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ABSTRACT 

The dec i si on of t h e Canterbury (N. Z. ) Malting Company to 

expand a nd to locate its second barley proces s ing plant 

near Mar t on has meant that consjderable land u se changes 

may occur in the surrounding farming area, particularly the 
Manawatu coastal lowlands and terraces . 

A mail survey of 600 farmers in the Kairanga , Manawatu , 

Oroua and part of the Rangitikei counties found that of 

those res?onding , 51 farmers had definite intentions of 

growing bar l ey for ? r ocessing into malt and 74 possibly 

would do so . I t was difficult to establish how much l and 

would be affected because policy matters , such as returns , 

had not been established at the time of the survey . The 

p l ant requires over 30 , 000 tonnes or 7 , 000 hectare s of 

barley annu a l ly once maltings are in f ul l OJeration. 

I nter esting observations were able to be made , however, 

with resp ect to characteristics of farmers likely to grow 

malting barley, how information about the malting barley 

p lant has been dif fused, and attitudes of farmers towards 

growing b arley and engaging in contracts . 

The Manawatu is now an e stabli shed mixed cropping and f a t 

lamb farming region and the establishment of the malting 

barley p lant should strengthen this position. Land use 

changes may occur in terms of changing cropp ing patterns if 

malting barley replaces other crops , but the impression 

g?ined is that most of the malting barley will be grown on 

land formerly in pasture . The nature of barley as a crop , 

with a short growing period and the ability of the pasture 

to be renewed with improved.species in winter , means that 

the increased cropping may be comp lementary to the exi sting 

cropping/fattening pattern and enhance agricultur al p r oduct­
ivity in the region. 
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CHAPTER ONE 

RESEARCH PROBLEM AND DESIGN 

DESCRIPTION OF THE PROBLEM 

Now that a malting industry is being established at 
Marton , the com?etition for cereal grains will 
increase and an upsurge in cropping will result 
( Ministry of Agriculture a nd Fi sheries , 1977, 23) . 

'J 

On 7 July , 1978 , the Canterbury ( N. Z. ) Malting Com?any 

announced that it would definitely proceed with the proposed 

$12 mil lion malting barley p l an t near Marton . Malting, it 

was ho? ed , woul d commence after the 1979-1 980 barley harvest, 

utilising 30 , 000 tonnes ( approximately 7 , 000 hectares) 

annually once in full production. The introduction of this 

firm is likely to have cons iderable impact on the farming 

patterns of the Manawatu and a djoining regions and as such 

is of interest to both geographers and agriculturalists . 

The research p roblem is to study the likely i mpact of the 

malting barley p lant on established land use p atterns in the 

Manawatu an d on the economi c life of the region affected by 

malting comp any decisions . In doing this , considerable 

attention is given to farmer beh aviour in an attempt to 

explain why farmers a dop t new agricultural ideas a nd 

p ractices . The growing of barley for malting i s seen as an 

examp le of a new agricultural practice in this r egion. 

The decision of the malting company to locate its second 

p lant near Marton follows a feasibility study finding Marton 

to be the least cost location of four studied and close to 

all necessary resources, the most important being a 

considerable supply of barley. The necessity of the company 

to expand has arisen from the large domestic demand for malt , 

ultimately to be used in the brewing of beer, and a new but 

increasing export trade in malt . 



The p lant, as a new input in the l and use system of the 

Manawatu, will "? rovide a stable outlet for barley . Over the 

pas t decade considerable areas of barley have been grown in 

the region for stock feedin g pur?oses , with sur?lus 

p roduction filling Auck land and Tauranga markets . The 

recent reduction in this trade due to changing trans? ort 

p olicies has meant that the growing of barley for malt may 

replace some of this area a nd perh aps some in other crops 

such as wheat . On the other hand, much of the area growing 

malting barley may be land taken out of pastur e for cropp i ng 

for a short period of the year . If pasture re? l~cement 

occurs , followed by the establishment of new pasture with 

imp roved sp ecies , and is carried out in conjunction with the 

farm rotation syst em including lamb f attening in the winter 

months, then the entrance of the malting barley p lant into H ,e: 

region may boost agricultural productivity and confirm the 

Manawatu ' s r ecent p osition as a mixed cropp ing/livestock 

f at tening region. Should this occur and should the ma jority 

of the p lant ' s requirements be me t from within the Manaw a tu , 

the i mpact will not only be felt by f armers but a l so by tho se 

servicing the agricultur a l industry . 

AIMS OF THE STUDY 

To study the likely imp acts of the plant , this research 

focu ses on analysing the p ossible changes that may occur in 

an area affected by malting company decisions . A series of 

p rop ositions about these likely changes will be formulated 

and wil l be tested by means of a major mail survey of farmers 

and a smaller survey of service companies . 

Theories and principles of agricultural geography are 

utilised to help explain how land use patterns develop and 

to see how a major land use change represents the aggregate 

of a number of land use decisions on the part of individual 

£armers. 



Nature of Agricultural Geogra?hY 

The scope of geography as a disciuline 1s wide , incor? ora1ir1~1 

concepts and methods of other discip lines from the physic a l 

sciences to the humanities . It s principle concern is the 

investigation and understanding of sp atia l patterns 
of human and phys ical phenomena on the earth ' s 
surface , and their interrelationship s (Symons , 
1 97 O, 1 ) . 

I ts d istinctive p oint of view is that it puts space and 

location first . Coppock notes that 

ideally there should not be divisions in geography , 
but in p ractice it is im?ossible for anyone to have 
greater than a superficial acquaintance with the 
whole field so geographers tend to specialise by 
area and topic . (C oppock , 1 968 , 1 54 ) . 

This study tooic falls within the real m of agricu l tural 

geography which is defined a s 

the de script ion and explanation of the spatial 
variations of agriculture . ( Gregor , 1970 , 2) 

and has e mer ged as an entity since the early twentieth 

century . Bernhard , as ear ly as 1 91 5 , stated that agr icult ­

ur a l geography i s at the service of both ' agriculture and 

geo gr ap hy ' while Coppock , in 1968 , called for greater co­

operation between agricul tur a l economists and agricultur al 

geogr aphers (Coppock , 1 968 , 166). 

Agricultural geography is frequently regarded as a br anch of 

economi c geography , u tilising a number of economi c concepts 

( Morgan and Munton , 1 971, 3). Economic models of agricultural 

location and decision mak ing have been employed but 

increas ingly agricultural geographers , as wel l as economists , 

have realised that man is neither fully rational nor fully 

informed when making economic deci sions . Ins tead, his 

decision environment is only part of the re a l environment 

and his objectives may not be solely economic. Moreover , the 

element. of stochasm or randomness exists - two farmers in 

identical situations may make quite different land use 

decisions (Found, 1 97 0 , 133). In agricultural geography , the 



farmer ' s decision to opt for a certain en terprise and to 

a dopt innovations which may intensify or alter his 

production pattern are seen as a p roduct of situational , 

economic , personality and social forces . The farmer ' s 

objectives are thus of paramount importance . I f a number 
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of farmers adopt a similar innovat ion or farming system , the 

aggregate of these decisions will have a discernible imp act 

on the land use pattern of the area and p erhaps be sufficient 

to mould a distinctive agricultural region . 

The ecological or man-environment component of agricultural 

geography is also relevant to this study to?ic . It is based 

on the idea ' that the mul titude of natural and human objects 

and attributes in an area are closely related to each other 

and interact with one another ' (Blunden et al , 1 978 vii) . In 

agricultural geography , agricul tural systems are recognised 

simply as distinctive types of man- mod ified ecosystems and 

show that whi le the phys ic a l environment does not determine 

what farming enterprises can occur , it does set broad 

constra ints over which enterprises can be successfully 

performed. Harris regards agriculture as ' an integral part 

of the environment in which it practised ' ( Harris , 1969 , 1 34) 

while Munton shows that the outputs of the ecological system 

are transfor med by t he farmer' s decisions and management into 

inputs of the economic system (Munt on , 1 969 , 148) . 

Rutherfor d also links the economic and e c ological viewpoints 

b y applying general systems theory t o the study o f 

agr icultural geography , showing how a nested h i erarchy o f 

systems ex i sts ranging in magni tude from t he on- farm 

ecosystem to economic links between groups of f arms and major 

n ational and i nt e r n a tiona l mark e t s (Ru t herford, 1 9 70 , 5 3- 57). 

Bei n g a g e o gr aphic study, this top ic also t akes no t e of the 

s p atial analysi s paradigm which s ees al l phenome na loca ted 

at certain p oints on the earth' s surf a ce and a ttemp ts to 

show p atterns and interact i on p rocesses . In agricul tur a l 

geography, the location of agriculture as an economi c a ctivi ty 

is imp ortant, with loc~tion theories describing what forms of 
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agriculture shoul d occur at certain locat i ons or why land use 

patterns have deve loped. The locat ion aspect is also 

important when examining the d iffusion of new agricultural 

ideas and p ractices . 

This study thus utilises the overall framework of agricultur a l 

geograp hy , stressing the economic , ecological and s p atial 

components , to look at factors affecting farmers ' deci sions 

to adop t or r eject innovations which in turn help intensify 

existing land u se pat t erns or formulate new ones . The 

individual farmer is seen as the key comp onent , the sum of o 

number of land use decisions having considerable impact at 

local , regional and national levels. 

RESEARCH DESIGN 

A series of prop ositions has been formulated, some based on 

previous studies of innovation a doption an d diffu sion, for 

example , while others are mor e predictive in nature . Within 

each p roposition a number of null hypotheses have a lso been 

formul ated , compar ing farmers "-'ho intend to grow malting 

barley with the total p opulation on a number of factors . 

The p ropositions attempt to explain how and why change could 

take place cons equent u p on the establishment of the malting 

barley p l a nt . They a ttemp t to grapp le with why farmers a dopt 

innov a tions and how s uch innovations ( for example , the 

decision to grow malting barley) spread as well as the likely 

effects the new firm could h ave on current land use patterns 

and agricultural serv ices . 

Prop ositions 

The p rop ositions are: 

1. That farmers possessing certain characteristics are more 

likely to be recep tive to innovation and change. These 

characteristics include: 
youthfulness 

- higher levels of education 



6 

farming experience 
- higher total indebtedness 
- larger size of farm 
- propens ity of son(s) to inherit the family farm. 

2 . That the diffusions of information about the entrance of 

the malting barley plant will be through three main 

communic a tion ch anne l s : 

i) Face-to-face contact 

- Malting company rep resentatives 
- M. A.F. and private consultants 
- seed and grain agents 
- innovative neighbours 

ii) Group contact 

- discus sion groups 
- field days 
- club membership 

iii) Mass media 

- agricultural pub lications 
- television and radio 
- newsp ap ers . 

3 , That the comp onents of l and use are dynami c . At any 

given p oint in time, however , they are in a state of 

equilibrium , but a new input may cause modification of 

the balance of the components of the land use system. 

Therefore: 

i) The malting barley p lant as a new input will alter 

the equilibrium of the existing l and use pattern by 

creating a new demand with stable economic returns 

for a crop readily grown in most parts of the region. 

iD For areas designated suitable for intensive cropping 

by D.S. I.R . Soil Bureau, there will be a move from; 

- feed to malt barley; 
- from other crops, especially p otatoes and maize, 

to barley; 
- from pastoral farming to more intensive cash 

cropping . 

iiD The disturbance of the equilibrium for the region 

will be great if the plant is to obtain its 30,000 

tonnes (7,000 hectares) required annually from within 

the Manawatu, but for the individual farm change will 



be relatively small scale and short term . 

iv) This d isturbance of the equilibrium could have 

consequer.ces outside the Manawatu if the plant 

cannot establish its supp ly area here . In this 

case the supply area will have to be extended to the 

Northern Wairara?a and Southern Hawkes Bay , dist ance 

becoming an additional cost factor . 

4 . The establishment of the malting barley p lant at Marton 

will have only limited impact on the economy of the 

Manawatu in general and of Marton in particuiar . 

Data Gathering 

The initial intention was to attempt to ?redict the likely 

impact of the p rop osed malting barley p lant on rural land use 

on the basis of the actual impact caused by the existing 

local p rocessing industries . Let ters seeking coop eration were 

posted to two local food processors and met with no resp onse . 

Further letters to the same firms evoked a telephone call 

from the manager of one firm who felt that he could be of 

little assistance because his firm bought its inputs on the 

op en market , with no contracts operating , and was on a small 

scale . The lack of response from the other firm meant that 

this part of the study was shelved . 

Coop er a tion from the Canterbury ( N. Z. ) Malting Company was 

also sought and confirmed. I nitial talks with Mr Philip 

Wauchop and Mr John Biggs , both research officers, yielded 

areas of interest and concern and were endorsed by the 

manager o f the firm in Chri stchurch, Mr H.P. Kearney . The 

lack of definite intention of the company for many months, 

due to an internal shareholder takeover bid within Lion 

Breweries , the ma j or shareholder of the malt ing company, 

meant that much of their informa tion and field research was 

on a hypothetical basis. 

A questionnaire was deemed necessary for the main data 

gathering effort, to attempt to predict the p otential area of 
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malting barley and the types of land use it could replace as 

wel l as assessing attitudes of farmers to change in general 

and malting barley in particular . The final questionnaire 

comprised two parts . Part A sought demographi c data and to 

build u p a p rofile of the f armer popu l ation , p articularly 

at titudes towards change in gener al . Part B oertained more 

to cropp ing - past , present and potential - and sought a 

commitment of intention as to growing malting barley. 

1 . Samp le Frame 

A samp l e frame , numbering 600 , was drawn u p ctt random 

from the four county electoral roll s , up dated to 

Sep tember 1 977 . One hundred a nd fifty farmers from 

each county were selecte d , a ' farmer ' b eing a r ateJ ,ayer 

who was a lso rated on a Pest _Destruct ion or Ca lchm:nt 

Board . Equal numbers were chosen from each county as 

the number of ' farmer s ' in each was similar ( Table 1 . 1 ). 

Table 1 . 1 : Samp l e Frame 

No . No . Total Com )leted 
County ' Farmers ' Select e d Responses Res)onses 

Percent Percent 

Kair anga 722 1 50 27 27 . 3 

Orou a 7 0 4 1 50 22 2 0 . 0 

Manawatu 7 43 1 50 29 30 . 2 

Rangitike i( a ) 
7 50 150 22 2 2 . 5 ( part thereof ) 

TOTAL 29 1 9 6 00 100 1 oo. 0 

Sourc e : Electoral Roll s , 1 977, and F ie ld Surv ey, J une 1 97 8 . 

( a) Rangi tikei bounded Tur ak i na Valley to the north·~·es t 
and Huntervill e and Rangi tike i Ri ver to the north and 
east. 

2. Resp ons e 

The inten tion was to look at possible change within the 

full s p ectrum of f arming types, from small to· large 

holdings and from p a storal to arable enterp rises. Of the 

total of 471 resp ons es, however, only 315 were 'analysable ' 



due to farmers feeling that the questionnaire was 

inapplicable due to the scale or type of their enter? ri s e 

while a few declined to p articip ate . Problems arising 

from the sample frame meant that over ten percent ( 62) 

of the total were actually residential sections only , 

and four reci? ients had died p rior to Se?tember 1977, 

one as far back as 197 3 . Thus of the 600 questionnaires 

sent , the following result was obtained : 

315 were completed; 

1 56 were not completed of which : -

62 were residential (less than 5 ha) 

1 5 were smallholders ( 6 to 50 ha) 

17 were not engaged 
. . 
in cropp ing 

26 had leased out their la.nd 

8 declined to p articipate 

19 were returned to sender 

5 were deceased 

4 were duplicated 

1 29 did not respond . 

Thus desp ite the overall response rate of 79 ~ercent , 

completed returns amounted to only 53 percent of the 

total mailing . If incompleted responses arising from the 

sample frame are excluded ( namely residential, return to 

sender, deceased and duplicated - totalling 90) then the 

response rate of completed returns rises to 62 percent. 

This was not unexpected and a tot a l of 300 completed 

returns was the aim . A str atified sample of arable 

farmers may have reduced this wastage, but would also 

have reduced cert ain parts of the analysis desired, for 

example discovering how many non cropping farmers may 

change land use . 

A smaller questionnaire was p osted to seed and grain 

merchants in Palmerston North, Marton and Feilding and to 

contractors in the four counties , being a comp lete sample 

taken from the yellow pages of the te l ephone directory . 

Responses from the merchants was p leasing, with 9 out of 



12 replying whi le only 2 of the 16 agricu l tural 

contractors responded . 

3 - The Majl Questionnaires 

1 J 

The decision to opt for mai l questionnaires was b ased on 

the obvious advant ages of ' low cost , geographic flexibil ­

ity and simultaneous di s?ersal ' (K anuk and Berenson , 1975 , 

440 ) as well as the absence of interviewer bias a nd 

press ure. It was essentially a bro a d spectrum 

questionnaire rather th an an in-dep th survey which may 

more usefully b e carried out in person. The.disadvantages 

of traditionally low resp onse rates (Ambler , 1 977, repor ts 

variations from 39 to 73 perc ent ; Kanuk and Berenson, 

1975, from 28 to 100 percent ) and bias from both 

incomplete r e turns and nonresponse were felt to be out ­

weighed . Every effort was made to increase the respons~ 

rate before , during and af ter first wave mailing of the 

questionnaire , thu s a t tempting to reduce such bias . 

i ) Re sp onse Rate 

The first criticism of mail questionnaires concerns 

the t r aditiona lly low r esponse rates, Att emp t s to 

increase both the speed and level of r esponse were 

cl assified by Kanu k and Berenson (1 975 , 441) as by 

timing ( pr e l iminary , concurrent and follow up 

techniques ) and by technique ( questionnaire l ength, 

format, sponsorship , anonymity and so on ) . Kanuk 

and Berenson survey the liter ature on mail question­

naires in the United States within such a framework. 

a) Preliminary notific ation of a self a dminis t ered 

survey is a recognised means of encouraging 

response. Bourke (1978) in a survey of New 

Zealand households found that a preliminary 

letter and one follow up elicited a faster but 

not a higher response than two follow u ps but 

no prenotifi c ation. Kanuk and Berenson (1975) 

concluded al so that multiple follow ups tended 

to elicit a better response than preliminary 

letters. 
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Prenot ification of individua l farn.ers was there­

fore not undertaken but several attempts were 

made to increase the response . The questionnajre 

was posted 16 June so as to arrive near the 20th 

of the month , the traditional time for farmers to 

do their monthly bookwork . It was preceded 

coincidentally by a ccver artic l e in New Zealand 

Farmer , 8 June , 197 8 , on cropping in the Mcnawatu. 

There were a lso considerable feelings of 

dissatisfaction among farming groups as to the 

lack of defin it e intention of the mal ting company. 

A personal interview on Radio 2ZA about the 

quest ionnaire was conducted and it became a n item 

on local news . Thu s interest in the questionnaire 

was aroused although its effect and possible bias 

cannot be measured . 

b) Follow u ps or r eminders are a widely recogni sed 

means of increasing both the level and speed of 

r esponse . Postcards or letter s containing 

rep l acement questionnaires are sent at certain 

intervals after first wave mailing , each fol l ow u p 

bringing added r eturns . Kanuk and Berenson (1 975 , 

441) report r esponse rates of 95 to 1 00 percent 

after three follow u ps . Single follow ups yield 

a less dr amatic but still significant percentage 

to over all resp onse . Ambler (1 977) noted that a 

s ingle follow u p could increase response by f if ty 

percent . 

In this survey 416 follow u p postcards were posted 

26 June , ten days after first wave mailing . While 

it is not possible to statistically estimate the 
, 

effect of the follow u p due to the absence of a 

control group , the probable effect can be observed 

in Figure 1 . 1 , the daily return of completed 

returns . An initial surge had dwindled by Day 12 

and r ev ived Day 13 by which time the fo l low up 

should have been acted upon. 
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No further fol low ups were p o s ted , due to the hj gl·1 

initial r esponse and time limits , but a small 

article written for the Federated Farmers column 

of the Manawatu Farmer , a smal l weekly paper 

going to every rural residence in the four 

counties , may h ave evoked the small increase on 

Day 24. Likewise the malting com?any ' s announce­

ment of intention to p r oceed with the p l ant may 

have r esulted in the final surge on Day 28 . 

(F igure 1.1 ). On a weekly basis , over ninety 

percent of all responses , com?lete a nd incomplete , 

were received within the first four weeks . 

c ) Concurrent techniques are ' all the techniques 

embodied in or peripheral to fi r st wave 

questionnaires ' ( Kanuk and Berenson , 1975 , 441 ) . 

They include not only the phys ical characteristic s 

of questionnair e length and format but also 

personality features s uch as the appeal of the 

cover l e t ter , the degree of anonymity assured and 

survey sponsorship . I n questionnaire design a 

p ilot survey is very beneficial in helping dec ide 

the effectiveness of the cover letter , the 

sequence of questions and the overal l rapport 

likely to be achieved between the absentee 

interviewer and the unknown respondent in the mail 

survey situation. 

I n this study, it was d e c i d e d that problems of 

questionnaire design could be part ially overcome 

by sending out a p ilot survey . Ten questionnaires 

were sent to farmers and met with only two 

responses . Two possible factors for this p oor 

resp onse were believe d to be lack of apparent 

university sponsorship and untitled signature . 

Certainly , having the cover letter of the main 

questionnaire printed on official Massey paper 

impr oved its appearance and i mpact . ( Appendix A) . 

The length was kept to six pages and the majority 
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of questions multichoice . The outward mailing 

env e lop es had p hotocop ied address labels, fifty 

percent being typed , the others hand written. 

Tests found no significant difference of the type 

of l ab e l on response . The format of the reminder 

postcard was based on Amb ler (1 977, 17) and bore 

further photocop ied address labels ( Appendix B) . 

The format of the questionnaire to seed and grain 

merchants and agricultural contractors was 

similar to that sent to farmers but on a much 

small er scale ( Appendices C and D). 

ii) Bias 

The second mai n critic i sm of mail surveys is the 

problem of potential bias due to incomplete r eturns . 

Parten in 1950 is adamant that 

unless every effort is exerted to adju s t for 
nonresp onse , or to obtain practically comp l ete 
returns fro m everyone solicited by mail, the 
technique should not be used . (Wells , 1 966 , 48 3 ) . 

Similarly Goode and Hart ( quoted Well s , 1 966 , 483) 

suggest that it s effectiveness is limited , not s o 

much because bias exists but b e c ause its nature and 

extent are not measurable . Nonethele ss it has been 

and is being a widely used research device, mainly 

b e cause methods have been d evi sed to est imate the 

d egree of bias and determine a correction factor. A 

re sponse of at least fifty p ercent is usually required 

before analysis can commence . 

Methods of estimating bias include comparing inform­

ation from the sampling frame with that gained by 

telephoning or personally interviewing a sample of 

the nonrespondents so as to comp are differences 

between respondents and nonresp ondents . Burton and 

Cherry ( 1970) note that late respondents have 

characteristics more alig~to nonrespondents than to 
A 

earl y r espondents . 



Ferber cautions : 

The probl em of nonresponse bias must be 
consid ered with specific r eference to a 
par ticular question or characteri stic . 
The presence of bias in one question does 
not mean a priori that the r epl i es to the 
other questions on the same questionnaire 
are also biased . ( quoted Kanuk and 
Berenson, 1 975 , 449) . 
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Peop l e likely to respond to mail questionnaires would 

appear to have reache d a higher level of education , 

have mor e interest in the to?ic , be higher in le ader­

ship , more responsible, tolerant and so on. Wells 

noted that the demographic, socioeconomic and 

personality characteristics of respondents are 

similar to those ascribed by di ffusion r esearchers 

to early adopters of new ~ideas and practices (Wells , 

1966 , 483 ) . He tested and affirmed a hypothesis 

which supported 1·_e idea that ear ly adopters r equire 

a shorter decisi o n making period than do relatively 

later adopters a~i that the decision to answer or 

re ject a mail questionnaire is a process simi lar t o 

the d ecision to adopt or reject a farm pract ice or 

idea. Wells ' hypothesis was not supported by this 

survey . The rate of return was almost identical 

between the farmers intending to grow malting barley 

and the total sample . (Figure 1 . 1 ) . This would a lso 

tend to disagree with Burton and Cherry ' s idea that 

l ate respondents have characteristics more align to 

nonrespondents than early respondents . 

Data Analys i s 

The responses of the major survey were coded and analysed by 

S.P. s . s . ( Statistical Package for the Social Sciences ) on the 

B6700 computer at Massey . Tables of data are presented where 

description only is required. Where attempts are made at 

explanation, esp ecially to test the propositions formulated , 

more sophisticated methods are utilised. Discriminant 

analysis was attempted to test Proposition One but the large 

amount of informat ion left unexplained by this method led to 
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its exclusion from the text although tentative conclusions 

have been drawn from it . An attempt to use non- parametric 

correlations was unsuccessful , because the S.P. S. S. Version 

Six P ackage for discrete data on the B6700 computer at Massey 

was then incomplete , but the new S. P . S.S . Version Seven 

Package has recently arrived from Davis , California. 

