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A Conceptual Framework of Adoption of an Innovation lncludin• 
Dynamic Learning~. Personal Perceptions llnd Risk Attitudes 

Amir :~:. Abadi Ghadim and Da.vid J. Pannell 
Agricullt!n~ and Ro5ource Economics & 

CimtPr fhr Legumes ln MNlitorranean Agriculturn 
Univ~rsity ofW~st.t:lrn Australia 

PrN~Pnt(ld at thP 4l't Annual Conference of t;he Australiru1 Agticulturtd and 
HJl~ouree Eeonmmr:=t Socif\ty. fJnnuary Hl97. Gold Coast. Queensland 

ln Uu~ papPr wrt prP~N1l n eonct'ptual framE'wntk of tbf' adopt.ion de(!iaion for 
individual fnrmf\t~. 'rht~ fhunt1Work ovPrc::omes the shc;rtcommgs of a numb<'r of 
tJw prPvwus sturh(:i~. 1t rr'prtls(lnb~ t.he fHioptinn of an mnovntion as n dynamic 
drc.tswn. problcj.m spanmn~ at lllnst SPv•lral yfiors. The m d{~J allows fbr generation 
of potf~ntl ~ny vnluabl(, tnfhrmation ~mn trialing th(~ erop. The vuh•e- of ~uch trials 
i:; (1\tp, to ch~velupmPrlt of ~kills in a~ronnmtn rnanagemPnt of thP crop as well as 
rrdu<!tmn m u.ncl~rtninty nhout lt."l long trlrm prQfit.ability. ln this fta,m.~work we 
uJso utdud(l th(l farm fir~ JWrsonal]wrc<mtions. munagerml. flbthties and risk 
f)t(l,l()!'()nt:P~ Ul ordflr to proJWrfy t'flprN;;Pn.t the adoptiOn dPcisiott prOC<-'S~. W(l show 
how Bay!Js· thPor()m (~~m lw meorporaf.(,d as a logical way nf capturing th~ proces. of 
bPHPfrPVJ~ion and <•akulat'in~ Uw val uP of informo.tmn genPrated fro.m the farmer•s 
~UbJt,ctiVP (lfltJmatt's nf t lw profitnhthtv of th<~ crop. WP also explain the fioc;io· 
rl()mographi<! factor;; that arf' JH~Ply to mfluenr:f~ farmPrs· adoption decisions. 'I'he 
t·oncPptual frnmPwork. dP~enbrd in tbis papN· is bein~ usPd to d£l.VPlop a 
longthtdtnnl ~urvPy of around l :lO farmPrs m the whNtUn4t of Western Australia 
wht<.!h wtll {irovulP th~ rwcN~~ary infil.-.rr:'\tion for bui!dlng n dynamic model of 
adoptwn of grain lt1RUlliPR und~r uncert;ainty. 

Introduction 

Tlw adoption of innovat.mns Ul agrieultur~ has bt1eu studies intensivtlly since 
nrHichr:t£4. 0957) PHHlN .. r•ng work on adoption of hybnd corn i.n the USA~ 1'he 
mujorltY of thP lltt.wmus adoption rns(latch has bef:'n <;oncerned with answ<,.ring the 
q\tE•st.ions: (a) what. dfltf1rmint)~ whether a parti(mlar produc~r adopts or reject$ an 
innovabon, and (b) what. dPu:~rmitws the pattern of diffusion of the innovation 
through tim populati(m ofpotentiuladopt.ers (Lindner et al. 1982; F~der et~ al. 
1985; L•ndner 1987i T~ur f~t at 1990; l~athets und Smul~ 1992: I•'eder .'lttd Umali 
l9fJ3;, Saha ~tat 19H4; Marsh et ul. 1995; Jlogcrs 19~)5). OveruUt despite 
numerous stud1es, .the tt't-tults ofresearch hi this fi~ld have been disappointing. 
Most of the stnt.istical models developed ha.ve low levels of explanatory power, 
deap1.u~ long lists of £lxplan~ltory vuriuhlea (Lindner 1987). Furthermore~ the 
resul.te from diffi~rflnt ~fudim~ are oft~n contrariictory rflgard the importance and 
inllm~nce of any giv£ln variable. 

Risk has often b(lEln conside~~d as n majc)r fuctor reducing the rate of adoption of an 
innovation (Lindner Pt nL 1982: Lindner 1987~ Tsur et at. 1990: Leathers and 
Smale 1992: f,c~der and Umali 1993).. However the issue of r.isk in adoption has 
rarely beeo tuldresaed ndPquately. The missing link is usually the dynamic nature 
ot" adoption dedsions involving farmers' ptltt:eptions and attitudes especially in the 
informJd;ion gathering st;~lge of adoption. 
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·rhis study present.s u thunework t.hat conceptualises adoption as a multi-stage 
dvmsion 1•rocess involving information acqtdsition and leaming·by·doing by 
grow<~rs who vury in UtPir risk preferences and thoir {)O~ption of riskiness of an 
ntnovn lion. It has bPPO dt,.v~~loped in t.he course of a case study of adoption of new 
grnut l(lg.ume. erops in WNd.ern Austrnli1t buti we believe it to have wide 
nppli<~ubility. 'rh(l. mm is t.o undorstnnd how risky gram legumes are pereeived to 
br nmongst farm<"rs ami how risk nttitudl~s and pon;eptions atTert their adoption. 

h1 d!lvPI.opitlg n <:onc(lphtal framework of adopt.ion Lindner (1987) reached some 
important (:onduslons that. nn1 J><'ttineut to this study. Ha highlighwd tha 
mcou~i!'lll'nctlts Hl the rl•~ults ohtain£!d from most, of the empirical studies ('n 
ndoptton of agrtcuU.urnl ittnovations and idt1nt.ifi(~d some ren~ons fhr shortcomings 
obsPrvPd iu mnny of thO,I.1i(1 f(tudil~S. These in(!luded the failure to UC(!QUnt for the 
nnport.am·(~ of th(l dynamw IC'arning prOC<'Ss in adoption. omitted variable bins 
through poor mmlPI ~pPrtfkat.ton, nnd failul'fl to r<~late bypothPsos to n sound 
t!one<'ptuul frarm,work. Hr nrgued that W<l,akn<'sSEls su<:h .. :'i thN«.~ wen~ the prime 
'~uu~P of timling" rn snmt• ~tudiN• that flnmPrs bPhave ngainst. their own best· 
mt('lrN~.t. tn ndophon dPei~uJns. I le concluded that, 

"A.~ long as Uu' findings of m~thodologically Oawf!d ~t;udies Jt.re ignored, 
fhllr(t •~ emnJwlhng tlmpiricnlsupport for this (~.tm~rgmg consensus that the 
finnl dN~tston to ndopt or rPj«'cl i~ couslSt(lnt wtth th~ product~r·s self .. 
inter.'\~r·. (p •. tAH> 

and that. 

nThe finding thnt t lw .rat.P of ndoptmn as: w()H as ultimate adoption level are 
deterrntnPll prunnt·Hy by t.hn acttu:d brmefits of ~tdopt.ion t.o the potential 
adopters 1s by n1r all(i away tho most important; result to be c:uUed from the 
empiricalliterutut(l on adoption a1td diffusion.~~ (p .. 150) 

The framework prt~sent(ld nt this paper overcome!', the sho.rtco.ming of a nurnber of 
the previous stu diPs. Hclr(l Uw ndot)tion process of a farmer considering a new crop 
is ntodelted as a dynamu~ dN}isitn problem. spanning at least several years. The 
model allows thr genPration ofp~•Qrltinlly valuable information front triaUng the 
crop 'rhe valut' ()f' such trials is due to development of skills in agronomic 
management of the crop ns well as due t.o reduction in uncertainty about its long 
t.erm profitability. 1'he fhrrner of these appears not to haVtl been adequately 
recognised in previous hterature. In order to properly n~present the process, the 
framework must includ(~ the farmees personal pereeptionsf managariul abilities 
and risk preferencl~S. ln tht'. first part of this papet:. the decision to adopt a. new 
crop is represented as a Aimple static portfolio problem under certainty with the 
objective of profit maxirnisation. This simple model is then extended to include 
adoptlon decisions over timH and the increase in crop profitability resulting from 
skill developmont which (:omes from. experiem:e in gr~,wing the cr1)p. The model is 
further e.xpnnded to include t;he farmer's uncertainty about the long term 
profitability of the crop. 'l,be v.alue of on-farm trials and experimentation to obtain 
information for redtU!tion in uncertainty about the profitability of the crop is 
included. Next we deS<!rihe the incorporation of Bayes' theorem as a logical way of 
capturing the process of~ 1m lief revision and calculating the volue of information 
generated from l>tevious (~xperience of growing the crop. Inclusion of farrner~s , 
l)f'rsonal risic: prefetenr.e t;urtber enhances the framework. Finally the roles played 
in the framework by sochtl nnd demographic factors are discu•d. 
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A Static Model or the I nd lvidual Adoption Decision 

\V(• star~. with n suuplP. ~tati(~ mod('ln,preM~nt\ug th<' ffirtnerle decision problem 
r(")gnrdmg th(' allot•abon nr land t;o productum of (!hick peas and an alt;ernativ(~ crop. 
In uu~ tnitinl modeL .tht• fo\tnipli(~i.t.y iL t!'l8ASUmed.lbat th~re is only llSinglo . 
nltP.rnativ€' m·op. that Hwrf\ ts 110 um~('rtnint.y or ri~k in t;he det!itllion, ftnd that the 
fnrtnPr·~ uhj.,diVP •~ to nHlXtn\ti=IP.Jlrnf'i.t for tho tomin~ Sflason only. 

