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Publisher's Note 

We are grateful to Dr Josue Franco for writing the Foreword to this book. Dr Franco 
is the Colombian who has been most closely associated with this project. Originally 
trained as a veterinarian, he was the Colombian Agricultural lnstitute's (!CA) Director 
for the region that included Caqueza when the project was initiated in early 1971. He later 
became Deputy Director of !CA responsible for all rural development activities and since 
mid-1976 has been Director-General of ICA. 

One of the authors, Dr Barry Nestel, acted as editor of the entire text and volun
teered many weeks of his time to put the material into publishable form. His mammoth 
editorial contribution is gratefully acknowledged. 
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Foreword 

When the Caqueza Project was initiated and the first agreements of 
cooperation were signed with the International Development Research Centre, 
it was difficult to visualize the scope of the project about to take place in that 
area. As the project progressed, it became evident that the cooperation of 
institutions and officials from different parts of the world represented a step 
forward in the complex problem of rural development, understood as the 
improvement of the living standards of the small farmer. 

For Colombia, the Caqueza Project was of crucial importance, particularly 
in the methodological aspects of rural development. Most likely, the people 
involved in the project would think now that at the beginning there was not too 
clear a definition of goals to be achieved. However, although still far from a final 
solution, we have to admit that several concepts have been clarified and several 
situations have been modified, all of them of utmost importance in the efforts to 
improve the welfare of the rural populations. 

For ICA, the Colombian Agricultural Institute, various internal changes 
related directly or indirectly to the Caqueza Project. In the field of research, 
new methodologies and strategies have come from it, especially in relation to 
multiple cropping systems. In the transfer of technology, the successes and 
failures of the Caqueza Project were incorporated into the experience of ICA, 
complementing the knowledge of the professional staff devoted to this task. In 
the social aspects, even though there was no accumulation of experience about 
the methodology to be pursued, at least its traditional contents were questioned 
as well as the sort of training personnel working in those areas should receive. 

To a large extent, the concept of the Integrated Rural Development 
Program was based on the experiences of Caqueza and other similar projects 
handled by ICA in different parts of Colombia. Institutional efforts to improve 
the knowledge on the small farmer and of his complex social-economic world 
were inspired by the research carried out by the Caqueza Project. 

Emphasis should be placed as well on an important impact aspect of this 
project: the linkage of the project to the university and vice versa, resulting in 
excellent information for the project and a better training for the student, and 
showing that the extrapolation of this experience will reduce research costs and 
give real meaning to the technical capacity of the·university. 

Whoever visits Caqueza today possibly will not find a radical change in the 
living standards of its people. But, whoever analyzes the processes of rural 
development in Colombia will find a direct or indirect reference to the method
ology developed there. 

To the above considerations we should add that the flexibility and under
standing on the part of IDRC in handling the agreement permitted the success 
obtained. The fact of having learnt to live with the constraints of a developing 
country, without interfering in its decision-making processes, deserves mention 
as a prime example of true coordination between institutions. ICA on its part, 
was always willing to listen to any suggestions IDRC had and to implement them 
in its activities. Colombia and ICA are most grateful and indebted to IDRC. 
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Introduction 

This is a book about people: three groups of people. The largest group 
consists of Colombian small farmers with limited capital resources and educa
tional backgrounds, trying to make a dignified living out of 2-4 hectares of 
parceled hillside land. The smallest group, which remains largely in the back
ground of this story, is made up of politicians and planners formulating a national 
agricultural development policy whose objective is to improve the lot of these 
small farmers. Between these two groups of people are the agricultural tech
nicians who are attempting to bridge the gap between farmers and planners by 
developing production strategies that the farmers are able and willing to use and 
that will enable the planner's goals of higher production and incomes from the 
small farm sector to be met. 

This book tells the story of the relationships between these groups of 
people in Colombia throughout a 5-year period during which the National 
Government gave considerable priority to the small farm sector. It is not a text 
book on rural development but rather a case history describing the successes 
and failures associated with the process of establishing a flexible methodology 
for the development of a fairly typical Andean agricultural area, specifically the 
region in the East of Cundinamarca known as Caqueza. 

The story began in 1970 when a team from the Colombian Agricultural 
Institute (ICA), the research and extension arm of the Ministry of Agriculture of 
Colombia, took a look at rural development projects in other parts of the world 
and decided that a modified form of the Mexican "Puebla" approach appeared to 
be the most appropriate model for a new approach to rural development in 
Colombia. This conclusion was accepted by the Colombian Government, and, 
as a consequence, early in 1971, ICA established four "experimental" projects 
based on the Puebla model. This model involved a substantial on-farm research 
component and ICA invited several overseas agencies to join it in partnership in 
developing the necessary adaptive research. In this way, the newly formed 
International Development Research Centre (IDRC) in Canada became 
involved in the Caqueza Project with the specific objectives of helping ICA to: 

(1) develop and prove a strategy for the transference of technical, eco
nomic, and social knowledge to small farmers that would promote 
their active participation in matters such as the use of credit and pur
chased inputs, the sale of their products, and the betterment of their 
social conditions; 

(2) use this strategy to bring about higher crop and animal yields, im
proved economic returns, and better family living in the project area; 

(3) establish a system whereby the farmers of the project area assumed 
increasing responsibility for the execution and expansion of this 
strategy using their own initiative; and 

(4) measure the changes in the community and in its incomes that re
sulted from the project. 
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IDRC's support was initially requested for a 2-year period and was specifi
cally destined for assistance to prepare updated basic data, test new technology 
in the project area, train staff, and establish a basis for evaluating progress. After 
the project had been operational for a year, additional IDRC support was 
provided, largely to finance undergraduate and graduate students to do field 
work for their theses in the project area and to enable them to participate in 
project activities as part of their training. 

During the first 2 years of the project a number of unforeseen problems 
became apparent. Paramount amongst these was the fact that most profes
sional agriculturalists working in Colombia had a training that was heavily biased 
toward large farm and plantation agriculture. Research was heavily oriented in 
this direction and was carried out almost entirely on large farms or on experi
mental stations that simulated large farm conditions. This situation was exacer
bated by the fact that most postgraduate training took place in the United States 
and involved studying the problems of a modern, high-input agriculture. As a 
result of this, knowledge of the local, complex, multiple-cropping, risk-aversion 
system practiced by the small farmer was extremely limited. 

A basic tenet of the new rural development projects (RDPs) was their on
farm research activities, which served both to provide information and to 
convince farmers of the advantages of changes in technology. At the start of the 
RDPs in Colombia, these activities received only sporadic support from the 
highly trained agriculturalists at the research centres, and most of the on-farm 
research had to be carried out by young agronomists with very little research 
experience. In addition, the activities in rural development for which these 
agronomists were responsible were administratively located in the development 
rather than the research department of ICA. This created understandable 
difficulties in recognizing the on-farm experiments as being research. 

Another problem encountered related to understanding and defining how 
rural development activities were to be evaluated. The traditional approach to 
evaluation in Colombia had been to measure the number of farmers involved in a 
program, the land area covered, or the amount of credit disbursed, and to totally 
disregard any evaluation of the impact of the program in terms of farmer 
incomes or well-being. A closer look at the well-being function, however, indi
cated that farmers often had a different sense of values than planners and 
technicians. Thus, in many cases, early efforts at evaluation in Caqueza turned 
out to be frustrating and unrewarding, except in terms of serving as a learning 
process. 

A third difficulty that arose early in the project's existence was the question 
of institutional relations. Although the project was entitled "A Rural Develop
ment Project," it was placed in the hands of ICA, the agency responsible 
for research, extension, and postgraduate education in the agricultural field. 
The results obtained by the project made it very apparent that progress in 
agricultural development depended on factors over which ICA had only limited 
control, such as credit and marketing. The need for strong interagency links was 
recognized at the field level early on in the work, but continuous problems of 
interagency jealousies at all levels hindered any one agency from being able to 
take the lead in integrated rural development activities. Considerable strides 
were made in overcoming this problem but there still remained the difficulty of 
forging close links with agencies both within the agricultural sector and outside 
of it, working in health, education, and social welfare. Without such intra- and 
intersectorial links, true "rural development" appeared difficult to achieve. 
However, in the 5th year of the project the National Planning Office recognized 
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this issue and started to take steps to coordinate development implementation 
as well as development planning. 

The lessons learned during the first 2 years' activities were drawn on in mid-
1973 to structure a further 3 years of IDRC support for the Caqueza Project. 
This involved much closer links between research, training, and development. 
The specific objectives of this second phase of the project were: 

(1) to create an integrated rural development/research/training system 
oriented to the needs of small farmers and based on a partnership that 
would involve both Colombian professionals and small farmers in ac
tive roles; 

(2) to prepare Colombian technical personnel at various levels for 
working in a rural development system by: 
(i) involving graduate students in the !CA-National University 

Graduate Program in aspects of rural development through 
undertaking agronomic, economic, and socioeconomic thesis re
search at the regional and project level; 

(ii) utilizing current project findings and experience as source ma
terial for a national training program using short in-service 
courses to orient new and existing professional and middle level 
technical staff to evolve technical, extension, and communication 
ideas; 

(iii) involving university professors and their students in rural develop
ment problems and processes by their active participation in pro
ject activities to influence a better adjustment of curricula to the 
real necessities of the country; and 

(3) to strengthen research activities applicable to areas of subsistence 
agriculture, test new agricultural techniques and crop varieties, and 
evaluate the results of changes brought about on individual farms and 
in the community as a whole. 

The formulation of these broader-based objectives was only possible be
cause during the first 2 years of the project there had been a considerable 
change in the outlook toward rural development within Colombia, and specifi
cally within ICA itself. The traditional approach ofICA was primarily agronomi
cally oriented even though its organizational structure embraced disciplines in 
the social sciences. Most of the ICA senior staff held Ph.D.s in crop science, and 
this discipline, especially plant breeding, had traditionally dominated the outlook 
of the organization. During the early 1970s, ICA's heavy involvement in rural de
velopment resulted in some reorientation of its philosophy and led to a recogni
tion that, although the organization possessed adequate resources to undertake 
research on agronomic problems, it lacked much of the know-how and expertise 
to deliver these research findings to the small farmer. To overcome this 
problem, the central research program, traditionally geared to large farmers, 
initiated a much stronger small-farm orientation and a much greater socioeco
nomic input, strengthening considerably the divisions of sociology, economics, 
and evaluation. 

These changes represented an original effort toward developing an indig
enous approach to rural development, rather than an attempt to transfer the 
foreign technology in which most of the senior staff of ICA were trained. Asso
ciated with this indigenous approach was a substantial measure of reorganiza
tion within ICA that linked research and rural development activities more 
closely and involved the development of new training methods for field staff. 
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The early experiences in the experimental RDPs, particularly Caqueza, 
generated a great deal of new information on farmer behaviour and risk aversion, 
and a better understanding was gained of the links between technical and socio
economic problems associated with rural change. Easily accessible from 
Bogota, the Caqueza Project received many visitors and the approach, enthusi
asm, and motivation of its staff convinced many national policymakers that the 
project was starting to develop a viable strategy for rural development. Indeed, a 
resultant problem has been that, from time to time, Colombian planners and 
politicians have wanted to multiply this type of project at a rate that has caused 
concern to the ICA directive staff from the standpoint of the availability of ade
quate technology and human resources. 

After 5 years of activity the project continues its learning process. Some of 
its earlier experiences have, however, been translated into field programs. The 
most important lesson learned from the project is that there is often a consider -
able difference between what the farmer really wants and what the politician and 
planner feel that he needs. The early emphasis on developing and transferring a 
new high-production technology has been replaced in the research program by 
an effort that seeks to make improved technology available to the farmer. The 
farmers have constantly stressed that what they require are packages of tech
nology that they can afford to utilize, given the price and credit framework avail
able to them, that are associated with a marketing system that is sufficiently 
responsive to demand changes so as to encourage them to use new technology 
to achieve higher production. They have rejected, and will probably continue to 
reject, technology offered them in isolation of credit and marketing links. 

During the 3rd and 4th years of the project a great deal of information was 
gained from research conducted by the project staff and by undergraduate and 
postgraduate students from a number of local universities. The additional infor
mation gathered in this way also made it possible to initiate a series of in-service 
training courses based on case studies. This helped to orientate field staff in 
other RDPs. During the 3rd and 4th years of the program the expatriate staff of 
IDRC moved first to the ICA Regional Office, which embraces one-ninth of the 
country, an area with four Caqueza-like projects, and later to the ICA Central 
Planning Office, which covers the whole of Colombia. In the 5th year a substan
tial part of their time was spent working with the agricultural staff of the National 
Planning Agency. In this way, although Caqueza was used throughout the 5 
years as a research laboratory, considerable effort was made in the later years to 
spread both the research and its findings to other RDPs. Thus an effort was 
made to avoid either the impression or the reality that Caqueza was a high-input 
nonrepeatable "model" project. 

The story told in this book is an incomplete one. It reveals promising 
achievements in terms of reorienting research methodology, dissemination, and 
training techniques, but it only represents the first phase of a dynamic approach 
to rural development. Considerable progress has been made by ICA in the 
process of institutional restructuring to respond to rural development needs; 
however, certain weaknesses still exist. For example, during the first 5 years of 
the project's existence, in every key post associated with rural development 
there was a turnover of two to six personnel. Indeed, in the 20 or so key posts 
associated with rural development at the national level, there was only one 
person still present in late 1975 who was an incumbent of any of these posts in 
mid-1971. 
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The low level of salaries paid to the agricultural staff in the public sector is an 
important, although not the sole, cause of this turnover in personnel. The institu
tional instability that it causes constitutes a major constraint to a forceful rural 
development program or indeed to any kind of program. This is particularly 
relevant in terms of interinstitutional relationships because in so many instances 
these are built up by personal contacts, and the constant shuffling of personnel, 
rather than the lack of competence, goodwill, or motivation, is undoubtedly a 
key constraint to a truly integrated approach to rural development. 

Notwithstanding this, ICA's Caqueza Project has contributed significantly 
to rural development methodologies relevant to other locations. For this reason 
there appears to be considerable merit in recording the chronological develop
ment of activities and policies in the project and in trying to analyze the lessons 
learned to date. As will be seen from the bibliography, most of the research in the 
project has been carried out by Colombians and not by expatriate advisors. A 
number of the people most closely associated with this research have spent 
periods away from the project on training courses and others have been trans
ferred and promoted to other projects as part of the national effort to increase 
this type of activity. This book is, therefore, written by those who have been 
fortuitous enough to observe the rural development scene at Caqueza over 5 
years. It has been written in consultation with the large number of Colombian 
field staff who have been primarily responsible for the work described. 

The first part of the book briefly describes the evolution of thinking regard
ing rural development philosophy in Colombia in recent years and outlines the 
model that ICA adopted for a new approach to rural development in the 1970s. 
The third chapter provides specific information on the Caqueza Project and 
relates this to the national rural development framework. 

The second part of the book describes chronologically the activities and 
lessons of each of the 5 years studied. Although each year is designated sequen
tially in the text as one of "observation," "learning," "change," "synthesis," and 
"impact," the development process was dynamic with considerable spillover 
from year to year. Although in the 5th year the lessons of experience were syn
thesized into action programs, there continued to be an observation and learn
ing of newer concepts and ideas whose synthesis remained for the future. 

Part three deals in some depth with the analysis and interpretation of the 
results of the first 5 years. It examines the research methodology that was tested 
and the extent to which the new production technology was adopted by farmers. 

Part four examines some of the nontechnological factors influencing adop
tion rates. It focuses specifically on risk, credit, marketing, training, and, in 
general, on buffer institutions. 

The final part of the book describes the measurement of achievements in 
terms of (a) periodic efforts to evaluate activities and (b) as an overview of the 
project as a whole. The policy implications of the project at both the national and 
the international level are also discussed in the final chapter. 

At the end of their 5-year involvement, the IDRC team felt that they had 
largely fulfilled their catalytic role in helping to generate a new and indigenous 
approach to rural development strategy amongst the field technicians of ICA. 
There is little doubt that given the immense personnel resources of this institu
tion (over 200 agricultural scientists with M.Sc.s and about SO Ph.D.s), limited 
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outside assistance should be required from the technical standpoint. The prob
lems to be faced in the future lie largely in the institutional field. They embrace 
not only the stabilization of personnel within ICA, the strengthening of its link
ages with other institutions both in the agricultural and in other sectors, but also 
the creation of effective institutional mechanisms that will enable the findings of 
in situ rural development research in fields such as credit and marketing to be 
used to generate and implement national policies that will be effective mecha
nisms for serving the small farmer. 

Institutional changes of the nature called for above involve delicate political 
decisions that have to be made by nationals of the country. The findings of the 
research in Caqueza have already reached the stage when the information on 
which to base such decisions is starting to become available. Nevertheless, the 
story told in this book raises at least as many questions as it answers but it makes 
it very clear that if small farmers are to be able to realize the benefits of new 
agricultural production technology, this technology must be based on an under
standing of their real needs and constraints and not on what outsiders consider 
these needs to be. 
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lnstituto Nacional de Programas Especiales de Salud (National Insti
tute for Special Health Programs) 

lnstituto Nacional de Fomento Municipal (Institute of Water Supplies 
and Sewages for Small Cities) 

Programa lntegrado de Nutricion y Alimentacion (National Food and 
Nutrition Program) 

Rural Development Projects 

Servicio Nacional de Aprendizaje (National Apprenticeship Service) 

Technical Support Group 

Technology Transfer Districts 

United States Agency for International Development 

Exchange Rates 

The following average exchange rates have been used in the text; 

Year Colombian Pesos per U.S. $ 

1971 20.0 
1972 22.0 
1973 23.7 
1974 26.1 
1975 31.0 
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The Evolution of the 
Caqueza Project Design 



THE EVOLUTION OF THE 
CAQUEZA PROJECT DESIGN 

The publicity attached to the "green revolution" has brought about a 
recent shift in development strategy in many Third World countries, which 
are now giving a renewed emphasis to agriculture. Past efforts at agricultural 
development have often met with limited success, especially on small farms, 
which form the largest number of farm enterprises in developing countries. 
However, it is recognized that these farmers and their families produce an 
important part of the national food supply and are the main potential con
sumers of food production increases. They also are a vital component of the 
human resources of the Third World and represent an enormous potential 
for national development. 

In the following chapter a brief overview is given of some of the more 
recent approaches that have been used to increase agricultural production 
and to improve the living conditions of small farmers. From these 
approaches and with the knowledge of its own experiences, the Colombian 
Government attempted to develop a strategy that was specifically designed 
for its own rural sector. The formulation of this strategy is described in 
Chapter 2, prior to presenting in Chapter 3 a detailed description oft he area, 
people, and infrastructure of the specific project located in the Caqueza 
area. 

These three chapters, therefore, provide the background information 
as to why, how, and what the Colombian concept of a rural development 
project was. 

Within the framework of the strategy described, the rest of this book 
goes on to discuss and evaluate the successes and failures experienced 
during the first 5 years of operation of the project in Caqueza. 
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Chapter 1 

Historical Perspectives of Rural 
Development Strategy 

About half of Colombia's population is rural and, in common with many 
developing countries, there is a problematical small farm sector. Of the approxi
mately 1.5 million farm families, over half farm less than 5 ha of land, which, with 
the exception of certain labour-intensive crops, provide them with limited in
comes. The owners or tenants of these small farms usually have difficulty in 
obtaining additional land; possess limited information on the use of new techno
logy; encounter problems in obtaining access to credit and modern inputs; and 
are confronted with markets that are poorly organized and often offer unattrac
tive prices. As a result of this situation the yields of most crops have stagnated at 
a low level in spite of various efforts to change this situation. 

Throughout the past 25 years Colombia has explored various approaches 
to economic and agricultural development. In the 1950s and early 1960s Colom
bian planning emphasized industrialization on the premise that the industrial 
sector was the one with the highest marginal productivity for invested capital 
and therefore the one in which investment would lead to the greatest accelera
tion of national growth, which, in turn, would lead to a general rise in incomes. It 
was assumed that industrialization, through its generation of capital and employ
ment, would automatically stimulate agricultural growth. 

By the mid-1960s it was apparent that this approach was not having a signifi
cant impact on the agricultural sector, and in 1968 there was a major policy 
change that gave the Ministry of Agriculture, through a series of semiautono
mous agencies, full responsibility for agricultural and livestock planning and for 
drawing up and implementing a comprehensive agricultural development policy 
as well as for controlling, regulating, and coordinating the programs of the dif
ferent organizations functioning within the agricultural and livestock sectors. At 
this time particular attention was given to the need to introduce new agricultural 
technology onto both small and large farms. 

The earliest efforts to disseminate new agricultural technology were based 
on community development and agricultural extension programs. It was 
thought that rural communities were inefficient in their use of existing resources 
and that although better technology was available it was not being used. 
Communication and education programs were promoted to stimulate rural 
people to improve their factor productivities, and the philosophy of the era was 
to "help the people to help themselves" or "show the backward peasant how to 
use modern inputs." 

The assumption that low productivity was caused by inefficient resource 
use was largely derived from experiences in the developed world. However, at 
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about this time the studies of economists such as Hopper (50), Yotopoulos 
(129), and Chennareddy (11) contradicted this conclusion, giving support to 
Schultz (100) and his theory of the efficient but poor small farmer, who used his 
very limited resources in a highly efficient manner. Given this situation, it was 
not surprising that community development schemes and efforts to create insti
tutions that adopted a North American type of system for agricultural extension 
were failing to generate any significant increase in per capita incomes on small 
farms in the Third World. 

During the 1960s certain approaches that were neither extension nor com
munity development, in the generally recognized interpretation of these terms, 
were also widely used in Colombia. One of the earliest of these was theEmpresos 
Comunitarias Campesinos, an organizational format also tried out with 
variations in Chile, Venezuela, and Peru. In essence, this involved the creation of 
peasant community enterprises or production cooperatives that were based on 
consolidated or associative land ownership. Colombia is said to have formed 
over 500 of these enterprises associated with its land reform program. They 
represented a form of land tenure that lay between private and state ownership. 
However, although this program was, and still is, widespread in Colombia, the 
institutional support structure to ensure its success does not yet appear to be 
strongly developed. 

A somewhat related program that was heavily promoted from 1966 to 1970 
was the Asociaci6n de Usuarios Campesinos, which was an effort to group 
peasants so that they were better able to use the services that the State provided 
for agricultural development. However, many of these groups evolved into 
political lobbies and hence, it has become difficult to clearly identify their impact 
on either rural productivity or incomes. 

Perhaps a more successful approach has been the farm radio program, 
which has been under way in Colombia now for about 25 years. This consists of 
combining radio programs specifically addressed to rural communities, with 
group meetings presided over by a trained local leader. The format is supple
mented by written and visual materials and supported by field instructors who 
train community development leaders. This program has grown from a humble 
beginning into a vast and powerful network sustained by a central organization 
that has excellent radio and printing facilities. Although this program has 
undoubtedly had an important educational impact, it is clear that it can only 
work with existing information and is not able to have a major impact on some of 
the institutional constraints that are major hindrances to small farm develop
ment. 

During the late 1950s and early 1960s, U.S.-type agricultural extension 
activities were given a great deal of attention in both Colombia and other Latin 
American countries. A recent evaluation of this program by US-AID (117) has 
suggested that it had a rather limited impact. This appears to be attributable to 
the fact that much of the technology being promoted was not suitable for local 
conditions and additionally, much of the required support structure, which 
would have enabled the small farmer to adopt the new technology, was not forth
coming. 

In the early 1960s the "green revolution," arising from adoption of the re
search efforts on plant breeding at the International Centre for the Improvement 
of Maize and Wheat (CIMMYT) and the International Rice Research Institute 
(IRRI), started to make its impact in certain countries. New hybrid seeds were 
developed that increased the yields of wheat by as much as fivefold and pro· 
duced similar but smaller yield increases in rice. It was postulated that because 
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of these yield increases, the money, time, and talent invested in the new interna
tional centres was likely to yield a greater benefit than had arisen from previous 
investments in community development and agricultural extension programs. 

Nevertheless, full-scale adoption of the new hybrid seeds by small farmers 
did not occur. It became apparent that the generation of new technology alone 
did not provide a complete solution for either helping the rural poor to achieve a 
significantly higher level of living or for bringing about a major impact on national 
economic growth. The constraints on adaptation and the intricacies of adoption 
appeared to be much more complex than was originally hypothesized. 

One of the major problems was that the new technologies usually required a 
much higher level of purchased inputs, and low-income farmers often needed to 
go heavily in debt to acquire such inputs. As a result they hesitated to adopt 
them; indeed, a number of studies have shown that the green revolution tech
nology has been more readily adopted by large farmers than by small ones (46). 
Futhermore, the generation of this new technology has been shown to be heavily 
reliant on institutional changes in areas such as credit and marketing. Without 
such changes the primary beneficiaries of technological change appear to be 
those who already have superior endowments of land and social status and, 
indeed, in some areas the green revolution appears to have exacerbated existing 
social imbalances and economic disparities (46). 

This situation now appears to be well recognized by some of the strongest 
advocates of using technological change as a tool for rural development. In a 
recent sector policy paper, the World Bank, who have planned a quinquennial 
allocation of $3.5 billion for integrated rural development, stated: "rural areas 
have labour, land, and at least some capital which, if mobilized, could reduce 
poverty and improve the quality of life. This implies fuller development of exist
ing resources, ... the introduction of new production technology, and the cre
ation of new types of institutions and organization" (128). 

Nevertheless, the question of how to transform existing institutions so as to 
enable society to capture the economic gains implicit in new technological alter
natives remains largely unanswered. However, some significant progress has 
been made in this direction by a series of so-called RDPs. 

The first of these to gain worldwide recognition was probably the project at 
Bargo a Mozzano in Italy. Subsequent important projects of a similar nature, 
which will be referred to here, are Comilla in Pakistan, the Intensive Agricultural 
District Program in India, and the Puebla Project in Mexico. Each program has 
incorporated various aspects of extension and community development strate
gies, but each has gone much further in attempting to show how the process of 
growth and change must be initiated. Each one has, in its own way, also 
confronted the task identified earlier of having to incorporate institutional 
change as an endogenous activity if the "society" is to capture the economic 
gains implicit in the technical alternatives. 

Borgo a Mozzano 

The project at Borgo a Mozzano in rural Italy, initiated by the Shell Founda
tion in 1954, was the earliest of this group of integrated rural development pro
jects. Its main features, which have served as guidelines for most of the succeed
ing projects, were: 

(1) choosing a representative community; 
(2) engaging extension workers (in agriculture and home economics) to 

live and work in the community for several years; 
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(3) surveying the socioeconomic and technical conditions of the rural 
community at the start of the project in cooperation with a local uni
versity research institution; 

(4) preparing and implementing an extension program with the principal 
aim of improving net income from farming; 

(5) initiating the program by introducing simple changes that could pro
duce financial returns quickly, and gradually expanding into more 
complex and long-term changes as the knowledge, confidence, and 
means of the farmers increased; 

(6) providing no special financial or material aid to the farmers to imple
ment the program; and 

(7) evaluating, as far as possible in economic terms, the increase in net 
income obtained by the farmers following the advice given to them 
(126). 

Three features of this project are of particular interest: the link to a research 
institute and the intimacy the field workers developed with the project region 
(through field trials) ensured that maximum local benefits could be obtained 
from the new technology; the fact that supply and marketing institutions evolved 
simultaneously (as Italy progressed in general) obviated the need for project 
action in those fields; and the field staff worked at creating innovativeness (re
combining existing resources among the people). 

The project has demonstrated the success of its original design by attaining 
substantial production and income increases for the community. By comparing 
1954 production and income averages with 1964 data, net income increased 
154%, agricultural production went up 173%, and net productivity per working 
unit employed expanded by 249°..b. 

