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Over the last three years, the role of the economists in the crop pro
gram; at CIAT has been the implementation and analysis of farm level test-
ing of new technology. There are three basic stages of technology evalua-
tion in the research process. These evaluations take place at the ex-

periment station, in regional trials, end 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-
eties with different production practices in different farming systems.
an the farm trials be bypassed so that regional trials will then lead
directly to diffusion by farmers as has occurred with irrigated rice and
wheat? I this happens, the research center will have substantially
reduced costs. If regional variety trials do not lead to diffusioun, the
assumption should first be made that the lack of diffuysion results from a
failure of the technology to be adequately tailored to the‘envirenment rath
er than a lack of information, a problem in public policy, or inadequacies
in the extension service. |[f the economic evaluation of the technology in
the farm trials indicotes that the variety is adezquate for farm level
conditions, then the evaluation process of research has been completed.
The rescarch data and the variety pass on to the national organization for

further testing or extensioun purposes. The objective of this paper is Lo
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define and 11lustrate the process of economic evaluation of new technology

K,in the farm trisls of CIAT. - I

The Economic Component in the*Déslgn“&nd Evaluatlon of Farm Trials:

On the cxpeglmenﬁ‘statiOQ and in regional trials higher yiclds than
the farmers' check generally Indicate successful performance. Occasional-
ly, economic analysis of experiment station or -regional trials is done
c;pepfaily of traditional agronomlce reséarch such as the response to
fertilizer or herbicide. However, in the production of new varieties the
agréna&ic topl of the statisticol significance of yieid differences

predominates In the first two stages of research evaluation {Figure 1).

The farm trilals differ from traditional agronomic research as
carried out at the experiment stotion and regional level in both
design and evaluation. In design little effort is made to
separate individual input effects. The basic research problem is the

profitability of the synergistic effects of input complementarity rather

than comparimentalizing yield increases‘inta one input changes as in
traditional agronomic research. Complete factorial trials may be carried
out in which di}ect yleld effect and interaction effects are measurad,

but plot size, the number of factdr;\to be tested, and the. different
levels of factor use must be weighed in trial design. Moreover, the
objective of the trials is not to resolve all the production problems of
variety, inputs, density, and association. The more limited goal is to
evaltuate the iarm level effect of new technology, which has been agronomic
ally succasgkggigher yields than some proxy for farmers' practices) at the
experiment station and/or regional trials. Secondly, a large number of

trials are needed to evaluate the variance in treatment performance result
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Ing from between farm differences. New-technoiogy may be profitable and
fit on some farms and not others. 1t s imsmortantifsr future research
production that the factors resulting in differést treatment performances
between farms be quantified, To pass the economic criteris of séccessful
performance a new technology has to be profitable on farmers’ fields, fi% )
into the farmers® system of production (or be sufficiently profit§§§e‘to

change that system), and not Inordinately increase risk.

A new technology has to pass through three stages of analysis in the
evaluation of the farm trisls (Figure 2}, First, there is the traéitiogal
ANOVA analysis of the significance of the differences of treatment ef-
fects. One important qua1ifi¢a§icn should be put on this analysis. There
Is nothing sacred about 5%, 1%, or 20% probability levels. The choice of
probability levg]s should be determined by the costs of Type { or Type !
errors.and not by tradition. Statistical confidence levels on the quality

of childrens' toys would be expected to be different from those on

airplane parts or surgical instruments.

If the treatment effect is not gignificant, the farms are stratified,
For example, a2 fertilizer response may occur on only those farms with very
low initial fertility or a new variety may outyield the farmers' va}iety
only under cér:ain types of stress, The strotification can be done with
8 priori theoretical considerations or statistical searching devices, such
as cluster analysis or multiple regression. Once the sample is stratified,

the relevant sub-sample returns to the ANOVA test.

What are the sources of variation between farms within treatments,
which nced to be separated to analyze their impact upon technology perfor-

mance? These are the location and management factors hypothesized to
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influence the éerformancg of 8 new technology:
1) Hicro%qf{matic variation-in rainfa!} and ﬁther weather factors;
2) Diseaﬁé and insect Incidences: |
3) Soil differences, cropping history, aﬁd'rétatidﬁai patterns;
L) Management intensity (for exa%p!é, quality and t}meliness of weed-

ing and spraying if this is not controlled in the farm trials}.

