and 1 ts draina~e uoually noeet;si tate pu ping. 

Ir; tho :'okom ru soil ueries (iv) , t the lo r 1wrt or 
the protil is d oom • .1cted fragipan 1r"1i.ch resulte in a ne~hed ater 
table causin~ ~eason lly et soil conditi~ns . Ext~noive artificial 
drainage is requir-d . 



l':Jl. 

the ir" cow o•p.d.vr.lent ( • '· · ·· • , coeffici~nts wore those 
u.·cd by tho ,~,:~rt!":ent of -'t~ric~,- ture and publi~~ted o.s · n ap,!Jendix 
i"' ' ··rr.·int:; as u Oltn.Lr·<HH' '• 

.~.'he value or stock .;:;,l· t'lkon to be the :;amc at the 
oe;!,innin and end of t~ea.a"n. l'he diffeN·P.:=~ hct.:eea th~ t·"o vnlue 
tot'll'· ~iOw thrrefore a r~floction oi' the c:Hnf:e in. the :1u b~,r of 
stock kept . ~e vuJuec used are tno· c uned by the Jcp~rt~cnt of 
At:ric·ll turc fo::- 1 ;6 .. -6') in their ca ~.o t.istory sc!-1 me . .; t.n.n.lnrd 
valuco are based on C,1!.dcrvative !:11d·,,t r alir;,_tions . ··~~1 ~ 11 
. .;; .o e th c ,t. nctard V!ll uea and • • • . • for diff en t ~ t • n!:;es of 
:rios.i.a.n and ,_ eraey stock . 

. .uiv ... lcnt 

. ricuian dairy c:ttle Jcr~cy ~=' ir-., c~ttlc 
l.c·~o; of :>tocrl: 

. t ·tnti· .rd VllUe.S . .... . . :tu.nd·~rd v· lues . ' . 
< r ) (:) 

· ..lves 111 . 00 . 4 1v . 00 . ; 
. 1 yr . heifers 5 'J. OG . 7 It· • 0] . 5 

"') yr • i.eif0rc 90 . 00 1 . 3 /5. ':J<) 1. 0 . . 
.: . 3 yr • heifc-r3 100. 00 1 . 3 ·;o . ·:c 1 . u 

. il'..(i·.:., co 
100. 00 1. 3 ' ' ' 1 . 0 ~ 3 y r e . 

.~ ... .., 

nilki n1 cow ?0 . 00 1. 3 65 ... )0 1 . 0 > 8 yra. 
~ry cows any o.ee 65. 00 1. 3 r;o . oo 1 . 0 

'~ull ., • 1 yr. ao. oo . ? 60.00 .s 
"iulls ' :) yr. ? .. \ . (.. 

130. 00 · 9 90. 00 . 7 over 
3 . 1 :rr. otoer s 6o. oo -7 45. 00 .s 
ri . 2 yr. ate r s 90 . 00 · 7 6,5 . 00 · 5 
l\ . 3 yr. s t oer s 120. 00 ·7 90. 00 · 5 ullocke 

• 



A Pl::zNDIX I: 

86 0 ;fi-:,~­
LP:...R. TOnS 
:n~q..,; A3KED 

"DO YOU INTLND MAN rJ lNO .r;:Is 
FARH UNTIL YOU RETIR " 

~w - 3 - rtDc, rou INTI·:nn c R~YINO 
Of4 DAI?YIHO :-. LS.:: 'lliERE? II 

.. er both leaving dairy 
farming within the next 4 

NO - 2 years to take up jobs in 
town . !3oth units had lese 
them 100 1croo. 

1as going to the "aikato 
within the next 3 yearn and 

Y~3 - 1 w s not due to retire for 
16 or IDore years. Dnit 
had leas than 100 acres . 

m::.:>ULT : Loss of 231 acres nnd 5? ,383 
lb of milktat per yo r to 
the dairy industry on the 
basis of 1968- 69 production . 

y:r;.; - 80 ) 'DO YOU Irfl'EUD C1 RRY it1G IT ON S A DAIRY FARH - IWVIDING 
D/K - 3 ) 'l'HING.S DO 1' r OJ:;!' AHY ~':ORSb THAN TIIl!.'Y ARE NO 11 

Hv - 6 tr ,;i{St J.)...; Yuu .... NI.3,;.G .... GtLiliGHlG OV1~1 
.:- ·<uDUC'f I-li. " 

y ~;.~ - 76 
D/K - 1 

1-2 

6 

1-2 

3 

5-6 
1 

7-10 years? 

2 respondents 

-{.,...:>ULT : :..ose of 762 acres and 155, 582 lb ot 
milkfat per year to the dairy 
industry on the basis of 1968-69 
production. 