During the same period, yields rose 97% in wheat, 172% in corn, 271 % in 
potatoes, and 144% in olive oil production; all of these increases were significant· 
ly greater than the national average. The Shell Company went on to establish 
similar projects in Portugal, Nigeria, Trinidad, Thailand, and Venezuela. In addi· 
tion, a training centre for agronomists and rural development workers from all 
over the world was set up at Bargo a Mozzano. It appears that the key to success 
of Bargo a Mozzano was the strategy of first obtaining intimate knowledge of the 
local people and their problems, and then seeking local solutions (126). This led 
to inducing the people of the project area to mobilize to improve their own wel
fare. 

The Comilla Project 

This project, which began in the early 1960s, had various objectives. The 
project area of Comilla was designated by the Pakistan Government as "a rural 
development laboratory" and attempts were made to generate the following 
techniques: 

(1) the development of agricultural research "attuned to the expressed 
and apparent needs of rural people"; 

(2) the creation of cooperative activities "devised to increase the intensity 
and productivity of agriculture, with machinery and other innovations, 
through the cooperative enterprise system"; 

(3) the implementation of rural works programs, utilizing the dry-season 
labour surplus to provide isolated areas with roads, drainage and 
irrigation canals, bridges, and culverts; 
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(4) the establishment of rural education for functional literacy and for 
rural youth programs; and 

(5) the introduction of a women's program to stimulate women into 
taking a more active role in generating family welfare (74). 

Probably the most important feature of this program was not the introduc
tion of new technology, but the emphasis, through the promotion of cooperative 
activity, of self-generation of investment capital by means of forced savings and 
the reinvestment of new capital generated through productivity gains. That the 
project, after 15 years, has not transformed the area into an "island of developed 
society" should not be attributed to faulty design, but perhaps to the problems of 
political instability, population growth, and adverse climatic conditions experi
enced in recent years. 

Nevertheless, the Camilla Project has developed a number of outstanding 
operating principles for preparing a fragmented, resource-poor agriculture for 
the development process. By self-generation of capital through forced commu
nal savings, cash for the purchased inputs required by the new technologies 
became available, and the inherent risks that accompanied cash outlays were 
somewhat shared within the cooperative structure. As has been pointed out (69), 
the objective of the cooperative movement and the Camilla Producer's Union 
was to generate countervailing power in the form of savings that would serve the 
farmers as working capital. The project stressed the theme "you are being 
crushed by the power of capital. The same power will redeem you if you learn to 
possess and control it." The basic principles of capitalization were considered as 
the means of freeing peasant farmers from the low-productivity trap associated 
with their poor resource base. 

Intensive Agricultural District Program (IADP) 

This program grew out of the Government of India's concern for stagnating 
food production in the late 1950s and its desire to launch a new strategy for 
agricultural development. The IADP planned to concentrate on rapid increases 
in agricultural production in certain pilot areas while serving as a pace-setting 
path-finding experimental program initiating new ideas in agricultural develop
ment. The program's objectives were: 

(1) to demonstrate, in pilot districts, the most effective ways of expanding 
food production by cooperative efforts between the centre, the state, 
the district, the block, the village, and the individual cultivators; 

(2) to increase the income of the cultivator and his family; 
(3) to increase the economic resources and the potential of the villages; 
(4) to provide an adequate agricultural base for more rapid economic 

development and social progress (75). 

Seven districts were selected for this program in the early 1960s and by 
1967-68 the number of districts had grown to 16 in a program that cost about 
U.S. $100 million in its first decade (77). 

The program recognized the need for: (1) enough trained agricultural and 
cooperative workers for an intensive effort; (2) technical inputs and production 
credit in response to farmers' needs so that they could apply modern methods to 
increase yields; (3) effective local institutions to provide production credit and 
supplies; (4) remunerative prices to provide economic incentives to farmers; and 
(5) an effective program of information assistance and support in each district. 
The program assumed that the underlying infrastructure in India was reasonably 
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adequate, that sufficient production credit and technical inputs would be avail
able in the pilot districts, and that the technical means of increasing yields were 
known. Two package concepts were introduced, one of education and support
ing services and the other of improved production practices and methods (75). 

Early evaluations of the !ADP suggested that it had had limited success. A 
Government of India report suggested that the reason for this was "the archaic 
administrative system that exists in the country. This system, based essentially 
on checks and balances evolved in a different time and for a different purpose, 
has proven woefully inadequate for any operation, the aim of which is not to 
maintain the "status quo" but to change it ... " (51). 

A more recent evaluation claims that the !ADP programs have had a large 
and significant effect on food grain yield performance and have induced the 
adoption of significant increases in modern inputs, especially fertilizer. However, 
the program has not brought about greater total factor productivity, which 
suggests that implicit or explicit subsidies for inputs such as fertilizers and trac
tors are not the way to purchase real economic growth from the social stand
point. Indeed the program's contribution to real economic growth appears to 
have been very modest and it has been compared unfavourably with the impact 
of Indian agricultural research, which is claimed to be the major determinant of 
the productivity change in Indian agriculture in recent years (77). 

The !ADP program appears to have had a payoff of approximately the same 
order of magnitude as other development efforts, with the exception of invest
ment in research, and to have yielded social returns of approximately the same 
order of magnitude as have been realized in more conventional extension pro
grams. Nevertheless, the success of the IADP in inducing technological change, 
independent of the socioeconomic implications of this, does appear to have 
provided a stimulus for the formation of similar regional development projects 
elsewhere in the world, perhaps most significantly at Puebla in Mexico. 

The Puebla Project 

Certain aspects of the Indian experience were capitalized on in the con
ceptualization of the Puebla Project in Mexico. This project was designed to 
develop a technique that would allow the traditional agricultural sector to contri
bute to an overall increase in world food production as well as to improve living 
conditions among the rural poor. The overall objectives were to develop a 
strategy for increasing yields of basic food crops in areas where small subsis
tence holdings predominate, and where production risk stems from the vagaries 
of natural rainfall. A heavy weighting for project success was given to the condi
tion that "a general political environment favorable to increased production" 
could be developed, and the change agents would be skillful and highly dedi
cated (79). 

Although some recent evaluations of the Puebla Project suggest that the 
choice of technique in concentrating the research efforts on only one crop 
(corn) was only a stepping stone to integrated rural development, it is unlikely 
that this was fully recognized at the time of the project's conception (15). The 
general idea of the project was to create an environment in which poor farmers 
would adopt new technology in basic crop production, the specific goal of 
doubling corn yields in 5 years being selected as the prime target of the program. 
Nevertheless, the plan, as it was formally presented, called for simultaneous 
action on several activities. These included: 
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(1) introducing and field testing the adaptability of high-yielding corn 
varieties to local conditions; 

(2) generating information on optimal corn production practices, and 
communicating this information effectively to farmers and agricultural 
leaders; 

(3) assuring the timely and local supply of farm inputs; 
(4) making available crop insurance programs; 
(5) providing adequate production credit at reasonable rates of interest; 

and 
(6) establishing accessible markets with stable prices for any surplus corn 

produced. 
Although the program has had its shortcomings, a key concept emerging 

from it has been imitated in a number of other projects, namely that the first 
"essential activity" for introducing new technology is to "field test" it to assure its 
adaptability and to define the optimal economic level of input use. The other 
activities listed above, though also "essential" in nature, are not specifically 
innovative and have been used in the projects already referred to. 

Perhaps the strongest criticism of the Puebla Project is that income in
creases were expected from higher corn yields in an area where income derived 
from corn production was only a small proportion of the total income. The 
second generation of Puebla Project staff have recognized this and have 
redirected their package recommendation to include new technology for inter
cropped corn, crops other than corn, and for animal production. 

The specific goal of doubling corn production was not achieved, probably 
because the use of modern technology for corn production in the area was not 
sufficiently profitable to cover the higher risks that its production entailed. Al
though crop insurance, credit, and marketing were included in the program, the 
degree of bureaucracy inherent in these institutions, and the lack of economic 
"countervailing power" on behalf of the small farmer limited the extent to which 
he could benefit from these services. Nevertheless, the project is devoting con
siderable efforts to overcoming these institutional constraints, and significant 
further progress is now being made. 

The experience of the programs discussed above has been widely drawn on 
in a large number of countries during the past 5 years. Recent studies have 
reviewed the progress made in 17 African RDPs (70) and 36 such projects in 
Africa and Latin America (24). These two detailed reviews have generally high
lighted the limited effectiveness of most of the programs discussed. They have 
both suggested mechanisms whereby these programs might be made more 
effective in the future. The latter study has highlighted Caqueza as being one of 
the more innovative and promising of 36 projects studied. 

In this book, as in the case of publications from Borgo a Mozzano, Camilla, 
and Puebla, Caqueza is described by some of those who actually "lived" the 
project for several years of its existence. Although this opens the door to a consi
derable amount of subjective bias, it also makes it possible to discuss, in some 
detail, the personal and human issues that appear to have been very closely 
associated with some of the successes and failures of this and other RDPs. 
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Chapter 2 

The Formulation of Integrated 
Rural Development Activities in 

Colombia 

The lessons learned from agricultural and rural development efforts 
elsewhere in the world, briefly touched on in Chapter 1, were not lost on Colom
bian agricultural planners, who in the late 1960s tried to come closer to grips with 
the problems of low production and low incomes on the many small farms that 
characterize much of Colombian agriculture. This chapter describes how both 
local and foreign experience were utilized to develop a new strategy for rural 
development in Colombia. To understand this strategy it is necessary to 
examine first the performance of early Colombian efforts in the field of agricul
tural extension, as this was the main contact between policy and farmers in the 
1950s and 1960s. 

Agricultural Extension in Colombia 

There are a number of agricultural extension services in Colombia oper
ated by commodity organizations of which that of the coffee growers' associa
tion is probably the best known and the most successful. There is also a govern
ment service associated with the agrarian reform agency (INCORA). The 
Agrarian Bank (CAJA AGRARIA) also provides some technical assistance to its 
borrowers. However, the largest extension effort relates to the Extension Divi
sion of the Ministry of Agriculture, now absorbed into the Rural Development 
Department of the Colombian Agricultural Institute (lnstituto Colombiano 
Agropecuario {ICA)). 

The history of official extension starts in 1953 when, with United States 
assistance, the Seruicio Tecnico Agricola Colombiano-Americano (STACA) 
was created. In 1954, the activities of this organization led to the establishment of 
three extension agencies in the Department of Boyaca. From 1954, the activities 
of ST ACA expanded gradually to include 10 extension agencies in Boyaca and a 
cooperative extension project with the Department of Valle del Cauca. 

In 1958 the Colombian government decided to extend STACA to cover the 
whole country, and for this reason all of its personnel were incorporated into the 
Ministry of Agriculture in a new Division of Extension Services. This Division 
consisted of three sections: (1) Agricultural and Animal Production; (2) Home 
Economics; and (3) 4-H Clubs. During the period 1958-67 the Extension Divi
sion made use of information generated on research stations and disseminated 
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this in printed form to extension agents and by in-service training courses to 
extension agency staff. 

The number of extension agencies throughout the country eventually grew 
to 46. Each agency consisted of a small office, usually placed in the market town 
of an agricultural region. It was manned by an agronomist, a veterinarian, some
times a home economist, and generally some agricultural technicians. One task 
of an extension agency was to give technical assistance to farmers who owned 
less than 10 ha of land. The technical assistance was mostly associated with the 
planning of credit and the organization of field days, meetings, and training 
courses for farmers and their wives. A second task of the extension agency was 
the execution of regional demonstration trials. These trials were formulated by 
the research staff of the national commodity and soil fertility programs. Each 
agency was responsible for the planting, maintenance, harvesting, and record
ing of data on a number of such trials. 

For each trial, seed, fertilizer, and insecticides were supplied in preweighed 
packages together with the experimental design and a diagram of the plot se
quence in each replicate. The regional trials were employed as a central focus for 
field days in which the recommendations published by the national research 
programs were discussed, often by personnel from these programs specifically 
invited to the field days. In addition to regional trials, extension agency personnel 
often emphasized commercial demonstrations in which recommended varieties 
and cultural practices were applied to demonstration plots on private farms. 

Over the years, extension agency personnel began to express dissatisfac
tion with the way their task was structured, feeling that they were often flooded 
with demands for regional trials, had few possibilities to initiate their own activi
ties and were too heavily centrally directed. The frustration of extension agency 
personnel was also related to their position in the national structure of the 
Ministry of Agriculture. Although they carried prime responsibility for the exe
cution of the agricultural. extension program and constituted the part of the 
Ministry that was visible to farmers and leaders in rural areas, they were not 
accorded very much freedom of action, authority to decide on programs, or 
operating budgets to execute them. This often led to a considerable lack of 
adjustment of the agencies' activities in terms of the needs of the area in which 
they operated. 

Professionally, extension agency personnel were also handicapped. They 
lacked representation as they were physically and organizationally removed 
from the decision-making centres of the Ministry. This meant limited possibilities 
for promotion, study leave, and other career opportunities. These conditions 
resulted in a large staff turnover and many vacant posts in the extension agen
cies. This, in turn, limited the efficiency of the extension services. 

In retrospect, it appears that during the 1960s the Extension Division 
worked in isolation from other government and private entities. The Division 
suffered from lack of trained personnel and from administrative limits imposed 
by the Ministry. In addition, continuous changes in leadership and policy inter
fered with its programs and, in particular, contributed to the lack of coordination 
between the extension services and agricultural research programs, which, at 
that time, were directed by a separate organization responsible for agricultural 
research, the Departamento de lnuestigaciones Agropecuarias (DIA). 
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Because of heavy criticism of the lack of impact of the Extension Division, it 
was decided in 1968 to pool the agricultural research and the extension services 
into the new Colombian Agricultural Institute (lnstituto Colombiano Agrope
cuario (ICA) ). This was to be staffed and directed by personnel from DIA, which, 
contrary to the Extension Division, had established a good reputation based on 
well-trained staff and more efficient work methods. The problems of the exten
sion service were now placed in the hands of ICA, which was largely managed by 
personnel with an agricultural research background. ICA recognized the exis
tence of both commercial and subsistence sectors in Colombian agriculture. In a 
document formulating agriculture extension policy, they noted that the com
mercial sector required agricultural production technology but did not neces
sarily need training in the efficient use and economical application of this 
technology. In contrast to this, the subsistence sector needed not only to obtain 
the technology but also to learn the elemental basics of agronomy, animal 
production, and veterinary medicine to enable them to effectively apply the 
technology. Without such assistance the small-farm sector would continue to be 
unproductive and unprofitable and the owners would not share in any benefits of 
economic growth. Nevertheless, it was recognized that the extension methods 
employed at that time were inadequate to bring about a change in these small 
agricultural enterprises and that priority needed to be placed on overcoming this 
problem (53). 

The initial result of this analysis was the recognition of the need for pro
graming initiated at the farm level (Programacion de base). This implied that 
extension agencies would become the executors of a policy in which extension 
activities were defined according to the needs expressed by farmers and 
farmers' groups in the region. These areas of requested action would be used as 
the building blocks for a regional, and later a national, policy. The implementa
tion of this policy - in contrast to previous extension efforts in which the central 
planners decreed the extension agency activities led to a steady stream of 
information coming in from the field. This, in turn, led to a strong realization at 
both regional and national levels of (a) the lack of coordination within ICA be
tween its research and its extension activities and (b) the paucity of dialogue be
tween ICA, as the agency responsible for technical assistance, and other rural 
agencies responsible for such activities as credit, marketing, and family welfare. 
This feedback from the field to the regional and national planners and adminis
trators became stronger over the years and eventually led to a reorientation of 
both ICA's research focus and its organizational structure. 

A second result of analyzing the extension program was a decision to 
modify the basic philosophy and structure of this program. Initially this 
modification stressed commodity production goals for certain food crops, such 
as corn and wheat, and for beef and milk production. Still later, it became policy 
to focus activities in economically depressed rural regions to accelerate the 
development of these regions (7, 76). 

These new policy developments, in terms of programing at the farm level, 
stressing commodity goals, and focusing on depressed areas, all emerged in 
1969 and 1970 after the merger of the research and extension services. In 1970 
the senior managers of ICA, through a tour of rural development activities in 
other parts of the world, attempted to incorporate the lessons of experience 
from Colombia and those of the RDPs that they had seen elsewhere in the world 
to develop a new rural development strategy particularly suited to Colombian 
conditions. 
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ICA's Conceptualization of Rural Development 
From their visits to RDPs elsewhere in the world, the ICA policymakers 

concluded that the Puebla Project came closest to serving as a model for 
Colombia. However, the Puebla Project confined its early activities to corn (for 
which purposes it had ready access to the expertise of CIMMYT), whereas ICA 
wished to take account of the fact that in Colombia small farmers use int er crop
ping very extensively and they are dependent on a wide range of crops. Further
more, ICA wished to give emphasis in the Colombian program to social welfare 
as well as to production. They conceived rural development as involving not just 
greater agricultural productivity, but also higher incomes, better income distri
bution, and improved living conditions. Although this involved many 
nonagricultural factors (and this involvement would later be seen to result in a 
number of difficulties), it was postulated that the necessary income and motiva
tion to bring about overall change in the rural areas could only be generated by 
manipulating the production relationships that arise from a use of the combina
tion of land, labour, capital, and technology. 

Because land availability was usually limited in the highly populated small 
farm areas of Colombia and labour supply was thought to be usually in excess 
for the existing production relationships, income growth in such circumstances 
appeared possible only by the injection of new capital or of new technology. 
Given this situation, ICA felt justified in taking the lead in a broad integrated 
approach to rural development, notwithstanding the fact that it possessed a 
limited understanding of the social and economic consequences of technological 
change in different social, economic, and political climates and the ways in which 
this can be managed. Such knowledge is difficult to encounter anywhere in the 
world, and, as we shall see, one of ICA's primary goals was to acquire such 
information from its new development strategy. 

Given this background, ICA defined the goals of its rural development 
program as being to: 

" ... generate and develop strategies to attack the restraints to social and 
economical development in specific geographic areas, characterized by the 
presence of subsistence farmers, through the incorporation of technologies 
which will rapidly increase the production of basic and traditional commodi· 
ties in order to improue nutritional and income leuels." 

The objectives for individual RDPs were formulated as follows: (I) to 
improve the standard of living, through improved community organization, 
housing, health, and education; (2) to increase the productivity of basic crops 
and animals; (3) to obtain efficient use of credit and marketing facilities; and (4) 
to encourage and obtain the integration of subsistence farmers' populations into 
associations and groups (53). 

From these general objectives the following specific objectives were derived: 
(1) to increase employment opportunities in the rural areas; (2) to increase 
family incomes; (3) to improve the nutritional status of the rural population; (4) 
to respond to the demand for food products and raw materials for industry; (5) 
to identify methods for institutional coordination that will lead toward clear pro
graming, avoiding f]uplication, and to the better availability of massive and inte
grated services of the State in rural areas; and (6) to use the projects as a training 
laboratory for farmers and their children and for professionals in agricultural, 
animal production, social, and economic sciences. 
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To establish research to achieve these objectives, a series of areas suitable 
for experimental RDPs were identified in 1970. These areas met the criteria pre· 
viously expressed of being predominately small-farm, low-income zones, many 
of which were located in the Andean region where much cultivation takes place 
on steep hillsides. They were areas where ICA felt that it would be possible to 
meet the program's goals, through the implementation of suitable action strafe· 
gies supported by multidisciplinary ICA teams working in conjunction with other 
agencies. 

The RDP program was not officially inaugurated until 8 November 1971, but 
in practice it started operations in four experimental areas almost a year earlier. 
The number of projects was later increased to 6, 14, and then 22 and at one time 
100 projects were planned. However, by the end of 1975, there were 20 projects 
operating effectively. The four earliest, to which we shall refer from time to time, 
are known as (common names in parentheses): Provincia del Oriente de 
Cundinamarca (Caqueza), Comarca del Oriente Antioqueno {Rionegro), 
Norte del Cauca (Norte del Cauca), and Provincia de Garcia Rovira (Garcia 
Rovira). 

The initial criteria for defining project areas were that they should operate in 
well-defined regions with approximately 10 000-15 000 small farmers' families. 
Project staff within the region were to comprise a maximum of six professionals: 
a project director (generally an agronomist), two professionals specializing in 
agricultural and animal production, a disseminator, a home economist, and a 
project programmer/evaluator. This group of professionals, supported by a 
larger number of technical and home assistants, would work as an interdisci
plinary team, in this way allowing the project to adjust to specific demands at 
different times of the year. 

The RDPs were to initiate research on existing farmers' production 
methods aimed toward the testing of available improved agricultural technology 
in the region. From the information obtained, production recommendations 
were to be formulated; these would be promoted through farmers' meetings, 
field days, and leaflets (7). 

Farmers' participation was to be an essential component of the RDPs. This 
was primarily reflected in on-farm research to adapt production technology and 
in the project's activities related to farmers' organizations. The RDPs also had 
the responsibility of coordinating the activities of other institutions to avoid 
duplication of programs and to improve the channels of communication 
between the region's population and these institutions. 

The project's target population included all "small farmers," which for 
Andean agricultural regions meant any farmer with a holding of less than 10 ha. 
Another definition sometimes used was to include any farmer with equity below 
U.S. $15000. This definition was derived from the criteria of credit-worthiness of 
the CAJA AGRARIA. 

The first RDPs established in Colombia were seen by ICA as experimental 
projects from which experience was to be gathered. These projects also served 
a role in training personnel for future RDPs as the program expanded. Because 
of the experimental nature of the early projects, and the lack of knowledge of 
appropriate methodologies ICA invited CIMMYT, the Ford Foundation, and the 
International Development Research Centre (IDRC) to cooperate in the first 
projects. This cooperation took various forms. CIMMYT trained personnel at 
Puebla for a number of projects and provided technical advice over a 2-year 
period to the Rionegro Project. The Ford Foundation supported a large baseline 
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survey at Garcia Rovira and trained to the Ph.D. level a Colombian who was to 
play a key role in the national program in 1975. IDRC provided two and later 
three full-time advisors plus training and equipment for the Caqueza Project 
over a 5-year period. 

Throughout the whole time, a close dialogue was maintained between ICA, 
CIMMYT, Ford, and IDRC in terms of individual agency involvements. 
Administratively, the projects' situation was that they were responsible directly 
to the Regional Director of one of the nine regional offices of ICA (76). This 
meant that although the RDPs had obtained increased authority in administra
tive and financial matters, as compared with the previous extension agencies, 
most personnel and financial decisions continued to be made at the regional 
level. 

Technically at the national level, the RDPs were initially part of the Division 
of Special Projects in the Development Department of ICA. In 1973, the Special 
Projects and Extension Divisions were merged into a Rural Development 
Division. 

Project Organization 

Coordination 

Each project was originally staffed to contain an interdisciplinary team 
organized into six units, each of which concentrated on a specific component of 
the project's activities. The project director was in charge of institutional coordi
nation, which sought to channel the programs of the different organizations 
operating in the project area toward common goals. This aspect of the project's 
work was designed to ensure that programs executed by other institutions 
would not operate in isolation according to the specific policy of these institu
tions (as normally occurred), but would be oriented toward mutually agreed 
goals. This work involved coordination of programs with entities responsible for 
agricultural credit, marketing, rural infrastructure (roads, water, electricity), 
family welfare, and adult education (76). These institutions, as well as the munici
pal councils, local banks, agricultural colleges, and farmers' organizations, were 
considered to be the support structure of the project with which the institutional 
coordinator was to work. 

Agricultural and Animal Production 

The agricultural production unit was concerned with testing traditional 
production methods and examining their possible modification through the 
introduction of new technologies (76). lts goal was to ensure that these techno
logical changes were adapted to the region and that they would provide substan
tial improvements in yield per unit of area and of capital invested. Specifically, its 
activity was seen as the planning and execution of experimental trials on farmer's 
fields to identify modifications that were economically justified and could be 
readily adopted by farmers. This research was generally expected to focus on 
the performance of varieties and the identification of fertilizer levels and cultural 
practices, such as plant populations and plant protection. It was recognized by 
RDP planners that animal production research, although poorly defined in its 
methodology, would be of an operational nature, testing out the practical and 
economic feasibility of improved animal production methods in the region. 
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The agricultural production unit was expected to be staffed by a soil fertility 
or crop production specialist and the animal production unit by an animal scien
tist or veterinarian. 

Dissemination I 

The dissemination unit was responsible for all promotional and dissemina· 
ti on aspects of the project. This included the explanation of the project to farmers 
and local civic and religious leaders and the communication of changes in agri
cultural production methods recommended by the project. The unit was 
expected to be an agent of social change and not to consider the introduction of 
improved agricultural practices as its sole function (7). It also planned to concen
trate on community organization, generally through group formation or 
strengthening of existing groups, which would provide the basis for cooperative 
or communal activities, such as production cooperatives. A strengthened com
munity organization would also serve as a vehicle for activities developed by 
institutional coordination, such as public work projects and public health cam
paigns. 

The dissemination unit was to be staffed by one professional who would 
receive support from staff of all other units and from technical assistants who 
were expected to dedicate from 30 to 50% of their time to dissemination activi
ties. The disseminator would be responsible for programing the dissemination 
activities of all personnel in a coordinated program. In this way the project 
planned to ensure that its research findings were rapidly transmitted to the 
farmer. 

Home Economics 

The home economics unit was designed to involve rural women in the 
development activities. This unit would focus on nutrition, improved housing 
and sanitation, health, education, and recreation. The approach to be used was 
predominantly one of training and education of farm family groups, particularly, 
but not exclusively, directed toward the woman's needs. Although most 
programs would, therefore, be of a dissemination nature, the unit was also pro
gramed to be involved in the organization and support of community programs 
in the areas mentioned above. The unit was staffed with a home economist with 
one or two nongraduate home assistants. 

Programing/Evaluation 

This unit was included in the project to be able to quantify changes obtained 
in the project region with respect to agricultural production, farmers' income, 
adoption of improved production methods, and to evaluate the impact of the 
project's programs and those of cooperating institutions. The unit was respon
sible for the incorporation of the results of its work into the project design and 
methodology. It was also in charge of determining the situation in the project 
area at the start of the project by conducting a baseline "diagnostic" study to 
measure physical, demographic, educational, institutional, and agricultural 

!The term "dissemination" is the closest the authors were able to get to divu/gacion, 
the Spanish term ICA started to use as a replacement for "extension," a word that was 
purposely avoided to break the link with hitherto unsuccessful efforts to transfer technol
ogy to small farmers. 
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production data. The unit was staffed by one professional, generally an econo
mist, sociologist, or, occasionally, an agronomist with economics training. 

Discussion 

There are obvious similarities between the Colombian RDPs and the 
Comilla and Puebla projects. In terms of objectives, the Colombian projects 
appear more similar to the Comilla Project than to Puebla. However, because of 
language affinities, the training of Colombian personnel at Puebla, and a greater 
similarity of institutional structures at the operational level, the Colombian pro· 
jects closely resembled the Puebla model in many respects. 

However, while Puebla focused on a single dominant crop (corn) (9), the 
Colombian RDPs were designed to be responsive to the production characteris
tics of the areas in which they operated. This involved taking into account wide 
variations in ecology and production practices as well as in ethnic and settlement 
patterns. 

In addition, the Colombian program was not limited to agricultural produc
tion but also took into account family welfare-oriented programs in the areas of 
sanitation, food preparation, nutrition, and child care. Although a welfare objec
tive was also present in the design of the Camilla Project, the reason for its in
clusion in the RDPs in Colombia was, in fact, the result of earlier decisions by 
ICA about the necessity for rural dissemination activities to be more strongly 
family-oriented. 

The Colombian RDPs also formalized the requirement for interinstitution 
coordination, by defining the responsibility of the project leader as an institu
tional coordinator. One of his functions was to seek the involvement of institu
tions with responsibilities in the areas of infrastructure, credit, education, and 
health, so that these were built into the project's program. For this coordinating 
activity, the project director was given no specific authority over the staff of 
these other institutions in the region, so that coordination had to be based 
entirely on mutual collaboration and as a response to the project's ability to 
mobilize small farmers toward participating in certain programs. 

The Colombian RDPs were built up on the existing institutional structure in 
a project area. They did not involve the creation of institutions, but set out to 
induce institutional change in response to farmers' needs. This aspect of the 
RDPs is important in understanding the institutional environment in which they 
operated and some of the constraints with which they were faced. 

