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INTRODUCTION: 

. - - ;, i~ .';-: .. ' ' ., .. : ... 

"· Prod~~tion resedrch for small farmers in L~tin America-' is now generally recog_.. 
. ~ , . .~ ::.· ... ;~~H.::;.i··,_ .-; :.~~:C ::. :.. . .. 

nized to require a -different approach, design and interpretation from traditional. crop ... · 
. - - . 

production. research methods as used in Europe and North America~ ·. Jhe changes de-

.. signed to better meet' .the small. farmers. situation have so far. focused prima.rily on three: 
· ... _-' 

additional requirements~ Firstly, the need to realize research· on new. practices or ma-
: \ '/; . ::·,,. : ~ ·.: . _ _. .. --

teri a Is within the region for which the application is.intended.' Secondlr,, the need to_ 
... -~·l ',• 

consider various levels of financial inputs, in order to structure recommendation.s to the 

farmers• ability to pay for them and his preparedness to qccept the risks involved. . · 

Thirdly, the ne.ed to infuse new methodologies on materials into existi.rig production me-
.. - . 

. ·. -

thods, in this way avoiding ·the recommendation ·of entirely new production systems .in 

cin extremely risk- sensitive· society (ALADER,-- 1972 pp.· 56, 57fTurrent, 1973) .' 

Although the need for these changes is now recognized~ there remains a consid-

erable lack of unanimity about the role of production research, its methodology· and per-· 

· for~ance criteria for its results, in the process of rural develop~ent. Su~h .results, which' 

are generally expressed as production recommendations have,. in the .majority of cas~s, 

.. 

. achieved a very limitea acceptance by the small farmer. This lack of adoption has been 

widely. discussed ~nd used as an .argument both to justify the employment of and to criti- .· : .. · 

.. 
cize the performance of communication specialists assigned .to._ ''extend 11 research results· • 

to the· farmer. 

In this study, some of the resu.lts,of the production research in the Caquez; 

Project and some of the experiences acquired from studying farmers' adoption behaviour 

related to product.ion recommendations, wil I be employed to further define the role of 
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production research in rural devel~p~~nt. In addition, methods .for .. the interpretation 
.. , .. 

of research results will be discussed _that _may I ead to_ action programs better adjus_ted 

to the operati<;>nal ,restr~ints existing in the small formers commu,nity~ ,. 
'.), .; i ··; _; '> ;";Y• . • .:;-. ;, i ·,, • 
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11 TWO CORN PRODUCTION SYSTEMS IN THE CAQUEZA PROJECT 

A. The Farmers Methods 
:_· : 

Farmer·s in the projec~ ,region generally. make .a plowing .contract with a 
' : -~-. •• : :~,; r, . .,. ' ·~~ - • ', ' .• , f 

:· -
member of t\ie community '«ho owns oxen and a wooden plow •. Corn is then . 

. ! ·_··.·.i -!·:~f-1"·:~·:.,.· !) 

.. 

·seeded in hills, spaced 1 m. by 1.20 m. Seeding rates are three to four 
- ·-· - •.:.,·,;·;,,·.~··! :.~. :>~:-;- ... ·:~:· . -

- ·~.. . . 

:. ·.; 

plants per hill and the resulting st~nd is not. thinned.·.· The field is; weeded·. 
-.. -. ·.: , :\. - :.:· ~ : ~ ;~·.!:. t' . { - .. :· .. '~ ·:· 

·twice and hilled up once, at the time of the second weecling. : No fertilizer 
~'1_'_ ';; ·;·::;~~~;.{':"·~.:~ ·;.:· !;,.;::··: .'· 

is applied. The family harvests corn with the cqbs ·c:o~e~ec;I and ~tores the cobs 
c.- :'.~·~:. -.. << ·::-.r. !,;·~-S.'\" ·.;,._~--{R:~:-:::--·:.: -~-.: 

with half the covering leaf ~till on the cob. (Gonz6le~ and Zandstra, .]973);" 
.. , i. . . !,J ;;-~- ,' , ;··j ~ - :-..: • . ., --, ~ ':~---_.· .. .:1_q~,.'.:-·, ! ~. ;::~.: !·."' . 

A survey of 188 farmers' fields' (Narvaez, 1974). provipes.; a more precise 
f:···~ .. '.·.-·-:· _:_~~-~ .. ·2~ _:·.-:. ,.~--~-- - - ~.. , ...... --~ ·.:. :_ . ~---~- :\>•\ ··:: "--~~-:}~~::·_;· __ -~--~:.~:.! .. :~·~:-__ :-~::~'.:~_ ... _.:,::·i·_-~_· . ; .. _.· -. .' 

. analyses of this production system (Table 1) and shows the lo,w production costs, -
.:.1~~-- ·'="'. ·:, .;::-:·• ;·

1 
·'.:-' ·:.,_ ••• :::-~~ ··,. - • • • • ·1· ._. '.~·Ii:,:·-: -.~?."'··.·1. ::-:..~>_<".;·_~--_' ..... · __ . . . 

10 • t··. 

low· yields and the precariously low re~urns prqvided to th,e farmer' using 1972 
"'!' -•:c.: ·.-., .·:·- .- .... ·: . . . : ;.: .. t. -, :·· .. '.· :·i .-_ ·: ... '.·:-.1,..~Ct';t·._.: 1 :.:··-. 1 ~1 ~~· : • 

(10 ct/kg) and ·1974 (16 ct/kg) corn pric_es. 
' ; . . . . '':(.. ~ .. ). -· 

B. The Projects Recommendations 
_·· . ., 

·: .. 
',;. ·:.;:_,_,,,;. 

Because of the obvious potentials for_production in~r~ases indicated in 
·-: •.' ~:·.,·:" . .: ''.t_' . ..- '·~ .•.. ~::_. ·~"; 'f"·:".:. ' ,\·j .2f:{,.;·1 .-;.~:::·~~-_:\,"': ·,. 

Table 1 and. the dominance of the. corn crop in the regibn, . the Caquez,a Proje~t· .. 
'1:3 •-,~--~-,·,,, •• :..._ '"; _:.::•/'' ,· ,•· .ii~<:" .:, ' • ~· •. '( ''' ,;~, .... :: .. _:j';')l'':'·I.:,""·,~:~~·:~·, =,"i ~.-.',•1 • • • • • 

h.cis devoted considerable research effort towards the definition of an improved 
. ~- 1 :--.. - ... ,. '. - r · ·. ·i · . -... · . '·!':-· ...... .,. . .--'~ 1 ~~ ~~f''-:..:r:_oc;~r,o .... e · . _ _ , .. 

corn production method in the project. area. Initial research concentrated on the . 
. ·- .:- ... - .·1. '.. . . . . '':i" .·. -. ·." _ .. -..·:~~ ..... ~~-.z..-:.\~(": .··.,: . ' 

. . ' 

selection of adapted hybrids and varieti~s· from the assortme.ot of I CA-produced 
· , - · . . · · . " ·.; .... ~ · 2::;. · ~;; r. r · .-p::· •~;7: ~~, ·; .. 

certified materials that were already available (Gonz6lez and Z_andstra op. cit.). 
~ .. ---: ·· '.;.~-:. ,;,~) i";'.·" '1 ...... ~ .~,.' 

Major emphasis was, howe~er, given to experiments ~n "farm~rs 1 ,fields formulated 
. .. . .. .. _.., , r ;· ·: r .. .. ·.· -. . 

. . . 

to define adapted recommendations for pl_anting densities, fertilizer application 
·'-' 

and pest control (Cobos and Zandstra, 1973). ·. 

I ~ • 
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Two- or three-rep I icate trials were, ~~rried 'out over. a. ped~d of thr~e .. 
-·. ·::·_: ,:·.:·_ 

years at 27 different sites, in order to arrive at·~~Uitable re·c·6mrnendatio~s.: 
··:·. 

- . ,. :. -

· ('field arid'!ys·~/fro~ these trial~, combi~ed with, yi~I~ -figures:'. from ·23', c~mmer..'.·· ,• _ ::· .. 

- '.hi~-, fo~·~:;~ fi~rds' i~' which recommended- fertilizer le~~·,~ ,were ap'pli~~·: ~er-: ' 
.. ,.-

.:-;.-

.. . - ~-- - . 

·_,-. 

·. ',· 
-· •,: 

•· ::.£i'ft~~{a·n·~~s'tl~ati~n to be ~ade of the b,enefits -t~· b~ der~'ved '.::~< .... ,, .. · 
., ;.,.·>~::>~:.::-<: < ·: : •.,. _, .~. ·~·--, -~; ·::··.-~·:::.:·-- • .-.~:.-.:,::~:.:~·-::.'._;. ···~- -

.. ":·'.':f.h~ 'proj~c5t:s r:ecommendati~ns (T~ble' 2).. . ...•.... 
.;. ' -._,.,• . ..,. . . ,: ·::/ ·': __ '."/" . 