}.(\t 

A .. = Ar('a of <•hi<•k PNt~ 
A{= ArNl orth.: nltornnhvf• N\tP.r)ltlSP 

Ar = 1"otnl arnhh' nrc~a on t hP farm= .4,: +A .• 
( 1,, ::: 1'h(1 gru~~ mnrg)n nf U }wdtltP Of(~hJ(!k J)NlS 

< 1·4 = 1'lw gro~$ margm oft h(' nlt.ornativ<' Ptlt<lrprist~ 
A~~UmP that thfJ rarm·f\ lnnd t~ h()f,('rOf.(€ltWO\l$ (P.g •. in .F~oil structure, <:homit~al 
('Ompm~itlOU nf tJW ~mJ. \W'Nl ~p()t'iP~ Jltf'~N10 $0 t hnt (]* nnd Ci,. vary Wifhin the 
farm. Nr1w f\uppo~P that W(' hcwfl <·nl<~tdutt\d fbr aU an> as of thf' fttrm the difference 
ut ftl'O$~.:t margin bc•twNln ehiek ()Nl~ ancl t.h(l nJh-'rllativfl f'fltE'l'Jlr'tS(\ 0~.-G 4 , and 
haw~ rankt.,d tlw pnddm•k$ aet~(lrdm~ to tbiR dtil~r(.)m:e. ;\..~:uncm(l t:ha.t. wluU.ev(lr 
val uP of A, thP farm<>r $PIP<~t~j H wm hP aHm·atfld to the 1nnd on whil~h G(. - <1 ~ is 
greaf(l~t. ThPn profit thr t h(\ farm m gtvPtl by; 

.f, 1r 

n ::; J q tt4. + fa ... <~A 4 < n 
Fnr nuy givNt valm~ of A tt i$ poMiblf:\ to (~nl(~\dat(' < ;, and G >t. tbP mf'an gross 
margm of <:hi<~k tWnl:l anrl Ute alt(~rnahvr\ flO\.(lr{Jri~P r(•~pef~tivfily. aeross the whole 
arNts nn whwh thf\Y ar(\ ~rown. Th~n: 

· n =a, .. A .,. a ... A. <2> 
~ ,., 

'rhts st)(!ond rt'Pr~sPtthltion wdl bEl U!~£11ul1P.tc'r. For now W(l <!ontmup from PquaUon 
0). The optimal nrtla of t•hick peas, A;, tx:cmrs wh~rn the first dertvntiVP of profit 
with tP.AtJect; toAt is (l(lUtll to zero or. in otin~r words. whPre lhflre is no further gain 
m profit.abl.lity by un.y uwrflmf.'lnta.l inc~J"(taA(lR u1 thf' arNl of chick l)(liflS! 

'~.l- l.,t .i (,"'. • r& - 0 (.!). ) dA, ... ··;;' ,f dAr ··~ ,J 

but A~ "'Ar - A, , so ~1. "' l nnd A: i~ whl'l'l' 6,, .. 0 4 = () ot a, "' G, . 

At A; th.-. gross margin~ of' chick llPas and the alternativC' l\nterprise on the 
marginal unit of land a.rll ~<IUal. It is .nt"ceS!Ut.ry to c!heck that t.h(l S(ttXmd derivative 
is negativP to ensure n maximum. 

Now (!Ottsider the question of whether to adopt t!hick I>tUts or not. ln. other worda. is 
A;· Jnrgcr thun zE•ro? . 
From <2) 

(4} 
and 

n(o)~a ... ·A,. (5) 

O(A;)- fl(O) = CJ; • A;~ o_. · A; (6) 

a 



thus 
n<A,7 > > n<o> 

·:=> G, · A; ~ .. (j,. · A: ) 0 

=> flr >V,. 
In ot.h~r wordt-1. HOfU(\ dm~k &Wa~ wan ln• Kl'OWU ~)long us the gross mu.rgin of thick 
pt\UH •s gtNttPr thrtn that oftht• uU:<~rnatlV(l t!nip ()U any rmrt ofth<l far.m~ 'l'hi8 
~nr•pl€1 portfolio model dn.-~ nnt ar.r.ount for timfl n1 the ador)tion proceu, ntlt f(Jt the 
farm('r·~ uhlhty to INtrn hy doeng und. unJU1)V~ his or h1~r wchntcul nffic.ilmcy in 
growmg mul nH•rkc-ttng t lw erop mor<) R\l(!(!(l.fiRfully. 'l'lwtM~ WNtkn(~s~s fU'(_. 
Iuldn~t'iHNJ m thP rwxt ~(·c~t um. 

A Rurnmury nf tlw ~yrnhol~ usNl h~·rP nnd thNr dP&:riJlliou un~ J>tovided an 
Appr•mhx .A. 

A DynamiC!. Adoption Afodel with Skill Uevelopmc;nt 

Our 8lntJ)I(~ ~tatw portfhho model can now 1)(1 adaptNl to allow fhr changes in the 
gross mnrgm of.chirk JWn~ from yNtr to yNU' through chatrlg< .. s m yi(~ld: and praa~ as 
th(~ fnrmt:1r gam~ sktll m t.trowm.c or mark<ltmg th«' produ(!l•. w~ sttU assume that 
the d<»ut~ion.ts thl(l ofr1~k and un<~Prtutnty. Th•l unproV(:lfn(lnts m f:hick pNt gross 
marg.m over tlm(i Hf'«\ t~mnpl<\tftly dPtPrnutttf\ti(! and JH'NhctablP. 

Tlw nbJN!tiVfltR to maxun1~P pmfitnJulity ow'r n twrtod ot' ft, Y«"~trR: 
p 1 
, 4~t ,.fr ~ 

Max n NPr;" f (ja dA.-t ,.,, f GA dA4t i (7) 
j\ .tf j 

Max n ·~ NPJ~'\[Gtt. Art+ GA. AA.j (8) 

Note our asr;umptton that G.4 is constant ovrt timet unaffected by further 
PXJ)Crl(mce wtth the crop, This n•flf'cts un n.ssumptaon thtat the farnu~r bas 
substnnUal rxt,~~twm:(l nlr<)udy in Kl'fJWUlg the altE'rnative crop. 

SupJ>o&~ t.he fitrrtwr ehO()~lR to grow rhu'!k ptln~ in the r..omang yenr (yrar .one). lt is 
(!<.mv(lrnent t.o expt'V'sK thr) profit function as follows, with t;(lrms for the first ,YE'ar 
setntratNl out. 

n = Gd. Ad +G ... ·(Ar- At,,)+ NJ>V,~l[ou. Act+(}~ ~(Ar- AC1)) (9) 

Finding. the o()timum arE)tt of chiek ()(iUS for evt:ary ypar from .t :;;; 1 t,o t = n. is n 
det.crmjmstic optimisation prnblElm of n. decision vttrinbles subject to oonsttaintft 
that 0 ~ A" S Ar. l-Rt A,~1 :ngnafy the optimal arena which are the eol.ution w thi$ 
probloro. 

Now «!onsider the <tue~t.aou of whether the fnrmer would be btltwr ofT not to grow 
chick peaa )n the first yrar. A;: is the ()()tarnal set ofcbiek. pea areas over time 
subject to the udditional c:onstraint that Art = 0. 

Note that Gtt depends on ~~~'t in (lrevious years since we auurne that experience 
.improves the farmer;s skill. 'rho imJJrovements in Gttt depends on the number of 
yeat~ of extHJrienoo and the agpiJate .Ptior area 1rown. For a given vootor Alit 
lheru is _. t.-ortes(Joruling veetor <i" . Thwt r.un1iderin1 •hethor or not tu IJI'OW chick 



pf'ns 1n y(•ar onf! imr1H{'s ditlhrN1cos in <J c in lat.er yP-ars, nnd this then inRuenoos 
t hP opt.imnl r.hick ftN' nrNl in tutor yc·~f•rs. 

(''ollR{'CJUflnUy. (\VC'n though Al:t• is .forrnod only hy (:Onst.raining the ch1ck .poa. urE~u 
m thf' fir~t Yt'nr, thl~. <:on~tralnt mnu(ln<:('S t;he O[)t;imnl artm an sub8(~qucmt y(~urs 
(pob:lntanlly ull of'th(\m). Unch~rst.•mcbng t.hls •fl tmportnnt for t;h(l. CJUC!Stion of 
wb('t,h('t or not UtP furmc'r hllWU;<-r off growing chick J)(!US m thf' first; your: is 
n (A~~) ) .n ( A.7) .. 
lf tlw iflrmf'r grnwFt ehu~k J.tNts m t.tu' firf4t yPnr t.lum t.hr dynnmw profit furu:tmn 
t·tm t,P P.>:pr•'~~·d as: 

nJ •~~ . .•. ~1 J1., ·· d~~ ·A", ~· (;4 ·(At A,.:J + NPr~"::(<7;t ·A;, +GA ·(A1 - A<•,)] (10) 
Ifth<) fnrmPr dtc)()f\(1~ not to grow c:htd( twns tn thn first. )'Nt.r t.h(m U1P dynamit! 
proflt. fum-tmn <•un lu), P~J)rN~~Nl mt 

ll~. ,n~· (";., ... 4. +~VPI:n~·[c"J;.A.~t· +i"iA·(·A. -A:-t)] (ll) v /'"-l!~ 1'1,1 " ,. • ~ ,, ..... 

Th(• dlffc•rNtf'(1 ·fWt.WPPU tlw twn (PqunttOIHl Hl and 1 n indicutf·~ whPUWr nu~om~ 
from t.hr duek ()Nl erop Hl y(•ar mw plufl thr: vnluE' of Improving thf1 fntm(~r·s skill in 
~rOWUlg f'ut.urcJ rhwk [!Nl Prop~ out.wr•tghg t hr Jost; of hmOtnfl from the Ultorntlf,I .. V(l 

n· 1 r· (c ;,~) ti i) .. {'; -+·l~: 02> 
WhN'P l'il rPprP~Pnt~ th.P rhtn~rPnt'P hPtW(•E•n .\"/'\·of profit.c;' for yPurfl s~abRoquont to 
YNll" Otl<' .. 

(]d · A,'1 ·c:: nPt .. Tf'turofo\ ft·om nht<•k pnas m YNlr nnr. 

G,f ·A,~$ OJ)tmrtumty <·ost ofla.nd US(ld to grow nhj<:k pens in yMJr one •. 
Is ts a mon(ltary valuP winch nrHiN;. frortt th~ improvP.tnont in th(~ farmer's skills at • 
growmg thP m·op dtaP t.o r-xporiNlC~~ and i.nflrrmaUon INtrnt in yenr one. rt is a 
value ofinforrnatwn whwh diflhr$ fr()m thnt u~ually dJst:ussed in the decision 
th~ory liwraturH (r.g. Arul!'rstm •'t al. HJ77}. The vulue i$ in (;hanging t;bt~ technical 
paro.nu~t:(,rs of t.hf• prodtwt.um fum~tJon. rnt.hflr than. .an better clet~ision making. It 
Nu:omru•t;MS uny ndJU~t mPnt in nrNl ofc:hi<!k ptta~ nnd t;hP alt.arnntive •mterprbm 
tn the fut.ttr<1 yNJtS as n rMudt oftttEl farmE•r's hlgh('t skill l(wt-1 after the first year. 

Jt is recogniSfld in tho ht(lruture that l!ollclction of Information which tedu«'.es 
Uht!ert.ainty and imprOV('R dm;ismn making (denoted here iUl 10 ) provides an 
inoontiVP for farmers to plant a trial of n new (~rop (lven iftbey expe•'t to lose money 
on the trial in the short run. 1.~ provides u aimihrr incentive, with higher profits in 
futun~ having thP potenhnl to offset loHS('R in t;he short term 11s skil.ls are developed. 

