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Evaluation of Technological 

Alternatives for Small Farmers 
in Central America 

Jeffrey R. Jones 

Technolo'g Development in Farming Sysiems Resesrch 

One of the most distinctive aspects of Farming Syst .....
Research is its strategy for developing new technologies, wlhich
attempts to ensure on-farm applicability of technologies throuLg
an interaction of experiment station data ana farm trial 
results. The first stages of technology development begin in
the "characterization" phase of farming syoteias work, where 
farmers' problems, constraints and objectives are initially
identified. Once alternative technologies have been identified a 
series of "validation" procedures are followed, either to verifytheir ultimate usefulness to farmers or to make necessary
adjustments to the technology before making a gencrlized
recommendation as its Not all ofto use. these verificv-:>n 
procedures are validation in a strict sense, but they occupny a
homologous position in the research process (see Fiurnie -2).
Nor are these different validation procedures e:clusive, betrather are complementary and usually sequential, to be p:co;
according to the state of d2velopment of the alternnt4"-e 
technology in question (Shaner et.al. 1982).

The focus of this paper is "technology evaiuation"[i].
Technology evaluation is necessar when technologies have long
production cycles which do not permit their installation aidmaturation within a project time frame. Projects which deal 
with perennial crops, forestry or animal production are the mcjst
likely to require this sort of analysis. The data presented here 
are taken from a technology evaluation of tne CATIE-ROCAP
Mixed Systems for Small Farmers Project[2, in Cariari, Costa 
Ric-, and in Comayagua, Honduras[3]. The objective of the 
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174 Jeffrey R. Jones 9. Technology Evaluation 

Project Area Background 

The 
countries, 

Central American 
Belize, Costa Rica, 

Isthmus is 
El Salvador, 

divided into seven 
Guatemala, Honduras, 

01 
'r

. . 

Nicaragua and Panama. Its total population was more than 22 
million in 1984, on a land area of some 516,000 km2 .. 

The area can be divided into three general climatic zones 

j';. 
/ 

(see map). The most extensive climate area is that of lowland 
humid forest on the Atlantic side of the Isthmus, covered by 
dense broadleaf forest, and in some areas, open pine savannah. _ I 
In general, precipitation ranges from 2,000 to 6,000 mm, with a 
short or no dry season. The area is low, generally below 600 m A 
elevation with average annual temperatures greater than 20 C. 

A second climatic zone is the highland area 
mountain range which runs through most of the 

of the central 
Isthmus. It is 

( .,;o
';- -

characterized in general by a 
lower temperatures than in 

relatively heavy rainfall, but with 
the Atlantic zone. Two major 

highland areas can be identified. A northrn highlands area ': 

stretches from Mexico, through Guatemala, El Salvador and 
Honduras, and ends in northern Nicaragua. A southern highlands 
area runs from the north of Costa Rica to central Panama. r' 

Generally
comparable 

speaking,
areas in 

the
the 

northern
south and 

highlands are
have a longer 

drier than
dry season. - -

They are characterized by pine forests alternated with smaller 
areas of broadleaf forest, while the southern highlands have 
only broadleaf forests. 

A third zone, with a relatively extended dry season, is 
found on the Pacific side of the Isthmus, from the north of 

<002 

. 

'.' 
itOr 

Costa Rica to the Guatemala-Mexico border. Smaller areas : 
with similar climates can be found in the n-rtheast of 0 
Guatemala, the north of Honduras and in parts of the Pacific 
coast of Panama. The marked dry season in these areas lasts,, 
three to 
between 

eight months, with 
1,000 and 1,500 

annual 
mm. 

average precipitations usually 
In terms of altitude and 

- g 

temperature, this zone is similar to the rainy Atlantic zone, 
although maximum temperatures may be higher. 

The population of Central America is concentrated mainly Ii 
in thie hig'1and areas of Guatemala, Honduras and Costa Rica, 
and 
well 

in 
is 

the pacific Lowlands of all countries. Agriculture 
concentrated in the highland regions, and in 

as 
the 

O ., , [ I 
relatively dry Pacific regions. Except in pcrts and major / I 
banana-producing areas (which in most cases are contiguous), the D 
humid Atlantic coast is sparsely populated. 

