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The object ives of this paper are to identify the characteristics of innovative wheat
farmers in the Central Wheat Belt of Western Australla, their perceptions of wheat
protein issues, and their adoption of practices to increase the protein of ASW wheat.
Diffusion of Innovation theory was used to gain an understanding of why and how
farmers were trying to increase ASW protein. While this theoretical framework has
been used extensively in looking at farmers' adoption of practices to change the
quantitative outcome of their farming endeavours (ie, yield enbancing technology), in
thus study, the innovations in question were meant to have a qualitative outcome
(increase the protein content of wheat).

Wheat Protein

The issue of increasing the level of ASW (Australian Standaid White) wheat protein
has implications along the wheat marketing chain. For example, producers’ objeuiVes
have expanded from increasing vield alone to increasing both yield and protein, and
agents involved in distribution are undcrtakmg the segregation of wheat into
appropriate categories to meet the requirements of mche markets.

The Australian Wheat Board (A\Vis) has been able to supply a range of markets
because of the range of wheats it has to offer. This has resulled ina greater etnp!nsxs
on quality; and on the AWR's ability to source wheat which has a particular end use, in
order to maximise returns (McDougall 1994).

Western Austrahan wheat growers produced approximately half of the nation's crop in
the 1963-94 harvest. There was however a significant difference in the quality which
each grower produced. Thirty-seven percent of Western Australia's wheat produced
from 1991,%2 1o 1993/94 had i protein content greater than 10 % (GRDC 1994).

Higher protein wheats are used in the production of higher quality bread products.
According to McDougall (1994), wheat to be accepted into the ASW wheat grade
needs to have a protein level of 10.0% to 11.5% for end uses such as flat breads,
instant noadles, yellow alkaline noodle, steam bread and pan breads. The introduction
of improved protein measurement at the point of wheat delivery means protein is one
of the easiest quality specifications for buyers to fix on in their effort to produce quality
products (Nicol 1994),

Prior to 1991 growers were not encouraged with price incentives to attempt to
increase ASW wheat protein levels A protein bonus system initiated in 1991 has seen
an increased return to farmers for wheat over 10% protein and a discount on wheat
below 10% protein,

Prior to the introduction of premium pavmcms for pmtcm, the poolmg system
prevented price signals from being directed back 1o the producers of higher protein
wheat (Brennan et al 1993), Markets are still available for ASW whc.ats with protein
below nine per cent but at a discounted price. Wheat that has less than 10% protein
will now be sought only by less quality c:onscwus buyers with pnce as their prmcipal
consideration (Nicol 1994 v),

As part of an mdustry push 10 alert wheat growers to the need to grow quahiy wheat
and obtain premium payments, the Australian Wheat Board Jaunched a campaign in
1994 to challenge farmers to achieve an average crop yield of two tonnes per hectars
of 10% protein by the year 2000. The scheme, entitled "Two by Ten by 2000", s
intended to pass on the signals AWB is receiving from world wheat markets.



The environment in which the whent U‘OP is prown has a large effect on the t‘ nal
protein conteént of wheat. Higher mmpem(ures, deficiencies of water, and sufficient
nitrogen duting grain filling result in higher protein content (Crosbie and Fisher 1987).
Of these three influences on wheat protein, anly available nitrogen ean be manipulated
by the farmer.

Adoption of 1pnmprmtc agronomic practices is required if farmers are {01 increase their
wheat protein. Practices, developed by the Department Agriculture of Western
Australia for farmers te produce high vielding wheat, !lava been mndnﬁed to fulfil the
requirement to nchieve high protein. -

As a short-term strajegy Lo increase pmtem le.vels in ASW, nptmnw awﬁlab!a to t‘nrmm
include selection of soils with higher nitrogen levels, increasing the level of fertiliser
nitrogen applied to the crop, and improving grass control to reduce competition for
nitrogen supplies (Crosbie and Fisher 1987).