.. _ ._ . ~ .. -,,~-:~-_.:,t~~·r·:;: .. ·-.: ( ~;-: '. ;~t-(.~~~:/-~:/~j'~;:..; _ :, .- --'. << .-·. · -~ --· -- ...... .-..... - -; _·-... ) '> ':-;: -

· ·, : ir{TabT~ 1,'" ·experimental ·yields were deflated by .an 
~--~;.,i;'::~-~~-;-. • ' . ' . . • ··-. r .··:: ·:. ••. '.· ·•.• • '. ~··.~.' ·• 

;.:F~1J~h~~t"-y;l:~·i'ds:~h~;.d~fl~tio~ ·.fa~tor was. ~~p~oximately 
-. ,. . ·' . . - ' . - . . . ·" ': -

: · .... :'.<{~~(-.. :~·( ,--:. ' : i,-'>;. ,:_ . <. :, .. ·-_ 
,_ b~ar in-·exp~~imental. 

'' 

"'."'·· 

~- . T::;:;~,~i_!;,::;,.~: ···s)n~~i,·th~.~~arl~ proje~~ work in' 1971. suggested that it' was ~pos_sible to' in,;. 

- _J·';'···~ :: ·-<~ --.--:,.. ... ·..;. ~;-:i.!:· -:~·.·'· ·., ·.·,·. ·.r··- i·.(,.. .. -.... ·c.-r~-· ;'·,' - , 
'~""crease 'proC:l~ction :cin'cf:.:.ri e+·. fn c 6 me:~ ;b'.y· _over 200%, t~e _project began to· 

make preliminary rec~mmenda;_i6n:~ in the extension progr~~, f~;-:]~72'. · .. In 19l2: ,. 
' ' • : • • - • - • - ; - "-' • . . 1,•' :: .. :·:·': . ' i: . . :- ' - ' ... :-· 

.. " : ..'·"!f\("'l.;~_~ .. ~~-:: ;.·."--:.-_'<·::-:. ·-\_-·:-,'.· 
. and_ 1973, it also studied the response to famiers· tC:>-a ·six-fado.r P,ackage of re"." 

· .. -,. 

··,·' 
; ~'!::.·.--::·:~ -'.:: ··>-.-:;.:;1~j~·:":";r~~ - ;·-~:~· .. -:-~ ·_.::·_~-~ · ·1.:,:~- ·~~-:~. · ... -- ~:-. · · .. <-. , ... -· ,··~·~-. ;"_ -~·· ·-__ .,· 

..... -~ -- commendations._: In 1972, farmers w~o ·received credit and .. were urged 

.. ···: 

. ~h~:'.'ir~:~~m~~g~~Xons shbwed. c~~siderabl~ ;~~istance. t·~·(·~h~'.,;~·~~lication ,~;;·~~~,~~-~f -
.... _-' . ·.,··.. '•:.· . . . 

c· ·:;th~· c6~'p6·~~i~i~ o; lhe2 .0 re~~~m~ndation •. On°iy.·:·2~-~ of the rec~mm~:~d~~--,<:fertilizer'. _, 

.:~ --~ ···::(-' •• 
1

'·· 1~:.-~· ... y;.¢_•·. _-:, --·,... .. , . ' .~ .... - ... __ .· .. ·.' _ .... ·. ~.:.:._ •. -· -:-_;··_,: ·:_.:· :- - ..• · ·:·· 

'was 'applied~·:_e"ven'though fertili~ation was a well recognized part 
.... • " !.- ::· -":· . _, •• - :'. :-.-" ,· ._, .. , 

>~·, farmer:.'ff~fds'(Es~bbar, 1 1972)°.· Most fanners (8~%) did, :~'<' 
. ,, 
<i;-;. 

·,.'.:c- .~:- ·:_~~;~~' ~ <.:' ., f •. .- r''I ~ .. '._·'- ·._-; --~ ' ., ·• ••' .. . : ' '· • ::::; '_:; ': 

'- planfl~g'''density, although duri~g th~ experimental ph?se, this measure was 

1., ·: '·' 
" ... ' ' - -~ -. . : .· ,' 

. .. _·i, .. · _. -. - -~- ,' ••• l·f-""•. 

· ular 'with" man/farmers·. 
: . ~: . -

' ,_ . . . . 
i •. . . • . •,·, _.: 

The project team's reaction to the low adoption of the· ferti I izer recommend-
'•' -.· 

ation was two-fold. Firstly, th·e~ recognized the desireabiiit~ ofsimplifyirig the 
.; : 

-. ·. '. ':·" __ :··· ·, 

fertilizer recommendation from a triple application to one in which all fertilizer.> • ·. 

_,-. -

; .. ·· 
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was applied early in the season (when the farmer sti II had cash from the credit 
'· ... ,·' 

program);· i(p~~~ible in a single application. This led to a new research pro-

gram with ten on-farm experiments card~d out' oveL.ti"period of two years. This · 
- -. . . ~ . . . 

program wil I -terminate next month and is desigriedrto corn~are 'the<tperform-ance of· 

the simplified fertilizer application· methods 1fo"::th:at .of..th'ec:'spli't -ap;plicci~ion-, tak-. 

--- ing into acc~t,mt adoptio.ri experiences, income•·.and ri"sk,s}~' ifh"E~:·:~cd.n·d;teaction· 

- to low adoptior: of their recommendations Y.tas to crith:'i.:l.e,1.the extension m'ethod-
;. ~' 

, · ology used (a traditional reaction by .techni·cians to a::·lot:k1;-ofi odo~fion:; o( their 

· recommendations).·' . . ~: -

. ;1 .• · - In 1973 :>considerably more pressur~ 'was'applied~bJidqTiore:·sJpe~visibn was . .,.•;,-. 

... ·; __ 

,. ... ! ~ ,. 

. . . .· . . : - . 

1 .. ,_ given'hy the project to· recipients of c9rn product:ion · credlfs·; ·.lfh~•~ferrHik:er re- -

'.commendditi·on was-:Teduced from a three..::fold :appl·icatiohi·td• :a?.tWo.:;.fifrie:·applica- - -

tion method. Preliminary results of the 1973 adoption study (which, :u.~like the 

'L·:l9:7:2, study'; .also .indudes yfold' measurements) 'indi·CG:_!t~'.':.~~-c:i_i_:t~~:r_e_~·.'?I.~~ a sub~tan- -

- :tfol-:ina~ease in adoption rat.es and a .marked. improvem~tit-~it'I ·corh~ y-ields;. ·: The 

- - ;-.-~ ::· s.taff;-did,,,·however, sense~ (i; la·ck 6'f enthusiasm'-by forltiers~ for'='t'hie.:cbi-nhproduc­

tion _cr~dits in comparison. to credits fbr hortiCultural·-:·c·rops t>'t p'6faf'o'es·;-i·::,,This 

lack of ~nthusiqsm existed' even though _th-e- price: df. ·C:orn·:~in~th'e"fleld had in-

-" 

creased~from lOct/kg· :.in 1972 to approximately~l3ctjkgi~-i·n. ,1973,. but-'may re-

late· to the fact -t\iat ~average per ha net incomes from'. v-$~etabfce~ arfd potatoes _ 

are much _higher than those from (;Orn. .. ; 

,:_ 



.•· 

. . . ~-: ... 

.•·· ;: -:~:.:·. 

- . Ill AN ANALYSIS OF THE CONSTRAINTS ON ADOPTION . -~ ' : 

.. ·: ;. 

,·. r• ' • ~· . 
:'· ,-,..·· 

1:Through:.(r.egvlar_ meetings with formers, and q research project design'ed to. es­

., .. tab.lish,:~h~·:·"r.egJ:.,~st.u::of. :credit in the, region (M.S. :th~sis; ~f .-V~ Villamil: directed'.>: 
- . ~- - .. ' ' ; . . ' . .' .. "-~ :· :- . ·. ~:· . ." - ·-

. . . .· .. :·:.-.:·. _; 

.by.·!(-.; i~.>•1 S\hlQQbe,r,g, j~ ·pr~p_qration); the proi~ct team began _to-~s~s~ect:_ the 
. ~ .. . ."· .~i' '· ·. - . · .. r: .:, _ 

_ of -;;d.i;n~.:c;o:ns-t(JC;Jint¥~f~hi:c;h. they wer-e:inot fully ~ware, that 'A'ere:limitipgrth·~··.adop~ 
<---~-· :.~ .. -.::.'_:~ .. :·.·~-..... - - ., ... _ .. ;:,'"!,.; ·.1.--·.,_ - . ·:~:~:~: .. ~.' ·-:- ::--: 
·:i;.; ---_,~·;-;;_;:.:·) .· 

_t_ioni,Jifwhat 9ppe.o.r~.d-:fu~·them:.to be.sound recomm~ndation$.'.;>:·This ·led 

. , ; pl e1~;!£~~riSQn} of ~tliO ;tw., fitodu ~tJon systems, ~ i;h pcrti ~ti~~,~~~hCIS is bei n~ g i~~n 
. . . -. ,_._. '-{:_:;_~~:}.' .. >;_~~,: ._::.. 