The two project implementation areas discussed here are 
located in contrasting climate zones, although both are typically 
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182 	 Jeffrey R. Jones 

cattle grazing was an integral part of the farmers' personal 
development strategy. The objective set for the Mixed Systems 
Project was the introduction of cattle management techniques to 
permit improved income through the use of cultivated pastures 
and forages, which would resuit in better animal health without 
resorting to land extensive grazing, lower mortality rates and 
shorter periods between births. These activities were directed 
especially at the non-irrigated lands in C mayagua, since these 
were those most misused and least productive lands in the 
area. In Cariari, project activities were oriented toward 
increasing the protein content of animal feeds, since in high 
rainfall areas animals tend to be undernourished due to the 
intake of low quality feeds. In both Comayagua and Cariari, 
the project proposed to work with animals which are genetically 
"superior" to those commonly used by the farmers (milk cows in 
both areas, and pigs and cows in Cariari). 

Briefly described, the technical improvements for 
Comayagua were; 

1. 	 the plantation of sugarcane for use as feed during the 
dry season. 

2. 	 the plantation of Leucaena spp. as a protein source, and 
as a method to o-ercome food shortage in dry months, 
since its deep tap rcat would reach deeper water supplies 
than grasses or annual crops. 

3. 	 changes in fertilization and plant spacing in corn 
production, to permit a maintenance of maize production 
on a reduced land area. 

4. 	 the use of Zebu cattle stock with slight mixtures of 
Holstein or Brown Swiss to improve milk production 
capacity. 

5. 	 the use of the forage chopping machine to permit the 
proper mixtures of feeds, and the use of otherwise 
unpalatable food sources. 

For 	Cariari, the improvements proposed were; 

1. 	 the introduction of a leguminous cover crop, which would 
improve soil quality, and produce high protein feed for 
cows and pigs. 

2. 	 the use of cassava residues to improve cattle feed. 
3. 	 the plantation of King Grass (Pennisetum sp.) as a 

mainstay for the milk cows' diet, to reduce the need for 
pasture area. 

4. 	 the use of a machine to chop forages and allow the 
feeding of a proper mixture of different feeds to cattle. 

5. 	 introduction of Jersey cattle, to minimize food and 

9. 	 Teahnology Evaluation 183 

especially protein needs. 
6. 	 increased use native Criollo pigs, rather than crzzse 

with foreign pigs, to reduce protein requirements. 

Determination of Farme, Goal Preferences 

Lists of alternative goals were developed with rc : 
to the farm family and to the farm as a production u:. 
lists were deliberately kept short to avoid confuzion :, , 
collection of data (See Urquhart and Eastman 1978). 

Alternative goals for family development were: 

1. -Self sufficiency in food production. 
2. 	 Improvements in the quality of life through the 

acquisition of material possessions. 
3. 	 Prestige within the community (respect of neighbors). 
4. 	 Children's education. 
5. 	 The assembly of a material inheritance for child-ren (land, 

houses, money, etc.). 
6. 	 Leisure (activities not directly related to farm 

production). 

Alternatives for farm development were: 

1. 	 Acquire more land. 
2. 	 Acquire more on-farm capital. 
3. 	 Increase income. 
4. 	 Assure a constant income. 
5. 	 Avoid risk (especially bank loans requiring a farm 

mortgage). 
6. 	 Diversify production.
7. 	 Avoid hiring off-farm laborers. 

Each of the lists of goals were presented in the course cf 
an entire interview (two interviews were required). At ie-z;t 
one hour was spent discussing the definitios of goals before 
actually ranking them. For example, the farmer was asked v:.at 
was the level of education to which he aspired for his chidr'c,-,,, 
where they would have to go to receive it, etc. as a prelule 
to ranking the "education" goal with the other alternative. 