Over a Jonger period, the use of a pasture or grain legume rotation increases the level
of organic nitrogen in the soil. Mason (1987) pointed out that "wheat protein level will
be increased under a fong legu- @ pasture phase of the rotation so that se% nitrogen
levels are built up far higher than is required Lo supply the growth needs of a wheat
crop”. The effect of a grain legume cr op is similar, with farmers choosing the
appmpmm rotation according to profitability and suitability to each mn! tyre.

D!ﬂ‘usmn of lunovations

Agricultural scientists and farmers have long been involved in impsoving the
productivity of agriculture, 'Ilarcm;,h experimentation, innovation nrd education,
improvements are constantly sccurring in agricultural technology. agricultural
practices and management (Coelli and Kingwell 1992) The zdogtion of innovations is
often characterised by lengthy periods from the time when they first become avmlabi
to the time when they are widely adopted.

Research on the diffusion of technical insovations has tendzd to focus atiention on the
characteristics of the innovation itsell and of the adopting firn. The basic tenet of thi&
conceptualisation of the spread of an innovation is that the adaption of an innovation is
primarily the outcome of & lenmmg or communications process. Therefore, & ‘
fundamental step in examining the process of diffusion is identifying factors related to
the effective flow of information, the characteristics of information flows, ;md
information reception and resistance to ndapuon (Rogers 1983)

Methodology

To gaiher information for the study, 4 cerrus of 220 farming emerpnm i thrz
Narembeen and Quairading Shires in the Central Wheatbelt region of Western
Australia was condueted. A mail questionnaire was used to collect the data. The
questionnaire was posmd after farmers had completed their crop sowing programmes
for 1994. At the tinie of mailing the questionnaire, wheat crops were well established,
which allowed farmers to evaluate their potential yields and protein target. ‘

All of the farmers selected for the survey deliver wheat to the AWB and were dmw:;
from the Australian ‘Wheat Board's database of growers in the Quairading and
Narembeen posteodes, Wheat is grown threughout both shires. :

Information eollected included arva of wheat sown, wheat productiau, whuhcr
practices had been modified to increuse ASW wheat protein, and the practices used to

A




increase protein  Information gathered regarding the farmer and farm characteristics

included practices adopted in the farm business, membership of fanmer organisations, :

sources of agricultural information, size of farm and tenure, and sources of ﬁrm
mcome  Demographic information was also collected.

A response rate of 45 % was mluevcd with 99 useable quc'stsonnmréq being rcmmed
Results

A series of questions was asked 1o first gauge the farmers” “perceptions” regarding
growing high protein wheat and to delermine what “actions” farmers had taken to
increase the protein jevel of their wheat. ,

Farmers were asked to rank statements about growing higher protein wheat in
terms of agreement and disagreement. In response to the statement that “growing
higher protein ASW wheat was profitable”, 67% of the respondents agreed and 8%
disagreed, witl 26% undecided (see Table 1), The farmers were also asked if they
perceived that growing higher protein wheat was *sot worth the extra mcamc}” to
which 16%% agreed and 53% disagreed, with 32% undecided

Twenty-seven percent of the farniers agreed with the statement that prowing higher
protein wheat was too diflicult, and 45% disagreed with this statement, while 27%
were undecided Thirtyfive percent agreed with the statement that growing higher
protein wheat was too demanding on resources while 32%% disagreed, and 31 %
were undevided :

Farmers were asked if they had modified their crop management practices to
increase wheat protein (see Table 2) Eighty-one percent of the farimers had
modified practices to inerease wheat protein, Farmers who had modified their
management practices to increase the protein fevel of their ASW wheat were asked
what barricrs they befieve were preventing them from further inereasing the level of
protein A list of six barriers that farmers commonly identify for not producing high
protein ASW was constructed to see how widespread the barriers were considered
(see Table 3) The group of barriers that may be categorised as “uncontrollable™
had the highest number of responses (rainfall, 70%, economics, 63%; soil type,
60%) The group of barriers definable as *controllable” had fewer affirmative
responses (ratation, 49%, varicties, 44%, technical knowledge, 27%).