::·.· ,· - !-: > 

to.· compci_rative ·risks,·. returns to inp~ts a_nd cash .and labour 
., ~:.: .. \j;t,\-'·:... ·. ". 

:}iQ:lfl i;n.~_thocf ·1re,cc:n:nrriendedcp.y -the ,p~oj~ct s~wed icidvantages o~~~ .th~'exist.iri~ pmduc..:.. ,: 
···:·." < 

"':\•'.· 

. tio~-metp9·.µ, ~~c;:,~pt: for.;cpsh and lqboiir reiqµir;ements,. pe~~rns ito c~sh 
~< .. 

·, bof h':;- ~:~~su~es ::of::fi sk.; ff ab I e.(.3}.; :~ -E~ch '., of th es~ disadvantag.es -~ilH.-be · di~cussed 
·i·· . 

. : " ~-a/el,y: -. - . -- ·~ . ., 

I . 
. ::. '. . . ' ' . : . ..· 

z~a~h~·;r:~quker'nents-:}Ner~ (increa.sedd:)y 575% in the' recomm~l(19ed ;lliethod. -: Thi'~>: 
.:~-; ~ : .. : ~ ·. .. . ~ . ·.·· .: .. 

i .. ·· .. ' . . :. .. ·. ·,. ··): 
: .: , ch,ang~d thei: procluetJori system. fro:m- rone that was·: landcand lal:>,ourdritensive (75% o,f ,. 

. . .. . . . . . ~- ... _ ... 
-~ :· . ' 

., ··. · · ; : ,_.}o.t:?l:··ir~e~til'Jer;tfl fp:r.:,.the·: a~tuo-1. ·method) ~to one thcit' is· cash :int~nsiv~ ·. (62%;of.·totgi 
:.:. .. :·-:· 

/<·;,::·~-:- ...... _:,. 

· ;, ·, :v,estr:n~t.rfor,·, the _;r.e.commended method).· . _-. •, . 
_: i...~ L ....... ,·: 

.... <.· ~ .; . 
.. ·. ~<:.-;.:,~:~----. . ·: ,.·: -. 

.)·· .. :.. .· 

· .. ·,: 1· . CQl)1paf~ thes.e, fig_ures/to' the! avera9e)ncome for the region, '_the ,cippro){i~ate cash. t~rn-
·. -~~.: ..... . ·.. . , - - . . .:~·'.,~',;_.::- ......... _ .. _. 

'.".: :.·. ;: ~:· -. : 

· ·'~'~:,:P\o!~r:- _Q_r;ic;J th¢dav~q-~J~ble ·cash on a per ha. bc:is!s •. 0crhe proiec~ .benchmark ~tudy .. (Escobar;> 
\ - . 3/ . ' . · .. ·.- ,i;::;, .. ' - '' .··., . 

. 1973} indicated a per h~ income of $235; of whic~ appro~ima.tely $150 was: receiva'd 
. . . . . . .... , ···- ·,· .. '' 

in cash and the rest as farm pro9uce for consumption on the farm. _Th~·-av'erage in: 
... 

come from agricultural production was $190 /ha ($85 consum,ed an·d. $105sold) and 
- ,( 

. -
. ' 

-·'. 

· .. ,._,:-< 
', .. ·· 

3/ Adjusted for inflation at 25% per year and differences in peso exchange. rates, as- . · ' .. , 
- suming an average farm size of 3.2 ha and a family size of 7.5 members. . ··-

·· .. '. .. -·- . 
.. ~· 

·, 

I .'':,:_·: '· .. _,: ·-

l __ ----- .-;,-, - --~...:...-· -· _:_ 
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$45 /ha was received off-farm sources of incom~ •. A separate study of food consump-

tion data of 259 families in 1974 allowed these figures to be cross checked against 
'. :;. 

a·ctual consl:Jmptibn data. On a per ha basis 'using the same. a~sumptions; .. per family 

'food c~sts were. $222. 
··;. ·_:- .. -~:;1 ').: ... - .-_,. 

A I fh' OJj g h ·,Jhis:. estimate of cash avaif able. after food costs 

. . .:._ ·'· . -~ · .... •' . 
_. ..... : . <1 .: ... ·.i.1L· .. · . .:. ~ .. :·-:. \ 

"($13./ho) tan: l:fe' substantially va'~ied bi'slight 'changes in inflati'on rates, it is most 
• ·>- :·~' •· r'.' ...... ~~ ... ••• 'i,..,.,J.~ -~:· .. - , .. 

1 . ind'k&tlv'e of the limited 'cash avai I able to the farmer for ''i~~e~'t'm~~t' i~ -~~~~p produc-

. . · ·.,. ,.. > _. ;,· -.. c-.. r!~~- .\',<:. ·1.. • ,.- : -

. . :tion~·" Where he originally needed to invest $21 in" cash_, to _fol low the project's re-. 

~r~.u~~:· 

commendation, he~wil I need $142 or nearly six· times as much •. His low cash avai 1-

:~-~ 'a bl· I ity "s'Uggests that,' to do so-; he wi II need to seek cr~di't' };~~ ~'f, ~- ~grarian bank or 

L • ',, .::,~,:~~j::::J~~;['j'. ;'.=~<;'."';, r~i~;~, 
'•i' ·:'.'·'from'-"his 'c:ommuriity: ,::He wiif' therefore incur an interest charge of $21 (Table 2) which. 

.. - . 
. -.~1 ,,.!:iC~~!;~: ~_,.::.-~~ 1, ... :'· ·- ·-:.-~::i':.:·:-, 

·:'is.'n~a~I}) e·q0ar to .tHe totai; cash i~quirement ~f his original production method. 

!} ~~,~-·-_:· .• :~·-1.J!· {;:: ·; ; ·.{-:·r·>\ ... -,. · 

;tbbolir hiiquirements were 18 man day; /ha higher with additional labour demands 

Yil.: 1 e\/enl)i distribt:Jted''·throu~hout the season. 
- ~·: ·'··:.·;,;.-.·.. . :-:·;,;- .. , 

Depending on the availability of labour 

.· .. ··, .: ... ) ~~,i •;._,-;) ~'·. !-'. i ·v .)· ·;·; ·· 

-(uHa~r:'study); this. factor may ~~dG~~ adopti'o~ rates. However, returns to labour· 

... .~ .. 
1.-:.; t 

~ y·. ·· . :,,. . r •• '.·- ... -. • • :":·.·· ;. , ."· .,. • i· ... ·JbC':-: :. .. :~···t.: i' ~ r·: !',f:,:~1 
u'ri8er the ·reco~mended method 'increased ·substantially and may therefore be competitive 

\:" · · · 1·: .. :, ·: .. , ··~r :~~~·; .... :~·~; .-~ .. ·: ... -. · ·',~ .. ,-_..et';.. · . 
Returns to cash dropped in the change from actual·to recommended practices. This 

. ·. ./ ··..... ·.· -~ ! ..J\' >:;,:·: f-:\.· :: ;:1; ::~ r... . 
·:'production input was receiving the highest returnS''tper doll'ar· in the actual production sys-

:'.'- tern, "which could be ·considered: ah :~xpresdion df th"~, v~:l:ue .. th~!;f~~~~ '~~~~-c·h~s to cash 

./. ~·· · .. '. ... : .-~;~~~ 1:r·.r .. ..... ~·: .· .. : 
0

• inpuh: --The combination of reduced tetJrns to cash wifh its limited availability may well 
• . I ; • 

• , v·. :.;.be su'ffN:ient reason to qualify the' re~ommend~d method 6~ a~ 1·T~atj~{s~~bi~ st·~~tegy in 

the decision-making space of the farmer. The reduction in the productivity of cash in-

l - .- .. , . 

. ·.·. , puts may also· explain the farmers'· prefer~n_ce for credits fo.r horticultural crops. 
; / ·~· 

··,.:! . 
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.' ( .. 

1:-,. 
I'· 

!· 

.. ~ . 

I -

I,-
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The farmer!s risk was calcu_lated as the expected valu~ _of the· loss:- Two dif-

- ;~~~nt loss functions were cal cu lated usi_ng (a) the total c:ost'- of production, inclucHn~ -
land~- labour and_ cash, and _{b) using cash outlays alone •. The ~-s_ec;:ond alternative ~as -

'•:: 

consi~ered important as the farmer appearE7? to __ ~~ 'more sensitive to .. a loss of cash 'than 
};~. : « ·; ~: .: ':• ~·., : : ;;{~ .. "; ~ . \· :'/ . ;". . . ' -'. -

eration of inputs. 
·.;~-.:>·.;·">!::.,~; .;·:·! · .... ~-:~.)~_<· · ..... -.:;1:~_ ' -·~ ~-~:~ .. fr:.~~::~'.~~</·: ~-., .. ,· ~ ·:J 

. , - "!,, 

·---;_;·:.: - .·:.· 

- .. , -, 
.. ..;, ,• 

·--. . · .. 

Calculated, ri~ks on. total investment more than doubled and ri$ks .,q~s9.ci.ated with - . 
,c::--t ··~,~lr~. ·:, r '.(,-·:; t;:i·.: > .··t. . . . .;' .. ·. . ,_·· \ .. - . - -.. 