Within most project areas public institutions existed with responsibilities 
for farm credit (CAJA AGRARIA2 as well as Commercial Banks), marketing 
(IDEMA3 and CECORA4), cooperative activities (CECORA, COFIAGR05), 

2CAJA AGRARIA (Caja de Credito Agrario, Industrial y Minero) is the official 
Government Bank responsible for credit for agricultural inputs. 

3IDEMA (the lnstituto de Mercadeo Agropecuario) is the government organization 
responsible for agricultural marketing of inputs and produce. 

4CECORA (the Central de Cooperativas de la ReformaAgraria) is a second-degree 
cooperative established to service cooperatives established by the Colombian Institute of 
Land Reform (INCORA). 

5COFIAGRO (the Corporaci6n Financiera de Fomento Agropecuario y de Expor
taciones) is a semiautonomous government organization responsible for the financing of 
agricultural enterprises, particularly in the area of marketing and processing. 
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adult education (SENA6), family welfare (PINA?), and infrastructural develop
ment (CAMINOS VECINALES,8 ICEL,9 INSFOPALto). Some of these institu
tions already had active programs operating in the regions in which the new ICA 
RDPs were being established. 

It was hoped, however, that the RDPs would establish leadership in the 
project region through the development of interinstitutional programs and 
contacts and because of their close identification with farmers and their prob
lems. The projects were expected to identify the priority needs of the farmers in 
the region, the organization of these farmers into participating groups, and the 
promotion of programs with the most appropriate executing agency to meet the 
felt needs. 

At the regional and national level, it was planned that ICA would utilize 
existing interinstitutional committees, or establish these where necessary, to 
encourage coordination of programs with other institutions and to provide 
support for cooperative programs identified by the RDPs. Although this ap
proach seemed logical, its weaknesses lay in the fact that ICA had no mandate to 
organize or coordinate other institutions at either the project, the regional, or 
the national levels. Coordination essentially had to depend on the willingness of 
individuals to work together - a subject to which we shall return in describing 
the experiences of the project. 

6SENA (the Seruicio Nacional de Aprendizaje) is the government institute respon
sible for adult education in urban and rural areas. 

7PINA (the Programa Integrado de Nutricibn y Alimentacion) is a nutritional sup
port program under the auspices of the Colombian Institute for Family Welfare (ICBF). 

8CAMINOS VECINALES is a program of the Ministry of Public Works to expand 
the rural road network. 

9fCEL (the Instituto Colombiano de Electrificacion) is a government institute re
sponsible for rural and urban electrification. 

IOJNSFOPAL (the lnstituto Nacional de Fomento Municipal) is a government insti
tute supporting the establishment of municipal services, such as water and sewage ser
vices. 
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Chapter 3 

Characteristics of the 
Caqueza Project Area 

Much of the experience obtained in the Caqueza Project has been based on 
interpreting the project region in terms of its physical, demographic, agricul
tural, infrastructural, and institutional characteristics. Early on in the project the 
staff carried out a baseline study involving over 620 farm families (37). This study, 
plus various secondary surveys, have been used to provide the information for 
this chapter, which provides an overview of the project area. Later (in Chapter 
9) we shall return to examine farming practices in the Caqueza region in consi
derably more detail. 

The Project Area 

Nearly an hour from Bogota (Fig. 1) by paved road leading to the town of 
Villavicencio, the visitor to the Caqueza Project travels through the pass of 
Green Cross, at an altitude of approximately 3300 m. Here, on a clear day, there 
is an impressive view of part of the region in which the project operates. The 
town of Une lies to the right, Chipaque is located ahead, and Caqueza in the far 
distance. Continuing downhill to Chipaque and Caqueza, it is possible to ob· 
serve a gradual change in the vegetation, agricultural production patterns, 
population density, and, most noticeably of all, temperature. Because of large 
differences in temperature and ecology, three dominant zones of agricultural 
production are close together. The highest zone, above2300 m, is predominant
ly a pasture and potato-growing region, although farmers grow small amounts of 
corn for home consumption. The vegetation in this region is primarily Kikuyu 
grass (Pennisetum clandestinum) for pasture, with roadside trees of various 
species of eucalyptus. 

Below the small town of Chipaque, the winding road to Caqueza enters the 
second agricultural production zone. In this region potato production diminishes 
and corn production increases. There is also a scattering of horticultural crops. 
Kikuyu grass still dominates as a pasture species but in addition to eucalyptus, 
roadside trees include large numbers of attractive weeping willows. This zone 
lies between 1800 and 2300 m above sea level and has a much higher population 
density than the first region. The average daily temperature lies between 13 and 
16 "C. 

From Chipaque the road continues its descent and half way to Caqueza the 
third production zone begins. Agricultural activity in this region is dominated by 
corn production, generally in association with beans. Farms are smaller and 
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Fig. 1. Location of the Caqueza Project area. 

generally less attractive than those in the higher regions and there are fewer 
pastures and milk cattle. The dominant grass species is molasses grass (Me/inis 
minutiflora) and fence rows of Guatemala grass (Tripsacum laxum) catch the 
eye. The region is drier than the higher parts of the project, both because of 
lower precipitation and because of higher evapotranspiration, as the average 
daily temperature is 19 °C. 

The centrally located municipality of the nine municipalities in the project 
area is Caqueza whose market town of 3700 people lies 45 km or 1 Yz hours from 
Bogota. Caqueza has the smallest area of any municipality in the region, but the 
highest population density. The other municipalities of Chipaque, Choachi, 
Fomeque, Fosca, Gutierrez, Quetame, Ubaque, and Une all lie from 30 to 120 
minutes by road from Caqueza, mainly along unpaved roads. They are all areas 
with Chibcha Indian names that predate the Spanish Conquest and where peas
ant farmers have tilled the hillside soils for centuries. 

38 



The Land 

Eastern Cundinamarca is composed of nine municipalities covering an area 
of 227200 hectares. Three of them, Caqueza (10700 ha), Chipaque (12400 ha), 
and Ubaque ( 11600 ha), were the original foci of the rural development effort, 
although six other municipalities were included in the operational area of the 
project. Of the total area in the region, 40% is not suitable for agriculture due to 
limitations of topography. Slopes range from 10 to 50% across the area and alti· 
tude above sea level ranges from 1000 to 4000 m. Forty-two percent of the area is 
above 2800 m, 25% between 2800 and 2300 m, and 33% between 1000 and 
2300 m (Table 1). 

The region is crossed by a sparse network of roads, most of which are con· 
centrated in the better agricultural areas. In total, there are 377 km of road of 
various types. The principal road crossing the region leads from Bogota to Villa
vicencio, a city of over 50000 people on the edge of the eastern lowland plains or 
llanos. This road is paved and carries almost all the traffic and merchandise 
passing between the two areas. It passes through both the towns of Caqueza 
and Chipaque, which are 45 km and 28 km respectively from Bogota. All nine 
municipal centres are connected by road and additional neighbourhood roads 
are being constructed and maintained to improve farmer access to local market 
towns. 

A number of rivers rise in the mountains of the area near the divide and flow 
eastwards down toward the llanos. Due to uneven rainfall, the regime of these 
rivers varies considerably according to the season. Rainfall records are available 
for seven of the municipalities for a period of 20 years, during which time the 
yearly average rainfall has been between 970 mm in the driest municipio (Chipa· 
que) and 2500 mm in the wettest one (Quetame). Monthly rainfall averages, 
depending on municipality, range from 10 to 30 mm in January up to from 120 to 
360 mm in July. 

Table 1. General characteristics of the project area (37, 52). 

Mean 
Altitude temperature Urban Rural People per 

Municipality Area (ha) (m) ("C) population population km2 

Caqueza 10700 1876 19 3735 10545 133 

Chipaque 12400 2400 16 2028 6114 65 

Choachi 21500 1927 18 2635 8164 50 

Fomeque 48100 1825 18 2842 8072 22 

Fosca 12300 2113 17 1008 5985 56 

Gutierrez 52200 2350 16 993 3650 8 

Quetame 41600 1496 20 1059 7892 22 

Ubaque 11600 1867 18 778 7277 69 

Une 16800 2376 16 2165 4511 40 

Total 227200 17243 62210 35 
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Soils in the area fall into classes Ill, IV, V, and VII in the usual land use capa
bility classification, all having one or more of the following limitations: erosion, 
poor internal or external drainage, or both, rocks, and claypan. Rainfall and 
minimum temperatures are also limitations for crops in some areas. Tex tu res 
vary from very fine sandy loam to heavy clay; soil organic matter from 3 to 30%; 
pH from 4.5 to 8.0; exchangeable aluminium from 0 to 4 meq/100 g; available 
phosphorus from 1 to 200 ppm and exchangeable potassium from 0.2 to 1.2 
meq/100 g. 

Population 

The population of the project area declined at a rate of 0.9% per annum 
between 1964 and 1973 due to migration (118). At the time of the national census 
at the end of 1973 it was 79 500. Twenty-one percent of this population lived in 
the nine municipal towns and the residual 79% was scattered in small villages and 
on individual farms. Because of migration the population structure was highly 
skewed. 

In 1970, 30% of the population was under 10 years old and 58% under 20 
years old. The respective figures for 1954 were 31and52% and for 1%4, 28 and 
48%. Over 80% of the population were born in the municipality in which they 
currently live. 

Average family size was 7.5 persons. Bearing in mind the age structure of 
the population, this suggests the existence of a heavy migration (probably to 
Bogota). There also appears to be some migration to the larger towns in the pro
ject area, probably from the remoter areas where population has increased very 
little in the last 20 years. 

The economically active population is defined as persons between 12 and 
65 years of age who are gainfully employed or who work on family farms or busi
ness for at least one-third of the year. Using this definition the percentage of 
persons economically active declined from 54% in 1938 to 27% in 1 %4. A contrib
uting factor to this decline appears to be the mechanization of agriculture in 
the neighbouring llanos that used to provide a great deal of seasonal work for 
people from the project area (and probably explains why the wives tend to be 
such capable farm managers). In 1972, 22% of household heads migrated 
temporarily at some time during the year, 46% of these to the llanos, and 40% to 
Bogota. Most of such migration was for 6 months or more. 

Institutions and Services 

The area is served by a number of institutions whose role is related to pro
viding services necessary for social welfare, such as health, credit, education, 
public utilities, roads, etc. 

In 1970, 20986 persons or 23.6% of the total population in the area were of 
school age. Of these, 15095 or 72% were actually attending schools. There are 
224 official primary schools in the area and 3 private ones; 36 of these are in 
towns and 191 in rural areas. Secondary schools are found only in the towns, and 
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of the 18 existing, 6 are government schools and 12 are private. There is a teach
er training school in Caqueza and an agricultural technical school in Fomeque. 
In 1971, the ratio of students to teachers was 30:1. 

The latest survey on school levels reached was carried out in 1964. The situ· 
ation has changed somewhat since then, and some sample surveys of present 
conditions have been made by the project staff. Approximately 62% of the total 
population have only attended primary school, 27% have no schooling, 8% have 
attended secondary school, and 3% have attended university or some other type 
of higher training. It has been estimated that about 80% of the population over 7 
years is literate; however, many of these cannot be considered functionally 
literate. 

Health services in the region are found principally in hospitals in the munici· 
pal centres of Caqueza and Fomeque, plus four health centres, and five health 
posts. The hospitals have a doctor as director and three assistant paramedicals; 
the health centres have a doctor 3 days a week plus paramedical assistants; and 
health posts are manned by public health nurses. Medical attention is not within 
reach of all inhabitants in the region since for each health service unit there are 
8160 people to be served and these units are not evenly distributed. Medical 
attention in 1971 at the centres included 18321 consultancies involving 11434 
patients. Prenatal care accounted for 3054 consultancies involving 1189 patients. 
Despite the fact that health service facilities are limited, the utilization of hospital 
bed-days was only just over 60%. 

A nutrition and hygiene study was carried out in 366 homes. It was found 
that corn and potatoes are the principal components of the local diet and, along 
with milk, vegetables, and various types of beans, form 74% of regular diets. 
Little meat and few eggs are eaten. Flush toilets were found in 8% of the houses, 
12.5% had latrines, and the remaining 79.5% had no sanitary facilities. 

Forty-eight percent of the population live in houses with less than two per· 
sons per room, 34% with two to less than three persons per room, and 18% with 
three or more per room. Forty percent of the population live in houses of only 
two rooms and 4 7% of the houses have earthen floors. In 70% of the houses, pigs 
and chickens run loose around the house and kitchen, creating further health 
hazards. 

Public utilities are poor in most of the region. Electricity is sporadic but all 
municipal centres are connected to the power network and plans are under way 
to improve the service. All municipal centres have water delivered either by 
open canal or pipe from rivers and streams up to 6 miles away. All are gravity 
systems and no water treatment is provided. In the whole area, 82% of the popu· 
lation is not reached by such water systems and must carry their water from 
local streams. 

All municipal centres have post offices, long distance telephone, telegraph, 
and radio reception. Three have local telephone systems, one a local radio 
station, and four receive television broadcasts. Only three have market build
ings; the rest hold their markets in the open central square of the town. All but 
two have a municipal slaughterhouse where, for a small fee, farmers can bring 
their animals to be slaughtered. 

The Farming Economy 

Farm sizes in the region vary although most of them are very small. Sixty
five percent of the farms covering 28.5% of the land are in units of less than 5 ha; 
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The road from Bogota to Caqueza winds its way up and then down through the Eastern 
Cordillera. At the higher altitude the land is mainly in pasture with some potatoes and a 
little corn. (Photo: Jaime Rojas) 

22% are between 5 and 10 ha and cover 11% of the land area. Only 4% of the 
farms are over 30 ha in size but these units account for 42% of the land; however, 
much of this is upland and mountain grazing and some forest land, which is 
unsuitable for cultivation. 

Seventy percent of the farmers own their own land, 18% are renters, and 
12% both own and rent land. Land use in the area is oriented strongly to corn and 
potatoes, which are grown on about 87% of the cultivated land under annual 
crops. The corn and potatoes are grown in association with a variety of crops 
especially beans, kidney beans, and peas. Approximately 40% (93600 ha) of the 
total land area is farmed; of this, 51% is in pasture, 31% in fallow, and 18% in 
annual or permanent crops. About three-quarters of the farms contained live
stock: the average cattle herd was five head and poultry flock 22 birds. The 6000 
farms with swine averaged two pigs each. 

To obtain more specific information on cropping practices, yields, costs, 
and returns, a study was undertaken of 400 holdings belonging to 334 farmers in 
five municipalites. The results, discussed in more detail in Chapter 9, indicate 
that there are five principal crop associations in the area and that some usually 
yield better than others. Red bean/ corn associations produce higher incomes 
than do associations involving these two crops plus other kinds of beans. The 
usual practice is to grow the red bean/com association without fertilizer. Beans 
grown with potatoes yield three times as well as those grown with corn since 
fertilizer is always used with potatoes. In comparing the yields obtained by tradi
tional methods in the zone with those developed by agricultural experimentatkm 
in the same zone, large differences were noted, indicating that there was a good 
potential for increasing yields of both crops and livestock. 
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Using data from a study conducted in seven municipalities in 1972, net 
annual returns per hectare for different enterprises varied from U.S. $45 for 
corn/legume associations, to $200 for potatoes and beans, on up to $800 for 
tomatoes. Returns on permanent crops ranged from $79 per ha for fruits up to 
$141 per ha for coffee. Cattle gave an annual return of $19 per head. These "av
erage" figures do, of course, vary somewhat according to municipality and 
farmer involved. 

Average 1972 farm family income in this survey was U.S. $638. As family 
size averaged 7.5 persons, the average income per capita was $85; of this, $68 
was derived from agriculture. Of the total family income, about 80% was used for 
food so that disposable family income was in the range of $100-150 per annum. 

The average per capita income was only a third of the national figure for 
Colombia ($250), although the family income figure was more than half the 
national figure ($1250). This low rural income/large family size picture was not 
atypical of the situation seen in other rural development project areas in Colom
bia and in Mexico. 

Credit is available to small farmers and renters in the area through the 
CAJA AGRARIA commercial banks and private sources. In 1971, 60% of the 
farm families in the project area were covered by the zone of influence of the six 
local agencies of the CAJA and 6 7% of the farmers in the project area used credit 
from the CAJA and other sources. Of this credit, 84% was for crops (37%) and 
livestock (47%), the rest being given for housing (15%) and small industry (1%). 

The average amount per loan was about U.S. $200. Two-thirds of the agri
cultural loans were for potatoes, vegetables, and tomatoes, as corn and beans 
traditionally have little cash investment, only labour. 

Interviews with 42 trucker-wholesalers in the region showed that there is 
very little specialization in marketing crops. The truckers buy produce in munici
pal markets where about 90% of the region's agricultural production is sold. The 
number of truckers at any market varies from 20 to 100, depending on the day, 
season, and size of market. Buying appears to be very competitive as trucks are 
not always filled and earnings are not high. There was no evidence of collusion 
between truckers to keep prices low. Almost no storage of produce is under
taken as facilities are lacking and no organized or controlled grading or pricing 
system exists. Although truckers may have preferred places to sell their acquired 
goods, no firm sales contracts or production contracts are entered into with the 
exception of milk and eggs. The produce is sold in Bogota and Villavicencio. 
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Part II 

Five Years of Experience 
inCaqueza 



FIVE YEARS OF EXPERIENCE IN CAQUEZA 

The following chapters describe the history of the Caqueza Project 
from its beginnings in 1971. As the project is an ongoing one, these chapters 
in no sense represent a final report on the project but are a collection of the 
experiences gathered during 5 years of operation. The chapters describe 
the activities during this period and record the work that has been done and 
the lessons learned during this time. To do this effectively, both successes 
and failures are included. They also attempt to describe how the concept of 
rural development, as understood by the team working in Caqueza, has 
changed through time and how new ideas have been generated on the basis 
of the experiences obtained during 5 years of working with the small 
farmers of the region. A description is also given of the administrative and 
institutional changes that were associated with the lessons of experience 
during these formative years. 

This historical perspective is presented to provide a better understand
ing of the various factors that accelerated or retarded the action programs of 
the project, to explain the sequence of changes in orientation, and to un
derstand the reasons for achievements and mistakes. The presentation has 
been carried out chronologically to provide the reader with an idea of the 
sequence of events and thought that each success or failure generated. No 
apology is made for the fact that the project has followed a trial and error 
approach. Such a course of action was inevitable, bearing in mind the dif
fuseness of the original objectives of the project and the initial lack of real 
understanding as to what integrated rural development was all about. Some 
problems have been solved, others have not, and the project was, and still is, 
exploring better ways of achieving its objectives. 

The authors hope that this chronologically descriptive approach will be 
useful to those people or institutions who are or will be interested in or 
closely related to rural development. This description of the experiences 
gained in Caqueza may also help others to avoid repeating the same mis
takes. 

Each chapter of Part 11 consists of an introduction followed by a descrip
tion of the activities carried out in programing, research, communications, 
and evaluation. The chapters continue with the presentation of the action 
plans carried out by the project in collaboration with other ICA programs 
and with other institutions. They describe the relations of the project with 
the local community. The chapters also refer to some of the activities the 
project had to carry out that were not directly related to its specific func
tions as a promotor of rural development, but were part of ICA's overall 
responsibilities in the fields of plant protection and animal health. They go 
on to discuss project management aspects relating to the staff, their work 
conditions, and the budget used to carry out the programs and the training 
received by the project staff. Each chapter concludes with a presentation of 
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the conceptual changes arising from the year's activities and the lessons 
learned. 

Although this approach provides a very comprehensive description of 
technical and institutional factors and community relations, there is also a 
need to take into account the human factor as expressed by the interrela
tions between the different individuals in the project and others who had 
influence on or contributed to it. Many of these interactions had significant 
effects on the project. A great deal of authority was delegated to the project 
staff and this naturally led to a wide range of different points of view about 
existing problems and possible solutions. Such a situation was probably 
inevitable given the fact that the project was based in a small town in which 
there were very few young professionals other than those in the project 
team. They were, therefore, thrown into very close proximity not only 
during working hours, but during evenings and weekends as well. 

The whole issue of personal contact is one whose importance is easily 
underestimated in this type of activity. The presence of a team of between 
10 and 20 professionals and technical assistants trying to achieve the same 
objectives through complementary actions requires an infinite number of 
personal contacts not only within the team but also with other professionals 
working in other programs within the same institutions and with profes
sionals from related institutions. In addition, the field team in an RDP has 
close contact with the small farmers themselves, their wives, the rural youth, 
and the rural community leaders. 

Many of these relationships can be far removed from the technical 
aspects of the projects and can become very personal. This has both advan
tages and disadvantages. In many cases, the authors have not been aware of 
these contacts and of their influence; in others it has been possible to speci
fically relate these contacts to project results and, from time to time, refer
ence to this will be made in the text. The impression has been gained that 
the significance of these personal interactions as a factor influencing the 
success or failure of RDPs is considerable and that this does represent a 
subject that is frequently ignored and that probably warrants a great deal of 
further study. 
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Chapter4 

1971: The First Year - A Year of 
Observation 

The Caqueza Project initiated activities as an RDP in March 1971. The pro
ject took over the same office and part of the staff of the existing extension 
agency that had been working there since August 1970 and had responsibility for 
the same area. Hence, it was not a completely fresh start, and as a consequence 
it was necessary to continue with some activities that were already under way 
under the auspices of the extension agency. Three examples of this continuation 
of activities are: 

( 1) In October of 1970, two professionals from a fertilizer project conduct
ed in conjunction with the Food and Agriculture Organization of the 
United Nations (FAQ) visited the area and selected sites for joint 
ICA/FAO fertilizer trials. In January 1971 soil samples were taken 
from these sites and the ICA extension agency was asked to perform 
planting experiments on them. 

(2) The extension agency had been supervising regional trials to test the 
adaptability of new improved corn varieties and hybrids and potato 
varieties, all of which had been developed by ICA's Research Depart
ment. These trials were now incorporated into project activities. 

(3) Early in 1971 the extension agency provided the Municipal Farmers 
Association with five defibrinator machines to mechanize fiber pro
duction from fique or giant cabuya (Furcraea gigantea), a traditional 
crop of the area. The new RDP took over the responsibility for such 
activities as helping to organize the use of these machines, to find 
spare parts when they needed repairing, and to assist in marketing the 
gunny sacks that were the end product of the fique crop. 

Although the total project area included nine municipalities covering 
227 000 ha, given the limited staff available and the lack of vehicles, it was decided 
to concentrate initial efforts in only three of them: Caqueza, Chipaque, and 
Ubaque (a total of 34 700 ha). These were the most densely populated municipal
ities in the area and were those to which access was easiest. 

Organization and Programing 

The project was planned to have about double the staff (14) of an extension 
agency as it was envisaged that it would embrace a much wider range of activi
ties. Theoretically there was a coordinator (director) and professionals in charge 
of each of its five technical units (crop production; animal production; program
ing and evaluation; dissemination; and home economics). In addition, six field 
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Below an atlitude of about 8000 feet (about 2500 metres) above sea leuel, virtually all the 
land is cultivated in many small farms. (Photo: Jaime Rojas) 

officers (designated locally as "technical assistants") and two home assistants, at 
the diploma level, were assigned to assist the professionals. The planned organi
zation chart, which was not actually realized during the year, is shown in fig. 2. 

In spite of ICA laying down general and specific objectives (see Chapter 2), 
there were only very general work guidelines and no specific programs defined 
for the staff. To assist in specifying more precise guidelines, to identify project 
activities, and to technically and administratively support the project, a Regional 
Advisory Committee was created in April 1971. The permanent members of this 
committee were ICA's Regional Director, the Director of the Research Depart
ment of ICA, the National Coordinator of Rural Development Projects, 11 and 
the project director. This committee originally planned to have monthly meet
ings but this occurred only at the very beginning of the project and the frequency 
of these meetings soon decreased. 

The project began its formal activities immediately prior to the planting sea· 
son in April 1971. The initial efforts were devoted to organizing and planting the 
agronomic research trials previously managed by the extension agency. In 
addition, a number of trials were planned and carried out to meet the specific 
goals of the project. The fact that 54 experiments were programed meant that 
the crop production unit was heavily involved for the whole year. The large 
number of visits required at planting, weeding, and harvest time, other control 
visits, plus the organization of field days occupied the staff of that particular unit 
to the extent that the animal production and home economics units had to help 
them out. As a result of this, activities in these latter two units were severely cur
tailed during the year. A further reason for this was that both these units and the 
programing/evaluation one lacked a clear focus and the staff found it easier to 
collaborate with the crop production unit than to define the roles of their own 
units. 

11This position was created by resolution dated 13 August 1971. Its function was to 
coordinate the efforts of the six RDPs operating at that time. 
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Fig. 2. Organization of the Caqueza Project, 1971. 
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Several attempts were made to define a comprehensive animal production 
program. Some of these were too ambitious and extensive to be practical; 
others were too general. A major problem was that animal production was of 
secondary interest to the farmers. They used animals for draught power and to 
consume crop residues. Occasionally, in the case of poultry, some small, busi
ness-oriented production units existed. The main lines of action in animal pro
duction that emerged during the year were: 

(I) conducting short courses and publishing leaflets on animal production 
in general, commonly found diseases and their treatment, vaccination 
requirements and procedures, and improved feeding techniques; 

(2) providing technical assistance for the prophylaxis, diagnosis, and con
trol of animal diseases; in special cases therapeutic and surgical treat
ments were administered; 

(3) analyzing the current state of animal production in the area; and 
(4) demonstrating improved animal production methods on small farms. 
After considerable discussion, the home economics unit decided to con-

centrate its activities in the following spheres: (I) nutrition and food preparation; 
(2) personnel health and hygiene; (3) first aid; (4) dressmaking; (5) home im
provement; (6) vegetable gardens. The program was carried out through per
sonal visits and group meetings with farmers' wives and young people. It was 
designed to be complementary to the other programs and to be a way of involv
ing the whole family in development activities. 
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The programing/evaluation unit did not start operating until a sociologist 
was recruited in August 1971. His initial activities were to help the home econo
mics unit develop its program. After that his main task involved organizing, 
programing, and conducting the socioeconomic diagnostic study, which the 
project team considered to be an early priority for the overall program. 

The dissemination unit was not staffed until December 1971. For this 
reason, the dissemination effort was run by the project director and operated 
with the help of all personnel. Dissemination activities were flexible, depending 
on the time of year, special visitors, and new contacts with farmers. These activi· 
ties were organized at the weekly staff meetings where the progrqm for the next 
7 days was formulated. These staff meetings were also used to interchange infor· 
mation and experiences and to record the most important activities carried out 
during the preceding week. After July, this system was institutionalized by the 
director who asked for monthly reports of activities from all project personnel. 

Research 

The research program was originally oriented toward crop production, 
mainly in the two crops identified as the most widely produced in the area, name
ly corn and potatoes. Four types of experiments involving 54 separate farmers 
were planned for these two crops. These trials are briefly reviewed below. 

(a) Eight demonstrations of corn fertilization under the ICA-FAO 
agreement These trials were designed with the advice of the ICA-F AO pro· 
ject coordinator and the director of the national corn program. Their objective 
was to obtain information on the responses to fertilization of traditional as well as 
improved varieties and hybrids of corn. They also served to illustrate to farmers 
the techniques and advantages of using soil tests as a basis for determining indi
vidual fertilizer recommendations. The trials compared nonfertilized plots with 
plots receiving a fertilizer treatment that was based on soil tests. These trials 
were not very popular with the project staff who felt that randomized soil testing 
did not provide an operationally feasible method for making recommendations 
in the project area because of the parcelled nature of the farms and the very wide 
range of soil types encountered. Nevetheless, this was an on-going research 
program that they were instructed to continue. 

(b) Fifteen regional trials using corn hybrids and varieties devel· 
oped by ICA - These trials were part of a national program designed to evalu
ate the geographical areas of adaptation of improved germ plasm produced and 
distributed by ICA's Research Department. They were essentially demonstra
tion and evaluation trials whose location was decided on jointly by the Research 
Department and ICA's regional offices. 