Since there are many sources of variation from locational factors a
large sample size is important. A minimum of 20 to 30 farms in each
production region would be desirable.for statistical analysis of the

between farm differences.

Once significant treatment differences are obtained, the evaluation
proceeds to profitabiiity, riskiness, and the %ystcms evaluation of the
fit into the farmer's production system, This is traditional economic
analysis applied to the ex ante dé;ision of the viability of new technolo-
gy. The trials are not demonstration trials or used for egtensicﬁ |
purposes. Nor is diffusion or actual adoption under study. The
analysis uses basic economic theory fo assess the ex ante issue of whether

the technology will be adopted.

Although evaluation of farm trials focus on the farm system only
single-crop technologies are teste& in the trials. The fine tuning of crop:
ping sfstems or whole farm systems is highly location specific and more
the domain of national institutions. |In the next two sections the results
to date of testing CIAT bean and cassava technologies will-be utilized to
illustrate the information going back into research design and forward to

the national organization,

-

Evoluation of Cassava Technoloqy:




_The cassava program at (IAT has followed a strategy of technology
desigﬁjgased on minimumfinputs, é?th impro§e€ varieties beipg the principal
prodﬁct.' However, substantiéi yieid i;cteéseﬁ over traditional practices
have béén obtained on the experiment staficn Q&th’impreved agronomy, The
basig agronomy package consists of the utilization of high quality planting
materia!, an adequateup¥ant populatieﬁ, and égbé’;eed control especially in
the first two to three months of growth. The farm trials in a principal
cassava production zone demonstrated a yield increase of 65 percént with
the traditiénai variety utilizing improved agronomy over yields under
current practices (Table 1). Improved agronomic practices do not require
a large iﬁcreaﬁa in input costs. However, the management input for clean

stake identification is substantial. The information on the profitability

of the improved agronomy was passed on to the national research organization.

Even though thare.were large yield advantages to the two varietal
selections in regional yield trials,. under farm conditions there was little
difference with farmers' varieties under similar practices. There was a
Lo - 60 percent price discount for these selections since they could only
be sold on the industrial starch market. The quality characteristics,

especially high starch content, put 2 large price premium for the fresh

market sales,

Starch content not only varies bectween varieties but also is in-
fluenced by environmental fectors and time in the ground. Many varieties
have the characteristics of sharply declining starch levels as the optimum
harvest time is passed. Farmers' varieties do not decline as rapidly in

starch content over time {see Appendix A).

Why is the maintenance of starch content in the ground an important
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Teble 1 . Yield and Prnf?tébi?ity of Improved Cassava Technology Tested in Farm Trials, Colombian Cdast.'197?-?sl

Location

ledia Luna,
tlantic Coast

Profitable New Technology

Technologica)
Practice

Agronomic Practices:
Stake Selection
Steke Treatment
Plant Population
Timely Weeding

Income Increase

Increased costs of

Comments

{Pesos/Ha)

(%)

Inputs [Pesos/Haj

11,750

65%

$ 155 &/

A1l New Technologies Tested in Media Luna

Technology Yield (t/ha) Profitable
‘reditional Technology ' 7.4 Yes
moroved Agronomy with Local Variety: o
Seed Selection 12.1 Yes
Seed Treatment
Plant Population
Timely Weeding
‘arietal Selections:
cHC 40 15.4 ‘ No
M Col 22 13.7 - No
ertilizer ,
Local variety 13.1 No
Varietal Selections:
CMC 40 15.7 No
M Col 22 17.5 No

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

Comments

Minimal purchased-input

“technology: Tow plant popt

lations due to intercroppi
with maize; germirnation pr
blem due to inadequate st:
storage.

Higher plant populations
greatly improved initial
gerniination raise yields.
Discarding maize may intr«
duce cash flow problem.

Though giving a slight yic

“advantage, starch content

Tower resulting in & price
differential, which the yi
advantage does not overcer

Not profitable and starch
content was reduced by
fertilization,

Not profitable due to shar
price discount from; the ¢
§tarch content.