-,._, ·' 

~c;isb i~p~t~ increased 15 times (Table 3). ~ As the formers,_!l~eds;_}o. borr9w:,rn<:>,ney' f~r the 
::·~!~~.~--~: i I .?~,·1:,i. ·' ... l\ .·· . ···; ·:.: ···:·. ·,;_.' 

~ecommended production method, _this means that h~ acq~ires ~- ri,s~ lia)t,iJity ;to-his .co~.- ---
.::n(·i :-.::..-:.·:· ·:.~i;:;:JL:J.'1C! :~.' :~:~ · . ifi ,.., ·:·q: ·• , ·--·~ ··' · ·':_~-. _. .. -.. 

munity of at least $53, o- sum that reprE'.sent~ 23% of hi~. per ho annua•I ineome. This 
-~:J~':-Cl.: ; ~~ ~!:-~~.'D ~>;:. ·:~: .... ,.· ·.. . ... )·,: . ·.·.,,. :~.~~:._'.:·~~.:··."· ,•.·(:· ·:: ,.,. .. . . : . -. . .. ~ . ' : .. '. : . . .. '. . . 

ri* may :be __ excessi:"e for -the farmer; partic;:u_larly W-"",~J~,h,eci ___ a~9jnst. th.r, lqY/. returns'- ·-· 
'•:.,:1_;:_:·~~ '. :i'..;. '('l .. ;.,.: .·i:: ..... ···,'I'> .. ·.::··~, .:··:. ·i,". ;·"~· ! J .... . .~ ···: ~ ~.-:-· -~· .. .,-·.: l· • . :: ,··::. 

. ·.'·-

oi:i cash input;' that h~. 6bta_i11_s_ fr~rr __ the re_com,rriended,_~ystem. '/l{,·t~,eJann:~~-,,poes not 
•.·u·).,_·:r o·; .... ~~··-,!' .• .--; · .. ~:·f,·':~:-·:\·:_ . . >)~ •• • • ··-. \'-.·' •• ;.. ... :· ••• •••• • ·:-. :~· •• • •• ··_: ••• ': .... • _.. .·'···-·· • • 

, .. ' 

. ·~ . 

change his actual productipn system_, his_ risk eqljivalen.t)s. only $3,.25 (Toble.-3, last 
·: ;··1r.::.:: ~' -:.~· ,;,::7 1 _~ :._:r:·: ... ~:::-·:· · t·~ :c: ~. ,, .. r· - · ,v ·. \; •

1 
.. : ·r .. ·•. 1

•· .·.' -· ._··:. · •. ·~··.· •. '·:'- .,· ... : 

;., . 
line), which would not be vis-a-vis the community;~uf!S:: ~~~is pr~~5ibly abt~ ,:t9 raise 

·~' ') - ... 

· -· __ the $21 cash requirement '«ith.out bor:rowing;~ 
·.=.<_:·"-f:-,.r:i~··. ·~. :··· .... :.i:!:.-.c:.J .. ~-: . · :'-·.;-:.·, .. ~). · _ ·· - · ·!· 

-The above, analysis suggest_s that re_sistaoce to acceptance of. the re9ommended pro- _, -
'1'~ ,\._, .,,·,

1
·; f.l; ·>) .--. .' 1 •··;'.~ .·' ·•. ~.:' ,, . ' 

. ' . ···.· . .,...·. 

, __ ~~~-~:i'~:~ ~;!h.°;d~:i} ies · i.~ _th_~ _high i,nitial .. cash, requirement '::~~?~).ow · r~~urns to cctsh -in-

vested and thei_ h.i,gh risks related to the ~henge. -The po~sibility -exists thqt the addi-
•.. ;• I ',.. . I!• , ·.,- ·:· ·!···1 , •·; · 

'.:~ : ; · ('. i ~ ! 1 •·. • -'i' '.-\~-, ~ I} ..• ' ; ; , 

... '· 

.f •. 

The expected value of th~ loss was Galculated employtng · ci loss- f;mction. that took 
values between zero ~nd the cost c~nsidered (total or cash). No negative loss 
values (gains) were considered so that the risks are related to the probability mass 
asso.ciated with losses larger .than zero and the size of these losses (Appendix 1 ). 

- , ~ . -. . ,. ,, . 
-- - .: ----- - _, ___ -· 

,· _ ... ,,. 
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also constitute. limiting factors. These matters are currently under study (See K. G. 
~ '· : 

.-

Swanberg 1s presentation). 

.. . .. 
Acceptable recommendations must apparent I y satisfy a set of requirements that 

are defined by the producers' community. The lack of kn~~l~dge ~f researchers and 
~; - . , lr --.· 

planne..S of action .progra~s about these conditio~s and th~ir-~el~tion to the. rural· com"'.' 
.. 

·~ ··;. . ·-.~-

~unity; has probably_ been the. ov'erridi'ng reason for th.e f~flure of new. production tech-

nologi~s in the· small farmers' community. ' . 

,.··: 

·A telling indication of how little thought these matters ha~e-be~n.g_iven lies in 
... ·. 

. ·. '. : ~ . . ' . ::',. '·· . 

the f6ct that no clear understa~ding exists of whi'ch conditions a ·production recommend--_ 

ation must satisfy to really ~~nstitute a bette~- ~lt~·rnative for_ the- producer. Most re- -
' . 

searchers will employ production figures or net gains as their ~~iteria fo~ co~parison. · 
:·~··~· i .: ~-·" . :·:.,11.~ .. . . - ... ~.) ., . . . •' ;_.;,;•;:;.\;· --~·~!. ~- .. '..... . 

Through con.tinued res.earch closely associated with rural development aetion pro-

.. · g·~~m~, the-·pr~ject ~tdff ·hop~s to riarr~w d~wn· rri-ore ·and'-~6r~ :~~~cific c~i~:~~ia for ·the-. 

• ·(~·;,· .• ;~-~: ' 1 ·: ;).- ·~·. , ·;,,i~·.-._.(,_:· ...• : .. <~~~-~:....i''. 1.·~, .... ·,'::btr·.::.· 
· admissabi'lity of alternative production strategies.·. In addition, a clearer understanding 

• •• 
1

: ::· •• r..: ..... ' .. -~ .... e,,·_) ·-~· 1 -";.Fl1· 1 .'.· ::.:>-°".~ ..... L.''!~~-r:·o.--.:".:!-..:··,'::·:·. 
is sought of optimization criteria that include limits on· returns· to inputs (or their avail~ 

'.~;:.· 'i .. ~- ;, .-.:~~ .. ::-~·:.\; -· ::) ..... ' . - ) ,_. , :::..- f · .. ~,1. - ':· ...... ··_':.; .. -;·->-;. ··=.:> ::'· ~.~ .. 0·1:~j ~-··' -'.~.'').fll~··::j :·,·:':-i. 
ability) and on risk, as C:lictated by the criteria for admissability;: · · 

/:i.:·.; _ ;: .. -ri.1:· ,. ,_- ·1 ·.)·-~;.',_::'":i.~.:::-:~ .. -.?1. , . -~\1 .-_-r 
·At this time; the project staff is considering the following tentative conditions 

·. ·2!. ·' .\•.' 
for a_dmisscbility of alternative producti_on strategies: 

. 1) A necessary condition-is that average returns to total inputs are higher for . 
. : :.: : 

the ~iternative than for the actual method; · " 

These conditions employ average returns, as marginal returns require a knowledge of· 
.. the production function and an analytical _capacity rarely available in field situa­

tions. 

- ------ --·---- - ------ ---~-- - --- ~--- ~--~--..----- - -· --- _:...._ 

: -.... 

·~ -· ' 

"-"' .. 



· .. ' 

,:--,-. 
- ~ '·,. '. :< 

_.. 

, :·· . ... 
.·,.·· 

·.-·. -1..:.r 

.. '. ,· 

. · ... 

I" : 

,. 

. . ~~ :· ._ :: ~" ' . 

...... .,·: 

..... •.·. ,-: 
_. '_, 

2) 
. . . ' . ~ . . . . ' . . . . . . .· ; 

A necessary conditfon. is that the risks. assoC:iated with the ~lte~nati~~:. 
,,. ~ .. 

'._:·.-. 
.,,,. 

-· 

methods not be substantic:il lyhigher than those associated with. the act-' ' 
~ .. '.: ··: '·:, : : ·' ; • > _; -'·-· •• , • ; • ·, 

ual r:n.ethods; . _ :· , > ':. ,; 

· ·;;·-~- A -~:~ess~~ condition. is that returns on ,li~ited input-~foctors (cash, la~~-~-:·,.:,_-~\·> .. 