(c) Fifteen regional trials of potato varieties - These trials had the 
same characteristics as the corn trials. Five new potato varieties were compared 
with the most popular local varieties. 

(d) Sixteen experimental trials on corn and potato production 
The design of these experiments was made with the advice of: (1) the profes
sional in charge of production from the Rionegro Project, who was trained at 
Puebla; (2) a specialist from the Soils Program of ICA; and (3) an IDRC advisor. 
Their objective was to develop and demonstrate a technological package along 
the lines of the Puebla Project approach. However, they differed from the Mexi
can approach in that rather than being carried out in monoculture, they were 
incorporated into the intercropping systems most widely used in the area. 
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Within this group of trials three were designed to measure the effect of 
different levels of fertilization with nitrogen (N), phosphorus (P20 5), and potas
sium (K20) on traditional varieties of intercropped corn and beans. Four experi
ments were designed to observe the responses of corn to fertilization with N, 
P20 5, and K20 treatments using two levels of plant density and different varieties 
of corn (which was always intercropped with beans). Four simpler experiments, 
again using corn grown with beans, were designed to measure fertilizer and plant 
density effects. Three experiments were established to measure the response to 
fertilizer of potatoes grown in association with corn and beans, and two experi
ments were designed to measure fertilizer responses of corn and broad beans 
when these crops were grown in conjunction with potatoes. All 54 trials were 
designed for farmers' fields. 

The main differences between the RDP approach and the former extension 
approach was that the 16 experiments, for whose design, execution, and analy
sis the project was responsible, were specifically established to generate tech
nological packages based on information obtained by local experiments instead 
of following the previous custom of using a general recommendation suggested 
by ICA's experimental stations. All of these experiments followed the same 
techniques of soil preparation, planting, harvesting, and the interplanting of 
"associated" crops that the farmers of the region traditionally used. In this way, it 
was thought, it would be possible to generate technological packages that would 
be accepted by the small farmers of the region. 

This program was very ambitious, particularly considering the lack of re
search experience of the staff and the scarcity of available transportation. By 
planting time it was apparent that it would have to be curtailed in size and it was 
decided to reduce the number of trials by cancelling the three potato fertilization 
trials and the four trials studying fertilizer and planting density effects on corn. 
However, the number of corn/bean fertilizer trials with traditional varieties was 
increased from three to five. In addition, only 10 rather than 15 of the corn 
variety trials were seeded; two were lost due to poor germination and three 
never got started. Thus, the final number of experiments was 44. Even with this 
reduced number the project personnel were overextended and were not able to 
visit the trials as often as they wished. 

One of the main problems encountered in the first year's research in corn 
production was the poor emergence of improved corn varieties, especially the 
hybrids. Initially, the project staff thought this was a result of poor seed quality. 
ICA specialists who made field observations at the time, however, reported that 
only one hybrid showed poor germination. In the other cases, poor soil prepara
tion and lack of moisture were the most important reasons for the low emer
gence rate. This was one of the first important lessons learned in the project. 
Improved corn varieties and hybrids required a better seed bed and higher soil 
moisture than did the local varieties. 

The first year of agronomic research resulted in the first tentative recom
mendations for fertilizing com-bean associations. It also led to the selection, 
from the 10 corn hybrids and varieties tested, of three that outperformed the 
traditional varieties in identifiable parts of the project area. The research on 
potato varieties showed three out of five tested as being clearly superior to the 
traditional seed. In organoleptic tests on field days, however, farmers rejected 
one of these three improved varieties. These results are discussed in more detail 
in Chapter 10. 

No research as such was carried out in animal production or in home eco
nomics during the first year. By the end of the year, 16 purebred sows (Duroc 
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Jersey) had been sold at subsidized prices to farmers in the area and a demon
stration program of feeding with concentrates was initiated. A few question
naires were filled out by farmers who had semicommercial poultry production 
units, but these questionnaires were never really utilized. 

The "baseline" study that was intended to provide the basic information 
required for future impact evaluation was not initiated until late in 1971. Two 
main reasons explain this delay. First, the people in the area were reluctant to 
give information about the size of their land holding, actual production levels, 
and family income to complete strangers who represented the national govern
ment. They feared that this information would be used for tax increases or for 
land reform purposes. The second reason for the delay was that no personnel 
with survey experience were available to carry out this kind of research during 
the first part of the year. Nevertheless, between the arrival of the evaluator in 
August and the end of the year, the development of questionnaires was com
pleted and the collection of secondary and field data was initiated. 

Dissemination 

A major effort was made during the first year to familiarize the people in the 
area with the project personnel and objectives. Personal visits to farmers' homes 
and meetings with small groups of farmers, wives, and young people were fre
quent. In addition, the attention-getting technique of showing films (mainly 
about other RDPs like Puebla and Borgo a Mozzano) was used to establish 
further contacts. To increase impact and attendance, these films generally had 
to be shown after working hours, but this did not seem to deter the highly moti
vated project staff. During meetings and after film shows they explained the 
functions of ICA and encouraged each vereda (the smallest geographical com
munity unit, encompassing between 50 and 150 families) to elect representatives 
to the existing farmers' organizations in the region. 

Field days were also organized on the sites of the experiments and demon
stration plots, and the publication of a newsletter was started. Advice was given 
to farmers both on field visits and when they visited the project office, and short 
courses were given on various topics. The main objective was to get to know the 
people in the area and their farming practices and, at the same time, to let them 
know what the project was all about. 

According to project records, 198 meetings were held with 3623 men, 1837 
women, and 1715 children participating. Twenty short courses in animal produc
tion were given, and with the help of additional home economics staff from the 
regional office, 14 courses were taught on nutrition and food preparation, health 
care, clothing, home improvement, and family organization. 

Evaluation 

As already mentioned, the project unit responsible for evaluation had a late 
start and spent a great deal of time trying to organize the data collection for the 
baseline study. Contacts were made with several institutions that had some 
experience in this kind of research. One of them, the CAJA AGRARIA, decided 
to jointly sponsor the baseline study and at the same time to provide the evalua
tor with reliable data on agricultural credit in the area. Secondary information 
was also obtained from local authorities and the national census bureau. By the 
end of the year the questionnaires were ready to be used in the field. Because the 
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The farms lie close together; their auerage size is about 2 hectares and this land is often diuided into a number of distinct parcels. (Photo: Luis 
Gabriel Bohorquez) 



sample size was to be about 700 it was decided to recruit part-time interviewers 
to accelerate the collection of data. 

Publications 

In May 1971, the project started publishing a biweekly newsletter called 
Oriente en Marcha ("The Marching East"; the formal name for the Caqueza 
Project is "East of Cundinamarca"). This short mimeographed publication had 
two objectives: one was to serve as a means of communication between the 
project and the rural families as well as among the farmers themselves, and the 
other was to publicize the project to other ICA programs, to other institutions 
related to the agricultural sector, to the government, and to people in national 
and international institutions interested in rural development. The mailing list 
had more than 200 names. 

Opinions about this publication were requested from those who had re
ceived it. The responses were generally favourable regarding the vocabulary 
being used (which was adapted for the rural families' reading and comprehen
sion levels) and the form of presentation. Unfortunately criticism from within 
ICA seriously affected the publication. The degree of autonomy given to RDPs 
was resented by some of the centrally located personnel and the project was 
accused of trying to be an "independent republic," working alone, without 
consulting all the expertise possessed by ICA. As a result, regional control was 
imposed, and the text of each edition had to be approved by the Regional Direc
tor. This inevitably led to delays, which, coupled with the frequent lack of paper, 
delayed subsequent productions. Nonetheless, 10 issues were published during 
the first year. 

As this was the first year of project work, no other publications were pro
duced during the year. The project's first annual report and research findings 
were not published until 1972. 

Relations with Other ICA Programs 

Early on in the project's life its staff realized that they could not work alone 
and would need technical support from other ICA divisions. For this reason 
many senior staff of the Research Department were invited to visit the project 
and make recommendations about possible research or action programs. 

For obvious reasons, the research programs most involved in this liaison 
were those with corn and potatoes. Nevertheless, several other programs ex
pressed interest in the project's activities. For example, ICA's Infrastructure 
Division designed and constructed a footbridge to cross one of the rivers of the 
area and helped in the implementation of a home economics project that pro
moted rural latrines, by helping to get a bulk discount from the manufacturer 
who supplied the toilets. In addition, a Regional Task Force of three home econ
omists spent 3 months in the project area strengthening the activities of the 
home economist by teaching several courses, visiting a substantial number of 
families, and helping in the formation of women's groups. 

Four ICA central laboratories provided specialized services to the project. 
These were: (1) the soil analysis laboratory, which analyzed all soil samples from 
the experimental trials; (2) the entomology laboratory, which identified insects 
from farmers' crops that could not be identified by project personnel; (3) the 
phytopathology laboratory, which identified plant diseases found in the project 
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area; and (4) the veterinary laboratory, which assisted in diagnosing animal 
diseases. 

The veterinary laboratory was instrumental in confirming an outbreak of 
foot-and-mouth disease in two different townships, and twice identified out
breaks of Newcastle disease in poultry. With the assistance of the Animal Health 
Division of ICA, intensive vaccination programs were initiated. These led to the 
effective control of all four outbreaks. 

By the middle of the year it became evident to the project staff that they 
lacked adequate analytical knowledge and capacity in economics. For this rea
son, support from ICA's Agricultural Economics Division was sought. After a 
visit by three professionals from this Division it was decided to conduct some in
service courses in production economics for the project staff. 

Relations with Other Institutions 

One of the specific functions of the project was to coordinate its actions 
with other institutions active in the area in order to promote improved "living 
standards" through integrated action programs. A number of contacts with 
other institutions were established and some coordinated action programs were 
started. A list of the institutions involved and the programs developed follows. 

(1) INDERENA - This is the National Institute for Natural Resources, 
which had a tree nursery in the area. In conjunction with the 
IND ERENA staff of this nursery, a demonstration afforestation pro
gram was developed for execution in 1972. 

(2) CAMINOS VECINALES - This "pick and shovel" rural road pro
gram of the Agriculture Ministry planned four roads in the area with 
the dual aim of both improving access to distant farms and of 
providing income to unemployed labour in the area, especially during 
those periods of the year when farm labour requirements were low. 
The project collaborated with this program by forming farmers' groups 
interested in working on the roads, and linking them with CAMINOS 
VECINALES. 

(3) CAJA AGRARIA - At the national level, a program for supervised 
credit under a general ICA-CAJA AGRARIA agreement, partially 
funded by US-AID, was developed during late 1971 for disbursement 
in 1972. The CAJA AGRARIA also provided personnel support, data, 
and funds for the jointly sponsored diagnostic study of the project 
area. This included a contract with students from the University of 
Los Andes to carry out an ecological study. 

(4) SENA - This institute, responsible for the training of apprentices, 
arranged funding for scholarships to train 10 farmers' sons from the 
project area in one of their training centres. 

(5) Private Enterprise -A meeting was held with a number of producers 
of veterinary supplies to inform them about the projects' activities in 
order to ensure an adequate supply of veterinary products in the 
project area. 

Relations with the Community 

One of the first steps taken by project staff was to establish contact and to 
become acquainted with the political, military, and religious authorities in the 
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area. They also participated in meetings of the municipal associations of farmers, 
many of which took place in the project's office. They also taught agricultural 
production courses in the two secondary schools of Caqueza. In collaboration 
with the Caqueza hospital they organized a vaccination course. Field days were 
organized, and the project veterinarian judged the stock at local livestock 
shows. 

It was emphasized that the project would work with all people without 
racial, religious, or political distinction. For this reason it was decided that the 
project staff would not attend meetings where people were elected, in order to 
avoid any appearance of partiality. The staff went so far as to ensure an even 
representation among the political affiliations of farmers with whom they estab
lished demonstration trials or on whose farms they organized meetings. Be
cause of the project's intensive participation in community life, the staff were 
accepted as a part of the community, with all the advantages and disadvantages 
that accompanied this identification. 

Other Activities 
In addition to the activities already described, the project staff had to carry 

out certain other duties in their capacity as ICA staff. 
As a part of the National Veterinary Public Health Program, ICA was re· 

quired to prepare bills of health for all animals and animal by-products transport
ed through the region. Since Caqueza is situated half-way between the national 
capital and Villavicencio (the departmental capital of a region that raises a sub
stantial amount of the country's beef), the veterinarian of the project had to sign 
a bill of health for each truck transporting cattle through Caqueza. Monthly 
resumes with the number of each bill issued, the number of animals included, 
etc., had to be sent to the office of Animal Health Services in Bogota. 

Another official duty was related to municipal animal shows. Before each 
show could be organized, a clean bill of health for the area had to be provided by 
a district veterinarian. In the nine municipalities covered by the project, this was 
the task of the project veterinarian. This required the organization of district 
vaccination campaigns before each show. A report on each campaign had then 
to be submitted to ICA's Animal Health Division before the show could be of
ficially authorized. 

The general manager of ICA signed an agreement with the head of DANE 
(the National Department of Statistics) by which all RDP and extension agency 
personnel had to collaborate in the collecting of data for the national agrarian 
census that took place in 1971. As a consequence of this, project staff had to 
dedicate a considerable amount of time helping census agents carry out their 
duties. 

Toward the end of 1971 the director of ICA's Extension Division asked the 
project to collaborate in collecting farmers' responses for two studies being done 
by that division. Farmers' meetings had to be held to evaluate the farmers' 
comprehension of some 30 leaflets published by ICA. 

The director of the Post-Graduate Training Program at ICA's Central 
Tibaitata experiment station decided that graduate students had to spend their 
summers gaining field experience in extension agencies or RDPs. Two students 
were assigned to the Caqueza Project and each spent an average of 45 days in 
the project area. A class of home economics students and their professors from 
the University of Caldas also visited the project to explore the possibility of 
students spending time in the project to acquire field experience. 
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Receiving visitors consumed a lot of staff time. Visitors included staff from 
other RDPs, extension agencies, other programs within ICA, students from 
several universities, government officials (including the Minister of Agriculture), 
representatives from international institutions such as CUSO, CIAT, US-AID, 
CIMMYT, IDRC (see Acronyms and Abbreviations list), and journalists from 
the national press. Attention to visitors was considered very important by the 
project staff, but the visitors did not always provide advance notice. On other 
occasions groups planned visits and cancelled without informing the project. 
For these reasons, the project director asked ICA's Regional Director and the 
National RDP Coordinator to give consideration to trying to coordinate visits to 
minimize the loss of project staff time. 

The sum effect of all these activities was to place a very heavy work load and 
responsibility on the young and inexperienced project staff. The situation was 
not eased by their difficulty in obtaining reasonable accommodation in Caqueza 
- a small town with very limited facilities. 

Personnel, Vehicles, and Budget 

The extension agency, which opened in Caqueza in August 1970 and pre
dated the RDP, was directed by an agronomist with a veterinarian as his 
assistant. The agency also had a home economist, four technical assistants, a 
peace corps volunteer, a secretary, and a labourer. 

The creation of the RDP in March 1971 absorbed the extension agency, and 
its head was replaced by another agronomist who had been trained for 5 months 
in the Puebla Project, and who had then been working in the Rionegro Project, 
which was established a few months before Caqueza. At the time of this change, 
a field assistant resigned and was immediately replaced. The project, therefore, 
started with 10 staff members, of whom the agronomist (who was called both the 
"coordinator" and the "director") and the veterinarian had vehicles and three of 
the technical assistants had small motorcycles. 

In April, an agronomist without a vehicle joined the project, in charge of the 
crop production unit. The home economist resigned and was replaced by a 
home assistant. In May the veterinarian resigned, but was soon replaced by 
another veterinarian; however, the latter had no vehicle. 

In July, the Peace Corps volunteer left and a sociologist was named in 
charge of the evaluation unit. He also lacked transport. At the end of this month, 
two additional motorcycles were assigned to the project. 

In September, the director presented his resignation, which was accepted 
at the end of November. He was immediately replaced by another agronomist. 
Also, in November, a second home assistant and the first IDRC advisor (a soil 
scientist) joined the project staff. All these people, with the exception of the 
agronomist in charge of the project, came without vehicles. 

The personnel and vehicle situations at the end of the year were as follows: 
an agronomist with transport as director and coordinator of the project; one 
agronomist in charge of the crop production unit without a vehicle; one veteri
narian in charge of animal production and a sociologist in charge of the pro
graming evaluation unit, both without vehicles. No professional was in charge of 
the home economics unit but two home assistants were on staff and one of them 
had a small motorcycle. In addition to the professionals, there were five technical 
assistants, all with motorcycles (Fig. 3). 
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In spite of several memoranda, letters, and personal visits to regional and 
national offices, the transport situation was not resolved before the end of the 
year, and eventually became one of the reasons for the resignation of the first 
project director. The basic cause of the transport problem was that ICA only 
supplied very senior officials with vehicles. Field staff purchase their vehicles 
from ICA under a special credit program and they receive a mileage allowance 
for their use. A combination of the large staff expansion for rural development 
and a shortage of funds in this credit program plus the fact that young graduates 
were sometimes reluctant to take on the financial burdens of a vehicle purchase 
immediately they secured a job, resulted in a severe shortage of transport for 
field projects. This situation is not a new one in Colombia: it is often alleviated in 
foreign-supported projects (such as Caqueza) through the provision of vehicles 
by donors. 

It has not been possible to determine the ICA operational budget for the 
first year of operation, although it appears to have been of the order of U.S. 
$30000, used mainly for salaries. 

In June 1971, an ICA request of Can. $150 000 for financial support to the 
Caqueza Project was approved by the IDRC Board of Governors and in August 
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IDRC and ICA signed a 2-year agreement. The IDRC funds were designated for 
the salaries of two advisors to the project (one soil specialist and one agricultural 
economist), the training of project personnel, office construction and supplies, 
five pickup trucks, communication equipment, and staff travel to other RDPs 
outside Colombia. 

During 1971, a relatively small amount of money from the ICA-IDRC agree
ment was spent. The funds paid for a 5-week training course in Chapingo (Mexi
co) for the agronomist in charge of the crop production unit to learn crop re
search techniques. He also visited the Puebla Project and other Mexican RDPs. 
In September, two field assistants also spent 4 weeks in Puebla learning the 
dissemination techniques being used there. The trucks were ordered in 
September but did not arrive until February 1972. By the end of the year, one of 
the foreign advisors had started working and the other was in the process of 
being recruited. 

Project Management 

The first project director, because of his experience in the Puebla Project 
and his charismatic and dynamic personality, very quickly established a tremen
dous esprit de corps in the project. Project personnel felt they had been given 
the opportunity to prove to ICA administrators that young professionals, given 
the responsibility, could provide the long sought-for answer to the problems of 
small farmers in agricultural-oriented or rural development programs. To a great 
extent, because of the Puebla experience, project personnel felt that the initia
tion of ICA's RDPs would represent a considerable downward transfer of 
responsibility and decision-making authority from the National and Regional 
offices to the project level. The project staff hoped to be allowed a similar scope 
in decision-making to that enjoyed by the Puebla Project staff, ignoring the fact 
that the Puebla Project was not part of an established national institutional net
work and that it derived considerable autonomy of action from its strong link to 
CIMMYT. 

The fact that this was not to come about caused friction between the pro
ject and the existing administrative structure. In particular, those ICA adminis
trators not familiar with the goals of the projects, or those in some way threat
ened by the highly motivated "get the job done" attitude of the RDP staff, 
accused the project of steamrolling over established rules and practices in ICA. 
The project was considered to be demanding; it often asked awkward questions 
when it felt justified; and it jumped responsibility channels to get its way. These 
enf ants terribles of Caqueza requested adjustments in administrative proce
dures and in staff management methods that had been the jealously guarded 
prerogatives of the National and Regional offices. The project also had the 
uncanny habit of operating in the gray areas of ICA's regulations and on the 
margins (or just outside) of ICA's accepted areas of activity. 

On the other hand, project staff felt that they were not allowed or unable to 
do the job they were recruited to do. There were either no funds, no transporta
tion, no personnel, or no paper, or when there were funds the project could not 
spend these on highly necessary items without prior processing and approval 
from the Regional Office. The project staff felt that whatever directions came 
from Bogota were urban-centred, showed no understanding of rural develop
ment, and certainly had no idea about small farmer-related subjects. The first 
project director was not able to tolerate the discrepancy between what he felt he 
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was asked to do and the resources available to him. From August until Novem
ber, he submitted his resignation at least four times in an "all or nothing" bargain
ing process. In November his resignation was finally accepted as it had become 
clear that no compromise could be arrived at. 

The new project director, although considerably less aggressive, continued 
to find himself in the position of having to request adjustments in existing admin
istrative procedures to allow the project staff at least some freedom of action. 
Gradually both groups, the project on one hand and the Regional Office on the 
other, developed sufficient understanding, and, with that, enough tolerance for 
each other's viewpoint, that a productive working relationship was established. 
To a great extent, due to the sympathetic cooperation of the ICA Regional 
Director, the Director of the Rural Development Department, and the National 
RDP Coordinator, requests from the project were not offhandedly rejected as 
being impossible demands, and serious efforts toward accommodation were 
made. This process of mutual adjustment was to continue throughout the 
project's existence, but ICA's flexibility and willingness to make adjustments 
would, in the following 5 years, turn out to be most impressive. Nonetheless, it is 
productive to examine to what extent the decision-making responsibility was 
allowed to shift to the project level. 

In Caqueza, the project team initially functioned as a unit, polarized by its 
strong leader and a very able and strong-minded crop production agronomist. 

Fifty-eight percent of the population of the project area are under 20 years of age. The 
area contains 245 schools but many of the 227 of these that are primary schools are only 
able to offer 3 years of schooling. (Photo: Neill McKee) 
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The very strong direction of the project, however, placed undue stress on the 
professionals who had to contend with the more nebulous areas of project activ
ity. Puebla training provided knowledge in crop production research and dis
semination methodologies. No such action patterns were available to the 
veterinarian, who was continously asked to come up with a definite and feasible 
research and action program in animal production ( a discipline for which he was 
only marginally prepared). This led to the transfer of one veterinarian and the 
near transfer of his replacement. The programmer/evaluator was expected to 
define, in a very short time, the task of the evaluator in an RDP and to do the 
same for the home economics unit. Both evaluation and home economics 
programs were so complex that they were to become the major topics of discus
sion for several national and international meetings on rural development. The 
inability of the evaluator to give a precise definition to these programs and his 
tendency to approach problems analytically, attempting to use all the available 
data, led to understandable differences of opinion between him and the 
action-oriented project director. It did, however, allow the project to become 
more questioning in its approach to the ill-defined task it had been given, and 
created greater awareness of its task as an ICA experimental project, not only 
with respect to action programs, but also in its role of analyzing development 
policy so that the Caqueza results could help formulate a clearer definition of the 
operational aspects of rural development at the national level. 

Conceptual Development 

In spite of what was said in the resolution creating the RDPs, namely that 
"ICA had the technology available to improve the well-being of the small farmer's 
family," the project started with a different approach. Agronomic research was 
carried out to test the "goodness of fit" of experimental station recommenda
tions by incorporating them into the common practices of the farmers of the 
region. By the end of the year some important lessons had been learned. Under 
the prevailing conditions of the area, the traditional corn varieties outperformed 
the improved varieties. The hybrids responded better to higher levels of fertiliza
tion (particularly nitrogen) than did the traditional varieties. However, they 
required better soil preparation and were more affected than were local varieties 
by low soil moisture levels and certain diseases. To obtain the high yield potential 
of the hybrids, farmers had to use fertilizers, improve their soil preparation, and 
wait for moisture accumulation in the soil. Initial analyses of research results also 
indicated that the number of plants per hectare could be increased when addi
tional fertilizer was applied. New problems of postharvest storage occurred 
because the hybrid grain was more susceptible to certain insects. With potatoes, 
the use of improved varieties, and to a minor extent proper seed selection, 
increased production substantially, but the major problem related to increasing 
farm income from potato production was the large month-to-month fluctuation 
in potato prices. 

Although the project goals included an understanding of the entire produc
tion system of the small farmer, the initial work emphasized the strictly 
agronomic aspects of production. The staff soon became aware, however, that 
the resolution of agronomic programs was only a part of their task. Economic as 
well as social problems arose that led them to ask for more research in those 
areas and for more specialized assistance in analyzing different factors affecting 
the complete well-being of the rural family. They realized that their approach to 
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dissemination was inadequate. A whole new set of ideas was emerging, but by 
the end of 1971 these ideas were still very imprecise. 

Resume of the Year 

The first year of operation was essentially a year of establishing the project. 
In spite of the delay in filling some of the staff positions and the lack of transporta
tion for the professionals, the amount of work done was impressive. The highly 
motivated project personnel carried out their activities even during weekends 
and after working hours. They established a good relationship with the local 
community and contacted thousands of farmers, housewives, and young 
people. They also coordinated activities with other institutions and by the end of 
the year the possibility of working closely with the CAJA AGRARIA in credit 
supervision had become a reality. 

The field work and the increased contact with farmers allowed the project 
staff to identify several unforeseen areas of activity that, if neglected, appeared 
likely to substantially limit the project's progress. Given these circumstances, 
they requested a substantial increase in staff for 1972. The old extension ap
proach that considered the communication of the new technology to farmers as 
the only activity required was being forgotten and replaced by the idea that more 
had to be known about the farmers' present production system before anything 
could be done about changing it. But agronomic knowledge alone was not 
enough; socioeconomic knowledge was required as well. This was a year of 
observing the requirements for rural development to occur. The project staff 
began to comprehend that no surefire methodology existed, and that a long 
process of trial and error lay ahead of them. In spite of the administrative, per
sonnel, and budgetary problems that were encountered, staff morale was high at 
the end of the year and 1972 was entered with enthusiasm. 
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Chapter 5 

1972: The Second Year - A Year of 
Learning 

The experience gained in 1971 from Caqueza and the other five Colombian 
RDPs convinced ICA's management of the need to increase the staff of each 
project. With the staffing level of 1971 it was difficult to increase the area of in
fluence of the project beyond that of the old extension agencies, particularly 
since the RDPs were expected to carry out applied research and to supervise 
credit. For this reason ICA decided to increase the number of professionals and 
technical assistants in each project. 

The increase proved to be timely since, although the main emphasis of the 
project was still placed on increasing incomes through higher agricultural pro
duction, the staff were becoming increasingly concerned about the socioeco
nomic implications of their work. In Caqueza, advantage was taken of the in
crease in staff to change the organizational structure of the project and to 
prepare a detailed plan of activities for the whole year. 

At the same time the RDP program as a whole received with mixed 
blessings a Government policy directive that called upon ICA to increase the 
total number of RDPs in the country from six to 20. Although this was a 
compliment to the activities of the first year of the Rural Development Program, 
it placed a considerable strain on ICA's management in terms of organizing and 
staffing new projects and it also caused concern in that many ICA personnel, at 
all levels, felt that the RDP strategy was far from proven and was not yet ready 
for expansion. However, the Government was committed to developing the 
rural areas and its land reform program was under constant criticism so that an 
expanded RDP program was clearly an option that warranted exploration. 

Organization and Programing 

A detailed and ambitious program for the year was prepared by the coordi
nator at the beginning of 1972 (82). The responsibilities and functions of every 
project member were described with a corresponding schedule of his activities. 
This program included activities for the new personnel authorized at the end of 
1971. 

The experience gained in 1971 led the National Coordinator to change the 
organizational structure of all RDPs by creating a new unit (soil and fertilizer) so 
that each project now had six working units apart from central coordination 
(Fig. 4). The new unit was charged with overall responsibility for fertilizer experi
ments, which were the most demanding aspect of the field work in 1971, and 
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which were considered to be the adaptive research most likely to generate new 
recommendations to the farmers. 

New positions of municipal coordinators were created. Three technical 
assistants were located in the field, one in each municipality where the project 
was working. Their main task was to supervise experiments, to coordinate 
action programs, and to serve as district officers working with all of the project 
staff who had activities in their particular municipality. In June, a further reor· 
ganization took place. The programing and evaluation unit worked directly 
under the director but the soils and fertilizer, crop production, animal produc
tion, and extension units were placed under one agronomist designated as an 
agricultural production coordinator. 