3/ Fow or no cath (nnnie ave 114313 vad by +hepes cmall eralas Farmore



varietal characteristics éf cassava? Two important characteristics of the
€assava marketing system are the icmlted size of the fresh markct and-the’
highly perishable ndture of cassava out of thc ground. The farmer Is
usué!ly precluded from gélliﬁg his owrl cassdva 'on the wholesa!é Amarket,
due t6 the reéquirement for volume gales, to the 1$tk of his own transport
facilities, and to theihfgh Fisk that the wholesaler will not buy én a
particular day, i.é. the possibility &f a markét’giucw The farmer, there-
foreé, telies 6n transport intérmediaries, who act as assembly age#ns given
the small siz6 6f most farm lots. The volume and timing of the farmer's
hé(Vésg are restrictéd by adcess €6 the intérmediary. The farmer usually

When the intefmediary hds made markcéting arrangements with the whalesaler,
ke then schedules thé Rarvest 6f varisus J6is to Fifl a truck. The timing
6f the harvest i¢ tHué déperdént upon tRe farmer's access to the intermedia
Fy &hd the Intermedisry’s Raryest.

Market Supply fegulation through fhe intermediary guarantees
ésntinuity of supply through thé year and manageability of daily supplies
with feduced Fisk of loss éuéi}vefsupéfys’vﬁsch supply regulation can be
setileved at the farm i8vel by §fagGered ﬁiéﬁtings. However, where optimal
planting periods afe &é?%ﬁéﬁ by ahnual Falnfsll or temperature distribu-
tioh, then stoFage in the ground afief maturity becomes important. The
Fainfall distribution in the fafm trial site Is divided into a 7 to 8 month
Falhy season and a L to § month 6Fy §6ason. The optimum biotegtcai plant-
Ihg period is at the beginning of the Fains. The cassava crop with the
Bresent cultivar in the farm trlal site matures within cight months when
plahted at Lhe start of the rains. The farmer can begin harvesting at

the end of the rainy season and has four fonths til) the start of the next



~ planting season.

The.observed marketing shows only 37 percent harvested for the fresh,
raafket at the optimal time and that the farmer is forced to sell 28 percent
of Qfs cassava on the lower priced starch market (Table 2), After_the
prfﬁ;fpai harvest season the farmer sells more of his cassava to tﬁe
seﬁondary market. In the linear pro§ramming solution without labor or
marketing réstrictiqﬁﬁ the farmer sells all his cassava to the fresh
market in the optimal period. Apparently, farmers are constrained from
selling on the fresh market when it is optimal. HMoreover, the will take 2
high ;;Fca discount by selling to the secondary market, in order to
release their land for planting in the optimal season. In the LP model
labor constraints during the optimal planting period or marketing
constraints during the optimum harvest season will shift the planting into

the secondary season.

What is the feedback to the breeders on the necessary variety
characteristics? Yield increasing téchnoiogy is necessary to increase
incomes given the limited land resources of the farmers. Efarly maturity
is‘aseful to reduce marketing risk and iake advantage of surplus labor for
harvest in the slack labor season but optimal harvest period. Cultivars
must be capable of being stored in the ground for long periods with little
risk of yield lo%ﬁ or loss of quality in order to assure access to the
fresh market. Resistance to root }ct pathogens is important. Quality
maintenance in the ground through the marketing seaéon, particulariy low

fiber content and high starch content, is important.

The cassava farm trials have® focused on an ex-ante analysis of

factors that influence farmer adoption of new cassava technology. Given



Table 2. Observed Cassava Marketing in Media Luna, Colombia, 1978-79

Market Use

Frosh Market

Starch Market -

Total Cassava Marketed

Percentage

72

28%

22.8 tons

Year

First Year

:Second Year

First Year

Second Year

Planting Season

Qpt imum Secondary
Hay - June “July - Sept  Oct ~ Nov
23% 7% L3
10% 13% 3%

Optimum
Harvest
Season

Dec~April

37%
12

2%

Source:

Unpublished farm data from the Cassava Economics farm technology testing sample,



the principal role.of improved var%etiasuwfthin ;hé technology package,
the trials haé;ibath attempted tb“meésuré:varzhtal”response'under farm
level conditions end identify v#rieiél‘characterisf}ts important within
the farm prmduciinn system, The trials thus aid in cgiibrating the -
varietal evaluation system and in dgfini#g bresding strategy. For fresh
consumption m;rkets minimum qué?itysfandards are essgntiai and farm -leve)
profitability is determined by both yield and quality. The results of

the farm trials on varietal starch content indicated a sﬁarp decline of '
starch content under environmental stress and over time in the ground

{see Abpendix A). Definition of the market thus becomes an important

component of the breeding strategies.