Those farmers who had modified their crop ‘mxmgamgni. practices were also asked to
indicate the year they first attempted to increase ASW protein levels. A range of years

from 1989 10 1994 was given, sinice 1989 was the first year that premiuin payments for

protein were introduced  Eleven percvzm of the farmers first tried to modify their
practices in or before 1989. From 1990 through 1994, the percent of farmers
modifying their practices increased each year, as is indicated by Figure 1.

Farmers who indicated that thay had madified managemem practices to increase
protein were asked what practices they had used in preparation for and management of
their 1994 wheat erop. A list of five agronomic practices recommended by the
Western Australian Department oMgmuitum was compiled along with the practice of
sowing fater (se¢ Table 5). Later sowing was not recommended by the Western
Australian Department of Aw&:ulmm but was suggesmd in some areas of the mdus(ry
While late sowing is effective in increasing pmtcm,, the yw!d potémml of the wheat
crop is limited.




Short term measures were the most popular methods of increasing protein. lncreasing.
nitrogen fertilisers was the most popular, with 87% using this method. Improving
grass control was also used ‘xtc‘nswely‘ with only slightly fewer farmers (84%) using
this pracuce than were using nitrogen fertilisers. Longer term strategies of sowing
more grain legumes (5198) and improving legume pastures (64%) were undertaken by
several farmers Sowing wheat later was not used wuicly, with only 20% of farmers
undertaking the practice. Some farmers did note in the survey that they sowed later
due to the season breakine f-¢ rather than as o deliberate sirategy

A “protein adoption sco.. - § calculated to indicate the number of practices adopted.
This caleulation involvep « - ng the number of practices adopted by the total number
of practices available. Fouy-ine percent of the farmers obtained a score of 0.50 or
greater (sce Table 6)

Recent innovations in the growing of wheat were collated to form a list of ten practices
available for wheat growers to adopt. Duting analysis, this list was used to create a
“general innovation adoption score” which would indicate a farmer's general tendency
to adopt innovations (sce Table 7) The score was caleulated by dividing the number of
practices the farmer had adopted by the total number of practices listed. Sixty-six
percent of the farmers had scores of 0.50 or greater.

Respondents were classified into two groups to determine il farmers who adopted
practices to increase ASW wheat protein earlier could be dmtingui‘shed from those who
were later to adopt or had not yet adopted  Innovators (early adopters) were defined
as those who adopted between 1990 and 1993, this being the period afiter the
introduction of protein payments in 1989. Table 8 and Table 9 copipare the
characteristics of the tanavators and their farms to the remainder of the population,

Table 8 shows that innovators were younger thatt ather respondents and had a slightly
higher level of education. The majority of innovators were members of fartn
management ofganisations and were more likely to have been an office bearer of a
farm organisation of which they were a member While innovators had higher protein
and general adoption scores than the remainder of the respondents, only the protein
adoption score was statistically sngmt‘cant (see Table 11).

Table 9 shows innovators as having had larger farms and sowing a slightly higher
percentage of their farnt to wheat, of which ASW was a higher proportion.
Importantly, innovators had a higher proportion of their wheat 10% protein or
greater. Innovators also earied a higher percentage of gross income front wheat,

The source of information preferred by the farmers was analysed uccording to
adopter category. The highest rated information source was “Rual Nemmpcrs
and Magazizres", Allinnovators vated rural newspapers and magazines as a
good source of information, with 94,4 % of the remainder also rating them as a
good source, ""Neighbours or friends” was rated as second best by the R
remainder while "radio” was rated second by innovators, "' Private consultants'
and "farm input company representatives' were rated significanily higher by
inngvaiors, All other sources of information were mtcd similarly between groups
(see Table 12), ‘