Lot UR considf:\r t;h(1 vnlu(l of lnformnUcm from skiU doVf,IOJtmeut, Is, in more detaiL 

l.r = Npf:~~l[a~ ·A; +iJ,. .. (Ar .... A;,)-a; ·A;· -iJ .. .(Ar -A;)) (13) 

ln every yoar after year on(~ there Js potentinUy n change in the area of chick peas 
duo t.o the decision t.o grow (:hick JWas in year one. U t;he tanner's skill level had 
not bt1en incrensed by growing the r.rop, the O(Jtimal area of chiek fH!88 in. 
sub.-.quent Yf~nrs would probably hltVe boon lower. It is oonvenient to ropre19ent 
this r~bange in optimal ornas ••s: 



'l'hon. suhstit.utlng fhr A: in ntJU•Jt;um o~O Wt .. hnvt•: 

lR ·::: Nt•r;~t~[V~ ·(A.7 4 A tt) i·G,. ·(Ar -(A,7 +A.,)}- r;; ·A; .... [;_. ·(Ar- A;)] (ll;) 

1~ NPJ~If:[(i7;f , c7~)·A;; +·(U;r ····U~)·A .• ,] (16) 

~;quut.wn ( l 0) ulmVE' shnwR thnt. th<' wduP of inthrmuf;lon from skill dov•dot•mnnt; 
tmn hr~c dt'<~OJUfH')~<·fl mJo two •'lflm(mt.s: tht' f(Oin UlJlrotltubiUty on. tho ttrn•t which 
would bUV(\ tu•mt (~fO()Jlfl(l to dut!k JlOU~ m rututt' YI:1Urs twon without; t~hi(:k l)P.fU~ 
lwmg f{rown IU yPnr mw. (a;'( G~). Ar7 t phu~ tht- Rllin in fJrotU on th" ''" ... 
t•ottV('tt.cad from Uu1t ult.(•rnutlV() <:r•m t.u t!hit:k r•on~ m fut.un~ ynnrs ns u rmndt. of 
growmg ehwk fWUR m yPur ono. (V;~ ... Ci ... } ·A <4t. 

u lS hk(\ly thnt n~ Uw nrNl or Hhwk pmut Ul Uw flrAt ynnr inctons••s AO d()(•S Uw grues 
mnrgm or ttw dm:k pNt eroJ)R Ul t.hll fut;urp ynnrs snuw lttrgor t.riul nnms nre rnor(• 
Hk(~ly tn ht, rr'Jlt'NlNltUI tYP of ttw wholn fntm smd•~ (lrOthmt.iun of the crop and. bf1nt-:t' 
rt~suh nllUrf(t\r mtprovNJ\(•Ut.R in f:trmt~r·~ HkHI in f{n)Wing the ttrop. Huw~•vnr it is 
unhkf'ly thnt thnrt\ would hrl n luwur rr•lutioushtp bc•t.wt,Nl Art n.nd Ga•l; it 

upJltlUl'S mot() hk(•)y thnt Cid.1 would dr)t!tr•ustt at n dt"Ct(HUung rutct wit.h inc~n1Ut*l8 
m A.,, . J n f'a('t thPJ'tl would tuohnbly fw n tt•httumstup thnt ~d•OW(·~d un mnnlase In 
thP J{rOR~ nto.rgm nffut.Urf\. nhi<:k J>PU etO(lf' WHh intrttmrmtol UU!rt~UMf~S iu dw triul 
nn:~a~ hut at, n dPt~rttuftUlR rnt.P us shown ut Figurt• 1. 

Act 

lf tht~ furrn('f Is growing n trinl nnm ol' nhick JKUts JJrimurUy to enhance his ur her 
skilllfWt4. dlrninishing mnrteinul returns t.o the uroa of tho trial would tend tu 
ont!C>Urttge the f'urrnor t.o trinl u ttmuU nroa of chick .peas since f(•r larger atualJ, the 
value of Is IHlr hm:tnr-.1 tR snudlt'r tmd may not ofTeet the ()f•l)()rtunity coat of the 
tdternntive <:mJ•· On th(l- other hund, if the trhd is .. tuo amnii to .,,,reeent tt realistic 
uxf.letiencf.'. of growtng t;lw •~roJl; the g.ain in skill tnflY al~a be .too tmall to be 
wort.hwhile.. AnecdotnJ t1Vadence htditQWS that e•tenaive drytand rarmetll in 
Western. Austrulin tyJ)I(mUy trial new crqps on .20 to 40 hect~tres .. 



Up t.o t.hts sHtRP m t .• hf\ dt'V(•Iopmont. of Un~ nont~l:.tunl model of adoption it has been 
assuuwd tbal yu~lcls. ptH'('~ nnd (~ost.s of duck ~us in c:um1nt. and futuro yeftrlftrt\ 
known by farnwrs wtth l'N'tuulty. llow~v•:\r, u1 roubty: t.he t~armt'r is unrJ:lrt;njtt 
ubout: t,\l(l ''nluf:'~ nr ~ouw nr nU of th~'!-W vnrmbh~s. This nu1ans t.hftt~ us •• n:~t~ttlt of a 
tru•l of the\ nrop. mfhrmul um f•hout d;~ ytPhi und pr•ct' IMlrfornumoo a.re Ukoly to 
rNh.t(~(t thP futnwr'~ unc•N'Ulmty thr futur<- yNtrS. JlUd ttll('JW lmtror dt~uisaon mn.king. 
'I'htt- Vtllm~ of th•~ utfhrmatum fhr llllprovfld dc:,casion nutldall 1s cku\Ot(td .f :t.J. 
lJt~hnugh thu~ wn~ nwnt •mwd hri('I1Y in t.h<' prPVJO\U\ S<~r.t,ton, at. was uot; lnchulttd in. 
tht' UHHh11 tlwrE'. \VP wdl <'tUlSHf(•r lt 111 dfiUUI Ul this f«~(ttion. 

Wfl w1U ns~umP tluH tJw fhrttn'r'~ c.h.Jtlt•t.tvtt u~ to muxitnasf' t.h~ t~xpoctod. vnhu' of' thtl 
tu~tt pr(•~-lnt voh.w nf profits. 'rh<•rflfur<~ th(l fnrm<'r •~ t!onc~l.rntH1 wl1;h t.ht!l gross 
mtlrgm~ of Uw t•rotu~ m yNlr mU' nt1d futtn~(· yNlrR (tURk nw•rsion on t.h•~ tun•t; of t:hE' 
fatmPr m not t'£lJl~tdPrNI hut ~~ m n lntN' ~N~UonJ. J\pforP <~ondt.mting t;hf:l triut t;ho 
farrnrr hn~ t~ ~l~·· 'N~tt\'f' pPr<~t\ptmn nf tJw poHsihl<' vnlues of (1~., the gtoss nuu•gin of' 
tthJ<:k pNU~ nn , .-h H(f(•t art• nf lus or twr Inn d. Pur n f.llV(In =tl'Nl of nhick. ,u-••s. tht' 
~ros~ mnrgm vnru\s from lwntnr<• to hP('Ult(' nod the• mmm ov(\r the nretl u~ dtmot.(\d 
by <1, _ t ~ross murgm. nft•hu:k pNlH. <1 ... Vnt'lflS tm(~ordtng t.o t.he uroa oft:hh!k pNUl 

grown. Nuw. llw furnwr 1~ mwPrHun nlwut tlw vnlU(\ of(] n but is nbh:~ to 
~tlh)P<.'Ltvnly j:;t.HU' n }trnhafnh'Y dtHtrahutwn fhr H~. us Hluat"Jtt(ld tn Figurr 2~ 

Probability 

E{Gc) 
As shown Hl F'tgur<' ~·~ thlN. dtstr.ibutmn hu~ n mEHlO. E(Gr). raven the farmer·s 
obJet~tJV(~ t .. o ma.xlmlaP r.~pflct:cd 4,~rr. Uul'l Jil(,utl. of~mtums would bt .. the vniUEl utMul 
u• u stnnthard d('<mnon t twoey model to r~prt~MP.nt t:ht~ puy·otT from chick pttll& .in 
t)tlnb of the yE:'ar.s. 

Regurdless of tht- rnrmt•r'F ol>JOCttVl\S and demsion ptocUsS, it is clnar thnt th~ 
doctsions to triul nnd ultnnatnly adort, nhiek JKtllS are ba~ed on subjeetivo 
ptlrt:ePtJOUS of thP Jtrflbttlnhty distribut~ion or the IU'Oiit for chick peas* Frown the 
u1formution 'J(lm~rnwd t·rom tht\ trint tbe fiarnuu~ reviaes his or her eubjootive 
b~li<diJ about thf' profitnbthty of the t~top. Ba10d em thia~ revi•d (huJ1efully more 
uceurat(l)) petcflJ•tion thfl f'nrmt'' de<:ideM wheth~r or not to tMJntinue powins chick 
J)(l.8S nrul. if~ 8()j What ttrNt of the fJttm to devote to them. 

A tri11l in )'liar t provide' infotmlltion wblilb allows iJflpi'IIYed el!tilll•t.ellof G., fot 
subHequeut yours. ..Fhi8 in turn ftllows improved f!!Oiection of Aa for eub~equen:t 
years. The Ktlin in oxpt.\t~t.fld JU'ufit E(G~) 118 a rettult of ~be ahanpe i.n Alit, 
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eonsttt.ut.t~~ t.htl: vnlufl of 1:.. In should ln~ ~wtduut.ad using the lmptuved oattmat.f!a 
of Gct. t;u ttsSNlH th(1 vnhu-!-l of Att Wlt;h ~1nd wat.hout i.bt~ trial. 