Evatuation of Bean Technology:

Southern Huila.~

Over a two year period with triais on 38 farms in southern Huila,
the p}incipal bean production zone in Lolombia, bean yields were incressed
31 to 50 percent with only improved agronomy practices. (CIAT, Annual
Reports, 1978 and 1979). The bésic agronomy practice ?ncluded fertilizer
on the low fertiiity spils; however, on 80 percent of the farms due to
initially high fertility or previous rotation there was no physical res-
ponse to fertilizer. With this a priori strati%ication by initial soil
fertility, there was a statistically significant effect from the improved
agronomy packages with and without fertilizotion. The new technologies
weré highly profitable and did not substantially increase input costs

especially on the adequate fertility soils (Table 3).

Profitability and risk considerations are not sufficient if the tech



Tabie 3. Return on Investment In Ncw'?echaologiés in fwa

pifferent Soil Fertility Conditions. in Southern Huila,

1879-A -
Fafme%ﬁ Seed
Improved Agronomy
Ho Soil Soil
Prebip&i Problem
Increased pnet income s i
{Av.P - Increased Costs)” {pesos) 11,329 5,534 -
Increased Costs (pesos) ' 3,917 6,3h2b

Feturn on Additional Investment:

Incrensed Net Income
increased Cost

2.89 0.87

AY is'the increased yields of the new technology compared
with a8 sub-plot of the farmers' field.

P is the price received by farmers for the beans.
This improved agronomy on the low fertility soils also

included fertilizer.

Source: CIAT, Annual Report, 1979, fe;thcomiﬁg, Cali,
Colombia. -
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nology does not fi% into the farmers!® prodaztiﬁn system, there are more .
profitable alternatives, or the return on capital is so low that farmérs"
won't be interested. The intrnducfion of new technology in Huiié‘is com-
partmentatized into stages in Table 4. Moving to the right in the columns
new technologies are individually introduced and the incremental }ncome
effects are shown. A 39 percent increase in income is obtained with the
introduction of the high technology coffee activity,' Huila is a marginal
coffee ares and new higher yielding coffee varieties have been introduced
inté Loclombia. This innovation requires a substantial increase in capital

and gives a low rate of returp on capital {11%), the same rate of return
as the new bean agronomy. If the bean agronomy is combined with new
storage technology so that the post harvest price collapse is avoided,
then income gains are substantially increased and a reasonably high return
on cap%tai is achieved, 33 to 69 percent. Similar results for medium size

farms and for farms with soil fertility problems were obtained (Tables

8-1 and B-2 in the Apgendix)i.

New bean agronomy plus storage pechaé?egy and the vtilization of
policy instruments to increase capital availability and enable the farmer
to delay his sale caﬁ result in a high rate of return on capital &né‘sub-
stantial income increases in the Huila farming system. With this informa-
tion a national program could develop a pilethprojeca to promote new tech
nology. Thus, the LP normative resulis provide an ex-ante esgimate of the
suggested complementary measures to introduce a new technology and the

potential effect of this new technology upon income and input regquirements.

1/ §. Arcia and John H. Sanders, "Ex-ante Analysis of New Bean Technology
in Southern Huila", CIAT, Cali, Colombia, mimeo, February 1980,
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* Tedle g-2. Optimal Farm Plan with .the Intreduction of Ngw Bean Technology In Scuthern Hella. - -
.7 tow Fortility Farms. - , -
Smoll Form 3 Fedivm Farm
’ t« em ‘ L | TP ,‘.“ ~ | [ S Ed [P g ¥
) . Pestricted Unrestricted ‘Restiricted Unrestricted
. . Crecit Credit Credit | Cradit
Gross Margin with Labor Sales {pesos) . 152,284.0 142,855.0 {no farm labor sales)
Gross Farein without Labor Sales (pesos) | 132,6854.0 133,105.0 221,941.0 300,922.0
crzo froz (Ra)
Low Techanology Caturra Coffee , : | o 3.48 -
01d Coffee : o . - : I 2.0
Sugkreane ' ‘ : - . - k.37
" Eeans, Batter Agrcnomy and Storage N . o
First semester _ . 1.4 2.0 . 2.64 C3.83.
Bagns, Better Agronomy + Medium Fertilizatlon '+ ' . ' '
Storage ' * )
First semester ' E$M_ . . RS S .0.27
Second semaster . 2.4 . 2.4 o3t 3,39
Pastures : : ) ' - 5.36 . :8.2-
Operating Expenses {pesos) ’ 82,896.0 . 83,031.0 163,170.0 221,310.0
Borrowing (pesos) ‘ ©20,000.0 20,000.0 90,000.0  90,000.0