Replacement by the simp ler Chi-Square d t e sts of signific a nc e 

were undert~zen for the first three prop ositions while d a ta 

for Proposit ion Four was obtained from the smaller question­

naire a nd not analysed s tatistically due to the small number 

of cases . (Refer Appendix J for details of Chi-Squared t e s t 

procedure ) . 

THESIS ORGANISATION 

The structure of the thesis is based on the four propositions , 

with liter ature reviews being interwoven with data analysis 

due to the wide r a nge of concep ts covered in the thesis . 

This chapter has outlined the research problem and design. 

Chapter Two t~es a detailed look at the study r egion - its 

physical characteristics as well as its develop ment as an 

agricultural reg ion. Chapter Three studies innovation 

adoption and tests Prop osition One, followed by innovation 

diffusion a nd the testing of Proposition Two. Chapter Four 

outlines location theories while Chapter Five attempts to 

explain the like ly impac t of the plant on the land use region 

of the Manawatu . Chapter Six attempts to assess the impact 

on agricultural services in Marton and the Manawatu of the 

plant ' s establishment . Finally Chapter Seven concludes the 

research by summarising the results of the analysis and by 

pointing the way to further research in this field . 

Due to the wide scope of the thesis and the lack of definite 

intention of the malting company for more than half the 

duration of the research , not all aspects have been able to 

be covered equally thoroughly and many possibilities exist 

for enquiry into the actual impact of the plant once it is in 

full operation. 
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The chosen study area is part of the Manawatu region , 

comprising the three counties Kair anga , Oroua and Manaw a tu as 

well as the southern portion of the Rangitikei county . 

Rangitikei county is formally part of the Wanganui rather than 

Manawatu region but its inclusion was considered essential in 

the survey as it may well be the core supp ly area for the 

malting barley plant . (F igure 2 . 1 ) . 

Three counties frequently included in the Manawatu region -

Poh angina , Kiwitea and Horowhenua - were excluded from the 

survey due to the need to limit tne study area , although it 

is r ecognised that considerable areas in these counties are 

suited to cropping and sown in barley annually , espec i al ly 

in Kiwi tea and Horowhenua (Table 2 . 1 ) . 

Tab le 2 .1: Potential and Actual Crop Land by County 1975- 76 

Total Potential Area Actually Sown (ha) 
County Area Crop Land( a ) 

( ha) (h a ) Bar ley Wheat Peas 

Rangitikei (b) 355635 7053 3740 1609 16 9 
Kair anga ( b) 408 7 0 2666 1284 6 07 -
Horowhenua 81289 3289 748 41 250 
Manawatu (b) 60906 2196 1694 312 111 

Oroua (b) 43966 2675 1551 623 1 56 

Pohangina 4419 7 628 271 - 34 

Kiwitea 74314 1 931 977 1 55 1 61 

Source: Depar tment of Statistics Bulletin 2, Land Use, 
Cropp ing and Plantations, 1975-1976, 6, 17. 

MaizE 

1 93 

1 83 

210 

224 

-
30 5 

-

(a) 

(b) 

Land suitable for all forms of cropp ing, including 
horticulture. 

Counties included in the study area. 
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From Table 2 . 1 it can be seen that the four counties chosen 

had the greatest area of barley sown 1975- 1976 , with the 

total barley area of Rangitikei being over half the malting 

company ' s re quirements if feed barley was not grown. The 

area sown in barley in Rangitikei was more than twic e that of 

the next two biggest barley regions, Manawatu and Oroua . It 

is important to note , however , that these are areas sown 

rather than harvested and that requirements of malting barley 

mean that considerable barley production may be rejected if 

it is not of sufficiently high quality . 

The aim of this chapter is to describe the physical 

characteristics of the region and their potent ial for 

agriculture , especially in relation to the D. S.I . R. Soil 

Bureau ' limitations for food production ' criteria. This is 

followed by a brief survey of the evolution of agricultural 

patterns in the region with statistics on the current pattern 

both from the Department of Statistics and my survey. 

TOPOGRAPHY , SOIL TYPE AND AGRICULTURAL USE 

The topography of the study area , with related soil , drainage 

and farming patterns , can best be seen within the framework 

of the dichotomy of the Manawatu - the coastal lowlands and 

the eastern ranges and their components . 

1961 , 15- 20) . 

1. The Coastal Lowlands 

( Based on Cowie , 

The coastal lowlands occupy the majority of the area and 

rise inland to a height of approximately 550m (17 00 feet ). 

Three d ist i nc t areas can be d i s tinguished : 

i ) Sand Country -

a) For e dune area = u nstable r aw sand subjec t to wi nd 

ero s ion which stretches to about a h a l f mile 

i n l and f r om coast and is u nsui table for 

agricul ture . 

b) Dune area = more consol idat ed, more mature inl and 

sand country, extending inland to a max imum of 
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sixteenkm ( at Rangiotu) . For agricultural 

purposes, the more northern sands (Waiterere and 

Hokio sands) are suitable only for exotic 

forestry . Further south with greater profile 

development, the Puk epuke sands support dairying 

as do the sands of the Foxton phase while the 

Himatangi and Omanuku sands provide winter runoff s 

for rough sheep and cattle grazing . 

}- ii) Al luvial plains/river flats - have been built u p by 

the deposition of al luvium from rivers draining 

the hinterland ( in particular the Manawatu , Oroua 

and Rangitikei Rivers) and are characterised by 

relatively low e levation , level topography and 

recent development . 

a ) Bordering the main rivers are low lying flats , 

with frequent flooding and build u p of alluvium , 

the soils generally being sandy and showi ng little 

profile development . They are mapped as 

Rangitikei soils , have excessive drainage and 

danger of fl ooding limits utilisation. 

b) The levees of the main rivers where flooding and 

accumulation are less frequent , there is slightly 

mor e profile deve l opment . They are mapped as 

Manawatu soils and have deep topsoils , are we ll 

drained and hold mo i s ture well throughout the 

year . High natural fertility renders them 

suitable for market gardening , stock fattening , 

cropp ing and dairying although structure 

deteriorates under intensive cropp ing or during 

wet periods . 

c ) Low lying parts of the river flats with poor 

drainage. These soils are mapped as Kairanga 

soi l s and are characterised by greyish brown silt 

topsails ov erlying grey clay or c l ay loam. They 

are fairly fertile but nee d drainage to support 

d airy ing and cropping . Even with drain age these 

soils are wet in winter . 
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d) At river mouths the soil is salty and brackish . 

These soils are mapped Meanee soils . With 

protection from flooding and with drainage , high 

produci ng pastures can be maintained . 

e) Peat can be found in very low lying areas of the 

river flats . The Op iki soils are high in p lant 

nutrients and when dr ained are used for c ropping 

( potatoes and onions) , dairying and stock 

fattening . 

iii) Terraces and hil l y land - the apron of semid i ssected 

flat land adjacent to the ranges . It is well 

dr ained by streams such as the Tiritea a nd 

Kahuterawa , and has a maximum width of 6 . 4 km at 

Palmerston North . Two soil types pr e dominate; 

a) Yellow grey earths formed from alluvium, loess 

and sands tone . They are characterised by weak ­

structured topsails with comp act subsoils which 

become impervious in autumn , c ausing topsoils to 

become waterlogged . These soils dry out in summer 

but need dr ainage in winter to remove excess 

water . They include the Oh akea , Tokomaru, Milson , 

Marton , Halcombe , Raumai , Aokautere hill and 

Pohangina steepland soils . They are fair ly 

fertile and wi th drainage high production is 

possible, most ly stock fattening with some 

dair ying and cropp ing (wheat and barley) . 

b) Yellow brown loams have been formed from sediments 

l a id down in the l ate Tertiary and Pleist oc ene 

per iods and which have been exposed by the 

dissection of the terraces, containing a lso 

appreciable quantities of andesitic ash . They 

are mapped as the Kiwit e a, Levin and Kawhatau 

soils . They h ave dark brown topsoils with well 

developed structures overlying yellowish brown 

friable subsoils. They occur under higher rain­

fall than the yellow grey earths and are 

moderately fertile and well draining, being used 

mainly for fattening stock with some dairying. 
(Figure 2.2). 
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The ris ing of the coastal plain from the coast as 

it moves eastward has been associated with the 

rapid emergence of a series of six anticlines 

running northeast - southwest and which are associated 

with the river regimes which also have a strong 

westerly tendency . 

2 . The Ranges 

The ranges have been formed from greywacke sandstone and 

comprise the lower lying Tararuas to the south of the 

Manawatu Gorge and the more sharply rising Ruahines to 

the north . While a marginal area for intensive 

agriculture , there are in the Tararuas extensive areas of 

hilly , rolling and even flattish slopes in the 1,270 mm -

1 , 778 mm ( 50- 70 inch) r ainfall belt which , although of 

moderate to low fertility , can support ryegras s - white 

clover pasture if topdressed . The Ramiha and Makara 

soils , for example , support store s heep and beef grazing . 

(Refer Heerdegen (1 972) for geological formation of these 

areas) . 

oil Limit ation for Cropping 

The soi l description presented in the preceding sec tion h as 

been widely used and i s well known. I n 1974, however , 

Mr Cowie of the D.S.I. R. Soil Bureau in Palmerston North 

p resented a r ating of local soils as to their limitations of 

drainage , susceptibility to flooding and other factors on 

p otential urb an use and on food production. Wi thin ' food 

production' he further rated the soils according to their 

suitability for horticulture, cropping and pastor al farming . 

The classification of soils by their limitations for cropping 

purposes , while not widely known , is presented due to its 

relevance to the topic . Maps showing the distribution of 

these soil ratings for the study area and the classification 

details are to be found in Appendices E to I. The maps do 

not corresp ond to the four counties apart from that of 

Oroua, however all of the study area is included with 



Kairanga county , for example , encom?assi ng part of the 

Palmerston North and part of the Tangimoana map . 
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An attempt was made to plot the location of farmers intending 

to grow malting barley on the soi l limitations for cropp ing 

maJs . A large number (50 ) of those intending to grow malting 

barley , however , have leased additional land yet location 

maps only give the homestead site on the home farm . Thus any 

attempt to correlate intention to grow malting barley with 

soi l type are invalid , for ev en on home farms two or three 

different soil types may be encountered . Moreover , 

re spondent s were assured anonymity and confidentiald:y so the 

location or farmer s intending to gr ow malt ing barley h ave not 

b een publi shed . I t appears , however, that much of the land 

is Class 2B , especially surrounding Marton and in the Kajr anga . 

El sewhere pocke ts of land are to b e found of varying 

suitability for cropping . ( Appendices E - I). 

CLIMATE 

The Manawatu experiences a r elatively moder ate climate with 

few extremes of t emper ature or rainfall . The r ainfall is 

adequate for cropping with 813 mm ( 32 inches) near Foxton 

increasing to 2540 mm (1 00 inches) at the crest of the 

ranges . The area utili sed for cropping experi ences 8 13 mm 

(32 inches ) to 1143 mm (45 inches) annu al ly . Summer drought s 

in r ecent years have led to the introduction of water 

harvesting around the Ha lcomb e area ( cons erving;winter run- off 

in earth dams) for irrigation on some properties . Dr ainage 

is necessary on many farms to support intensive1 cropping . 

Over the years the rainfall has shown an even annual 
,• I 

distribution, with major summer droughts occurring~1969 and 

1972. 

I 

--Y The temperatures are also moderate , but large diurnal r anges 

occur especially in summer. The average annual temperature 

at Palmer s ton North is 20°c ( 54. 8 °F). Sunshine hours are 

reduced by the general windiness and associated cloud cover, 

with calm condi tions occurring only 30 percent of the year. 



Ground frosts occur on an average of 6 1 days per year , being 

worst during the months May through to September . 

TRANSPORT AND COMMUNICATIONS 

The Manawatu is well serviced by road and rail. Foxton was 

important when tr. e first railway was established in the late 

nineteenth century, but the main trunk railway line , 

completed i n 19 09 , bypassed Foxton assuring its stagnation. 

P almerston North was established later than Foxton , but grew 

at Foxton ' s expense once the line was put through , Palmerston 

North being the junction to the Wairar apa and Hawkes Bay. 

Similarly Marton grew as a rail junction to Taranal<i and 

Auckland . 

With improved road transport , smaller service centres such as 

Rongotea and Sanson stagnated for some years but r ecent l y 

have grown as dormitory settlements . The key agricultural 

service centre of the Manawatu is P almerston North , in which 

the head offices of many of the f irms in Marton and Feilding 

are located . The r e l ax ing of the forty mile limit on road 

transport has meant that the development of bulk r oad 

carriers will continue . 

It is usual practice for farmers to pay for the transport of 

their grain to the nearest rai l - head themse lves , the purchaser 

paying t r ansport c osts thereafter . Policy matters s uch as 

transport to the p l ant have not yet been publicised by the 

malting company but will be outlined at the next field d ay 

to be held February , 19 7 9 . 

DEVELOPMENT OF A LAND USE REGIOK 

While models have been utilised to help exp lain areal 

variations in agricultural l and u se , the identification of 

these variations has been facilitated by the concept of the 

l and use region, used for descript ive purposes in agricul t ural 

geography. 
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Land use regions or type of farming areas are often difficult 

to identify and define due to variations in scale and 

complexity . They are defined by Found as ' a spatially 

contiguous group ing of aeri al units which exhibits a degree 

of uniformity in land use type and/or intensity ' (F ound , 

1970 , 83) . The land use region is thus an idealised model 

or concep t develo~·e d to char ac teri s e or simplify aspects of 

the real world . 

Famous l a nd use regions 1n the United States include the. 

wheat , corn and cotton belts , yet a land use region may be on 

a muct smaller scal e , perhaps a dozen contiguous farms . Even 

within a recognised land use region , the predominant 

enterprise may be relatively small c ompared to the total area . 

Found , for example , notes that mush of the U. S. cotton belt 

has only about five percent of available cropland actua lly 

in cotton (Found , 1970 , 84 ) . Difficulties also arise in 

defining the boundaries of land use regions , boundaries 

varying betwe en bro a d tr ansitional zones and abrup t ch ange s . 

Spencer and Horv ath (1 967 ) differentiate between a mature or 

established agricultural region and a di sti nc t ive landscape . 

Both are elements of an evolutionary process , the mature 

region not being stat ic but sub j ect to secondary changes . 

Spencer and Horvath regard the American corn belt as a clearly 

identified, mature agricultural region while the Philipp ine 

coconut and Malayan rubber landscap es have not yet reached 

such maturity . They see six forces a t work in the 

evolutionary process - psycho l ogical , polit ic al , hi storical, 

technological , economic and agronomic - the r esult representing 

the landscape expression of a farming ' mentality '. 

A f arming ·_"mentali ty" in this context refers to the 
totality of the beliefs of the farmers over a 
region regarding the most suitable use of land 1n 
an area. (Spencer and Horvath , 1969 , 498) . 

The Development of the Manawatu as a Land Use Region 

The Manawatu is now regarded as a mixed stock/cropping region 

but has not always been so . The pattern established by the 

early sett l ers when the Manawatu was opene d u p from the 
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1850 ' s was initi a lly small scale dairying with the 

introduction of sheep and other livestock following soon 

after . Croppi ng was undertaken sol e ly for fodder purposes , 

with the main crop being oats to fee d the horses . Clark 

(1 945) notes that the pattern in New Zealand as a whole may 

not be that imp orted from England or other origins of the 

settlers , but may have been more greatly influenced by 

pastoral developments along the east coas t of Australia with 

which communication patterns develo?ed . 

I n the early twentieth century in the Manawatu pastoral 

farming still predominated, especially d airying as evidenced 

by the existence of 26 dairy factories in the five counties 

normally comprising t he Manawatu reg ion . The area of oats 

declined from the 1930 ' s concomitant with the decline in the 

use of horse power . While the region, especial ly the flood ­

plain area , had high natural fertility , major floods in 1 902 

and 1 953 were p hysical disasters which pointed UJ the need 

for cons iderable flood control efforts . 

Since the flood control p rogramme of t h e lower Manawatu has 

gone into effect in 1 96 1 , coupled with better drainage of low 

lying areas , consider ab le changes in farm production have 

occurred. Dairying has diminished , with only one buyer of 

milk ( the Manawatu Co- op at Longburn) l eft - ' certainly 

economies of scale ( and amalgamation) have taken effect but 

there has been a fifty percent drop in the number of 

suppliers in the last ten years ' (de Lacy, 1978, 16) . Much 

of the sheep and beef production now occurs in the surrounding 

hill areas , with a slowing of the increase in stock numbers on 

the flat areas . On the flat areas fat lamb farming remains 

important but is frequently undertaken in conjunction with 

cropping . Perhaps evidence that cropping has gained its 

predominance in the last 10 years is its exclusion from Kear ' s 

land use map and discussion of land utilisation in Kairanga 

county in 1965. ( Kear, 1965, 38 - 52) . 

To minimise risk, maximise profit and other objectives 

discussed in following chapters, single cropping is rarely 



undertaken but a variety of crops grown with varying soil 

requirements , yields , growing per i ods and other p roduction 

characterist ic s . A r ange of cash crops are now grown in the 

Manawatu to meet both the demand from grain and vegetable 

processors . A Feilding firm , for examp le, has the capacity 

for 1 , 200 hectares of peas , 400 hectares of beans , 1 00 

hectares of sweet corn annually and the poss ibili ties of other 

crops . Pot atoes and onions are grown both in the Rangitikei 

and in the Opiki area . Whe at and barley have been the major 

grain crops , with increasingly maize , grass seed and recently 

birdseed and oilseed crops being sown. Crops grown for 

fodder include lucerne , chou moellier , rape and turnips . 

The area of crops thr eshed and production for the 1976- 1 97 7 

season are presented in Table 2 . 2 for the four counties in 

the study area . The relative imp.ortance of various crops , 

including barley , on a national basis and their consider ab le 

increase since 1 970 can be seen in Appendix K. 

But the development which puts the seal on the 
Manawatu as a cropping area is the planned 
building of a malting factory at Marton. Once in 
full production , this factory will have an 
appetite for no less than 45 , 000 tonnes of barley 
a year . Even with local yiel d s at u p to 6 . 5 
tonnes per hectare ( about 120 bushels per acre) 
such a capacity calls for around 7,000 hectares 
of barley. (de Lacy , 197 8 , 16). 

F igures of reported requirements by the mal ting company vary 

( as do yields per hectare) but point up the importance of 

the Manawatu (including Rangitikei ) as a cropping region 

which would appear to be reaching maturity as a l and u se 

region. The complementary enterprises of fat l amb farming 

and summer cropping is clearly establi s hed, with a numb er of 

farmers employing economies of scale by investing in s uch 

things as on-farm s tor age silos and large scal e equipment . 

The current pattern of land use in the coast a l lowland of the 

Manawatu is not readily desc~ibed by models such as Von 

Thunen's concentric zones of land use, but does show the 

influences _of the environment in terms of relief , flood 

damage and need for drainage as well as other decision 
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variables such as the wish to optimise utili ty or the desire 

to enjoy mixed farming as a way of l ife . The multitude of 

individual farmer decisions , without perfect knowledge and 

in the face of f luctuating market and sometimes climatic 

condi tions , give u s in aggregate form the current land use 

pattern of the Manawatu . 

Cropping in the Study Area 

The r e l at ive impor tance of cropping in the four counties can 

be observed in Tables 2 . 2 , 2 . 3 and 2 . 4 . Rangitikei , with 

almost thr ee times the potential cropping area than any of 

the other three counties , produces the majority of the 

b arley and also has the largest areas of wheat , maize , fodder 

crops and potatoes . (Table 2 . 2) . Almost twice as much 

barley was grown in the four counties in 1977 as wheat , while 

areas of maize , peas and potatoes were much smaller but still 

import ant . 

From the mail survey , Kairanga county emerged as the most 

important cropp ing region , with largest areas of all crops 

except barley a nd oil seed. The average area in crops of the 

r espondent s f rom the Kairanga was 1 8 . 8 hectares , more than 

twice that of the Manawatu and Orou a respondents . The high 

area of unp roductive land per farmer in the Kairanga county 

can be accounte d for by farmers in the marginal area close to 

the Tararua Ranges . 

Da irying appears most imp ortant in the Manawatu county from 

the survey , with high mean sheep number s in Oroua and 

Rang i tike i. High b eef numbers in Rangitikei would a lso be 

accounted for by responses from hill country farmers . (Table 

2. 3). 

The relative importance of each crop by county in the survey 

of all farmers in the region by the Statistics Department 

varies somewhat from their importance from the June random 

survey, perhaps pointing up possible bias in those who 

responded. There was a noticeable lack of response from 



Table 2. 2 Ar d Yield of C ro )S bv C tv 1 976- 1 

KAIRANGA MANAWATU OROUA 

Threshed Tonnes/ Threshed Tonnes/ Thr eshed Tonnes/ 
ha ha ha h a ha h a 

Wheat 822 4 . 6 337 3. 9 674 3. 5 

Barley 1180 3, 6 1 51 0 3 . 5 1 272 3 , 3 

, ...... Maize 1 39 7,8 227 6 . 9 79 8 , 5 
~ 

Other Grain 1 3 36 

Oats 24 3. 1 41 3 . 1 5 2 . 6 

Fodder 87 3 1 38 3 11 68 

. Potatoes 314 96 39 

Peas 247 3 . 2 1 05 3 , 3 207 3 . 1 

Potential 
Cropp ing 
Land (ha) 

2666 21 96 26 7 5 

Source: Dep artment of Statistics, unpublished survey data June , 1077 

RANGITIKEI 

Thr eshed Tonnes/ 
ha ha 

1 562 4. 2 

2642 4, 0 

343 6 , 4 

21 

11 8 2 .2 

38 68 
. 

909 

221 3. 1 

70 53 

w 
l .i 



T bl 2 3 M Ar f F a e . ean ea o arms y oun y ec ares . . b C t (H t 

Kairanga Manawatu Oroua Rangitikei 

Mean size 1 32 . 9 1 02 . 8 1 26 . 2 266 . 0 

P asture 91 . 0 8 5 , 9 100 . 7 222 . 0 

Cash crops 18 . 8 8 . 3 8 . 9 1 3. O 

Fodder crops 1 . 3 2 . 9 2 . 1 3.2 

Unproductive 1 8 . 8 4 . 1 1 5 , 3 

Source : Field Survey , June , 1978 , questions 8 and 1 0 , 
Part A. 

T bl 2 4 a e . . T t 1 Ar o a ea o f C rops b C 1y oun v ec t (H t ares ) 

Kairanga Manawatu Oroua Rangitikei 

Barley 354 431 277 1623 

Wheat 480 75 148 199 

Peas 206 83 75 93 
Other veges 271 37 24 91 

Grass seed 86 32 65 6 

Oil seed 41 

Maize 87 22 21 

Bird seed 6 

Source: Fie ld Survey, June, 1978, question 3, Part B. 

3'1 
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potato growers in the Rata area , for examp le . 

Such a pattern is not fixed , annual variations occurring 

due to farmers changing their perceptions of the utility of 

various enterprises . Farmers have shown considerable ability 

to change their farming system comparatively rapidly and to 

meet a new demand as was evidenc e d by the introduction of a 

process foods firm in the region. 

The fact that the farmer is operating in a situation of 

imperfect knowledge , with motivations not a l ways being 

economic , can be seen by the high production of barley 

despite its rel atively poor financial return compared to 

other crops . 



CHAPTER THREE 

INNOVATION ADOPTION AND DIFFUSION 
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Implicit 1n the study of the spatial location of rural 

economi c activity is the availability and s?read of new 

agricultur al ideas and practices . The individual farmer 1s 

exp o sed to a new idea , and evaluates it according to its 

perce ived relevance to his situation , then makes a decision as 

to whether he will accept or r eject the innovation. After 

ac cep t ance comes fu ll use or adoption of the innovation which 

is then communicated to other farmers . In aggregate form , the 

total of a number of individual decisions to adop t an 

innovation can h ave considerable jmpact 1n intens ifying and 

perhaps altering the farming pattern of an area . 

Innovation d iffusion emerges as an area of study in the 1 920 ' s 

and 1930 ' s by anthropologists an d sociologists and rural 

sociologists . After a lapse dur ing which time mass media 

became the focus of interest , it was realised that innovations 

spread not only via the mass media but also through other 

channels of communication. Tal<ing account of the fact t h at 

peop le talk to their neighbours , ' that farmers talk to other 

farmers ' and that such interac tion has consequences for 

individuals and groups , d iffu sion studies prol iferated a ft e r 

the 1940 ' s , par t icul arly within the field of rural socio logy. 