) 
".:H:N DC YOU ENVISAG" HETIRING? 11 

) 

3-4 5-6 ? -1 0 11-15 16 years 

1 8 8 24 30 re pond nts 

No . of r spondents 

with d fin d 

1 < 100 

.5 > 1.50 

1 > 1.50 5 ~ 100 

1 = 114 

2 "> 1.50 

6 ~ 100 

1 = 131 

1 > 150 ere 



SEL~CTED BIBLIOGRAPHY 

Agricultural Committee. 
My 1962• Tho 
iiellins ton 

Agricultural Production Gouncll. 
ot tho ~~arming Industry. 
PD.rty , ~ellington 1 May, 

l ).?.. 

Agricu,ltural Develo;gment Conference 1963=§4, t~eport. 
·'ellington : r; . ,-:; . Goverm:~ent ~~'rinter , February, 1966. 

Cl awson, H. ''Aging Farmers and Agricultural ;. olicy." J. F~rc~ 
conomics. 45, 1, 13. February , 1)63. 

Cronin, ~i . and Candler, :t . Pactors '[indering Ineret¥Jed Production 
on the ~an§itaiki i 1lni.ns and in Galatea. Massey 
University, Palrnerston North l Ha.rch , 1968. 

Cumberland, K. D.; Pryde , J . G. and 0 ickering , ii . 1.. . 11 Governmont Aid 
for Farming. " T'roo . ot tho ~uakura .:armors • Conf erencg 
:;eek. HMilton • ~l . z., 1971 . -

;;urrie, :::: . A. "~)uccea tul f arm Amalgamation.'' e in 
North rn Irel!J!d, .February, 1969. 

Durbin, J • and f'atson , a . .... • ""resting tor Serial Correlation in 
Least Squares Regresoion. II. • '' Bioca trika, Vol. 38. 
parto 1 and 2 , P• 159. June, 1951. 

op an I:oonomic Communi t7. ;.;H~o.;,;r:;.oa~ni!iid•um-...;;.;"""'Oi::oi'ri~-..~iiit"t 
i\Sf1cultur in the E, t ,c. 
AgricUlture 1 §So. 