' •••'; . ' . ~~~ :f,ybe I abou r } n fh ~ . C:aq ueza • case) be i ~~~~~~'b; the ~ iternat i v~!f jf ;i;,•~ '. ~!/ 
·~~-:- .. -.. ,,·..;.. . '·.· . · .. ·:"/:~ :· .. : ·-:.. . .. · .... :., .. ~:.'.~:,;'.-.. 

produc_ tio~---~trategy; and, · · ::•)::-( ::'-:·_.• •-•- ;_::<'· ··.·:~:?;-: 
.. - :· ~~.-. - < ••• .- • , • J • • - • ; : :._ '·-.( • •• - •• • - ' .. ~ -",,!, ~-- ;·;;.~:i.-"'-'.. 

· A. suff(~i~~I condition fu'., p'.°d uCti on·. ~I ternative• .i cCe~~~b ~ ~ 'if il;~:~~i >t• .>; ~t~~ • · 
terms, appears to be that the <average returns to .~ach -product.io~~-,f~ctor 

•. ; . . ". ·' I· •.. ' • .,I • ( ' ·~ .', •·., ·-~· : ."i ! •• l :"'.:; :·~ :-.. 

,-._·. 

.. ,,·._ 

::. 

are higher than for the actual production method.r and 
- . : .• ',' ·_., . -.. .'". i·" . . :._; ·<:·" -

.,_., 

- · .... ,. ·• ;·;·· .. _: .. >:_,,i·-,;~: ~:r\~--- · .. 
y,· ,.,.- ,. ·,_., '.. _:;.\_,_- ::·: 

As stated, these conditions are far from ·complete, e.g))th~. ~~oje~t 
·-r,>::!'_:.-: ..... ·"~;.: ·~n~i-' ~""f• - J:-1> .· ... .·:: .- ·,..· ·· ·:. ·_ · ·, .-. ~ ~:. :.·~.= .... -.~ 

· ... :, _:-.. · 

lower._ · 
. ... _.: : :::. ·: ;._._:~\ :'·, ~ ;_:· .. ~- -~~·. 

attemp~ing to define what ·the tolerance relation is· betv.>een· .increa~ed risks and ·· 
·<;:~-~-~- C--f)'!f:i·;1:.>_···;.: .. --~-'~:.-~ -.:-;;::-'·--- . -1~·; -------- ····--~~,-~::· .... ,;- . 

- .--· ·., ~ 

cre,ased net ~eturns. Jh,ere also exist n!=m-economic constraints on. adopt Jon 
.1 · · :-;_·:: ~-.:;~: () :._; ~-: • • · · :.;- ~~ -·~ '; ! C:'.:: . .. ·.'.;.'! · .. ; i-i-: '~· ··!-, . ·:-<··. It. ··~:. rZ';'.}.:_,c~Y:··-. 

b~ considered. Mo.reov~r,_ this docum_ent confin~s .the disc~ssion to. the inti"odu~tion of .. ' - · < 
-:_,,:-::.::. ~ -;cf .. .::·, .. -~_.-:.-; ::_~'\·-: ·c_>;~·-:.r_~~-~,-- r· .~ ··.1: ·- ·_-;_i .:: .. • -_;_ ·:. .-... ,.·· .. - >· .. · .· ;·<.-~--

·"'····-· . :-,, .. :-.. 

an alternative production_metho.d for the same. crop. The,co~cl.usions ~Lthis_study-~~e-d 
t·'~---·.1·.~ ~-_,"; ·<~!_(~r .. !'!:->:··-.-.·~~~-'i ,,:.• :~:.: ~ ~ .:;•· .·. •: .'I,. ·'. 

to be made applicable tq the introduction of alternative 
... ·})i-,.:ru.:- ~Y_< .. -~i~:S-._ 1,~:.~~:.: ., \·" :~~·-_.,'0·: 

ternative economic -~cti~itie~. 
. . ,,. ' . - '. 

~._ ,·. 

··, . 
'•. 

·. ~-- . 

. ~ _. ' ·. ' 
. . ~.' . 

~ . : .. 

-.. ~ ·. 

arid,: m.ore generally~ 
. ·! . 

··-·, ._, .. 
... .,,. 
··.c,-:-

: ·._·:.: 

.- . 
·~' . ~. ; . •, 

-_._.: 

- --- ---·-'----
---'--i _--.:__. __ ·_-_· --_ _:__· --· ::____:__: .:.'....._:_ _·_· 
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IV FORMULATION OF THE PROJECTS CORN PRODUCTION PLAN 
' ~ --

.. 
. J,..• 

: •.• - • ':'1 .... .; 

·To reduce formers~· resistance to adopt.ion of 'the ~~comm~nded production prac-

:- -i·i :;_;.! ?i.: -~<- ( , ... ( 
--·. tices, one could consider reducing cash inputs for fertilizer. This would result in 

::+lower c:::ash- requirertients and lower risks. 
·c. ·~;: ·1 :;;;r->' c:·r ::. ,~· ,,11r.~:·.- -~•'< 

However, the projed does not consider_ 

,: ... '.t}:~o:~,(':>:~q i·~--.:.:;·L~:\·-,<.· ... 
... this an. acceptable alternative· because ben~fits of the recommendation are closely 

'.·:· .' 

. ' . .-. -. , ,. . ' ··: JI '','.·~-::· ,'_ ·;:-;:::'.-·ii • ··.: '\_. ·. 

-'··· linked to fertilizer'·inputsc. The formulati6ri of recommendations for ·different levels 

. ~ . , . ' .·. .: ~-. ; i · ·'- ~- .:_: : ~ · \·Y: ,; -: /· _.) .:.: _; . . 

'" -Of, ric:hness'-Would, therefcfre, lead to'" low incomes_ for poor farmers. and _higher incomes 

. . .. ·. =>'"· ·; -~ . f ·'.: ':~~ j • : ,\<·<~:-::·_-;·; 
for richer farmers, which hardly leads to. improvemer:its in income distribution. 

'', o • T.::.:. • :• > :,; ',-, • --~ .. : ~1 i.,Jb<::..··i·~· ' -rr 
;:· ~· . -<, i'.·ffor this reason, the proj~ct foam de'signed an experimental 'credit/risk-sharing 

, ·): l .. , .. ! .. F":, :_.f;:·; bi.jv,:; 
. ,,;scherne thaFsought fo redu'ce· the f~rmers···-e:~~h requirements for production to near 

his ·actual, cash H"iput· 'le~el. This
1 

schefne was°'structu~~d ~~:c;ha-t th~·-'p~~d~
0

i~~-~ing 
. . . 

:·.:. - . ~·::-· ·. ;:~~- ·:~-·ti. .. ~"\;:··,; f:'.'..">. 

;-l; ·;· forme'ts shared the risks associated whh the "adoption. of the. recommended investments 

. . . :-~ . ·:· .. · ,, :·:· d:'.-. ~J~ ~-~ . ... 1 :·, : :1 u~:.-·-
i n fertilizers and insecticides (Zandsfra and VillainiZar, 1974). 

· "· ~ , ·· 1" • ·; .• ;, • ~ ·:.:~f~ '; '.., .::r·; !L.
1
'' 

,;: c THe ~plan opetates as fo'rlo~s: ·Interested farmers specify the area to be seeded 

..., ... · ~ ~, '.. .. ,' r~ . ;'.>1:.:·· .;:~.~ :-.·~·!i;-~\ ~. ,. ~.=1:"'\ ...• • -~ 

· > qrid 'provide' information o~· the" sbil typ·e, ·topography. and history of' the field. They 

,-poy:-an entrance fee of $10 /ha·-'(t~ble 4). 
... ';· .... · '.le~ .·c.~·\r.- 1 ;_ ... 1!·:nc:: ·~·· 1 ·.f::·· 

The 'project staff visits the farm and in 

. . . , . ~ · = - -: ·-=· · ; : ··i ~-·-'·. ~ ) : • ~: ~ . ~-. ~-. -_ · ... r·:;,~- ~; .~..: v ~-- . 
. i'· consultation· with the farmer formulates recommendatiqns with respect to variety to be 

, .,: . . .. _ ': .... _~ ....... ~:·.!~ ... .1<::~~>~8 .:·~ :r .. , .~:~ ,·.: 
.seeded and ferti'lize-rs and' insectici'des to be· applied. The farmer is given a note 

authorizing the project cooperative· ·to supply 'him ~frh th~ \~~~t, ';~rt ii'{~~~ -~n~: insect-

• • . !·; . -. . · ••• -.. .r..,·-: '~· f : '~ 
ici-de: requi'rea at' seeding time arid at the tiin:e of top c dressing.'. The farmer signs a 

. . - . ' . ··-· ' ~ . ·. . . . ~. ....... ~ ~ .'' - :..~ ~< < _: .. : '' (:: : :... 
con"trdtt1-wl'fich sp~cifies thcit he will share ·in equal ·parts with the plan all production 

exceeding ·sob•Kg. grain/ha and that he\vill be liable to a fine of $10 /ha in addi-

tion ·to the costs of inputs he received from the plan: if =he breaks the contract~ 



.,·.' ... 

-.'-.. 

·]2· 
· ... :, __ · __ ._· . 

·.-' ·,.-. 

. , 

• •... ::. 1:~LCPrhparis~n of'. the production plan with th~ cict~a:I and recommended practi~~s ·, 
- • • • c • 

(Table 5) shows that the pl~:n increases casp outlay _bY: $10_ bec~use of the entry fee, 
~ .. _J;_1p('.:'.':'. ,··.:.: \•.:":: \(; .... : . 

