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CI.1\SSlFlCJ\'l'JON AND J'!WF1LE ;iN1\l.YSJS 

I" , ~ j: · ., . I - u ,,CrmGn «Sl.<,h)dr-

Ju] ic llt•i1:io 
Myron Shenk 

Techno1og:i.c:1.l ch;mgc :nnong ~m<tlJ farmers lws long he<2n a topic of interest 

umong applied researchers, and social scientists. Experiences have demonstrated 

thilt technological change docs. not Occur sirnply bE'C<.illSC an improved production 

technology is availnblc for farm use, but numerous f;ic:tors condition the accep-

t:ince of nt'W production t(.><'hniqucs (StcV'-'n's, 1977). These fnctors lwve c<rnsed 

n;sl·arch,•rs, p1amwrs and government institutions to incorporate into their an.3-

J_ysis concepts such :is f:irming sy::;tcm:-;, risk-sh.1ring <.ind buffer institutions. 

An important 1 imitation to studying the adoption of improved technology by 
I 

~ma11 produce-rs is the Lick of genenllized thcoretic.:11 models nnd .:1µp]ied ;:maly-

tical methods, ·not only to explafn fP.rrner's beh<lvior, .hut to cL1s!'Oify LJnd predict 

f;1rmer 1s response td new technological pntterns. This is a very difficult cons-

tr;1int to overrrnn{', bec:msL· of .the great difficulty ·in i~o]nting and measuring 

int<ingib1c and cxogen0\.1!; fnctors which may cornJ.ition exrwcted farmers behavior . 

One menns to ht•ttcr un<lerst:-incl ;:i farml!r 1 s response to teclmicn1 change is 

to monitor fnrmt;rs' re;wtion.s to improved techno)ogy after· they have h;id the 

opportunity to t0st and pi!rticipnte in the production process ut~1iz:ing improved 

producti<m·mpthotls. This simple appronch .should permit tlie identification of some 

fanner cli;1rnc.:l1.•r:istics whjch cou]d lw rmud<lt'red as ;ln npproxim:1ti.on to the con:_ 

<'L'pl of tlin•shoJd~; for ;1dopt:ioh. 

- ------ -·---- , 

1/ _ llr.ric1dt11r;!l Ei.·onomjsL C/\TlE, 7170 Turri;ilb:;, Ct:1:H11 .. !{ic;1. · Bionwtrici.nn. 
CATlE. /170 Tt1rrL1lli:;, Costa JUca nnd i-ivPd Sci1.'ntist. li'PC .(Or.-(·gon Stntc 
Un ivl'r!; it y). 
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Considerable literature exists reporting attempts to explain adoption of 

technology by observing groups of small farmers who have already accepted tech-: 

no logical innovations. Feder, Just and Zilberman 1 (1981) have grouped studies 

according ~~ factors most frequently mentioned as affecting technological inno-

vations. They include farm size, land tenure, labor availability, credit, risk 

and uncertainty, human capital, and other sociological factors. Other resear-

chers have considered socio-personal and socio-phychological variables by using 

score systems, and analysing farmers' altitudes ·through a profile analysis metho-

dology (Somasundaram and Singh 1979, Subramaman et al 1981, Vijayaragharan and 

Somasundaram 1979). 

The purpose of this paper is to relate farmers' adoption responses to selec-

ted grouping characteristics which might be used for further classification of 

farmers into adoption groups. Also, it is expected to determine possible econo-

mic rationality for technical change among those farmers who do acce_pt improved 

production techniques. 

A set of farmers from the area where an on-going ft3nning~systems research 

program is being carried out by the Tropic~l Agricultural Research and Training 

Center (CATIE) was selected for the p1irposes of this analysis. This sample 

included farmers possessing some of the conditions reported i.n the literature 

as important factors for adoption of technology (Feder et al 1981) extensive prior 

information, knowledge of the production techniques, an economically viable tech-

nologkal alternative, and a known final product price. 

The concept of appropriate technology is coos:idered_as critical for adoption 

of new technology by small farmers (Flinn and Lagemann 1980, Rut tan 1977) .• A 

technical innovation is considered appr_opriate i.f it fadlit;:ites the substitution 
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of relative abundant factors_for relative scarce factors of production, at a 

given price structure. This implies that a technical alternative for farmers 
j 

n .. -
.should be consistent with a set of elements such as their objective function, 

factor end'Owment and _efficiency, both at the technical and market levels within 

their diversified farm activities. These are i_ndeed requisits to be considered 

by agricultural researchers from the viewpoint of technology design, and the 

socio-economic environment in which small farmers make decisions for agricultural 

production. 