F stinger, L. and Katz, D., e4 • 
eheviorpl Soiouces• 

sinston, 1953. 
Fr pton, 3ubs141e • Relp or 

~~~--~~=· Maaoey Univer ity, 

nct.iona. 
13, 1, } 5. 



Gallup , G. ''M thods or Collecting D ta: Lvalu tion in E-xtension. n 
i d . D. ~rn. 'ashington : Division or Extension 
~caearch and Tr aining , u . ~ . D . A ., 1959· 

Ready , r; . o. ''Op timal :'>1zos of Farms Under Va rying TenUl"e Forms , 
Including .lenting , Ownership , J t a te and Collective 
3truet uree . " 1}!erigan J . ot \gricaltureJ. .:.:conotlios . 53 1 

1 , 17. f ebruary , 1 CJ71 . 

Hussey , D. l) . and ?hilpott , n.P. '' f roductivi.ty and I ncome of !ow 
.~eolaAd Agriculture 1921-67. '' Aaricult\lral 'conomic::s 
aeaearch Uni A. e: . 3 . U,. Lincoln 

Jackson , :~ . G . "A. ~tudy of t he onomies ot Size in ·; . ~ . Daicy 
raming. " Haeoey University , .Pal:nernton Nort h ; 
Unpublished aanterate Theeie, 1971 . 

Jon a , G. £ . and Simmona , I. . J . "Towards an Interpretation of 
Change in Faril1 Structur a A !-lottingh ehir Caso .Study . " 
'!'be F J<.co st . University or Oxford Agricul tural 
~con~ Research Instit ut e . 10 , 8, ~32 . 

Y..;;ldor , D.; :3eneko , H. and flryant , '? . Comparison of ~esource 
·~oturns ot .'. ell-organi~ed Iowa f'nn:ss with ~elected ~!on -
r'arr.t Ooport unitiea. r{esearch Sullotin 491. ,.&r • and 
tfome :.co . :::xp . J tation , I owa State Univers ity of ..icience 
and Teollnolo~;;y . Haren • 1961 . 

Knnel , n. " Age Co::tponents ot Deer ace in NUDbers of Formers , :Iorth 
Central .Jtatcs , 189C>-19.54. " J • Farm EconQiltice . 43, 2 , 
247. May , 1961. 

}:,emeny , J . G.; r.lirkil , li.; Jnell , J.r ... and l'hompson , G. L . Finite 
Ma t hematical 3truc t uro . London : Prentice dall 
International , 1959· 

' 11iew (U . K. ) Farm ImpDovement and ~tructu.re Schettes. u 
icu t ure , Minist ry of Agriculture , Fiohcrie and 

.. , 3, 99· March , 1968. 

lanawatu 

l1cCrone, a. "The Case 
A., ic\llture. '' 
1965. 

COClpanf Liaited. 
Pal.m rat on 

ia nritieh 
_.._._._._.__.._~-.~-..--.-.~• June , 

cl 

era , R,.J . "Aoouraoy of A e Report1n i n t he 1950 Unite<! Statee 
Cen us. " ericg Stgt1s £lo l 49 , 268 , 326. 
December, 193', 

' 



lJL 

New Zealand Dairy Board , Farm Production Division. A Survey 
of the Economic S£ructure of Factory Supply Dairy Farms 
in N. Z. Vola. III, IV and VI. Annual aeports and 
Statements of Accounts. 

New Zealand Dept. of Statistics • 
. '/ellington. 

Honthly Abstract of Statistics. 

• :1 .z. Official Yearbooks. .7el l ington : 
--------~~----Government f~inting Office . 

----------~-----· Censuses . 
Reports on the Census. N. Z. ' uinquennial 

Fapi, u. and Nunn, c., ode. Economic Problems of Agriculture in 
Industrial Societiea. London : International Bconomic 
Associations, 1969. 

Payne, S. L. The Art of Asking c~eations. Princeton s Princeton 
University Press, i95i. 

Philpott, 3. P. "Agricultural Implications of the National 
Development Conference." .1.'roc. of the Ruakura Farmers' 
Conference Week. Hamilton, N. Z., 1969. 

<osa, 13 . J . ''Farming : An Industry in Need of Adjustment? 11 

of the 21st Lincoln College Farmer s ' Conference . 
Lincoln, N. Z., 1971. 

Proc . -
Technical Committee. Efficient Organization in 

We bb 

the Korth Central R ion of the United States in 1 
~· Research Bulletin 5 o. Agr. and Hoae ~co. Exp . 
3tation. Iowa State University of Science and Technology. 
Harch , 1 968. 

D. N. R. "Future of Large Scale J'atmlng in N. Z." 
the 18th Lincoln College Farmers• Conference. 
N. Z., 1§?;8. 

Proc. ot 
Lincoln, 

etherall, H. "Farm Rationalization with Speci.al Regard to 
Structural Changes : Experiences from Activities in 
Sweden." J • . ot Agricultural Economics. 15, 2, 189. 
December , 1962. 


	10001
	10002
	10003
	10004
	10005
	10006
	10007
	10008
	10009
	10010
	10011
	10012
	10013
	10014
	10015
	10016
	10017
	10018
	10019
	10020
	10021
	10022
	10023
	10024
	10025
	10026
	10027
	10028
	10029
	10030
	10031
	10032
	10033
	10034
	10035
	10036
	10037
	10038
	10039
	10040
	10041
	10042
	10043
	10044
	10045
	10046
	10047
	10048
	10049
	10050
	10051
	10052
	10053
	10054
	10055
	10056
	10057
	10058
	10059
	10060
	10061
	10062
	10063
	10064
	10065
	10066
	10067
	10068
	10069
	10070
	10071
	10072
	10073
	10074
	10075
	10076
	10077
	10078
	10079
	10080
	10081
	10082
	10083
	10084
	10085
	10086
	10087
	10088
	10089
	10090
	10091
	10092
	10093
	10094
	10095
	10096
	10097
	10098
	10099
	10100
	10101
	10102
	10103
	10104
	10105
	10106
	10107
	10108
	10109
	10110
	10111
	10112
	10113
	10114
	10115
	10116
	10117
	10118
	10119
	10120
	10121
	10122
	10123
	10124
	10125
	10126
	10127
	10128
	10129
	10130
	10131
	10132
	10133
	10134
	10135
	10136
	10137
	10138
	10139
	10140
	10141
	10142
	10143
	10144
	10145
	10146
	10147
	10148
	10149
	10150
	10151
	10152
	10153
	10154
	10155
	10156
	10157
	10158
	10159
	10160
	10161
	10162
	10163
	10164
	10165
	10166
	10167
	10168
	10169
	10170
	10171
	10172
	10173
	10174
	10175
	10176
	10177
	10178
	10179
	10180
	10181
	10182
	10183
	10184
	10185
	10186
	10187
	10188
	10189
	10190
	10191
	10192
	10193
	10194
	10195
	10196
	10197
	10198
	10199
	10200
	10201
	10202
	10203
	10204
	10205