It $hnuld h<' c•lNtr thr•t l t. ~~ dtll'flrvnt to l,. i:n1t. dt~ two internet bf'CUlUM' both nrc 
r(•JntJ•rl tn d\fUlKfl~ ttl Uw nrNt ol .• duek (JNlf« lP },,tfy t{lVt''tl fM'lt!kll\, Art • . In tho enee or 
r ... UtlJU•nvNtWtllS Ul { ;( (ll\(~mragt:' UlCtNt~i· Ut A, • wbilfi for llll hflttl\t k.nowiEldMe 
uf thf\ c\rnp ,1'l p(•rfhrmum·•l· may fiJthar mt:.nuuw :'t d(\CttlU'te Ul{l arou. aolect~d to bf\ 
grown, r ~ 

MuthPmuLn~unv lU<!IudtnJt l:, m tJw dt'<:umm ofwhCith<'r t.u trutJ nhtck Jtt"tl::\ t.n ttn~ 

t'otnmf( yPat .(tP •• whr•tJwr 1( '* 0) gtW)ft 

·r··t.~· ·rT.·. ' A• ~' r·· 1· I r,, , . , · , 1 ,.. " t . .• + .. ~ + · ! 07) 

I ~WNl t}W t•!uHV tnl<'tlH'fiHU 'twfWPNl (~: and l: . 'It fUllY ht• hN,t.t\1' to rt'ft:.lr tO t}W 

t•omlmwd vuluP nf thP mthrmnttnn u~ !.~: :1 • UoWf1Vf'r .. rn ntd(•r t.o sunpb(y thtt 
tumw,ftpttuthsutmn or 1. lPt. u~ lf.ttltlrt• nt thJR stn~<' ttw vulut' of/.~ hy ns~u.mmg 
that: t.tw f'nrnwr tot ~ktU nl l'tnwmg c~hwk JlPH)4 .~ nnt mr.rNU«~d by PXJUlf'lPnt!P, 

HPcmll thnt tf ttw farnwr *IP<~HIP~ tu trml dunk pNt8. tlw dymumr profit func:tum mm 
Ia• f'xptPNj.;f'd m-t 

n~ t;~, A~. ~~ c; I{ (A. A•) ,. NPl.c". [a:~ · .{~J . ., li _. · (A1 •· A~)] (18) 

Whtl<' d' th($ furmN· dlof4(• unt lu trml duck rwn:t m that y£lnr. t.hl' tn•oflt fum~tmn u;: 

n .. ·· -.. .., . x.~nJ· .. Ji [r" A'" . ·"~ ( .,.. ... .. }. ·1 ·19\ (t :.4 .tJ 1• +. ;·u· '! . .lt't ,..;c~ >r ( t,. ... ,. .n.,1 ( , 

'rb~~P wr•rP R'tVNl prPvmu~ly n1 rPitltton. tn 1,.,. huf d1P· ~unu:a f•quatlons npJ)ly t.u 1 D. 

As h€lforlJ. thf'rf' would prohably l•r~ tlttl('r(\Jl<!N~ m A. ut subsequent Y£'ars nK NlSUlt 

of thP trml ut yNtr unf'. ~n thflt ;("( ~· A,:. BP<!tlUSf• WP nrc .. mtsurntng that f.h(lre are 
no br•n(\fit .. ~ from .uwrPn~mg sktlln. thu unruut ofthf~ t:-ud un A1:1 ut not, etu.tSAd by 
tmtunl c:hnttgc-~ Ul Ci~·t. hut rntJwr by t~hfUlJ;('~ Hl thv farrtlOf'tl }Jf'l't'l'/)tU"Jn, of (J'tt. 

As bPthn1 f.h() dtnl1r(·'tlct• hPlWnPn thl' two (HJUtttmn h•d•cttt.eA wtu~thf't thf' v•t.htt:l of' 
produ(:Jhg t.h(, m•op m yflftr onP und of tht1 mformatmn it ~~m,rflt.«~tl out,wtugh the 
o()Jlortum.ty t!o~ts. 

n• ·1.1'' · -c .• A' r:.· A' · 1· ...... ·. :;.t<J' ·~t-' 1 A'··c:~+·n (20) 

In a R•rntlar way us Wt1 dtd fhr 1.~ WP mtn flxpand ln. 

11~ = NP~~'\t[O~ ·A,;, +V.{ ·(Ar '"'' A;t)-V: ·A;; -OA ·(Ar- A;;')] {.21) 

nnd .roarr.•tnK(~ at to gJvr: 
In "'NPr~· z[(fl~- V:). A;:+ (iJ~ - fl A)· A.,] (22) 

How~ver fhr lv • [(a~ r::) · A;:J is r:m;o sanr.EI we nre f.tlaturnng tbut the trial dooe . 

not alter G ct t only thP fnrmer'R J.OI'C!eption of it~ ''l'his is onf\ or the dUferenoos 
botw~ten 1 tJ En•d l$. "l'hf~ttdbm la r,un lm rudut~ed tu: 

In; NPV/':t[(a: .... a_.), AA,] (23) 
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rrtmrl'foro. Utll vnluo of inlhrmnl~ion from t;rudihK in thn modnl ia the ga.in. in prt)flt 
on th<' ntNl t~futVf,rtr~d from the\ nltElrnut;tVf' tmterpri~W t.o chiok 1·"'"8 in future years 
HR U t'P~Uit Of' th(~ trull. 

Unl.ikt~ ttw prc)(WHH of trmhng thr RkiU dtwtilopmont, t.rinling fr)t n•dut!ad. um:ertntnty 
PUn lNHl tu a rNhwt.aon m tJu' PN'(lOJllton. nf tho ptofltahiht.y oft;ho cr()p.. In ftuch 
t•nf-'N~ Jl '1m's not mNm that. t.ht' mformnt10n hns nogntl.vt' valuos, sim!e t;h(l 
r('flud.um. m plnnt.ocl at(•n wtuch rosul.ts is u b(,U.or dm~hlion. 

L1k<1 /\ •• 1,~ h~ hk(•ly tn nmr£"U~(' hut nt tt df••·rt:lmnng rat('. Agnin, m mtst~s wheN\, 

t lw uwnm(• ftC\uElratMf ft·om the~ t.rtul de)(\~ not outwmgh tt,s nost (V r:t • A1~1 ( G-t ,. A;1) t 

ttw N}Hlp<l nt'tlw rt'l.atmrudltfl hPtwr•f'n A,.1 nnd 11l wtll strongly irtOuenet' t.h(:' 
optuttnl trml nrl'n. ~nn.Hnr tu thr opt,unnl snmpiP fUZ(I u1 stnndurd d(lt~isicm Uu,oty 
tAtnl<'rHon <)t nl t 077t 

Ahm hk<• l\., tht\ vuhw nf l 1. 1s hk£'lY t.o dP(!IHw OV('r ttmP os thtl fnrmc1r gains 
PXJlflttNWC' wu.h thf\ <•rop. trhts 1~ lw,m\lSt1 tht\ morP m:r.urnt;(.) urf• t.h<' former's 
t~urrP.nt p<'r<'('phon~ ubnut thr erop, tlu• Ir~~~ ~(~Ofl(1 ttwn" •~ lhr impro~ml dt•<!IAJOrt 
maktng h}t fi.trt.hPr t!•f1nNONlt or tht\ J.Wtt~npf,H>UA. 

ln AUfOJnUf}\ tbPn, tfw ltlft'Odtnittun of UitnPrf.mnty mt:o thfl mOdP} brings thP 
tmR~tlnhty uf n trml ~Nwrntmg mfhrmntmn whmh •~ ofvahu• in rNiuc:tng th<' 
unr.('rt mnty.. Hur.h r<'dtwt ums nwnn I hut l tw lhrnwr ts mor•) nbl(\ tn rrmk<~ dt~(:islons 
whu~h nr(• m Uwtr own hPst uth~rNHH. 

Usinr Bayes' Theorem in Valuing 1'riallnformation 

One tlpprottr.h h> mod(11Jmg tJu~ c·hangr1fl m pm·(~opt;.aon following a t:rml i~ f;(> nssunm 
that; farmt'rA usH Hny~Rtnn lN1rnmg rulos to updaw their pnrceptl.ons (Anderson et 
nl. 1077). Although thPrt• nt Ronw Pvldrnr.P t:hut. poopl(l do nnt b~hnv(:• oxnctly in 
nct~ord Wlt.h f~ny<~a· rulP (Ltndn£~r nnd <Hbbtlf 1.990)1 t.hif4 t;hnoty d()(•s provid~ n 
eonv(~nH~ntnnd rigorous frnm~work thnt may bP a ~nsonnble npJ>roximatlOn of 
Ewtual human h•nrtnnJ( prm'(•~s. Andflrsun •~t ol. (J 977) argu~ tbut th~' mast 
important fraturc• nf fhlyPH. thftOrNn ~~ .thflt, It proviclos n fogu:aJ nwc~hnmam fhr the 
c(}tlsast.<)nt r•rcx!rssing nf nriclittonal Jnfnrn1utton. From a Bny(•sian fJ(~raJJe(!tiVe a 
fatm(\r who lHltf'rR the~ trmlphnse wll~h tt c:Prtam J)f\rcmvml distribution of the 
profitaLiliLy of th(' m·op r.nr.rtoR nut th<' trulla In ord~r to narrow the g••P b(:\tWetm 
f;he.r percl"lptwn. und tJw erot>'s trut~ or obj.;\(~tivr-. di~trJlmt.ion of proflt. 

Anderson (}tal. (1917) provido n good oxphmntaon of Bayes• thf\orom nnd .Us 
UJ>pbcntmn Ul decision nlutlysis. 'fhey desoritm tho dmlision tu·oblmn. usn chain 
conststmg ofSflVl\rtd iJtblrhnked ccunr)onents. 'l~hEUK~ (:OmJ)Ortents ~~~states, 1•rior 
nrobabaJUies. (!On&,quonc:Nt, .f!hoi(:e t:rit.erion. experiments, likelihoods probabiUties 
and strawgios. W(' shnU thllow their notnt.tons and briefly dest~ribP. o;tch one before 
using th£"' (!Onc!opt.s t() dnsnribP Jluyas' theorem und its •tPillication. 

Acts, are mut:uully oxt~lusiv(~ choiceR or atctions nvuihtble to the decillion maker (e.g., • 
ditTen~nt nmos ot• ehil~k pntas in tht1 (!Otning year). States ••m the fKJfJ8ible events in 
the de(!ision makcr'M world which IU"t! nlso mutually e•clulive und about which 
there is uncertninty (f\,g*' t.hn yield of chick peu). Prior r•robabilitiea are the 
J)J'Obabilities of thtl occurnttlcn of clitfflrellt states of nlltUte 88 percoived by the 
decision maker tJtlor to thn trial. A conse(JUenef' is whAt on act leads to. detHtndinr 
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on whtch state.:\ ot1tmrs. 1'h(\ uhoh~~ urit.arton or objective t'u,nation is the .means by 
whi<!h Uw t~mu*'CltttmcPA nrf' nuuumrtld nnd ~vnhuttcd (e.g., the rosultintt nroftt or 
utthty). l•:•JmrtmNtt..'4. ~twh fU1 c~onducting an on·futm trinl or buying a~\ oxpett's 
~h\vir('· provith1 mthrnwtmn utmut tht' t•rr,bubiliUns ofstnt.ls which the rl~!i"ittion 
ttmk••r t~tUl UAf\ to UJtrlnh' Jlwir knowl(\d~e. l4ik•,lihood8 nrt' oft.on tmb.mctiVoly bold 
bf\h".fs nbout tlw prohntnhty of ob•'"''"R •mob llOBMibiC' out,c;·.roe of thE\ oxporlmont 
gtvt•n thnf, a pnrt.•<•u1nr ~ltut:c' prt'vnils. Prior prohnbilitltM un' modifiod through the 
hkc,hhnml~ nml Bny(·~· UworNll t;o br:u~ome pmd.t'r•or probnhiUtimt Finally n 
st:rntt"gy I~ thtl S('t ofHPliOJlS tn lw·tnkon jn rutu~ tO r.'09Jl0nstl tO flifTnn~nt~ cm.ttwm~.t8 
nt' nn mqwrnnPnt nr tww mthrmut.nm. w(~ E4Urnntnr1~•' t;hE•Hf\ c()mJ)OO.E'llt.~ of tl risky 
lb)t•tf&nm prnbl«'nt by dNmtmg thf'm UF lhUnws: 
rl . :;::: thr~ jlh nrt or riRky prostnwt 
8, = th~ iih fttnt<' or not Ul'(t 