Tabie 1 Farmers’ Peveeptions Regarding !nmasing
l‘rowm (“onmnl 00‘ A%W Wheat

chrcentmn total '”;‘;lamﬁxif’: -
“Profitable” ; ¥
agree : s 67
undecided 26 26
disagree ~ 8 8
“Not Worth Extra Income™ |
agree , 16 16
undecided 32 32
disagroe ST 83
“Tao Demanding on Resonrees”
agree : 15 : 36
undecided : 32 32
disagree 132 32
“Too Difficali”
agree 27 27
undecided 27 2‘7‘

Table 2. Modification of l’racuces to Increase ASW Wheat l’mlem

modified practices number of  percent
) farmers e

no | 18 18

yes T DR R - T

Table 3, Barriers to Further Inceeasing ASW Wheat Proteiin
as Perceived by Farmers who had Modified Praciices

barriers numberof ﬁcmm
_farmers

uncontrollable

rainfall 57 70

soil type 49 - 60

economics 51 | 6

controllable

rotation J 40 A9

varieties | 36 M

echical knowledge | 22 21



Table 4. Year F-m Attempts Wcre Made m lncrcns.c ASW Wheat ’l'rotuan

year increase in wheat | “mumbor of farmers who hrad pcrcent of
protein first attempted modified practices  all rcqportdenm
1. (pereent in parenthesis)

1989 or before 11 (149%) 11
1990 ~ 4 0%) 5
1991 9(11%) 9
1992 , 10(12% 10
1993 : \ 22 (7% 22

N, . SECHPRENG ARG K £11) EOCEMe.

100-
90 4
80+
704
60 4

S

“projected adoption to 2000\
based on
AN daffusmn of mn(watwn

i3

401
304
20,
101~

k3

T

ADOPTION
(CUMULATIVE PERCENT)
O
=

‘actual adt)ph(m
_upto 1994

)
-
o 28
o
5

1980
1891
1982
1993
1994
1995
1996
1997
1998
1999
2000




Table SQ Pmcuc«:s Adopted to Increase Wheat Pn‘otem

practices adopted | number of farmers who had _ percent

modified practices

short term
increase nitrogen fettiliser | 71 87

improve grass control | 08 V 84
sowed later 16 20

long term

improve legume pastures a 51
sow more grain legumes 52 64

useselectedsoiltypes 19 . .8 .

Table 6. Pmlcm Adoplmn Score for all Responden(s

score (pramces admpted;pmvuccs avulablc)}, number pcrcent

000 R T 19
017 | 9 9
033 22 23
050 Y 24
067 | 22 23
083 ; | 3 3
1 00 00

Table 7, General Wheat Prodisction Practice Adophon Score
for all Rcsmndents

adoption score | _mumber _______percent_
0.00 ; 5 5
0.10 ' 5 5
0.20 5 5
030 : 4 4
040 4 ; 14
050 23 23
0.60 13 13
0.70 17 ‘ i7
080 10 10
0.90 3 3 ‘
oo 40 L




