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ON ~QM,CUBMICIJ' 'IB..Mim:Q 
IHB·e.rsft:O~s· 
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Participation in agticherni~ training courses,. ·and ~);PQst:tte ·.to· · ,ttl¢ :p~!Jerits! gf 

infotrnl!tion on safe and . efficient .l\gtiChemical •. !JS¢. an!f m;U!ilg¢~7gt, 1~:·Jm~.at~j· 
dependant upon recognition of a need or a. desire for :such. trctinfug on ihe> ·p~t· Qt 

primary producers (Broner 1:986). However~ despite the .• sigllificant·benefi~.acqliii,ng• .· 

to primary .ptoducers from being trained in effici¢nt .~d. !iafe a~tiPli~.mi¥· :·us.¢ ::;Wd: 

managem¢nt (Martin 1992, Wilson.-Salt 1993, Brush and Clerri~s t994), the 'tfi~Jddty· 

of pr:imaryprodueers undertake no fortnal (lgtichemicat tndning(M~¢Ihtyre, A.tlisoo,.art(! 

~enman 1989, Robertson 1993). One reason identified for tlu~ l<>viJ¢\iet ofpnmacy 
producer agrichemical training particlpation is an. ett()ne()us belief, 'h¢ld: .by many 
primary producerst that their current agrichemical pra.ctices ;u:e .efficient ~d. ~e·(Qee 

1993)~ 

The purpose of this paper is to develop a l()gistic regression model that :evatuates the 

factors that influence · primary prOducers' rec;ogp.ition qf a need or d~sire for 
~gricbemical training. Conclusions drawn from the logistic t~gtession af.talysis. ate 

presentedt and the implications for agrichemical tntiniJ1g prQviders :arici!·prlmaty sector 

policy analysts ate consid~red. 

KeyWords: 

AGRICHEMICALS, TRAINING, UNCERTA:lNTY~. PROBtJEM.RECQGNtJ:lON 

The safe use cmd management .of. ~gric.bemi~$1 is .. axt Jlllpottartt iss\1~ Mi.. .the· New 
Z~and ~gribusiness $eCtor (Gl'ay ·1994)~ ll9w~vet, ~espite 

~bout the safe use and mapagem1ent Qta,grit;bieffiJlta,Is,, Ui~J;'c~·.'J~t~¢,t1d<*C¢ ·-~~a~ ,fl. .<l~!~e 



to e11jl(>~ wem~tveS {() serto\1$ 'a~il¢ and ~~~~~ ~~~th Ia~~{ ito~ :~#~~~~~{ , .. 
exposure, throtlgh ·imprqper.Jn3Qagetrient· an4 .. :ip.eff14i¢nt:.lJ,~.bf ·~gfieh¢rifr~~ ~&i:&gis~;: . 

" . ' ,. ' ' ' ' - ' ! ' ' " ' ' ' ' . ',' ', ', '.' ·., •. ~. . '• ',", ', ,· .•• ,,; •1:. '', 

1987, l3rush and Cler.·tes 1994). 

In addition to the health risk consi(terations that .. apse front agrich¢01i¢al \1~~ a~ 

considerabl~ body of legislation me<liat¢s:.tJi~,u$¢· ;~d tllanagein~rtt .. <>f ~a.gnch¢ffi!¢~.ls·. 

Non-compliance with thi$ legislation. and th~. ·asspciat¢(.1 tegtilauons IJlay .t~tllt · J.n. 
considerable penalties :being irnp<>s¢Q. How~vet, notWith~tai\dttlg. ·that C()hsid¢Pil>le 

penalties may be imposed, there is evidence that. primary J)tQd\lcer$' ~ :coroniittirlg 
offense~ when using and man~ging e1grichemicals (Pty(:le 198·1 ~ HoQghton clr)d~ Wllsqh 
1992, Ministry of Agriculture artd .Fisheries. 199~, G~ 1993~ Scully1 :Btpsh Md 

Sheppard 1993). 

Further, agrichemicals are also a major cost com{>Qnen.t for many primacy ',prQ<lucer$ 

in the New Zealand ~gribusiness sector (Mt\lhfotd 1980) •. ()rt ave4lg¢, prilrtacy 

producers spent NZ$2517 on weed and ~t control in 1991~2 Th~reis al$0 ¢0Cf¢nce 
that despite the technological advanc~ in ·spray equipment and lnt¢grat~ Pest 
ldanagement, 3 that if applied would lower the CO$ts ofagrjchemi~ ·U$e, man,y :prlfil~ 
produce~s are not taking advantage ofthe rapidly devel()ping technology .QJ~ 199.~) .. 

Although there is evidence on the heal til, .legislative CQUU?liartc¢1 .and :fin~~iij.'b¢9¢fft.s 
that accrue to primacy producers through using and man~irtg· ~griqhemical ~e)y.;J..(ig 

efficiently, recent research suggests that . participation ir1 agticheltlical- :safety arid 

management training courses is very low. F.irt~it1gs .ftQill ·~ilclri,tyte, Alllwn anq. 

·.; 

h 

,;',;;. 



tnartagel11ent ~ttaining~ 

', ' . ' 

reason proposed for .this :low level. :.of 'Prllll~ :pto<lueet; .. · ~tl¢hemic:al :trainih~ 
participation is a belief, amongst SQmett:alners Inthe.agri,c}l~lllical.trclhti~g·lrtdt1$tty:arl,d 

amongst a segmen~ of primary prQducers, that ~rich¢rtrl¢3.1;·1;Whmg is: nQ~~co~t~ft'ecUv¢ 
for marty primacy pr()(iucets.· (Scully~ Jirush :and; Shc;p~d: .199~)~ ·Unc¢rt.alnty :;tp()ut:.~¢ 

e~tent and severity of agrichemicat .health: ti~les (Sharp ~~t;al.~ '1986), ~({;,@~Q{()~~gu 

developments in IPM ·(Martin 1992), have· h()wevex: :~rt (qqrtd: to. :le:!d .. !{;tim~ 

producers into erroneously believin~ their practices :;l(e: effiCitnt ail<J '8afe (~¢e.l~9~) .. 