Shadow Price of Capital , 0.53 .39 - 0.7 . 1.t

? el

¥



Table -8-1. Incomes, Credl

t Requ[rcmcntsa and Returns from Varlous

New Technologles on Fedium Farms walh Ac(?%md.tt

AP %f{'\l({‘\p

¥

Typical Farm

Introduction of High Technology. Caturra
plus Verious Beoan. Technolegics

Area Expansfon&

(15.8 ha) Monoculture Beans ¥3IA FBIA

~lmproved Agronomy  plus 50% plus 1003

(M81A) Storage Storags
Farm Income (Pesos) 182,380 248,780 264,527 < 288,684 " 332,565
Income increase (%) - 36 & | .9 15
Capital Earrowing (Pesos) 41,323 75,000 : 90,000 . 20,000 90,000
Fesurn on an Additional ' X ~ o
Unit of Cepital - 0.b1 0.27 0,63 0.87

a/ With tha present capital restrictions.

increased incomes and higher returns on capital.

b/ Includas a substantial expansion in the areas In low technology caturra ﬁof?ee;

corp~bean association.

Changing these restrictions to encourage spec?aiizaiibn will give

b

'gﬁgarcaney and the



. Figurc B-y, . UFFLCIS OF DITFERINT FACIORS OX YILLDS IN THD FARM TR1IALS,
. " HUILA, COLONBIA, 1872-A .
. . Yieue :
YIELDS - WITHOUY. A JCRTASC : . '
{RC/HAY TERITUITY PRODLENM  fro/ma) . .
1599 = * o
4 TARKLRS® STED b .
BETTLR AGRONCHY .. . .
HORLICIOL and ARA2AN . .
) 1535 263 " . YitLo
f * ) R YIELDS WITH IKCREASE
L R .- EXCZRAY) LOW FERTILT®Y £X67HAR)
.. - 93 TFaias st 13-00-20 sean | 3%
. . - * . REVYER AGRONDNY
34 x AT
. ’ yass | BIFBICIOE £nd aR31ivw 283
S 2
. .
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LE1TLK AGRORONTY . .-
KO CHIMICAL LEPUTS . .
. . FAKNERS® SEED
p 20-60-20 Y.G/HA
) . . . H-P-L
. . . - ’ : * BIYTER RCPROROMY
. ] A KD OTNER CHERICAL BLPUTS
1y
- ) L ) . -
x FAREERS® FICLDS
. . KOUOCULTURE

-
. B -

% Significantly different than farmers’

*
»

yields at the 95 percent level.

kY



and of the lack of response to fertilizer In Eﬁvpe;cent of the Huila tr
ghéé ;amhiné& with co@p{am&nta?y,po§icy measures such as credit and sto
in ﬂuiia, 5ubstant§ai:fncamemgains were possible with varijous types-pf
improved. agronomy. 'The ;gnohomical innovations varied substantially

be tween reg}ons. The ex-ante programming models indicated that profit

maximizing farmers knowing about these technologies would adopt them,

Too much emphasis is asua}¥y,p¥aced on the technical or agronomic
advantages of new agricultural technology, f.e. the yield comparison wi
farmerf‘ practices. This paper extends the evaluation into the ex anée
economic analysis of profitability and the fit into the production and
marketing systems. Recommendations are principally for breeders in the

cassava program and to the national organization in the bean program.