One approach to appropriate technology development is the on-farm, farming 

system research (FSR). This methodology involves the-farmer from the beginning 

of the process of technology generation and also includes several joint evalua-

tions during the process to ensure the generation of technological aliernative 

as suitable to farmers as possible (Navarro, 1979). This paper reports the 

assesment of farmer responses to a vegetation management weed control technology 

which was developed during five.years of cooperation between personnel of the 

International Plant Protection Center (IPPC) of Oregon State University, CATIE, 

and small maize growers from the Atlantic humid lowlands of Costa Rica. 

In terms of net changes to the farmer's practice, the technological alter-

native involves adjustments in timing and rate of chemical products that are 

already widely utilized by.small farml~rs in the area (Escobar and Shenk, 1981). 

It also introduces the use of an inexpensive spray shield enabling earlier h~rbi-

cide applications. This weed control technology was developed following CATIE's 

FSR methodology which _included characterization, technology design, on-fann expe-

rimental trials, validation (_farmer evaluation) of the best experimental results.· 

~ 
-

-
and a continous.agronomic analysis incorporating feedback within. the process. 

-~~-_,., ('1 
:<::~ '-1 
·~;~. 

Analyses have sho~n th~t the ~~chnology meets several of the prerequisites 

found import<lnt- for this area: it is economically <.1ttrnctive ;ind Jabor-savi.n~ 

I-]·'-
• ll 
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to farmers (Escobar and Slwnk, 1981); it is focussed on weed cont·rol which it> 
~ . 

perhaps the most limiting technical production f;wtor (Escobar. nnd Shenk, 1981), 

' < 

it represents :1 simple modification of common practices, ilnd its 11se npparently 

introduces a s'~ructural change in the economics of maize production by shifting 

the production curve upwnrds (l~scobar and Shenk, 1982). 

The validation phase of the FSR methodoJ ogy included the eva l u~1tion of the 

final recommended <llternative during two maize croppin.g seHsons by "32 sm<:lll far-

] mers of the area. During this period, some climatic. pedological. economic ~nd 
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socfal characteristics wen~ recorded through weekly visits, including <.ill f;-inn 

input-output activities, a control trial, and human <rnd capitnl inv0ntories. 

' 
Farms were monitored in tlw planting season following the..validntiQn tri<lls to 

detennine the degree of utilization of the improved pr.act ice:s. 

The Analitical Framework 

The monitoring activity made it possible ta differentiate level of adoption 

among maizl:' growers. The simplicity of the we€-:d contro1 te«hnology pE'nnitted 

the grouping of participating f;.1rmers into four c<1tegories: a) non-adopters 

(Groµp l); h) low adopters: those farmers that adopted only the pre-plant~ng 

vegetation management techniques (Group 2); c) medium adopters: those who use 

the technology in Group 2, nnd also the appliC"ation shield which was. providc~d _ 

during the V.11 idation ph:iSe (Croup 3). ;md cl) adopters of nl 1 prnctices and the 

rate of ch.e.mic<lls recommended in the'.weed control technology (Gro11p 4). 

Based on· previo11s litl•rattJre <ind on the ;1rea characteristics, :i· set of variH-

hh's W<iS 'hypothesized HS key fi1ctnrs infll1encing adoption of improvt•rl technology 

by sm;l} r. l'i_1rmers. These vari.;1bles includl~ farm resouret•s :.ind t.lwir 11s(~, with· 
. - . . 

emphasis '011 lnh(ir which is t.·he mrist limiting f;wtor in this 11re;1, Home meAi::11re-

mt~nts of tlw rarmi;>r wealth stntus. ;md somP site ilnd pcnrnnal "h:-1i-nctPristics (T;1h!P "2) • 
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Previou:,; to the testi.ng of chis hypothe::;is, a factor annlysi:-: w;is performed 

to establish ihose vurinbles explai11lng mo~t of the variation among farms. This 

procedure had n twofold purpose: 
' l 

to check the potent ia.l (~Xpl<rna t ory power 0 r 

t'lie hypotesi~ed variables, ~rnd to incorporate into this set of v~iriahles those_ 

with high comrnun<llity. 'The factor analysis made it possible to select the f.inal 

set of variables which explained 70% of total variation among farms. 'fhree v~rie-

hles were eliminated from the original list because of their multicolinearity 

and low communillity (Hen:JO and Escob~n-. 1983). 