A third change that took place was that, to provide clearer lines of authority 
and to avoid overlapping responsibilities, each professional had at least one 
technical assistant specifically allocated to assist him on a full-time basis. 

Each unit was programed with the help of an advisory committee formed by 
project staff, specialists in the pertinent area from ICA's National and Regional 
offices, and the expatriate advisors from IDRC. These committees could be 
called upon by the unit in case of need. They were not designed to have regular 
meetings and were, therefore, little more than an identified source of information 
and advice. 

Although not all of the results of the previous year's agronomic research 
had been statistically analyzed at the start of 1972, some general conclusions 
pertinent to agricultural production could be identified. These formed the basis 
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for the design of the project's research proposals and the technical assistance 
provided to farmers. 

The general conclusions drawn from the 1971 work were: 
(1) The most common associations in the region were corn-bean, com

broad bean and potatoes-peas; 
(2) Farmers did not fertilize com associations, nor did they control pests; 
(3) Farmers fertilized potato fields in which they controlled fungal and 

insect pests; 
(4) The potatoes-corn-bean association (common in other areas in 

Colombia) was not widely found in this area. Where it occurred, it 
presented problems at harvest time because the potatoes were har
vested first. In this process, bean and corn plants were damaged. 
Additionally, heavy rains at bean planting time substantially reduced 
bean stands; 

(5) In general, land was poorly prepared, especially in the lower altitude 
corn-growing area where soils were low in organic matter content. In 
heavy textured soils this led to poor emergence of corn hybrids, which 
usually had small seed; 

(6) Farmers used low plant populations. Production could often be in
creased merely by increasing plant population; 

(7) The use of improved varieties of potatoes substantially increased 
production but marketing problems (low prices, difficulties in selling) 
were commonly encountered when the region had a good potato crop; 

(8) Weeds were a big problem in corn associations; 
(9) Postharvest losses due to pests caused considerable damage to the 

corn crop; 
(10) Yield responses to nitrogenous fertilizer were both large and wide

spread in corn. Improved corn varieties did not outproduce the tradi
tional ones unless they were heavily fertilized with nitrogen; 

(11) Some soils were poor in phosphorus. Isolated plant zinc and magne
sium deficiencies were also identified on the basis of leaf symptoms 
and subsequent leaf analyses. 

On the basis of these findings, the following programs were structured for 
1972: 

Soils and Fertilizer Unit- Thirty experiments were programed for the 
corn-bean, the corn-broad bean, and the potato-bean associations. These 
experiments were designed to provide information about the optimum combina
tions of nitrogenous and phosphatic fertilizers, and to study the interaction 
between fertilizer, weed control, variety, seeding density, and seeding time. 

Crop Production Unit Approximately 13% of the cultivated land was 
used to produce horticultural crops. The crop production unit sought assistance 
from the Horticultural Division of ICA to find out which vegetable varieties were 
best suited to the region and what were the most appropriate fertilizer levels for 
onions, lettuce, beets, and tomatoes. After receiving this information, variety 
trials were seeded in farmers' fields. 

This unit also collected material affected by pests and diseases in order to 
have these identified and to develop phytosanitary recommendations for their 
control. 

Animal Production Unit -As in the previous year, this unit was not really 
programed to do research as such. It focused on traditional communication 
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campaigns and demonstration activities, such as: supervising credit for dairy, 
swine, and egg production; providing preventive health care (vaccination, use of 
antiparasitic drugs, etc.); introducing improved breeds; and conducting short 
courses on hygiene, nutrition, etc. The only research planned was some cost 
analysis studies designed to improve the planning of livestock credit. 

Home Economics Unit - The large number of visits made to farmers' 
homes during 1971 had provided the staff of this unit with sufficient experience 
to enable them to identify the following problems relating to their field of interest: 
family relationships; lack of home management capacity; poor hygiene due to 
animals and people living in the same quarters; widespread consumption of food 
with low nutritive value; lack of latrines or other sanitary facilities; poor housing, 
education, and recreational facilities due to low income levels; and lack of skill in 
dressmaking. 

Meetings organized to discuss family relationships and lack of home 
management capacity were poorly attended and not well received but there was 
a considerable demand for dressmaking courses. It was decided to promote 
these to generate goodwill and to use them as a tool to focus discussion on family 
issues in order to understand them better. 

The home economists, therefore, conducted courses in dressmaking, 
handicrafts, health and sanitation (personal cleanliness, house cleanliness, 

Much of the basic in/ ormation about the area was collected from a series of surueys that 
brought the project staff into close contact with the farmers and their families. (Photo: 
Ron Poling) 
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latrine upkeep, first aid, etc.), and nutrition (food preparation with milk, legumes, 
and fruits, and vegetable garden programs to promote home consumption of 
vegetables). 

In addition, a simplified brick-making machine was demonstrated. Its use by 
farmers enabled them to increase the number of rooms in their houses and to 
increase the window area of their living quarters. 

Evaluation Unit - The main task of this unit was the continuation and 
publication of the baseline study started the previous year. Additionally an eval
uation study of the activities carried out during the first year was planned as well 
as a cost-benefit analysis of the project. 

Dissemination Unit This unit did not have a professional in charge 
when the year's activities were being planned and for this reason only general 
guidelines were set up. The unit was to have responsibility for: supervising 
credit; coordinating the dissemination activities of other units; forming different 
committees or working groups; preparing dissemination material that would 
notify farmers about what the project was doing and the results obtained; coor
dinating activities with other institutions represented in the region. 

A substantial amount of time and effort was spent developing this program. 
However, as the year went by a number of activities had to be modified due to 
changes in approach as a result of experiences gained, delays in staff recruit
ment, lack of transportation, misjudging the time needed for working on publica
tions and administrative matters, and better understanding the work involved in 
the supervision of credit programs. 

To help overcome these problems the project director held biweekly meet· 
ings that allowed each unit to discuss its work load, ask for support from other 
units, and arrange for transport sharing. These meetings also served as an im
portant forum for new ideas, and provided opportunities to make changes in the 
program. In June, it was decided to hold such meetings every week. 

The National Advisory Committee for the project had planned to hold 
monthly meetings, but the national expansion in RDPs made this difficult and the 
committee met only three times during the year. In one of these meetings it was 
decided to include the municipality of Fosca within the project's area of concen
tration since Fosca's municipal leaders had formally requested this of ICA. The 
inclusion of Fosca raised the number of municipalities in which the project was 
concentrating to four out of the nine in the whole project area. 

Research 

As mentioned earlier, much of the work done by the project was called 
research when in reality it was demonstration. The only three units that con
ducted true research during 1972 were the soils and fertilizer, crop production, 
and evaluation units. 

The soils and fertilizer unit planted 30 trials of the corn-bean, corn-broad 
bean, and potato-bean associations following the first year's approach of con
ducting research on the most commonly found crops in the area. The variables 
studied were responses to nitrogen and phosphorus fertilization, planting den
sity, effect of weed control, and choice of variety. Planting time was also consid
ered to be an important variable, but could not be examined as farmers refused 
to change their traditional planting dates. To a lesser extent this also occurred 
with other variables such as plant population, weed control, and thinning. How
ever, there were never difficulties with fertilizer trials particularly as the project 
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supplied the fertilizer for these. Since all experiments were conducted on farm
ers' land, differences of opinion did arise from time to time and the project staff 
learned to accept this as one of the realities of doing on-farm research. 

One obvious miscalculation of the project's capacities was its plan to make 
a soils map of the area in order to define its fertilizer recommendations. This was 
soon recognized as beyond the project's capabilities and support of the National 
Geographical Institute was enlisted for this task. 

Corn and potatoes are the two staple crops in the project area. Corn is a 
subsistence, low input, low income crop, and potatoes are subjected to substan
tial problems of price fluctuation and marketing. In an effort to examine the 
possibilities of diversification, the crop production unit planted: (a) two demon
stration fields with plots of cabbage, beets, lettuce, carrots, and onions; (b) 10 
variety trials with peas, tomatoes, cabbage, and onions; and (c) three fertilizer 
trials with peas and cabbages. The results of these trials were collected, 
analyzed, and incorporated into the project recommendations, but they were 
never published. This was not an uncommon situation as more immediate duties 
rarely allowed the staff the time to properly record their experiences. For ex
ample, the agronomist in charge of these trials was put in charge of dissemina
tion in the middle of the year. As a result of this and the constant movement of 
staff from the project, a lot of useful information was lost. 

Much of the project area lies more than 2900 m above sea level and has a 
vegetative cover well suited for keeping sheep. At one time there was a large 
sheep population but as a consequence of inbreeding and disease problems, few 
sheep remain. The animal production unit established three demonstration 
units with sheep and one with swine. The latter was designed to observe the 
adaptation of purebred animals and the possibility of crossbreeding these with 
poor quality local sows. No useful information was recorded from these pig and 
sheep demonstrations, again largely because the veterinarian was still respon
sible for mass or regulatory work that had priority. 

The animal production unit also established six trials studying the response 
of pasture to four levels of nitrogen. Three trials were with Kikuyu grass (Penni
setum clandestinum) and three with imperial grass (Axonopus scoparius). The 
unit also installed 11 pit silos for corn stalks. These had a total capacity of 26 
tonnes (t).These silos were an effort to improve the quality of the diet of dairy 
cattle, which are fed on dry corn stalks for several months of the year. As with 
the other animal work these trials were little more than demonstrations although 
they provided some rough guideline information for project staff. Neither they 
nor the studies on the costs of animal production referred to earlier were ever 
analyzed or written up. 

The programing and evaluation unit completed its diagnostic study, ana
lyzed the data, and wrote up over half of the report. The unit also collected and 
analyzed data on the adoption rates of corn and potato recommendations, and 
the corn data were later published (31). The planned cost-benefit analysis of the 
project appeared beyond the capacity of the available human resources and was 
abandoned. 

During the year, it became evident that a substantial amount of applied 
research was needed in the project. At the same time it was recognized that 
there was insufficient project staff to conduct this research, especially in animal 
production. Graduate and postgraduate students from various local universities 
were, therefore, encouraged to do their dissertation research in Caqueza work
ing on problems identified by the project staff. The idea behind this was twofold: 
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(1) to increase the amount of applied research done in Caqueza; and (2) to famil
iarize students and their advisors with rural development problems. 

This research was funded by a supplementary grant of Can. $53000 from 
IDRC, most of which was used to cover students' expenses. In 1972, four stu
dents started their dissertation research in this program. The first study to be 
completed focused on the improvement of land preparation implements for hill
side farms (49). Two studies dealt with the effects of fertilization and plant den
sities on yields of the potatoes-bean association and the other analyzed the 
costs and return to production factors in corn_ 

In collaboration with ICA's Division of Agricultural Engineering, a study was 
carried out dealing with corn storage facilities. The results have been widely 
used in Caqueza and other areas in order to improve on-farm storage tech
niques. 

Dissemination 

Three project units were heavily involved in dissemination activities: the 
dissemination unit itself, the home economics unit, and the animal production 
unit. During 1972, a number of meetings were held with farmers to discuss with 
them both the project and the new credit program. A total of 1900 farmers parti
cipated in these meetings. In addition, 660 farmers participated in field days that 
were the project's initial effort both to work with groups and to let farmers take 
the leadership in group meetings. 

Sixteen hundred farm advisory visits were made and courses were con
ducted in cooperatives, corn and potato production, and soil fertility. These 
courses were designed to facilitate an understanding of the results of the pro
ject's field trials and to encourage adoption of the project's recommendations, 
and were well attended and appeared to be popular. 

The home economics unit organized a house improvement program 
through which seven houses were rebuilt and three new ones constructed. Fifty 
families participated in a course that taught how to make furniture and furnish
ings. Courses were also given in nutrition and 16 vegetable gardens were estab
lished in school gardens and on farms. The health and hygiene course was taken 
by 277 wives, and 50 new latrines were installed. Courses were also given in sew
ing, weaving, and handicrafts with an attendance of 160 women. 

In November 1972, under the supervision of the project evaluator, four 
home economics students carried out an analysis of the activities of the home 
economics unit. It was found that relatively few people knew about the program, 
possibly because the activities concentrated on a few families. It also became 
clear that the action programs had relatively little relation to the felt needs of the 
people. The results of the study ( 41) suggested that there was a need to advertise 
the home economics program more strongly; to visit more rural families to get 
acquainted with their problems; and to concentrate on activities that would have 
a broad impact. 

The animal production unit, continuing with its preventive health orienta
tion, vaccinated 1300 animals against foot and mouth disease, 14500 poultry 
against Newcastle disease, and administered 600 doses of other vaccines. Ad
vice was provided to 1200 farmers at the project office, and 148 clinical visits 
were made. 

In June the project office was moved from an unimportant side street to a 
building that faced the main square. This placed the office in the centre of 
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Caqueza and substantially increased the number of farmers and their wives who 
visited the office. 

The project also became involved in credit supervision during the year as a 
result of a US $1 million loan from US-AID to ICA, who matched this sum with 
the equivalent in pesos of U.S. $2 million. These funds were specifically desig
nated for providing supervised credit to small farmers with the CAJAAGRARIA 
handling the financial aspects of the loans and ICA providing technical super
vision. The loans were to be channeled through RDPs and certain extension 
agencies, and the staff of the projects and agencies were to advise farmers how 
to obtain and utilize the credit. 

As a result of this, project staff made several visits to each loan applicant to 
assist him in preparing a detailed investment plan. They also prepared a regional 
loan target for the CAJA AGRARIA in advance of the preparation of individual 
farm plans. After credit applications had been approved, project staff provided 
technical assistance to the recipients. This involved giving advice on the correct 
use of inputs and supervising the whole production process. 

The staff initially planned for a loan of U.S. $47 000 for the project area. Of 
this sum, U.S. $17000 was to be used for inputs for 91 farmers planting a total of 
150 ha of corn and 30 ha of potatoes and U.S. $30000 was for livestock credits 
for 35 dairy cattle, 15 swine, and 3 poultry units. Ninety-five percent of these 
loans were actually disbursed. 

The preparaton and supervision of this credit program, to which the staff 
were instructed to give priority, ate heavily into other activities and necessitated 
an input from all project staff. This had obvious implications for other programs 
and curtailed both the research and the writing up of results. 

Evaluation 

As noted earlier, the main task of the programing and evaluation unit in
volved collecting and analyzing data for the diagnostic study, the report of which 
was more than half completed by the end of the year. The unit also started to 
evaluate project activities. Its first study was to find out how many farmers in the 
project area knew about the project and in what way the people's knowledge of 
the project was affected by the number of meetings held. 

It was found that after more than a year of activities, 70% of the farmers in 
areas where there had been dissemination activities did not know what the 
project was trying to do and 80% of the farmers who had had experimental trials 
on their farms in 1971 did not understand the results of those trials. It was also 
found that the number of meetings held in a district did not relate to the state of 
local knowledge of the project, as these meetings tended to draw the same 
audience much of the time. 

Some doubts were expressed about the validity of these results in terms of 
the accuracy of the sampling techniques. Nevertheless they did lead to a re
orientation of project activities from fewer meetings to more personal farm visits 
and to a greater emphasis being placed on letting farmers know the results of 
experiments on their lands. 

A second evaluation study measured 1972 adoption rates for corn recom
mendations. These recommendations had six components: seeds, fertilizers, 
plant spacing, seeds per hill, thinning, and pest control. A resume of the results is 
presented in Table 2. 
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Table 2. 1972 Adoption rates of com recommendations (31). 

Used Did not use 
recommended recommended 

rates(%) rates(%) 

Variety or hybrid 83 17 

10-30-10 fertilization 9 

First urea fertilization 83 

Second urea fertilization 52 

Seeding distance between 
furrows 86 

Seeding distance between 
plants 82 

Seeds per hill 4 

Thinning 61 39 

Cutworma control 87 13 

Armywormb control 78 22 

Cob wormc control 0 100 

3 Agrotis spp., Spodoptera frugiperda, Prodenia omitagalli. 
b Spodoptera frugiperda. 
c Heleothis spp. 

Used Used 
less than more than 

recommended recommended 
rates(%) rates(%) 

65 26 

4 13 

43 5 

9 5 

18 

96 

None of the farmers followed all the recommendations made by the project. 
They tended to adopt the cheap and uncomplicated recommendations and 
reject the expensive and complicated ones (fertilizers). In a subsequent survey it 
was estimated that only 55% of the 10-30-10 fertilizer recommended and only 
20% of the total urea recommended were actually used. These results suggested 
that there was a need to simplify the corn recommendations, particularly in their 
fertilizer components. The possibility of introducing the recommendations step 
by step instead of providing one complex package was also considered. 

A similar study of adoption rates was made in potatoes. The results showed 
a much higher rate of adoption of the recommendations including those for ferti
lizer. This was attributed to the fact that potatoes were already heavily fertilized 
by most farmers, and in many cases the recommendation implied a reduction, 
rather than an increase, in fertilizer use. 

Publications 

The project continued to publish its newsletter "The Marching East." How
ever, the frequency of publication decreased because of lack of funds, and only 
nine numbers were published during the year. 

Twenty mimeographed publications were prepared during 1972, covering a 
wide range of subjects. This was a reflection of the increased importance the 
project staff assigned to the writing up of their experiences. Some documents 
were conceptual in nature and resulted from the project staff's need for a clearer 
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Jn discussing motiuation and goals with farmers and their wives, the education of children 
was frequently cited as a primary goal. However, many of the rural children did not settle 
down easily at school and a preprimary school program was established to try to im
prove their comprehension. (Photo: Jack Redden) 

definition of what rural development really meant and from the encouragement 
that the project director gave to the staff in terms of writing down their ideas and 
viewpoints. A good example of this is the publication dealing with the justifica
tion of the strategy and the model for rural development (60). In a similar vein, 
papers were written on the methodology for carrying out "level of living" re
search as a component of development strategies (33) and for defining the type 
of evaluation to be used for dissemination programs (32). 

Four publications presented the results of completed work: one analyzed 
the results of the potato production research carried out during 1971 (42); an
other discussed the adoption of new technology in corn (31); the third evaluated 
the activities of the home economics unit (41); and the fourth described the con
struction of a foot bridge by ICA's Infrastructure Division (54). A proposal to 
organize visits for the interchange of experiences between farmers (6) as well as 
a project to establish school restaurants in combination with PINA (30) were 
also published. 

A number of reports resulted from requests by ICA's management for 
programing and budgeting purposes. All in all, 11 documents with an average 
length of 30 pages reported on activities of 1971 and on programs, budget, and 
projected activities for 1972, providing detailed job descriptions for project staff 
and of plans for credit and technical assistance (8, 20, 34, 59, 82, 83, 84, 86, 87, 88, 
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89). One additional document is of special interest: it describes the project 
area, organization, and activities and was prepared for the First International 
Seminar for Regional Rural Development Projects held in Bogota in September 
1972 (85). 

Relations with Other ICA Programs 

The interaction of the project with other ICA programs was considerable 
during the first year. During the second year this cooperation increased still 
further. Nonetheless, problems continued and even increased because of the 
continuing lack of definition of tasks and responsibilities. 

Some ICA central research staff felt that project staff should fulfill the role of 
data collectors and that the researchers should then analyze the information 
collected and publish recommendations with little field staff participation or 
recognition. This was not accepted by the project staff who felt that the separa
tion of tasks between research and dissemination was counterproductive. They 
felt that in any on-farm research carried out in RDPs the research specialists 
should contribute their experimental design and subject matter knowledge and 
the project staff their field experience. Both groups should actively participate in 
the implementation and supervision of the experiments and in the analysis and 
final determination of the recommendations. The field staff resented being 
always regarded as junior partners, and this resulted in a number of clashes that 
led to several unfinished projects. 

Notwithstanding this, good working relations were maintained with the 
potato and corn programs; the soil analysis, entomology, phytopathology, and 
veterinary laboratories; the regional home economics unit; the Infrastructure 
(another bridge was constructed) and Economics divisions. In addition, new 
activities were initiated with other ICA programs, such as: 

(1) simplified corn storage facilities were constructed by the Agricultural 
Engineering Division, who also conducted a study on surface water 
utilization on the project area; 

(2) 10 horticultural demonstration trials were planted based on technical 
advice from ICA's Horticultural Division; 

(3) 30 sheep were sold to producers in the Chipaque area by ICA's San 
Jorge sheep farm; 

(4) 22 purebred pigs bred at ICA's Central Research Station at Tibaitata 
were sold at subsidized prices to farmers of the region in order to start 
a breeding and demonstration program; 

(5) short courses in communications and agricultural economics, and 
training in corn, potato, and bean production (with special emphasis 
on pests and disease control) were given by Tibaitata station staff to 
project personnel; 

(6) in coordination with the joint graduate studies program of ICA and the 
National University, the project staff commenced supervision of four 
graduate students preparing their M.Sc. dissertation research in the 
project area. 

Relations with Other Institutions 

The number of contacts with other institutions, especially with the CAJA 
AGRARIA, also increased during 1972. To implement the supervised credit 
program, the project staff needed to determine the cost of production of the 
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most important crops and animal production activities and to understand the 
economic implications of adopting their recommendations. This was a very 
useful learning experience for the project staff who were now confronted with 
facing the economic realities of their recommendations instead of only consider. 
ing their technical implications. Besides this, they soon discovered the adminis· 
trative problems associated with credit programs and the difficulties that small 
farmers had in obtaining the required amount of credit on time. The project staff 
were also confronted with the problem of ensuring the supply of inputs specified 
in the loan programs. All too often these inputs were unavailable or did not arrive 
on time. For example, in the potato credit program the recommended varieties 
were not available in Caqueza and the project staff had to obtain seed from an 
ICA research station and carry this in their own vehicles to get it to the farmers in 
time for planting. They also had to change their recommendations because the 
types of fertilizer and insecticide that they recommended were not available in 
the area. 

The credit program did not originate from within the project, indeed it 
imposed an additional load on the staff. Nevertheless, because of the close 
contact of the project personnel with the farmers, they received the brunt of any 
criticism associated with the credit and supply problems. This brought home to 
them very forcibly the need for close interinstitutional collaboration. 

Amongst the projects' interinstitutional activities during the year were the 
following: 

(1) IND ERENA: A reafforestation program was initiated by planting three 
demonstration plots on farmers' land. 

(2) CAMINOS VECINALES: The four "pick and shovel" rural roads 
planned during 1971 were constructed in 1972. More than 1000 farm
ers and landless labourers of the region participated in the construe· 
tion of 16 km of new roads. Most of this work was done during the 
months in which crop labour requirements were low. 

(3) SENA: The fellowships given by the Minister of Agriculture in 1971 
were used in 1972 by youngsters from the project region who studied 
in SENA training centres. 

(4) PINA: Plans were developed with this Nutrition Institute to create 
seven school restaurants and four snack bars. The first restaurant 
was inaugurated in November 1972. 

(5) CECORA: Coordination with this cooperative institution ensured the 
supply of the concentrated feed for the purebred pigs that had been 
bought by the project. 

(6) NATIONAL SUPERINTENDENCY OF COOPERATIVES: Instruc· 
tors were sent by this institution to give two courses on cooperatives 
to farmers and project staff. 

(7) MINISTRY OF EDUCATION: A literacy program was organized with 
the participation of final year students from the two high schools in the 
area. 

(8) MINISTRY OF HEAL TH: A health campaign was organized in one of 
the "veredas" of the project. Sixty·five medical consultations and 50 
dental consultations took place and 150 doses of vaccine were admin· 
istered by local hospital personnel. 

(9) PEDERNAL CORONA: This private toilet-making company co· 
operated in the installation of 50 latrines in the project region by giving 
a short course to the project staff on the method of installation and by 
providing the latrines at discount prices. 
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Relations with the Community 

To obtain greater community participation and to improve the coordination 
of programs in various institutions, the project proposed the idea of having a 
municipal committee decide on action priorities for the region. As a conse
quence of this the Caqueza Pro-Development Committee was created in June 
1972. This committee had five subcommittees: credit; housing; infrastructure; 
health and education; and agriculture. The committee was formed from local 
representatives of institutions such as PINA, CAJA AGRARIA, CAMINOS 
VECINALES, INDERENA, Santiago Gutierrez High School, Maria Auxiliadora 
High School, the Caqueza hospital, as well as the mayor, the priest, the educa
tion inspector, and eight farmers. Project staff were also invited to participate in 
committee meetings. 

The formation of this committee was a delicate activity with considerable 
political overtones. It was felt that the mayor should not preside over the com
mittee and several unsuccessful attempts were made to convince a farmer 
member to accept this task. Eventually the task was taken on by the project 
director. 

The main achievement of this committee was the organization of a con
sumer cooperative. The project realized the difficulties involved in the establish
ment of a cooperative, but the strong enthusiasm of the farmers on the commit
tee made the idea worth pursuing. Project staff spent time promoting the co
operative on field days, during home visits, and at special meetings. They also 
helped during a fund-raising campaign whose main activity was the raffle of a 
cow. Although the cooperative did not start functioning until 1973, the basic 
ground work was done, and almost everything was ready for its opening by the 
end of 1972. 

Apart from this activity the committee coordinated a school restaurant and 
snack bar program promoted by PINA and CARE. It also functioned quite 
effectively as a social action pressure group. It sent various delegations and 
many telegrams to Bogota to obtain a nutritionist for the area and to speed up 
the establishment of electrical services in Caqueza. 

Other Activities 

As in 1971, the project staff had to undertake activities not directly related 
to rural development. However, the ICA/F AO and the Regional variety trial 
programs were discontinued. Nevertheless, the veterinarian had to continue 
preparing bills of animal health (260during1972), supervising animal shows, and 
collecting information for outsiders. The situation with respect to this last point 
became so demanding and unmanageable that the general manager of ICA 
ultimately decided that no information could be requested from the project 
without the express permission of his office. This decision came as a conse
quence of requests such as one for 10 samples of room dust taken in five differ
ent municipalities to be sent for a national plan of mite recognition, with only 2 
weeks notice! 

The First International Seminar of Regional Rural Development Projects 
was planned during the first half of the year. The seminar took place in Bogota in 
September 1972 with the participation of field staff from projects in Mexico, 
Peru, Honduras, El Salvador, Paraguay, Ecuador, and Colombia. Representa
tives of national and international organizations also participated as observers. 
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The meetings were held in Bogota and participants visited the Caqueza, Norte 
de Cauca, and Rionegro projects. This was a useful seminar for the project's 
professional staff, their IDRC advisors, and ICA policymakers. There was an 
opportunity to interchange experiences with people from other countries and 
from projects with several years of experience in the field. The presentations, as 
well as the discussions, were considered important learning experiences. As a 
result of this meeting the Latin American Association for Rural Development 
(ALADER) was created. 

Professionals, students, and journalists visited the project during the year. 
Many of these were from Colombian institutions, but a considerable number of 
persons from other countries and international institutions visited the project. 
The project records indicate a total of 598 visitors during 1972. 

The land for the construction of a training centre was bought in June and 
during August and September the plans for construction were finally approved. 

Personnel, Vehicles, and Budget 

With the authorization of ICA to increase the staff of its RDPs, one home 
economist, two agronomists, four technical assistants, three drivers, and one 
secretary were added to the staff of the Caqueza Project during the first 4 
months of the year (see Fig. 5). The first agronomist recruited was in charge of 
the dissemination unit but he left to continue studies in Chapingo (Mexico) in 
June and was not replaced. The other agronomist was in charge of the Crop 
Production unit until September, at which time he was provisionally moved to 
the dissemination unit. Because of this he had to largely abandon his work on 
horticultural crops. 

Two technical assistants left the project in March but they were soon re· 
placed. Later in the year, a home assistant and a technical assistant left without 
being replaced. In January 1972, the second IDRC advisor to the project, an 
agricultural economist, became part of the team. 