The ranking of alternative goals was done through a 
method of paired comparisons (Harper and Eastman 1280; 
Urquhart and Eastman 1978). This method was chosen because it 
permitted ambiguity in the ranking[6]. During the course of 
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186 Jeffrey R. Jones 9. Tecdmology Evaluation 187 

Table 9.1 Table 9.2 
Family development goals in Cariari, Costa Rica 
 Farm Development Goals in Cariari, Costi Rica


and Comayagua, Honduras 
 and Cor.ayanua. Honduras
 
Cariari - Family Development Goals by Number of Cattle
 

LSD R LT* .05 = 12.70 LSD P LT .05 - 12.70 Cariari - Farm Development Goals by Number of Cattle 
LSD P LT .10 = 10.96 LSD P LT .10 -10.96 LSD P LT .0 - 14.67 LSD PLY .05 -14.67 

LSD P LT .20 = F.31 LSD P LT .05 - 8.31 LSD P LT .10 = 12.31 LSD P LT .10 - 12.31 
0 - 20 20 - 80 LSD P LT .20 = 9.59 LSP P LT .20 = 9.59 

Goal/ Animals Animals 0 - 20 2U - 80
 

Education 19 Education 20 Gzal/ Animals Animals
 
Self Sufficiency 15 Self Sufficiency 20 Constant Income 27 Avoid Risk 28

Inheritance 15 Inhertance 15 Increase Income 
 22 Constant Income 27
Quality of Life 13 Quality of Life 12 
 Avoid Risk 21 Increase Income 2'

Prestige 13 Prestige 
 11 Diversify Farm 18 Avoid Laborers 19

Leisure 9 Leisure 3 
 Increase Farm Capital 15 Increase Capital 17
 

Avoid Hiring Laborers 13 Diversify Farm 17
 

Comayagua - Family Development Goals by Number of Cattle Increase Farm Size 11 increase Farm Size 6
 

LSD P LT .05 = 17.20 LSD P LT .05 - 17.20 Comayagua - Farm. Development Goals by Number of Cattle 
LSD P LT .10 - 14.43 LSD P LT .10 - 14.43 ISD P IT .05 15.84 LSO P LT .05 -8.94 
LSD P LT .20 - 10.36 LSD P LT .20 10.36 LSD P LT .10 = 13.30 LSO P LT .10 = 15.89 

0 - 20 20 - 80 LSD P LT .20 = 10.36 LSD P LT .20 = 12.39
 
Goal/ Animals Goal/ Animals 0 - 20 
 20 -80 

Education 41 Education 48 I Goal/ Animals Goal/ Animals
 
Self Sufficiency 40 Inheritance 35 
Quality of Life 29 I Self Sufficiency 24 Increase Income 26 Avoid Risk 51
Inheritance 31 Quality of Life 21 Diversify Farm 25 Conitant Income 34 
Prestige 18 I Prestige 18 Constant Income 
 24 Increase Farm Capital 33

Leisure 5 Leisure 18 
 Avoid Risk 23 increase Income 33


Increase Farm Size 22 Diversify Farm 32
All Farms - Family Development Goal Structure Increase Farm Capital 21 j Increase Farm Size 17
Avoid Hiring Laborers 6 Avoid Hiring Laborers 5
 
Cariari Comayagua All Farms - Farm Development Goal Structure
 

LSD P LT .05 - 17.96 LSD P LT .05 - 24.32
 
LSD P LT .10 = 15.08 LSD P LT .10 = 20.41 Cariari Coma a ua 
LSD P LT .20 - 11.75 LSD P LT .20 = 15.91 LSD LT .05 = 20.74 LSD LT .05 = 24.69ISD PP IT .10 = 17.41 150 PP IT .10 = 20.72 
Education 39 Education 89 ISO P IT .20 = 13.57 ISD P IT .20 =16.15 
Self Sufficiency 35 Inheritance 64 
Inheritance 30 Self Sufficiency 64 Constant Income 54 Avoid Risk 74
Quality of life 25 Quality of Life 52 jJ Avoid Risk 49 Increase Income 59
 
Prestige 24 Prestige 36 Increase Income 
 43 Constant Income 58
leisure 12 Leisure 23 Diversify Farm 35 Diversify Farm 57
Increase Capital 32 Increase Capital 54
 

Avoid Laborers 32 Increase Size 39
 

* "Probability Less Than .... ISD is the "Least Significant Difference" Increase Size 17 Avoid Laborers 11 
between two scores at a given level of significance. The vertical lines
 
group variables which are not significantly differentiated at the .05
 
level.
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