Interest in diffu s ion studies within agricultural geography h as 

arisen from two sources . A spatial emphasis was given by 

Hagerstrand who 

was able to demonstrate that the most probable 
adopter of a new farm practice is the farmer 
living in the vicinity of someone who has just 
adopted it; and on a macro level an innovation 
spreads from a primary centre until its original 
source of influence i s exhausted, whereupon some 
new centre springs u p . (Katz, Levin and Hamilton, 
1963 , 243) . 

The other source has been its contribution towards understand­

ing the behavioural component of decision making . 



Definitions of innovation diffusion range from 

to 

a latent behavioural diposition which is manifested 
in the acceptance of specific recommended practices 
(Copp , 1958 , 105 ) , 

the acceptance over a period of time of some 
specific idea or ?ractice by individuals or other 
adopting units lined to a social structure with a 
given system of values or culture and specific 
information channels (K atz , Levin and Hamilton , 
1963 , 240) . 

Sociologists thus see four essential components ; 

1 • the innovation 

2 . its communication from one individual to another 

3. in a social system 

4 . over time ( Rogers , 1 962 , 1 2) . 
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Geographers , as already noted , add a spatial dimension as well . 

An innovation is an idea or practice perceived as new by the 

individual after being exposed to it via the mass media , a 

neighbour , a change agent or through some other channel of 

communication. The diffusion of the innovation is the 

process by which the new idea spreads from its point of 

creation to its ultimate users or adopters . Adoption is the 

decision to continue full u se of the innovation af t e r a trial 

period , a process which is a vital part of the decision 

m~king progress . Rejection , the decision to discontinue use 

of the innovation , is just as important as adoption . 

Adoption is more than acceptance of the innovation as a good 

i dea ; it is its 1 00 percent u se . The whole adoption and 

diffusion process ( which may also be considered as two 

distinct processes ) is neither instantaneous nor simultaneous 

but evolves and spreads over a period of years . 

The aim of this chapter is to consider malting barley as an 

example of a new agricultural practice in the Manawatu . 

While barley for feed purposes has been grown in this region 

for many years , requirements specific to barley for malting 

purposes put it into the classification of an agricultural 



innovat i on. Thi s is cons is ten t with J o nes ' view that the 

term ' innovat i on ' used in an agricultural context may be 

given wi de definition : 

Agricultural innovations may range from items which 
are only slight l y different f r om existing practices 
and techniques to those which involve completely 
new concepts in farm technology . ( Jones , 1 967 , 4) . 
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The requirements specific to malting barley such as low soil 

nitrogen and potential rejection for mal ting due to wind and 

harvest d amage or insufficient moisture , are considered 

sufficient to justify malting barley as an agricultural 

innovation in this region. 

STUDI ES OF I NNOVATION ADOPTION AND DIFFUSION 

Interest in innovation diffusion ·amongst farmers was aroused 

by the rural sociologists Ryan and Gross in I owa , U. S. A., in 

1943 . Their research , like most of rural sociology , was 

aimed to help improve farm advisory or extension services , 

viz . to aid communication between change agents and farmers . 

Ryan and Gross interviewed 259 farmers who had adopted hybrid 

seed corn ( an agr i cul t ur a l i nnovation of the 1 930 ' s also 

studied by Griliches (1 957) ) and from their findings proposed 

several ma j or gener a lisations wh i ch have for med the basis of 

much further researc h . The generalisat i ons wer e : 

1. Th r ee stages in the adoption process could be 
recognised: awareness , trial and adoption. 

2 . F armer s ' first u se of an innovation fol l owed a 
be ll-shaped ( bu t no t exact ly nor mal) di stribut i o n 
when p lo tted over time . Ad opter s could then b e 
c l assifi e d i nto f our categori es according to the 
time o f fir s t u se of t h e innov a tio n. 

3. The adop tion period from awareness to f ull u se 
averaged about nine y e ars. 

4. The typical farmer first h e ard of t he innov a tion 
from a salesman but neighbour s were the mo s t 
influential source in l eading t o a dop tion, 
especially for later adop ter s . 

( adapted from Rogers, 1962, 34-35). 

Much later work elabora ted these ge neralisations which f orm 

the general framework for many rural sociology studies. 

Such generalisations relevant to this study include: 



characteristics of the innovation, stages in the adoption 

process and rate of adopt ion. 

Characteristics of the Innovation 

I mportant in the rate of adoption is the appeal of the 
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intrinsic characteristics of the innovation itself . Slower 

adoption may stem in part from differences in perceptions of 

the same innovation by different adopters , which are related 

to such factors as market opportunities , quality of farmland 

and a lternatives in farming decisions . Rogers (1962, 146) 

identified five characteristics of innovations which were 

expanded by Kivlin and Fliegal (1 964 ) to include fifteen 

attributes . Rogers' five major characteristics are : 

1 . Relative Advantage - the deg~ee to which an innovation 

is superior to the ideas it supercedes . Attributes 

include costs (bo th initial and continuing) , efficiency 

(bo th the saving of discomfort and time) , returns 

(utility or pay- off , social approval , recovery of 

initial investment) and risk and uncertainty vis - a ­

vis alternatives. 

2 . Compatibility - the degree to which a n innovation is 

consistent with existing values and past experience 

of adopters ( and therefore appeal to conservative 

farmers). 

3 . Complexity - the degree to which an innovation is 

r elatively difficult to understand and use, an 

important factor for less educated farmers . 

4. Divi sibility - the degree to which an innovation 

may be tried on a limited basis , important for 

minimising risk, especially for early adopters . 

5. Communicability - the degree to which results 

of an innovation may be diffused to others , which 

is related to such factors as complexity and 

clarity of results, and the extent to which the 

new practice is 'visible ' to other farmers. 
(Roger s , 1962, 146; Kivlin and Fliegel, 1967, 85- 89) . 
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Roger s war n s that adopt ion of all innovat i ons is not 

necessarily des ir ab l e , overadopt i o n occurring when an 

individual adopts a new i d ea under condit i ons when experts 

would consider him irrational to do so . ( Rogers , 1962 , 147) . 

These behavioural considerations are discussed by Campbell 

(1 966 ) in terms of apparent rationality and non- rationality 

and must be seen in terms of the individual farmer ' s 

objectives - viz . whet h e r he i s wanting to maximise returns , 

minimise risk or sati sfic e . 

In Rogers ' terms , malting barley is readily conceptualised as 

an agricultural innovation: 

1. Relative advantages/disadvantages when compared with 

feed barley : -

a) costs - seed costs of malting barley are higher 

than feed barley . 

b) efficiency - while barley is characteristically 

' easy to grow ', malt barley requir es low soi l 

nit r ogen and greater care during harvesting . 

c ) ri sk - wi nd d amage shat t e r ing heads and insufficient 

mo i sture giving pinched, dr ied grai n are two 

climatic risks specific to mal ting barley . 

d) r eturns - i n light o f the higher r equ i r ements 

of mal t barley , a p r emiu m wil l be paid ab ove 

the feed bar l ey price . 

2 . Compatibi l ity - for c r oppi n g farmers , the gr owin g 

o f mal t ing b ar l ey will b e cons i s t e nt wi t h curre nt 

patterns . Of those intending t o gr ow mal ting 

b ar l ey , 58 per c ent had grown barley previously, 

3. 

42 p erce nt had not so the new farming type could be 

i nconsistent in this sense. 

Comp lex ity - the relative difficulty p erce ived by 

f armers has s t emmed from the l ack o f information 

about key f actors such a s disp osal of rejects, 

harvest technology, tr an sp ort of crop , nitrogen 

requirements and most suitable malting varieties. 

Malting barley is not really a comp lex agricultural 
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innovation , but rather a spec ialised d emand has arisen 

for a crop r eadily grown in most parts of the region . 

4 . Divisibility - a crop such as thi s is highly divi sible 

in that it can be tried on a limited basis ( a l though 

al l will be under contract) and discontinued if found 

to be unsuitab le . 

5. Communicability - the r esults of the growth of malting 

barley will be easi ly c ommunicated re yield , costs and 

returns once the barley plant is in operation. 

Thus malting barley as an agricultural innovation can be 

re adily analysed in Rogers ' terms . 

St ages 1n the Adoption Process 

Wilkening (1 953) outlined a model of the adoption process 

following from Ryan and Gross ' s finding that the individual 

farmer appeared to progress from a stage of awareness of the 

new practice through to a stage where he bec ame so convinced 

of its app licability to his situation that he was prepared 

to try it . Assu ming satisfaction was obtained from this 

trial , c omplete adopt ion followed . Wilkening ' s model had 

four stages : 

- initial i d eas about a practice 

- its mental acceptance as a good idea 

- its acceptance on a tri a l b as i s 

- and its fina l adopt i on 

(Wilkening , quoted Gibb s , 1 9 7 3 , 4 ) . 

Since then Roger s h as sp lit the first two stages into three , 

giving the widely accepted model : 

1 . Awareness - the individual l earns of the idea or 

pr actice but has little knowledge about it . 

2 . Interest - the individual develops interest in the 

idea seeks more information about it and considers 

its general merits . 

3 . Evaluation - the individual makes a mental application 

of the idea , weighs its merits for his own situation. 



4 . Trial - the individual actually applies the idea or 

practice - usually on a small scale. 

5 . Adoption - the stage of acceptance leading to 

continued use. (H assinger , 1959 , 52) . 

The process can be terminated at any of the stages . 
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Farmers in the M2nawatu likely to adopt the innovation malting 

barley are only at the early stages of the adoptiori proces .:, . 

Knowledge of the proposed establishment of the malting barley 

plant has been widespread since 1977. A field day held on 

25 J anuary , 1978, attracted 125 peop l e who included farm 

advisors, seed and grain agents and others in the agricultural 

service sector as well as farmers . The malting barley plant 

received further coverage over lo.cal radio due to its 

uncertain intentions then through local press , M. A. F . 

publications and journals since the intentions of the malting 

company became clear . Thus most farmers in the Manaw a tu are 

aware of the future potential demand for malting barley , 

many have expr essed interest and are at the evaluation stage . 

In this survey , of 315 farmers completing the questionnaire , 

125 indicated that they would possibly or probably grow 

malting barley. As many as 53 were not aware of the 

introduction of th i s firm , th at is a surprising 17 percent . 

Growing of malting barley for seed purposes is current l y 

corr~encing (1 978 -1 979 season) with contracts being let for 

100 hectares . Thus likely early adopter s are at the 

evaluation stage . It will not be until after the malt ing 

plant comes into operation 1 980- 1 98 1 that adopters wil l move 

towards the adoption stage , the p rocess thu s covering several 

years . Not all adopters are likely to continue to grow 

malting barley indefinitely either . For individual adopters 

the proc·ess may be terminated at any stage and rejection may 

follow any of the stages . 

Hassinge r and Campbell have questioned Rogers ' model . 

Hassinge r ( 1959 , 53) noted that the farmer is not a passive 

recipient of an innovation but that the initiation of the 

adoption process may arise from a condition of doubt or 
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dissatisfaction on behalf of the farmer who becomes involved 

in the problem solving process . Similarly, Campbel l (1 964 , 

458) criticises the traditional model for being too simple 

and inflexible a heuristic device for attempting to explain 

something as complex as decision making with regard to 

accepting or rejecting something new . He suggests that the 

adoption proc ess can have either of two starting points ; 

1 . the awareness that a problem exists - problem- oriented 

decisions , 

or 

2 . the awareness of an innovation which may create a 

problem (dissonance) - innovation-oriented decisions . 

Awareness may therefore arise either from the need to solve a 

problem or from exposure to an innovation which would 

consti tute an improvement over the ex i sting situation. 

Other criticisms concern the interest and evaluation stages . 

The individual perceives the utility of the new idea as it 

would benefit his situation and makes a decision as to 

whether he will accept or rej ect the innovation in light of 

his situational , personality and socio- economi c character­

istics . This assumes rationality , i . e . a reflective , 

carefully thought- out decision , in which all possible 

alternatives and consequences are considered . Impulsive or 

non-rational decisions , however, are frequently made and most 

are between the two extremes , but are difficult to measure . 

In his paradigm , Campbell includes rationality - non­

rationality to conceptualise four ideal - typical decisions: 

1 . Rational - problem- oriented 

2 . Rational - innovation- oriented 

3. Non-rational - problem- oriented 

4. Non-rational - innovation-oriented. 

(Campbell, 1965, 465) . 

Campbell accepted that in real life most decisions incorporate 

elements of all four types. Such factors, however, are 

difficult to measure due to the gap between the level of 
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rationality reported by the adopter and the real case . 

Reports are often justifications rather than real motivations 

which further comp l icate measur ing of adoption decisions in 

these terms . Thus most reported adoDtion decisions fall at 

the centre of Camp b el l' s model . 

It is thought that farmers adopting the innovation malting 

barley are making an innovation oriented decision - a new 

demand has arisen for a crop already easily grown. Very few 

are likely to make a non- rational adoption due to the length 

of time b etween malcing the decision and implement ing it . 

Jone s also outlines a model which talces into account factors 

occurring befor e awareness is reached and which also takes 

into account rejection at any of ~the stages and ' dis- adoption ' 

or discontinuance of a par ticular practice . (Figure 3.1 ). 

Figure 3. 1 : The Adopt ion and Diffusion of Agricultural 
Factors . 

Probl ems elt Needs 

Interest or Concern 

J ~ 
Awareness - ------Chance 

! 
Interest/Information-seeking 

t i t 1 l 
Evaluation/Mental Conviction and Decision 

1 
Tr1.al 

l 
Eva luation 

l 
Adoption 

Rein£orcing Informatiln-seeking and Evaluation 

Source: Jones, 1967, 9. 
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Some of these factors will be discussed further in the next 

section d ealing with characteristics of adopters . 

Rate of Adoption 

Another simplified heuristic device which has become 

entrenched as a useful concept is the classification of 

adopters on the basis of their rel ative time of adoption of 

an innovation. (Gibbs , 1973 , 9) . The characteristics of 

early adopters have been found to be quite different to those 

of later adopters , Ryan and Gross being the first to find 

such a distribution when plotted approache d a bell shape or 

normal curve of distribution. Rogers (1958 & 1962) also 

showed how one could categorise mathematically individual 

adopters according to their relative time of adoption on the 

basis of standard deviations from the mean . The device may 

be used whether examining adoption of a single innovation or 

a series of innovations over time . 

Figure 3 . 2 : 

Inflection 
point 

Classification of Adopters on the Basis of 
their Relative Time of Adoption of Innovations 

Inflection 
point 

s 

Early I Late 

Ma j ority I Majo r ity 

Ear I y I 
Adopters Laggards 

13 . 5 34 34 16 percent 

Source : Roger s (1 962, 162). 
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Roger s a scribed values to the five ideal- typical categories 

of adopter s according to their time of adoption : 

- innovators - venturesome 

- ear ly adopters - respect 

- ear ly majority - deliberate 

- late majority - sceptical 

- l ag gards - traditional 

with an individual shifting from one adopter category to the 

next over time (Rogers , 1962, 192) . Thus early adopters are 

conceived as younger , with higher social status , a better 

financial situation , more specialised oper ations and a 

d iffer ent type of mental ability from l ater adopter s . 

Griliches in 1960 outlined an S- shaped curve , r elating 

rel at i ve p rofitability of adopte~s to time of adoption 

( quoted Found, 1970 , 1 52 ). 

The value of the d evice is to examine the situational , 

personality and socio- economic characteristics of a dopters 

according to the time they adopted c ert a in practices. 

Copp (1 958 ) has compared adoption r ates in different 

communities , Kivlin and Fliegel (1 96 7) between farm operators 

of different economic scales , and Gross (1 949) between 

acceptors and nonacceptors . Such studies have conceptualised 

adopt ion of recommended farm practices as a product 
of the farm operator ' s life situation , including 
such asp ects as economic status , social position and 
characteristic work orientations . However, one-way 
causation is not implied . (Copp , 1967, 1 05 ). 

Copp found significant correlations between economic status , 

social p osition and personality characteristics when comparing 

samples of Kansas and Wisconsin farmers (Copp, 1967, 106). 

Gross found that earlier adopters were better educated, were 

younger , had higher social participation, read more experiment 

station bulletins, subscribed to magazines and newspapers more 

frequently, participated more fully in co-operatives and had 

larger farms and higher incomes than later adopters . He 

concluded that tenure status , interfarm mobility , extent of 

neighbouring and nationality background, however, had little 

or no association with rapidity of adoption (Gross, 1949, 149). 



44 

Many of the per sonality characteristics are difficult to 

measure , differ ent indi ces used making comparisons between 

different researchers difficult . 

Jones ( 1967) outlines the key factors affecting adoption 

behaviour as situational , personality , sociological and 

psychological characteristics of the adopter . (Fi gure 3 . 3) . 

Predicting Innovativeness 

In a study such as this , whereby the innovation has yet to 

be tried or adopted , being able to predict which farmers are 

likely to adopt the new idea or pract i ce i s beneficial . 

Methods for predicting innovativeness includ e multiple 

correlation and the configurational approach . 

Multiple correlation , is a 

statistical method whereby a series of " independent" 
variables are r e l ated to one " de?endent " variable 
such as innovativeness in an attempt to explain a 
maximum of the variation in the dependent variable . 
It is then poss ible to determine the relative 
contribution of each indep endent variable in 
explaining the dep endent variable . ( Rogers , 1 962 , 
287) . 

Five ind ependent var i ables used by Rogers i n his study of 

truck v egetable gardeners in Ohio , together exp l ained 6 4.1 

percent of the variation in a doption of new techniques . 

I ndividual ly , the re l ative contribution of eac h was : 

1. Commu nity norms ( group expec tations t o which 
t h e individual f e e l s ob l iged t o c onform ) 20 percent 

2 . Size o f the farm 

3. 

4. 

5. 

Opin i on l eade r s hip ( s elf c oncept ) 

Communication behaviour ( willingness to 
seek information and a dvi ce) 

Social status 

(Rogers, _ 1 962, 291). 

1 4. 4 

14. 4 
" 
II 

II 

II 

Ch attopadhy ay and Pareek (1 967) a lso used multip le correl a tion 

p lus regres s ion analys i s to p redict multi-practice a dop tion 

behaviours amongst f armers in a North Indian village. The 



Figure 3.3: Summary of Factors Influencing Adoption and Diffusion 

Situational 
Characteristics 
( characteristics 
of farm and farm 

business) 

Personal 
Characteri stics 

( social back­
ground , age , 

etc . ) 

Community Norms 

------------ ----------Sociological Psychological 
Characteristics Characteristics 

(Social status, 
social part ic ip ­
ation, - local , 

cosmopolitan) 
Values 

Goals 

Attitudes ~ality 
Traits 

Motivations 

A D O P T I O N B E H A V I O U R 

Innovativeness 

Source: Jones, (1 967 , 16). 
.b 
\.r: 
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variables utilised were p sychological - value orientation , 

change- proneness and l evel of aspiration . Whilst change­

proneness and level of aspiration were eliminated by 

multiple regression, the three value orientations 

( conservatism-l iberali sm , fatalism- scienticism , and 

authoritarianism - non- authoritarianism) contributed 59 

percent of the predictability of adoption b ehaviour . 

Similarly, Moulik et a l (1 966) utilised multip le correl at ion 

analysis to test the likelihood of North Indian f armers 

adopting nitrogenous fertilisers . Th five indep endent 

variables - attitude towards and knowl edge of nitrogenous 

fertilisers , self rating of innovation proneness , economic 

motivation and closeness with extension agents - were found 

to jointly contribute eighty percent of the variation of 

levels of adoption of such fertilisers . Only self- rating of 

economic motivation showed a negative correlation ( Moulik 

et al , 1 966 , 467) . 

Stuckert's Configurational Approach to Prediction of 19 58 

attempted to reduce predictive error to a minimum . It was 

utilised by Finley (1 968) who tested a 1957 instrument 

sample with three validating samples and found significant 

inaccuracies in ~he 1 957 sample but none in the validating 

samp l es . His aim was to p rove that it was possible to 

construct an instru ment that will predict a dopt ion behaviour 

of farmers at a l evel exceed ing that which could be obtained 

by chance . Moreover, he concluded that 

within limits, through knowledge ob tained from 
theoretic a l considerat ions a nd past research , 
it is p ossible to specify f actors that will best 
predict adoption behaviour. (Finley , 1968, 17). 

In this study it was the inte ntion to differenti a te a dop ters 

(that is farmers intending to grow malting barley) from 

non-adop ters, or to differenti at e early adopters from l aggards 

a nd to use the differentiating characteri~ti~s to predict what 

type of farmer is like ly to grow malting barley. Farmers were 

classified into 'Probc,bly' and 'Possibly' groups depending on 
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the combination of responses to questions 7 and 8 of Part B 

of the survey ( Appendix A) . Characteristics of farmers used 

in the analysis were obtained from the profile data in 

Part A of the survey , in p articular questions 1, 4 , 5 , 7 , 8 , 

14- 20 . Multiple correlation and regression analysis would 

have been suited to the analysis of factors affecting 

adoption but the multi - vari ate technique , Di scriminant 

Analysis , was chosen , with three dep end ent vari ables - past 

land use change , intention to grow malting barley and 

adoption of small scale innovations . The inability of this 

discriminant analysis to correctly classify more than 68 

percent of the farmers into adopter- nonadopter groups and 

the statistically significant amount of information left 

unexplained led to its replacement first by non- parametric 

correlations which were unsuccessful and then by the simpler 

chi- squared technique (Appendix J) . 

PROPOSITION ONE TESTED 

In order to establi sh a relationship between ' i nnovat ors ' 

and certain s ituational , personality , and socio- econoffiic 

characteristics, a series of Chi-Squared tests were conducted 

between farmers indicating a definite intention to grow 

malting barley (that is , the "probablies", n = 51) and the 

whole sample ( n = 315) to test a number of null hypotheses . 

The p roposition was ' That farmers possessing certain 

chara cteristics are more likely to be recep tive to innovation 

and change . Such characteristics include : 

youthfulness 

farming experience 

higher levels of education 

higher total indebtedness 

propensity of son(s) inheriting the farm 

size of farm . 



The variables chosen to measure these were : 

- age 

- experience - years in a position of r esponsibility 
- attendance at meetings of farmer 

organisations 
- economic analysis of farm 
- a doption of relatively small scale 

innovations 
- self concep t in terms of leadership 

- higher levels of e ducation; 
- attendance at courses 
- reading farming journals 

- size 

- indebtedness - years on current farm 

- propensity of son ( s) to inherit farms - this could 
not be tested due to very small number o n farms of 
smaller group . 

4c 

The null hypotheses and their results are - (refer Table 3 . 1) 

1 . 1 ' That there is no difference between £armers intending 

to grow malting barley and th e total population in age 

structure '. This was rejected , the £armers intending 

to grow malting barley being proportionately more 

numerous in the 2 0- 29 and 40- 49 age group s , and 

considerably less so in the 50- 59 and over 60 age 

groups , while perc entages were similar in the 30- 39 

group . Thus it woul d appear that younger farmers , 

especially those in their 20 ' s starting out in farming 

and those in their 40 ' s , perhaps in a position to 

expand and diversify , are more receptive to the 

innovation, malting barley , than those in t he other 

age groups . 

1.2 'That there is no difference between £armers intending 

to grow malting barley and the total population in 

terms of the number of years the farmer has held a 

position of responsibility on a farm '. This hypothesis 

was also rejected with a considerably greater 

proportion of farmers in the 1-9 and 20-29 years of 

responsibility intending to grow mal ting barley. 

These would corresp ond with the age c ategories 



significant in hypothesis 1.1. 

1 .3 'That there is no difference between farmers intendi ng 

to grow malting barley and the total population in 

terms of attendance at Federat ed Farmers , an exam? le 

of a farmi ng organisation '. This too was rejected . 

Farmers intenning to grow malting barley were more 

likely to attend such meetings th an the total 

population. 

1.4 ' That there is no difference between farmer s intending 

to grow malting barley and the total popul a tion in 

terms of conducting economic analyses of their farms 

themselves '. This hypothesis was also rejected, 

with twice the proportion of farmers intending to 

grow malting barley p erforming regular economic 

analysis (budgeting) than the total sample . Simil ar 

proportions occurred in the ' occasionally ' group and 

consequent ly consider ably more in the total popul ation 

never conducted such analysis themselves . 

1 . 5 ' That there is no difference between farmer s intending 

to grow malting barley and the total population in 

terms of a dopting relatively small scale innovations 

to imp rove stock health and pasture management as 

well as adopting new technologies a nd growing new 

crops '. This hypothesis was rejected , with a small 

but significantly greater proportion of farmers 

intending to grow malting barley adopting such 

measures , especially stock health. Conversely a 

larger proportion of the total populat ion reported 

no adoption of such innov ations. 