As planned in the ICA-IDRC agreement, various members of the project 
left for short training periods. The sociologist in charge of the evaluation unit 
spent nearly 2 months visiting the Plan Puebla and the DAGEM project in Mexi· 
co. During the last week of his stay he was joined by the director of the Caqueza 
Project and the IDRC agricultural economics advisor. The latter two, after visit· 
ing Puebla and DAGEM, proceeded to visit RDPs in El Salvador and Honduras. 
In August, one of the technical assistants went to Panama for a 4·month course 
in cooperatives. 

The vehicle situation improved substantially at the beginning of the year 
with the arrival of five pickup trucks bought by IDRC as part of the ICA-IDRC 
agreement. Three of those vehicles were directly assigned to the project and 
three drivers were recruited. The other two vehicles were assigned to the ad
visors. Later in the year the advisors handed one of their trucks to the project 
and shared the remaining one. 

The vehicle bonanza did not last very long; by the middle of the year two 
trucks were in need of repairs and the others needed new tires. At times, parts 
for the trucks as well as for the technical assitants' motorcycles were difficult to 
find and, aggravated by money shortages, it sometimes took 2 or 3 months to 
have a vehicle repaired. The trucks were more expensive to purchase than the 
jeeps normally bought by ICA staff with an ICA loan, so their use presented a 
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Fig. 5. Caqueza Project staff, 1972. 

problem within the ICA transport policy regulations. To overcome this situation 
ICA switched three of the new trucks for new jeeps in its central transport pool 
and sold the latter to project staff late in the year. 

The project budget approved for the year was U.S. $88600, of which 
$62 400 was for personnel expenses and the rest for general operating expenses. 
In June, the general expenses budget was increased by U.S. $50 000 to cover the 
costs of buying a plot of land for the training building and for audiovisual equip
ment. Unfortunately, by 13 September, the economic situation of ICA had 
deteriorated and all expenditures with the exception of salaries, office rent, and 

79 



utilities were prohibited. This meant that from September on money was un· 
available for gasoline,. travel, field days, or other project costs. In addition, all 
positions were frozen and nobody could be hired. This situation lasted until the 
end of the year and considerably limited the project's ability to complete the 
activities it had planned for the year. Of the U.S. $64 400 budgeted for personnel, 
only $45 700 (71 %) was utilized, although 98% of the general purposes expenses 
of $24200 were used. 

Project Management 

During the second year of the project, conflicts between the project staff 
and the regional and national ICA administrative authorities diminished. This 
was due to several factors: the project director was less aggressive; ICA's struc
ture had changed to better cope with the demands of its RDPs (by the end of 
1972 the Special Projects and Extension divisions were merged); and the project 
staff realized that they had to work within the existing institutional framework. 
Internal differences within the project also diminished as a consequence of a 
decreased emphasis on agronomic research and a better definition of the animal 
production and home economics program. The evaluator produced some 
interesting results that helped to justify the role of a sociologist in the project. 
Differences of opinion continued to occur, but the weekly staff meetings pro· 
vided a useful forum where every member of the project could have his say. The 
discussions were not always constructive but, in general, helped to develop a 
common understanding of the problems being tackled. The staff decided to 
keep records of each meeting and this further contributed to this common 
understanding. 

Conceptual Developments 

The weekly discussions resulted in important conceptual developments. 
The first year's motto "Trans form the small, traditional farmer into a commercial 
farmer; from peasant to businessman" was considered to be incomplete, as it 
looked at only one of the components of the welfare situation. The staff now 
accepted that the project needed to set its sights more clearly on bringing about 
the improved well-being of the rural family and not only on increasing farm 
income. They recognized that, given the mandate of ICA, this would entail much 
more coordinated activity with other institutions and it was not a task for ICA 
alone. The sociologist (evaluator of the project) and the agricultural economics 
advisor played an important role in shifting the focus of the project from being 
strictly production oriented toward a more socioeconomical point of view. As a 
result of this, there was an acceptance of the value of economic and social re
search within the project a situation that did not exist during the first year that 
the evaluator was with the project. 

The problems associated with increased potato production (low prices, no 
buyers) led the project staff and the National Coordinator for Rural Develop
ment Projects to recognize that marketing was one of the important problems in 
the project. This conclusion was strongly supported by discussions with farmers 
who considered that marketing problems were one of the limitations to shifting 
production patterns from low (corn) to high (horticulture) income crops in the 
Caqueza region. 
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The need to shift the veterinarian's clinical approach to a more production
oriented one was agreed upon and supported by the veterinarian himself. The 
project staff also recognized that the intermediate goal of increasing production 
of corn and potatoes per unit area was not a final goal. The final goal was to main
tain the existing level of production and reduce the area needed for staple crops. 
This would free land for high income crops, such as vegetables, with which the 
project had begun to experiment on a small scale. 

Finally, the need for a theoretical model of rural development was strongly 
emphasized in order to have a frame of reference for the action programs that 
the project wished to generate. This model was written up in collaboration with 
all the professional staff to the project (60). It helped them to better understand 
rural development and which action program could be generated to achieve the 
desired objectives. At the same time the staff achieved a better understanding of 
their own roles. This was important as it was realized that the project, in its 
experimental role, was being followed very closely by national as well as interna
tional institutions. 

Resume of the Year 

The second year of project activities was a year of learning. The conceptual 
understanding of rural development increased substantially. While no definitive 
answers were found, the project staff had a clearer understanding of their task. 
As a consequence they developed more precise action programs. Too many 
action programs were started, however, without considering the time required 
to implement and operate them and because of this, as well as budgetary and 
staffing problems, many programs were never completed. 

The project did not suffer too badly from changes in personnel although 
these did curtail the research output. The project staff were learning to work 
together as a team and to have open and constructive discussions. The first eval
uation results helped to rearrange priorities and showed that the adoption of 
technology did not only depend on the transmission of the message to the farm
ers. It became more and more apparent that many farmers knew the message 
but were not always able or willing to apply it. 

The supervised credit program proved to be a useful learning experience 
even though it was very time consuming. It showed that credit was essential for 
the adoption of new technology. However, the low adoption rates for certain 
practices presented the project with a new range of problems. 

The year ended with ICA, and consequently the project, having serious 
economic problems. However, project morale was good because the efforts put 
into the creation of the cooperative were finally bringing results and the likeli
hood of its inauguration within a short time was high. 
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Chapter 6 

1973: The Third Year 
Change 

A Year of 

The 1972 decision to open 14 new RDPs meant that nearly 300 professionals 
and technical assistants had to be recruited or reassigned within ICA to staff the 
new projects. Most of these people lacked training or previous experience in 
RDPs. As a consequence the staff of the six original RDPs were called upon to 
prepare short training courses for the newly recruited staff. To further augment 
the training of professionals the joint postgraduate training program of ICA and 
the National University created a new interdisciplinary program for its M.Sc. 
degree in which students could major in rural development. 

In spite of the growing recognition given by the Government to the impor· 
tance of the RDPs and the additional support at Caqueza provided by the IDRC 
funding, the project suffered serious budgetary problems throughout the year. 
In July, the President of the country instructed all semiautonomous official 
institutes, such as ICA, to substantially reduce their expenditures and to give 
priority only to urgent matters. Later in the year, in September, a mandatory 
10% reduction was made in ICA's budget. Furthermore, because of a general 
budgetary crisis, the flow of funds from the Treasury to ICA was often delayed. 
In the Caqueza Project very little ICA money was available for travel allowances, 
field days, gasoline, and experiments (fertilizer and seeds). 

The project also suffered from staff changes during the year. Of the six 
professionals who had been working at the beginning of the year, four were 
replaced, including the director of the project. Thirteen assistants were re· 
cruited, eight of them replacing people who resigned, thus increasing the total 
support staff from nine to 14. 

This combination of economic problems and staff changes affected project 
activities, especially field work by the project staff, which continued at a lower 
rate than planned. However, this was largely compensated for by the growth of 
student research activities. 

Organization and Programing 

The increase in the number of support staff was used to extend the area of 
direct project action. The municipality of Une was selected to join the other four 
that were already receiving direct attention. 

The staff changes during the year made it difficult to systematize an organi· 
zation chart because, at certain periods of the year, the project staff had to be 
organized according to the people available. By the end of the year the situation 
had stabilized and the organizational pattern was similar to that illustrated in 
Fig. 6. 
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Fig. 6. Organization of the Caqueza Project, 1973. 
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An important organizational change took place that gave the agronomist in 
charge of the dissemination unit the responsibility for internal project coordina
tion. All technical assistants were placed under his authority and the profes
sional staff had to obtain his approval before assigning any work to them. This 
change was successful in that it allowed the project director to devote much 
more of his time to interinstitutional coordination and to administrative matters. 
A second successful structural change made during the year was that every 
assistant (other than those in home economics) was allocated to a restricted 
geographical area in which he coordinated all project activities. This system 
helped to reduce travel time and costs. It also provided a workable means of 
team action, which resulted in a better integration of project activities. 

Activities programed for 1973 had been prepared at the end of 1972. The 
initial program proved much too ambitious, in view of the economic and per
sonnel constraints, and had to be severely curtailed. The project staff still lacked 
a realistic concept of how much work they might successfully achieve, bearing in 
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mind all the activities of the project. Overprograming was a common experience 
in all Colombian RDPs and was not helped by the tendency, sometimes political
ly unavoidable, of the central staff of ICA to commit RDP staff to additional and 
unforeseen tasks when an annual program was already under way. 

Research 

Two significant changes took place in the research program during the 
year. Firstly, while agronomic experiments (potato associations, corn associa
tions, and horticultural crops) were continued, a number of economic, nutri
tional, and communication studies were started. Second, a large part of the 
research was carried out by graduate and undergraduate students. 

The student-research system worked as follows: 
(a) a list of Caqueza Project research needs was prepared with a short 

description of the work entailed; 
(b) the list was discussed with ICA's Research Department personnel in 

order to involve them in rural development problems, to use their 
specialized expertise to set research priorities, and to identify possible 
thesis advisors to guide the students on experimental design, etc.; 

(c) the list was made available to students of the ICA-National University 
graduate program and to students of other universities; 

(d) if a student selected any project from the list or he proposed a study 
considered important for the Caqueza Project, he received financial 
support from the IDRC grant to the project. This support was used for 
data collection, travel costs, final typing, etc. (no living allowances 
were paid); 

(e) the student was guided by a thesis committee, which, in almost all 
cases, included either the project director or one of the project's IDRC 
advisors. 

In practice, this turned out to be an effective program because the students 
had to prepare a thesis in order to graduate. The cost per student was U.S. 
$500-1500 exclusive of computer facilities. The latter were provided by the local 
IDRC office, which had a Hewlett-Packard model 9830 and a programmer. This 
computer was a considerable incentive to the students who were given ready 
access to it, whereas they normally had to wait a long time for access to the 
Central Government Computer at DANE. Furthermore, all data recorded from 
the project were stored in a tape data bank to which ICA staff had access. This 
data bank helped avoid duplication of work and data could be retrieved for 
cross-checking and sensitivity analysis. By early 1976 nearly 100 magnetic tapes 
were in this bank. 

This system provided the Caqueza Project with a unique research capacity 
that enabled in-depth studies of the area to be carried out and provided students 
and researchers, accustomed to working only on experimental stations, with an 
opportunity to conduct research under field conditions. 

The process of involving ICA's Research Department in this student 
program was not an easy, quick, and smooth one. It implied that the field staff 
were, to some extent, through their farmer contacts, deciding what research 
was required. Furthermore, they were supporting this research with funds not 
available to the Research Department. Fortunately, a growing number of 
younger research staff responded positively to this approach and recognized 
that they could work with it in a collaborative program. 
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One of the underlying reasons why researchers originally opposed research 
in the RDPs was that promotion in the Research Department is partially based 
on publication credits and therefore the researchers wished to control all re
search activities in their field. However, the student program offered a com
promise in the possibility of coauthoring work with students being supervised, 
and gradually an increasing number of research staff came to recognize this. 

As in previous years, the project staff planted corn-bean, potatoes-peas, 
horticultural, and pasture experiments. They also conducted a nutritional sur
vey and started to record farm accounts. The farm account records were 
thought to be a potentially valuable source of year-round information about the 
farmers' economy. Initially, the technical assistants were in charge of helping 
selected farmers keep these records using notebooks. This approach, however, 
failed because nobody exercised adequate control or supervision and conse
quently, the notebooks were not kept up regularly. A second approach was then 
tried. Farm account books designed by the ICA Economics Division were 
printed and distributed to about 200 farmers. One technical assistant was put in 
charge of giving advice to the farmers on how to use these books. He was also 
responsible for the whole continuous data collection process. Unfortunately he 
resigned after 6 months, and it was then discovered that not a single account 
book had been kept up to date. A third attempt to get this system going was tried 
by involving all the technical assitants; once again it failed, the technical assis
tants claiming that they were too busy with other activities. 

Research completed by students during the year included studies on: (a) an 
improved, ox-driven plow; (b) productivity analysis of horticultural crops; (c) 
variety and plant population trials for the potatoes-bean association; (d) plant 
population, nitrogen, and phosphorus fertilization levels for the same associa
tion. 

Studies were started on the real cost of credit; labour utilization and avail
ability; the economic feasibility of milk production; returns to egg production; 
marginal factor productivities for the most important crops; the rate of adoption 
of technology; decision-making; the establishment of a standard-of-living index; 
nitrogen application methods; least-cost linear programing for human diets; 
potato technology recommendations; and the relationship of field history to soil 
phosphorus levels. 

Dissemination 

The 1972 evaluation of the dissemination program indicated that it was 
achieving very limited success. As a consequence of this, some of the IDRC 
funding was used to contract a Ph.D. in anthropology who, under the auspices of 
the Canadian University Services Overseas (CUSO) program, started working 
with the project in February 1973 in an attempt to achieve better communication 
with the farmers. 

His main tasks were: 
(1) to evaluate the existing communication processes in the region and 

their potential use by the project; 
(2) to organize the loan, maintenance, and use of audiovisual equipment 

available to the project; 
(3) to establish audiovisual material and communication campaigns using 

the methods based on the peoples' attitudes and values as determined 
by his research; 
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( 4) to develop audiovisual material for future use in the training of prof es
sionals for other RDPs. 

It was found that the weekly municipal markets played a key role in the 
existing communication system. At these markets, the farmers as well as their 
wives contacted other farmers, storekeepers, marketing intermediaries, travel
ers, and, in some cases, the mayor or other political functionaries. These meet
ings with different people provided the farmers with a substantial amount of 
social, as well as technical, information. 

Another important source of information was the radio. The possibility of 
setting up a small transmitter in the project area was looked into but found to be 
impractical. 

A system for using the project's audiovisual equipment at the uereda level 
was implemented, as well as a scheme to obtain films from embassies, private 
institutions, etc., on loan. Both systems worked well initially, but broke down 
when there was a massive change in project personnel. 

Very little new audiovisual material was created, partially because ICA 
insisted that the IDRC funds for this task had to be controlled by ICA's Com
munication Division whose relations with the anthropologist were strained. This 
was one of the only two occasions during the 5 years when there were significant 
problems between the expatriate advisors and ICA staff. In spite of this problem 
(which was later resolved), the anthropologist started to make a film and to train 
the staff in preparing audiovisual material. The purpose of the film was to con
trast life in the countryside with life in Bogota slums, where many, if not all, mi
grant farmers end up. It was hoped that this would enhance the cultural and 
working pride of the small farmers as an integrated part of their development 
process and that it would enable a dialogue to develop between them and the 
staff responsible for dissemination. 

A food aid program was used as an incentive for the preschool program. (Photo: Jack 
Redden) 

86 



The anthropologist also worked with students setting up research on vari
ous communication problems in order to gather information about the existing 
communication processes in the region. Meanwhile, the other dissemination 
activities of the project still tended to follow the traditional "extension" pattern. 
Field days and meetings were organized, and a substantial number of visits were 
made to farmers. 

Over 20 courses were run for farmers and their families. These courses 
were organized by the project staff but the teaching was now done by SENA per
sonnel who specialized in running rural courses. 

Sixty-four sheep were brought to the project for demonstration purposes 
and sold to farmers. A visit to the swine facilities at the national research station 
in Tibaitata ( 15 kms west of Bogota) was made by 60 farmers. The farmers were 
impressed by what they saw and a number of them decided to buy improved 
landrace boars and sows in order to improve their own stock. 

Detailed credit plans were presented to the CAJA AGRARIA for a total 
amount of just over U.S. $100000. The CAJA AGRARIA approved 90% of these 
credits, but the disbursements were seriously delayed. Furthermore, when the 
money actually arrived, the CAJA AGRARIA did not have the personnel re
quired to carry out the necessary inspections nor did it have adequate stocks of 
the seed and fertilizer that it was supposed to supply as part of the credit. This 
situation caused considerable farmer dissatisfaction. Unfortunately, since the 
project staff had been instructed to develop and promote the credit program and 
to meet a regional goal in terms of the quantity of credit to be disbursed, they 
were the people whom the farmers identified with the credit program and they 
were the ones (rather than the CAJA AGRARIA) whom the farmers blamed for 
the absence of the promised credit and inputs. This frustrating experience led to 
a substantial cooling off in the relations between the project staff and the local 
CAJA AGRARIA personnel, although the real cause of the problem lay at the 
national rather than the local level. 

Two new extension programs were started with young people. One was 
designed to involve rural youth in activities such as raising rabbits, growing horti
cultural crops, etc. The second involved creating preschool centres to provide 
social opportunities for young children. Through the use of food aid it was 
planned to supply a fortified vegetable mixture that would be provided free in 
order to improve the nutrition of children attending these centres. 

Evaluation 

During 1973, very little was done to implement evaluation programs, mainly 
because the programmer-evaluator left the country to study abroad and his 
replacement was only assigned to the project on a part-time basis. 

The complete baseline diagnostic study was, however, published. The 
limited time that the new programmer-evaluator spent in the project was used 
to program the project activities and to establish the credit plan, to help in the 
administration and organization of the cooperative, and to develop, in close 
collaboration with the project director and one of the IDRC advisors, a market
ing program. The need to develop such a program became obvious from the 
results of a program to increase cabbage production in Fosca. The farmers 
adopted the project's recommendation for cabbage production, yields 
increased three- to five-fold, but there was no market available to absorb the 
excess production. The farmers, angered, dumped sacks of their cabbages on 
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the doorstep of the project's office and organized a demonstration. To solve the 
immediate problem the project staff contacted various wholesale markets in 
Bogota where they sold most of the cabbages at a price that satisfied the Fosca 
farmers. However, this meant that two of the staff spent 3 days as cabbage sales
men! 

This experience taught the staff an elementary but important lesson, name
ly that increased production was not synonymous with increased income. Any 
increase in production had to be sold at a reasonable price for the farmer to 
achieve a better income. This experience resulted in the staff attempting to 
develop a marketing program, not only to reduce marketing costs but also to 
look for possible marketing channels and to better adjust crop production plans 
to seasonal demands. By the end of the year a marketing program had been 
written up and was being discussed with ICA and agencies specifically involved 
in marketing. It was closely related to the cooperative program, which will be 
discussed shortly. 

Publications 

The "Marching East" continued publication but only five numbers came out 
during 1973 due to paper shortages arising from ICA budgetary problems. 
These problems did not handicap the publication of research results as this was 
covered by the IDRC grant and with the buildup in student involvement, project 
staff and students published 31 manuscripts on various subjects: 

• The socioeconomic diagnostic study of the project area (37); 

• Four theses: one on small-farmers' mechanization (49); one on horti
cultural production (39); and two on the potato-bean associations (94, 
116); 

• Two soil-related research methodologies (73, 133); 

• Three research reports and recommendations for the corn and potato 
association (17, 18, 43); 

• Two conceptual articles about the role of research in RDPs (132, 131); 

• Two training program proposals for new personnel (64, 106); 

• The research needs of the project for 1973 (124) and the norms under 
which the research should be carried out (123); 

• The description of anthropological work in RDPs (25) and the outline 
of an anthropological film (26); 

• The justification for the farmers' cooperative (35), the first progress 
report of the cooperative (71), and a plan to increase the services of 
that cooperative from consumption alone to inputs and marketing 
(107); 

• A report of the conditions of the "pick and shovel" roads already 
constructed (61) and a plan to build 12 more kilometres (67); 

• A health plan for the project area (36); 

• A justification and request to dedicate a full-time staff member to farm 
cost accounts (66); 
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• A description of a second bridge built in the project area (55); 

• A description of the project (91), an explanation of the rural develop
ment strategy being followed (90), an activity report for 1971and1972 
(65), and a credit plan for 1973 (62); 

• A theoretical introduction to a labour study (68). 

This list gives an idea of the broad range of issues with which the Caqueza 
Project became involved. It also indicates the continuing effort that was made to 
define research methodologies and action programs. However, many of the 
proposals never reached the implementation stage, not because of their lack of 
importance but because of ICA's limited capacity, as an agricultural research 
institution, to conduct programs that fell within the portfolio of other institu
tions. 

Relations with Other ICA Programs 

The profuse flow of documents from the project during the year appears to 
have had an important impact in terms of the project's relations with the regional 
and national offices of ICA. Some of the other RDPs, especially the newer ones, 
were encountering problems that were being written about in the Caqueza 
publications. Field staff papers on policy and conceptual issues were widely read 
and discussed in the other RDPs and by ICA policymakers who became more 
and more receptive to regarding Caqueza as a laboratory for ideas on RDP 
strategy. A number of the Caqueza publications resulted in policy adjustments 
and action programs at the national level and the project staff began to feel that 
the policy of planning from below upward was genuinely starting to be practiced. 
This was reinforced by the new way in which the project started to interact with 
other ICA programs. 

Although cooperation with the various ICA laboratories and its Engineering 
and Infrastructure divisions continued as in previous years, the focus of 
agronomic, socioeconomic, and communication research cooperation changed 
substantially due to the implementation of the graduate training program. 

This substantially increased the research capacity of the project at a re
latively low cost and, at the same time, it reduced friction between the project's 
professionals and experimental station staff. Because data collection and anal
ysis had to be done by the students with the results published by them, much of 
the responsibility of both the Research Department and the project staff was 
shifted from being "doers" to being "advisors." 

Relations with Other Institutions 

As already noted, the problems in the credit program led to a deterioration 
of relations at the local level with the CAJA AGRARIA. An unfortunate conse
quence of this was that as the farmers blamed the project staff for the lack of 
inputs and the delayed credit (which in some cases did not become available 
until well after the planting season), this led to a general loss of confidence of the 
farmers in the project. The staff understandably felt that they were being unfairly 
blamed for the faults of the CAJA AGRARIA and they complained strongly at 
the regional and the national level on this issue. It is not clear to what extent 
these complaints were effective but the situation did seem to improve in 1974 
and 1975. 
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Because of the large size of the project team it had greater contacts with 
farmers than did any other official entity in the area. As a result of this and of the 
project's "integrated" attitude to development, the farmers tended to regard the 
project as the "image of government" and the staff were called upon to become 
involved in all sorts of rural issues, many of which were marginally related to agri
culture. For example, in one "vereda" in which the project was working, the 
community was extremely interested in obtaining electricity. Irrespective of the 
issues raised by the project staff, the farmers and their families always brought 
up the subject of electrification. Finally, the project personnel contacted ICEL 
(Colombian Institute for Electrification) and convinced them to start an electrifi
cation program in the area. As a result of this, the community became very 
receptive to suggestions from project staff. 

Thus, another lesson was learned, namely that the farmers' priorities were 
not all production oriented. Often, health, education, and public utilities (water, 
electricity, roads, etc.) were considered more important. By disregarding the 
farmers' own priorities the project risked failing in its production activities. This 
experience emphasized the importance of an integrated approach to rural de
velopment not only to satisfy needs other than increased agricultural production 
but also to gain farmers' confidence and ensure their responsiveness. 

The project developed an excellent working relation with SENA during the 
year and an extensive program of training courses was established. The project 
staff helped promote, publicize, and assemble the participants for the course, 
and SENA provided the instructors. This scheme worked well, and more than 20 
courses were taught on subjects such as agricultural production, animal health, 
production handicrafts, house improvement, etc. 

CARE (a U.S.-sponsored food-aid program) started providing subsidized 
food to the workers on the pick and shovel roads, providing another incentive to 
this program. Unfortunately, by midyear, lack of funds at the national level 
caused road construction to be suspended. 

INDERENA expanded its program of afforestation. This provided not only 
eucalyptus and pine trees but also fruit trees, mainly orange and other citrus 
fruits. This program was run in collaboration with a program of health delivery. A 
team consisting of a medical doctor, a dentist, and several nurses visited differ
ent areas of the project treating people and vaccinating the children. 
INDERENA then gave away trees or provided them at a nominal fee to those 
who received medical treatment. The Caqueza Project staff collaborated in the 
organization and publicity of this program. 

The second of the seven school restaurants planned with PINA (National 
Food and Nutrition Program) and CARE was opened during 1973. The others 
were never started because of the same lack of funds that hampered the rural 
road program. 

Relations with the Community 

In February 1973, the cooperative opened to the public. Members of the 
cooperative could buy consumer products and some farm supplies such as 
vaccines, pesticides, fertilizers, etc. At the beginning, project personnel played a 
dominant role by setting up the accounting system, helping to obtain the con
sumer goods and organizing the store. The economic results of the first 6 
months of operations were not good. The volume of sales was low and fixed 
costs relatively high; consequently, the balance sheet showed a slight loss. The 
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main reason for this was the lack of administrative skill of the management. 
None of them had had previous experience as shopkeepers and they had to 
learn through trial and error. During the last 4 months of the year there was a 
slight improvement in management so that the co-op broke even. At the same 
time a plan was formulated for linking the co-op to the new marketing plan, 
which is discussed later in this chapter. 

The project staff made up the main group in the Caqueza Pro-Development 
Committee, so staff changes affected the committee and very few meetings were 
held during 1973. Nevertheless, since the idea was considered a good one a new 
committee was formed in another of the municipalities covered by the project. 
The town priest was named president, but only two meetings were held. The 
reason for the discontinuation of this committee was not clear but the answer 
may lie in the fact that one of its first development propositions was the embel
lishment of the plaza and the planting of flowers in the gardens of the church. It is 
possible that the farmers had other priorities in mind and, therefore, abandoned 
the committee. 

Other Activities 

The IDRC Board of Governors met in Bogota in March 1973. They visited 
the Caqueza Project and had the opportunity of seeing its impact and what pos
sibilities there were for the future, not only for the area but for the whole strategy 
of rural development. As a result of this visit and at the request of ICA, a further 
phase of IDRC support for rural development in Colombia was approved for a 
total amount of Cdn $716 000 covering a 3-year period starting 1 September 
1973. The budget included the costs of the two foreign advisors already working 
with the project, plus an additional agricultural economist. Although it was 
anticipated that these professionals would still work in the field at Caqueza, ICA 
requested that they should, in the future, play a fuller role at the regional and 
national level using Caqueza as a testing and training centre rather than as a 
"model" project. Funds were provided for two fellowships for study outside of 
Colombia at the Ph.D. level, plus fellowships in the I CA-UN graduate program 
and for short courses to strengthen the training program in rural development. 
The budget also included money to allow for interchanges of experiences be
tween farmers through meetings, field days, etc., and to incorporate a health 
component into the Caqueza Project. 

The Caqueza staff provided two short courses for 20 professionals and 
technical assistants recruited by ICA to staff the new RDPs. These courses were 
organized as informal workshops because the project personnel felt they did not 
have sufficient knowledge to give lectures but had had enough good and bad 
experiences to provide some orientation to new workers in rural development. 

The Quality Control Division of ICA requested the project to keep records 
of the availability of some inputs, mainly fertilizer, in stores in the project area. 
Every 15 days project staff visited each store and made an inventory of certain 
supplies. This information was sent to a central office, which tabulated it and 
provided a review of the supply situation in the whole country. The inventory, 
although time-consuming, gave the project a useful insight into the amounts of 
certain supplies available in the area. Unavailability of these products had always 
been one of the limiting factors in the adoption of the technological package 
recommendations. Unfortunately, after a few months this practice was dropped 
and no further records were kept nor did the exercise appear to lead to any 
policy decisions. 
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Much of the farming of the area involues difficult hillside cultiuation. (Photo: Ronald 
Duncan) 
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An ALADER seminar on research for rural development was held in Lima, 
Peru, with the participation of ICA's national director for rural development, the 
national director for research, the two IDRC advisors to the Caqueza Project, 
and representatives from other Latin American countries. This meeting pre
ceded a much bigger seminar on rural development that was held in Chapingo, 
Mexico, later in the year. The director and the agronomist in charge of the crop 
production unit of the Caqueza Project, as well as the two IDRC advisors, at
tended the Chapingo meeting. 