P( 0 ~) ::::: tlm prtor prohnhtlity or ()(~('UttNlf~(l of 0, 

P(n 8 ~) -= t·hp ·utdHv that f( 1RUltR if t¥.:1 tfl dmf«m nnd 0. Cl(~l!Urs 
= ttw k" 11 po.F~Hibl(~ outronw from nu m<porumm.t nr trual 

= th<• hk<\hhomltn•ohnlnlit'y nf :.~~ m~mll"J't.rn.; ttlVNl thnt 01 J)ttwt:uls 

S
1 

:!: t}tp I'll I'll rntngy. nnplyin~ c~hnH'E1 Ol ~onW JHll'tf<•ulur UCt. lf NOmt' 

IHlrtwulnr <lxpt~rmH'nHll outt·ouw O(!<mrs 
Hnyf'R' rtth1 lR nn mlportnnt rnmpnnPnt or t ht1 t'Ont~Pptultl franwwork. For tho 
purpm~et or ill uRI rntum (Pt UR u~n n Runpl«' two·lo\trtt(l sttunt.ton (J ~ nnd f) ~and 
n~sunw thnt w«' hnv<~ n ~rw•c'tf1f~ prNh<!tl<m nr trm1 rN.tult uuli(~atmg z11 E\s ~howtt in 

PtgtU'(* it 

t~~igltrn :t Vtsual rr-ru"('lilnrttntmn ofprohntnht:w~, wtth two st.rd.,,~ 0 ; nml/) : tmd u 
spE'mfir Jll'NhNmn !r:, from n tritll. Adcrptt'd/mm Jinfiprson f't tJl. (197'7). 

l~ssontudly, Hnytls· thmu·•·'nt uUow~ us f,o revlm~ fltabubilities based on nnw 
mformat.ion fUJd t.o detf'rrtune thP.J)robnbihty thnt a JUtrticuhtr effect was dun to a 
particular cuu~W. F'rom probnbility t;heoryt oonditiomd probability f'(•fers t.o t;he 
pmbnbihty ora runticulnr f!Vfmt (A) givlln intormt•t•cn ubuut the ooournmc:e of: 
another PVNtt (B) tuul1~ ctofimul by t;he joint J•tobttbility or event C4J and {IJ) 
divad«~d by t;htl mnrginul prnbubility of (B). 'rhftn-fonl we bav6: 

P(t I o.)"' P(:. •nd ~) (24) 
k I p/:tJ.) 

'I 

10 



(25) 

(2(1) 

'Ph•:' uuugmnl prubuh•hty ut~ :·., uJ found by aununing its joint vrobnbilit.i.~a for t.he 

tWO ${.Ut.£'~· 

Tlus t$ tlw Bayl}~· tlwotNt\ for n t.wn .stnt.P Pxumpl«'. 
nl mnr<~ g(•nPrul t.N·m~ •~= 

{!JO) P(e. ·: .. ) _ ... !1~)·P(:k i oJ__ 
i t .. Ji . ·- k I. P{8,). P{: k t 0.) 

'rha Etppl.innt.mn of BaY<1~· ttwor(.1m to th~ r<wision oftwrceptions nbout ftn 
innovattontfl prof.itabihty following a t.rtnl is illustrated ht~re using a simple 
oxampl<,. This simp I(;) Pxumple dmnonstrntes tl method tor <-sUmuting t.he vulue of 

I D summartsed in Ntuntum (:JOJ aR NPV,~ 1 "' [{G~ -G.)· A,]. 

A farmer has one hm~tnt(' nf land on whtoh wb.-nt is nornullly grownt mul is 
eonsi<lermg sw1t<thing tn ehink pNlA. The t'urnwr's objectivt~ is to mnxitnise the 
.expected gross murgin tnt allfld OV('r Un~ au~xt, two yPnrs. nt'ter which tho land will be 
sold. F'or ~n!-le of mnntlg(,rttNlt, all of' the hectnn~ must b(~ suwn o.ithor to wheat or 
chick pem;. J!'rom cntp(,tPn<~(,, the farm~r knows that cxpa(;tod gross mutgin from 
wheat, e(a,.,) 1 is $140/hu/ymlt nnd, js unntltlded by whether lihic!k pens ate grown 
the previous ymtt. l t is known thnt in uny given year. chick pe.as givA n pl'Otit~ Oc l 
of $0, $125 or $250 p@r h(lctnre, but the 1•robnbi.lity of dttute different outoomet are 
u.ncertuin. 'rhe t'lttrnE\r jt.ulg(Ul that the~ are throe possible J.•tubability 
distributions fbr Or• labt1Ued ns good, moderate and pooti ns shown inTnblo l~ 
with oxpected protits of $175. $125 and S7ll per hect•u•e, Although un~rt~tin which 
or these thtP£"- distribuUmtR is the ltcttnd one. tho furmer is able to aub~Uvely 
assign llrobnbilitica t,o Ull' thnn~ JlOs&ibilities. as shown m Table l. 
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rJ'nbJp, l ~f'lw AUbjHC!bVt' t>robnbUit;ieS of the gross ntl\rgine of chick Jlefl8 (Cp) and 
t.h(' pront~ por h(lcttl!'t' n{< ;1 I D,) tor t:Htch· di8tribuuon 

<lrmm Prob:•bHity of tho thretl Mann ttruss nPrior" wettebted 
tntlrgtn possthl() gross nutrgins nuargin distribution mean 

(listrlbuhonto\ P(Of,) of' groatt 
diatribut.ions •natgin 

/)I $0 $l25 $250 fit 11D,) P(lJ,)·Gff 
( ;tl ad 0,1 

C~ood 0.10 0.40 0.50 $.175 OJl $52.50 
Mod•,rn t1~ 0.21) OJ'iO 0.2li $125 o.o $02.5() 
Poor 0.()0 0.40 0.10 $7tl 0.2 .$15.00 
}l;xpN~tc~d 11Jrrior" mmm RrnAH mutgin k(a) SUJO.OO 

Now t:hnt t.h(' problnm nwludm·'4 both risk urad \ll1C(\rtuinty. 'rho fttrnu~r ts utu~•,rtain 
which uf tlw thrN~ prohuhility distributaonR m:tunlly UJ>Jllu\s to chick ptms, and 
whi<!ht'VPr of\ ttm du~trdnHmn,; npphnFlt thH groa~ murgm is tlsk.v in thut tha f(ross 
mu.rgul rnny tukt• mty ol' t ht• .tJnm• valun~ wtth lUlttitmlnr probnbilitios .. Whon the 
ru~k urul um:N'tl,tnty nrt~ r•ombuwd. thf' t'X.JWt~UH)Vtth•E\ of' t.he gross rnargmfor chick 
f)(~ US l~ $1 aO/hn/y(~Ur, $1 () (Wt Jwntnrn f€1R~ dUUl for Whf:lllt, as ~hOWfl Ul 'l.'able J ~ 
'l"her(\lhrrt, (\Vfln tJmugh tlwrP •~ sonw· dHnte(\ nfrhwk tJNU;lu1ing rnorn (ltofitublt~ 
lhan WhNll.1 th£l ulwst Jwf' OJlfJ<Hl WOU)tf I.U\ tn groW WtUmft. 'fhis iM r«~ferrt~d to US 
tim fnrrtu•r·" ·~prmr optunnJ m~c~ ns tf ts basPd un suhJ<'<1hvn ruobnbiliti!*K )'prior'' t.o 
tho m.llltmtmn nf mor'• mfhrmntum nbnut r~hwk JlNts. Th(i wuy tho furmer wmdd 
(~oJh)<~t mnrl• u1furmutum wnutd h«l h• grow dnt:k J)JHlfl on n truf~ ,.HhU.M. 

H(•lntmg t.his prnhiNlt to thn notatumR glv(•n Ntrln~r~ tfm ~H~t.~, (<li), aro to grow 
Nther wht1ttl or rtuck JWnl-l: thn HtttU'R nr nat\lt(l, ( 01 ), ure tlw threo pmnnbln profit 

tfistrtbutwm~. gomt modt'rat(\ and poor~ thP Jlrwr prot.mbtlitiAR. P(o 1). nro 0.3~ 0.5 
and OJ!; t!u' Jmss•bln ottteonwH from a lrtnl. <z .. ), flt(l $0, $1.25.nnd $250/ha: thtl. 

li.kohlmmJR •. P(: .. i (J I)\ ur(~ the prubnbilit,i(Jfl or ditlhrc-nt grosa margins thr n glVf\h. 

dist.ributmn "<~.g. thP- HkPhboodH fbr tht' Hgood" tlui4tr:butlon m·p O.l. 0.4 nnd 0.5; 
and th(~ UlthtiPA fhr (lU(th, Shlt(~ of nnt;uro, u(a) I 0,) f are ttu~ (1XfWCttHI vnluo or tho 
groa& murgm of cht(:k pPUH for Ute t.hra(~ dt~tributions· $175. $12& und $71)/htt. 

A notablo featuro of this PXtlmpJt\t which dif.fors from stuod1trdtn.xt·book exumplos 
of dm:asion Uwory. •~ t.hut. Ute hkelihoods nrn built in to tha duflnUions of the atntas. 
'rha JikE~Hhoods for u stnfAl nte from th(\ probnbdity tbstribnUon which ill the stnta. 
~rhis f(Hlturo npphml gtHWrnUy to tho t.ypo ofprobh'm. being invaMtisntedin this 
study '" a dr.t~iAton on udupt.um ol~ nn innovation wharn the dt,lt~hdon Is influuru!ed by 
un on~ farm tdnl of Uu~ hmovnt.i()n. ht moro rotdistic EtXIImJllos, t.he likelihoods 
would btl udjuawd w ucuount fhr t.ht~ tfl(Jtf~ ... mttatlv"'ness of' f;hu trial to tho sit.ulltion 
in which the Jnnovtttion would ult.imntely be US<ld (e.g., uftor an improvement in 
t.he f'arntar's ~kill at; applying the .innovation). 