A 1 inear discrimin:mt function was used as the st<itistic;1J appro.nch for tes-

ting the propossed hypothesis witli the four adoption groups. This analytical 

' 
tool was also utilized to L!ssign farmers likely group membership. This permited 

the generntion of two additional pieces of information: 1) the classification 

coefficients wl1ich may be used as. prediction equations, given the value of the 

variables for .a specific formers. 1rnd 2) thl0 profile of each exclusive group of 

adopters based on t.he selected_ variables. This helped underst<m<l the rntionality 

for introducing or rejec:ting technological change for maize product ion. 

The linear combination of the discriminant variables. and tl1e classifica-

tion function· nre of the generc1l forms: 

J). 
1. 

. .- .·: ~ . · ... · ................... • .............. . 

and 

·Where: the score on diser:iminant function i 
, ·~ 

d's weighting coefficients 

· ·· Z_'s ·values of.··1) discriminant variables (X. to X in '1';1b1e 2) 
l . p 
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the class i. r icnt ion score for group l 

the const:int 

classification c<wfficients 

scores on the <liHcriminnting variables (X. to X ) 
1 p 

With the exception of soil fertility. all variables were measured in cardi-

nal bases to f<Jcilitate further :;pplicat.i.on of classification coefficients as 

prediction weights. The use of indexes would have introduced several difficul-

ties using these results as for~asting tools. 

Results of the discriminant analysis and the classiffc<>ti~:m procedure appli-

cation are summarized in Tnbles 1 •llld 2. ln Table I. the :initial form classifi-

crttion based on the adoption recorded during the monitoring phase is compared 

with the classification based on tl1e discriminant analysis. The fact that only 

two farmers out of the 27 are misclassified. suggests th<it the vari.ab]es chosen 

were adequate to confirm the original selection and to dAssify farmers previously 

expossed to ;ipproprfate technologi•_·al innovations given the product ion conditions 

of the study area. 

This informntion s11ggests that thP hypothesis regarding the rt.'lat:ionship 

of adoption nnd some c"conomic, personal and filrm site ch~Jracteristics W<'IS. well 

founded. Whether or not this set !)f vHriablPs could he used as a tlireshold for 

t<:.1 chnology adoption wiJ 1 depend on' a further score c·onstniction neP<led to .jointly 

mens1ire vari;1blt•s wi.th a multivnrLJte distribution. The application of the linear 

discriniin;int funC'tion, detenniner; tlH:>. dir°ferenti.ation of the snmplt> {n four mutua-

lly exclu!-'li.ve grcrnps.(l t<:i 4). Consequently, estinwtt-d Cli(~ffieients constitute 

wPights to ;-1ssign· ;i spel'i.fil· · fnrm tn. any group. Signi fica'nc,e of c·m>ffi<'ients 
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--~--------·--

N£ of l~iJl.m Tni.ti.~~l Funct i.onal Pro1xi1Jj_ Ji t y of Mcmlii:·r~,J1ip 
Group 1;roup in Each.Group 

Classif. Cl.1ssifi_c. 1 2 3 4 

-----·------·---------- ------
'3.··. 