1.6 'That there is no difference between farmers intending 

to grow malting barley and the total population in 

terms of attending farming courses ranging from 

conferences and short courses to university diplomas 

and degrees'. This hypothesis was accepted , as the 

distribution of attendance at such courses by farmers 

intending to grow malting barley was very similar to 

that of the total population. 



1.7 'That there is no difference between farmers intending 

to grow malting bar l ey and the total p opulation in 

terms of reading of such agricultural journals as 

"S traight Furrow"' · This too was accepted with both 

populations being similarly distributed in terms of 

reading habits . 

1. 8 ' That there is no difference between farmers intending 

to grow malting barley and the total population in 

terms of size of farm '. This hypothesis was rejected 

with proportionately more farmers operating large 

farms showing an intention to grow malting barley . 

For farms less than 100 hectares the total population 

was more highly represented; on the other hand for farms 

larger than 100 hectares>f~mers intending to grow 

malting barley were more highly rep resented . 

1 . 9 ' That there is no d ifference between farmers intending 

to grow malting barley and the total Dopulation in 

terms of length of tenure of current farm , assuming 

the shorter the tenure , the higher the total 

indebtedness .' This hypothesis was accepted, with 

di stributions of both populations being remarkably 

similar , especial l y in the groups having less than 

ten years' tenure. 

1.1 0 ' That there is no difference between farmers intending 

to grow malting barley and the total population in 

regarding oneself as a neighbourhood lea der with 

resp ect to applying new ideas and p r actices on one ' s 

farm '. This hypothesis also was accepted , with 

distributions for each p opulation being simi lar. 

Farmer modesty may have played a part in this result! 

Thus there are significant relationships between 'Innovators', 

defined in this survey as farmers showing definite intention 

to grow malting barley, and such personality, situational 

and socio-economic characteristics as age, years of 

resp onsibility, attendance at meetings, economic analysis of 

farms, size and adoption of innovations. In order to predict 



Tabl 1 s f R 1 f Null H -

Variable Chi- squared Degrees 
Freedom 

Age 16. 64 4 
Responsibility 25.25 5 

Meetings 12. 44 2 

Economic 21 . 71 2 Analysis 
Innovations 1 2 . 34 4 

Self Concep t 7 . 29 4 

Courses 6 . 2 6 

Reading 1 . 1 7 3 

Size 1 4 . 69 3 

Current 4.12 7 

source: Field Survey, June, 1978 . 

h f - . 

Significance Level 

Significant o. 01 

Significant o. 01 

Significant o. 01 

Significant o. 01 

Significant 0 . 05 

Not Significant 0 . 05 

Not Significant 0 . 05 

Not Significant 0 . 05 

Signific ant ' o. 01 

Not Significant 0 . 05 

Rating 

Moderate 

Strong 

Moderate 

Strong 

Weak 

Moderate 

Accept/Re ject 

Reject 

Reject 

Reject 

Reject 

Reject 

Accept 

Accep t 

Accep t 

Reject 

Accept 

\..,', _, 
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innovators in future , that is farmers who are likely to grow 

malting barley , these appear to be the most distinguishing 

variables . Conversely , the variabl es concerning attendance 

at cour ses , reading an agricultural j ournal , current tenure 

and self concept showed no significant differences between 

the two populations . 

The results of the step - wise discriminant analysis undert aken 

for each of thr ee dependent v ar i ables ( past land use change , 

intention to grow malting barley , and a dop tion of innova tions) 

utilising 26 inde?endent variables , have not been included in 

the text in detail because less than 68 percent were correc t ly 

cl ass ified into ' adop ter ' and ' nonadop ter ' groups by the 

indep endent variables u sed. That is , a statistically 

signi f icant amount of information remained unaccounted for . 

Certain standardised discriminant functions , however, occurre d 

rep eatedly for each of the three dep endent variables . These 

included reading agricultura l journals , having economic 

analysis done by self or advisory officers and being brought 

up on farms . These results are felt to comp lement those 

obtained by the less sophist icated Chi -S quared technique , 

as well as to study just a few of the many situational , 

personal ity and socio- economic characteristics of innovators 

outline d in rur a l sociology re search . 

The v alue of Prop osition One was to point u p variables which 

d istinguish between farmers who chose to a dop t or reject the 

innovat ion malting barley in the Manawatu . All are at the 

e arly stages of the adoption process, with only the 

' probablies ' having reached the evaluation and perhap s trial 

stages . The ' probablies ' are more likely to be early 

adopters with those showing less definite intention being 

rated as late majority or even laggards in Rogers' terms . 

The fact that the malting barley plant is not yet operational 

means that the emphasis is on predicting likely innovators 

rather than studying farmers who have already adopted . 
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The Diffusion Process 

The diffusion process r efers to the spread of new ideas and 

is therefore essentially a p rocess of the corrununication of 

information . Cow~uni cation channels have been studied 

widely in rural sociology and re l ated fields, on the assump tion 

th a t 

p eop le can easily be asked to rec al l the channels 
of information and influence that went into the 
making of their decisions to adopt an innovation 
... viz . " reconstruction" or " reason analysis " is 
used stressing the importance of interpersonal 
r e lations in the flow of influence and innovation 
in modern soc iety . (Katz , Levin and Hamilton , 
1963 , 245) . 

Ch annels or a venues of communication of new ideas from their 

source to ul t i mate a dopters have been classified by Jones 

(1967) into three types : 

1. Mass Medi a - r a dio , television , newspap ers and 
journals (co s mop olite sources) . 

2 . Persona l contact - profess iona l advisors , 
technical represent at ive s , extension p ersonnel 
in either individual or group situations . 

3 . I nter personal or face - to- fac e contacts between 
friends and neighbours , these usual l y being other 
f armers . Other f rameworks in the literature 
refer to such channels as commercial, peer , 
printed and oral extension and opinion l eaders , 
which can be subsumed under Jones ' classification. 
(Gibbs , 1973 , 16) . 

Much of the recent research on the communication of new ideas 

and prac t ices has attemp ted to re l at e the most u seful 

communic atio n channe l to the stages in the adopt ion process . 

Copp et al (1 9 58 , 149-1 51) no t e that at t he awareness stage 

of the farm op era tor firs t hear i ng abou t the n ew pract i c e , 

mas s medi a p lay an i mp ort ant role, especi a lly magaz i n e s and 

print e d e x tens ion r a ther than r a dio and te l evi s ion . At the 

interest stage when the farm op er a tor fee ls the p r a c t ice i s 

a work able solution for a f arm prob lem, fac e-to-face sou rce s, 

both p erson al and interp ersonal, are cited more freque n tly 

corresp onding wi th a decline in references to mass media. 

Similarly at the accep tance st a ge when the farm op era tor 
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feels the practice would be of value on his farm , face-to­

face sources are of greater importance than the mass media . 

At this point, the farmer has conceded that the innovation 

may be a good idea and needs persuading of its application 

to his situation . In the trial stage of the farm operator 

trying the practice on his f arrr. , mass media from com.merci al 

firms and printed extension sources regain imp ortance, when 

questions of when and how to 2:.pp ly the p r actice are crucial. 

Copp et al did not ask for infor~ation sources to be ci ted 

after the trial stage because results of a successful trial 

were considered to be self- evident by the farmer a lthough 

' extension agents and peers may help the farmer interpret 

trial results .' (Beal and Bohlen, quoted Copp et al , 1 958 , 

1 51 ) . 

Such studies also attempt to predict the likelihood of a 

farmer adop ting a cert ain practice according to the 

information source he used in the early stages of the 

adoption process . Copp et al found th a t there is no key 

information source for a given stage (1 958 , 153) as did 

Mason (1 964, 40), but that all sources related to all stages . 

Early adopters of an innovation were more likely to us e mass 

media or another authoritative or institutionalised source , 

for example an extension agent , for information. Thi s is 

part l y due to the absence of a number of peers having tried 

the practice and also due to the more objective and usually 

positive rationale given to recommended practices by the 

media. Later adopters are more likely to learn of the 

innovation from peers and to view it more subjectively in 

terms of its success or failure . By the time the information 

has percolated down from its source. to the professional 

agriculturalist to the layman, it has lost much of its 

original accuracy and been coloured by farmers ' perceptions 

of the innovation as it pertains to their individual 

situations. Mason noted also that the use of all information 

sources increases as farmers pass through the stages of the 

adoption process regardless of the source's relative 

influence (Mason, 1964, 51). Moreover, more information may 
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be used to gain supp ort for a new pr actice that has been 

adopted than is used to acquire knowledge prior to its 

adoption. ( Mason , 1964, 52). Sheppard noted a gap between 

responses and the actual truth , with farmers thinking it 

preferable to quote a neighbour as a source of a new idea 

rather than an advertising source . (Sheppard , 1963 , 127) . 

Smith (1 964 ) noted that research on the rel ative imp ortance 

of sources of information must take into account the 

intensity of that information. Intensi ty i s defined as : 

the efficiency with which each stimulus from the 
source of the information reaches the farmer and 
produces an effect . For example , a leaflet may 
be written clearly or obscurely , a radio 
programme may be explicit or confused , a personal 
interview may inspire confidence or scepticism. 
(Smith , 1964 , 345 ). 

Thus early adopters 

.... who 2ct before the informal s ources become 
important do so because they r eact qui cker to 
stimuli , or have more stimuli , and therefore act 
quicker in time , but not because their attitude 
predisposes them to favour normal sources of 
information. (Sheppard, quoted Smith , 1964, 346) . 

Buang noted a perception gap which exists between the source 

and the receiver, mi s interpretations occurring which are 

critical to the effectiveness of communication (Bu ang , 19 74, 

56) . 

McMillion (1 960 ), in a study of one hundred Canterbury sheep 

and dairy farmers , correlated sources of information as well 

as situational and personal characteristics to farm practice 

adoption in an effort to inform farm extension workers 

(advisory personnel) on the best methods of disseminating new 

information to farmers . He found the most effective means of 

communication were face- to- face media, especially in 

situations where past experiences had created an attitude of 

mind receptive to new ideas (for example , attitudes engendered 

by post primary education in rural areas, farmer membership 

in farm organisations and extension agents being personally 

known in the community in which they work) . Meanwhile 
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radio and printed matter are effective now, those 
re sponsible for them should not become comp lacent, 
b ecause at least fourteen percent of the farmers 
had not heard about a p r actice which had been 
recommended for two years . ( McMillion , 196 0 , 24) . 
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Like Copp et al , McMillion d i d not test the efficiency of 

tel evision as a channel of communication to farmers because 

it was then in its infancy . Its effectiveness is limit e d 

by its accessibility , that i s the timing of farming p r ogr ammes 

to easy viewing parts of the day. 

PROPOSITION TWO TESTED 

To operationalise the second proposition: 

That the d iffusion of information about the new 
agr icultural idea ( ma l ting barley ) wil l be 
through three main communic at ion channels : 

i ) F ac e - to-face contact 
- Malting company repr esentatives 
- M. A. F . and private advisors 
- seed and grain agen t s 
- innovative neighbours 

ii) Group contact 
- discussion groups 
- farming groups 
- field days 

iii) Mass medi a 
- agricultural publications 
- newspapers 
- radio and television; 

the group of farmers probab ly and possib ly intending to grow 

malting barley was compared with the whole sample on the 

matter of their source of information about the proposed 

malting barley plant , bearing in mind that the final 

' go- ahead ' had not been given at the time the questionnaire 

was sent . Group contact was not included , the key sources 

being regarded as the mass media and personal contact by 

malting company and other interested personnel . 

Of the total of 315 responses, all but 17 percent (53) had 

heard of the plant - still quite a high proportion not yet 

at the awareness stage . Of those indicating an intention to 
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grow malting barley ( numbering 125) , only 8 percent had not 

before heard of it . 

Three null hypothesis have been formulated to this end . 

2 . 1 ' That there is no difference between farmers 

intending to grow malting barley and the 

total popul ation in terms of awareness of 

the proposed malting barley plant '. 

2 . 2 ' That there is no difference between the 

farmers intending to grow malting barley 

and the total population in terms of 

source of information about malting barley '. 

2 . 3 ' That there is no difference between 

farmers intending to grow malting 

barley and the total population in 

being approached by malting company and 

other interested personnel '. 



Table 3.2: Sources of Information about the Malting 
Barley Plant 
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Intend to 
Grow M. B. 

Total 
Population 

n = 
Unaware 

Chi-Squared= 5.73 at 1 degree 
freedom , significant at 0 . 05 

Aware: 

Read - Journal 

- Newspaper 

Heard - Radio, T.V. 

All of these 

Neighbour 

Chi-Squared= 3. 91 , not 
significant at 0 . 05 at 
4 degrees of freedom 

A?pr oached : 

Seed- grain agent 

Malting Co . Rep . 

Advisory Officer 

More than one 

Yes but did not specify 

Chi-Squared = 24. 09 , 
significant at . 01 at 
5 degrees of freedom 

1 25 

8 . 0% 

. 8% 

5 4 . 4% 

6 . 4% 

1 3. 6% 

2 .4o/o 

35 .2% 
11 . 2% 

. 8% 

3. 2% 

1 5 . 2% 

31 5 

17. 0% 

3. 8% 

60 . 7% 

8 . 8% 

12 . 6% 

3. 1o/o 

19 . 8% 

6 . 9% 

. 4% 

1.5% 
8 . 0o/o 

Source : Field Survey, June, 1978 , ques t ions 1 and 2, 
Part B. 

The first hypothesis was rejected, with more of the total 

sample being unaware of the proposed malting barley plant than 

of those intending to grow malting barley. Of those who were 

aware of the plant , there was no significant difference in 

distribution between the two groups. Thus the second 

hypothesis was accepted. The third hypothesis, comparing 

the two samples in terms of being approached by malting 

company and other personnel, was rejected. The main differences 

were between those who were approached but who did not specify 



by whom. 

Of the sources of information most frequently quoted , 

newspapers emerged the most popular . The farming pages of 

the ' Manawatu Evening Standard' and the free weekly news­

paper going to every rural residence in the four counties , 

' The Ma nawatu Farmer ~ were anticip ated to be the main p aper s 

read in this respect . Of those intending to grow ma lting 

barley , 35 . 2 percent had been personally approached and many 

indicated a desire for more information about the specific 

requirements of the growth , harvest and transportation of 

malting barley . Seed and grain agents and advisory officers 

were rarely quoted but may have been more active in 

disseminating the information since the time of the 

questionnaire due to the definite intention of the malting 

company to proceed with the plant and the letting of contracts 

for malting barley for seed for the 1978 -1 979 season. A 

field day to be held by the comp a ny in e arly February , 1 97 9 , 

is hop ed to clarify such policy matters . ( Appendix L). 

This result reinforces the sequence of the adoption process , 

with many farmers having passed the awareness stage and some 

having progressed from the interest to the trial stage . It 

also points up the relative importance of the various 

information sources as they apply to this innovation. 

Farmers were also asked in the survey to record two 

innovations adopted over the last two years in the field of 

stock health, pasture management, a new crop or a new 

technology (question 1 9 , Part A). In addition, the source of 

the innovation was requested. This question was poorly 

answered but of the 84 responses -

23 gave an agricultural journal as the main source 

14 a neighbour 

12 extension (advisory) officers 

1 O 'thought of it myself'. 

Veterinary surgeons were more likely to disseminate information 

about stock health, stock and grain agents about new crops, 
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and neighb_ours and journal s about pasture management 

( Appendix 0). Thus , in terms of recorded adoption of 

agricultural ideas and practices , agricultural journals and 

neighbours appeared to be the main agents in the diffusion 

process . 
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CHAPTER FOUR 

TOWARDS UNDERSTANDING CURRENT LAND USE PATTERNS 

The analysis of land use patterns has always been a basic 

concern of the geographer . It is in this respect that 

agricultural geography comes closest to economic geography , 

relying heavily on economic concepts and mode l s of behaviour . 

Such concepts or mod e l s have been utilise d in agricul tural 

geography in an attemp t to d escribe and explain why cert ain 

types and intensities of production occur at certain 

locations . They tend e d t o be e ither de scriptive ( that is, 

describing what is the pattern which actually exists) or 

normative ( describing what ought to be the pattern under 

certain assumptions ) . Moreover , ~these models have two 

major differences : 

1 . Partial equilibrium models hold al l but one factor 

cons tant, i . e . they 1r,ay hold a ll l ocation , 

popul ation dens ity and similar factors cons t ant 

and p l ace pr imary emphasis on minimising a ll cost 

factors. These models tend to b e too simp listic 

and naive to represent the comp lexities of the 

re a l socio- economic system. 

( Eliot Hurst, 1972 , 1 06 -1 07). 

2 . Gener a l equilibr ium models are those 'that , under 

ideal conditions, would enable us to explore every 

aspect of the behavioural and operational milieux ', 

(Eliot Hurst, 1972, 107). Isard, for example, 

emphasised links and interdependencies between all 

sectors and location sites of the economy. They 

are more applicable to the real world situation 

than partial equilibrium models but are very 

complex and therefore difficult to operationalise. 

No attempt is made in this thesis to operationalise the models 

presented, due to the magnitude of the task, but the models 

are briefly outlined due to their relevance to the study 



topic, bearing in mind Harvey's caution that to make such 

models 

operational for real world application , one 
faces problems involving spatial variance in 
environmental conditions, spatial variance in 
agricultural technology or productive practice 
time, and evolutionary change through time . 
(Harvey, 1966 , 361 ) . 

EARLY LOCATION MODELS - RICARDO AND VON THUNEN 
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In the early nineteenth century, two men arrived independently 

at a concept which has remained vital to theories of location 

- that of " economic rent ". "Economic rent" need not have 

any relationship to actual rent , but is ' the return which 

can be realised from a p lot of land over and above that 

which can be realised from a p lot- of the same size at the 

margin of production'. (Tarrant, 197 4 , 20) . 

Ricardo was attempting to explain why competition for land had 

increased land rents , consequent on the then high price for 

grain. Hi s was a descriptive, partial equilibrium theory 

which looked at differences in soil fertility and population 

density and considered only a single crop . 

On the other hand, von Thunen's 1826 model held all 

locational factors , including soil fertility and population 

density constant, but made transport cost the only variable 

in his initial model . His model, developed concurrently with, 

but independently of, that of Ricardo, has been more popular 

because of its spatial emphasis . Von Thunen intended his 

work to be 'a method of approach to a difficult subject 

rather than a model to which all farming systems must 

approximate'. (Tarrant, 1974, 22). It was a descriptive 

partial equilibrium model but in the twentieth century many 

normative interpretations have been made. Detailed analyses 

of his model may be found in Tarrant ( 1974), Found ( 1 97 l), 

Dunn (1954), Eliot Hurst (19721 Harvey (1966), Chisholm 

(1962), Chorley and Haggett (1967) to name a few. 
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Von Thunen's me thod of approach was to establish the 

agricultural production needed within t he urban market and 

the controlling factors of its production , which need not 

necessarily be transport costs, and to show the effects of 

these controls on economic rent and the pattern of 

differentiated agricultural production (Tarrant, 1974 , 21 ) . 

More simply , ' he sought to find laws that could determine 

what form of agricultural production would best be carried 

on at a given place '. ( Eliot Hurst , 1972 , 107 ). He began 

with a set of simplifying cssumptions : 

1 . The existence of an ' isolated state '. 

2 . One central city as the sole market. 

3 . A uniform p l ain surrounding the city . 

4 . The horse and cart were the onl y mode of transport . 

5 . The plain was inhabited by £armers supplying only the 
city . 

6 . The maximisation of profit by farmers with automatic 
ad justment to the needs of the central market. 

7 . The only v ariable was transport cost which is directly 
proportional to distance and was borne entirely by 
farmers , who shipped all produce in a fresh state . 

Von Thunen then considered the rel ationship of three factors : 

1 . The di stance of the farms from the market ; 
2 . The prices received by the farmers for their 

goods ; 
3 . Economic rent , (Eliot Hurst , 1972, 1 08 ), 

and showed how concentric zones o f l and use woul d emerge , with 

farmers at each margin receiving nil return for their produce 

after transport costs had been met . Thus for a single crop , 

most intensive production would be nearer the central 

market where transport costs would be lowest . Where a single 

commodity such as milk could be processed into a variety of 

end products , the most bulky and perishab le would be loc a ted 

in the inner zone (Figure 4 .1 ). For a variety of crops , the 

more bulky and perishable ones, for example horticultural 

products , would occupy the inner zone while less bulky 

goods would be grown at the periphery. (Figure 4.2). 
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In later models Vo n Thunen relaxed some of his as sump tions 

to allow for possibilities such 

growth of a subsidiary town or 

(F igure 4. 3) . 

as another transport artery , 

a physiographic difference . 

C 
Cl) .... 

X 

Figure 4. 1 

/ inner milk zone 

intermediate dairy processing 
/ zone (cream or cheese) 

/ outer butter zone 

· A distance 8 C 

a simplified model applied to a threefold zonation of dairying 
around a market 

Figure 4 . 2 : Fiqur e 4 . 3 : 

iso la ted state 

margin of 
transference 

between 
2and3-. 

X A 

zo;l~it~JrP J 
horti~ 

zone 2 
forest products 

zone 3 

intensive arable 

2 

physical 
variant 
area of 
low rainfall 

~ ranching 

3. 
subs,d,ary town 

E3 three fie ld arable 
(I) central city 

transport 
variants 

(illli] arable with lor:g ley 

~ intensive arable rotation 

D sylviculture 

@ subsidiary towr.s 

Von Thi.inen : (3) a simplified model. 

[==:J horticulture and dairying, 
no fixed rotation 

-=--c:=- railroad 

=river 

Von Thi.inen: (4) the spatial expression of the basic model 
(the " isolated state':) and tt;,ree variqnts. 

Spurce : Eliot Hurst, 1972, 110-111 



Von Thune n' s mode l was limite d b y c ert ain i nbui l t assumptions , 

name l y th a t t he farmer had c omp l ete avai l abi l ity of 

informat i on and behaved i n a t ot al ly r ati onal economic manner . 

Other prob l ems arise due to it being static and d eterministic , 

d i sregarding the time e l ement , f or example technol ogical 

changes , changing demand patterns and economies of scale . 

Its adv ant age is 

that i t can be seen t o oper a t e c ontinuous l y over 
space , and throu gh t h e u se of marginal analysis 
it shows h ow l and use systems will gr ade into 
one another over a continuum. (H arvey , 1 966 , 
364-36 5 ). 

Such a descriptive mod e l i s not of great value to this study 

which is attempting to look at future change rather than 

analyse how present patterns have emerged . It has been 

utilised by Eliot Hurst to study land use patterns around 

Syd ney and would be of val ue in l ooking at intensities of 

horticultural production in Hawkes Bay for example . 

ECONOMIC MODELS 

Von Thunen was c oncerned above a ll wi th t he 
spatial dime ns ion .... Ins t ead of u s ing t h i s 
spat i a l tec hni que , howev er, some e c cnomic 
models concep tuali s e s uch are as a s p oint s . 
Producers or f armer s , product i on factor s , 
produ ct s and c onsu mers are all treated as i f 
they wer e locat e d a t a serie s o f descrete 
point s wi t h transp ort c osts he ld c onstan t . 
Pr ovid e d t r ad e t ake s p l ace , analys i s o f 
c omparative adv an tage i ndic a t es differenc e s 
in the t yp e of production at different points. 
(Eliot Hur s t, 1 972, 113) . 

Economic models are of two types : 

1 • Input-Output Models 

These were originally devised to cop e with entire 

national economic structu~es , but were modified by Isard 

and others to look at regional agriculture . With 

reference to agricultural production , Heady and others 

used such a model to describe e x isting interrelations hip s 

between various sectors of agriculture and industrial 

sectors of the economy. Such models are very generalised 
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and difficult to operate because of the many regions and 

commodities that have to be specified before the model 

is to have any meaning . Examp le s of its operation are 

outlined by Eliot Hurst (1 972 ), Found (1 970 ) and 

Tarrant (1 974 ). Their overall value is that 

assuming the stability of technological 
coefficients it can be used to project the 
impact of overall economic changes ( or 
policy changes on the production pattern 
of di ffer ent sector s of production within 
d ifferent r egions . (Harvey , 1 966 , 366) . 

Again this is an historical model and does not deal with 

predicted changes . Onc e areas and yields of malting 

barley are established , it would be useful for studying 

income multiplier effects on the region. 

2. Spatial Equilibrium Models 

Unlike par tial equi librium models , a ll factors in these 

models are variable with none held constant . 

The purpose is not just to analyse the 
agricultural economy at one point in time , 
but to det ermine if possibl e where 
agricultural production ought to be located 
if certain goals are to be achieved ..... 
The whole approach is very difficult to 
summarise because each model u sed varies 
according to the problem to be so lve d and 
the d ata availabl e . (Eliot Hurst, 1972 , 
11 4 ). 

