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ECONOMIC ANALfSIS Of NEW TECHNOLOGf IN THE 
, 

SEAN ANO CASSAVA FARM TRIAlS OF CIAl 

John H. Sanders 
John K. Lynam 
Mareh, 1980 

Over the last three years, the role of the eeonomists in the crop pr~ 

grams at CIAT has been the implementatíon and analysis of farm 'Ievel test-

íng of'new technology. Thcre are threc basic stages of technology evalua-

tion in the researeh process. These evaluations take place at the ex-

periment station, in regional trials, and finally on farms (Figure 1). 

The principal product of international centerS is new varieties. 

Farm trials help identify the region specific performance of these vari-

etíes \,ith different production practíees in different farming systems. 

Can the farm trials be bypassed so that regional tríals wi 11 then lead 

direct!y to diffusion by farmers as has oceurred with irrigated rice and 

wheat? If this happens, the research center will ha ve substantial1y 

recluced costs. If regional variety tríals do not lead to diffusivn, the 

assumption shouJd first be made that the lack of diffusion results from a 

faíJure of the technology to be adequatcly tailorcd to the envíronment rath 

er than a lack of ¡nformation, a problem in pubJic poliey, or inadcquacies 

in the extension serv¡ce. If the cconomic evaluation of the techno~Jogy in 

the farm tri¡¡ls indic¡¡tcs thilt the variety is ad<,:quate for farm level 

conditions. then the evaluatíon proccss of researcn has been complcted. 

The rescarch data and thc varicty pass on to tho national organization for 

further testing or extcnsion purposcs. The objectivc of this paper ¡s to 
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deflne~nd Illl,l$tratc t!1c proee$S of eeonornJc eVlIluatlon of ncw tcchnology 

In the farro tr~íi1s ,o! CIAT, ' 

The [conomle Comeonent In the Deslgn' and EVüluatlon o, Farm Trlals: 

On the experlmentstlltlon and In'reglonal trlals hlgher ylclds than 

the farmars' check gcnerally !ndlcatc-sl,lceessfl,ll pe~formance. Occasional-

Iy, eeonom!e analysls of e~per!ment station or ,regional trlals is done 

c$peelally o( tradltlonal ogfooomlc research such as the response to 

fertlllzer or herbtcldé. Howevcr, In tlle productlon of new varieties the 

1I9r~noilc tool o, the stetlstlcal sJgnificanee of yleld ¿ifferences 

predQmlnates lo the flrst two stages of researcn evaluation (Figure 1). 

The farm trlals dlffer from traditionol agronomlc research as 

eerrled out at the experimeot station and regional level in both 

deslgn ~nd evoluation. In dcsign little effort is made to 

separ~te Individual input cffects. Tlle basic researen problem is tne 

profltabl¡lty Qf the ~ynergistlc effeets of input complementarity rath~r 

tnan ~omp~rtmentalizing yield increase~ into one input changes as in 

tradltlonal <l9rOnomic rescarcn. Complete factorial trials may be carried 

~out In whith direct yield effect and interaetion effects are measurad, 

but plot slze, tne number of factors to be tested, aod the different 

levels of factor use must be weighed in trial designo tloreover, the 

objective of the trials is not to resolve all the production problems af 

varlety, ¡nputs, density, and assaeiation. Tlle more llmited goal Is to 

eVuluatc tne furm level effect af~ new 
~' 

a\ly successl\(highcr yields than sorne 

technology, which has becn agronomi.!:. 

proxy for farmers' practices) at the 

experlment st~tion and/or rcgional trials. Secondly, a large number of 

trlals are needed to evaluate the variance in treatmcnt performance result 

\ 
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In9 from between farro dlffercnces. New teehnology may be prof1table and 

flt on sorne farms and not others. I t h Important: for future researeh 

produetlon that the faetors resultlng In di ffere"nt treatmcnt perfó"rmances 

between farms be quantified. To pass the economi~ criterie of successful 

performance a ncw te~hnology has to be prof!table 00, farmers' fíelds, fit 

Into the farmers' system of productlon (or be sufflciently profltable to 

change that system), and not Inordinately increase rísk. 