1 4 4 0.0148 0.0tiOO 0.0000 .0.98')2 

2 2 .-!. o.uoou O.~'JSY 0.0011 0.0000 

4 .3 3 0 .,1-.q 
l . 4.. J.. I~ 0.J.680 0./.728 O.:~HJ 

'.] G 3 j o.uooo 0.0227 0.9737 0.0000 

7 3 .3 0.0000 O.Q248 0. ~J752 0.0000 

~1 . 8 1 l O.'-J956 0.0000 0.0000 ll.00~4 

') ) ~ 0.0000 0.0003 0. '.)991 0.0000 

10 2 2 0.0001 0.9U2 0.0367 ;). 0000 

l.l ~ 2 o.ouoo O. r1<),1~: 0,. 0058 0.0000 

12 4 4 0.00:19 o.uouo o.r,ooo 0. <J<)50 

13 ) 3 o. L:ou 0. Q(j 31 o. ~i407 0.094~ 

* 1'l '.-!. 3 0. L1CCO 0.1.806 0. 8194 0.0000 

-1.s 4 tj l). 0~0') n.oooo 0.0000 0. ')9YS 

16 2 2 0. 014 i 0, 11'J1·1 0.'11':";7 0. (J'/28 

1.7 3 .3 0.01)00 I]. C ~. 1~ 1 O.'JW1B (). 0000 

18 2 2 . (;' (10ll0 !1. •)<1'J2 0. 00Uf1 Ll. 00lJO 

l'J 
., ,, 

lJ. 0000 G. <JJ.<)J 0.0G96 o.oou ~- "' 
~~ l 3 J o.uooo Cl.-~100 0. :~GOO e.oooo 

i. l l 0. 'J'J84 0.0000 0.000!) 0.0016 

~4 1 G. ')dl l 0. 1)()()() Li. 00 1j1) il.0189 

:JS 4 4 L1. <;oos o.onoo o.ooc-o 0 ._'J';:J~ 

., .. 
. "-'.) 4 4 0. l)Otl2 I). i_)t)(:'J 0. OSCJ'J I). 'J.122 

n 4 'l li. l}Ll 31 Q.0001 o. 000·1 0 "'J'J("~ 

j I 
' 

~q 3 3 0.000') 0. 0,1 ... >8 OJI~-~ 0. lJ<J~ 

.lO. 3 3 0.0000 O.~~"J·p) 0. 16;:~) 0.0000 

--n ·J 3 0.0000 0. OG'lfi o. ~noJ 0.0001 
-J(' 

l .. ! 4 ·l o. fl7'12 0.0•)01 0.0007 o. 1 2~)n 

_,_ •... ;. ·- -- .... ·- -· - --·· ...... --- -· - .... ·--- ....... -- - - - ·-····· ···- .. - . - . - --.. ·----· - - -·· ··- - -··-·-·-·· 
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could he testl'd through cannunicnl ;111alysi.s, but suc-!1 infonnat ion is n'<J1111dnnt 

to this analysis. 

The.estimation or postt>rior prohnhilities mt>;.J~rnres thP ch:llll't' ;1 f:irml:'r h;rn 

to be clas\~1 ified in e;.1ch of till' follr ndoption groups. Ex<·l11ding thrl'e c;nws. 

there is a high proh;1bility that fnrmers lwl.ong to the group to whid1 th<.>y li;1ve 

h~~en assigned through the runctinn;il <Jtialy:.-is. 

Estimated coefficients for E><H'h of the adoption groups (THhle 2) S('t'm heavi Iv 

influenced by two site ch::iracterist,ics: totc.1.I n.dnf;1ll mt'asured :it tilt> distri1·t 

level, ;mJ tlW SOi"J fertility indPX <JS COl1StrU<'h'd from c\wmi1•;il .rlOiliysis or <1 

combi1wd snil s;11nµle from t'ach farm. Although thest> coefficients an:> diffii·u.lt 

to inti:rprett:> since tllt>y <lrt-' not stand;irized, tfie import;Hl!'f' of t1H>8f' ral'tori:; is 

t'vidc.·nt sir11·e tilt• presc->nce ;ind ngressive1wss of some weeds are directly rehited 

to rai.nfall :ind· the qmility of the soil-. 

There ilre two geographlcnl di:~tricts in the nn':i with significant difft1ren-

t·es in r:dnf:ill, hoth ;1nrHmlly :rnd by cropping Sl-'nson (e:s1.·ohnr mid Shenk, lY81) • 

previous coopen1tion at tlw timt• or tile improvt··d tl•chnology ckv<>lopmt'nt, and the 

f:inner's JevPl of education. Th~'Hi' vnriahles havp heen reportc:>d in tlH• li.tera-

lure as r1.•lrit<.>d to tf'chnological chm1gp (Fc•dPr Ht :il, 1981). Tia~ :ictive parti-· 

cfp;ltioll Of f;irmen; d11ring till' on-l;irm trf;J] p]J;JSP incre;lS(•cJ t:h<~ dt-gree of ~ippro-

priatneRs nf the technic;il innovation ;ind 1·01ild lw t;Jken ;ii-; nn indi1·ntio11 of the 

import;111ce of snmt- factors likP tl'H' risk ;1ttrih11t:it,le to tlw tecllnnlogy ·its(•lf. 