Now t!unsidnr t.hn m~tuwt.ml vuluf:' to tho fnrmar l'tom t;titding chick peus t.bJs year. 
ln. considOtlllM Uu~ JlUSMibilitit~S o£ ll trial, the fnrm.tlr U80d his or hot MUbjeotiVO 
estimot.ua of' the r•roballlihti(U~ of diftottlnt. ouu:omt'l!t t;o nsJJea the value of the triot 
In t,he t!urmnt yeur. W('\ mua already MOo that th•J (~M:Jlt:w.f..ed v11lue of growinK cbiuk 
po11S .rat,hor than whmlf; iH u loss or ItO, sinoo the OXllOcted ffi!I(JIS rnn!rabta for wheat 
1u1d chi(!k pone ur•' $140 mttJ $130/lm. 

l2 



r 
t 

'l'h<-' qm~suo.n. iR wh~thN' there is :1 $Utlicit:tttt c.!hanco Utat d(~Ciston making will be 
unprov()d by Pnough in t lw 8(\(:ond y<'ar lhr it t.o b<~ worth making this sactit'it.-e in 
d1P t~urt(•nt YNtr. ~l'hus WP nN~d t.o (;alculat,(~ tlw dollar va.ht<~ of t.ho infhrmatiou 
gmwru.t~d in YNlr ()tl(l, 'Phis JM tHUf-ltruWd m 1'ubles 2, a and. 4. 'l;abl(-\ 2 shows the 
subJN*tJvP prohnbiliti<1H <or lakPlihoods) of' ohsnrvmg- any on(~ of t.hre<~ t;riul uut;nom.esJ 
7~:. gtvNtnny mw of'thn tht<'P pos~ilJh~ rhsttd . ..tlions, D1 • 'J'hmKl figures aro the 

samn nH t.lw corrt1spnud1ng <~ulumnA uf'I'ubl(~ J but havH 1)(.)(.\Jl t(~lnboll.:•d to 
Ptnpfu.\RlBP that th~y ar£) pohHlhnlout.eonlMt from a trial. l"rom these HkeHhoods 
and t hP pnor$ wr ('flU euJeulot.t) fh(• Joint probululitiN-;: Th~1, JltobabditieR of (~ach 
<!mnhtnutmn of du~trabuttmt typn and l.riul out<!OJUP:: 

P(I>t and '/~) P(Jl,) )t P(l~ : n,). For PXUtnplF, thfl ru·obahility of (!hkk (>Pas 

having u good di5ftthuhon and u trud r>lU.emnfl wtth a gross margin of$125 JHlr 
hl,et.U tP l~ 0 4 )t 0 3 0 12 . 

'l"'nbiP 2 "LikPhhood~·t ofohsPrvmg uny cmc4 ofthP trutl uttt.(:onwR or P(7~ I D,) and 
l l l ·t t f 1 I t J i It I l w JOlllt 1>ro 1:t H 1 w~ o · NW .l ( t5. rt lU .mn a.nc.. na out.nom~ 

<•rn~$ Likc)hhood of trud ~Joint probabHiti~t;. of <1 a<~h 
margm uut.C~OUWR du~trdwtion und (lac:h of th<-~ 

dtRttlhUhOlll-l J; trtal <Htt<!<mlN~ 
P( D1 and 7~ ) 

J), $0 8125 S250 5;() $125 $250 
1; I; 1~ r J 1: T 3 

<~omi O.JO 0.40 0.50 o.oao 0.120 0.150 
Modl)rut..P 0.251 ()Jj(} 0.25 0.125 0.250 0.125 
Poor 0.1)0 ',,() 0.10 0.100 0.080 0.020 

Probahihty ot'trial nuteom·• P(7;) 0.255 0.450 0.295 

w(~ can now eal<~ulat(~ Hw probabihty of a partirular djstribut.ion givPn a particular · 

outcorn(~ of the tnal: P(I>. ~ 7~) = P( IJ1 and 1~ )/ P(7;) t also (~Ull(:\d the ''pQSt.(lrior" 
distrihutinu of th(~ grosR margiJl distrtbutimlR (l'abh~ a). F'or (lX.ample tlu~ 
probability that thp~<goucf' di~t.ributmn lS ttn~ trU(1 distrlbution givmt a trial 
IJUf.c()tJlP with a gross mur~m of $125 pt)r ht'Ctarc.) is 01210.45 = 0.27. As one would 
mcpC!ct, a high trifli outcmm) inct(~asPs tht1 probalJility that the dist.ribution is 
"goo(r, and vit:<) VPrsa. 

U)(h l(.J. ·nosterior vro b l 'I . f~ 1 a H .•. ta~s o < .lst.r• b , utmns given f'ac rta ou;corne. 
Oross margin di~t.ributwns Poswri.or probabilities ofeach of 

t.hP. distr.ibution gtven each of 
the trial outt:omes 

t k 
~--D, $0 ~H25 $250 

7; r ~ 1; 
t;ood 0.12 0.27 0.51 
Mod{ilrat(' 0.49 0.65 0.42 
Poor 0.39 0~18 0.07 
ExJ>ecood post.erior gross margin E(G.,.) Sl1L50 $129.50 $147.00 
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In 1'obl(\ a. Ul(1 llt>Ab1rior probabilities havt:t. hE'f1U u~d to cttlculate t.he rtwiaad 
('XflPdPd profit tlf d\u1k Jl(lHS givf•il NU~h of th(' throe possible t:inl outcomes: 

E(i1e) ~ P( /)t ~ 1;) '!( R(Gc fr>,) 4• ./i J),_ Jr.) X E(G~ I D~) 
~ P(ll, 11~) ~· E{Ge f I\) (~Jl) 

l·~ur <'xamplP the' PXJlP(~t(ld prof\f nr gro~r.- nu~rgin from growing (~hit!k ()E'aa given a 
trml uuteomll ofn gross rnt1rgltt of$125 pPr hPctnt"fl i~ (0:27*$175) 
f (027 *$175) ~' (()~,5 X $125) 4 (018 :J< $75)-: $129.50 
Thi~ HhnwH thn.ltfUw th~t trud outemn£' 1~ a gttl~s rnargnl of$125 thNl tlw 
pustPrlOr opt mud m~t ·~ t 0 grow WhPnt t iw OllXt y(lat UlStOatl or ebit~k PNlS sme~ its 
grm~~ nungn1 at Sl40 pPr h<l<·tnf'() ~~ $ HU)O lugh«r than thr~ postf.1tior Pxp(~{'t.Pd 
gross mnrgtn ofehu~k. tn'a~. llow£\V('t tfthfl trml rN~Ulttld 1n a ~ross mnrgtn of$250 . 
twr hP(~t:art). lllPlw~t ~ttntPgy would lw tn grow t:hit~k p(laH ~in<!~ its JH>AtPrior 
PXJlPd.ed profit~~ $7 1wr lw(•tntf' larg('r tlum wtwat. TlwNitor<-. tbf' U£lt tlai.n in. y<-ar 
two from triahng glvfln flu~ (l\it<~mtlfl i~ $7 J)t'r lwdan•. The nPt gam from triuUng 
Wh(tn thP ou.tc:ntnP of t.h(' trial wa~ n grof\s mnrgin of NUl(1r Ztli"O or $125 if; Y.N'O 
~Ult'P thP priOr optnnal •tt•t \vas tmt tn grow <~hu~k pNIS. and U1P trial rlof·1:t not aJt(~r 
tbt~. 

In 1'ahlP 1 W(l <•aleulat.tt tlw r,xpl'd.Pd vn.lur- <>fmfbrmatmn in thP Sfleond y(lar trom a 
trial ofdw'k prv1.~ Hl t lw .t•urrrnt yNlr. Tlw hnprov~mNlt in e)(pnr.ti"d gross margin 
nl' Nldl trtnl ottteomP .l~ WflightPcl hy t h!l J>robnbihty of that outcom(! to givP u~ an 
(1 XP(ICtPd vn!\tfl. Tnblr :1 tllu~tratN~ that thP trtal only gPnPratf1s bPn(lfits if it 
tPsu.U.s m a dHlngl' m fl1atlagPntP11L lfPithor nfth(1 two lowet trial ontt!omes were 
t() oc(•ur. th(t tlJltnnnl strntPRY would not chan.g(l., :~o there would bf'l no improv(lment 
nt profit t't1~ulting frwn HH, trml. 

1'abh~ 4. Calcmlalton oftlw (-lXJWetPd "~nhtf\ oft he bPitetlt from the trull '' 

Trial outcome tu•oss. mureitt 
$0 $.125 $250 
7; 
~ 

7; 1; 
f;Xp(•Ctfld gros~ margtn of (~hk~k JWll~ I $111..50 $129.0 Sl4.7,()() 
l~xpeeted groA::. ntargm of wbmtt $140.0() $140.00 Sl40.00 
Prior optimal aet Whf'nt Wheat I Wheat 
Pro .. pof\terior optunnl aet Wh<'at Wheat Chick petts 
Net gain Ul Yf:lnr two l'rom trialing in yNlt mw $0.00 $0.00 $7.00 
Probability of trial outcome 0.255 0.45 0.295 
\YHighted e~pectt!d net gain from trailing so.oo so.oo $2.06 
l~xan~t:ted vuluo ofbettelUs from the trial S2.00 

h1 thts (1Xampl~t the •1XP!'(!t«:'d b(Hl<~fil~ from hnprovPd decision mnking in the 
~:econd year .($2.06) ur(l not liS great as th(~ expe(~f,ed profit foregone in. the first year 
m o,.d~r to (!on duet th(l trml. Giv(m the farnter·s tJereeptions, the optimal strategy 
ia to g1'0w wheat both yr•nrs. Ignoring dtscounting, for simplicity, the expected 
profit ovP.r two yPars wnttld bP ($140 x 2 = $280). If a trial of chick Jleas was 
<!ouducted the expE'ctNl profit over two years would be 
$280.810 + $2.0«3 ~ 8272.00. 

1,he vulu.e ot'thn nat botwfits from trinling chick l>eiu• varies with assnmptions 
about tlh1 t:'XJ)ect£ld prolit.nbiJity c.lf the ttlternativ~ ertterpriae and the farmer•s prior 
l'ert!eJ)tions about chtt!k Ju•us. If we assume a grea~r depoe o(priCJr "'rtai.nty .... 
ubout: the.distribuliunt setting the probabil.itieA to 0~05, o~o and0.06, t,be expected 
benefit a of triuling chick t•Nl~ are always lass tha.n thP. cost regardless of the trial 
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out,(!umt~. 'rhis u1dumtt:-~ thut wht•n tht~ f\•rmor is highly cortadn ubout t;h~ 
dif4t.rtbuhof1 ofprotit;a from Uw ttmovnt,~.;~u~),lu' t.titt.l iM unlikely t.o be of nn)' btmcfit 
('XCt1Pt fhr •mprovmg lu~ or httr skdls. On Uw ot.her hnnd if we .ru•sumo tho.t tb«~ 
(lXJtPt~t.Nl Kro~s nntrJ;Itl l(tr whmu, ts ~nnUur t.u the ,,rior ~xptw!tt•d Mrt>as m.urgin of 
dtwk Jh'tU~ u•. dna.~ t.n $l:l0lhu t,hPn It is worth t;rinlit\K thick IXHls boou.uSt~ tho 
t\XJ)('r.t.NI vultn' or nrt lwm,flt~ trnm t rttthntot outw•--iMbs t;lu• Oili)Ortunity cost, of 
gr·owmg wlwttt:. 