A new technology has to pass through three stages of analysls in the 
. .' 

evaluation of the f~rm tríals (figure 2). First, there is the traditional 

ANOVA analysis of the significance of the differences of treatment ef-

fects. One important qua1 ification should be put on thís analysis. Thcre 

Is nothing sacred about 5%, 1%, or 20% probabi1ity levels. The choice of 

probabi1ity levels shou1d be determined by the tosts of Type ! or Type I1 

errors and ~ by tradition. Statisti~a1 confidence levels on the qua1 ity 

of childrens' toys would be expected ~o be different from those on 

airplane parts or surgical instruments. 

If the treatment effect is not significant, the farms are stratified. 

For éxample, el fertil izer response may occur on only those farms with very 

low ¡nitial ferti I ity or a new variety may outyieJ-d the farmers' "ariety 

only under certa;n types of stress. The stratification can be done with 

a priori theoretical considerations or statistical searching deyices, such 

as cluster analysis or multiple reg"ression. Once the sample is stratified, 

the relevant sub-sample returns to the ANOVA test . 

What are the sourccs of variatíon between farms within treatments, 

which necd to be separated to analyze their impact upon technology perfor-
. 

manee? Thcse are the location and management factors hypothesized to 
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¡nfluence the performance of & pew techoology: 

1) tlicro-<ol ¡matlc variation~-¡n rainfall and otner w~ather factors; 

2) Pi~ease and ¡nsect Incldence; 

) Soll dlfferences, cropplng history, aod rotatíónal patterns; 

l¡) Hanagement intensity (for example, qual íty and timellness of weed­

Ing añd spraylng if this Is not controlled in the-farm trlals). 

Since there are many sources of variatíon from locatlonal factors a 

targe sample size is important. A minimum of 20 to 30 farms in each 

production region would be desirable_for statistical aoalys!s of the 

betweeñ farm differences. 

Once significant treatment differences are obtained, the evaluation 

proceeds to profitability, risklness, and the systems evaluatlon of the 

fit into the farmer's production system. This is traditlonal economic 

analysis applíed to the ex ante decísion of the viability of new technolo­

gy. The trials are not demonstration tríals or used for extension 

purposes. Nor is diffuslon or actual adoption under study. The 

analysis uses basic economic theory to assess the ex ante issue of whether 

the technology will be adopted. 

Although eva~uation of farm trials focus on the farm system only 

single-crop technologies are tested in the trials. The fine tuning of erop' 

ping systems or whole farm systems is highJy location specific and more 

tlle domajn of nationa! institutions. In the next two sections the results 

to dote of testing CIAT bean and cassuva technologíes will' be utilized to 

illustrate the information 90ín9 bock into research design and forward to 

the national organizatíon . 
• 

Evoluatíon of Cassava TechnoloDY; 
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. The cassava program at CIAT has followed astnHegy of technolo9Y 

desígri: based on minimum'o'nputs, witn ímproved vadetles being the principal 

producto However, substantíal yield increáses over traditional pract{ces 

nave been obtained on the ex~riment statíon with improved agronorñy. The 

basic agronomy package consísts of the utíl izaÚon of high.qual ity plantín!) 

materíal, an adequate plant populatíon, and gocd weed control especially in 

the f.irst two to tnree months of growth. The farm trials in a principal 

cassava production zone demonstrated a yield increase of 65 percent with 

the traditíonal variety utilizing improved agronomy over yields under 
. 

current practices (Table 1). Improved agronomic practices do not require 

a large increase in input costs. Howcver, the management input for.clean 

stake identification ís substantial. The iQformation on the profitability 

of the improvcd agronomy was passed on to the natíonal research organization. 

Even though there were large yield advantages to the tI'JO varietal 

selcctions in regional yield trials,.under farm conditions there was little 

differcnce with farmers' varieties under similar practices. There was a 

40 - 60 percent priee discount for these selectionS since they Could only 

be sold on the industrial starch market. The quality eharacteristic5, 

especia'lly high starch content, put a large price premium for- the fresh 

market sales. 

Starch content not only varíes bctween yarieties but also is io-

fluenced by cnvironmental factors and time in the ground. Many.yarieties 

haye the characteristics of sharply declining starch lcvels as the optimum 

harvcst time is passed. Farmers"yaricties do not decline as rapidly in 

starch contcnt oyer time (see Appendix A). 