The rrnpo.-t ion of f;Jrm l:rnd d1·voted to nnnu:.i I ;ind per1111111e11t i'r11ps was a lHo 

import:Jnt for 1· lnssificnt Ion o( nd<•pt ion gro11p8. This land al lcwat: ion iH appa-



Table 2: Est:i.rrEted Classification Coefficients frO!"'. the Linearized Discr.iminat 

Flmction for Detenn:U1ed Adoption Groups 

Variables 

Const.a.'l.t (x
0

) 

Tutal family lab::lr (x1 ) 

Faruily lab;?r available for fa.nu use (x2) 

?revio1.1S o3ope.ration with on-farm trials CX
3

) 

Fanr12r' s age (=;
4

) 

Fa.r."1\er' s fonnal edt1cation (x
5

) 

?rQ;;ortior. of land ir: an.r.ual crops (x7) 
..... . ~ 

Prot:XJrtion of land· in ?2flLB-nent crops {x8) 

Es":.imated total livestock value (x
9

) 

F'"1i.'1fall district <~0 ) 

:Ji.s;:ance to closer supply /m:rrket cente.r (YJ.l) 

S:::;i:i. F'€::.rtility <ir1de..x (x12 ) 

kl.option Groups 

1 2 3 4 

-267.80846 -230.57911 -222.51695 . -284.6:239 

0.10829 . 0.15127 0.11904 0.17799 

-0,28009 -0.24106 -0.22885 -0.3125G 

39.68600 32.01305. 35.63871 39.46563 

0.96902 1.05934 0.99616 1. 

6.04192 6.02222 5.32911 .5.91789 

-~_939.qe -2,539~6 

1. 45123 1. 40304 

0.58101 0.53955 

-O.U0078 -0.00064 

151. 27279 l39. 89151 

2. 85151 2.20146 

19. 48735 18,44050 

0 

_..., Qt:i., "· 
.:.. . -" _, ........... ...,; 

1.36002 

0. 57957 

-0.00066 

136.18418 

2.39774 

18,08689 

-3.26tS'76 

1.54060 

-0.0COi6 

153.89574 

2.84959 

21. 81511 

,' .·· 

0 
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or othl·r groups. 

adopter group (Group I) is t'·vident in almost E>Very v:iriahle. 

' . 

The avt-r;1gp v;ilue of Ji.sc·fimin.nting v:~riables whi.<'h rcpn.'S(:'nt diff(•re1win-

ting clwr<H:teri:c;tics among Lirmers is shown in Tnb1<0 "L However, i11divid1.1;JJ elt>-

ments of tlH~ Het do not necessarily conform to s1wh difft•rentintion, sill<'(' il is 

prec.ist.>ly the mut1.1al intl'rai:tions :Jnd combin;:itions of thoi:a• vari:ihh!s tlt~1t m;ikt!S 

the multivariablt' nnalysis rnPaningf11l <JS ;in:~lytic;ll in::;trument. This implies 

tlwt the co1?fficients pre::;ented in 'J';1ble 2 are to lw 11tiljzed :rn :1 f'orc:isting 

tool. 1·ntlwr than the varL1h1P val11l';'S whi<'h could not h<~ 1ised as thresliold8 unless 

n group index is 1~onstnl!'t1~d using those• ;iver<ige values. 

tfJE' introduction of technnlogic:ll. ·~iwngL'8. Tiii8 is a'g;;in the-1·;1sl~ of tlw propor-

tinn of hind in :innu;1.l ;rnd perenni:il crops wl-d("h t"•nds to b1~ higllPr for fnrmeni 

With H higher level Of ;1doption. 'l'otn] fnmi1y <Jlld hired 1nbor ll.SE'd for [";11-mers 

;iJso.fwve :1 pattern whic:h t<>nds to n~Lit1• tli~ group of lower .:1doptin11 11.'VPls with 

low1~r nmo11nts of 1Hhor 11til ization. 

snml' P<·onomic i11dic:1tors which ilrv 11sPful in explaining tht' pcfJnomi" ht"lwvior of 