Primary producers have also been fc;>p11d. to have ,a low aw~n~s 9f.llieit :~.ri¢heffi.i~a1; 

use responsibilities under the Hecilth and Safety in Empioyri}f!)'lt )\:~t l99Z (6¢e 19Q3)~ · 

An .investigation, into the.effects· of uncertainty on primCJ.cy prodl!cers' tecq~nitiorr•of· 

a problem in their use and. :mcmagement .of agrichemitals, Clllo<th~<fact9rs ~t~1tl.u~n~ 

that Problem R~gnition1 may therefore provide impottantinsfgijtS.into qie.t~,ns·f6r .. 

the low lev~l ofprimacy prod peers' participatiordn~d¢h~mi~ trcllhin.g •. tfi~:,qbjective. 



' ' ' 

consumt:r recognis~ a dijfi!rence ofa: signific41Jt. #il!g.rritudfr·.DI!t'WeeiJ'WliiJ.I;·i$·:~rc~i'velJ · · 
as the desired $~ate.qfajfairs aiUf WhtJt ·i~'ip(!rceiVed.as·the·qctwiJ·SUit~J()f~}fal~~;~rp$~ . 

·61). Engel, Kollat and BlackWell (1973) however con~lder lb~t n()t :.ev¢ry~~t:~iv¢<,l 

djscrepancy between actual ancl ideal sta~ Will J"eS\llt ln, prc;>blero ~gnit\on. :th~~ ·. 
l~ply that th~re i~ a minimum level of.perceive<l d.iffeten.q¢ wh~ch mu~t 11)¢:·$~~~ 

·before a problem is rec()gllised :3lld .that this threshold Jev~l,i$pT9BaJ>Iy tearo~,(fuii,l:.w1U 

vary wlth indivif:l,ml cJl'C\lmstances. 







(iii) ]~~~ti~!le¢ 

(iv) ()ver~nfi~ence 

:(v) :Pcr~ption$;, Attitt~.4¢s ... ~td.~C()n~~rn~··. 

(vi) The Ot.n;rent Sltwt~()n · 

(vii) .~arketing :Effort; 

Jnformarion Sources 



Etperience 

Overconfidence 



Problem Recognition is fundamentally a su~j~ti:Y¢ concept a;fid. l(.~d$ Jo 3,iCQrtsid~rati9P 

of individual perceptions, u:n~erstal1ding ;Mld behaVlQ~t. "~Jl01¢r9\IS' ~Wdi~ :(~¢¢ ·fPt 

example, Melinek, Wolle,y and ~ldwirt 1973, llo$s l974/Wil5Qn J97$~ WUli~m$ ,l9'76) 
have found that those JX!Qp}e wh() l>elieye Ul¢m~1Ves knowle9~~bl¢ ~\X)~t, a,rtd m 
control of a (Jang~rot1s situation :~hQW lhU~f~ ot r..on~~m· (\b9t1llt~ Funli¢r, .¢<li1S.Qp,ler~ 

ate. not natural processors of probabilistic lnfo.rmatiQ~, b\lt Jhey ijo }lave ~ffil:i!l ·~qilt~m 
biases in the way in which they collect ;lll!lpra¢¢~s infottl1ati9n(SloV~<h Fi$Ch-lioffafiq 

Lichtenstein 1984). 

The CwTent Situation 

The current situation a consumer finds themself in also ha$ an enormo~$ jpfluenc¢ ·pn 

the Prol>lem Recognition state (aruner Cilld Porn~ J988). A prim~ J1t"Qdyee,~, who 
has signifiCMt pl1ys.ical and m~ager,ial agricnemica1. ;resJ)Qnsibiljfi~, af1d, ~~mp.lQy~s 

involved in agrichemic~ r~lated t~k$ m~y ceteris pqrif!JJS l>en~fit from .f:l~ri.cn~rtti~, 
training more than the average primm· ,prOducer. The :per¢¢ptiQrt .. or ~~~·tati<>n 9! 
significant benefits.may result in, an increase4 :d¢$ire f()r,~richeffii~>train.in~~ )'fu~¢tt 
the pe~ccption of s.isnificant benefits from tt:a.iniqg parn9i~ti9h m~y ttmgge.r" :J,?io~leffi, 

R~ognition even in the absence of a deficienc;y in the: ~~c~ state1 

Marla!ttng Effort 



. . ' 

Coll$UffiCt un~¢r@irtty 'lO. ffi¢ .f()tm >9 . .£ 1n¢9mplete: .Qf' :if'npeneet :ibf9tma,tit>rf ;ft~"~ .•. :r "! ' 
• . .' . ' ' ,. ' . ' ' ' ' ' ' ' ' . ' ' ' '' ' ' - ' ' ' ' ~ ' 

found to b¢ ·~. signifi.~t :fa,~~or ·in CQD~Uffit!(S' f.~ill!r~:tg:r~gnl~· ~ ,p.ro~}~rij ·~i~bh~ff. 
Slovio and Licfit~nst¢in 1978)~ T~~ t9n$.~m¢r'·S· l?~opl¢m l{~gniti9rr iPr~S.~ ·:I$ ~$9 
strongly associated to th~ 'htforro~tion ptb¢c!~sit1~ sy$t~lll:·Md t,h~ ;~llavi<>uUtl':¢ff~t~ 9f 

feedback. lt bas ~n :.rtqteif thlit tbe.¢~Jsten~ oflmp¢tf~t ana:·inc:<>mph~t¢'ibfl)fmati91l 

i.n ·the con~\lmer' s mformatipn .pr~ssil)g. ¢nvironme~t may. b~}l signifi,¢4ln~:«nnpPn¢nt 

of people$ limitc.d ability to:detect ~ptoolcm$ and: tak¢: the.·tr..quh:C!~.f pr~vc!nt~tiv~ action 

(Hale and Glendon 1987). Impetf~tJl!ld in¢omplc~ a~P.ch¢ml®lnform~tiQtl ~xbt$.in · 
a number of areas. These inGlude: 