·but the cash costs for ·the farmer participating in the.pla'ri ~re far less. than those" of · 
:.1.;:~.,·t :~.:ilu~: _ .. ,. ; ;! ,~·~-~- ""~ · . .:; ·.'I.,• • ~. _ .· .. ,._. 

the farmer l,JSi ng .the~ recommended :.package •. As far. ~S; r:t?k.~" ~~e concerned;·_.the.:'plan .... 
- ..... •\'iC'..'.! _:~.?J,t):~·;)C) i.)~·{r.".:•,.., )· ·_ ·_ ::· .·: ... -._ . . '·. . i~·_:;·:~- '.·,:-~.~ 

. '• ·•.::· .. 

__ s~o~~2~~if.~;~~~.~~~'._t~~-~s" for, lov/ ~~ .. ;l,ds, :a ri~k related" to total:'inV~§t~ent. ~i·miJar to­

~hat., of'farmers1 a;fug(practice, ~n9 a risk related to ···;•:>:;·::::~~es,tm~-n~·.-;~-.·~~~-s - ... :. 

..-,~ .;:·;~.:·-.e::i~'.·1.:~_.;. ·~c?. ·(.nr:~i-~i£:-t:;.D l'f,1:·::_/- . . ' '..\<_;~~<~i!:;~· .. -, ... 

· tially: below that ... ~hich the farmer accepts for his a,c.t,ua·I corn 
. :· -~":·: ~;)f~. :-;~:;'.'~ .. :J .t:¥1·:~f~(;( ~- .' ;~·~~-·:.::: .... 

(Tabl~ 5, la~t 3 lines).· 
. ·,~i_q ~.:-1_~1:;:~~: :-~.: z L:: ~ i:c<!.t ." .. _. 

..;_·· 

.- .. <.".~~:·-. ·~ .. ~ 
' .. -· , -· ·, .. • 

·--·· .. • 

~he pr:o~uctic;rn plan was 9es.Jg~e;q t9 reduce cash re.quire.ment~. ~nd risk; and to .. 
~t.r0·1.: fri;fi 4.-"!Jt_~-~ r - · '· .-- · · ·.J • - ,-.,. 

'; ',: 

avoid that returns to cash were below tho_se oqtained. by .the. actual,._s;ystem..' · In this 
-·- · .::;-~- _"Tf;_._!,~j:Jbc.:"\·~~ "''.-~~- ,?-;(;~ :··i~-_'" .-· ':.· :· 

1 

- • , : ...... ~. : _ -~: • 

case,: retu~n~ to !=ash wer.e _i ncreq~ed .fr.om .. $3 .;75 to :$6 ~ 03., ,p_er;· q9\-lgr, :ir:iv~sted .y These . ._ .. 
_';·:r;f;L).fr~'"i'')'.. -~-! _. ··~·::-i·~. :/·:·: '·"·S·'i~"l)1' ·~- i:.··. ~-' .:· •· ·:'· ·- _· · .. -. ._._;·--.... ,_ -._ .. - : ... ~.' .. .- . ·:-.~;· ·-·.''.,,! ·:·._,.·: .. ·.~ - . 

high returns may be. required. ,to make sure. that the· plcin. can comp,ete agoins.f:0
· high value 

-·'-,---~ .. ---"::-··:.·.-:.;.1r1-i·.-L:.:9.b~,_, ..... ~ ........ _·.c·:...:~::;,.--::.~·-· . .,. · ..... :.~ r; ..... :--::_------·- --- 1 
-,....· -- .- ·---:--· ~-·:·'· . .. ::·.·.-~-' .,.• ••. 

•'1 .' .... 

. product crops su_~~ 9~; t~~?t~~~ and onio~s.~ ,, . . .. , ~ .... · -' '' 
..... ;.-

· .. _·. Under ~he plan, the farm~r·.~ _per ha ~et gqi n is requ_ced fro~rL_$205 to $168>be-
_.:_..-i_. ·:'>·• :.·~-··!" ~:-.,:-~·;\ -~ ...... ~----::;:':: .. ; .. ~--", .. ,··· 1._ . .- . . ': :~·· ;· 

cause the plan gene,rqtes a .net return to itself of $48. !?/ .. Jhis inco.r;n,~,-i_;· r.equi~ed 
. :t)i::':H~ ·.~:·~-~-~ 1~·· \.-H-~ ",.:~.:·:-. ::: .. ·,,·1·. >~··-:--~·.G_?~ ":"n • •• " • 

insure., c6ntfnuatiqn ·of the, plan, .to cover1 i~~ operating c_ost~~, (fr~r:isport, handJi:ng /losses~ . 
~! ;· fi:'.:i"~~:. .;:;·· . "t:.!-;.:-~-i \··~~.-,:::;-:~:.-.. : _ _;7.')(.'~,:1. ., ' . ', : /:.1::·. ~ -:-~ 

. ~~er-application ~f fertilizer, etc_~J _an_d 
{;:" .·£'..-·.-,r.,•·,- ... ;: ::~-~<~;G.~::.'i .,·=-_,,_. _--~->~ Jt .... ,.._: ___ ): 

. . . 

-"-~i~.l~~>:·::,~~t__:s·i:;~,e~t;dth~t ~?~_cosJ~ qf sy_p.~f.Vising !.he.ba?'~:shwJll,,,~e high .and .. 

to red~~e this ..yill'be a key item in refiriing the plqn~ , 
~,:'tr.:· .'.·~;-" f; .. r. (:,."~ \""'1~~-':-: • ·-' ' ! . .. •• 

. ~-- .; 
-:· .... 

.. -~-, 

: ', 

'" .. In' 1~74, 27: farmers particip~ted,_in,. the .pl.an~ ,To .tj~te-,_: fpr,n:ien;::s~~rri . .to be . ~- . -

~-.:~ "'"':---.:·:· ', .'.~: ." :~·· . . - . .-·' .- -: .-·· ' 

pleased with the wqy it operates: .one. _farmer was. heard to soy t6.:c1.pqr:tkipant in .the.· 
~ ! .. - . . ' ' . · . .::· .•"';"' .. · ·.-

',, 

plan "You have won the lottery in corn this year". :.Al though yi'e;dds appeare.d to be 

Total net gain from the plan ($168 + 48 = $216) excee.ds net gain from the pro­
fects recommendation ($205) by the difference between .the cost of credit ($21) 
a riCI the entry fee ($ 10) • 

.. ,· 

:'._/ 

.,,;, 

~.,........__. -· -· --------'---~- ~ ----· --.-· 
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at or above the ~xpectec:i average, ·the corn had riot been harvested at the time of 

writing (October)• Furthermore., the plar;i: i:s expe,~ted to p_res~n!nRrol;>l,ems in terms of 
, I. • 

transp'od of producE!, ·_the farmers' ar:id >the· extensionist~:. qc9.ffp,~)) in,. es ti mating the 

yield and :their preparedness to agree to art:estimqteq yi~ld.Jiig.1.,1~e(vitc._l;_'.~~n.this .-
" . . . 

sehse'j we regard 'tl'!le :pl<:Jn-·as a'Hnk designed, to·e~plore a.-P~»' 19,pp~,c;~.fh}o credit, 

in ·.the complex chain of ·activities that: _co,i;i~tiJ1J~~;,iflJral ,.dev~lppr.i~;r;i~.~-. cl" 

... ~ ,, 

.·. { 

' ! ~ .... 

·c .... \ .... ·' 

.i 
! ,,. '. 

-::· ... · L'. 

~I r ! ,.. , ... , 

1· 

- f.;_ 

,,: 

···-

.1;., 

: .. ·.·. 

Ji 

' .. 
' . . .. 

' .... 

. .. ' '., .. 

·'. 

' · i ::· nt,-,:-.c~ ~:--:: -··-
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•rh~-: experiences discussed are in.: reality no more .than a .docu~~nted ·example; ... 
' ··: ·_. < ... 

·: ·of'°whbt .6'fteri oc~urs: when national 
0

and 1 :intern~tiorial·:· research progr~~s';en.cie~vor t~· . 
. - ' . . -

: •• , f < . ' -. 

intr8duC:e ··riew ''ph:idhctioti;teclmolog;ies oni sm:all farms.: A prime. reason::'fQ~ .th!s may';:_ · · 

, .. 

· · general th~re a~~ears to be a·d~~p· void 

· se~r~h and those r~s.ponsible for delivery 

.. ~- ,':. ; :;,, :-;·' i.: 

lea~irp~~:~·.~f.~ ~h-~i·r..·~·c;·r~·iti~es, ·~fnce 
"· ; . '· :~·. ,::\:~1_( _:; ·~ .. .: :\.· .. · .. :. · .. · .. · ... •.<.·.·· .• ··.•.·.~,_:_.··._:_:.:,_.,:: .... ,· •. • ..... ··.· ....... ~ .. _._;_~ .. •· .· .. ·.· ."·,······ 

I',· ',' ·.:··· .. ~;~-> .. ~j:/~:.:/~·_:,,:· ·. ·• • 

between those; responsible. f~r,/bi~l~gical ;e­
.. ·.. .. . :· ·. · ... , joi.\~:.:~\;':'. ;:/,: : · ·/:'..}'. ;/;',)?. · .... ·.\' ·· :·, 

systems ,to smal I -.farmers •... · 
:.,~. · .... 