The most operational of these models is linear programming 

to determine the optimal pattern of production of one, or 

perhaps several,types of enterprise. Provided certain 

information is known, it is possible to determine where 

production should be located if certain goals are to be 

achieved, for example the highest average profit among 

all producers or some other measure of profit maximisatior.. 

Results of changes in such variables as resource 

availability, technology, market customs and values have 

been studied. No claims are made to represent actual 

behaviov~ in these studies. 'Rather they analyse the 

a lternatives implicit in the ecological, technological 



and economic components of the operational milieu ' 

(El iot Hurst , 1972 , 116). 
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The maJor cssumption of such a model is income maximis ­

ation which is not relevant to this study which is 

attempting to assess farmer behaviour and recognises 

that the farmer may have objectives which are not solely 

economic . 

DECISION MAKING MO DELS 

All the models presented so far have been essentially static 

and therefore not easily able to take account of changes in 

technology, ideo l ogy , motivation or demand . Other factors 

which have been ignored in econon::_ic models are the farmer ' s 

decision making process and the general absence of complete 

information and economic r ationality on behalf of such 

decision makers . This involves a less deterministic 

appro ach and takes into account 

the great multiplicity of factors , past and present , 
that actually determine land use patterns and farm­
ing behaviour . Any pattern that is studied is the 
result of a large number of individual deci sions 
made for less than rational reasons with only 
incomplete knowledge to hand. (Eliot Hurst, 1972 , 
116; refer a lso Found, 1 970; Metcalf, 1969 , 
Tarrant , 1 974 ; Wolpert, 1 964 ). 

There have , as a result , been moves away from normative 

economi c mod els of location to the study of decision making 

a t the l ev el of the individual farmer . 

Game Theory 

Game theory is a type of decision making model which is a 

mathematical discip line develop ed in the 1940's. It concerns 

the r a tional choice of strategies in the face of comp etition 

from an opp onent, which could be a certain location, by a 

man or group choosing certain strategies to overcome or 

outwit his opponent. It incorp orates decision making at 

the level of the individual farmer: 



who is able to derive a solution to a problem 
about which a decision has to be made in 
circumstances of a measurable degree of risk 
and uncer tainty . ( Tarrant , 1974, 37-38) . 

In agri cultural studies , 

a " game " is set up whereby the farmer is p laying 
his environment in some form . The environment 
has a number of g amb its it can p lay , for example 
it can produce a drought, a wet year or an 
intermediary year . As a consequence of each of 
these gambits the yield of the farmer ' s crop s 
are affected in a number of ways . On the other 
side of the game the farmer also has a number 
of moves he can m~<e . This might mean growing 
different crop s , some of which will d o well in 
dry years while some will do wel l in wet years 

In order to optimise the decision of the 
farmer in the f a ce of risk and uncertainty , 
the theory of games p ermits ~s to draw up a 
pay - off matrix showing the outcomes of each 
possible move by the farmer against each 
p ossible move by the environment . ( Tarrant , 
1 974 , 38) . 

6 8 

A number of solutions can then be considered , which may 

involve the selection of the best combination of each of the 

alternative s . 

Wright and others used farm management games , developed in 

the 1 960 ' s f rom business management games , for u se in final 

year undergraduate farm management teaching at Massey 

University . Such games vary from those of business 

management in that there is no interaction between the 

decisions of the individual managers . The uncertainty 

inherent in the management of bioeconomic systems is a 

feature of the farm management game . Student assessment was 

that it was a valuab le addition to the lecture situation in 

trying to identify with decision making on farms . 

et al , 1978, 62-63). 

(Wright 

While game theory may seem a cold blooded solution to the 

problem of explaining reactions to a state of risk, its 

imp ortance lies in its recognition of behavioural elements 

in the decision making process. However, it limits farmer 

objectives to minimising risk, yet maximisation of profit 
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and the desire to satisfice are recognised and worthwhile 

objectives also . These are considered further when 

discussing behavioural mode l s . Such a mo del would be 

useful in this study but is a major undertaking in its own 

right, requiring sophisticated computer knowledge , and is 

recommended as a study topic emerging from this exploratory 

research . 

Diffusion Models 

A second approach to decision making concerns the diffusion 

of information and resulting patterns of land use . The key 

distinction is between the physical and social distribution 

of the same geographic phenomenon , emphasising the tie 

between landscape patterns and elements of culture . 

Acceptance of a new idea , such as a new crop , is related 

not only to the receipt of new information but also to 

various behavioural , p sychological and economic factors . 

(Eliot Hurst, 1972, 118; refer a lso Chapter 3 ) . 

Hagerstrand , a Swedish geographer , has made important 

contributions to the spatial dimension of innovation 
~ 

diffusion while studying the spread of a government subsidy 

to imp rove pasture and the control of bovine tuberculosis 

in southern Sweden. 'H agerstrand ' s work is less important 

for its empirical aspect than for its general specification 

of the diffusion process '. (H agitt , 1972, 350). He outlined 
~ 

six essential elements of spatial diffusion: -

1. The area or environment in which the process occurs. 

It may be uniform and isotropic or highly 

differentiated. 

2. Time - it may be continuous or differentiated 

into phases such as days or years. 

3 . Item being diffused - it may be material (for 

example agricultural technology) or non-material 

( an idea) and may vary in the degree of 

communic ability and acceptability . 

4. Places of origin. 

5 . Places of destination. 



6 . P aths of movement . 

(H aggett , 1972, 35 0 ). 

He noted that a wave- like pattern comprising four stages , 

each of which forms a distinct par t of the i nnov ation 

wave : 

1. The primary stage whi ch marks the beginning of the 

diffusion process by the establishment of adoption 

centres and by a strong contrast between the 

innova ting centres and remote areas . 

2 . The diffusion stage - a p owerful centrifugal effect 

accompanied by the creation of new , rap idly growing 

centres in distant areas (daughter nuc lei) and by a 

reduction in the strong regional contrasts typ ical 

of the primary stage . 

3 . The condensing stage in which the relative increase 

is equal in a ll three locations . 

4 . Satur ati on - indicat es a slowing and eventual 

cessation of the diffusion p rocess as well as 

gener a l but s low asymp totic increase toward s a 

maximum . (H aggett , 1 972 , 35 0-351 ). 

7 0 

Hagerstrand's Monte Carlo Simulation mode l is a p rob ability 

method of rep lic a ting the diffusion process through time and 

space . Keys (1 969) used the model as a fr amework for 

studying the s p read of herr i ngbone cowsheds in the mi d-Wa ikato . 

Such a model incorpor a tes resistances or cons trictions in the 

channels of communication with the result that lags can occur 

in the diffusion of information with unmistakable effects on 

agricultural land use . (Eliot Hurst, 1972 , 118) . 

Keys ' study traces an innovation after its full a dop tion, i.e . 

all five stages 0£ the adoption p rocess have taken place by 

adopters . It would make another interesting possible 

research topic once the malting plant is operational and 

farmers are committed , through the contract system, to growing 



71 

malting barley, recognising that this commi tment is only for 

one season at a time . 

BEHAVIOURAL MODELS 

The biggest criticism of the previous mode ls is that they 

make unrealistic assumptions , especially regarding f armers' 

objectives . They almost universally assume that farmers 

wish to maximise profi t. Such economic motives , however , 

are not a l ways paramount and maximisation is infrequently 

achieved due to the farmer ' s percep tion of his decision 

envirorrnent . The notion of stochasm i s important here, 

two farmers in identical situations likely making different 

decisions due to their different perceptions . Simons' 

concept of ' bounded rationality' is also pertinent , bounds 
~ 

or limits being set on a person ' s decision environment due 

to such socio- psychological factors as limits of experience . 

Actions may be intendedly, though boundedly , 
rational in terms of an individual ' s perception 
of crop failures or success , while in statistical 
and abso lute terms the only term for t hem is 
sub-optimal . (Eliot Hurst, 1972 , 11 9; refer also 
Found, 197 0 ; Wolpert, 1964). 

Much of the work in this field has been concerned with labour 

productivity, with labour units frequently achieving les s 

than two- thirds of potent ial productivity. Kaplan, 1978 , in 

an indepth study of social factors affecting the productivity 

of hill country sheep farmers in the Mangamahu Valley near 

Wanganui, found that the farmers more likely to attain 

production potential shared two key characteristics . The 

most important of these was not just age per se , but age of 

coming into financial management of the farm. The farmers 

who had achieved over sixty percent of potential productivity 

had universally taken over financial control of the farm by 

age 25. Thi$ ;combined with ' world view' - that is, having 

been away from home for work , education and/or travel - was 

the most important factor in identifying farmers who were 

making decisions which would optimise utility on their farms. 
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Farmers who seek to satisfice need not necessarily have 

limited experience and horizons , however , but may 

purposefully do so . Social factors such as increasing age , 

the wish to participate in service organisations , play more 

sport or health problems are only a few of the social 

factors which may influence a farmer ' s decis ion making 

p roces s . Factors involved 1n the decision making process 

can be seen in Figure 4.4. The farmer, influenced by his 

personal attributes and economic contraints, as well as his 

availability of information, assesses the alternatives 

available to him and makes the decision which may be of three 

types. It may be r andom ( that is , have occurred by change), 

it might be to satisfice ( a social motive) or to optimise 

(gain maximum productivity) - the last being the most 

economic of the outcomes . 

This decision making process, involving noneconomic as well 

as economic variables, is regarded as an im?ortant as?ect 

of this research. It is anticipated that financial 

incentives will rate highly in the farmer ' s decision to 

adopt or reject the innovation malting barley, but that other 

factors wil l be imp ortant also . These may include genetic 

factors in agriculture , that is maintaining soil fertility, 

which is ultimately an economic objective . They may also 

include such factors as age , distrust of contracts, dislike 

of the brewing industry and other such factors . 
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SYSTEMS THEORY 

CHAPTER FIVE 

POSSIBLE IMPACT OF THE MALTING PLANT 

ON THE CURRENT LAND USE PATTERN 
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An interd isciplinary ap?roach , which has been used in recent 

years in the study 0£ a wide variety of problems , is that of 

General Systems Theory . The systems approach i s frequently 

utilised to help solve a re a l world prob lem which can now 

be achieved through computer technology , for example 

linear p ro gramming . 

Within agriculture , an agricult~ral system is 

a set of interrel a ted elements, including the 
elements through which cultivation takes place , 
that is functionally rel ated to the natural 
resource s and to the to tal economic and 
cultural systems in such a way as to satisfy 
the society' s elementary needs . (Eliot Hur s t, 
1972, 81 ) . 

The farmer as the decision maker makes the management 

decisions which convert the outputs 0£ the ecological £arm 

system to inputs 0£ the economic system, combining factors 

and p roducts in a variety of ways . (Figure 5 .1 ). Such an 

activity, being located at certain points in space, is 0£ 

interest to the geographer , who is concerned with the 

spatial comp onents - that is relative location, dist ance 

and extent. 

The distinguishing features 0£ agricultural sys tems are 

listed by McDaniel and Eliot Hurst (1 968 , 22) as: 

1. Environmental constraints such as the weather and 

biological characteristics 0£ crops and livestock. 

2. Attitudinal variations of farmers - motivations, 

knowledge and ability to perceive tools and 

strategies which are provided with the economic 

system. 
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3 . Farm size - which affects the ty?e of enterprise 

established . 

4. Tenure . Long term tenure encourages the performance 

of genetic agriculture, that is seeking to maintain 

soi l fertility whereas short term tenure encourages 

extractive agriculture , neglecting s oil fertility . 

5. Marketing - the marketing system has an i mp ortant 

effect on the type of enterprise chosen. 

6 . General economies of agriculture. Land i s not 

p roductive on its own but needs the infusion of 

other inputs such as labour and cap ital ( for 

example in machinery investment) to become 

productive . An agricu l tural area tends to produce 

those p roducts for which it ~has a sp ecial ability 

or physical advant a ge comp ared with other areas -

thus the princip le of comp ar a tive advantage is 

i mp ortant in the gener a l economi c s of agriculture . 

7G 

Rutherford (1 972) regards Western economies a s consisting 

of 

a series of overl app ing and interlocking systems 
and subsystems , which can only be hinted at 
because they are so numerous and complex in their 
actu al interplay that they defy abstract summat ion 
..... They are embraced in a " nested hierarchy" 
in which " inferior" systems are embraced by , but 
lock with , " superior systems". (Rutherford , 1972, 
5 3) . 

These can be considered from the smallest to the largest as : 

Micro System (1) - the on-farm ecosys tem, the smallest in 

the nested hierarchy. It is the man - land - animal 

ecosystem, an open system with various natural and human 

inputs , comp onents being such things as land, management , 

labour and cap ital. Connectivities are established between 

components and natural and man- made outputs, and show how 

land users manipulate systems for product ive advantage . 
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Micr o System ( 2 ) - the singl e farm as a bu siness . At this 

l evel the single farm as a firm in which the farmer , as 

the managerial unit , takes decisions which , when farms are 

aggregated , resu l t in the development of l and use patterns . 

Each farmer, as a business man , faces four interrelated 

questions : 

i ) What good s to p r oduce? 

i i ) Wher e t o l ocate product i on? 

i i i ) How to carry out produc ti on - product/factor 
relationships . 

iv ) What factor and product markets to be linked 
to . 

Meso System ( 3) - links between the farm and the l ocal urban 

node . Link s between a small gro_up of farms and a local 

urban centre which are usually bi- polar linkages , for 

example between dairy farms and l ocal processing factories 

operating in a region of factory supply or wheat/sheep 

farms linked with local grain and livestock facilities . 

Backward and forward linkages exist between these poles . 

Meso System ( 4) - links between groups of farms and 

intermediat e urban nodes - this is an extension of ( 3) and 

i nvolve s t he movement s of i deas as we ll as good s , innovat i on 

d i ffusio n being a n i mp or t a n t c onc ep t here . 

Meso System ( 5 ) - l inks b etwe e n f arms and maJor regional 

n o des , thi s s ubs y stem enc ompass e s ( 1) to ( 4) . 

Macr o Sys t em ( 6 ) - links b etween farms and primate cit i es 

( st a te or n a tional c ap itals) acting as f actor and p roduct 

markets . 

Macro System ( 7) - links between farms and external trade, 

all the above links b eing subsumed by the largest at all, 

the international mark et sy s tem. ( Rutherfor d , 197 2 , 54- 57) . 

The relations hips within this nested hierarchy of sys tems 

can be seen in Figure 5 . 2 . The l inks for malting barley 
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wil l initially be between f arm and malting p l a n t , then more 

wide ly d isper se d breweries t h r oughout the Nor th I s l and, and 

for some b arl ey , the u l timate link will be t h e i n t ernational 

expor t mar ke t - J apan or Latin America . 

F iqure 5 . 2 : I llustration of how sinqle dair farms and 
their internal eco- systems como are Figure 2) 
belong t o a nested hierarchy of local , 
regional, nat i onal , and international systems . 
( 'D' refers to Dair ying ; ' W' to wheat 
farm i ng , The nu mber s r efer to micro , meso , 
and macr o sys t ems discussed in the next text) . 

SOME OVERLAPPING 
SYSTEMS OF 
SOUTH-EAST 
AUSTRALIA 

•-+ Two--y h·.id1 
(con,..~divi_ty) 

SOME 
OVERLAPPING 
SYSTEMS 
OF NEW ZEALAND 

Source : Ruthe rford, 19 72 , 52 

PROPOSITION THREE 

The basis of proposition three is that the existing land use 

system wi ll be modified by the new input, the market 

demand for a 'new' crop which will af feet not only on- farm 

systems but the whole regio~al a gricultural system. 

Proposition three states that ' The components of a land use 

system are dynamic. At any given point in time , however, 
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they are in a state of equilibrium, but a new inp ut may 

c ause modification of the components of the land use 

system '. To test thi s a number of null hypothesis have 

been formu l ate d within four subprop osi tions, although some 

concep t s are not abl e to be tested statistically and 

ob serv ations have to be used . 

Prop osition 3. A 

'The malting barley p l a nt as a new i nput will a lter the 

equilibrium of the existing l and use pattern by creating a 

new demand with stable economic returns for a crop readily 

grown in most parts of the region 1 • 

It may be argued that malting barley is not a new crop , 

but rather another demand for a crop readily grown in the 

Manawatu . Feed barley and malt barley share cert ain 

characteristics - both require a relatively short growing 

period and dislike competition from weeds , will not 

tol erate soil acidity and prefer a season which is long 

and cool during the growing p eriod , being unable to thrive 

under excessive r a inf all or in hot humi d conditions . 

Barley to be used for malt manufacture , ultima tely to be 

brewed for beer making purp oses (description Appendix N), 

has a number of conditions beyond those of barley for 

feeding stock. 

I n New Zealand only the two-rowed barleys are 
used for malting. To be accep table the grain 
must be dry, p lump , bright, sound, clean and 
pure. It should be circular in cross- section, 
the furrow a lmost completely filled and the 
seed coat finely wrinkled . A high and even 
germination and a low nitrogen content are 
essential. (Claridge, 1972, 1 02-103) . 

A high soil nitrogen content will produce a high stalk 

suscep tible to wind damage (lodging). Damage to the grain 

also can occur during the threshing process or during 

conditions of insufficient rainfall which gives pinched 

dried grain. As a result of the additional care required, 
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growers will expect a premium over and above the price paid 

for feed barley . The two, however, wil l be complementary , 

rejects for malting being resold for feed purposes . 

Malting barley will be grown on a contract basis, contracts 

being arranged via seed and grain agents but signed 

directly between farmer and malting comp any . 

While economic motives such as profit maximisation may not 

always be the key motivation in adopting the innovation , 

the farmer grov,ing it on a large scale or changing his 

land use system to incorporate malting barley will no 

doubt be motivated by monetary rewards . The considerable 

and unexpected drop in barley price following the 1 977 -1 978 

harvest , from $104 to $97 per tonne , has led to fewer 

contracts being let for barley 1·978 - 1979 and a negative 

perception of the utility of the crop by many farmers . 

Pryde, 1 978 , in a survey of New Zealand farmer intentions , 

exp ectations and op inions , found that fewer of his sample 

intended growing barley , clover and processed crops this 

season (1 978 - 1979) than the previous season (1 977 - 1978) . 

Wheat areas were expected to remain the same and only grass ­

seed showed considerable i mprovement . The reduction of 

barley can perhaps be traced to overproduction last year, 

over 5 , 000 tonnes in the Manawatu alone . This oversupply 

has been regarded as a consequence of higher yields ( three 

quarters of a tonne higher per hectare than previou sly ) 

due to the elimination of net blotch disease and f avourable 

climatic conditions , according to seed and grain merchants . 

The intentions of nationwide cropping farmers can be seen 

in Table 5. 1. 
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Table 5 .1: Comparison of 1 977 -1 9 78 and 1978-1979 Cropping 
Areas 

No . of valid Average Average Percent 
observations hectares hectares change 

1 977 -1 978 197&-1979 

Wheat 51 8 . 9 8 . 9 -

Barley 41 43 . 7 39 , 9 - 8 . 8 

Processed 
crops 28 37 , 2 32 . 4 -1 2 . 4 

Grass for 
seed 25 26 , 9 39 . 7 +47 . 5 

Clover 34 46 , 4 43 . 1 - 7 . 1 

Source : Pryde , 1978 , 21 

In purely economic t erms , gross margins analysis gives the 

possible gross income for a cron- per hectare after direct 

costs ( seed , fertiliser , harvesting , transporting and so on) 

have been met . They can be calculated i n matrix form for a 

number of different yields at differing retur ns . The gross 

margins booklet p rep ared by the Ministry of Agriculture and 

Fisheries in Palmerston North , using expected aver age 

returns and costs , shows barley to be the least attractive 

proposition in purely economic terms . ( Table 5 , 2) ~ 

Table 5 .2· Gross Margins for Crops , 1 978 -1 979 

Crop 

Wheat 

Barley 

Maize 

Seed p eas 

Ryegrass seed 

Bird seed 

Sweet corn 

Process peas 

Potatoes 

Mangolds 

Lucerne Hay 

Yield 

4 . 7 tonnes/ha 

4 . 0 tonnes/hab 

8 . 0 tonnes/ha 

4.0 tonnes/ha 

900 kg/ha 

2.5 tonnes/ha 

15.0 tonnes/ha 

3.8 tonnes/ha 

38.0 tonnes/ha 

1 25 tonnes/ha 

500 bales/ha 

Price/Tonne 

$114a 

$104c 

$1 08 

$146 

55 cents/kg 

$200 

$ 42 

13.2 cents/kg 

$100 

$11/tonne 

$ 2/bale 

Gross 
Margin/ 
Hec t are 

$ 289 .50 

$ 172. 00 

$ 31 8 . 00 

$ 29 3.00 

$ 319;00 

$ 282.00 

$ 308.00 

$ 276.00 

$1016.00 

$ 918 . 00 

$ 554.00 

Source: Cropp ing and Lives t ock Gross Margins, 1978-1979, 5. 
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Notes : a) 1979 p rice announced $130/tonne 

b) This yield only r eached Rangitikei, 1 976 -1 977 , 
nex t seasons p roduction not yet analysed . 

c) Thi s season price $97/tonne 

Thus individu a l decisions are not purely economic , or else 

all farmers woul d logically be growing potatoes and mangolds 

this season. Other factors, such as differing soil nutrient 

requirements, di sease risk, suscept ·i.bili ty to wind damage , 

length of growing period and variations in market demand , 

a ll influence the farmer in his crop planting de cision. 

The aggregate of a large number of similar land use 

decisions can therefore have considerable impact on the 

farming pattern of the region as was evidenced by the swing 

to p rocess peas and other vegetable crops when a p rocess 

p lant was established near Feilding . Despite t he apparent 

poor p rice of barley , a premium paid by the malting company 

could li]cewise have a considerable imp act in increasing 

current areas 0£ barley . 

Economic factors as motivations for growing malting barley 

are discus sed within the following null hypothesis : 

3 . A.1 That there i s no difference between farmers 

who have grown barley in the past and farmers who 

intend to grow malting barley with respect to 

reasons £or having grown barley . 

This information, as for incentives for future growing of 

barley, was requested i n an open- ended question to obtain a 

variety of responses. Farmers were asked to give one mai n 

reason for including barley in their farming system i£ they 

had grown it in any of the past £ive seasons. If more than 

one reason, only the first was coded. The results can be 

seen in Table 5.3. 



Table 5. 3: Reasons for Growing Barley in the P as t 

Reason 

Financial r eturns 

Short growing peri od 

Pasture r enewal 

High yields 

Eas e of growing 

Reliability 

Diversification 
a No re a son given 

Past Growers 

n = 96 

1 3 . 5% 

16 , 7% 

29 . 2% 

4 - 2% 

6 . 3% 

1 4. 6% 

7 - 3% 

8 . 3% 

Intend to grow 
Malting Barley 

n = 125 

1 o. 4% 

1 5. 2% 

21 . 6% 

3 . 2% 

5. 6% 

1 o. 4% 

4 , 0% 

29 . 6% 
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Chi Squared= 8 . 56 a t 6 degrees of freedom , not s ignificant 
at 0 . 05 . 

Source : Field Survey , June, 1978 , ques t ion 4a , par t B. 

Notes : a ) Exc l uded from Analysis . 

b) 0 . 05 = 95 ?ercent confidence level ; 
0 . 01 = 99 percent level . 

Such reasons app lied to farmers having grown barley over any 

of the past five seasons . Of the 125 farmers prob ably or 

p ossibly growing malting barley, 41 . 6 p ercent did not grow 

barley thi s last season (1 977-1 978) , but may have done so 

during some of the previous seasons . 

The maJor reasons quoted for growing barley in the past were 

the short growing period and pasture renewal , basical ly 

genetic reasons with economic consequences - the short 

growing period allows the land to be returned to pasture at 

a faster rate and renewed pasture enables a higher stocking 

rate to be attained. Reliability of the crop ( minimising 

risk) and financial returns ( maximising p rofit) were also 

important goals. 

Hypothesis 3,A.1 was thus accepted with similar distributions 

occurring between the two groups when the 'no resp onses' 



were excl uded . For both samples , ?astur e renewal was the 

key reason , fol l owed by shor t growing period, financial 

returns and r eliability . 

3 . A. 2 That there is no d ifference between farmers 

wh o have grown barley in the past and farmers who 

intend to grow malting barley as to incentives for 

growing barley. 

Table 5 . 4 : Comparison of I ncentives 

Incentive 

Economi c 
returns 

Ease of growing 

Pastur e r enewal 

Drop in returns 
of alternatives 

Yield s 

Previous 
exper ience 

Labour 

Demand 

No re sp onse 

Ch i - Squ ared = 
= 

First I ncentive 

Pasta I ntend M. B. 