(i) The health risks from 'Chronic long term QcCllpatil)nlJ.i exposllr~ .to 

agrichemicals (Sharp er al. 1986) 

(ii) Technological developments in IPM (Martin 1,9.92) 

(iii) The willingne$s of a significant s(!gment of conJIJfflcts (O p(ly a price premium for 

Mn•conventionally grown produce (Wils(Jn~S(llt t993) 

(iv) Minimal past enforcement of the legislation and .assuci(Jted regulations 
governing agrichemical fJSe and maMgement 

As ;m ·example, there are clearly some agricl'lemi,® hecil.th. hw.,ards· (eg~ cancer) wln>s~ 

presenqe is not directly .perceptible to fhe human ~rt~s (Sb3+p ¢~ ~.~ 198()), These 
hazards. present a special problem as their very ptes¢ncc mt.t~t be :s.ignall¢(1 :by 4evlces. 

which translate the pt,"esenGe of the h~d into som~tll.in~ th;~t: ;i~ ;~J"~,Ptible. 

!..imitations in a con~umer's llat.ar<l Qt:.·prpblent: ~t~ptio~ ill~ '~n :{~bt~Jl:tgl>e a 

sigpiticant ®u~ pf ~¢cil!en!$. li!>!' ll»l!ilj)l¢, ill 11 ,~~~¥ of ~~<Jlif ~!!li~~:~~~f~~~~~ 
La.wrence (1974) found that SO ·~r~nt p.f minin~Al.~!.(l~nt yict\.~~,·~~t~ .. ~9.;~~~t'Plf!. 
hW-ard·to which.tb~y $ti.c<mtn~~ l3town (1984).~$Q;,:~I>Qrt$,'W~t;,pr9~l¢ffi~:W,ipt.:~~~t# 

per¢eptlo!1 jl!ay~ a p~ Jn 49 perC!lnl ~>f th~ ~4~m~~il~,~~~4~i!~,~ttq~~~,~·~~~~f$ ..... ~; 
unjmp~re<ll)y · (llc~hol :p~ qfuer 9rugs~ PMnn :(~·912) ih,M'·· ·~~~ '9~nij ;~!t ;~~~tn~f!tr . ·. · · :ai! 

,:, ·,-, .:' - ' - .. 
' ', ',,- - ' i <.: ~~ ,~; ·:··,: :(l '~+ 

. . . . ., '·. ··, . .. . .'' :>:,/:'q<i·: 
., .·... ,, .. ·i·./·,;·~c":< ,;;y 

. ' .. . . ·. .. ; > ··'">' ;:,; •.• "'• •.• ,. >' .. ,.:. 1. > ;,.;, ,,., ... : .:,:\~:;'::'.\ •• ; •• i',(' ;.·:· . .c;:·· :. . .. ,,,., ·' ',c;,·. ,..,,. 



~iv~ 'li)' .¢hi\lnt!W · .o~ta!Qts Of !11\\ W>¢1il!~· !if<~i(f(l~~~ ~·~f\~#.j,~~ .~~~~l' 
m~tch witli ,t~jty in tnMy cases,. 

Furth~r:, numerous stu<ii~ (~:for, ~xampJ¢. TY¢tsl{y· Md :~n¢roM, ,19"74, l~SJ)',b;).V¢. 
'-~ ' . ' . ., .· :, ' ' ( 

Qbserv~· the:Jollpwing in(gnnation :ptOCC!s~in~ bi~~ Jnh~tent··bt~b$1lfu¢ts' pognitlvp 
asse.ssment of outcome ·and hazard prob~bUiti~s ~~ij tl.tc :$¢v~nJy· <>~ p9t¢nU~: harm~ 

' ' . -, 

These·bia~ in constunerts ~sessm~nt of o{ttcpme .-md.·:h~.zard/pr<>babilitie$·al'~; 

(ii) Representativeness (con.#dering .S!rl{lll StJll(Ples n:pr~$C1111Jiive of lal~e 

popfJiations). 

(iii) Overconfidence (being more. 4~.rtl.lin of estimates thqn the ildla W4ffll1lf.S)~ 

(iy) Anchoring (TUJt changing estimates enoiJgh with new infonn(Jtion). 

Availability 

Numerous studies have stated that consumers s¢J~tiv~ly pr~s information. An 

(lbsence of hazard vividness and. identifiable cause{~) oft¢n l~d$ to a,t1 J.Jpder.·~~$$ment 

of the probability of an event's occurrence (See f()r e~gmple, I .. iqhtetr.. • :et at l978, 

Ba.stide et at. 1989, Tversky and Kahn~man 19.74.)! ·':Ele tindffi.~$ ff9m ~ \)hC.n ;(H164, 
1972), Jones and Johnson (1973), Tverslcy and .Kabneh1!lll.(1914f 198·~), 3n.d Hale anti 
Glendon (1987}, also appear to indioat~ that ·cQn$umet$ :g(~ pQ9t: .at .tt)~~~ a$~sment$ 

about unusual or improbable events. Consumets are gen~ooly .. over*'infl\len¢¢4 by· the 

fec1tures which they ~· ~ salient in a situ~lion .. 

RtJpresentativeness 

Grey ~hadings around estimates are Qftf!n trairtst4l1ffiJed. 

consumers are often far too wUling tn .<rir<:\·,·····f'•.-m '@!rtPJ1~.$i.~>J1$:iftctl1\,smail···.SID1nolie$:4t5f 

bebav.ioQr or ittfonnaU<m. Ev~e.n.·JPt9viCiing ifi1fottn~t~9uva~9PJ~ .w~~" P,1~t¢Ua.t,.Uil¥:~'ffllgq1r¢$ .. 