Why is lhe maintenancc of st¡¡rch content in the ground ¡¡O jmportant 
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T¡jb le 1 Y1eld and Profltabllity of Improved Cassava Technology Tested In Fanm Trials, Colomblan Coast. '1917-78 

locatfon, 

ledi a luna, 
.tlantic Coast 

Technological 
Practi ce 

Agronomic Practices: 
Stake Se lecti on 
Stake Treatment 
Plant Population 
Time 1y Weedi ng 

Profitable Ne\~ Techno10gy 

Income Increase 
(Pesos/Ha) (xl, 
11 ,750 65% 

Increased costs of 
IQputs (Pesos/Ha) 

$ 155 !I 

All New Technologles Tested in Media luna 
Technology 

'rtdltional Technology 

mproved Agronomy with local Variety: 
Seed Selection 
Seed Treatrr.ent 
Plant Population 
Timely Weeding 

arieta' Selections: 
cr1C 40 
M Col 22 

erti ti zer 
local variety 
Varietal Selections: 

CMC 40 
M Col 22 

" 

Yield (t/ha) 

7.4 

12.1 ' 

15.4 
13.7 ' 

13.1 

15.7 
17.5 

§./ F@'i'I tu· nn ~a"h il"lnutc: .:H·" tI+;'';:,oA hU' +hcc:o ~m;ill¡" I:!f"'~'~ f';t'rmpl"'c. 

Profitable 

Ves 

Ves 

No 
No 

No 

No 
No 

Comments 

This package is dependent 
upon an' intensive exten­
sion input,which substitul 
improved management for 
higher input use. 

Comments 

Minimal purchased-input 
, techn 01 ogy; 101</ ,p 1 en t POpl 
lations due to intercroppi 
with maíze; ger.nir.ation pr 
~lem due to inadequate stl 
s torage. 

gher plant populations 
great1y improved initia1 
gernlination raise yields. 
Discarding maize may'intr( 
duce cash fl~ problem. 

Thotlgh givlngaslight yi( 
advantage. starch content 
10wer resulting in a pric( 
differential, which the yi 
advantage does 'not overco~ 
Not profitab1e and'starch 
content was redllced by 
ferti Ji zat i,on. 
Not profitable due to s~ar 
price discount from:the le 
starch contento 
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I/áfieul coaracterlstics of cassava1 Two important coaracteristics "of toe 

tássavá marketing system á(e the 1 inii fed slzeof the frcsh m~rl<ct -and the 

oigoly perisháb!e ri"áture óf e:'¡ssava out óf the ground. The farmer js 

usuálly precluded from sel! irig his olvli cássáva""on the wholesale market, 

dué té the requiremérif fó .. "I/ólume sales," f-ti toe laCk of h/s own t"r:ansport 

(ádl ¡tiés; álid te t.ne high fisk flúif"t'.he wnolesaler wil1 not buy on a 

particuiáf dáy; Íoé. flié póssi"bHi'ty é( á market glut." Tlle farmer, there-

tfié smáll sizé óf mosf (átm lets.· fnEi' 'Ío1ume and tÍ'ming of th9: farmer's 

nafvést aré féSuiéféd by a6c'ess foÓ f.t\"é liñMrmedí .. ry. The farmer usuaHy 

W'nén the liítéflÍlédiaf"y nás riiáde már1t<!{.jiñg á((al'lgcments whh the wholesaler, 

M thé harvést is tlitis dépen'déM (¡pon tfié" táfmer's access te. thé ¡ntermedía 

fy iii"l the I l\terméMáfy , s "nárvesL 

Hilfkét supply téguiati6n Hirougli fhé ;ñtermedíary guaral'ltees 

t6Mlñulty óf suppiy tfíróúgh thé yeáf arid ffiánagcab¡l ¡ty of daily suppl ies 

tó ' 
wlth féduced fisk ói lóss duwversupply,"Such supply r"gulatí6n can be 

aélilévéd at the fafm lé,iéi by Sfággeréd piántings. HOWCVH, where optimal 

plantíhg perlbds áre Oéfinéd 6y ánnuái f¡¡ílifilil or temper~ture d/stribu· 

tlóh, then Stófage in tHe gfóund áftéf ffiatur'Íty becomes ímportant. lhe 

ralhhll dlsttlbution ;;. toé fMm triái site ls dividcd ;nto il 7 to 8 month 

fillóy seásofi añd a 4 tó ~ fnóiith !iry SéáSón. Tlle optimum blologlcal plilnt­

Ifl9 peflód 15 ilt the begihriing of tne faihs. fhe eassaVli erop wlth the 

litesent tult/I/ar ih the fárm triili tite tnátureS within elght months when 

plahted at lhe 5taft óf lhe talns. The farmer can bcgin harvestlng ¡)t 

toe ehd of thc raín\, Sea5011 ar\d h¡¡s tour tnonlhs tll1 tlle stal"t of the next 
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planting season. 