60 . 4% 

2 . 1 

8 . 3 

3 . 1 

7 . 3 

5. 2 
1 . 0 

4 . 1 

6 . 2 

57 . 6% 
3. 2 

7. 2 

4 . 0 

5. 6 

3. 2 

5. 6 
1 2 . 8 

8. 57 a t 8 d. f . C 

no t significant 
a t O. 05. 

I 

) 

Second Incentive 

Past 

8 . 3% 

2 . 1 

1 7 . 7 

5. 2 
1 o. 4 

3 . 1 

2 . 1 

9 . 3 

41 . 6 

I ntend M. B. 

8 . 8% 

2 . 4 

1 2 . 8 

7. 2 
9 . 6 

2 . 4 

2 . 4 

9 . 6 

44. 8 

3 • 06 at 8 d . f . 

not s i gnificant 
a t o. 05. 

Source : Fi e ld Survey , J u ne, 1 97 8 , que s tion 5a , Part B. 

No te s : a) Have grown barley in pas t five s easons . 

b) Intend to grow malting barley. 
c) Degrees of freedom. 

The hypothesis was accep t e d with very litt l e difference in 

distribut i on occurring between the two group s . It is 

interesting to no te that the first incentive quoted was 

overwhelmingly financial. Over forty p ercent of both 

samp les ·gav e no sec ond i ncentive , bu t of t hose who di d, 

pasture r enewal, y ields and the existence of a market 
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demand were important . As malting barley should not follow 

pasture , however , it appears that malting company policy on 

this should be made clear to farmers . 

3 . A. 3 That there is no difference between farmers 

who have grown barley in the past and those who 

intend to grow malting barley in terms of 

disincentives to growing barley . 

Table 5 . 5 · Di sincentives to Growinq Barley 

Incentive First Incentive Second Incent ive 
Pasta Intend M. B. b Past Intend M. B. 

Returns 40 . 6% 36 . 0% 5 . 2% 6 . 4% 
~ 

Soil 
Deterioration 4 . 1 2 . 4 3. 1 1 . 6 

Yield 4 . 2 3. 2 6 . 2 4 . 0 
Costs 1 8 . 7 16.0 10 . 4 9 .6 
Risks 5. 2 8 . 0 6 . 2 7 . 2 
Di slike 
contracts 2 . 1 . 8 2 . 1 . 8 

Higher returns 
of alternat-
ives 7 . 3 8 . 0 9. 3 11 . 2 

Unsuitability 4 . 1 3. 2 5. 2 4 . 0 
No di sincent -
ives 2. 1 2 . 4 1 . 0 . 8 

No response 11.4 20 . 0 51 . 0 54 . 4 

Chi- Square = 9 . 64 at 9 d . f . 6 . 09 at 9 d .f. 
not significant not significant 
at o. 05. at o. 05. 

Source: Field Survey , June 1 978 , question Sb, Part B. 

This hypothesis was also accepted, the distributions of each 

sample being similar . The major disincentives were returns, 

which is not surprising as the price of barley fell 

unexpectedly to $97 per tonne during .the 1977-1 978 season 

from $104 per tonne. 

- I 



Costs 1 such as that of seed and trans?ort, and the better 

returns from alternatives are also economic factors 

operating against the growing of barley , substantiated by 

the low gross margin estimated for barley for 1 978 -1 979 . 

(Table 5.2). 

3 . A. 4 That there is no difference between farmers 

growing barley in the pas t and those intending to 

grow malting barley in the future with regard to 

their attitude that cropp ing increases or decreases 

the carrying capacity on mixed farms . 

Table 5 . 6 : Effect of Carrying Cap acity on Mixed Farms 

86 

Pas t Growers Intend to grow M. B. 
~ 

Increases 87 . 3% 83 .2% 

Decreases 1 2 . 7% 16.8% 

Chi-Squared = 1. 00 at 1 de gree of freedom 1 

not significant at o. 05. 

Source: Field Survey, June 196 8 , question 10 , Part B 

This hypothesis was accepted. In terms of attitude, the 

majority felt that carrying capacity was increased, but many 

qualified this question by stating that the amount of 

fertiliser, climat ic conditions and stocking rate were just a 

few of the factors influencing this . In general terms, it 

can be seen that a crop in the ground for approximately four 

months, followed by new pasture containing imp roved species, 

may enable increased stocking rates for fat lamb farmers . If 

this is so , then the additional land put into barley for the 

malting plant may not decrease pastoral farming, fat lamb 

farming in particular. This issue has important implications 

but is difficult to measure at this stage . Much depends on 

whether mixed farmers retain a breeding flock or intensify 

production through the practice of buying in lambs in winter 

and reselling them in time to put their whole farm into crops. 



3 . A. 5 That farmers intending to gr ow malting barley 

expect to be pai d a uremium over an d a b ov e that ?rice 

paid for fee d barley. 
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The h igher qual i ty r equir emen ts of mal ti n g b ar l ey and therefor e 

the greater ) Ossibility of r ejection mean that f armers expect 

to be paid more per tonne for malt barley than for feed 

barley . One seed an d grain merchant quoted a minimum premium 

o f $ 7 p er tonne . 

Of those showing an intention to grow malting barley , over 

half expected at least $1 25 per tonne . Considering that the 

gross margi n f or f ee d barley , calculated at $11 4 per tonne 

f or an average yiel d of 4 tonnes per h ectare , gives $2 1 2 p er 

hectare>bar l ey sti l l does not p ay well compared t o other 

crops . Moreover , yields reached 4 tonne ?er hectar e only in 

Rangitikei count y in 1 97 6-1 977 , being less in the o t h e r t hree 

counties ( Table 2 . 2) . The gross margin takes into account 

only variable costs such as seed , planting , fertiliser , weed 

sp r aying and so on but does not take into account fixe d costs 

such as c apital inv ested in land and e quipment . Even at $125 

per tonne , assumi ng t he s ame v ari abl e c o sts as fo r fee d 

barl e y , and prod uction a t 4 tonne s per h e ctar e t he gr oss 

margi n is $256 p e,r hec t ar e - sti ll lower th an wh eat, mai ze 

a nd other crops . No ne conomi c fac tors, howev e r, such a s s hort 

growi ng per i od, abs e nce o f maj or crop ri sks and s o on may 

op er a te t o make b arley more attr a ctive in compari s on to o t her 

crops . 

3 . A. 6 Th a t there is no difference between farmers 

intending to grow malting barley a nd the total 

population in terms of p erceived advant a ges and 

disadvantages of engaging in contr acts . 

The attitude of the manager of a food p rocessing firm in 

Palmerston North expressed the attitude that farmers in the 

Manawatu are not 'contract conscious ' as comp ared with farmers 

in Hawkes Bay, for example, who have long had experience with 

the contract system. 
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To test this attitude , farmers were asked whether or not they 

had engaged in contracts and if so , to state their p erceived 

advantages and disadvantages . Of the farmers intending to 

grow malting barley, 67 h a d p reviously engaged in growing 

crop s under contract while 58 had not . Malting barley will 

be contracted out via seed and grain merchants and this 

surety of market is seen as a key factor in the p rop osition 

that the malting barley p lant will provide an outlet with 

stab le economic returns . The fluctuations of returns in the 

livestock industry and the plight of farmers left with 

surp lus grain which they grew without a contract when the 

price slumped means th a t contracts may be increasingly 

a ttractive . 

Table 5 . 7 : Perceived Advantages and Dis a dv antages of Contracts 

Advantages 

Secure price 

No storage 

No cap ital outlay 

Saves time 

Market access 

Help from firm 

Chi-Squared= 6 . 96 

Disadvantages 

Price inflexibility 

Tied to a f irm 

Disposal of rejects 

Unsuitability 

Unreli abi lity 

at 5 d.f . 

I nabi lity to fill contract 

not 

Intend to 
grow M. B. 

36 . 7% 

4 . 4 

1 3 . 3 

4. 4 

38 . 9 

2 . 2 

s ignificant 

54. 7 

24. O 

2.6 

4 . 0 

6.7 

5.3 

at 

To t a l SamD le 

35 . 4% 

4. 7 

23 . 1 

4. 7 

30 . 6 

1.4 
o. 05. 

48 . 2 

29.5 

1 • 8 

6 .2 

8 . 0 

4.5 

L ack of personal satisfaction 2.6 1.8 

Chi-Squared= 3.79 at 6 d.f. not significant at o.os. 

Source: Field Survey, June 1 978, question 12, part B. 
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Both components of this hypothesis were acce:?ted , with 

distributions of both samples being similar . The main 

advantages perceived were security of price, market access 

and lack of capital outlay - all primari ly eco11omic motives . 

On the other hand disadvant ages were perceived to be price 

inflexibility (the inability to take advantage of price 

increases occurring after the contract has been signed) and 

the feeling of being tied to a firm . The former disadvantage 

is primari ly economic whereas the latter may be psychological 

as well as economic . 

Thus all null hypothests within this proposition have been 

accepted, the two samples chosen in each case being 

similarly dis tributed . Most of the questions to obtain this 

data ·~ere deliberately open- ended to obtain a variety of 

responses , some of them perhaps beyond the realm of ' bounded 

rationality '. That the responses were all ' rational ' and 

primarily economic can be evidenced by the results presented 

above . Stable economic returns would appear to be the major 

factor encouraging farmers to adopt the innovation malting 

barley , a response to the fluctuations frequently experienced 

in the livestock section of the current l and use system . 

Proposit ion 3 . B ' 

'For areas designated suitable for intensive cropping by 

D.S.I. R. Soil Bureau , there will be a move from: 

f eed to malt bar ley; 

other crops , especi a lly potatoes and maize , to 
barley; 

pastoral to arable farming'. 

As mentioned in Chapter T\110 , it was found to be too di£ ficul t 

to assess a farmer's whole property in terms of its 

suitability for intensive cropping because many of the farms 

extended over more than one soil type and ·39,7 percent of 

the farmers lease additional land which may be used for 

cropping but could not be identified on location maps. 
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In terms of soi l suitability for intensive cropping, the 

homestead blocks of farmers intending to grow mal ting barley 

were located as follows : 

14. 4% 
24. 0 

0 . 8 
36 . O 

4 . 0 
3 . 2 
4 . 8 

1 2 . 8 

Class 

were 1A 
1C 
2A 
2B 
2C 
3A 
4 

could not be located 

The majority were thus located on 1C an d 2B soil classificat­

ions ( after Cowie , 1974, 41 - 42, Appendix E). Soil class 1C 

have slight limitations of imperfect to poor drainage , 

requiring some drainage before cropping and the period 

during the year when they can be ~ultivated is somewhat 

restricted. They include Kairanga silt and fine sandy loams 

and Te Arakura silt and sandy loams . The soil class 2B 

comprise soils with poor drainage and comp act subsoils , 

cropping being largely restricted to annual cropping of 

cereals and field crops in rotation with pasture . They include 

Ohakea silt loam, Tokomaru s ilt lo ams , and Marton silt loams 

and are well represented around Marton (Appendix F) . 

When asked what mal ting barley would rep lace if grown , the 

majority of farmers responded that pasture would be 

replaced. Insufficient numbers thought p otatoes or maize 

woul d be rep l aced to be included in the analysis . The 

maJor land uses which could be replaced by malting barley 

a re: 

T bl 5 8 a e . OS Si e rop ep acemen y a ing ar ey . . p ·b1 C R 1 t b M lt· B 1 

Probabl y a Po ss ibly 

Pasture 64. 1 % 78.0% 

Fodder 1 2 . 8 1 2. 2 

Feed barley 1 2. 8 4.9 

Wheat 6.4 4.9 

n = 39 41 

Chi-Squared = 1 5. 71 at 3 d. f. , significant at o. 01 

Source: Field Survey, June 1978, question 8, par t B. 

b 



Notes: a) Indicated definite intention of growing 
malting barley 

b) Farmers indicating that they were interested 
in growing malting barley but made no firm 
commitment. 
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The hypothesis that ' there is no difference between the 

"probablies " and "possiblies" in terms of land u s es which 

would be rep laced by the growing of malting barley' was 

rejected. More farmers in the ' possibly ' group malting 

barley would replace pasture , whereas more in the ' p robably ' 

group thought that feed barley would be replaced. Note that 

actual numbers of respondents to such a question are quite 

small . 

If pasture is to be rep laced by malting barley it should be 

done via the rotation of malting barley after wheat or 

another barley crop. Again , if it is true that carrying 

c ap acity is increased by the inclusion of crop s as part 

of the farm's rotation, then increased cropp ing should not 

reduce livestock numbers, fat lambs in particular . 

The small questionnaire sent to seed and grain merchants also 

asked what crop s would be replaced if the malting barley 

plant is to meet its requirements from within the Manawatu. 

The imp ression was that wheat and perhap s feed barley would 

be reduced in area, but that the main area would be out of 

pasture . The reduction in feed barley exports to the 

northern North Island may lead to replacement by malting 

barley. Potatoes and maize would not be affected which is 

understandable when comparing their gross margins (Table 5.2). 

Not all varieties of barley currently grown for feed purposes 

are also suited to malting . Hassan and Pirouette, for 

example, are considered poor in malting quality. Farmers 

were asked in the survey which two varieties they had 

experienced most success with. The overwhelming response 

was Zephyr, followed by Julia and Carlsburg. (Table 5-9;refer 

also Table 5.10). 
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Table 5. 9 Preferred Types of Barley by County 

Area Kairanga Manawatu Oroua Rangitikei 

n = 29 27 1 7 41 
Zephyr 58 . 6% 44- 4% 52 , 9% 46 . 3% 
Mata 6 . 9 - - 9 . 7 
Juli a 1 7 . 2 2 . 2 11 . 2 7 , 3 
Carl s burg 6 . 9 1 8 . 5 23 . 5 9 . 7 
Hassan - 1 4. 8 5. 8 9. 7 
Rika - - - 4 . 8 

Lara - - - 2 . 4 

Manap ou 3. 4 - 5. 8 4 . 8 

Imp al a/Universe 6 . 9 - - 4 . 8 

Source : Field Survey , June 1978; ques tion 4b , Part B 

No Chi - Squared performed because of very small actual numbers 
in most categories . 

Table 5.1 0 : Production of Barley by Variety by County , 
1 976 - 1 977 

Area Kairanga Manawatu Orou a Rangitikei 

Thr eshed (ha) 

Carlsburg 11 9 18 9 72 

Research 5 3 10 

Zephyr 999 1 205 1065 

Other 54 97 66 

Manap ou 3 - -
Kenia - 16 59 

Source: Department of Statistics, unpub lished data , 
June 30, 1977 . 

387 

1 3 

1968 

248 
16 

10 

Thus Zephyr was the most popular variety as indicated both by 

the 1978 survey and production f igure s for 1976-1977. Research 

and Kenia were not mentioned at all in the survey responses, 

while Mata, Julia, Hassan, Rika, Lara, Impala and Universe 

were all subsumed under 'Other' in the Dep artment of 
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Statistics figures . Julia ranked second in preferred types 

whi l e Carlsburg, not well suited to malting , also ranked 

highly both in preference and in production . Farmers will 

need to be informed of varieties best suited to malting to 

avoid rejection of unsuited varieties. 

Prop osition 3C 

' The disturbance of the equilibrium for the r egion will be 

great if the p l an t is to obtain the 30 , 00C tonnes (7 000 

hectares) required annually once in full p roduction from 

within the Manawatu, but for the individual farm change will 

be short term and small scale 1 • 

As has been noted , the aggregate of a number of individual 
~ 

land use deci sions can have considerab l e impact on the overall 

land use pattern. The decision to grow malting barley , may , 

for many farmers, be on a trial basis initially. They may 

only be p repared to p l ant a small are a and consider it an 

imp ermanent part of their land use until its utility can be 

evaluated . To attempt to establish this trend , the following 

null hypotheses have been tested : 

3 . c. 1 ' That there is no difference between the 

" probablies" and "possiblies" with resp ect to 

intent i on to grow malting barley on a p ermanent 

basis '. 

Table 5.11: Attitude Towards Growing Malting Barley on a 
Permanent Basis 

Probably Po s sibly 

n = 51 74 

No response 11. 8% 32.4% 

Permanent 66.7 36.5 

Impermanent 21 . 6 31 . 1 

Chi-Squared = 41. 0 at 2 degrees of fr eedom, highly 
significant a t . 01 . 

Source: Field Survey, June 1978, question 8, Part B. 
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This hypotheses was rejected with considerable differences 

occurring between the two group s . The " probablies" who 

indicated a greater commitment to growing malting barley than 

the "possiblies" were thus well represented in the permanent 

group . On the other hand , relatively more of the possibly 

group gave no commitment ( no response ) or were considering 

growing malting bar ley on an i m?ermanent basis . 

3.c. 2 ' That there is no difference between 

"probablies" and "possiblies" in terms of 

attitude towards possible increased costs 

and ri sks incurred when growing malting 

barley •. 

Table 5.1 2: Difference in Attitude Towards I ncreased Costs 
and Risks 

Probably Possibly 

n = 51 74 
No response 30 . 0% 65 , 7% 

Increased costs/risks 20 . 0 11 . 4 

No increase in costs/risks 50 . 0 22 . 9 

Chi-S quared = 58 . 0 a t 2 degrees of freedom, significant 
at o . 01 

Source : Field Survey , June 1978 , question 10 , Par t B. 

Again this hypothesis was rejected, due to considerable 

differences in those no t resp onding and in those feeling that 

there were no increased risks or costs . 

Those of the total samp le resp onding in the affirmative to 

this question saw ' quality ' as the major risk. 



Table 5. 13 : Increased Costs and Risks Associated with 
Malting Barley 

n = 100 

Price of seed 

Quality 

Ground preparation 

Disp osal of rejects 

Transport costs 

Insufficient information 

Harvest technology 

Nitrogen levels affected 

2 . 0% 

49 . 0 

3 . 0 

7 . 0 

8 . 0 

4 . 0 

5.0 
8 . 0 

Source : Field Survey, June 1978 , question 10, Part B. 
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Thus 'quality ' , which is also r e lated to nitrogen levels and 

harvest technology, was the major reason stated by farmers 

for assuming increased risks and costs woul d be incurred 

when growing malting barley over and above those incurred in 

growing feed barley. Many farmers wanted to know more of 

malting company p olicy and some had heard negative reports 

by South I sland farmers of the company . It i s suggested 

with respec t that it i s in the field of public relations as 

much as in pure economi cs that many farmers will decide 

whether or not to grow mal ting barley on a permanent basis . 

3. c . 3 ' That there is no difference between 

"Probablies" and 'Possiblies" in terms of 

anticipated area to be p lanted in malting 

barley '. 

b .Ta le 5. 1 4 : Anticipate d Area 0 f Mal tinq B 1 ar ey 

Probably 

n = 51 
No r esponse 21. 6% 

1 - - 5 ha 1 3. 7 
6 - 1 9 ha 39 .2 

20 - 29 ha 1 3. 7 
30 - 49 h a 3. 9 
50 - 99 h a 7. 8 

Poss i b l y 

7 4 
89 .2% 

,'.j:~· 1 -
6. 8 
-
-
-

Source: Field Survey, June 1978 , que s tion 8 , P art B. 
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A Chi-Squared te s t was not p erformed due to t he absence of 

r esp o nses by the "possiblies" i n t he c ategori es over 20 

hectares as wel l as the v ery - l arge proport ion in that group 

no t r esponding . This was not unexpected , due to the 

questionnaire being sent before the mal ting plant was given 

the f inal ' go- ahead ' and when farmers were unsure of returns 

and other matters of policy. Of the " probablies", those 

f armers more willing to c ommi t themselves , the biggest 

sing l e r esponse was in the 6 to 1 9 hec tare range , with four 

farmers showing intention to grow between 50 and 99 hectares . 

Prop osition 3 . D. 

' This disturbance of the equilibrium could have consequences 

outside the Manawatu if the p lant cannot establish its 
-

supp l y area here . I n this case , the supp ly area wil l have 

t o be extended to the northern Wairarapa and Southern 

Hawkes Bay , distance becoming an additional cost f actor ' . 

Deciding whether the malting barley plant will meet its 

r equ i rements wi thin the Manawatu i s at thi s stage fair ly 

much an a c a demic ques tion. Malt ing c ompany personnel are 

confident of ob t aining their t ot a l r e quir ements withi n the 

lower Nor th I s l and . I t i s p erhaps n o t too difficult to 

envisage sev enty farmer s growing one hundred hec t are s each 

in a region we l l suit e d t o cropping . 

Of the seed and gr ain mer chants r esp onding to the small mail 

ques t ionnaire , only one f e lt t h a t t he malting c ompany woul d 

mee t i t s re quir ements within the Man awatu . Re a sons for t he 

comp any not meeting it s requirement s v ary from economic 

re a sons to malting comp any p olicy . If a very high price p er 

tonne is offered initially , t h ere may well be a large swing 

t o malting barley which will only be sustained if prices and 

publ i c relations continue to be p erceived in f avourable 

terms by farmers . 



An u nrealistic price fo r any c ommo dity wi l l onl y 
at tr act a l arge number o f growers f r om o ther c r ops 
wh i ch would no t o ther wi se have been the case . 
Should common sense prevai l and a real istic pr ice 
f or mal ting barl ey b e paid in relation to o ther 
c r ops ( e . g . a premium of approximate l y $6 per 
tonne above fee d barl ey) then we are of the 
opinion that t h e malt ing company will require to 
draw significant quantities of barley to make up 
their requirements from other areas . Shou ld a 
totally unrealisti c price be struck then it may 
well be that malting barley would re?lace 90¾ 
of o ther crops . 

Resp ond ent , Seed and Grain Merchant ' s Survey. 
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If the plant does not meet its r equirements within the 

Manawatu , t r ansport co s t s will add consid erab l y to the 

variable costs and therefore decr ease t h e gross margin even 

further . Thus a high pr ice per ·tonne would hav e to b e 

offered to offset such tr ansport costs or alternatively , 

these would need to be met by the malting comp any . 

Taking the average cost of transport of barley to be 2 . 2 

c ents p e r tonne p e r kilometre , the additional costs can be 

seen i n Tab l e 5.1 5 , depending on distance from the plant . 

Tab le 5.1 5 : Schedule Prices of Tr ansp orting Bulka 
Barl ey t o Marton 

Or igin Distance to Mart o n Cos t / tonne 

Dannevirke 88 k m $1 3 . 9 4 

Wo odv i lle 64 km $12.55 

P ahi atu a 80 km $1 3. 70 

Wanganui 37 km $ 9 .26 

X so km $11.12 

Source: Manager, Glen Oroua Transp ort Limited 

Notes: a) Bagged barley costs an additional $1 
p er tonne to transport. 

b) These are schedule costs. Total costs 
are often calculated on time spent as 
well as weight. The carrier estimated 
$4 per mile for a load of 19 tonne of 
bulk barley, as an average cost which is 
lower than schedule. 

b 
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In conclusion, the equilibrium of the current land use 

pattern will inevitably be disturbed by the establishment 

of the Canterbury ( N. Z. ) Malting Company ' s new plant near 

Marton . The large demand for malting barley means that the 

balance of interrelationships between individual crops and 

between arable and pastoral usage will be altered . 

Initially the disturbance will be great , especially if a 

' high ' price is perceived by farmers . The new equilibrium 

will be maintained if success is perceived by farmers in 

terms of their economic and social motivations . 
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CHAPTER SIX 

POSSIBLE IMPACT OF THE MALTING BARLEY PLANT ON THE 

ECONOMIC LIFE OF THE REGION 

The recent emergence of regional economics as an area of 

study , derived from both traditional economics and geograp hy , 

has concepts and theories pertinent to this chapter . Regional 

or spatial economics is summed up by Hoover i n the question 

' What is where , and why - and so what ?' The first ' what ' 

refers to all types of economic activity; ' where ' refers 

to location in rel ation to other economic activity; the 

' why ' and ' so what ' r efer to the variety of economic 

interpretations that can be made (Hoover , 1975 , 3) . The 

region is regarded as a functionally integrated area rather 

than a homogeneous area. Thomas has defined a region as a 

delineated par t of a country within which economic 
growth is studied and growth and development are 
desired . (Thomas , 1 975) . 

The study of regional economics looks at forces shaping a 

region' s development and what may be done to engender future 

growth by channelling re sources into ' s luggish' or else 

well-favoured nodes. A basic assumption given by Perroux in 

1 955 is that 

growth doe s not occur everywhere all at onc e but 
it appears in points or growth p oles with varying 
intensity,it spreads vi a various channels and 
with various effect. (quoted Moseley, 1974, 2) . 

The term 'development' i s r egarded as structural change 

rather than a change in magnitude which is regarded as growth . 