. ' ... •'. '·; ::~'";. :. _:--' ::;2~ ";·-=~;~:·<.' 
dismal picture of non-participation ctn:C:Lnon-identificatio11;:is often .~een .al(the way. 

·up t~:; ladder.· Altho~gh rural d~~elopment p~rso~nel ·.ma~:~:>:~li~~t:··a~temp;i~ t6c°'~~·l,I 
' ... ·.. . .. ·. ,··~-···:·-· '-'-·.'·-..·:;·::.:·:~.)/~, ·····.:~~~~ .. ": 

·. ~ew technology, this ~tudy indicates that it is not aiways' s~leabl~ a.nd probably. will · : · 
;,< ' .. 

. " ... ~:: - .:.:; -.. 

: ,'··· 

,· .. -
not b_e until metho~~ have been developed to insure a 'realistic .participation 

. .-;·. -~ ' . .' 

farmers' community· in· the problem -definition and rese~r~h 'of 
.. ___ ... - ' .: '; ~.;::~::: .. ~ .. -> :··. 

. Ronald Duncan·~·. p~esentation). 
' ,.,_· 

. .. ' 

search· personnel, to the extent that the majority 'of .these· ~es~c1~chers<bre. hard 

to und~~stand and :~ssign i~port·~~ce to who~ ;u~~I ~devel~~~:~{'~t::fi:. ~~fl the~·.::~b6~t\ 
.· :· --- ~· .. ·, :: .· . 

the smal I farme'r wl_th r~spect to the design of nev/ producti.on _fe~hn,o(bgy. 
·i< ::~ . : · .. .···. ·. ·- .. ·.' < 

-... ;··'. - -~- . 
a few personnel . specialized in smal I farmers' agri cuJture. a~c:Lin" agri~~ltural ·:·develop-.-. ' . . . 

;. ' 
. . • . 

-: .·· 

ment, sociology or economics,· staff at most major centres for agricultural 
i··' :·.· ...... · 

developing countdes continue to think in biological terms only .ab.~u(~hat is in reality . ' 
'. ·.-:·· 

· .• ,,: · .. 

a problem that heavily overflows int.o economic, social and.culturally oriented areas .. ··· 

of knowledge. .:·>.·.;.;' 
. : ~ . 

, ·~. . 

.i·. . ' ... 

·------------------ . ·:·_-;. ... "' ·-··, ,,.·," . ..... :;.-
_.:._ __ .. ·_· -~..::._·, ...::.. ____ . -
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This study clearly indicates that the proposition: 11A good variety sells it-· 

self" may ~nly_be_valid u_nder a specific set.ofcircumstances,.of,which_the.proba-

.bility of occurrence in a small farmers' community is,~xtr~mely small. 
. ';_-.·, \' 

For this rea-
. . I ' ~. ,')"') !_J, -

• - •. ,, 1 .r-:·~zi··"',~.·.·r·n~. _,..:1 ...... v 

son:, production '·research designed t_o ben.efit small. farm~~s:·.shout~:t:Jx1~qr.p,o~t~ "'into its . 
. ·: 

planning and design stages the ·socio-economic and cultu.n1I rsp,~~lfic;;qti9nsdQ-Lfhe re-
·.-:. '-·--· 

cipients of their results. 
·~: r (~f - .,9 _-;<, /:: -) l , )·~.J ·.9/~t;, 

To do this, researche.rs need to acquire ci be.tter understand"." 
r- - ' -: ,. ~) ... --~ . 4.i· .. i·~)t~':.;: ~- .. 

i6g bf the relation betwe~n the· so~io-economic: and cult·~~~i characteristJc~:~of the farm-

ers' c,ommunity and th~; .. optimizatiq.n criteri~·to.c'll?.Rl1y_ in Jh~ fO,ITlJQj.atiPn1:~f·r~commended . 

.. pr~du~~ion practices •.. ~he most" effective ~ethod t6 a1r;i~: at. ~~is9i~~\~ ~;t:~~~~re real-

...... - •. _. _ ;, • ,~-·:~, .. :/~- \.,,-,:--·· ~-:·-· _'1. -:-~1·cJ!:..~·:-1 -. 
1' '.;~' 1• / ,;istic pcir'ifdpcition iii.+he decisiC)n..:making processes,of.,thi:::.farm~r.,,SJ.f. th~r'.chon§;e cigent . •. . . . -

levrl:r_ .of the _ch~nge ~95Pt.~t :th
1
r research st~t\en.!evel \a~,of\t~~;ina.tk!'iia!:tresearch 

l,' t .:__ , _ . . ·.. 
/ 

., ~. ,.. .. : - :~:, ~~ fY~ ':1~.: r·C; i :1 j ubc:, .:..~ 
organizaflo'n at tlie levef'of' the'·,~cenfres of ·excell~n.ce". _:·,icfr,o!o~L '\• 

. . . :~ ... -.. -~' . 

• < ~-·· 

'' -._ -

, <· i: . ~-

' .... i. - - :-.~ •• ~, i \' t' 
'' . c.·.: >: .~-.,: .. 

·.+.'.-_0 .. , i 

,j;io ·\;;::_)_ ·.· ,i.}r~:~~ .. ,~~:c.:·­
~ _ ..... ·::~~ }H:1 .. -:1 . -· .•. ~=~-~ '. ; ()~ i ~ ~:-; 
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• ··.1. 
/ , . . - . ~ ,' . AJ:)pendix 1 . 

. CALCULA Tl ON OF· EXPECTED LOSS 

. let fy 'be. the probability density function of corn yields · .. 9tid O,~~P"17;
1

·',: , : · 

.<.·' 
.· .. . ,,_, ,. ~ ., ''. ~ 

2 -· 
f r-J N (µ, tf ) -

- . y ' 

L~tfl .be a corn fun6tion in .te~s of ~osts, yield~ and pric~s so ,;thet 
./,·~_-:;··::·:·.~·,c • 

· .. ' 

'··' 

; : 

- l fC:,r yields < X ·· where J< is the break= ' 
- 0 for yield q x even point~ . ,. . . ' , ... 

: ,. -----:- : .·.-'r-··--:-. . --~ ~-:.:-;;-:::... ......... . 
' : .: · ..... 

.. - ' .... :_ . .. 

•• • - ,_:·,·.. • 1J .. 1; : ... -. . -~: ;-,.,· .- ~:\;--~·: .i . ;_ 
lri )hfs sense, the loss :unction specified is not an actuarial lo.ss funet,i,or;i1.: as;'}t_ 
d~es ~ct take on negative values (See Halter and Dean, 197,1). · - · 

As in this document the 
fied a's: -

. : • ' t.. • ! ~ 

•. ----· • -·~- ·-~---.·· --!"!··..:.-:.:: •.•.• 

loss function, for the two producfion systems carri ~~ ,speci-
L. =. . C - yp _ for y < C/ p _ · ':-' . ··. 

L =.;o ... .:. fr~r1 '(.//,C/R1 ·•.· ,, . '.: .. ·-~: 
.. · ) . ..... . ' : . ' '·· .•· ·: •, 

whera.::,y-·;:;:· yield; p = - pri ee o~ corn and C·i-s~ ~co'~t~ -{tota-1.,or cash)-.-~·:·' 
_; -~:- ...... : ., 

· ThJ~<'the expected_ value of the -loss is 

?; 

:E (L) =-p E(y) · + C (for, -~>:<;:;~/8~:;:~;~.,._ · 
.. ··. 

.E .(q =-p E (y I y < C/ p) + c 

SR· th9t the expected loss can be calculated from the cost. of production, t.p~,_pri;~e 
of :tern and the expected value of the truncated (normal) distribution of the'lcorn 

Y~:~Jp~ • .- . !';~·-' , ::-

........... .... .-.1·.--~ .. . .. . ... , ..... -~· ·····-

..... • •. : •. : :-.:.1 .. - ,. ·-~.-r ··,:~:: ,.. '" 

V As,.ihe . .pdce .of-.. corn .and costs of production -are independent. of yield .for-~each 
- , of the production systems compared. 

• 'i 

'" ~- ~ i • .' • . ' 

. . · .. · 
- .. - .· 

... · · ... ·. 

-- _ _: __ - --- ~--'--~-- -- - - - ---- - ·- - ----- ---- _____ ......: -- _,: ____ - ---~·. - - -- . -- . · __ . __ . __ - -~----- _. __ : _ __ . .:__ __ 
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Table l: · The actual corn production method iri C6queza* .) -- --~ . 

Costs /h~ 

Cash: _· l) Land prepa,ration 
_. 2) Seed 'cihcf 6thers 

'1·. 