- The-observed mark¡;ting shows only 37 pereent haryested for the fresh. 

market at the opt imal time and that the farm~r is forced to sell 28 pereent 

of his cassava on the 10>Jer priced Hareh market (Table 2). After the 

prin¿¡pal harvest season the farmer sel1s more of his cassaya to the 

secondary market. In the linear programming 50lutlon without labor or 

marketing restrictions the farmer sells all his cassava to the fresh 

market in the optima! periodo Apparently, farmers are constrained fro~ 

selling on the fresh market when it is optlma!. Moreover, the will take a 

high price discount by selllng to the secondary market, in order to 

release their land for p!anting in the optimal season. In the lP model 

labor constraints during the optimal planting period or marketing 

const~aints during the optimum harvest season will shift the plantiog into 

the secondary season. 

What is the feedback to the breeders on the nece5sary variety 

characteristics? 1ield increa5ing technology is nece5sary to locrease 

¡ncomes given the limited land resources of the farmers. Early maturity 

i5 useful to reduce marketing risk and take advantage of surplu5 !abor for 

harvest in the slack labor season but optimal harvest periodo Cultivars 

must be capable of being stored in the ground for long periods with little 

risk of yield 1055 or !oss of quality in order to assure access to toe 

fresh market. Resistance to root rot pathogens is important. Quality 

maintenance in the ground through tne marketing season. particularly low 

fiber content and hign starch content, i5 important. 

The cassava farm trials hav~ focused on an ex-ante ana!ysis of 

factors that influence farmer adoption of new cassava technology. Given 
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Table 2. Observed Cassava Marketing in Media Luna, Colombia, 1978-79 

Plan'ting Sea son 
Harket Use Percentage fear 

Optímum Seconoary 

May - June< Ju 1 y - Sept Oct - Hov 

Fresh Harket 72 Fírst fanr 

Second Year 23% 7% 4% 

Starch Market < 28% fi rst Year 

Secano Year 10% 13% 3% 

Total Cassava Marketed 2.2.8 tons 

Source: Unpublishad farm data from tlle Cassava Economícs farm technology testing sample. 

Opt imvm 
Harvest 
Sea son 

Oec-April 

37% 

1% 

2.% 

." 
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the principal role,of Improved varietles within the technology package, 

toe triClls hay'e,both attempted 6>' measur¡'varictal 'response 'under farm 

level conditions end ideotífy varietal ,c:haracteristics important wlthin 

the farm production system. The tríals thus aid in cal ibratíng the 

varietal evaluatioo system aod in defioing breeding strátegy. For fresh 

consumption markets minimum qualitystandards are essential and farm ,leve! 

profitability.is determined by boto yield and qual ity. The results of 

toe farm tríals on varietal starch content indicated a sharp decline of 

starch content under environmental stress and over time in the ground 

(see Appendix A). Definition of the market thus becomes an important 

compooeot of the breediog strategies. 

Evaluation of Bean Technology: 

$outhern Huila.-

Over a two year period with triqls 00 38 farms io southero Huila, 

the principal bean production zone in, Colombia, be"o yields ~Iere iocre(lsed 

31 to 50 percent with only improved agronomy practices. (CIAT, Annua1 

Reports. 1978 and 1979). The basic agronomy pr~ctice includcd fertilizer 

on the low fertillty 50ils; however, on 80 percent of. the farms due to 

initially high fertil ity or previous rotation there was no physical res-

ponse to fertilizer. With this a priori stratification by' initial 50i1 

fertility, there was. a statistically significant effect from the improved 

agronomy packages with and \'/ithouE fertilization. The new technologies 

were highly profitable and did not substantially increase input costs 

e~pecially on the adequate fertility soils (Table 3). 

Profit .. bil ity and risk con"ider¡¡t ions are noE sufficient if the tech 
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Table ). Return on Invcstmcnt In Ncw Tcchnologrc5 in Two 

Il i f fe re n t S o i l· Fe r t r Ji t Y C o n.~ I t Ion s .. I n S o ir t, he r n Hui I él • 

1979-A.' 