These two seminars allowed workers in rural development to interchange 
experiences about the various approaches being followed. The discussion on 
the different political, social, and economic situations confronting each rural 
area in each country, and the differences in project objectives and administra
tion, were useful in generating a better understanding of the complexity and 
individuality of rural development. 

Visits to farmers, the provision of health certificates, supervision of animal 
shows, etc., continued to occupy a sizeable amount of the project staffs time. 
Although they were learning to live with these activities not directly related to 
rural development, there were complaints and, as a consequence of their com
plaints, these activities were again substantially reduced. 

Finally, after 2 years of negotiation, the construction of a project head
quarters and training centre was begun on a lot 8 km from Caqueza. 

Personnel, Vehicles, and Budget 

The transportation problem improved during 1973. Three of the five small 
trucks bought as part of the ICA-IDRC Phase 1 agreement had been exchanged 
for jeeps in 1972 and the latter were now sold to project staff. One of the two 
remaining trucks was left in the project for general use and the other was used by 
the project advisors. 

· In terms of personnel, 1973 was a year of change. The agronomist in charge 
of the soil fertility unit left in January for postgraduate studies at Chapingo, 
Mexico. In June the programmer-evaluator left to do postgraduate work at 
Cornell University in the United States. A Peace Corps nutritionist started 
working in February, and a CUSO anthropologist joined the team in March. 

In May, the project director, veterinarian, three technical assistants, and a 
secretary left the project. This massive staff removal came as a result of a major 
personality clash that ultimately required the intervention of the Regional Direc
tor. The details of the incident that led to this intervention have all the elements 
necessary for a best-selling novel. The heart of the issue was that the project staff 
were overworked, were subjected to pressures (such as the credit crisis), and 
had, in Caqueza, very little access to social or recreational activities outside of 
their own making. Most of the team were still in their twenties, young and active, 
and some of the married men had their families in Bogota whom they saw only on 
weekends. Inevitably, tensions built up and finally a conflict arose. The massive 
staff transfer that resulted disrupted the program and also the team morale, but 
perhaps served as a warning in terms of the need to take into account personality 
issues in relation to the isolation and difficult living conditions confronting staff 
working in RDPs. It is also important to bear in mind, in this context, that 
Caqueza is, perhaps, the least isolated of the 20 RDPs in Colombia. 

The project only had five professionals working full time at the end of the 
year, as the programmer-evaluator (an agronomist) worked on a part-time · 
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The second decision was one of IDEMA (Agricultural Marketing Institute) 
to open a store that would sell some consumer goods at subsidized prices. The 
project staff presented a plan trying to integrate the two ideas into one program. 
It was proposed that the co·op, using IDEMA credit, would serve as an outlet for 
its consumer goods and, using COFIAGRO credit, would provide production 
inputs to the farmers. In addition, the co-op would be part of an integrated 
marketing chain for farm production. The provision of all these services would 
strengthen the cooperative's position and at the same time solve some of the 
most urgent farmers' problems, namely the availability of inputs and the market
ing of products. This proposition was well received but was not implemented 
until 1974. Nonetheless, the concept of providing more integrated services to 
the farmers was accepted as a valid one by ICA, IDEMA, and COFIAGRO. The 
problem was to develop appropriate ways to deliver those services. 

The utilization of students to do most of the project research implied a 
change not only in the assignment of responsibility to project personnel and to 
the researchers at the experimental station level, but also in the general ap
proach to research. The delays entailed in analyzing the very large socioecono
mic baseline study caused the project staff to consider the idea of a "mosaic 
approach" to research. This concept involved conducting the research as a 
series of small well-defined projects that fitted into an overall framework. This 
approach had several practical advantages. The studies could be done in 
relatively short periods of time by small groups of people or even by one person. 
It allowed the inclusion of findings of previous research in the planning of future 
research. It simplified the data collection process and tabulation and reduced 
the collection of data that was never utilized. The availability of students to carry 
out project research made it possible to fully implement this concept, which 
seemed to work well in practice once the project had defined the overall package 
of research activities required. 

The role of the foreign advisors changed during 1973 especially after the 
new 3-year agreement between ICA and IDRC came into effect. Contacts were 
maintained with the Caqueza Project through programing and research, mainly 
thesis research, but visits to the project were reduced as a consequence of ICA 
requesting that IDRC staff play a more active role in advising and training 
regional and national rural development staff in order to disseminate the metho
dologies and experiences gained at Caqueza into other RDPs. This change in 
role was not popular with the project staff because, as a result of the constant 
changes in personnel, the IDRC advisors had come to play an operational role, 
rather than an advisory one, largely to ensure continuity in the research. Their 
new function did not allow them to continue operating in this way, which meant 
more work and responsibility for the already overloaded project staff. 

Resume of the Year 

If only one word could be used to summarize this year, it would be 
"change." Some of the changes that occurred in staffing, in the organization of 
the project, and in its research capacity were for the better. The new director 
proved to be a very effective leader and rapidly established a good team spirit in 
the project The inclusion of postgraduate students as researchers substantially 
increased the research capacity of the project and at the same time helped to 
strengthen the relationship between ICA research and development staff. 
Important advances were made in project conceptualization. 
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basis. Nine technical assistants joined the project during the year: two were 
additions to the staff, and the other seven replaced the seven who left, one of 
whom had had a motorcycle accident and was out of work for more than a year, 
and another of whom had died in a motorcycle crash. Three home assistants 
were hired: one replaced the existing one and the other two increased the staff, 
as did the addition of a Peace Corps volunteer. Only two professionals, three 
technical assistants, a secretary, and the labourer stayed with the project the 
whole year (Fig. 7). 

As was noted earlier, the financial problems of the government not only 
affected ICA as a whole but the Caqueza Project as well. The total expenditures 
for the year were U.S. $74600. This was a much smaller sum than the budgeted 
$112236. Salary costs were U.S. $50700 and the rest was used for general ex
penses. The project learned how to work under very tight budgetary constraints 
and, as a result, some activities were reduced or even suspended. 

Project Management 
The new (third) project director spent more than a month learning, review

ing, and analyzing everything the project had done prior to his arrival. He then 
reorganized the project so that: 

• the internal coordination of the project was to be done by the agrono
mist in charge of the dissemination unit under the director's supervi
sion; the internal coordinator would have direct authority over all 
technical assistants, and any assignment to them had to be channeled 
through him; 

• each professional had substantial freedom to develop his own pro
gram but this had to be approved at a general staff meeting; 

• staff problems and experiences were discussed and analyzed in week
ly staff meetings; 

• a positive approach was taken to organizing recreational activities, 
and sports teams were formed and matches arranged with other 
institutions and local teams; 

• students' theses were accepted as a means of substantially increasing 
the project's research capacity. From the experiences obtained with 
the first four theses, a set of guidelines was established. 

Conceptual Developments 

The cooperative was established as a means of bringing to the area the agri
cultural inputs required to increase production. Consumer goods were included 
as complementary items. As time went on, the buying and selling of consumer 
goods became the main activity of the cooperative because there was not 
enough capital available to handle the trade in agricultural supplies. This was an 
unsatisfactory situation because the co-op did not provide better services than 
did existing stores and it did not fill the gap in making agricultural supplies readily 
available in the area. Two decisions were made late in the year to try to rectify 
this situation. One was a decision by the Ministry of Agriculture to open five 
"Tiendas Veredales" (country stores) in the area. These stores would sell inputs 
and provide a marketing channel for farmers' production using COFIAGRO 
(Agricultural Finance Corporation) credit. The idea was interesting but it had 
several drawbacks. It was an isolated program without vertical integration and it 
did not have linkages with the project. 
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Unfortunately, however, not everything was for the better. The financial 
situation of ICA was tighter than in earlier years and this caused some activities· 
to be reduced or suspended. The relations with the CAJA AGRARIA deterio
rated as a consequence of the delayed disbursement of credit. The massive staff 
upheaval in May left some wounds that were slow to heal. The teething problems 
of the cooperative, on which high hopes had been built, were a major source of 
disappointment. However, overall, the strength of leadership in the project was 
such that, in spite of the setbacks, morale at the end of the year was good. The 
staff felt that they could get a sympathetic hearing at the regional and national 
levels and that ICA was committed to making RDPs a successful program. 
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Chapter 7 

1974: The Fourth Year 
Synthesis 

A Year of 

ICA's activities continued to be disturbed by budgetary problems, and 
appropriations to the project fell below the budgeted level as the flow of funds 
from the Treasury to ICA was often delayed.12 The project continued to be 
hampered by transportation and personnel problems (during the year the post 
of project director changed hands three times). Nevertheless, the field research 
retained the momentum of 1973 and became more action oriented as the results 
from earlier research began to emerge. 

This action orientation represented an important conceptual change. Pre
viously, it was thought that research was only required to gather information and 
that once this information had been collected and analyzed, specific action 
programs would immediately follow. If, for example, a new technology using 
fertilizer was found to be more productive and profitable to the farmers, the 
purpose of the action programs would be to recommend this technology and to 
ensure the availability of credit, thereby enabling the farmers to obtain the 
necessary fertilizer through the existing credit system. It was assumed that 
these two actions were all that would be needed to induce the small farmer to 
adopt the new technology. No consideration was given to the fact that the 
existing credit system might be inadequate, or that the required fertilizer might 
not be available, or that risk might prohibit adoption, etc. 

However, the experiences of 1972 and 1973 threw serious doubts on the 
validity of these assumptions. The project staff had learned the hard way that the 
credit system existing in the area did not function very efficiently. They had 
learned that fertilizer technology was only partially accepted by the farmers and 
that the subject of risk was one that they had to become more familiar with. They 
had also recognized that marketing was an issue that influenced the acceptance 
of new technology. 

As a result of this, the research activities were directed not only to defining 
the needs for higher production but also to identifying the actions required to 
induce farmers to adopt the project's recommendations. This meant that, in the 
same way that the agronomic research had had to start at the grass-roots level, 
the socioeconomic program had to come to grips with the farmer's concept of 
risk and his reasons for nonadoption of new technology in order to try to formu
late an acceptable new approach. 

12JCA's short-term debt rose from 60 million Colombian pesos in 1971to254 million 
in 1974. Jn 1974, its receipt of funds from the Treasury for the 12 calender months (in 
percent of the annual total) was 0, 3, 10, 11, 20, 6, 13, 1, 0, 0, 24, and 12% respectively (i.e., 
for the 3 months August to October, it received only 1% of its annual subvention). 
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Oxen and wooden ploughs are widely used. (Photo: Ron Poling) 

Organization and Programing 

The organizational scheme drawn up in the latter part of 1973 was followed 
throughout most of 1974. However, temporary modifications were made to 
compensate for changes in personnel and lack of transportation. For example, 
for 3 months the project was run by an acting director who was, at the same 
time, the disseminator and the internal project coordinator. 

At the end of the year, four important changes were made: (a) the position 
of internal project coordinator was not assigned to any one person but was 
rotated monthly among the professionals in order to share the work load; (b) 
two of the three operational vehicles were, as far as practical, allocated to dif
ferent zones to optimize the distribution of field work; (c) the soils and fertilizer 
unit was renamed the "research unit"; and (cl) the programing and evaluation 
unit was transferred to the Regional Office (see Fig. 8). 

The program prepared at the end of the previous year was again only par
tially implemented because of personnel changes and lack of transportation. 
Moreover, tight budgetary conditions again prevailed. The action orientation 
developed after the year's work had been programed in 1973, and the priority 
given to the introduction of the preschool, marketing, and corn production plans 
also meant that some of the previously planned trials were not undertaken. 
Thus, partially as a result of the results being generated by the research 
program, the current activities remained in a rather more fluid state than pre
viously. Although this "ad hoc" programing was not encouraged by ICA regional 
and national managers, it was recognized by them as being a realistic approach if 
the project was to continue as an experimental program for the other RDPs, and 
to incorporate its lessons of experience into ongoing research. 

99 



Home 
Economics 

Home 
Economist 

ZONE1 

Project Director 

M. S<. Soils 

,-- ---, 
I Inter""! I 
I Coordinator I 

: Post-Rotated : 
L-- ___ J 

.---·-- -- ---- ----, 

Crop Animal 
Production Production 

Agronomist Veterinarian 

Technical Technical 
Assistant Assistant 

Technical Technical 
Assistant Asststant 

Techniul 
Assistant 

Home Home 
1 Assistant Assistant 
I 

I ... ______________ _. 

Crop 
Productioo 

Agronomist 

Technical 
Assistant 

Technkal 
Assistant 

Home 
Assistanl 

ZONE 2 

Animal 
ProducOon 

Veterinarian 

Technical 
Assistant 

Technical 
Assistant 

Home 
Assistant 

Fig. 8. Organization of the Caqueza Project, 1974. 

Research 

Research 

Agronomist 

Technical 
Assistant 

Three important action research programs were initiated in 1974: the corn 
production plan, the marketing plan, and the rural preschool centres. 

The Corn Production Plan 

The project staff now had behind them 3 years of experience in corn pro
duction by small farmers using ICA's improved seeds. They had at their disposal 
substantial information on yield responses and on adoption rates. They knew 
that full adoption of the new technology package tripled average yields and they 
knew that the adoption rate for fertilizer was low. Based on this experience, they 
hypothesized that low adoption was attributable to the high cost of the fertilizer 
and to the risk that this entailed. They were aware from earlier work that the 
small farmer in Caqueza adjusted his level of investment to his current asset 
level so that he was able to absorb losses without endangering his major assets, 
such as his land or his cow. Research had shown that this level of investment was 
well below the level required to optimize the benefits from the new technology 
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and that this effectively limited the small farmer's opportunity to gain from the 
new technology. 

The project, therefore, set out to test an experimental risk-sharing program 
for corn. This program sought to reduce the investment risk for new technology 
by loaning the costs of seed and fertilizer until harvest time when they were 
repaid according to the results obtained. The program, which involved 22 
farmers, is described more fully in Chapters 11, 12, and 15. 

The Marketing Plan 

Previous studies made in the project area and in other areas around Bogota 
had shown that marketing agents did not specialize in any one product but 
bought and sold a wide range of farm produce throughout the year. The market
ing agents' system for obtaining price information was not very well developed 
and, consequently, they ran quite high risks and needed high margins to operate 
successfully. Furthermore, because of atomistic competition, resources, such 
as trucks, were seriously underutilized and this again contributed to make high 
overhead. 

In addition, there was little market information available to producers. This 
resulted in excess production and very low prices during some periods of the 
year, and the opposite in others. Project personnel, therefore, concluded that 
they should explore an action program to improve the efficiency of the market
ing system. 

An experimental marketing plan (which is discussed in more detail in 
Chapter 13) was established to determine whether it was economically feasible 
to integrate the cycle of production-distribution-consumption through an effec
tive plan of vertical coordination managed by a cooperative or voluntary chain. 

The Rural Preschool Centres 

A number of local primary school teachers claimed that grade 1 students in 
the Caqueza area, especially in the lower income corn zone (as opposed to the 
potato area, where incomes tended to be higher), showed considerable timidity 
and apathy. Many of these students were dropouts and there was a high degree 
of absenteeism and grade repeaters. The teachers felt that in this group of chil
dren there was some inability to adjust to classroom conditions and, perhaps, a 
fear of school. 

A nutrition study carried out in 272 households by the project in 1973 indi
cated that severe protein-calorie malnutrition did not occur, although calcium 
and vitamin A intakes were subnormal. The home economists' nutrition educa
tion program, therefore, concentrated on improving calcium and vitamin A 
intakes. It also took account of the fact that protein intakes were low in some 
families but this appeared to be closely related to low incomes and thus the 
improvement of protein (and calorie) intakes could best be brought about by 
raising incomes through higher farm productivity rather than by attempting 
nutrition education. 

In view of this information, the project decided to establish two experi
mental preschool centres, one each in the corn and the potato zones. The 
immediate objectives were threefold: (a) to observe the effects on school perfor
mance of exposing the preschoolers to a variety of mental, physical, and psycho
logical stimuli; ( b) to improve the nutrition of the children by providing them with 
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protein- and vitamin-rich vegetable drinks at the centre; and (c) to determine 
through nutrition education to the students and their parents whether these 
activities could be carried out by paraeducational personnel (teenage girls with 
at least 4 years of primary education) native to the region and society from which 
the preschool students emerged. A further long-range objective was to use the 
centres as possible vehicles for parent group formation. 

After the paraeducational personnel were selected, they received a week's 
training course in the management of the preschool centre, in the preparation of 
games, stories, and arts and crafts, and in other activities appropriate for pre
school children. They were also taught that these centres were an experimental 
means for achieving mental as well as nutritional development. When the para
educational personnel were considered ready to start the experimental centres, 
they were presented to the community along with an explanation on the purpose 
of the preschool centres. The community then decided where the centre should 
be located, as well as the days and hours of operation. Each centre was open 2 
days a week, 3 hours a day. The program was based on social, physical, mental, 
linguistic, and psychomotor development activities. At each session the children 
were given a snack prepared from a high nutrition food supplement donated by 
the Colombian Institute for Family Welfare (ICBF). 

To determine the effectiveness of these centres, periodic observations 
were made of the children's mental, social, and psychological development, and 
height and weight measurements were regularly taken to evaluate nutritional 
status. In addition, it was planned that in 1975, elementary school teachers 
would compare and test the performance of the children who attended the 
preschool centres against those who did not. The results of this program are 
discussed in more detail in Chapter 15. 

Other Research 

Apart from these innovative action research activities, the project staff 
continued doing adaptive research. They concentrated their efforts on regional 
corn trials in the higher altitudes of the project area (the previous years' research 
was done mainly in the warmer and temperate zones) and on horticultural 
crops. Twenty-four corn trials were sown, in addition to three with wheat, seven 
with onions, one with cauliflower, four with beans, three with tomatoes, three 
with beetroot, and two with carrots. 

For the fourth time in the life of the project an effort was made to collect 
weekly farm cost records. The approach selected involved three meetings of the 
project staff to discuss the need for such a system, the reasons for past failures, 
and the development of a viable approach. A simple account sheet was designed. 
It was decided that each technical assistant was to be responsible for 15 sets of 
farm accounts and that these would be collected at the project office each week. 
However, in spite of pressure by the project director the records were incom
plete and poorly kept and once again a failure had to be recorded. 

Thesis research continued at an increasing pace. Studies were completed 
on: (a) determining a production function for corn and its associations; (b) 
agronomic and economic analyses of potato fertilization; (c) an empirical predic
tive equation for nitrogen and phosphorus fertilization of potatoes; and (d) the 
real cost of credit. Studies were begun on: (a) the feasibility of irrigation; (b) the 
demand for potato seed; (c) the supply and demand of labour; (d) the economic 
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analysis of hog, rabbit, bee, and sheep production; (e) channels of communica
tion; (f) evaluation of audiovisual materials; (g) participation by farmers in formal 
organizations; and (h) migration from the project areas. 

Dissemination 

The anthropologist assigned to the project continued to have problems in 
working with the Communication Division of ICA, which had a markedly dif
ferent conceptual outlook to his. Eventually he worked largely independently of 
ICA His activities included finishing the film started in the previous year, super
vising thesis research by anthropology students at one of Bogota's universities, 
and doing anthropological research in other parts of the country. Although the 
results of his work were impressive on paper, in practice, because ICA was not 
involved in his activities, his findings had a limited impact at the national level, 
although within the project itself he played a role in defining the nature of the 
action-oriented research. 

The project continued its traditional extension-type activities by sponsoring 
field days. A suboffice was opened in Chipaque to strengthen this latter activity. 
A group of farm leaders also participated in a 1-week course given by the profes
sional staff. 

The animal production unit had to deal with the control of three major dis
ease outbreaks: Marek's disease in chickens; foot and mouth disease in cattle; 
and rabies in several animal species. Vaccination campaigns had to be organized 
in each case. During the year more improved breeding sows and ewes were 
brought to the area and sold to farmers. Arrangements were made with two agri
cultural high schools to establish small purebred swine herds on the school 
farms so as to increase the availability of these animals in the area. 

The home economics unit continued its latrinization, home construction, 
home improvement, and school vegetable garden campaigns. Courses con
tinued to be coordinated with SENA on different subjects. One of them, in 
weaving, led to the establishment of a women's cooperative, which started to 
produce blankets and ponchos out of both purchased and homespun wool. 

Evaluation 

Because there was no full-time evaluator on the staff at the beginning of the 
year, and because at the year's end the unit was eliminated, evaluation activities 
were again limited, although the staff identified four types of evaluation that they 
felt needed to be carried out. These were impact evaluation (measurement of 
the effects of the project's programs), efficiency analysis (the benefit/cost of 
activities), personnel evaluation (the impact of individual staff), and analytical 
evaluation (the reasons for success or failure of specific activities). 

In fact, activity on the first two categories was negligible. Personnel evalua
tion was carried out by the project director and his superiors as part of ICA's 
normal personnel program. The project itself started some analytical evaluation 
as part of its analysis of the action programs and also to build up more informa
tion on socioeconomic problems. Within this framework, students in sociology 
and economics were encouraged to work in the project, and thesis research 
began on topics such as the real cost of credit, the relation between risk and 
wealth, and an analysis of the corn and preschool programs. 
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Publications 

Attempts were made to keep the project newsletter going but the same 
problems encountered in previous years still prevailed. In addition, there was a 
personality conflict between the project staff and the person responsible for 
allocating paper and supplies to them and after three issues, the newsletter was 
discontinued. Resources for research and policy publications were not sub
jected to the above constraint and documents on these themes continued to be 
produced. Four of them were related to marketing. The first was a preliminary 
marketing plan for the region (113), the second an analytical justification for the 
plan (110), the third explained marketing problems, experiences, and research 
needs (111), and the fourth was a descriptive report of the first 3 months of the 
plan's activities (13). 

Two publications explained and justified the proposed corn production 
plan (136, 137). Other subjects covered by publications included a nutritional 
study (112), a horticultural study (109), the credit program for the year (63), 
notes on the economic evaluation of projects (141), the expected benefits of 
fertilizer recommendations based on soil tests (134), a description of training 
programs for professionals and technicians (10), and a data management guide 
for the small computer in the IDRC Regional Office that was used for project 
research (135). 

The project published a revised list of research needs (125) from which stu
dents could select thesis topics and a bibliography of all material published by 
the project in Spanish (57) and in English (56). The latter documents were up
dated on a continuing basis. 

Six Master theses were finished during the year, of which two were related 
to corn production (48, 80) and two to potato production (44, 95). One described 
the relations between income, wealth, risk, and adoption (119) and the last one 
analyzed the "real cost" of credit in the project area (121). 

Three student monographs were prepared. One analyzed the relation 
between field history and the level of phosphorus in the soil (72), another re
viewed theories about innovations as a modernizing element in the agricultural 
sector (120), and the third dealt with rural credit in Colombia (122). 

Four articles were presented at an IDRC symposium. The subjects covered 
were: information requirements for rural development (143); small farmer com
munication (29); different corn production systems in the Caqueza Project 
(138); and evaluation in rural development (108). 

Two papers were given at the evaluation seminar organized by the Latin 
American Association for Rural Development (ALADER) held in Cali, Colom
bia, in October (12, 142) and two articles were written on anthropology. One 
described the use of photographs as a technique for visual anthropology (27) 
and the other dealt with living standards of small farmers (28). 

Relations with Other ICA Programs 
Support from ICA central laboratory services continued at a high level. The 

Agricultural Engineering Division continued its work on simplified corn-storage 
methods in the region and in collaboration with the project worked on irrigation 
possibilities and on methods for collecting and storing rainwater for household 
use in the dry season. 

Another new footbridge was constructed by ICA's Infrastructure Division, 
and information was collected to develop electrification projects in five areas. 

104 



The digging stick is still an important piece of equipment. (Photo: Ron Poling) 
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The program with postgraduate National University-ICA students con
tinued and was expanded by the postgraduate school to cover not only Caqueza 
but other RDPs as well. 

Relations with the Animal Health Division at the regional level strengthened 
as a result of the need to collaborate in counteracting the epidemics previously 
mentioned. The Regional Veterinarian confirmed the diagnosis of these diseases 
and coordinated the organization of vaccination campaigns. Unfortunately, the 
Regional Office lacked supplies of vaccines and also funds to buy them. This 
meant that vaccination campaigns were not feasible unless the project veteri
narian either bought the vaccines with his own money and then sold them to 
farmers or got the farmers to pay for vaccine in advance. In practice both proce· 
<lures were used, but again at the expense of considerable time on the part of the 
project veterinarian. 

The Communication Division of ICA supported the project with videotape 
equipment for use on field days and at meetings. Unfortunately, the equipment 
itself attracted so much attention that project personnel were never sure 
whether the message they were trying to transmit was really being received by 
the farmers or whether they were only impressed by all the gadgets being shown 
to them. 

An excellent liaison was established with ICA's Training Division. Under 
the ICA/IDRC contract of 1973 both parties were to provide funds for a new 
training centre for RDP staff in Caqueza. The building was finished at the end of 
1974 but the contractor did not comply with the building code specifications and, 
consequently, a time-consuming lawsuit was initiated. Because the training of 
rural development personnel was regarded as a top priority by ICA, the cnurses 
planned at Caqueza were given at the Rionegro project, where a nearby experi
mental station had some training facilities. By the end of the year, one 3-week 
training course had been completed and 10 more were scheduled for 1975. 

Apart from these disciplinary contacts the project maintained its good 
relations with the National and Regional ICA offices and continued to be recog· 
nized by ICA as a source of information and methodology for rural development 
policymaking at the national level. 

Relations with Other Institutions 

Mindful of the problems with the CAJA AGRARIA in 1973, project person
nel acted much more cautiously in 1974. Although they continued programing 
credits for farmers under the ICA-CAJA AGRARIA agreement, they did not do 
so as forcefully as before and they carefully explained to the farmers that the 
CAJA AGRARIA had the final word on every credit and that problems and 
delays often arose for which neither ICA nor the project were responsible. 

Information collected for the Infrastructure Division of ICA in respect to 
rural electrification was passed on to the Colombian Institute for Electrification 
(ICEL) who planned to bring electricity to additional villages in the project. The 
staff also contacted and helped the National Institute for Special Health Pro
grams (INPES) to develop a plan for building an aqueduct in the Caqueza area. 

In collaboration with the National Pro-Rural Youth Association in 
Colombia 10 youth groups were formed in the region. One delegate from each 
group participated in a horticulture production course and the Association pro
mised to provide credit to allow the groups to start vegetable production. 
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Despite efforts made to raise the required funds (including charging admis
sion to movies shown in one of the Caqueza high schools), the school restaurant 
that opened in 1972 had to be closed as PINA was unable to continue supporting 
it 

Contacts were established between the Caqueza Project, the Javeriana 
University, and the Centre for Multidisciplinary Research in Rural Development 
(CIMDER)13 for the purpose of adding a health component to the Caqueza 
Project. The idea was to make use of the experience obtained by the CIMDER in 
its preventive medicine training program for paramedical personnel and in its 
integrated health program in the North of Cauca project, and to try to duplicate 
these activities in the Caqueza region with the help and assistance of Javeriana 
University. The negotiations worked very well at the beginning, but after several 
meetings in which problems arose within and between the institutions, they 
came to a standstill. 

Contacts were established with two agricultural high schools in the region 
to explore the possibility of using final year students as part-time project assis
tants in the region, and to use the farms run by both schools as research plots for 
some of the project's experiments. In one of the schools, an experimental corn 
plot was sown and a program to produce purebred swine was initiated. In the 
other school, a swine program was also started and the students used a socio
economic questionnaire to develop a baseline study for a small area near the 
school. Unfortunately both of these programs were discontinued in midyear 
when the project director who had initiated them was transferred. 