“Once ex-ante pregfamming’anaiysis has ideatifieﬁ the viability of

the néw'technoiegy and Its input requirements the next step is demonst)

~ ticn trials. Production evaluation has been finished for the internati

{enter. Marketing &r macro issues on the demand side may requirg nore
é#é!uation.

At whatApoint do the International Centers stop their sctivities
if the technelogy does not move onto farmers' fields? For the present
the economic evaluation of new technology is a big job., |If the techno)

’ successfully passing the technical and ex ante economic evaluation {s r
adopted by farmers, is it necessary to bring in other disciplines such

sociology or anthropolegy or evaluate the efficiency of the next stages

in the process, demonstration trials and extension recommendations?

Conclusions:

$ince the cassava program had a principal emphasis upon improved
selections in the farm trials more informatién was obtained for feedbac
on future variety requirements. The selection between fresh and indus-
trial starch markets witl substantially influence the profitability of
new variety due to the 40 to 50 percént price discount in the secondary
market. Moreover, selection of high starch levels and sta;ch maintenar
under high stress levels of poor soils, irregular rainfall, and varying
periods in the ground appear to be important criteria for future breedi

selections,

in beans the farm trials concentrated on the evaluation of agronc
practices. There was less feedback to the research designers except fc

coutions on the consistent lack of response to all types of "cleaner" s



systems of experiment station génerated n;w technology. The feedback
process seems to be functioning well In helping bip]pgica§ scientisty -
specify future experimentation and variety 5pecifi%%tien so that the
future resea}ch products will have a higher probability of farmer
scceptance, There is also some technology successfully passing through
the evaluation process. With the farm modeling s&m& further specifica-
tions on instrument variables can also be made forkthe national organiza-

tion.

fvolving lssues:

The CIAT cassava and bean programs have concentrated on producing
finished varieties for release to national programs. To prgduca finished
vaorieties a well defined conception of production and marketing con-
t¢traints is necessary. CIAT thus relies on an information flow about
torget regions into the breeding program rather than a large scale selec~
tion under the stress conditions of the production zones. The ex-ante analysis
of the farm trials evaluates the ;ccnémic viability of the new technblogy
and helps define the characteristics of the technology determining
economic viability. These characteristics can be incorporated into the
sélé££50n criteria of the breed%ng'programh. Also, the ex~ante analysis
identifies policy initiatives, which would improve farmer adoption. It
tan be extended to regicnal modeling to estimate input and cutput market

equitibrlum conditions,

L/ The ex-ante economic analysis is only part of the story. Much more in-
formation is necessary on the production and economic constraints in
the target 2ones. The form trials can not be done by CIAY in all the
target regions so they principally provide fecdback to CIAT and a
mcthodology for other national organizations,



reduced traditional coffec area; _—however, area in the new varlety h?gh

technology coffee was mot reduced.

In both the Hulla agévéestfeﬁc cases the normative modeling gave
some preliminary estimates of the long run income €ffects and input re-
quirements of the new technologies. Moreover, the impact of some

complementary pollicy measures to facilitate the new technology iptroduc-
tion such as credit policy, were plsa specified. Some of the limitations
of LP for short term planning are being resolved with a more complex
objective function and estimated distributions of yields and prices

utilizing QP programming.

Finally, the technologies, which are not successful, give an impor-
tant input into research design for the satioaal and internaticnal
crganizations. Research is being completed in micro-biology to find
compatibé¥ity of the Rhizobium with the necessary fungicide application
for reot rots and te find compatibility of native and introduced
Rhizobium, Consumer and producer requirements in new varieties have been
better specified. Comparing the Huilas and Restrepo farm trials herbicide
apparently requires region specffic adaptation trials before moving into
farm triéfs. Improved seed has been overrated in bean production as over

-

100 farm trials in three locations over two years showed no yield effect

3

from various types of improved seed”,

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

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

3/ For further detail see J. H. Sanders and John K. Lynam, 'ew Technology
Production and Small Farmers: Some Exvnerience with Beans and Cassava’,
CIAT, Cali, Colombia, mimeo, Sept. 1979, 43 pages and J. H. Sanders and
J. K. Lynam, "Evaiuation of Research Objectives in Commodity Programs:
Beans and Cassava at CIATY, CIAT, Cali, Colombia, mimeo, July 1979,

19 pages.

4



Restrego.~ _ - o .