Inereased net ¡neoroe 
(6Y.P - Inereased Costs)a (pesos) 

Inereased Costs (pesos) 
'"' . 
Return on Additlonal Investment: 

Incrcused Net Income 
ncrease st 

Farmers Seed 
Improvcd Agronomy 

No So fl 
Problem· 

11 .329 

3.917 

2.89, 

Soll 
Problem 

0.87 

a. 6Y is the ¡ncreased ylelds of the newtcchnology compared 
with a sub-plot of the farmers' field. 

Pis the price rcceived by f,armcrs for the beans. 

b. Thls improved agronorny on the low 'crtility soils also 
included fertil izer. 

Source: CIAT, Annual Report, 1979, forthcorning, Cali, 
(olombia. 



noJ~gy does not tlt Into the farmers' production systemJ there are more 

profitable alternatives, or the returo on capital Is so low that farmers' 

woo'; be interested. The Introduction of new technology in Hulía' is com-

partmentalized into stages In Table 4. Hoving to the right In the columns 

new technologies are individually introduced and the incremental income 

effeets are shown. A 39 pereent ¡nerease- in ¡ncome is obtained with the 

introduction of the high teehnology coffee aetivity. Huila is a marginal 

coffee area and new higher yield/ng coffee varieties have been introduced 

into Colombia. This innovation reguires a substantial increase in capital 

and gives a low rate of return on capital (11%), the same rate of return 

as the new bean agronomy. If the bean agronomy is combined with new 

storage technology 50 that the post harvest price collapse is avoided, 

then income gains are substantially increascd and a reasonably high return 

on capital is achieved, 33 to 69 percent. Similar results for medium size 

farms and for farms with 5011 fertil ity problems were obtained (Tables 

8-1 and B-2 in the Appendix) 1 . 

New bean agronomy plus storage teehnology and the ut i,l iZi1t ion of 

poliey instruments to ¡ncrease capital availability and enable the farmer 

to delay nis sale can result in a hlgh rate of return on capital and sub-

stantial iocome increases in the Huila farmiog system. With thls ínforma-

tion a national program could develop a pilot project to promote new tech 

nology. Thus, the LP normative results provide an ex-ante estimate of the 

suggested complementary measures to introduce a new technology and the 

potential effect of thls new technology upon income and input requircn~nts. 

11 G. Arda and Jonn H. Silndcrs, "Ex-ante Ani'llysis of New Bean Tcchnology 
in Southern Huila", CIAT, Call, Colombia, mimco, February 1980. 
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• Te~Te S-2. optr;;:aJ Fel"l:! Pian with .tf:e Intród:;c~ion o/ ~c;",'Se¡!l'1 icchnoTogy 1n 'Southern Hulla. . -

. ' 
t -~'I'~ F O"~ re,,, I ; ",y ~~s. 

rtem 

Gro~s r.argin with labor SaJes (pesos) 

Gross r.arsfn wjtho~t labor Sales (pesos) 

r ... ,..",.. ,-'''''''f'' (:.~) "", J_ • _.... "0 

lo:~ iech~oto~y Caturra Coffee 

Old Corfee 

Su;aíca:;e 

Eeans, 6etter Agronomy and Storage 

F i rs t sel:'es te r 

• 

ee<l~s, SeUe. Agro:'lOmy + r.edium l'erti.Tizat!on"+ 
S:ore~e 

.irst se::Jester 

SCCO:'ld se"'es te r 

P<lstures 

0~erQtin9 Ex~enses-(~esos) 

eorr~Ñing (pesos) 

S¡'"dOH ?rice of Capital 

• 

S~" 1 J F,mn 1 

Rcstr!ctcd Unrc~trictcd 
. Crc¿it' Credit 

142,284.0 t!¡2,855.0 

-1.32,684.0 133,105.0 

• 

1.94 2.0 

2.!¡ - 2.4 

8~.896.0 _ 83,031.0 

20,000.0 20,000.0 

0.53 1.39 

Xe¿iw:¡ "<Jrm 

'Res~ricted U:'lrestricted 
Crc¿it Credit 

-(no f<llrm labor Si! les) 

2Zi ,9!¡1.0 

2.0 
4.37 

2.64 

1.21 

1.21 

5 • .36 

16.3,170.0 

90,000.0 

0.47 

300,922.0 

3.48 

.' 