Land (Cost of rental) 

Labour (26 ddys) ~1 <~· 
.. -~ .-, . 

T otbk:· :/. :-;; -.: • -I:"·:· 

·:; ;' 

. ; $ _13 
·- $ 5 

.$.30 

$·23 
··--·-·-
; $ ·11 

.. __ . __ _._._, .. 
- .. ,..: 

· 1974 

·,·.- $ 16 
;··.:. ··:·-; $ _· 5;.; •,. -. .. ;. 

... :. ·. __ ,_._. $ 36_ 
- .. ·: ~·/ "'"'"' .- .. - ' ,_: :;··, !.v- . 

' . -~ -

. " .. ), .. 

:.:. __ ;• .. 

$ :la;. 

; :$ 85 

------~---~:.::-~1..!.2~~-------------------~-------------~---- - --._ :~-. 

Yi e Id', kg/ha 
. . . . ~- .-

9'07 ·(s .d. =' 660) . 
~ , -. - . ., ·._' .i: :.· • . r ~" .: .. 1-,, 1 : • • • . -. • _. • , : 

•: 907 (S" ~ d·.} =;= 6"60) 
: ,- : v'. . ... "., ' • 

-~----· _________ ....... _.. ___ : __ ~--.:---....;,.:.;.;..--~--------------:--------~--- . 

·-./-.:·_· • .-., - - ': J ;_,_._ 

Returns /ha '-,., . 

. •·; :':1 

... ~ \f • . : / 
i":.f: . .-:'. .. ;-~- l. 

,.· · .. 
. . --~. ·. - ' ~I ~- • ~. ~ • \' ''. • • 

' 
'. 

' ...... ; .• 

: ' .. 

. ...:,·· 

)' .. -

"'· ._._ -

-----:.:-·-- ---~·--· ----- -· ---···- -··· 
-• Tabl~ -2:- Th~,-~~ecorr11~~7nd~d -prod~-~~i~n. methocJ .. i.n -c6qu~i6-~:. ~' 

-- -·, ·- ,,, __ --.·."< .-. ... 

. --~ .. · 
.;. , .. · 

.,.......~------.,.......-___ --__ ,_...,.__,,.~ ....... ~--:-·_-,----------~.,._ __ +,......,-;-··.....,.~--+-__,.~---_-,~-·,....----.,.......~-,,..--.-.....--~~~~~-~-...,.....--_. .. ., 

Costs /.ha 

Cash:·'. .. l) -·Land prep~~ati~n 
. ~ - 2) Fertilizer '~i'iCJ se~d 

... 
'"1' 

' ' 

· 3) Insecticides .. . 
4) lnteresf1s\·(24°1o/y'r.') ... : ·:: 

Land. 
.... -~ - -\:; c 

, ..... . ·1:. 
~· .;_ 

-· ·~· '.. 1 • 

Total 

1972 
.'.,/'.--·-: ··-· 

;t: 

$ 30 

.. .-. '$ 41' 
----"--

'$145 

·: 19-74,. 
~ 

. ---·-

·; $ 16 -
$ 97 -~·-· 

-·$"_·9 . -_. __ :·. 

•. $ 21 

___________ ---:., _________________________________ ..:;; ___________ ' 

· R e t u rn s / ha 

Value product 
Net gain 

* $ = Cdn$ 

$274 
$129 

,_I\•·'.. 
. . .,.. ':~ . 

·:,·. . ,-. 

·.< - ·, . 

._,. 

$434·••' 
$ 2Q5_ 

_. .. 
~ ,. 

. ~ '-'":·-

•, ~F " 

. -.. : -
' ~ -. ~ 

. .. .. ~ .. _ .. . ~~·. ~·_:_ ,_. __ _ 

. . . - . :·--

- . ::,_··· 

.·._-!. 

·- .. ·-·.· 

.-·,:·-' 

-. ~'·, 
'.... . .. ~-.. _.: -. 

-::.~--~--- _-·_._-_· ~~~------------------ --· -· - . - :....:..__. -·-·- ------ - ·-·--
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Table 3: . Comparison of actual and recommended corn production methods 
in the Caqueza Region, assuming the 1974 corn price of 16 ct/kg •. 

Cdn$ /ha· 

. , .. : . ~ ... :~ct6b1. ·: 
' . 

... , o/~ ·change 
. ·:. ·-: . ···-·; . . ;:~.~ .. ~ ..... ;. ·- . ·" -· .::;.,.• .. - -· ~ ~·-- _,, . 

. 202. Yields /ha. 907 .Kg • 2.740 Kg •.. 
. .. '• .:::/' .. , ' .......... ~ .. -·--.... ,._.t~-:""'-:.<• ...... , ·- . .,_;._ ___ . __ 

·. ------~---------------------------~---------------~~--
. ' ~ 

Jo ta I co st s $ 85 $ 229· 

"Net gain . $ 58 253 
. '· ···.'. ... . - .. ·,; 

·cash costs $ . 21. $ 142 . :·. _ . fi-;·::t:·._: r: I ~~; r~·· ! '.: ·· .. __ . : 57 5 

Return fp .. !pnd/$ $2.61 .. 
l ·. .. . '· ·' t.: / 

" $6.69 .· . ....... · .. 155 . 
._ ... _ )_:~0):·~--~s_·:: 3 

Return to labour /$ $3.,97, .. $~.10 73 .. 

·. . . .· 

Return to. Cash /$ $3.75 
' -~ : . ..J 

. $2.44 ., 
.. :· r·"¥-· ........ . 

.· .· .. ·· ... - 58 
: r PFf:'fl"' 'i:.: ;.:, . 

-----------------------------------------------------
p .. [ g a i -·~: {o'] 

Risk on total inpu_t * 
I 

Risk on cash input ·* 

. . . 

I 

" 0.28 

$'.37 

$3.25 

$ 78 

$ 53 

i ~ 

. . - - ' - ~ " . 

:··; '=~ .. ··r·-

•j"'·· "' 

53 

,• 

' . " . 1.11 

· 1 53b . 
.. I 

-. ~ .. '• " 

* See Appendix· 1 for the method of calculatiori used. :;. ; 
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Jobie 4 Des~ription pf the Corn Production Plan· Developed 
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in 

· ... . ·, ,·._ . 

-<. 
,· . ..:;;· 

Cdn$ /ha": . 

.$ 
. . . 

lnve~-t~ent 
:;. 

. ~ ·, '. 

'· elan Investment $100' (Inputs) 
'>:; 

.· .. 800 Kg,/Ha 
··~ ' 

.. · .. 
1770 Kg/Ha (aoo"}.976)))) .·. _ . _ . 

· ... b2740 .(Tab!~ ·2) _·.· 
970 Kg./Ha .. c:. !: ·· l 

":"; _. 

Expected Fanners Yield 
' . . . . . . . 
. . . 

Expe(:ted Yield for Plan 
. ·. . . ·. ~ ~ 

Net-R~turn to Fa~er $198 
..::··-, 

(Cash Equiv~lent)' 
1..: ' . 

Net-Return to Pl~:m 
.·ft 

.··'.· 

.·",_ 
• ~-:: er. • · .. _,. · ..... 

) ,_ 
·.-.. -_ ... 

-· ·"~ '. 
r,(' :-.'i --...· 

_·_.l, ·-
.... 

,._ ,-

· .. ~ 
· ... ·. ··- ··: : .. 

.. . · .. ,_,_ 
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Table 5 Cash requirements, returns to inputs and risks to the farmer of the Corn 
production plan, and the actual and recommended production met h o_d s •' · 

..,.· .;"' 

Farmers Cash Required /ha** 

Net Gain ·'/ha 

Actual 

$ 21. 00. 

· $ 58.oa··~ 

$,31.·oo 

$1;56.00 

Recorrim~nded 

' .. $142 .. 00: 1 

<J2os.oo<' .· 
·~ -·::•\:. ___ ..:_._ _____ ·-----------------:--.,.:.;..---------------~~--~~;,;:...;_..;...· __ ~·_;;;~· 

,·• 

To.ta I Return to Input/$ $ l.68 $ 3 • .42 '$ 1.90 > 

" . :· i . . ; -~ 
'" ·~ ·' ·. :: : .. 

Return to Labour/$ $ 3.07 $ 4.12 l $' 5~JO' 

Return to Land/$ $' 2.61 $ . 5o·3f;.~ $' 6.69 

·,3.75 
•. 

2~·44· Return· to Cash /$ $ $ 6~'03 $ 
~--_____ _,;,;-;;___....._ _________ "":'"-_________ ·~--~·--------~----..:...--_:.----:....._:..:_;_;_~ 
p (Yield , 800) o.·44 '0.'05 0.05 

Risk total input /ha 
... 

$37.00. $ 3{00 $ 78.00~ on 
-· 

" 
; .. 

Risk cash input /ha 
/II. 

$ 3.25 $ o·.so; $ 53.00 on 
-:' 

. -·~--~--

* · 'For calculation method of expected losses see. Appendix l ~ 0
• ~ 

-~ 

,~~ 