A relevnnt· relntinnship ii-; 1 lH· l inkagP hetwl't··n the ndnpt inn gro11ps :rnd 

rPt u nm r-o l:i h~J r which is nf p11.rnmrn111 t import •lllll! in th i 8 r<.'g ion. ~; i vvn t Ila t 

whidi rt's11llt: in low frnni ly l:1hor 11til i2.n1 iori ov<>r th1' rirndtll'tion y1•;ll-. r(:'intivP 

.-.. 
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· 'I'ablo 3: AV~.2._Y!~' Value __s;_z_ th~~ l)~_::;cri~nat}ng Variables 
.!?Y P.£1(~~: . .Lon Groups 

Variables 

'Ibtal family laror for fann u~3e 
(man-days/year) 

Family le:lbJr used in fanning 
(man-days/year) 

Previous cooperation with on-faim 
trials (frequency) 

Far.mer' s age 

Fanner' s formal education 
(schcx:ll years) 

'Ibtal fai1ll area (has} 

Land j_n annual crops (%) 

Land in 1--erennial crops ( % ) 

Estin'.a.ted total livestock value (!:Z) 

1 

271.3 

192.1 

1 

44.0 

2.0 

16.9 

6.0 

8.5 

25433. 3 

Distance to closer supply /market center (min. ) 4 5. 0 

!:Oil fertility .index (fre<y..iency} 

Adopt ion Groups 

2 3 

651.3 637.8 

195.6 217.6 

2 ') 

38.7 45.0 

3.5 3.0 

19.8 18.8 

24.0 15.3 

8.8 10.7 

28016.7 37636.6 

19.2 21.6 

4 

500.l 

174.2 

44.3 

2.0 

18.0 

20.8 

14.2 

30485.7 

38.3 

1, 

Rainfall areas (mm) Guacim:>: 2500-3500 Cariari: 4000-5000 

---·------------------------·----------
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banana p1.;mtation 1nbor rc•qui remenrs wllose p:cice,; dominate the rt')~ion;il markl:t 

for labor (Tables J Hnd 4). 

Other varinhles such ;is the,;• w,!;Jlth-like ind.in1tors (l<Jrm, liVl'Htock <rnd 

'' 
cnsh costs vaiues), and otllt'r land us~s· show low vaiues for tlH' non-n<lopters 

(Group I) in relation to other adoption groups. Although these vari;1bJes co11ld 

be int.erpreted as indicators of tlw implicit risk-;1doption relot.ionship reported 

in the literature, the tendf>ncy to change value with' the level of adoption ts · 

not consistant in every· case (Figun:.' I). A similar tendency s•~erns to be present 

in the relationship between other Pconomic efficiency indicators Jike net farm 

income, maize incrnne and the adoption groups. These findings demonstrate, again, 

the 1 imited use of the individual v;Jriable values to under.stand tile mu.It ivarjate 

effect of those farm char.-icterist in; over decisions involving ,·idoption of improved 

tt•chnology. 

ln general, farmers with higlH:·r returns to lnbor and c:ish t»·;pt~nditure both 

nt the farmer and the maizC' product ion syHtem lt.?V<?ls Are arlopting weed ·c·ontrol 

recommended practices. This is ;J]so the case nmong those farmPrs obtaining the 

best benefit/cost relation (Figure l). This seems to be tllP. economic r:itionality 

for tedmological change among-fanners lilldt.>r stmly. It would imply tlwt these 

formers might be labor usf.! mnzimizers which conforms both tht> regirnnl J;1hor 

market and the lahor saving 1·h;;1r:wl•~ristirs of tlw tPchnnlngic:.J! •ilt<'rnative. 

1wtive.within his fanning ;1ctivfty <:lppears to providl' l'rnJugh informntion to clH-

sHify f:Jnners into <ldoption grni1ps. Thrc111)l.h the 1ist• •)r multivariate.· :inalysii? 



Table 4: Average Value of Son1e Economic Characteristics of Fanns by Adoption Group 
J 

Variables 

Total hired la.tor (nan-days/year) 

Off-fann lal::Dr (:rran-days/year) 

Estirra.ted fann value (¢) 

Area in p:;>.sture ( % ) 

Are.a in bushes (%) 

Area in maize produci=:ion (has) 

Total faTITI mput cash OJSt/year ({t). 