3.83 

.0.27 . 
3.39 

-8.2 

221,310.0 

90,000.0 

1. i I¡ 
. , 

'. 
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T'3 b le 8-1 • I"comes, Cr'odlt Requrrcmonts a llndJteturns f'rom Varlou5 . 
New Technologle5 01'1 Med¡um Farms W\tl, A(.{(!t"'d.tt 
s ... ·,t Tt>d'llif~ 

Fa1"m Inco~e (Pesos) 

Inco~~ lncrease (%) 
C~pital eorr~Nin!i (Pesos) 

~eturn 01'1 en A~dltlonal 
Unlt of Capital 

Typical Farm 
(15.8 ha) 

'182,380 . 

41,323 

al ~ith the present capital 'restrictions. 
Increesed ineomes and higher returns on 

bl Ineludes a substantial ex~ansion In the 
.cor~-bcan assoc¡at~on • 

. ,,[ 

Area Expansronb 

~48,780 

36 

75,000 

0.41 

lntrOGcction o( High Tedmo:o;y. Caturra 
plus Verious Be;)n, Tochn'ologies 

Monoculturo Beans 
-Improvod Agronomy 

(MSJA) 

264,527 
6 . . 

90,000 

0.27 

X1lJA 
plus 50% 
Stol'l!ge 

MalA 
plus 100~ 
. Stol"a!;!! 

2BB,68ft ", 332;566 

9 t5 
90,000 90,000 

0.69 0.87 

Changing these restrietions to encourage spodajizatlo,n wlll sive 
eapitil. ' 

, 
areas In low teehnology caturra coffee, 's.ugareane·, and the 
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and of toe ·Iaek of .res·ponseto -ferti I izer In 80percent of toe Hui la tr 

Whén combined wito comprementuty_policy meusures such as credit and sto 

In Huila, $ubstantial income gains were possíble with varíous types of 

Improved.agronomy. Toe agronomieal innovutións varíed substantially 

between regions. The ex-ante programming models indicated toat profit 

maximizing fanners knowing about toese -technologies would adopt toem. 

Too mueh empoasis is usual1y placed on toe technic<jl or agronomic 

advantagcs of new agricultural technology. j.e. the yield comparison wi 

farmers' practjces. This paper extends the evaluatíon ioto the ex ante 

economíc analysís of profitability élnd the fit into toe productioo and 

marketing systems. Recommendations are principally fO r breeders in toe 

cassava program and to the national organizatíon in the bean programo 
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"Once ex-ante programming analys!s has Idcntlfied the viability 01 

the new technology aoó lts input requiremcnts the next step is demonstl 

tion trials.Production evaluation has bee,n finished for the Internati 

Ce'nter. Marketing or macro issues on the demand side may require more 

evaluation . 

At ~/hat point do the International Centers stop their activities 

jf the technology.does not move onto farmers' fields? For the present 

the economic evaluatíon of new technology is a big jobo If the technol 

succes~fully passing the technical and ex ante economic evaluation is r 

adopted by farmers, is jt necessary to bring in other disciplines suco 

sociology or anthropology or evaluate the efficiency of the next stages 

in toe process, demonstration tríals and extensíon reco~~ndations? 

Conclusions: 

Since toe cassava program had a principal emphasis upon improved 

selections in the farm trials more information was obtained for feedbac 

on future variety requirements. The selection between fresh and indus· 

trial starch markets will substantially influence the profitabi] ity of 

new variety due to the 40 to 50 percent price discount in the secondar) 

market. Horeover, selection of high starch levels and starch maintenar 

under high stress levels of poor soils, irregular rainfall, and v~ryins 

periods in the ground appear to be important criteria for future breedi 

selections. 

In beans the farm trials concentrated on the evaluation of agrone 

practices. There was less feedback to the research designcrs except fe 

cilutions on the consistent lack of respons ... to illl types of "cJ.e~ner" 5 
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systems of experlment statlon generated new technology. The feedback 

process seems to be func:tionlng well In helping blelo.gical sc:ientistlf­

specrfy future experimentatlon and variety spec:ific:ation so that the 

future research products will have a higher probability of farmer 

ácccptance. There Is also some téc:hnology successfully passing through 

the evaluation process. '.11th the farOl model ing soOle further specifica-

lions On instruOlent variables can also be made for the national organiza-

t ion. 