ThtR (•xnmpl\1 w1th nn!y two 1wramh~ wuRUsNI 1t!'\ u d(llt\OnHtrntion of0ny(•t411Ul 
tl(•mHaml mmrystl" m t lw t;nnh•xt nf t huo~tudy. Wt' wtU r•xt.ond it in vnrit'ti. wnyR in 
l\•turtl mutly~'A m flus l•ru.l('r.f, mul r<lpurt Uu\ tNmlt,~ lu Ruh&,.ttU(Int; Pntw·r~. 

IUsk .Attjtud~s in the Adoption Model 

Tlwtulopt.•on d(l(~tf!Um pro(',('RS (~UlW('JH.tntll~t~tf so far hn.~ only d('lllt with riPk tiS It, 
rt'IUtN{ to tJw tH't('('tVNl prohnhthty· dt~trtlmt mn of protit. or Kros~ murgln. In Uais 
motiPl thr• grow(•r dton~\~ from fl tmrUhllo nf<•nt.(lfllr)to~N~ to mnxnnh~•' t.h~ (~xawetc~d 
whoh, .. fium profit 1.,hu~ nhJt'c'hV(1 nf ntUXH1lU:Htttt ('XJ)N"!t.<'d prof'it. irnplwitly ;nummt~::. 
n 11 rtRk~nNatral'* nthhtd(• nu tJw port nfth(' fnrnwr. nwumug thnt Uu' larm~'r •~ 
um."on<·t•rm'tl with thl' d('t(tt)£' uf tlsk or tUltf!lrtnanty of un ont .. firprJA~', only wtt.h thP 
mNUt nf ttw prnhalnhty d.t~h·•hutum. l•:mturu!nl PVJdl'flC(' (Bond und Wum.lf'r .1 flKO: 
Bnr«hd.Py und Hurru~ tHH7l in(lw~lt('f\ t hnt mthvuhmls vnry wad(·•ly n1 Uwir at.titud(ls 
t.o rn~k w•th tht' nh>:tl rommou lmmg ~1•Kht ·rtt;k nv«-rsum. ller.tsiona by nn 
tndivulual ulmut tln1 optimal t•mnhinutmn oftwtlons or ptnetic:N' d(•pPnd on t.h«~ 
ltHbvuluuffi llN'(~('f)tton of i 1XJWdNl profit. (lt't(!€•phon of risk Und nUiit.udo to risk. 
<lftPtt thN't' •~ n trndt"'n(Tlwtw('Pn Jlrout. and risk. 

;rn nr.eount ror ru~k~uvPr~<l pnlf(~rNU~(lA. n BN·noullian, rnuk ord(~ttng t~ystNn, 
n:.tbrrNl to us t.lm f\XJW,~Wd uhht.y crltPraon. ts taH(ld to m•ptun~ deejsion nutkers' 
1-lUbjoeUV<' p$ydmlogir.ol vahms of tim Jft()btibthty dtstribuUottA of out;conu~s (Smidts 
Hl9:l). 'l'ho NtlJN!l~d utshly <~rtlt1thm is dtmoWd hyB(V(xl) wherr• V(x) is th•' 
trnuRlormataon funct.Jon of out<:OJtl(1S x int.o subj('CtiV(' vtduN• or utditit~a. The 
trnn~formttbun fum:t.uu't l'{.t). u&-d hy Bt~rnoulli. wus n logurithmtc fun,!tion 
unplymg dirnuuahlng mnrguutl utaHty lu prmdr)1f:'. n rational th~clsion nutker 
wmdd choo~t· ttw optmu gwtng thp htghf'Rl ('XlJ(,dNl ublit.y. 

't"be dPgn:'t) curvature oft.h~· ut.ilit.y ti•m~Uon tE' 41Pct.~ the degrtw of risk ovorsion. 
This •~ tf'flt1cted. in t.tw Arrow .. fltntt (!t)(lfJlciNtt of f•bsolutc~ risk nv<~rsion which is 

u 
(:alculuted ns R4 = ., W ,, 

1 
T"". wh~rc' U:" is W(~alth (H«~Y J H7fJ). 

Supawsu that a ru~k .. •tV(•rRP· furmm:• i.s otlbrml an oxchllnt(l~ in which the risky return 
for One of his 01" lutr in\tPf4tnl(~JltA C~Ul be ~Jchonged for II. kiloWn., fired 8\Uit o£ 
money. A risk avt•rst~ forrn('f W()Uld chooso w swap u distribuUon or r•rofits ror a 
Cf!rt.-in (tl' non·rundom profit of t.he size nf the expected vnlue or the distribution. 
'fhe surn oi" monoy at which the farmer is inditren•nt bctwtten the two Ol»tioni is 
called the t('rtflinty ~•lttivnlont. J~or a risk ovPr~Je dt~iaion maker. the oortaint)' 
equivalent of n riaky J.)tU~f){t(:t~ is nlvuays l.ess t.h~tn its expected profit. The difference 
betwoon the two ;s crdiNt thu ''risk premium.·•·. By addinl risk attitude and utility, 
the •u.lo1•tion modlll enn bP imtu·oved tn r.Utlturo nnothcr lcwel offiJOpbistimttion 
where the farmer maxinaiRtlS ""P<)tttcld utility of rn-otit; I£(U(O)), rather than the 
expected profit, 1~(0) . 
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'l'lu1 mclu~non of rtsk ut;lrtudt's .m thl~ dynantic adoption model that involves stdll 
tl<~velopni('Ut nnd PXJ)('rimPntntton is. iatJ)ti.ncipb .. ". etraie.cht fcn·ward. Inatead of 
nssummg that. th<' f~trm(•r muxiant!klS B{}.!PV) Wl~ now have a model where the 
ff-u·nwr mttxtmtS\'S R(F[ NPVJ). Within this modified adoption model th!lt 
uu~urJ>orutl)$ P<'tsonul r1sk nU.tt.udea, lh~ vnlue ofinlbrmntion from skill 
d(l\'Plopnwnt. l., J und Uw vuluf' or inthrmution front ~xperht\(mtation and triuling, 
l.r• atn•t•t tlw dtHt.rtbutlnn of NPr wluch is used to calculltte E(U[NPV]). From 
lwrP wt) <~an Jlr('JC(lNllo ~~1lv.:~ thu~ ndoption modt'l to find th~' o,lt.imal aroa or chick 
JH.'US if thP fttrmt'r r.hos~ to trlol m. t.h~ first year. A;f. and the optimum oren of 
ehmk pPu~. tnduchn~ shnrt·tt'ttn r<)tttrns and information value, lWalunt.ed usiug 
J~:(r'[NPV}) t~s dn' ub_tPut.v(::.. rath(:.r t.hun E(NPV). 

t>emograpbic and Sot1ial Factors 

A:l uould Nlrht\r. th()rt' l$ nn nlnuHhutc(l of adoption. lttoraturt• whwch have aden titled 
many l)mtors that tnuy u·t.tluNlCt' th<' adupt,nm proc~ss. 'rh~ frnmework preS(~llted 
lwrP hn~ Nnpha~asNi tlw t'ittmPr's pPrsonal subj~·~(~~ivPJlOrct,pllun.s of the 
lt\U0\1atwn':s prot'it.abihty nnd ri~kuwt-;~. tfm, farmf'!t•$ umx\rt.t\iut.y nbuut. the 
t.ruttwatwn tutd thP ft1rnwf~ uttttttdP t.n )'tsk und un<:Prta.mty. ht thi~ seobon. the 
way that Vat'lOU~ Otllfir fuetor~ fit lltto tlw ftf!O\PWOr.k iS descrtbnd. 'l,heso fnctors all 
mflU('lll!~ tlw aduptmn dPc~Ismn hy mthwucang tlu1 ftlrtnN•'s sub)octwt~ Jlerceptiona, 
UOC('rtmnty nndlor at.t.lt.Udf-'$. 

Avatlttbtbty oflabour ts hkPly tu ulllut1nce the gross. rnar~m of chick peas. Gc, 
thr()ugh .tt.q; (l,fi(l<:t ou tlw vwhl uftlw crop. Additionul working tumily members or 
tttlStNl t~mployPPs pravuiP thf! opportumt.y thr the .fJltm to dt'velop Uw technical 
kuow·how rr'quirNl to t:rutl n ~mall arN\ of a new t1top. 'rhe naed for E-xtra care nnd 
pnhm:t'!e at ttmE's or JlNlk labour d('mnud whtm trinling a nPw crop highlight the 
tmportunct1 of the avnllahllrf,y of skiUod nnd committ-ed h1bour. 'rherefore a farrn 
wtth }urger· number of workPts tWr hm:tarP is u1or~ likely to be in u t)OSition to trial 
and conUnU(l growtng a potmttudly profitabl(~ innovation. 

I~qutty. u.s a aneasu.rf' ofwPalth. 1~ hk<lly to ben tmsativt\ :nOuem~' on thf) initial 
trud area or a .rww erop us th1s WPalth uUow~ th~ fnrlti("f to invest~ n relnt.ively 
small(~r proport1.on or Uu••r wPalth to vmttlltE• mto an uncertain enterprise. The 
utlpact of this f'ttctor mny h(lJm.rUy through if...q n~humtJOlt ofllnanclol t~on.strainta. 
as weU as tbrough de(:I'Nt~ing risk nvnrsion wlth increasing wealth (Anderson et al. 
1977). 