Tablz 8. Favmer Profile by Adnnlcv (’Mcg«n‘y

, __adopter cau.gory “
chamcteriahe, e mnovator oSt
o |_number pprccm numbcr“, Doreent
age (mean years) 42.4 n/a 44 wa
highest education level
year 0 or less 22 49 29 54
_morethanyeawr 10 ) 23 8L 28 A4S .
Farm O gqnﬁatmm
non-member 1 24 29 547
member {34 76 25 46
__recentofficebenrer 1 17 39 oMb 19
Protein Adopuon Seore 047 n/a 0.34 wa
General Adoption Scorg | 0.56 na 080  n/a
Table 9, Farm Profile by Adopter Gmcgory
- ‘\dopler caiegmy
farm characteristic - mncsvatm Trest
total area farmed (mean Tioctarcs) TTTRT193 . 25115
percentage of farm owned 90.5 93.43
percentage of total arca in wheat 359 344
percentage of wlhieat area in ASW 70 67
tonnes of ASW in 93/94 season (mean) 1661 1584
percentage of 93/94 crop with protein 38 31
of 10% or preater
percentage of gross income fmm wheat 554
Table 10, l’u(‘era ed lnfornmlmn Sources by Adopter, (;’ategory
adepter category
information source . _dnnovator | rest
o _number_percent ‘number _percent
rural newspapers/magazines 45 100 st 96
radio a9l 46 85
neighbours/friends i 40 89 48 89
Departnient of Agriculture Farmuotes | 39 87 45 83
input company representatives 36 80 34 63
mailed pamphlets 35 79 46 85
family member 34 76 39 72 .
Department of Agriculiare books 34 76 2 + 18
Department of Agriculture staff 34 70 39 72
private consultants 34 76 29 54
social occasions 3 76 4] 7%
marketing organisation | 28 62 33 Gl
farm industry organisation 27 60 32 59
information cassettes 124 5 25 46
television 2 a7 3 57
universities N 169

e




test of Significance Between Adopter Categories

Table 11,

Characteristic Innovators| Rest Mean [Twalue| Level of

e Difference | |Significance

age 42.4 44 «1.0 0,092 10762
protein adoption score 047 | 034 013 | 9.409 [0.002%*
general adoption score 055 049 | 006 | 0617 {0434
aren farmed (heetares) 2779 | 2511 | 2677 | 0.140 [0.709
% farm owned 905 93.4 2.9 1.145 1 0.287
% total aren in'wheat %59 343 16 0.130 {0719
% total wheat ASW 697 | 674 | 23 | 0183 |0.670
tonnes wheat produced 1661.3 | 158411 772 | 0145 | 0.704
% gross income wheat 569 1.538 [.3.1 19149 |0003**

** Significant at 95%.

Table 12, (”lu»bqum‘c ’!‘cal fnr Sig,ni(‘cauce Bmvcml Adopter (‘atcg,m ies

Characteristic “Number Ch»&cpmrc' *evel of
Innovators| Rest | Value |Significance

50% or more of wheat [0% profein__| _ 291 36 | 00UI_ 08l
Sources. of Information ?

television ; 2l 31 | 05996 0.44

ruril newspapers/magazines 45 51 | 5.0329 002 ¥
radio 4] 46 | 21723 0.14
mailed pamphlets 35 46 | 0.1315 072
information cassettes 24 L 25 | 09042 | 034
neighbours or fricnds 40 48 | 04648 | 050
family members 34 39 | 006292 | 043
social ogensions 34 41 1 0.169Y 0.68
Department of Agrieulture stafl 34 39 1 0.629] 0.43
Department of Agriculture Farmnotes 39 45 | L0311 | 031
Department of Agriculture books 34 | 42 | 0.0464 0.83
private consuliants 34 29 | 6.485] 001 ¥
farm industry organisations 27 4 32 | 0.1536 0.70
marketing organisations 28 1 33 | 00959 | 066

farm mput company reps 36 34 | 48373 003 *¥
universites o 2 WWQJQHMW.@:;.W
farmer. chiaracteristics , , ,
education (£ 10 years) 22 29 | 01513 | 070

farm organisation : SERESEINES I

omw hcarer 17 11 ] 43120 0.04
pmpm , O
profitable , 29 36 | 00180 | 089
not worth the extra income 7 9 | 00010 | 097

too demanding on resaurces 115 20 | 0.0343 | D85

too difficult b a1 13 | 08000 | 034

¥ ‘%t&mfrxmt M C) §%~




Conclugion

The purpose ol this paper was to defermine the relationship between socio-economic
characteristics of farmors and their adoption of practices to achieve a ‘qualifative’
production objective, increasing the protein content of ASW wheat, Diffusion of
Innovation Lhmy was used here to gain an understanding of why and !mw s«:amc
peaple are trying to inerease ASW preoteln.