~1et fa.rm. income/year (¢) 

Net maize inccrne/na (\t) 

Return to total fann laror (~;hour) 

Return to family fann laJ:ior (~/h:nrr) 

Return to family ooize lal:or {~/four) 

P.etun1 to fcu;:rn cash oost 

Return to ma.ize cash oost 

Fann benef it/oost 

Maize benefit/cost 

1 

.154. 5 

11. 7 

148333.3 

48.8 

36.8 . 

0.8 

8842.9 

6230.2 

1499.0 

5.9 

5.9 

13.0 

3.1 

4.9 

2.4 

4.4 

l1doption Groups 

2 3· 

249.6 331.4 

9.7 13.4 

322750.0 315080.0 

24.4 26.9 

42.8 47.1 

3.2 2.4 

17720.7 25924.5 

21346.7 11657.5 

3888.1 4025.5 

8.1 9.7 

13.6 7.2 

35.9 38.2 

2~1 2. 5 . 

4.3 ... 4.0 

1.9 3.3 
\i 

3 .• 9 3.6 
''I· 

. .,.: '' ... ·· 

4 

326.3 

19,3 

237928.6 

22.6 

42.5 

3.2 

16792.3 

13666.5 

3348. 7 
\, 

15. 8 . 

9.3 
~ 

40.2 

10.1 . 

5.8 . 

10.8 

4.3 

.Q 0 0 
~;.,< ... ,,~ .• ,. •. ,.,~--·-·-~·--··~~-· f""!"'!""' ~ ~ ~ .• ~· .~L. ~ .~ .~. ~ .. ~ .... ~ .. -~.~-~-,)::i;:~ 
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NMI = 
RFML= 
Rffl = 
FB/C::: 

RFFL= 
RMCC= 

MB/C:: 

-~---------------------·· 

-------

Net maize income /year 

Return to family rnoi7e labor 
Return to ·totci form lnbor 

Form benefit /cost 

Return to family form labor 
Return to maize cosh cost 

.Maize benefit/cost 

NFI 

___ --------- R F ML ..------·- . 

RTFL ~ 

FB/C .,, 
RFCC..-
RFFL 

RMCC / 

MB/C / 

--·- ------ ------_ ··--:------·--.-..,---,----·· ··-· - ---:---i--- , .. 

2 4 ADOPT ION (.;1-{o. w:·, 
Figure I Relotioni; between sorne ecorwrn1c ind1r:otor onci adoption 

· groups. 
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excltrnive groups, including post.erlor prohabilitit's statements to t:•v;lluate 

likely membership to a specific <idoption grollp. 

In tl!is•c::ise, this cl11ssificiltion·procedure·hd.ngs ;d1011t <ln ;idoption for-

casting tool, th;it a1Jows the clnssil' icati.on of a giv1~n farmer into one of the 

adoption groups, even if the functional form:'.: might be site~· Hpeeific to the ;;tndy 

area. Thes~ prcdictio·n functions 1'onstitute ;;n instrument for ~~xt«-:nsion purpo-

8es, which .is the next phase to be undert::iken. Two major advm1t:1ges of this ins-

trument are: a) it penni.ts a pre-ev<Jluation of the success of the transfert'nci: 

effort by idl?ntifying t:irget groups which, in turn, allows the pJ.,rnning and bud-

geting of the activity, <.rnd h) .it is simple and relatively cheap to irnplemPnt 

dl1e to the reduceJ set of vnriahles that can be quantified at the farm level. 

Farmer profile by adoption group does not show a df~fini te put tern <3ccording 

to the levels of technology adoption. lt is possible to distinguish some tE•n-

dencies to \1;1ri<ltion through which it lower average values for th1.-' lower adoption 

group could be detected. 

Likewis~>, the <:1nalysis of some economic indicators indic;:ite ri definite re1:l-

tionship.hetween returns to labor ~nd caRh expen<lit11re and the levels of adoption. 

This suggl:'Sts that in this <'HSt~ the nhjP<'t ive. funct'ion of thi=~se f:-irmers might 

he the mnximizat1on of their rt>turn to 1 l<ibor. 

In gencr<il, this mc•thndo1ogic«J! nppi"lVlch s·eems worthwh.i le tP IH' repeted 

elsewlwn~. looking for generaliznt,ion. and repetitiveness in other :irPns with 

small farming system~. 

/leg. 
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