Age and experi~nCt:l of Uu~ fnrnun· as indicated by the number of "years tha't the 
farmer btas been farmmg in the region is likely to htvtt n range of inftue.nl:es on 
adoption. 'l.'he fn,rrner·s previous cx,·.er•ence wtth other innovations may have boon 
t:•ither positive or neg,•ttv(.,, and this will likely ittftuenoo his or her perception of 
Vr:. Age may inlluenoo ru~k aversiott~ with the traditional view being that older 
farmers .an! monl r.isk tt\fl\ra€. lf true. tbia would mitigu~te agaiust adoption. 
Experten~l will improvE' the farmer's skill at (~top production. Again thia bas 
positiVl\ and uagattve tlORaibilities. 1-ligher skill inereaeee the opportunity cost of 
not grow inK the traditional ~ltoJl. On the other hand it may enha••~ the 
profitability ()f the innc>vation. Finally, •• more experie.nced power may have a 
lower level of unoottainty ubout the .new el'f.)p·s performanoo. ln, tit :a caae, the 
value of information du(' tQ reduc:t.inntt in unoortaint:t would be lower. 
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F'armt~r's 1.wrsontd discount rate 'Hld tim~ ()mfm·ren-.~ u! likely w inftuenoo adoption. 
Thtt htt;h~r t.bP dim~ount r~lt,('. or pref~~nt~ for shorwr lnvestrnent hori,.on.s the less 
hkPJy Uw fhrmPr t$ t.o lnvt,Nt ut t.h(~ uut~ml trial y(~•trs for o new CfOJ) in order to 
dflVfilop dw skill~ tNlUlN'd thr grow.l.ng th~ crop ltnd identify its long ~rm 
prof\t:aluhty. ~.rhts fad.nr u~ hk~ly to tnflut~•nce Is• unto be influenced by the 
fatrof)r·~ UI(P UUd f)UUflCHJJ' SJtUUf,l()O. 

J~XJ)(~rwrtt:f• with umovnt.Hms ofstmHat t.ypP8 wiU .m.oat hkely influt-nce £tdoption in 
u i)O~lhVt) NNtS(), EX(Wl"U1 JU:(l Wttb otbrr gram lf•gumoH will .imJJJ'()V(~ t.he u~bnical 
nnd r.tutnugc•rlwnt $ktll of' Uw mdtv.idunl fartn<~r. This fitct.or will probably induonce 
t h(l uuhul ~•zr' nml thcl rntf\ of'Rkill dt•VPioptnt'nt through trialing. U will also rn.-an 
ttuH ndophon dm:umm~ bu~-d on trtal mfbrrnllt.lon muy hav(~ a hight~r nbanc.e or 
(~orrP<!t mt.C'rprPt~tmn. Thu~ fadnr tf; rrw~t hkPly t.o tfdUt!f\ J.'i anci.iru:~ase <it··· 

F·arrnN·$ ~U11 Rnnwturw~ r·ntPgortH<ld as lwmg ''mnovtttJvcl~~ or ••e<msetvatiVB11 in t.he•r 
apprmu:h to manag<l.rtJ('OL What hflR bP.fund thPRt~ d(lscr1ptions is not d()D.rt but it is 
n'l1t'lt:t.Nl n1 ob~·fVfltwns that. dJffc~r(•nt far.mP.rs rNJtun~ u gn~au~r or lnaaer number 
uf' ohstJrvntHm~ of ~tw<;('~~ by oUwr lilttn('rs h<lfi>tl" trudmg anmnovation. 'fbis may 
[we dm) to dtflhrtlft(!P!ol Ill uny nr an of' thn otlwr fiu:tors dJSCUssed hN't''· For whatever 
rN11'lon. 1t •~ hk<11Y that sorn~on<) who lS ~lowM· to tr.raJ vulu.(~s Is und 111 low•.lr thnn 
~omPmn) who rushe-s Hl or ~(~Jwrully hns loW(lr prt<!f'{Jtion~ of th., protitflbHst.y of' 
n1novnhun~ Hl g<)UN'nl H •·ould uiHo b(t thnt Ronw farrtwrs rnuy put a sodal statut:t 
vaJur~ to hPrng SPPtt to h<• uut(wnttVft. 

The numlJPr nf yrur~ takr~n for Hw ntrrtwr to lwnr uf th<'' JlHW crop is likely to be 
fl('gattV<l)y <·orrPlawd Wlth ndoptwn. Tin~ ~uggtt~LCJ a hack ofmuirest on thf~ pa.rt of 
th<-\ farm•~r and. twnc<\ l$lik(lly to mf.lu(ltw<• t lw valu(1 of infortnatmn for Jearnmgf 
lv· 

[)jsbule(l, t.n Uu~ nPar()st ndopt.Pr of th<l ntno'.rtttlon and the fn"quen<~y of c::ontuct t.hot 
the fa.tnwr nululta.ns wtth tlwm •~ hktlly t,o m~gatJY()Jy innuenC(~ adoption of~ the 
ntnovut.aon. 11hP c.Jmwr tfwy are t.o thf) n~tu·e~t ndor>tf\r und the higher the 
frPqU•1n(~Y of cont.tu!t wtth Uwm. the mor~ HkPiy Jt ls tha.t the farmer wHJ mcelve 
valuabl(l mthrmutmn nbuut. growmg thfl t~rop, imprf>VP thPU" skill and l'PdU(!e th(~ir 
uncertamty nbout th~ t•rnp. ~l1hPr(1fore thP UnJHtct of this variable .is through its 
rffect on T;,. 1 s and l 1: . • 

AcrAl~S t.o ROUtf!(1S of f;(lchnma1 knowlrdge and infor.matiOil such llS. (~xtensj()h oma~rs 
orld tndustry .~lated mtldta is ltkely to hnprmm t.he profitability of the initial trinl 
nrea through its impact on the farmer's knowledge. The farmer Is al*> likely to 
have rnon~ e.xpectltbons of the dtstribuUon. of the profitabdity of the crop. Thb will 
1n turn n~duoo the numb(~r ofyfHtrs .nHIUired hefoi'P full adoption takes J)lace;,. 
Again the t.m()act ()f this factor 1s through its impact; on (), , I D and Is. 

'l,ho nurnb(~r of positive and t~egativo attrtbutes that the farmer il880Ciutes with 
growwg a newlegum(1 t:rop like chick J.eas will diroctly innuenoo adoption. This 
factor is the reflection or thlt perceptions they hold about the crop and hence will 
inftuencx~ the values nf' f; c , Is tJnd I a. 

lnt.eractions betW(~tt thl.-. various entci1Jrisee ~trc tJipt.ured in the gruea .lllaJ'Iin of 
each. Pnterpri.se. l~xamplos bn:lude nit.rogen fixation by the grain legume ur 

11' 



fHl~tnl'(' plm~') m tt rot.at.um nml th(~ brNtk Ul tb~af9e cycle f)f t.ht' various ph-.11188 o£ · 
n rotnt.1nn 

f'on~lusion 

ln t/tnft JHlpt~r WP dPV(IlopNi. n nonr~ptunl frumPwork of adoption nf art ~tgticultural 
mnnvtrtJon th~tt: uldudN~ t h() dyJlnmtr nnhtl'(l of'ndopt1on deei~tc:U:Ul and aur.ounll for 
lNI.rrung by llomt.t. pPttmnal (K'.rt•t"pt.u-m~ ()f .rt~kmC'ss of thr- innovabon. individuara 
nthhuhl1nwm:d rtl'lk rmd ~rwm~th·•mogr~lphtc fadors. lm~h.tstc)tl of.sU<!h facto~"$ in our 
t"UIU'Pl\1 unl rrmnt1WlWk of ndopt.lon OVPt(•Omft~ lh(\ ('Ommcm :o\horu:omings of Pl"PVious 
ndnptum ~tmlws. ·nw c•uncwptunll'ranu•work Js hmng Uf4<,.d to. dPvt-'Jop a 
Iongtttuiuuat survry nf ntnu.nd l a() fortnC\rs ttl tht:) wh~nt.bt~l.t ofWt'folt'Rrn Auat.raha 
wlueb wtH provuiP Hw mfhrnutt.um n<'r.Ps~tlry lbr lnulcbng n dynntnic mmful ot• 
adopt um nf ~rmn tc~glnnc~~ umlPr tnl<'(lttnmty. tPho ~urvPys ~~~ pPtN)llfllant.etvtc:-ws 
tmt\dUl'h'd frnm l H!l4 to lUH7 nnd thPy wlllptuvutr~ a un1QU(1 opJ10rt.unity tn gath~r 
t}mtnru'al PVtdt:tnc·P thr th1~ mmiPl nnd vnluintP .1t. \\1f• Wtll d<"~:rab(l UtPI'(l~ult.~ of 
th(' $UJ'\"tly 10 $Ub$N)tWnl JHltWr$, 
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ApaMmdix. A. A Glossnry nf thtJ VJlriublt\ namos lUted in this paapor and their 
df'scrint.mn 
Vtarudllt' Ut•8C:rhlt.lcm nl~ thll vu.rinbll' nume 
n~ nr();s M••rg·-,,-, """o"!'t' ,-=.~h-ic-=·k-JM-,-.. -c-ro ..... p..... -------------...,. 

<; ~ ( ~rm~~ nutrg•n nf' t.ht• ulu~rnnUVtl «"nt.ert,ritk' 

ifr 'l,otJtllU'nbiP IU't't• ul~t,ll(' Nnls of It f)lrnt SUi.tnbJtt fht thic.tk Jlell$ 

~4 ArNt of duek tw~u• 

·"' i ArNt uf t:h«) nUN·tutlJVK~ N\t:('rpr•~·' 

n N••t profit 

(';( MNUt gtos~ margm nfduck. pmt~ OV(~t thn nn:'n plnnU1d 

cJ ,f • MNU\ grn~~ margnJuf'tlw tdf,(\'r1Ult.IVt1 (lf\lf'fJltl~~ UVt•rthfl tlt1"ll 

phtntt'd 

A~ • OllUnml nrNt of ~~hu~k .,,(~ns m ~NlRon I •f'thf' ft•rrotl.t t:rutlt'd t;h·'" 
"•.t 

l1r'Ofl lU t}W flr~t Y(10r 

A,; Opt.unnl tu'fln nf (•hwk llNl~ ut sNJson t af lhf' fnrmt't dul not. t.rutl 

tltP N'Op Hl t hn first yPnr 

cX
1 

Gro~~ murgm nfdm·k flNt~ trthn ftlrlllt'r H~•~tot A~: us th•~ Jllant.ing 

rul<~. 

n: Urt)AS UU'll'f.{Ul of (•luc·k J)(\flS •fthP t"armf\r umu~ A,;' n~ thP plnnUng 

I 

n 
ls 

ln 

A,,., 

•• a­flu 

NP~~1 
J? 
tl 

ruh•. 
•rhm~ u1 yNtrly inttrt1t.twnts 

Numlwr of Y''llr£4 m tlw fnrnu.'~a~·~ pla.ntnug hor•zon 
Vohu). of mfhrnuuum frnan trmhn" fhr sktU dt~V(lloprnNlt 

VnluP ot" mfurntntmn from trJUhng for d( .. ctsmn makjng 

ChttngP m f hP· nn:)tl or <!hick pN:t.~ us rPsuU, of t.h~ tta1tl an yeur one 

Varum<!(l or gto~s margm of (~hick PNlS tf trinled in YtHlr one 

N~t proSPnt vulu!\ of t:be ptotlts from Yl'ttt 2 t.o Yflllr n 

f~xt.cct~d vnlu('\ 

Utility 
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