" ' 

Research· btl g;uribling.liy ,Coh¢n (1:964, .1972) :haS'alSQ· :sho\Vn:'tfl~t icQJ1S\l.rtl¢~s· cotifu~ · 
long-run./probability \\lith sbort~rutt'~tteros, ,and b¢1iev¢ :that theJ~tte(:i$, .ot:sh()ul(t:~~ ·.· 
representativ~ ·of .the fot:rner~ 

Overconjidenct: 

:Katmeman and Tversky (1979) .. have 'CQnclU.d¢d, .. on th¢ basis ()f tl)~ir fin<lillg$ :ftof[. 

prospect and gambling $tudies1 th~t ·•Ut~t1!·· .ap~s .tQ· 1Je tis~~~klng ()v~r: ·.n¢~~tWe< 
outcomes. Shackle .(1952) ·has· ft1rth¢r 9llserv¢d 1Utat- hope, .ijtq f~ •··~ co~~$t m .. a 
consumer's ·mind ..•. even when. bQth ."arise .frortl·a>single.iiss\Je. and: tb¢r¢fote. ~npf both 

be (objectively) well grounded•. 

Anchoring 

Slovic, Fischhoff and Lichtenstein (1980) ·have found that consumers tind tbe ·proeess 
of thinking about problems .and hazards aQ UnCQntfortable on~, an'd .th~y want: to ;round 

the ·process off as fast .as possible. Con~umers t.b.erefqr:e often seek ¢1QSUre? an.4· on~ 
a decision has been made they resist attempts to gq .backClllcl te()pen, .theissue,~even to• · 

.consider more evidence. In order to achieve Clpsyre consumers· Will often ov¢t$iniplicy.· 

situations by leaving out all but a feW factQrS; or accept: some a¢ti<>n ·wbi.c:iJ:r;g~v¢s :~t 

least the semb1ance of certainty, rath~t than .ambig\licy (I{~rt {98~). It alSO, :CJ.p~s 

in some cases tilat consumers gain lheit: certainty by iignorin.g .:tft¢; tisk ':pt ·probl~m 

altogether. 

Hale and Glendon (1987) c<>.nsider tll~t (Jl¢ ·'rtlQ$.t:li¢t:v(l$~ye.~~ath,pl¢:pf'i~i$:p~p~~iqJ.lt 

1:; :the ,phenomenon: ®led 'hab~t$tion~. R~l?i~ti9n:· ·1~ r~gai'il¢(i'ato"'l>t.,:tf1¢.:·~g}Jity· #t . 
ignorewhatdoes :rtot :cb~n~e •. .J~villgt1le:lirnJ.teQ:;p{~~it}$:.~~city .:qf~.ffl~fb~~#~~ 
to concentrilte on What i$ Ch~$in~. This ,~,~~~~~l¢T~,~~~~,,~,o~;~~~~~. 

:~.~~;~::s::1:~:ii~iiliitilllliitl:/ 



thirty years (Smith ~t:at •. l982~,sn~. ~t·~~··r~s~>~ ~¢·:~t¢.;·orctiang~.ortli~,:w:~liJg: · 
may also·'·Pe·. so ·:slow.••that;U .. is··~t¢Q· .. f;y·;~¢ ;:h,at>~tilllti()~.·roechcmi~ll):·as;.·~·.· .• ~-J~Wii,t@a: 
so is .not. Jegisteroo ·unqlit• is·~elJ. ·aJ>pv~ :tl)~··· th~reU'ca.I .u#stt()l~O.otd~~ti~rt~ .• jji·~~~ 
is also a tendency fot ·cpnsumet~ Jo;"tre{lt·haillt4s which. :at:e t~fuili~;:~ore;:lig~Uy~ili~· 
those which are new to th¢tn:•.(The.·R.<)y~St>elety, 19~l)~ 

Finally, there is also significant evid~nce from ~~perim~rttai:stJ!dies ·that. shoW ratiortai 

behaviour under consumer ul)certiilnty. is •fiot:.a.sttategy .. used ,by'mell)y.constml~t$,7 .even. 
in decisions where only money· is at. s~e.(Phiitr I96Z)• :H~¢ cp)q Glendon:.(1,9~7) h~ve 
stated that the failuf'C to recog11i~ ptot>Jems Qy C()osumers lTI~Y · ~ attrll>~te<t to 

consljmers' perceptions of a l()SS Of cojltfol ·thtQ:lJgh •. ifiCQri}pl~~ kttOWledg¢ and 

understanding, overload, bi~s in ·decision· maJCing, .and pr~sur¢5 ·from outSide· .and 

inside the individual system which male~ othet; cout~$ . of .action., or :in;tction, ~ITl()re 

attractive.. In addition, consumers will often \lse other 'deci$ion ·ctiteria, · ~uch. .. as 
accepting the first alternative which satisfies cet@,n: . mhlimuni' ctit¢tia~ ·.:without 

attempting to maximise gains (satisficing)~ Itl situationS. •ofuncertainty consumers" :are· 

also inclined to use a minimax strategy; nlinimising tlle max,itn\lrtlloss.they cait:'pcl&slply 

~uffer, even if this ·means foregoing the chance ofa.large ,gam. 
·I:' 

Theoretical con$truCts for the a pfiori :d¢~ri)liqafil)n pf·'U,te:/faq~p~s,th~t··w~.q~ijre:, 

Probl~m R~gni!ion ~ not we119evelo~r ·!h~~Q{i"Wi~:~~~~ '~~:;:Jlg1~?\~f 
f!lctor ;m~y$i~. to s\atisti¢allY .jdentify\it~f~J9~~~~e,·m~~~P!;~~,~~~~-~~~~fj 
describe the .factors that influence Probl~m •:Rec.QgmtiQri:iillvo~ie4.::··tWPf;stag~;.~:[bi.~ · 

"' " ', ' ,. ." ... :· · ·::·~ ~. :·-... , ,.,· :<\ ?."' ~:' · : .''" '.' ~~ ': >· .~·: r1 ••• \·:: · .• •·. -~·- 1?, .\ _,--.\~, '.'~ ',':'· -( : , •-.-. :::·-J?:\>::·::-. ~.?.~·~-·· :(·:~): -,.'~~~.~·~::;·,,_, .-.': 

~t1ges are shown below, '···· , .... ···:·.·,:},;t'.\: ·· 
._ .... :-, ·r .. · .. ,:'· 

. ,.:.,~:< 

' . . . "·:~{~if 
' \ '' ;:,_,~,·;?~~ 

.',}{\i 

' '::· .... '~.'','[;;:' 
.. ? ~ /,\ ~{:: 



,; ,', r ' 

tdentification ·<>f.·tfi.t} ·;qllaetlyiqgfactor:f.lim~n~19n$:;\lsin~.'f~'¢tpr· ~~y$is. 