!,yolving Issues: 

The CrAT cassava and bean programs have concentrated on producing 

flnlshed varieties for release to national programs. To produce finished 

\lar/etles a well defined conception of production and market ing con-

Urt'¡nts ís necessary. CIAT thus relies on an information flol'/ about 

tbrgét regíons Into the breeding program rather than a largc scale ·selee-

tlon under the stress eonditions of the production zones. The ex-ante analysis 

6f thé fürm trials evaluates the eeonomic viability of the new teehnology 

énd helps define the charaeteristics of the tcchnology determining 

~tonomíc viabíJ ity. These characteristics can be ineorporated in~o the 

!;~lé'tl()n criteria of the brceding' program/¡o Also, thc ex-ante analysis 

Idcntlíles poI íey initiatives, which would improve farmer adoption. It 

tbh bé e~tended to regional modeling to cstimate input and output markct 

~qulllbrlum condítions . 
• = 

I¡f Thc cx"ante economie ilnalysis ;5 only pilrt of the story. Mueh IT'Or¡, in­
for~tion is necessilry on thc production and ceonomic constraints in 
the target :zones. The filrm tri a I s can not be done by el AT in a 11 the 
tilrget regions so they principally provide feedback to CIAT and a 
~ctnodolo9Y for otncr nationilJ organizations. 
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,reduced tradltlooal coffee,area;,however, area lo the ~ew varlety high 

techooloDY coffee'was Rot reduce~. 

lo hoth the Huila aod' Restrepo cases toe norrnative modcliog gave 

sorne prel iminiHY estímate!> of toe 'long run ioéome éffects cme! input re-

quiremeots of the new technol09je~. Moreover, the impact of sorne 

complemeotary palley measures to facilitate tOe new technology introduc-

tloo such as credit poliey, were also spécified. SOnle of the limitations 

of LP for short term planning are being resolved \~ith a more complex 

objective function ünd estimated distributions of yields and priees . 
utilizing QP programming. 

F'inally, the technologies, whieh are not successful, give an impor-

tant input into researeh design for the national and international 

organizations. Research is being completed in micro-biology to find 

eompatibility of the Rhizobíum with the neeessary fungícide appl ieation 

for root rots and to find compatibility of native and introduced 

Rhizobium. Consumer and producer requírements in ne'¡ varieties have beeo 

better specified. Comparing the Huila and Restrepo farm trials herbicide 

apparently requires region speelfic adaptation tríals before moving into 

farm trials. Improved seed has been overratea in bean production as over 

100 farm trials in three loeat ions over two years sho'.ed no yield effect 

from variou5 types of improved seed3• 

The farm trials began as an evaluation device to verify the farm 

level effects, profitability, riskiness, and fit into present or potential 

31 For further deta i 1 see J. H. Sanders and John K. Lynam, "New Tcchnology 
Product ion and Sma 11 F'armcrs: Sorne Exper íenee I<í th Beans and Cassava", 
CIAT, Cal i, Colombia, mír.~o, Sept. 1979. ~3 pages and J. H. Sanders and 
J. K. lynam, "Evaluation of Rescarch Objectivcs in Commodity Programs: 
Beans and Cassava at CI"T", elllT, Cal i, Colombia, mimeo, July 1979. 
19 püges. 
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Restrepo.-

,"\11th the expected:'decllne ih world coffee .prlces IInd the rapid di f­

fusion of new hlgh yielding'coffee verieti~s, a c~ncentratlon of Colombian 

coffee 'production in the prime coffee IIr~as Is expected. Hence, there is 

en Increélslng Interest among Colombian publlc pb,Ucy makers in divers ify-
, ' 

ing marginal coffee regions. Cood bean y/eld increases have becn obtained 
2 

w/th ,Improved agronomy anp with high fert/l/zation levels (Table 5). 

Neither improved seed nor herbicide demonstrated a physical response in 

the thirteen farm trials. The yield ¡ncreases for the combined effect of 

reasonably high fertil izer and other improved agronomy practices were 

statistical significant and profitable. Input costs were substantiaJly 

increased so increased capital avaiJabi1 ity would be necessary. 