Farmers who responded to the survey v - e clagsified as "innovatars® based on when
they first altered their management pmctlcer Those who did so between 1990 and
1993 were innovators.

Differences in the membership of farm management dr;,anis,umns wis statistically
different between adopler categunes. Among intovators there was a higher
percentage of farmers who were menmbers of farm management organisations.

The average age of farmers clagsified as innovators, while not being statistically
significant, was less than the rest of the respondents. It should be noted that ﬁimwrs ;
who adopted agronomic practices to increase ASW protein early after introduction of
protein payments, would have adopted at a younger age than their age at the time of
the survey. Innovators had a stightly higher level of education.

Innovators had slightly larger farms. ‘rl)ey also had a slightly higher percentage of their
farms in wheat, and 4 lusplwr percentage of their wheat was ASW, Innovators
produced more wheat in the 1993/94 season and had a higher proportion of ASW
wheat with a protein level of ten percent or greater. Innovators did own marginally
less of their farms compared to later adopters, howeyer it was not statistically different.

Gross income from wheat as a proportion of all farm income way statxsucally different
between adopter categories. This was partly due to the higher proportion of the farm
being planted {o wheat. It would appear that fariners who were more specialised in -
wheat production had been more inclined (o adopt practices to increase ASW protein
levels

A general adoption seore w b5 constructed w identify practices that farmers were
currently using on their properises. ‘The general adoption score was based on recent
innovations related to eropping, with the exception of pasture ranipulation/
spraytopping which was related to both eropping and livestock production. While not
covering all coneeivable innovations, it gives an indication of the innovativeness of the
farmers who responded and was able to link general innovativeness to the adoption of
practices 1o increase ASW protein. Farmiers who were classified as innovators based on
carly adoption of practices to increase proteln had a higher general adoptios score than
the rest of the respondents. This difference was not statfstically significant.

The innovators adopted the recommended practices (o a greater extent that the rest of
the respondents. They had a lug,lw protein adoption seore which reflected thelr
adoption of more practic = to ingrease ASW protein. This was stamtncally significant
between the two groups. ot only did the innovators adopt practices earlier inan
attempt to increase ASW protein, but in the years following the introduction cf‘pmtcin
price prendums, they also undertook & wider range of practices. :

Maty farmicrs were lm:m;lbil‘lg nitrogen rates and finproving grass contral n an effort
to increass wheat pm{mn To # lesser extent, farniers were hinproving l»guma pastures
and sawing more &,ram lc;,umca a5 a kmg tcrm suatcgy to umreasmg soil mtmgcn
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tevels. The census did show that anly a small percentage of farmers sowed their ASW
later in an etibrt to increase proteln. ‘

A farmer's preepiion of an innovation affewss the rate of adoption with favourable
perception leding to faster rates of adoption. Barriers that farmers were unnble to
control were perceived 45 limiting, more so than basriers which they can control.

Many farmers viewed growing higher protein ASW as being profitable, however fewer
farmers viewed it as baing worth the extra income. Farmers recognise the financial
rewards of praducing higher protein ASW, but believe the extra effor involved was

not veorth the extra income. In terms of marginal economic analysis, it would seer

that the marginal (explicit and implicit) cost of producing higher protein whest may be
perceived as being greater than the murginal revenue. This miy suggest that il

premium payments for protein were inereased then more farmers would be prepared to
increase protein due fo the higher financial incentive. :

Innovators rated all communication sources as a good sauree of information more than
the rest of the respondents. This suggests that innovators found sources of
information, #s a whole, more useful. The prefered communication channel of il
farmers was rural newspapers and magazines. Innovators i particular rated rural
newspapers and magazines highly with 100 % believing they were a good source of
information ‘ ~ -

Private consultants and farm input company representatives were rated as n good
source of information by more innovators than the remainder of the respondents.
More «ontact with change agents is s churacteristic identitied with innovators
accordmg to Dilfusion of Tanovation theory. :
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