·~~gffl 

Subjection C)f th¢ :facU>t .SC();r,¢5. 1to a·tqgi$tl¢ :t¢~r¢$sion:~a,ty~is 'to:;q¢~Prltiie ;U{~ . 
mflu~nce: .of th¢Jactor dinu!ri~iQn~ ()n:iPw\?J¢pt:l{~g~jJ.i()J1. 

The sample dt'!rivation, desetiptiye statistics, arid :tesults of ithe J~ct6r ~;Ay~i~ ;cmd\ 
logistic .regression are ~presented.. below.8 

Sample Deri,·ation 

New ~and growers, defined in this .stu0y as ·tho~ peQple who :prt>duee vcge,tabl~s 
and pipfruits.and who. have not und(!$ken ·previous ~gtichetntc~l tl'a.inlrtg1.:are:mef(iCUs: 
of thiS paper. These ~pecific growers have ~11 cftOS¢rt :as th¢ facus. Of ;thjs ~sU.l4yJQ~ 
the following reasons: 

(i) The health ·risks1 from occupationalexposure ·to qgrichcmicrils, ·ho.ve·beeiJf{{!J~fJil 

to be :significant for New Zeal(Jrul growers (Pearce; Smith ·dnil Fislzer ;19~S)~ 

(ii) Comprehensive legislation and regulations govem 'ihe prod~tiq.n r;m4: $Hplili'iJl 
vegeta/Jles and pip.{ruifs grown ,using agrichemicals. 

(iii) Empirical evidence· indicates that: (l segment of'.N~ ".Zi!41a1Jil:.J$t()l}'Cl"t·,tli'e.·noJ: 

complying with ~the. qgricherrtitql Jf!gisl(#i()rr .{M4F 1'992,. Sctil/Y; :!J~h. ~~~rzfl, 

Shepp4rd 1993). J"hl!te. is also.evider¢e ihal~grq~rs are notusi1t$:"q$ric!}emfqdJs 
efficientlY (}rl(lrtjn .1992)~ 

(ill) GtO~T$ ilff1 ;M most i~~IIS~~ '0\~ ~*' ~~3~frtidaJs. 
agrl/JJ!$iness ·@!acl .. fi!Yrei ~lli.s ·on ,~:.[Re~·sl~B9)i. 

~ " , ' ., ' - I , ' ,, 



(v) 

(vi) New .zealQI)dftKXl (:onsume~ '/1{1Vt!Yeypr~s$,edi ·J/Itigh :tPidt~nf:re~in~·:·cO,'}C~m Ql!et . 

agrichemical.residqes #t·veg~t®l~s anjjj,Jp./frJils ~ 1.~9t, t:Jfuibn~sali• .i~~3). 
, , ' I , , •. ' : ' ., ·, • ~~ , • , , ·' ' ' "' r 

(vii) A segment of New Zealand.qoTJSIJlnei'$: 114~ ~~presse(t· g· W.illi#g~s·tb:P,izi'Pd~flce. ~ · · 
premium for vegetables . ana pip[ruits, ;groWf). usi~g ]'PM (Fultt}n .et ·t11• j~~ji' 
Wilson-Salt 1993). 

' . . ' 

Th.e data for this study was derived .. from a Wider· surv~y . ullij~rtiij(~n. for th¢ ;N~w. :_ 
Zealand Agrichemica.l Education Thlst (Sc4tly ~ ~Bmsb.,and.~Sh¢ppatd·:·;1Q93). \ove~ ·Sao· 

' ' ' ·,, ' 

.New Zealand agrichemical US(!rs from tne·prlm~ · .~tbr · w¢t¢ .. iiit¢~iew~~(Qil ~ Wiqe 
range of agrichemical related. subje¢ts for.tlj~ original s~rvey_, 1\s:an.,:ex?mple, ;som~.of 

'I ' f f < ' 1 

the ·~ surveyed included problem recogpitionr ~t.titup~, -litfo~ation. S9u~ce8 c.~d; · 

behaviour. However, for the purl?()~ .·pr this s~tQy attetitrort ··wa$ ttx1u~. on ·,~t 

vegetable production. cmd who ha.d ;not l>een tnlined:in.'.~#cq~mt~.q~, ·w~~;Ut¢l4~ea · · . 
in the study. When subjected to editing · and . consi~~¢,y clj~~,. Jth¢se ie$tP~fiqri~ 

resulted in a SCllllple Qf 227 growers. 

D¢scriptlve Statistics 



·y~"~ 'Milia ·~ ~· .~~ 

.RapcnuiiMJi&J-ia 

~pplK~~ ~.\)() O.lQ 1).,1 ~·q~l)· 

Sto~e 0.97 0.17 ~~ r~~ .o;Q? 

Calibrwdoa. O.Sl M9 04 Milli.cn' ()f~ ~.~~· '!M~~. ·o,t.s> 
:r~ 1).79 Mt ()..l ·~~-'"ltv~. .,~6s: .o:s1,~ 

Oocitafuer~ 0.93. 0,,2~ 0,\ C~A~ .o:u . 0;46: 