Development is 'the emergence of new structures or resource 

combinations or new classes of goods and services ' which are 

analysed in spatial terms. Measures of regional development 

usually compare the region in question with a benchmark 

(the nation, for example, or another region) in economic 

terms such as employment, income per capita or output. 

~SSEY UNIVERSITY 
LIBRARY 
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Two theories of how regions develop may be relevant to this 

study in the attempt to assess the imp act of the establishment 

of the malting barley p lant on the economic life of Marton 

and the Manawatu . 

REGIONAL DEVELOPMENT THEORIES 

Growt h Pole on Growt h Centre Theory 

This theory, termed growth pole theory , was originally 

outlined by Perroux in 1955 and was given imp etus as growth 

centre theory by Moseley in 1974. It takes account of the 

fact that growth is selective in its initial incidence and 

tends to originate at a ' locational constant ' such as a port, 

mine or another historical sett lement . Subsequently 

unbalanced development took p l ace at these key nodes from 

which development impulses spread , but being best placed 

for further development they were likely to become 

cumulatively more developed . It was at these centres that 

there was a greater propens ity to adopt innovations . 

Growth pole policies deliberately channel growth into these 

£avoured nodes , having a suction p ump effect on the rest of 

the region - that is the core develops at the expense of the 

periphery. Moseley indicated that growth centre p olicies 

aim at achieving more than one of the following objectives: 

1. An improvement in the region ' s potential for adopting 
innovations; 

2. A p rogramme of regional growth that is faster , greater 
or more assured than would otherwise occur; 

3 . A saving in public investment in infrastructure ; 

4. A more efficient pat tern of service provision; 

5. The dissemination of growth impulses throughout 
a problem region; 

6. The interception of would-be migrants from the 
region. (Moseley , 1974, ix) 

He added that a minimum size of 30,000 is necessary for 

economies of scale in the public sector infrastructure to be 

reaped and that for self-sustaining growth to occur the 
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minimum viable size for smal ler towns is 25 , 000 . 

Such self- sus taining growth can be brough t abou t via a 

number of ' rounds of growth ' initiated by propulsive 

industries ( sometimes cal led lead firms) . A round of growth 

may be initiated by output expansion in an industry whose 

growth is greater than average , due to the ado?tion of an 

innovation which enhances efficiency or the development of 

a new product or utilisation of a new resource . Mobility 

of resources such as labour and capital is essential , with 

increasing returns from the increased efficiency or new 

p roduct leading to a productivity rise which gives a ri se 

in real income . I n turn this leads to increases in 

effectiv e demand which through the income multiplier and 

accelerator effect give rise to further rises in real income . 

This benefits the growth centre through increased investment 

in infrastructure and service p rovision and which transmit 

growth impulses throughout the region . 

Such rounds of growth may occur of various magnitudes and 

durations and several may occur at once . For long period 

gr owth to be attained ( that is , greater than 25 years) two 

necessary conditions must be met : 

1. the d emand for commod ities mus t be elastic 

2 . returns must increase 

Such economi c concepts as multiplier ( the amplified effect of 

consumer spend ing and investment ) , accelerator ( a moderate 

increase in c onsumption g iving a l a r ge i ncr ease in investment 

spending ) and industrial l inkages (the rel atedness of firms 

i n ter ms of both materi a l s and i deas , with f i r ms supp l ying 

inputs t o others wh o in turn provi de their output s t o other 

firms ) are a ll i mp ort ant in s uch a theory . 

Exp ort Base Theory 

North 's exp ort b a se theory r egards the role of e xp ort 

industries as the key to growth , with expansion of the e xp ort 

sector g i v ing i ncreases in r e gion a l income bo t h dir ectly and 



1 J 2 

indirect ly via increased internal demand for local goods and 

services . The establishment of linJcages and the effect of 

the income multiplier and accelarator are a l so vital to an 

understanding of this theory . 

This is a demand growth theory , with the region being 

sensitive to external economic conditions . If the region 

loses its comparative advantage vis- a- -1ri s other trading 

regions then the nonbasic ( alternatively termed following , 

residentiary or internal) sector will be gr eatly affected 

unless there is an injection of outside investment , internal 

industries grow rapidly or there is an improvement in the 

region ' s terms of trade . 

THE MALTING BARLEY PLANT 

The above theories were outlined because the establishment of 

the Canterbury (N. Z. ) Malting Company ' s No . Two p lant at 

Marton may give to Marton a ' round of growth ' by an industry 

which meets both local and exp ort demand . It is possible 

that the Wanganui region , which is eligible for Government 

Development Assis tance because of its ' sluggish ' economy 

and which £ormally contains Marton and the Rangitikei County , 

may notice the effect more than the Manawatu region which 

enjoys a healthier economic climate . Both regions rely 

gr eatly on pastoral industries for export income and the 

settlements originating as service centres for the 

agricultural hinterland . The processing of agricultural 

products is important to both . 

The construction of the malting barley plant is to begin in 

April 19 7 9 with Stage I of the project costing an estimated 

$12 million. While tenders have b e en called overseas for 

plant construction and equipment, company policy is to use 

as much local labour and input s as p ossible . The p lant will 

use considerable quantities of natural gas , the p i peline 
' 

being extend ed to Marton to benefit the p lant and in doing 

s o , will also benefit the population of Marton. Less than 

twenty p eop le are estimated to be emp loyed at the p lant , 
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wi th six semi - sk il led persons p er shift as well as management 

staff. The establishment of the Canterbury Seed Company , an 

independent seed and grain merchant on the same site , will 

also involve staff as wi ll laboratory facilities in later 

years . 

In general terms , however , the income multiplier and 

accelerator effect of the staffing of the p l ant is exp ected , 

by the manager of the Mal ting Company , Mr Kearney) to be less 

than that generated by the related services such as 

transport companies to transport grain to the maltings and 

malt to the breweries, seed and grain merchants , growers, 

servicemen and so on. 

The Marton site was chosen after- a feasibility study 

considered situations at Heathcote, Marton , Palmerston North 

and Auckl and . An area of three to four hectares of well 

dr ained , rel atively flat I ndustrial C or D l and , with 

freedom from cont amination risk to storage or to the 

malting p rocess , and with resources s uch as water , electrical 

and natural gas energy supplies , road and rail access and 

certain temp erature and humidity levels were cons idered 

important criteria. Marton and Pal merston North had the 

least c o s t locat i on of the four and the Marton site , with 

road and rail access as well as the other resources , was 

chosen. Another criteria 1s distance from residential areas 

for whom the maltings may be deeme d offensive . The 

welcoming of industry by Marton as well a s the Gov ernment 

Devel opment Assistance being avai l able for the Wanganui 

r egion were also important fact ors . The e s t ab l ishment of 

the p l an t may not creat e a ' r ound o f growth ' of t h e 

magn itude outlined by Mo sel ey but may well e nhance the 

economi c well b e i ng o f the Rangitikei in particul ar and add 

to regiona l consciousne ss . 

The Canterbury (N.Z.) Malting Comp a ny not onl y s u pp lies mal t 

to the domestic market, but also is in the process o f 

establishing an e xp ort trade. Demand is from such coun tries 
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as Japan and the Latin American nations and l ast year the 

Christchurch malting plant exported 46,000 tonnes of malt 

(1977-1978) worth $3.5 million. 

When the maltings at Marton are in full swing, we 
confidently expect an even greater overseas trade 
in barley, together with exports of significant 
quantities of malt for the first time in the 
history of New Zealand. (Thom? son , 1978, 1 ) . 

The exp ansion of this firm can be viewed within the three­

fold classification of industries as quoted by Le Heron and 

Warr (1976) in their study of Watties as an example of 

agribusiness develop ment . Although they were looking at 

corporate structures , this classification is relevant to 

all types of industry. 

Type I 

Type II 

generally limited to a single product line, 

emp h a sising one function , with deci s ion­

maKing being retained in the h a nds of a 

single problem solver . 

generally vertically integrated and function­

ally co-ordinated. These firms are limited 

to one or a few product lines, and if 

successful the firms diversify to minimise 

risk and to ensure continuation of the 

business after the maJor product has 

completed its cycle. 

Type III: characterised by diversification but in 

addition these firms are multi-divisional, 

geographically dispersed and dften 

functionally decentralised- They are 

corporate organisations with varying degrees 

of integration between producers, processors 

and distributors, for example Watties. 

The Malting Company per se is basically a Type I industry, 

concentrating on a single product line, though to some 

extent it is integrated with growers through the contract 
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system ( backwar·d linl<age) and by ownership by the breweries 

( forv.;ar d linkage to the breweries by supp lying their malt) . 

The breweries themselves are examples of Type III 

organisations with the malting company being one division of 

a functionally co-ordinated process . 

PROPOSITION FOUR 

Prop osition Four stated that the establishment of the malting 

barley p lant would have limited impact on the economic life 

of Marton in particular and the Manawatu in general . This 

was not possible to test statistically and rather tentative 

subjective assessments hav e had to be made . No null 

hypotheses have thus been formulated . The mail survey of 

seed and grain merchants met witD a good resp onse but that 

of the contractors met with a very p oor resp onse and thus 

was of no benefit for analysis . 

Seed a nd Grain Merchants 

Of the twelve seed and grain merchants receiving questionnaires , 

three were loc ated in Marton , two in Feilding and the 

remainder were in Palmerston North , some being the head 

offices for the firms in Feilding and Mar ton. Of the nine 

who responded, six indicated that they would h ave an area 

to contract for the malting company but only one indicated 

that they woul d need to employ more staff . Or. the other 

hand, six indicated that the establi shment of the mal ting 

company gave a more stable demand for their services , 

competition between firms being high . The est ab lishment of 

the Ca nterbury Seed Company will p rovide further competit ion 

in this respect. Changes in transp ort pricing systems has 

meant that Manawatu feed barley, which has traditionally 

gone to markets at Tauranga and Auckland, has been rep laced 

by that from the South Isl and and Hap ier. Malting barley 

may rep lace this type of trade undertaken by the merchants 

and any other crops replaced by malting barley. On the other 

hand, should malting barley not rep lace other crops to a 

great extent but be in areas formerly in pasture, then the 
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i ncreased cropping a c t ivi t y will incre a s e work f or t h e seed 

a nd gr a in merchants . 

Cont r a c t ors 

Whi l e there was i n sufficie nt r e sp o nse f rom c ontr actor s to be 

analysed, questions in th e main survey r e l ating to u se o f 

cont r actors by f ar mer s found t hat the average farmer would 

p r epare t he grou nd, s ow a nd sp r ay by himself , leaving 

harvestin g and t ranspor t i ng to cont r actor s . Such contractors 

are well di stributed throughout the rur a l areas . The 

breakdown can be seen in Tab l e 6 .1. 

T ab l e 6.1: Use of Cont ractor s by Farmer s I ntend ing to 
G M 1 . B 1 row a tinq ar ey 

Self Contractor 
Operation No . % No . % 

Ground preparation 97 80 . 8 23 1 9 . 2 

Sowing 82 68 . 3 38 31 . 6 

Spr ayi n g 72 60 . 0 48 40 . 0 

Harvesting 27 22 . 5 9 3 77 . 5 

Tr ansporting 34 28 .3 8 1 67 . 5 

All operations by s elf - 20 far mer s 
All op erat ions by contr actor - 20 f armer s 
Aver a ge= p reparation, s owing and sp r ayi ng by 

self, h arv e sting a nd tr ans p or t ing 
by cont r actor. 

Sourc e: Field Survey , Jun e 1 9 78 , qu e st i on 11, P ar t B. 

n 
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From Table 6.1 it can b e seen that cons iderable bus iness could 

arise for contractors, esp ecially harvesters and transp orters , 

While transport comp anies were not included in the survey, one 

op erator spoken to by telep hone did not anticipate any increase 

in work. The imp act on transp orters, as on seed and gr a in 

merchants , may depend on whether other crops are replaced by 

malting barley or whether the majority will be land taken out 

of pasture . Whatever the case, the transport of the 28,250 

tonnes of malt annually from the maltings to the breweries 

once the plant is fully operational will be ' new' work . 
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The general conclusion of the merchants was that Manawatu 

farmers show a considerable cap acity to rise to the d emand 

of a new crop p roviding the financial incentive is high 

enough . The establishment of a frozen foods plant a t 

Feilding , for example , was expected to replace grain growing 

but instea d led to an upsurge in all forms of cropping . The 

establishment of the malting barley p l ant is likewise felt 

to lead to an upsurge in agricultural p roductivity so that 

malting barley may not in fact so much replace other crop s 

on a large scale as be comp lementary to them and fat l amb 

farming . If higher productivity levels are achieved in this 

way , then the p lant is likely to affect service industries 

considerably in terms of the extra produce generated . 

In more general terms , Marton does not automatically become 

a ' growth centre ' because of the establishment of one new 

firm . It has not been possible in this p redictive survey 

to estimate the actual economic impact of the p l ant on 

Marton or the region or to test whether such an impact wil l 

be as great as envisaged by the malting company management . 

The desire of Marton to attract new industry, however , and 

the regional consciousness generated may help boost this 

centre whose development has been based on the servicing and 

p rocessing of goods from the farms of the region . 
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As this research was mooted , undertaken and concluded , it 

became increasingly apparent that only the surface of a 

number of topi c s was being scratched and that a number of 

questions remained to be dealt with . 

As a geographical study the prime concern was to set the 

study in a spatial or location context . While this theme 

was repeated throughout the literature, the nature of 

geography and especially of agricultural geography was out­

lined in Chap ter One . The first chapter essentially stated 

the research problem and the research de sign. Considerable 

attention was given in the latter section to the method of 

conducting mai l que stionnaires as it was felt to be an 

increasingly popular survey method in New Zealand which 

needs to be more widely documented , both in terms of survey 

de s ign and increasing respons e rates . 

Chap ter Two outlined the study area which comprises the 

three counties Kairanga , Manawatu and Oroua as well as the 

major p ortion of Rangitikei County , these being felt to 

be the counties most directly influenced by malt ing company 

decisions . After a description of the p hysical characterist­

ics of the region, the development of agriculture and 

particularly cropping over the last decade was given . 

Chapter Three delved into the realm of rural sociology to 

iook at the adoption and diffusion of new agricultural ideas 

and practices , of which barley grown for malting purposes is 

seen as an example in the Manawatu . The adoption of such 

innovations , either to enhance efficiency or to create new 

products , is important for the economic advancement of the 

farmer , and in aggregate terms is important for the 

agricultural region. 
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Propos i tion One found that the farmers most like l y to adop t 

the innovation malting barley were younger , more likely to 

attend farmers ' meetings and do their own economic analysis , 

has l arger farms , adopted more innovation and had fewer 

years of resp onsibility on the farm than the total samp le . 

Prop osition Two studied ways in which information was 

di ffuse d about t he malting barley p lant and found that the 

newspaper was by far the most important mass media s ource 

while seed and gr ain agents and malting comp any p ersonnel 

had been the most active personal sources of di ss eminating 

information. 

The intention of Ch apt er Four was to look at theories and 

models of agricultura l location , showing that increasingly 

behavioural variables have been included in traditional 

economic models with the realisation that man is neither 

fully r ational nor fully informed in his economi c decis ion 

mal<ing . I ns t ead he is l imited by his ' bounded rationality ' -

boundaries are created by his p erception of situational , 

socio- economic and personality f a.ctors are rel a ted to his 

objectiv es , whether they are economic or noneconomic in 

charact e r . 

Chapter Five cont ained the bulk of the d ata analysis , withi n 

the f our comp onen ts of Prop osition Three . These r elated to 

the poss i b l e impac t of t he mal ting bar l ey p l ant on the l and 

use system of the Manawatu . 

Propos i t i o n 3A s t ate d that t he malt i n g b arley p l ant as a 

new input would modify e x i s ting l a nd us e by c r eating a new 

demand with stable e conomic r e turns for a crop readily grown 

in most p arts of the region. For farmers who had grown 

barley in the p ast and for those who showed the major 

incentives for growing barley foll owed by p asture renewal. 

Disincentives to growing barley were also _: p r~marily financial, 

being quoted as p oor returns and high costs. Financial 

considerations were a lso deemed imp ortant with resp ect to 
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the perceived advantages and disadvantages of engaging in 

crop contracts. Thus the availability of a stable outlet for 

this crop could well be a major inducement to farmers, 

providing t he returns are high enough . 

Proposition 3B indicated that malting barley could rep lace 

feed barl ey , other crops such as wheat or maize , or pas ture . 

The analysis showe d that the majority of the malting barley 

area is likely to be out of pasture, with perhaps some wheat 

and feed barley being rep laced. Malt and feed barley are 

often regarded as comp lementary operations , with rejec ted 

grain for the malting process being resold for fee d purposes . 

Certain barley varieties are more suited to malting than 

others and it was clear that Zephyr , a good malting variety, 

was favoured by most of the farmers . Over eighty percent of 

the farmers intending to grow malting barley felt that 

cropp ing on mixed farms increased carrying cap aci ty, especially 

if complemented with fert iliser usage . If this is true and 

if most of the malting barley area is ' new '. land for cropping , 

then a general upsurge in agricul tur a l p roductivity could 

result. This view was confirmed by several of the seed and 

grain merchants . 

Proposit ion 3.c stated that while the impact on aggr egate 

land u se would be great if the p lant meets its requirements 

from within the Manawatu , for the individual farmer change 

wil l be small scale and short term depending on returns and 

other a dvantages of a lternative land uses. Of farmers 

intending to grow malting barley, only 66 percent of the 

' probablies' and 36 percent of the ' possiblies ' p erceived it 

as a permanent p roposition. Small prop ortions felt that 

increased costs and risks would be incurred in growing barley 

for malt as opposed to growing barley for feed purposes. Of 

these, 'quality' requirements were the greatest concern. 

Most exp ected a -premium over and above the price of feed 

barley, of approximately $6-$10 per tonne. Many farmers 

were unwilling or unable to specify a certain area that they 

would plant in malting barley, which was not unexpected as 

the definite intention of the plant had not been announced at 
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the time the questionnaire was sent out and a number of 

policy matters, such as prices, were unJ<nown . Of those who 

did indicate an area , the majority were in the 6- 19 hectare 

r ange . Thus for the individual farmer , change will be 

rel atively small scale and could be short term if price and 

conditions are perceived as unfavourable . 

Pro?osi tion 3 , D stated that should the malting com:?any not 

meet its requirements from within the Manawatu/Rangitikei 

area , then the supply area would have to be extended to 

such areas as southern Hawkes Bay and northern Wairarapa , 

dist ance becoming an additional cost factor . I t is very 

difficult at this stage to estimate if the malting company 

will meet its requirements within the Manawatu . Malting 

comt=iany management are confident· of obtaining their 

requirements from within the southern North Island , and may 

consider imp orting barley from the Auckland area and even 

Australia if necessary . Increased costs of U? Wards of $15 

per tonne for transport from southern Hawkes Bay or northern 

Wairarapa would be incurred at current rates . At p resent it 

is unclear whether farmer or malting company would meet thi s 

cost , a lthough it is likely that the farmers would only pay 

transp ort to the nearest railhead. 

The impact of the malting barley plant on the economic life 

of the region was the subject of Chapter Six . It was 

impossible to test Proposition Four due to insufficient 

evidence . At this stage it lS difficult to estimate the 

actual multiplier and accelerator effects that the increased 

investment and emp loyment could accrue . It is tentatively 

suggested that the establishment of the p lant should initiate 

a 'round of growth' in Marton which may be more significant 

for the Rangitikei than the Manawatu . 

Many top ics for further study arise from this research . 

Innovation adoption and d iffusion has an associated wealth 

of l iterature, and the actual adoption and diffusion of 

malting barley in future years could form a follow u p study. 

The models presented in Chapter Four, p articularly those 



11 2 

studying £actors influencing a £armer in his decision making 

such as game theory and linear programming, lend themselves 

to major studies . Similarly land use mapping of the Manawatu, 

an economic cost/benefit study of malting barley vis- a-vis 

other crop s and/or livestock enterprises and the measurement 

of the actual economic and social impact of the p lant after 

its establishment could prove worthwhile studies . For the 

author , the study was essentially exploratory , and some 

aspects such as conducting the mail survey and the use of 

S. P . S . S. Package for analysing the data were new . 

The overall impression is that the Canterbury (N.Z.) 

Malting Company , in establishing its second plant near 

Marton , is likely to meet its requirements should the 

financial incentive be high enough . Its impact on land use 

can be viewed in two ways . If other crops , such as wheat 

and feed barley , are rep laced, then land use changes in 

terms of cropping patterns will be affected . On the other 

hand, if most of the malting barley is grown on land 

formerly in pasture and if it is performed in conjunction 

with fat lamb farming , then the impact will be to strengthen 

the Manawatu ' s position as a mixed farming region and to 

boost overall p roductivity . 
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In rep ly plca~c quote: 
DEPARTMENT OF GEOGRAPHY 

6 June 1978 

:::)ear 

I am an agricultural geo graphy student attempting to assess the 
likely impact of the proposed malting barley plant at Marton. 
While I am not employed by or in any way connected with the 
Canterbury (N.Z.) Malting Company, the introduction of this firm 
could have considerable impac t on the farming patterns of this 
region and is of interest to both geographers and agriculturalists. 

This research is being undertaken for my Masterate thesis. To be 
able to assess land use changes, I need your help in providing 
information on past, present and future use of your land and 
factors which influence any ch.s.nges you make. Your name has been 
chosen at random from electoral rolls and to ensure the validity 
of my results, your response is very important. Individual infor­
mation will not be published and your confidentiality will be 
respected. 

This study has the personal recommendation of the Secretary of 
Federated Farmers for this area, Mr Guido de Bres. 

To save me having to contact you again, it would be much appreciated 
if you would please fill in this questionnaire and return it promptly. 
If you feel the questionnaire is inapplicable because your land is 
leased out or for another reason, please state this on the final 
page of the questionnaire and return it. 

I look forward to receiving your completed questionnaire and enclose 
a reply paid envelope for your convenience. 

Yours sincerely, 

Rowena. Ridf.er 

Rowena Ridler, 
Post-graduate Student. 



PART A 

Some i n formation abou t you r self and your farm pl ease. 

1. Your age pl ease (tick) unde r 20 q 40- 49 

R 20-29 50-59 

30-39 60 + over I ' L __ I 

2 . Are you: the owner 
( tick the 

the manager main one) 
the lessee 

other (please specify) 

3. I f you are the owner, is th i s your first farm? Yes 

No ,~ 
4 . How long have you been full-time fanning? 

As paid employee on another farm B In position of responsibility 

--5 . How long have you been on your current farm? : I I __ . Years 

6. Were you brought up on a farm? 

( tick one) - righ t till l eaving secondar y school 

- for part of your childhood 

- no t at al l R 
7. Ar e any of your famil y employed on your fa rm? 

( if mor e than one in any of t hese categories, please indi cat e). 

unpaid pai d part - t ime pai d full-time 

son(s) 

wife 

other (s ) 

8 . Wha t i s the s i ze of your farm? 

Home farm 

Addi t ional land B acres 

ac r e s 

OR 

OR B hectares 

hectares 

9. Please specify below the appr oximate head of stock (jncluding young and 
repla cement stock) mrried by your f a rm a s a s 1.1. 78. 

Sheep 

Beef 

Da iry 

Other (please specify) 

Tota l 

10 . Please specify areas in (as at 1. 1. 78 . ) 

Pasture 

Fodder crops 

Cash crops 

Unnrorluc tive lanrl (e ". swamns) 

a cr e s 

OR As stock units 

OR hectares 



11. Is part of your farm leased out? 

If yes, please: specify areaj__J acres 

indicate major use 
(tick one) 

R Yes 

- -'- No 

I/ or hectares 

I cropping 

grazing 

mixed cropping/grazing 

other (specify) 

12. Have you made a major char,ge in your farming system on your home stead 
block, e.g . from dairy to sheep, from sheep to mixed stock/cropping etc. 

I I ::s 
If yes , please : specify from 

(if more than one, mos t recent) ----~' to 

the year of the change 

13. If you have made a change in farming system , what was the main factor 
influencing your decision to change? (tick one please) . 

a new crop or technology was introduced 

amalgamation or subdivision necessitated change 

wanted a change of lifestyle 

neighbour had success with new farming system 

better returns from new enterprise 

wanted to diversi fy 

other (please specify) 

14. Do you read any agricultural j ournal s? (tick where appropriate) 

N.Z. Journal of Agriculture 

N.Z. Farmer 

Straight Furrow 

Other (specify) 

WITH REFERENCE TO AGRICULTURAL TOPICS: 

15. Do you: Listen to radio programs 

: View television progrruns 

: Read local newspapers 

: Read farming reference 
books 

16. Do you: Attend local discussion 
groups 

Have advisory officers 
visit 

Regularly Occasionally 

-

Never 

•--------+----------;--------·-
Attend meetings of : 
Federated Farmers 
Young Farmers 
Other 



17. Do you have economic analyses of costs and benefits of alternative 
farming systems e.g. comparative budgets, done by: 

Regularly Occasionally Never 

Yourself 

Advisory officer 

Accountant 

Other (specify) 

18. Have you attended any farming courses or studied agriculture through: 
(indicate where appropriate) 

Fl 

Li 

Ma 

Te 
In 

Ot 

ock House/Telford 

ncoln 

ssey 

chnical Correspondence 
st. 

her (specify) 

Short course Diploma Other 
(eg conference) 

! I 

19. Please give 2 examples of new farm practices you have applied over the 
past 2 years and indicate, if possible, the source of the n2w ideas e.g. 
advisory officer, farming journal. 