What· i5 the effect upon farm incomí: and input requirements of these 

potential technologies? Unlike the Huila case the technology adopted 

varied between farms by size. 00 the small farms l/ttle fertilizer was 

util/zed. Nevertheless, the income increase and rate of return on capital 

were very h/gh (lable 6). lhe extremely high rate of return on tne small 

farm, 130 percent, appea:rs to reflect the effect of a loosening of tight 

capital rationing as credit was expanded 51 percent to the small f"rmer in 

the modelo The medium and larger farmers use more capital, expand more 

the bean area, obta/n higher income increases, úse more fertilizer-intensive 

technology, and have a lower rate of return on capital. In arder to in-

crease the area in the new technology bean activities all the farm sizes 

2/ With the high rainfall even in a marc¡inal coffee ,eQ/on tne in/tial 
soll ferti lit y, espcciaJly phosrhorus. was extremely 10\4, nence tnere 
was ao excellent physical and cconomic response to a ferti 1 izer I!lix 
with a high pcrcentilge of phosphorus (10-30-10 of NPK) • 



Table l¡ • 

Far~ rnco~~ (Pesos) 
¡~CO-h 1!"I~·~~s~ rx) .. ., _ ,_! _('"O _ ,;t 

Ca;>ital :¡o~row'ing (Pesos) 

P.~~urn on an Adóitional 
Unit of Capital 

• 
. . 

a IMeomes, Credrt Requrrements snd Retur"s from Varlous 

New Tcchnologies on Smal1 Farms 

Typieal Farm 
{l./¡ hll} 

76,796 
," 

9,333 

• 

Introductio!"! of 
Hign Technology 
Ce turra Corfee 

106,881 

39 
lS,593 

0.11 

Introductlon of High Technology Caturra 
plus Vllrious BC<ln Technologlc$ 

Nonoeulture Sca!"!s 
-Improved Agron~~y 

(t:a lA) 

l1S,319 

11 

26,532 

0.11 " 

MSIA 
plus 50~ 
Storilge 

1)1.1.519 
11¡ 

30,DOO 

o.:n 

M31A 
plus lOO; 
$torase 

155.219 
1; 

30,eoO 

0.69 

al Wlth toe prcsent capital restrictions. Changing these restrictions to encourag& speelallzation wrll gfve 
incrc.1scd incomes and highar rcturns on capitlll. " " 

Source: G. Arda anó John H. Sanders, "Ex Ante Analysis of New Bean TechnolQ9Y in Southern Hulla", tIAT, 
Cal i, Colombia, mimao, February, 1980. 
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Table 5. Yleld" Pro,rt~blllty end Costs o, Varrous 
~ , 

Be~n Tochnol09lo$ In R~stropo, 1978-a 

Yields Net Input 
Incot:1e Costs 

(kg/ha) --- Srha ---

i'~r~o::rs' fiel<!s 1,000 a 13.752 16.257 

F,,~~crs' s::::d - lmproved ,Agronorrry 1.341 ab 18.3QO 21.6;0 

"Clc~~ secó" - Im;:>rovcd Agronomy 1,254 a, 13,280 24,340 
"ele<:o seeó"b - 50 kg' P;05 (167 kg/ha' 0'- 10-30-10) 1,51'7 abc 23,033 23,373 

"ereJI1 sccó"b - 10:1 kg P:Os (333 kg/h'.l of 10-30-10) 1.8l¡Zbc 30,157 25.103 

"Clca~ seeé"b - 100 I<g ?zOs Herblcióc 1,53jubc 21,757 2~. 173 
b "C!-::Jn secó" - 150 kg PlOs (500 kg/ha of 10-30-10) 1.9q2 e 31,420 26.840 

el Diacol Cal irr.a ,,'as utr¡ iZed In al I the farm trlals. 

al Al1 the followingalso utilize tlle ¡mproved agronomy practices 01' higher denslties. m"~~Q';' 
ra:tricr.ts. ¡;nd " morc cfficicnt chem;cal. Bcnla~e. "Clcan seed" rcfcrs tó t!1e sced pro- ' 
c~ction under irríg~ted conditions with rogucing. 

The letters a,b,c, in the yícld dote, refer to tbe Ouncan test for the slgnlffcance of dlf:­
, fcrc~~e betwcen the vields for the different treatments et .the 95 percent I~vel or proba­
bility. 

$ource: CIAr, AnnuaIR<;port, 1979, Cal ¡,Colombia. '" 
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