Qlcm!c:ll'J)-pe 0,?2 !,);2! 1);.1 

Deci,tiCG -~.&\( o.91 0,~6 ()..;_) ~~t~ 

·rur.c:M:O,t u~ Nld w..una o;il. !J.s+ ~t 

F..mf*!y~ ~I~i?'! (),9J .. :0:16 lH 

~~~or.ee Inyo~Vancal Q.~. o .... Q-1 o.cmkai~~~ . (),()4 o;~ ~tr.' 1 

Untiained~~ll!: O,ll 0;'31 !).t i~t<:~.xncwled;e oJ>l O;l6 o-i 

•FlnPioree rtUi.Wn, Seat 0,11 0,31 .0:1 $1lfe#. !):011 ·o;Z7' (}:;i 

S~i'qe o;<»· 0~)1 o-J 
PnKt!c• }~i~ ··();03 ():~7 0.1 

P~ve:Eq~t 0.43 0;51) ~~ C.~'J'e~ -O;Q7 ();1) i):;.l, 

~·):Aded 0.17 0~42 \l-1 ·c~~· 0,04· i)~JB ().:l 

~rda 0•75 0.-43 G-i t1~~ o.~· ();~· i.H 

WanliaaSiJM 0.01 0<'2& G-1 s.,..ybn~ 0;:2() o•:4Q· ~H 

·&,lv;~ o;o' o;:Za ~1.: 

Jaf9~ioa~ W"JibbOkiiril PeriOd .0:04 ();2(1 o-f. 

Qtnr.·~ o.~s 0.:50 0,1 !'a(:~~ 0,0,' ~iW ~-
Grower·~a o.u 0,3~ o-t lf.C..~ Q.%3 ·IPl ~t 

~k,illild~ 0.30 O;MS IH ~.¢<)It O;Oi .(j~il P.l 

·Pn:viaw F.iilp&oyer 0,03 0,16 .o-1 

~iDa o.~ 0,<41 ·O.t ~np.iCii 

<rJCJd. Dtya (1.07 1>.2.5 ().;it Aae• ~~n (M~~; bS 

:P~uctl;abl:~ 0~19 0,,4<1 ().;l ~.~ ~~.37 12;43 J.~S$ 

Qibcr~U~n o.t1 0,37 G-1 G~~NQI(i.) ~7·1~ .•li$3~~~ ~+117?' 

Neiib~ ();04 0.21 (hl ·~· ();62 ();~9 !t't 



:Fattor Analysis 

set: of dim.ensi<ms. 
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:J.!mployee lrzvotvement 

Safo Usf! at¢ F.Jpon 



E/ficlem Use 

Thi$ factor had hi~h.lQat1ings'on ~vctti.~"l~s,,tflat 'i.o~i~~~ ~n~rn with: ¢ffi¢J~~t:t1~:@~ · 
man~gem~nt of a,gpcb~mical$. 'VanapJ~· ·Which·l~~ higfity Ptr:thi~ f~ctQr·j.n~lf)g~~f ~a 
CQn~tn abo~t effi~ient US¢ a,nq. timiqg ·of :~p@ys.,~ .;tppU~U:~)I}~ .an~t ~~grlC,h~.m1~. 
alternatives. <lrow~rs with. ]tigh J~ctor :s¢9res 9it ~Qii$ 4lm~P$i9Q wer~<a!$<l :~~~Y r{Q :{)~. · 
concerned: tbat they had insu.ffici~nt ]mowJ~ge: :fa, ~~e. ~grl.chemi~l qe(iisiq~s; :Clt1~, 
t¢nd¢d not to rea9 .agr;ichemical rela((!d Hteratf.lr~~ 

~rie1We and Awareness 

<JtQwer ~$0Ciatt9n~ SQurces. GrQW~rs. 'WhP·lll~, ttj~n Japtgr: 8¢9r~s \4n. :Up~ ,'~U~~rt~ion 
were :aiw <U~ely to ~ ~w~~ of the N~w ~~tl ,A,~ti¢Jte'1)i¢i,ll; WJ!t~!i.9A::1Jw.~~!s 

tnrlnmg prqg~tl1C!$~ 



Ulis f~9t.<>r i$ ~W,ei~~' wltil · ~ . J9W · .. y~g~·· §.f ,~g.n¢1hi!n~l~~:~.::l?tQ~!~V.~~ <~qijflgm~~nt·.,,: 
Gmw¢r$· . with Mgh f~~tot S¢9te~. • :<)n 
~gcich¢mi¢M .Utcrat11re or ,~. •. '-.l" "f.G 

.responsible. for <lecidin~ ·on tli~ t~ 'Qf ~~ricb~mJcal tP .. It>¢ 1~~1 'Pln:·'U\e:;:t)toJ>ettv~ 

Environment(Jl Concern 

factor ~ores on this di mf!nsiqn b;td ~~ higb CQti~Jil· fot:th~ ¢nvitb6.m~nt~··Tfi~·f~~rjU~ 
haci .signi.t1~nt lo~<lings on lO<Aijs · cwd: n¢ighbO~rs :@(:li fu~ ;t~l '·¢<>~rtcjl: .~. :~qr~ of · 

chf!mi~··infortn(\don. A PQ$Sible·.e~pl(lrtci.ti'on···fo.r·tne:$ig~1ifi~~·:oftti~i~c(9fj~~tiing~ 
·.· . ' '-. ' ... : . ' ' ,, ,: :,:. ,,, 

on envitortmenta1. concern and tb~ ·lQCal council,.:~ a 8Q~re¢ ·pfit1f9I.JD~ti~n, <i~ Ui~t (h¢ 

J~ co~.mcil often provides ln(ormatkm pn \ltm~~ · agp.¢p¢mr@. ~ri~ , ch¢m~Chl 
container di$posal. 

1leo.ltll Ambivalence 

This ft!ctor appears to tela~e tq .~·. }>!!rception fh;t.t th~rc;, •Clt¢ l()w ·Jt~ltb #$)cs. ft.~:n!l 

~gricttemi~ \lse! Gr()wers having hi gil f~~tpr .sg;>r~ 011 thi$ 4irrt¢f1~ipJ:J. ~.ls9. iqdl¢a~ 

Utey ten~~ to rely em th~ir .grQwiqg as$®i~tipn. M a. §Ou.r¢¢: pf m(Qtm~tipn :Cll\~ n9ton 
chf!mi~ indu$tcy r¢pr~selltativ(!~~ 

Unsafe Practices 

ofwCltnirt~ $~gil~ when spr;iyln$, a,nd.a 1qw:~J)c.¢rn. ~Qqpt~b¢~~ 4!~~Jn4l~t~~ 
tbat g~ower~ Wi~h. :bigh f~ct9r ·seqr~ .9n .:ft1is ·.f~¢tQr: W¢~ :~~,o~r.m)( t19t 't?Pi.l~m~~ t9r 

cou~rn¢4 abPUt, ~re ~o¢b¢mi¢ial·pfu~~~.$: 



'fbi$ .1<~~tot WM . MS®jaW4 .wJ~·. a $i~~iti~t ••••·¢9~~~· 