For example, with respect to 

Stock health: 

Pasture management 

A new crop: 

A new technology: 

20. Please indicate whether you regard yourself as a leader in terms of 
applying new practices on your farm. Do you have a neighbour whom 
you regard as such a person? 

Self 

Neighbour 

Very often Occasionally Rarely 



PART B 

Cropping. Please read right through even if not currently engaged in cropping 
and answer where appropriate. 

1. Had you heard about the proposed malting barley plant 
30000 tonnes of barley annually and which is hoped to 
approximately 2 years? 

~1ich will require 
begin operation in 

F] ::· 
2. If yes: did you first - read about it in an a gricultural journal 

- read about it in a local newspaper 

- hear about it over radio or T.V. 

h2ve you been personally approached by, for e xample, 
a seed and grain merchant, (spe,:ify) 

Ye s 

3. If you have already engaged in cropping, please provide the following 
information about each crop grown last season (1977-1978). 

Crop Area Total production 
I 

Under contract 
(sp~cify area Yes/No 
or hectares) 

I : 

4.a If you have grown barley during any of the past 5 seasons, please give 
one main reason for including it. 

b Which varieties did you have the most success with? 

5.a What would be 2 main incentives to grow barley in the future? 

b What would be the 2 major factors discouraging you from growing 
barley in future? 

No 



6. 

7. 

8. 

9 . 

10. 

11. 

Would you grow barley if the price 

$105 per t onne 

$115 per t onne 

$125 pe r tonne 

$135 pe r tonne 

Do you a c tual l y anticipa t e growing 

1978-1979 

1979-1980 

1980- 1981 

Feed 
was 

Yes 

Feed 
Yes 

bar l eyl 

t= 

Barl ey I Malting Barley 

No Yes I No 

I 
··-

. . 

.. 

i I 
I 

Bar l ey Halting Barley 
No Yes I No -·-

_____i._ 

I f yes, what area would you anticipate ? (t i ck one for each) 

l es s than 6 ha 

6 - 19 ha 

20 - 29 ha 

30 - 49 ha 

50 - 99 ha 

100 h a plus 

Would t his r eplace 

~ 
Pas t ure 

Feed Barley 
--, 

I= 

Fodder cr ops (specify) 

Cash crops (specify ) 

Malting Barley 

I 

Would you regard this as a pe r manent pa rt of your land use? Yes Q No l-

Do you feel that t here are extra c osts and/or r i sk s 
malting ba rley as opposed to f eed ba r l ey? 

If yes , ple ase s pecify reasons 

involved in growing 

l j Ye s I I No 

If you are now mixed f a r ming, do you feel tha t a crop such as barley , 
followed by new pasture, increases or decreases the carrying capacity of 
your farm? (tick one) 

Increases 

Decreases 8 

,_ 

If you were to engage in growing barley, which of the following operations 
would you perform yourself and which would you leave to contractors. 
(tick where appropriate) 

self cpntractor 

ground preparation 

sowing 

spraying 

harvesting 

transporting 



12. Have you grown any crops (excluding grass-seed and hay) on contract 
during any of the past 5 seasons 

::s 1 I 
What is the main advantage of contracts as you see them ? 

What is the main disadvantage of contracts as you see them? 

Thank you for your co-operation 

If you were unable to fill in the questionnaire please fill in this 
portion: 

a. The questionnaire was inapplicable because : 

b. Mr ____________ manages/leases/operates my land 
and would be better able to answer most questions. 

His address and phone number are: 



APPENDIX B 

Dear 

Geography Department, 
Massey Unive rsity. 

A few days ago, I sent you a questionnaire regarding the past, 
present, and potential use of your land. If you have already returned 
the questionnaire, please regard this as a special 'thank you' for 
your promptness. If, as I often do myself, you have put tle question-
1wire aside to finish later, why not complete it and return it today? 
There will probably never be a more convenient time and your 
response is vital to the success of my research. 

Thank you for your help. 

Yours sincerely, 

ROWENA RIDLER. 



APPENDIX C 1 2 1 

Massey University 
PALMERSTON NORTH, NEW ZEALAND 

DEP AnTI-IENT OF GEOGRAPHY 

TELEPHONES, 69-099, 69-089. 

In reply please quo te: 

7 December 1978 

Dear Sir: 

I ar; , an Agricultural Geography student attemp ting to assess the 
likely impact of the proposed malting barley plant at 11arton on 
farning and services in t he Nanawatu-Rane;itikei region 
Earlier in the year I s 2nt out a <• t,es tionnnir e to 60-J farmers 
which me t with a good r esponse and has e0abl ed me to gaupe 
farme r s' r eac tions to the new plant . 

I vould be obliged if yoE uoulr1 be able t o help me conclude my 
r es earch by indi cat ing how the establishment of the pl ant could 
affect you and your busine s s. Contracts are currently being let 
fo r seed barley fo r the p l ant which , it is hoped , will commence:: 
m~lting operations in 193~. The 1000 hectares (30000 tonnes ) 
n f ba rley required annual l y once the plant is fully operational 
i::-i2y c:!:"ea te a major land use change in the i'-1anawatu or else 
utili s e barley previously grown for seed and feed purposes , if 
t be p lant is to obto.in the ;:;ia jority of its requirements from 
within the local region . 

The information you r,ivc will be resarded as confidential and 
uill not be published in identifiable or individual form . 
I a L", not employed by o:r- in any way connected with the Canterbury 
Ea l t i n~ Cor.1pany. Houlcl you please answer the few questions on the 
following page and return in the r2.ply-pa.id envelope enclosed. 

Thanl: you for your co·-operation . 

Yours faithfully , 

Rowena Ridler 
Post-·graduate Student 

?Jl/mjb ENCL. 
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L T:112. t uas the overall extent of t he sur~lus barley production in 
the llanawa tu/ Rangitikei r egion l a st season? tonnes. 

1;hy •JaS this? 

2. De you anticipate thi:,t tl1e ualting cor:ma-::1y wi ll meet its requi,~ements 
fro m Pi.thin the. 1'1aaawotu/F.arit, itik e:5.. r e.f:,ion? 

YES / lW 

~fu2t crops do you think it would replace? 

J . Can you indicate the area of l and contracted by your fir0 for barley 
over the pa st five s ensons? (pl e;:;.se specify whether acres or hectares) 

1973-1974 

1974-·1975 

1975-1976 

1976--,1977 

1977-1978 

Do you anticipate havin~ an area to contract f or the ma lting barley 
plant (Canterbury Halting Co , ) 'i 

YES / l\:O 

If yes, do you think this misht affect your firm by -

having to hire additional staff? YES/ NO 

providing a stable demand for your services? 

other, please s~ecify. 

Thank you for your co-operatior. . 

YES / NO 



D 
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Massey University 

PALMERSTON NORTH, NEW ZEALAND TELEPHONES, 69-099 , 69-089. 

In reply pl ease qu o te : 

DEPARHIENT OF GEOGRAPHY 

7 December 1978 

Dear Sir : 

I am an Agricultural Geography student attempting to assess the 
likely impact of the proposed malting barley plant at Harton on 
fan;ling and services in the J:.~nawatu.,-Ranr;itikei region , 
Earlier in the year I s 2nt out a 0~estionnaire to 600 farmers 
which met with a good response and has enabled me to gauge 
farr,1e rs' reac tions to the new plant. 

I vould be otliged if you would be able to he lp me c:onclude my 
r es earch by indicating hu1 t he establishment of the plant could 
affect you and your business. Contracts are currently being let 
for seed barley for the plant which , it is hoped . will commence 
m&l ting operations in 1980 . The 1000 hectares (30000 tonnes) 
of barley required annually once the plant is fully operational 
rr~y create a major land use change in the r~nawatu or else 
utilise barley previously grown for seed and feed purposes , if 
the plant is tc obtnin the majority of its requirements from 
within the local region , 

The information you gi ve will be rer;arded as confidential and 
will not be published in identifiable or individual form. 
I am not employed by or in any way connected with the Canterbury 
JiDlting Company. Houlcl you please answer the few questions on the 
following page and return in the reply-paid envelope enclosed. 

Thank you for your co-operation. 

Yours faithfully, 

Rowena Ridler 
Post-graduate Student 

RR/mjb ENCL. 



1. Can you please indicate the amount of barley contracted by you for 
loc2l farmers over the l a.st 5 seasons? (pl 8ase specify uhether acre s 
or hec tares, bushels or tonnes) 

JPlanted area production Jiarves ted a rea production 

1973-1974 ' 
I i : 

197L,-19 75 i ' i 
I I I 

I 
I 

197 5-·1976 I I i 

! I 1 076--1977 

I I 
1977 ··1972 ! 

I I 

! I 

2. ::~ou mc:c h barley uill you be planting this s e2s on? 

hecta r es 

H~w milch ba rley will you be harvesting this sea son? 

hec tar es 
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I 

I 

! 

' I 

.3. In futu r e y~ars do you anticipate an incr ease in the ba rley planted and 
harvested by you ? 

YES/ NO 

4 . If yes to ( 3) s would you ant icipa te having to -

- buy ue,,1 equipment? 

- hire more labour? 

YES / NO 

YES/ NO 

0

• other? (please specify) 

in order to cope with this increase. 

5. Are there any aspects of pla:-:i.ting and harvestinf malting barley that 
you a re unsure about? 

Please specify . 

Than~ you for your co-operation . 
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APPENDIX E 

SOIL LIMITATIONS FOR CROPPING 

Class 1 - Soils of fla t and easy rolling land wi t h minimal 

to slight l imitations for crop production. 

1 A - Soil limitations are only minimal with high actual 

D 
1 C -

product ion most of the year for a wide range of cro? s . 

Soils with a s light limitation of imperfect to p oor 

dr ainage . The soils require some drainage before they 

can be cropped successful ly and the period during the 

year when they can be cultivated is somewhat restricted. 

Class 2 - Soils of flat and rolling land with moderate soil 

limitations for crop p roduction . w 

2A - Limitations of insufficient moistur e . These soils 

D 
2B -

D 

are shal low, stony or sandy and irrigation is 

necessary for intensive cropp ing . 

Limitations of p oor drainage and compact subsoils . 

Cropp ing is l argely restricted to annu a l cropping 

0£ cereals in rot ation with pas tures . 

2C - Limitations of coarse texture, imperfect to poor 

f.id drainage and wide vari ations of moisture content 

through the year . 

Cl ass 3 - Soils of flat and easy rolling l and with severe 

soil limitat ions for cropp ing. 

3A - Limitations of excessive dr ainage and susceptibility 

D to flooding . Some cropp ing can be done on the 

deeper soils but the risk of crop loss is high. 

3B - Soils 0£ high altitudes or poorly drained soils 

JS::] which are difficult to drain. 

Class 4 - Soils of strongly rolling, hilly and steep land, 

considered unsuitable for cash cropping. 

(Source: Cowie, 1974, 41-42; examples of soil typ es within 

each of these groupings is also given). 
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APPENDIX J 

THE CHI-SQUARED TECHNIQUE 

The chi-squared technique i s an inferential theoretic method 

by which the r esearcher can com~are the actual distribution 

of the sample population for a certain factor with a 

d istribution which woul d have existed had certain conditions 

been i mportant . The method can onl y be used where the data 

set is in grouped or dis crete form and it is an example of 

a non- p arametric statistical technique - that is , it does 

not assume the data under analysis conforms to the ' normal' 

di stribution curve . ( Toyne and Newby, 1971, 60) . 

I t is usual to set up a null hypothesi s which i s a precise 

statement to be tested by the chi - squared technique . The 

null hypothesis states that the two samples (i . e . actu a l/ 

observed and theoretical/expected) are part o f the same 

population, and that there is a high probability that the 

observed d i ffer ences between the two d istributi ons are due 

to chance v ariations ( Mccullagh , 1974, 29) . For each d ata 

set , the ·expected v a lue ( expressed as a r ank or percentage) 

is s ubtracted from the actual v a lue, this is squared then 

div i ded by the e xp ected v a lue . This i s done for each 

category in the d ata set , the fin a l values being added to 

give the chi - squared score. 

The chi-squared score is then tested to see if the variation 

is due to ch a nce . The chi- squared t able gives a number of 

scores at certain degrees of freedom (the number of categories 

in the data set minus one) for two levels of confidence -

95 percent ( 0 . 05) and 99 percent (0 . 01) . The relationship 

between the two distributions can be deemed to be significant 

if the chi- squared score is greater than or equal to the 

score in the table at the precise number of degrees of 

freedom . If the score is significant theµ factors other than 
' 

chance are deemed to have caused the differing distr ibutions . 

If the score is not significant then chance is said to have 

caused any d ifferences in the distribut i ons . 



1 32 

Finally , the researcher can then accept or reject the null 

hypothesis . If the relationshi? is significant then the 

null hypoth esis is rejected and factors other than chance 

are said to have contributed to the differences in 

distributions . Conversely if the score is not significant , 

the hypothesis is acceDted and ch ance is sai d to have 

contributed to any var iation that exists between the 

distributions of the actual and theoretical p opulation 

distributions . 
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APPENDIX K 

NEW ZEALAND'S PRINCIPAL CASH CROPS - TIME SERIES 

Yield Yield 
Season Area Yield Per Area Yield Per 

Hectare Hectare 

Wheat for Threshing: Oat s for Threshing: 

Ha Tonnes Tonnes Ha . Tonnes Tonnes 
( OOO ) ( OOO ) ( OOO) (OOO) 

1 90J- 01 84 ·178 2 . 1 3 1 82 346 1. 90 

1 905- 06 80 185 2 . 06 1 43 231 1 . 61 

1 91 0- 11 1 30 226 1. 73 1 23 184 1 . 50 

1 91 5- 1 6 1 33 1 93 1. 45 86 1 39 1 . 61 

1 920- 21 89 1 87 2 . 1 0 60 95 1. 59 

1925- 26 61 126 2 . 05 41 75 1 . 80 

1 930- 31 1 01 206 2 . 05 35 61 1. 74 

1 935- 36 1 01 241 2 . 40 31 60 1 . 91 

1 940- 41 98 226 2 . 30 29 57 1. 95 

1 945- 46 65 1 48 2 . 27 23 51 2 . 1 9 

1 950- 51 59 1 71 2 . 91 1 4 33 2 . 29 

1 955- 56 28 72 2 . 6 1 1 7 35 2 . 07 

1960- 61 · 76 253 3 . 35 1 8 43 2 . 42 

1965- 66 8 1 292 3 . 6 1 1 6 44 2 . 77 

1 97 0 - 71 98 326 3 . 3 4 2 2 60 2 . 70 

197 1-72 107 384 3 . 60 16 49 3 . 02 

1 9 7 2- 73 1 08 376 3 . 49 1 5 4 5 2 . 98 

1973- 74 67 21 5 3 . 1 8 21 63 2 . 94 

1 9 7 4- 75 58 180 3 . 1 2 1 9 50 2 . 6 4 

1 9 7 5- 76 1 0 4 388 3 . 7 4 1 3 42 3. 27 
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Yield Yield 
Se ason Area Yield Per Area Yield Per 

Hectare Hectare 

Barley for Threshing Maize for Threshing: 

Ha . Tonnes Tonnes Ha . Tonnes Tonnes 
(OOO) ( OOO) ( OOO) ( OOO ) 

1 900- 0 1 1 2 23 1 . 87 5 1 5 2 . 87 

1 905 - 06 1 2 23 1. 9 4 4 16 3 . 79 

1 91 0 -11 1 4 21 1 . 55 5 14 2 . 7 4 

1 9 1 5-1 6 1 2 1 9 1. 52 3 9 2 . 64 

1 920- 21 1 9 36 1. 90 5 1 3 2 . 7 3 

1925- 26 1 1 21 2 . 04 3 1 1 3 . 1 3 

1930 - 31 1 0 1 9 1. 96 3 8 2 . 77 

1935-36 8 1 7 2 . 02 3 8 2 . 68 

1940 - 41 1 3 24 1 . 87 4 1 3 2 . 99 

1 9 45 - 46 20 42 2 . 16 3 9 3 .1 2 

1950- 51 1 9 43 2 . 31 2 9 3 . 72 

1 955 - 56 20 46 2. 31 .. . . . . 
196 0 - 61 . 27 77 2 . 92 3 1 0 3 . 86 

1 965- 66 34 11 4 3 .36 3 1 9 5 . 93 

1 970- 71 81 259 3 . 1 9 1 2 1 01 8 . 44 

1 97 1-72 96 335 3 . 49 1 5 11 6 7 . 85 

1 972- 7 3 74 258 3 . 50 1 3 1 1 8 9 . 1 3 

1973- 74 87 242 2 . 77 1 3 88 7.05 

197 4 - 75 10 4 263 2.52 21 1 58 7.67 

1975-76 85 285 3.37 26 184 7.09 
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Yield Yi e ld 
Se ason Are a Yi e ld Per Area Yield Pe r 

Hectare Hectare 

Peas f or Threshing Potatoes 

Ha . Tonnes Tonnes Ha . Tonnes Tonnes 
( OOO) ( OOO ) ( OOO) ( OOO ) 

h 900- 01 4( 1 ) 9 ( 1 ) 2 . 40 ( 1 ) 1 2 172 1 4 . 88 

n 905- 06 5 11 2 . 01 1 1 1 25 11 . 5 5 

n 9 1 0 -11 6 14 2 . 32 1 2 144 12.24 

M915-16 4( 1 ) 5 ( 1 ) 1 . 20 (1) 1 3 1 36 1 o. 86 

n 9 2 0 -21 6 ( 1 ) 1 0 ( 1 ) 1.65(1) 9 1 29 1 4 . 41 

h 925 - 26 5 ( 1 ) 8 ( 1 ) 1 . 65 (1 ) 1 0 146 1 5 . 37 

h 93 0 - 31 4 7 1. 54 12 154 1 3 . 37 

h 9 35-36 1 0 1 5 1 . 55 9 1 23 1 3 . 23 

h 9 40 - 41 1 4 20 1. 43 7 96 1 3 . 90 

h 9 45 - 46 1 3 22 1 . 6 8 9 143 1 5 . 1 6 

M950-51 9 1 7 1. 9 4 7 1 22 17.90 

n 955- 56 1 0 1 7 1 . 6 9 7 1 0 2 1 4 . 31 

196 0 - 61 1 1 2 5 2. 21 9 1 9 3 21 . 41 

1 965- 66 1 2 29 2 . 47 1 0 235 23 . 72 

1 970- 71 23 52 2 . 30 8 21 0 25 . 33 

1971-72 22 58 2 . 56 8 220 27.83 

1972-73 21 60 2 . 79 9 244 27 . 1 5 

197 3- 7 4 20 53 2 . 59 9 206 23.95 

1 9 7 4 - 75 22 48 2 . 1 8 9 226 25 . 47 

1 9 75-76 1 9 55 2 . 87 9 248 26. 1 5 

(1) Includes beans for threshing 

Source: New Zealand Agricultural Statist~cs, 1 975-1976, 76. 
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APPENDIX L 

MALTING COMPANY POLICY AS OUTL INED AT THE FIELD DAY 

The Canterbury (N . Z. ) Malting Co~pany ' s field day held at 

Mr R. C. Grace ' s property near Sanson on 7 February , 1979 , 

attracted fewer farmers than the 1978 field day . Policy 

matters such as price , transprting the grain lo Marton and 

dis? osal of rejects were not outlined and are not expected 

to be announced until May , 1979 . 

Mr H. P . Kearney , Manager of the Company , outlined the present 

state of development of the p lant, with malting to corr~ence 

in August 1 980 . Requirements of malting barley are expected 

to be 40 , 000 tonnes annually , he stated , once the plant is 

in £ull operation. Drying facilities for grain at the plant 

will enable harvesters to work during wetter weather , earlier 

in the morning and l ater at night , which should p l ace less 

pressure on contractors at harvest time . 

Mr Philip' Wauchop , research officer , outlined results of a 

trial testing the response of barley to phosphate and 

nitrogen app lic ation. It was noted that app lication of 

nitrogen beyond the soil ' s nitrogen requirement woul d increase 

yiel d but also increase the level 0£ screenings (re j ected 

grain) . Thus , with malting company policy to set the price 

at £ive percent screenings and deduct $1 . 40 for each 

additional one percent s creenings , nitrogen app lication may 

result in decreased r eturns . 

The South Island policy of recommending th at malting barley 

follow another cereal crop will not be held in the Manawatu­

as a large percentage is expected to be out 0£ new pasture . 

Malting barley is not rejected due to its nitrogen content 

but high soil nitrogen produces a taller ·~tafk more 

suscep tible to lodging (wind damage). 



APPENDIX M 
I 

CURRENT LAND USE OF FARMERS I NTENDING TO GROW MALTING BARLEY 

Sheep Ca.-teg-ory No . Percent - ----
No's Nil 34 27 . 2 

1 - 99 1 4 10 . 4 
100 - 999 24 19 . 2 

1000 - 1999 21 16.8 
2000 - 2999 1 5 1 2 . 0 
3000 - 3999 7 5 . 6 
4000 - 9999 8 7 . 2 

10000 + 2 1 . 6 --
To t al 125 100 . 0 

Dairy Cat egory No . Percent --
No's Ni l 84 67 . 2 

1 - 99 1 5 1 2 . 0 
100 - 199 1 7 1 3 . 6 
200 - 299 6 4 . 8 
300 + 3 2 . 4 

•. --
125 100 . 0 

-
Farmers Intending to grow Malting Barley 

who are currently growing : -

Beef Category --
No ' s Nil 

1 - 99 
100 - 199 
200 - 499 
500 - 999 

1 OOO - 1999 
2000 + 

Total 

Cash Category 
Crop s 

(Hectares) Nil 

Wheat 
Barley 
Peas 
Veges 
Maize 
Grass seed 
Bird seed 
Oil seed 

1 -
10 -
50 -

100 + 

9 
49 
99 

No . 

33 
53 
21 
1 3 

3 
-

2 

--
125 

No . --
32 
28 
44 
14 

7 
125 

No . 

73 
73 
33 
1 7 

4 
10 

1 
1 

Percent 

26 . 4 
42 . 4 
16 . 8 
10 . 4 

2 . 4 
-

1 . 6 

1 oo . 0 

Percent 

25 . 6 
22 . 4 
35 . 2 
11 . 2 

5 . 6 

1 00 . 0 

Percent of 
S am.e, le 

58 . 4 
58 . 4 
26 . 4 
1 3. 6 

3 . 2 
8 . 0 

• 8 
. 8 

-' 

w 
--..:i 
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APPENDIX N 

THE MALTING PROCESS 

' Malting consis t s of promoting the growth of the barley gr ain 

for a sufficient period to permit the breakdown of the cell 

walls and the conversion of the cell content s , namely the 

starch and p rotein, into soluble carbohydrates ( malt sugar 

and dextrose) and soluble nitrogenous comp ounds re s?ectively . 

This is effected by soaking the grain in water for 24 hours 

and then spreading it in a germinating compartment, where 

germination is promoted by regulating the moisture supp ly 

and controlling the temp erat ure . When the modification in 

the composition of the grain has p roceeded far 2nough , the 

grain is dried in a kiln and the resultant product is known 

as malt . During this p rocess a weight loss of about 1 2 

p ercent takes p lace . 

The changes are comp leted in the brewing process during 

which the ground malt is ma shed with warm water to stimulate 

further action , and the soluble carbohydrates are extracted. 

Ul timately about 80 percent (by weight) of the malt is 

brought into solution to p roduce a sweet fermentable liquid 1 • 

(C laridge , 1 972 , 1 02 ) . 



APPENDIX 0 

SOURCES OF NEW AGRICULTURAL PRACTICES 

Practice a Journal Radio-TV Neighbour Extension Self 

Stock health 8 2 1 5 3 

New crop 3 - 4 3 6 

New technology 2 - - 1 1 

Pasture management 10 - 2 9 3 

Total 23 2 7 1 8 1 3 

Source: Field Survey , June 1978 , Question 19 , Part A 

a 
Only first practice recorded 

Stock Vet 

1 7 

6 -

- -

7 7 

Institution 

3 

3 

1 

7 

......, 
w 
\.D 
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