’%Ith the expected-decline in wor%d coffee.prlces and the rap;d d|f~
fusien of new high yaalding coffee varaeties, a concentration of Ce%omb;an
coffee ‘production in the pr;mg coffee areas is gxpectad. Hence, there is
an increasing interest among €oiombian public policy makers in diversify-
ing ﬁarginal coffee regions. Good bean yield increases have been obtained
with }mproved agronomy and with high fertilization leve§52 (Table 5).
&either improved seed nor herbicide demonstrateé‘a physical feSpbnse in
the thirteen farm trials. The yield increases for the combined effect of
reasonably high fertilizer and other improved agronomy practices were
statistical significant and profitable., Input costs were substantially

increased so increased capital availability would be necessary.

What- is the effect upon farm imcome and input requirements of these
potential teahno!ogies?' Unlike the Huila case thé.technology adopted
varied between farms by size. On the small farms little fertilizer was
utilized. Nevertheless, the income increase and rate of return on capital
were very high {Table 6). The extremely high rate of return on the small
farm, 130 percent, appears to reflect the effect of a loosening of tight
capital rationing as credit was expanded 51 percent to the small farmer'in
the modei. The medium and larger farmers usélmorc capital, expand more
the bean area, obtain higher income increases, use more fertilizer-intensive

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

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

2/ With the high rainfall even in a marginal coffee region the initia)
soil fertility, especially phosphorus, was extremcly low, hence there
was an excellent physical and economic response to a fertilizer mix
with a high percentage of phosphorus (10-30-10 of KPK).
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Table &: ihcomcs, Credlt Requrrementsa and Returns from Varlous

New Technologies on Small Farms

Introductfon of High Technology Caturra

Introduction of plus Various Beon Technologies -
[ £ b * . .

Typical Form . ot
(2.4 ha) ;i??r:ecg..?;o,y Monoculture Scans  MBIA M31A

eiurra Lotice ~ =Improved Agronomy plus 502 plus 1003

(m81A) _ Storage storage

Farn Incose {Posos) 76,796 T 106,881 - 118,319 " 134,519 155,219

Imcore Inzrease (%) ‘ - : 33 1 14 15

Canital Zarrewing (Pesos) 9,333 18,593 4 26,532 30,000 30,000
fzturn on an Additional . .

tnit of Capital - 0.11 . 0.11 0.33 - 0.89

g/ With the present capital restrictions. Changing these restrictions to encourags spcc?a?lzat:on wiil give
increased incomes and higher returns on capital. oo

G. Arcia and John H. Sanders, "Ex Ante Analysis of Mew Bean Tachno!agy in Southern ﬂuiia”, CtAT

Séurce:
Cati, Coiombia, mimeo, February, 1580,

o e b o e



Table 5. Ylelds, Proflitability and Costs of Various

Bean® Technologles In Restrepo, 1978-3

. Net Input
: Yields Income Costs
{rg/ha) “we=$/ha ~~-
Farmers' Fields 1,000a 13,752 16,257 -
Fermers' seed ~ lmproved Agronomy 1,341 8b 18,340  21,B%0
"Clean seed" = Improved Agronomy : 1,254%. 13,280 24,34
"Clean seed"? - 5O kg P20s (167 kg/ha' of 10-30-10) 1,5073bC 23,033 23,373
tCiden sexd"? - 100 kg P20s (333 kg/hn of 10-30-10) 1,862 30,157 25,103
"Clean seed™ ~ 100 kg Pz20s Herblcida - ' 1,531 30¢ 21,757 24,173

"Clgan sced™ - 150 kg P20s (500 kg/ha of 10-30-10) 1,942 °¢ 31,420 26,840

2/ Diacol Calima was utllized In all the farm trials,

o/ A1l the Tollowing 21so utilize the improved agronomy practices of higher densities, mlgfoé
resrients, end 2 more efficicont chemical, Benlate. ''Clean sced" refers to the sced pro-
duction under irrigated conditions with rogueing. ,

The letters a,b,e, in the yield data, refer to the Duncan test for the significance of dif~
“ferenze between the vields for the different treatments at the 95 percent level of proba-

bility.

Source: CIAT, Annual Report, 1979, Cali, Colombia. ' . Loy