4\gQcb~micais~ ·Th.i$ .. ·····f~9t9t:· · .. baci• ... ·~.· .··iji,gp •.... ··PQ$iti¥~·· Jq~i,pg·r.9h··.y~~~l~:~· •.•. :Q1~t.··ir!~;ij{~t'···· 
grower,s·tQnet!ro:CQ~;ghcmi~. ~f~ty:,·:~tQ@~~··.()f·¢h~~i~s·~g2 inHiitt&"Q'fi:¢.he1Jli~~~~ 

Spray Drift Concern 

This factor was as~ia~ witb:a.higb•l¢v~lt>f ¢9it¢ot ~bQpt $l'J:aydijftby gtoW¢ts.an~· 

a low use .of the Ministry of A~ti¢'4itut~ ru}d .Fi~h~rl¢$ :~ a!t·illf9t:m~Ji9h ~~r~~ 

.[)ecision MM'ing 

Factor loadings indicate thatgrow<!r~ wlUtbigb J;tgt()r ~ore$ .Qn this fa4tot Wf!f~ lHc¢ly 

to b~ resp<>nsible for ~grlchemical. d~isicm tfi~n~ .()1) the.ir pr:o~rt.Y ;rod sigqificGU1t1y 

pnconcerned a\,lout the .®st Qf chemi¢al$~. A lo~fc~}¢xpl~nati9rr f<>r Ud~ r¢l~U.ons.ttip is 
'that growers tend to be· mote irtterest¢4 in Wbeth.et •a prQdpct works 4han wh(lt lt costs. 

(Martin 1992.).~ M.artin' s surveys ·of grow¢r~ indicat¢ th(!r¢ wa.s ·no ci~·:In'¢fet~n¢.for 

clwaper produc~. 

An ~~.inatio11 ()f. the factor lo~t;iirtg~ for this factor Jn4i~t¢~t .. m~~ gnnv(frs wtth )'tigh 

~9r~~ op this. ~i!!l~nsion relied. sigilifi~t.IY ili) ~¢Yiili!S !lWfiQy¢t§. fof ~!!~ 
agtich~mi® inform;1tion~ This factor al~ had. a !si~Jtifi~t P~~~tiye)9~dm~·.on .th~ 

relian~ o11.~grich¢mi~ li~crnt~te as a wur~ Qf.ihfotmatiort:arJ.tf>et stgninc~.nt.t>b~itiv¢: 
loading 9n concern fo~? ch~mical ~(;ty. 

lmmuniry Concen1 

Tliis f~ct9r had. a·,$igniftCMt.I{lA41ng· 9A gqn¢¢m:tt1,..~·~$tr¢§i~@rl~, .. or9w¢t$.::w.hb.Hh·~~l· · 
a hign .. factor ·sc:pte.•~n····Ulis ·.·f~9tQt·•,w¢re.·ll~¢ly·· .. tP .·~ ;~n~.m~;·il~P~(~~t'·imm#~iti:~d: ..... 
the e(fectiv<!ll¢~~ ·9f~(l~ri.¢hemi~$ PO ·th¢jt,t>r~~tey! 



An ~xamin.~ticm of the f~ctor J~4ing~ f9t: 1fuls :fagtqr lndib;l~; :ijlat~ .it: ,ag~r¢~l'.to · 
repre,~nt a. high 'eoncem . for ·th(!, (ii~l}Qsal~ 'Qfi»onee4~~ ~gflph¢rt\i~1$;· m;td. ·tigrtgh~~i~l 

~~ ,' '• ' ' ' • •• ., 1 ,.·· ' 

containers. Growers with hign·fact9r ~r~~"~rt: ~b'i~ 4im¢n$i~n' ,w~re. a1~, :H.k~ly :19 'r¢W 
on information from ~gricbemigtl · Jalx!lsJ Wni¢h ;pr9vic!e wro¢· l11fo.rmati<>n ::()n 

agdchemical di~posal, Md shy :away ;frQm ~sin~ :Jnform!iti9f}',fl'()m oth~r (l~n¢h¢tn.ical 

users. 

Overconfidence 

This factor is associated witll. a grower's per~pQ(>ll tbil.t h¢/$h¢ nad ·$l1fflgi~ll~ 

agtichf!rnica1 knowledge1 liowev~r, the factor ;Uso .exhibit¢ a h~gb . qeg~tive .(~ctpt 

loading on the use of a lock~ t1grichf!mical 'stoU:tge ar~. This ~ignifieant :ncga.ti.ve 

f(lctor loading on chemical storage inpicates ·tnis f~cto.t is ctl$<> relate<! Jp :~.m~fe 

~gpchemical practices. u This }X!r~ption . of ·a high l(!vel of agrichem.i~ Jq\oWle<fg~ 

by growers, combin~ with a low lev~l .Qf .$afe. u&¢ of ~~ti~hf!m'i~, ~!ndieett¢4 that th~ 

grower exhibited a <Iegree · of overconfi,dene<!· ·.rel~UQ~ ·,to ;hJs ~t:i9hern.i~ ~rncti~$~ 

Growers with hi~h factQr: scor~.on this d.Jrnension we¢.al$0'Jliote1Uc¢ly tQ:have aJl9W 

con,cem for the agdchemical witbboldipg ~clod. 
~~D 

Family l!ifJuence 

This factor wa~ associa~ with a ~ignificcmt dependence on famlly .. $01Jr~ :(Qt 
. ··.·· •,.··· '.' " 

(lgri~hemical :informatipn ~ Growers witbl\iglif~¢tQr ~tes·91tlliisf~ctC,.t .. ,~$<> ,j#()i~t~. 

a significant .concern. about agrichetnical· spray drift, 

After completin~ tl1e facf.Qrin~· pr~ure., otthp~on~'or ~nt;Prtelatc4 stM4e!(qi'~J~~tor 

Scores (m~.~o, Sta,nt;i~d. deviation.: 1) were ~v¢d fpr $pb~.u¢n~: 19gl$ti¢::f¢gr~s$ion .. 
t.UltJJysis. 



To investigate the factors. that .u.nuence Prol)lem It~gtl.itiop, 1ogt$tic :t'egt,~~i()ll 

analysis was ltsed to estitnate a ·m(>del iJ1. wh~ch<the likelihood of ;Problem 1lecilgniti6tt· 
.is a function of the set of :factors dedved frolll<the factor analysis~ 

For the purposes of this analysis growers' Jltoblem Rect>gttition was derlv~ Jrotn a 

question that asked: 

Although, as noted earlier in this paper, thereis some debate over theconce.ptualisation 

of Problem Recognition, consumer analysts have ·demonstrated that.purch~ 'il)tention 

da.ta·ptovide marketing strategists with accurate :measures ofProblemRecognition'(l~tatt 

1965, Gtauber 1970). 

The objective Qf this s~dy, to provide a behavi()ural rather than a. psychological 

measure of Problem Recognition; also ·Sl1pported the decision. to :(lCfQPt J?\lrCh~e 

intention as a conceptualisation .of . Problem Recognition .. Fot tl1e. <put:po~: Qf this 
. . 

analysis Problem Recognition was rnodeled.asa discrete (billacy) v;triable. Fourty fdrit 

per cent of .gr.qwers exhibited Problem RecQgrUtiQn in 'Ul¢it .u$e and m~a,gement of 

agrlchemicals. 

Since the depehcient variable is discrete, th~.anatysis relies;on,tbeJJ~·pfaiQ11alit.ativ¢; 

choice tnO<iel. liowe~et, al1ho4gh the lin~ ptobabUity ,mog¢1, 'the\{)t'Ql)'it ·ro~~t, :an.ct 

the logit model.are txlssible alte~ative · sp~dti~tiQns· <>t 'q@i~tive 'dho~~·~~els 
(Pin(lyck:and .Rubinfel(l :1991) 1 'Maddija:·(198~):.:bas ;cqn~iqer,¥ :that' the ·logi~ ·~bflique· 

is '!>referred· .over other ~~t¢$Qri~. va.Qab~e· ;estiniatin~::'te¢hriiqu¢s .. '1$¢ lp~it :{jf:Jhe 

rnultiplelQgi~tic regres$iO"'··.m()d¢1i~~ pte~llted iih:eqpatl<>rrl:~ 



From Equation 2, the logistic .co¢fticient.can beintetp~~ted.·cis.,the change :irr:llieJo~ 

odds associated with a one unit chail&.e .·in ·the indep¢ndertt variable. The .logistic 

equation can also be written in te(ms of Odds ~: 

Prob (event) = efl• .. P;x. *' •••• t P;x, = e·fJ·ell~~ .••• eP~, 
Prob (no event) 

In Equation 3, e raised to the power l3i is the factQr by which the .~ds· ~hat)~~ whellJhe 

ith independent variable increases. by one unit. If fh 1s positive, tliis. factQt ·Wille lie 

.greater than 1, which means the .Odds are. increasf!d, If.Jji is .negative, the fa9tor Wi1l b~ 
less than 1, which means that the. odds ate decreased. When ~~ .is 01 the factor: .¢-quals· ·' 

1 ~ which leaves the odds unchanged. 

The Maximum. Likelihood:'beta@) .coeffjcient cstima~~ the Qdas ¢bang~(¢#)j: )yiif(J>·~t . 



Factor 

Responsibility 

Employee 
Involvement 

Safe Use and 
Export 

~perience 

EffiCient Use 

Experience and 
Awareness 

Size 

Hazardous Use 

Environmental 
Concetn 

Health 
Ambivalence 

Unsafe ·,Practices 

Handling 
Concern 

SprciyDrift 
Concern 

Decision Making 

Previous 
Eltlployment 

lritm\mity 
Concern 

Pis,posai and 
Inf<>rn1ation 

0\'ercanfiaenee 

FamHy Int1uence 
~con~tant 

II 
C9Ctticient 
0~0875. 

0.2573 

0.2727 

~0.8128 

-0.0186 

-0.<>418 

0.07.80 

4Li427 

0.0035 

-.0.3555 

-<>.1516 

0.1892 

-0.0564 

o~o263 

4>.1490 

-o •. l795 

~O~(J144 

-4)~3384 

0:0517 

' ' -. ·, 
. . ' '\ . . ~ 

:Sblg(iatct ·(lil~'. ... · · 

\Eti:mt . 'c1 .....•. : .• ~.·09.f.~ .. n.·.·.:l·~e<(!W} 
O~l444 . ;;) 0~3673 

o.1sxa 1~~9a5· z·~·s9.t~ . 

O.J546 l.$'166 .3:t±~S ·o~o77t 

0.1718 0A:496; ~z.a.&o :,(>~()(}9() 

0.150:2 o~9$l6 .{)t0l53 {l~90l$: 

0.1498 0.95.91 (J:,{)f/77 .o;7s64 

0.1425 1.081.1 0.299.5 o~ss'Ji 

0,1462 0 .. 8670 o~9S$9 o~q287 

0,1380 1.0035 0~0006 o~:9798 

0.1523 0.7008 5A459 o,ot9n 

0.1532 0.8594 0~9786 \0~'3225 

.O.l477 1.2083 1~6412· 0~2004 

'0.1550 o;9452 ~0.1324 /Oi716Q .. 

O.l6Q9 J.0266 o.o2.96 -:o~:a7o4. 

0.1490 0~8667 ·Oi9212 Q:Sa7.4: 

'.'··' 

0.1869 0.8357 o~92~9 Q~·s3·~7 

0.1445 CJ:9SS7 
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