Relations with the Community 

The cooperative finally received a line of credit from the Agricultural Mar
keting Institute (IDEMA), which substantially increased its working capital. 
Moreover, the credit and inputs for the experimental corn production program 
were channeled through the cooperative. Nevertheless, the administrative 
capacity of the members was still at a very low level and accounting problems 
continued to exist. Apart from the poor administrative skills of the cooperative 
staff, there was a disappointing lack of active participation on the part of the 
members of the cooperative. The farmers appeared to have little desire or moti
vation to make the cooperative their own business and as a consequence they 
did not provide the support necessary for it to remain viable. 

Project personnel continued to help different groups to organize animal 
shows, fund-raising bazaars, etc. One of the special activities during 1974 was 
the organization of a campaign to collect books needed to start a town library. 
Project funds from IDRC made it possible for farmers and youth to travel to 
other projects and experimental stations. 

This type of involvement with the community served two purposes. Firstly, 
project personnel were seen as an important component of the community and, 
therefore, were asked to participate in almost all community affairs. Second, this 
involvement made the staff realize that there was more to rural development 
than agricultural production alone. With a steady turnover in staff it was impor
tant to continually keep sight of the fact that rural development needed to be 
conceptualized in terms of human development with all the social, cultural, 
economic, and religious components that this entailed. 

13A joint project of the University of the Valle, Valle de! Cauca Corporation (CVC), 
and !CA in Cali, Colombia. 
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Other Activities 

The range of other activities undertaken by the project staff has been dis
cussed in previous chapters. In spite of efforts to further reduce activities not 
directly related to rural development, little additional progress was achieved. 
Animal health bills continued to be issued. Animal show authorization continued 
to be requested. Visitors continued to come. After 3 years of fighting the system, 
the staff realized that most of these activities were there to stay. They began to 
take a more realistic and less troublesome attitude toward them, accepting them 
with resignation. 

Personnel, Budget, and Vehicles 

Important personnel changes occurred again in 1974. Three different per
sons held the position of project director during the year. One of them acted for 
more than 3 months without being confirmed. The final director had previously 
been the project agronomist who returned to Colombia after finishing his post
graduate studies (M.Sc.) at Chapingo, Mexico. 

Three agronomists (two full-time and one part-time) left the project at 
different times during the year, as did four technical assistants and one home 
assistant. All of them were replaced and two additional staff joined the team: a 
third agronomist on a full-time basis and a second veterinarian. 

At the end of the year, 7 professionals, 4 agronomists ( 1 of them the direc
tor), 2 veterinarians, 1 home economist, 11 technical assistants, and 4 home 
assistants (one from the Peace Corps) were working in the project (see Fig. 9). 

The professionals who left the project took their cars with them, and their 
replacements and the new professionals who joined the project came without 
vehicles. In addition, the only truck remaining for general use was involved in an 
accident, which kept it in the repair shop for several months. At the end of the 
year only two of the seven professionals had transportation. This substantially 
reduced the working capacity of the team. However, project morale was so good 
that the professionals with transportation shared it with their colleagues to keep 
the team as mobile as possible. 

Economically, ICA still had problems and little money was available for 
expenses other than salaries. 14 By now the project personnel had become ac
customed to this situation, although it substantially reduced their efficiency. As 
far as possible they operated by concentrating their efforts on activities that did 
not require operating costs. Amongst other things, this meant that the research 
costs for agronomic trials had to be borne by cooperating farmers. 

Project Management 

The three project directors during the year were all people with field experi
ence. The first one, who left to take a position as a Regional Director for Rural 
Development, organized the project so that it was running very smoothly despite 
the budgetary restrictions and the large volume of research being carried out, 

l4No information on the budget and expenditure can be presented for this year 
because the accounting system was changed. All values were given in an aggregated form 
for each of the nine regional offices. 
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not only by project personnel but also by students. He was also able to effective
ly coordinate the work of the project with other ICA divisions and outside institu
tions. When he left, the internal coordinator of the project was named acting 
director. His work load was too heavy to be handled properly. The activities of 
the project itself continued at an excellent pace, but relations with other institu
tions suffered. In addition, and as a result of the acting director's heavy field 
involvement, he did not have the time to devote to establishing contacts at the 
ICA regional and national levels. 

This situation lasted more than 3 months before a new director was named. 
He made some organizational changes, the most important being that the posi
tion of internal project coordinator would now rotate monthly among the profes
sionals. This measure, and the strong personalities of both the new director and 
the former acting director, led to disagreements between them and ended with 
the transfer of the latter. Prior to this transfer, the project went through its 
second epoch of personality clashes, and for a few weeks the work suffered 
accordingly. However, by the end of the year the situation had improved 
substantially and the staff were working as a team again. 

Conceptual Developments 

During the year, the project staff realized that a process was emerging that 
allowed them to develop a strategy for RDPs. The basis of the strategy was build
ing into the project operations the flexibility to develop and carry out small 
research studies as new information evolved regarding the limitations and 
requirements confronting small farmers attempting to adopt the new technology 
being generated. This need for flexibility was why the project did not attempt to 
prepare RDP manuals. Nevertheless, a general strategy could be recognized. 
First, agronomic research had to be carried out on the most important common 
crops; second, socioeconomic research was needed to identify the factors limit
ing the adoption of new technology; third, investigation was needed on alter
native income generators; and fourth, new institutional relations had to be intro
duced to overcome some of the constraints on adoption. 

After the ICEL experience in 1973, the farmers in the zone that benefited 
from electrification paid more attention to the ICA message than they had ever 
done before. It was quickly realized that if the project were to attend to "felt 
needs" first, the dissemination task might be much easier. As a result, the staff 
became much more involved in everyday community activities. 

Evaluation continued to be a controversial issue. Political pressure 
mounted for an evaluation study to show the impact of RDPs after 3 years of 
activity. However, given the broad-based nature of the program, the problems of 
funding, staffing, and transportation, it seemed questionable whether an effec
tive evaluation was practical. A lot was being learned, but the project staff, more 
than anyone else, recognized that it would take some years before their ap
proach was likely to have a major impact. Given this situation, they tried to 
classify evaluation methodology and proposed that for the present they should 
stress analytical evaluation and that impact and efficiency evaluation (which we 
shall look at in the last part of this book) were premature after only 3 years of 
activity. They were supported in this view by ICA management, who gave con
siderable encouragement to the new action-oriented research activities. 
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Resume of the Year 

The project had more than its share of problems; staff turnover, lack of 
funds, and shortage of transport all continued to hamper progress. A number of 
research efforts failed to bear fruit. The farm recording system failed again, the 
efforts to develop a health delivery component got bogged down in institutional 
difficulties, the hoped-for change in dissemination approach by having an an
thropologist on staff never materialized. 

However, relations with the community improved considerably, as the 
people started to use the project as a means of access to the other public interest 
institutions. Thesis research expanded considerably and a number of publica
tions were released during the year. With the new-found acceptance of the 
projects research approach, coordination with other ICA divisions increased. 

The project's results began to be noticed and discussed outside ofICA; the 
National Planning Office, in particular, started to examine the project's strate
gies in terms of national agricultural development. After 4 years, the project was 
beginning to synthesize and disseminate new ideas that were having an impact at 
the national level. 
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Chapter 8 

1975: The Fifth Year - A Year of 
Impact 

During 1975 the action-oriented field programs were continued and ex
panded with emphasis still being placed on the preschool program, the market
ing plan, and the corn plan. The latter was expanded in size and was duplicated 
with a program for onions. Because of the emphasis being given to these action 
plans, and as staff changes continued to take place, a limited amount of new 
research was initiated. 

The project's impact was felt far beyond the confines of Caqueza for two 
principal reasons. The first of these was that former Caqueza staff started to 
become appointed to posts of regional and then national importance. Two 
former directors of the Caqueza Project were appointed to be directors for 
Rural Development in two out of nine of ICA's operational regions. One of these 
regional directors was later appointed National Director of Rural Development 
Projects and, at the end of the year, a former Regional Director who had been 
the recipient of an IDRC Ph.D. grant returned to Colombia and was appointed 
National Director of Training for Rural Development. The original project eval
uator returned from doing an M.Sc. degree overseas and was appointed to 
ICA's Socio-Economics Division with specific responsibility for project evalua
tion. Another ICA staff member, who had worked in the Garcia Rovira project 
and had been awarded a Ph.D. grant by the Ford Foundation, returned to ICA 
and late in the year was appointed Director of the Socio-Economics Division. 
Finally, the second project evaluator who in the previous year had been trans
ferred to the Regional Office was seconded to work with the National Planning 
Office in the development of a national marketing plan. 

The second important way in which the project had an impact at the na
tional level related to the interest taken in it by the National Planning Office. In 
August 1974 there had been a change of government in Colombia and the new 
government, early in its regime, requested the Planning Office to give close 
attention to the potential role of the RDPs in a new national agricultural strategy. 
As a result of this examination, the Planning Office decided to support and 
expand integrated rural development and to this end, during 1975, they formu
lated plans for a large expansion of this program. This expansion involved the 
development of large credit programs with the World Bank, the Inter-American 
Bank, and several bilateral agencies. The total magnitude of these requests for 
foreign assistance exceeded U.S. $150 million. Although part of this funding was 
for infrastructural development, the linchpin of the program was to increase 
agricultural productivity by providing credit and technical assistance, based on 
the RDP type of approach. Because the Caqueza Project had documented far 
more information and research than any of the other RDPs, its staff became 
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heavily involved in the discussions associated with the development of the new 
national program. The work of the project staff received a generous tribute from 
the President of Colombia in his address to the Colombian Society of Agrono
mists in November 1975, and this had an obviously favourable effect on the 
morale of the staff working in rural development. 

In spite of these favourable changes at the national level, the project con
tinued to suffer from staff changes, and three different people served as project 
director during the year, making a total of five directors in less than 20 months. 
ICA itself went through a difficult year, which included a strike of many of its 
professional staff. As a consequence of this, it underwent a series of major 
organizational changes and it was during the course of these that staff previously 
working in Caqueza and the other RDPs were promoted to senior positions 
within the organization. 

Organization and Programing 

The fact that the project had three directors during the year meant that 
there was a lack of continuity in leadership. Fortunately, there were not too 
many changes in the rest of the professional team, which had been well organized 
and was functioning efficiently at the end of 1974, so that operations continued 
fairly well unchanged. As noted earlier, few new programs were started, and 
emphasis was given to concentrating on the limited number of action programs. 
As a result of this, these programs were properly completed and the project did 
not suffer from its earlier experience of starting a number of programs that it did 
not have the resources to carry through. 

At the end of the year the organizational structure changed once again with 
the elimination of the research unit (see Fig. 10). This resulted from pressures 
from the Research Department, which claimed that RDP research was not 
genuine research but merely adaptation of technology. In effect this change had 
a limited effect on the project's "modus operandi," although it represented a 
setback for the group of action-oriented field personnel who were becoming 
rather vociferous in their criticism of the Research Department's program. 

It was recognized that funds would probably continue to be limited and that 
transportation would continue to be a constraint. For this reason, very little time 
was devoted to programing in 1975 and, to a large extent, the operations were a 
continuation of those functioning in the previous year. Few new student pro
grams were started, although a number were initiated in RDPs other than 
Caqueza. 

Research 

The promising results of the 197 4 corn production plan encouraged the 
staff to continue and to expand this program. There appeared to be promising 
evidence that by sharing the risk of the new investment in technology with the 
farmer, his rate of adoption was much higher. However, the risk-sharing 
program still raised many administrative problems and necessitated much too 
much supervision for its practical use on a very wide scale. In the 1975 corn plan, 
a number of changes were made in both the contract and the repayment system 
in an effort to diminish the degree of supervision. In spite of these changes, 
farmer interest in the plan remained high and double the number of farmers were 
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included in the program for 1975. A similar program was also initiated with a 
group of onion producers, and plans were made for identical programs for wheat 
and tomatoes in the Garcia Rovira project. However, unlike Caqueza, the 
Garcia Rovira project did not have a rotating fund to finance this type of program 
and it was not possible to implement the wheat and tomato plans in 1975. Never
theless, interest in this type of activity became very strong during the year. The 
National Planning Office accepted the need for such a strategy in the expanded 
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Rural Development Program. Furthermore, at least one foreign agency (CARE) 
made plans to provide funds for this purpose. 

The marketing plan finally got off the ground during late 1975. Its success 
was very limited because of the small volume of products that it handled. 
Although the initial results were encouraging, the project was always short of 
working capital, largely because ICA was not in a position to provide it with more 
funds. This was partially due to a general shortage of funds within ICA itself and 
partly attributable to the fact that marketing lay largely outside of the responsi
bilities of ICA. Nevertheless, even the limited success of the program was suffi
cient to encourage the National Planning Office to decide that a marketing com
ponent of this nature should form a part of all future efforts in integrated rural 
development supported by international funding. 

The National Planning Office also decided that the rural preschool centres 
warranted much more attention and during 1975 they financed 11 of these 
centres in the project area with the objective of gaining sufficient experience 
from these to use them as a basis for a national program in this field. Indepen
dently of this, the teams in two other ICA RDPs established experimental pre
school centres in an effort to determine the degree to which the Caqueza ex
perience was repeatable. 

Thesis research continued to be carried out on the production systems of 
the small farmer, on the adjustment of technology to regional conditions, and on 
gaining a better understanding of the socioeconomic conditions of the farmer. 
The location specificity of much of this information was recognized by ICA, and 
many students started to do agronomic and socioeconomic research in projects 
other than Caqueza. Given the variety of ecological and cultural conditions 
encountered in the heterogeneous rural society that exists in Colombia, this 
appeared to be an important step forward in helping to disseminate the lessons 
of Caqueza and in broadening the impact of the project. 

Dissemination 

Dissemination activities did not change materially from previous years. The 
action programs on corn and onion production, marketing, and preschool; the 
credit supervision program with the CAJA AGRARIA; the continuation of the 
nutrition, home improvement, and housing activities of the home economics 
unit; the vaccination campaigns of the animal production unit, plus the direct 
requests for advice by farmers, consumed most of the available time of the pro
ject staff. The only innovation during the year was the increased emphasis given 
to small animal production, mainly rabbits. The staff continued to conduct field 
days and meetings. 

Evaluation 

The Caqueza Project was one of the few RDPs that ever had a permanent 
evaluator. However, the difficulty in finding a person to do this job and the 
uncertainty in definition of exactly what evaluation entailed, ultimately led ICA 
to eliminate the position from the staffing of the RDPs. During 1974, the evalua· 
tor position was transferred to the regional level, and in 1975 a team of people 
with experience in RDPs was added to the staff of the director of the Socio
Economics Division. During the year, this division decided to start a series of 
evaluations of the four original RDPs, commencing with Garcia Rovira. The 
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objective was to try to develop a definitive evaluation methodology, but, by the 
end of the year, the first exercise had not been completed. 

Publications 

During the first 4 years of the RDPs, the ICA National Rural Development 
Office did not have a definitive publications policy. During 1975 the situation 
changed and a series of publications entitled "El Pequeno Agricultor" (The Small 
Farmer) was initiated. This series was intended to bridge the experiences and 
results already obtained or being obtained in RDPs and to emphasize the metho
dological approach being adopted. It was designed for both the public in general 
and the staff of RDPs who were in a position to implement the type of research 
described in this series of publications. Three issues of this series were released 
during 1975. They all originated from the Caqueza work and related to the 
research philosophy in agricultural production (45), the role of agricultural 
production in rural development (139), and the economics of vegetable pro
duction (114). 

Eight new theses were finished in 1975: two analyzed the economics of 
small-scale bee (2) and pig production (47); one analyzed the effects of different 
levels and times of nitrogen application on corn-bean associations (101); the 
fourth dealt with an economic analysis of the traditional system of production 
compared with the system being recommended by the project (38); and another 
analyzed cropping frequencies in the project area (93). The three other theses 
dealt with social issues: the first studied the causes of migration out of the 
Caqueza region (118); the second dealt with the concept of welfare and the com
munities' desire for improvement (105); and the third discussed the ways in 
which farmers communicated information amongst themselves (92). 

Crops are seldom grown in monoculture but usuaily in "association" with up to 11 crops 
being grown simultaneously. (Photo: Jaime Rojas) 
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Three reports dealt with the preschool centres and their progress (21, 22, 
104). One paper described the results from onion research in 1974 and formed 
the basis for the onion plan (99); another provided information about the results 
from the com plan during 1974 (102); and still another described the corn plan 
proposal for 1975 (103). 

The articles presented in the IDRC meetings in late 1974 were translated 
and published as experiences in rural development (58). 

Three papers were presented at international meetings. One dealt with 
relations between income and nutrition in the Caqueza area and was given at a 
CARE International Workshop (115). The second paper, presented at a Cana
dian Agricultural Economics Society meeting, described the overall results 
obtained in Caqueza (140); and a third paper, given at CIAT (International 
Centre for Tropical Agriculture) at Palmira, Colombia (144), discussed the role 
of economic analysis in the generation of new technology for small farmers. 

Relations with Other ICA Programs 

During the year, the IDRC team started to phase out and the National 
Director for Rural Development created a similar type of support group at the 
national level from Colombians at the M.Sc. level, who had either served in 
Caqueza or Rionegro or trained in Chapingo, Mexico, and all of whom had 
several years of field experience working with small farmers. The objective of 
this team was to provide technical as well as institutional support to the RD P's by 
helping them, in collaboration with the staff of local experimental stations, to 
develop action programs and adaptive research activities. 

Before the end of the year this support group had visited a number of pro
jects and had found that the technologies they were recommending were based 
on experimental station results and were not adapted to local conditions. Many 
of the recommended technologies had input requirements in excess of the small 
farmers' resources. Furthermore, some of the new varieties or hybrids being 
promoted were not well adapted to the whole of Colombia, with its wide range of 
soils, climate, slopes, etc., nor to the variable socioeconomic and cultural con
ditions of small farmers in different regions. For this reason, adaptive research 
was required in most projects, although in few but the original ones was it being 
carried out. Even where it was being done it covered only monoculture on the 
best known crops and ignored both multiple cropping, which was widely prac
ticed, and also research on lesser known crops, some of which were of consider
able local importance. 

The support group's conclusions, which were not always expressed in the 
most diplomatic terms, led them to clash with the Research Department, and a 
long-standing grievance about the existence of "research units" in RDPs, which 
were not controlled by the Research Department, came to a head. As 
mentioned earlier this resulted in the abolition of the "research unit" in the 
Caqueza Project, although its work was merely transferred to the production 
units. However, the reemergence of conceptual differences between the Re
search and Rural Development departments staff was unfortunate. 

The project relation with other ICA programs continued as in the previous 
year, except that the continual changes in project director created problems of 
continuity and meant that contacts tended to be more at the informal level. 

The legal problems between ICA and the contractors who built the training 
centre at Caqueza remained unresolved until December 1975. As a result of this, 
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the Caqueza Project was not able to fulfill the training role envisaged for it in 
terms of the development of the National Rural Development Training Program. 
The nearly completed training centre remained unused throughout the year and 
the National Training Program continued, using the facilities of the Rionegro 
Project. One hundred and fifty project professionals and technical assistants 
from RDPs throughout the country participated in six 3-week training courses at 
Rionegro. As in the previous year, the staff of the Caqueza Project participated 
in these courses both as trainers and as trainees. 

Relations with Other Institutions 

The most important new relation was with the National Planning Office 
whose Director and staff took a very close interest in the project during the year 
and consulted both the project staff and the IDRC advisors regarding programs 
presented to the international agencies (IBRD, IDB, US-AID, CIDA) that had 
offered support for Colombia's new Integrated Rural Development plan. 

The corn and onion production plans of the project were examined in detail 
by CARE, as a result of which this organization financed an onion-group credit 
program in one of the municipalities of the project but not directly serviced by it. 
Under this program the CARE credit was provided directly to the producers 
who, under the supervision of local RDP staff, were organized into groups to 
manage both the credit and the inputs for which it was used. 

Activities were continued in conjunction with the National Pro-Rural Youth 
Association. Seven programs were carried out, two in horticulture (onions and 
tomatoes) and the other five in animal production (two with pigs, two with rab
bits, and the fifth with sheep). 

Relations with the Community 

Continuous efforts of the project staff to promote community organizations 
were not very successful. Both prodevelopment committees (Caqueza and 
Chipaque) remained dormant throughout the year. 

The cooperative continued to have administrative problems, and its work 
and capital diminished. By the end of the year both the corn and the onion pro
ducers participating in the risk-sharing plans and the project staff were con
cerned about the administration of the cooperative. The funds for both plans as 
well as the production inputs and the repayment of production in kind were all to 
be channeled through the cooperative. The diminution in the cooperative's 
working capital indicated that it might have to use the payments from the corn 
and onion plans to remain viable at the end of the year. In this situation the 
producers participating in the two plans decided to form two groups and to 
handle their plan credit independent of the cooperative. This was the first time 
in the 5-year period of project activities in which farmers themselves actually 
suggested some form of formal organization and it remains to be seen whether 
this can be implemented in 1976. Unless the cooperative is put on a sounder 
financial basis it appears unlikely to survive. During the first years of its existence 
the project staff had played a major role in management but clearly in the long 
term this is an untenable situation and the recognition by the community that 
they themselves would have to make the cooperative viable represented a major 
conceptual advance during the year. 
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Other Activities 

No major changes occurred in the type of activity described under this 
heading during the earlier years. As was mentioned for 1974, the project staff 
continued to be responsible for a number of other activities that they had learnt 
to accept, although they impeded the development work. 

Personnel, Vehicles, and Budget 

As noted earlier, three persons served as project director during the year. 
The second veterinarian who joined during 1974 resigned and, although his 
replacement was rapidly appointed, he was seconded to work out of the Na
tional Office in Bogota for 3 months. A similar situation occurred in the case of 
the third agronomist, so that continuity during the year was provided by a staff of 
four professionals: two agronomists, a veterinarian, and the home economist. 
There were also a number of changes in technical assistants. Six of the 11 who 
were with the project at the start of the year left and only four were replaced 
during the year; however, three of the four home assistants were present for the 
whole year (see Fig. 11). 

The transport situation was better than in previous years. During most of 
the year at least five professionals had their own car. One of the home assistants 
also bought herself a car and, at various times, between three and six of the tech
nical assistants had motor bicycles. In addition to all this, one of the trucks that 
had been awaiting repair for months during the previous year was finally put on 
the road and returned to the project. 

ICA continued to be confronted with economic problems; indeed, at one 
stage, demands for salary increases plus a considerable delay in payments of 
regular salaries were largely responsible for a general strike in the organization. 
As in previous years, shortages of funds late in the year necessitated budgetary 
cuts and, apart from staff salaries, limited funds were available to the project. 
Total expenditure for the year was U.S. $96000, of which U.S. $73000 was for 
salaries and U.S. $23000 for other expenditures (including travel, office facilities 
and rent, etc.). 

Project Management 

Because of the changes in director, the project staff worked throughout the 
year with rather little direction. Fortunately, there was a core of professionals 
who had been with the project long enough to be able to operate in this way, 
although some of the impetus of the earlier years was lost. 

Conceptual Developments 

Probably the most important aspect of the project's activities was that 
during the year it did succeed in defining its role more clearly than in earlier years 
and in convincing the planning authorities of the following three points: 

(a) any technology, be it new or traditional, has socioeconomic as well as 
biophysical requirements; 

(b) small farmers have, in themselves or in the land they farm, socioeco
nomic as well as biophysical limitations; 
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(c) even if a new technology is economically highly productive, the small 
farmer is unlikely to adopt it if it confronts him with constraints that he 
has difficulty in overcoming. 

Within the above framework there are two possible approaches toward 
increasing the rate oi adoption of new technology: 

(a) by ensuring that the requirements for the new technology are within 
the farmer's limitations (a difficult task in most circumstances); and/or 

(b) by modifying existing constraints through programs and institutions 
specifically established for such a purpose. 

The work of the project had shown that biophysical constraints, such as 
rainfall, sunlight, temperature, topography, and soil fertility, were usually fairly 
easy to define. On the other hand, socioeconomic constraints, such as the 
farmer's limited assets; the availability and cost of credit; the availability and 
price of inputs and of labour; the instability of the market; and the ability of the 
farmer to assume risks were usually much more difficult to measure. Neverthe
less, without a knowledge and understanding of these socioeconomic factors, 
the successful introduction of new technology appeared to be a difficult under
taking. The capacity to assume risk appeared to play a particularly significant 
role in determining whether or not a new technology was adopted. 

Unfortunately, the subject of risk has been largely ignored in most small
farm development programs, and where it has been examined, much of the 
analysis has been theoretical. There has been little analysis of the relation of risk 
to the behavioural characteristics of small farmers. Indeed, the literature clearly 
differentiates between "risk" and "uncertainty," whereas from the project's 
observations it appeared that from the moment small farmers subjectively 
assigned any probability of occurrence to a certain event, it ceased to be "uncer
tainty" and became a "risk." 

The project team found that the farmers considered three types of risk, 
namely, production, price, and institutional. Small farmers objectively assigned 
certain probabilities of occurrence to each type of risk and adjusted their 
adoption decisions to them. That is to say that each new technology involved a 
certain risk. This risk, according to the farmer's concepts, did not depend on the 
variability of the expected profits but on the probability of loss and on the pos
sible magnitude of the loss. Their capacity for assuming risk was not related to 
the expected profit that might be made from the new technology, but related to 
the profit they had made in the previous year or to their overall wealth level. 
Their limited income and wealth did not enable them to take large risks and as a 
result they were caught in a "low-productivity trap." These circumstances 
implied that their behaviour was much more "risk averting" than "profit maxi
mizing." 

This situation suggested that there was a need for change in the traditional 
attitude toward rural development in Colombia. Hitherto research workers and 
planners had assumed that a good technology would sell itself. However, this 
clearly oversimplified the situation in terms of the farmers' behaviour toward 
risk. It was clear from the evidence of the early years of the project that it was 
unlikely that new technology could be generated that would both increase profit
ability and at the same time reduce the probability of loss. Because of this, the 
project reoriented its activities in an effort to establish institutions and programs 
that, by sharing the risk with the farmer, would stimulate the adoption of a 
technology, even though this might result in a smaller increase in profit. This 
philosophy led to both the corn and the onion plans and in 1974 and 1975 the 
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adoption rates in these plans were more than double those of either the new 
technology originally generated by the project or the technology recommended 
in the ICA/CAJA AGRARIA Credit Program in which the project was involved. 

Although the possibility of greater adoption rates through risk reduction 
was recognized by the project staff as early as 1973, it was not until 1975 that this 
became accepted at the national level. 

Resume of the Year 

This was an interesting year in that the project had a greater impact away 
from Caqueza than in Caqueza itself. By the end of 197 4 the project appeared to 
have largely fulfilled its experimental role. The expatriate advisors and some key 
project staff were transferred to work in the National Office of ICA and with the 
National Planning Office to develop a national rural development strategy. This 
curtailed the flow of new students to Caqueza, although student research 
started to expand in other RDPs. The Caqueza Project itself suffered from lack 
of leadership during the year, but fortunately it had a core of professionals car
ried over from 1974 who continued the ongoing programs, supervised the 
students, and, with little supervision, managed the action programs. 

The research arising from the project was heavily focused in the socioeco
nomic field, and considerable progress was made in risk analysis in terms both of 
understanding the farmer's attitude to this and of its influence on his decision· 
making. The action programs attracted widespread attention and plans were 
made to repeat them in other projects in 1976. The preschool program was 
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expanded under the auspices of the National Planning Office, funds from 
external agencies were provided for expansion of the corn and onion plans, and 
a strong team was established at the National Planning Office to develop the 
marketing strategy at the national level. 

For the first time in Caqueza, the farmers took the initiative in trying to form 
a group that could handle the production plan's credit and both the project staff 
and the farmers appeared to realize that the cooperative could not be main
tained on a long-term viable basis be being continually nursed by the project 
staff. As at the end of previous years, activities were in a highly fluid and dynamic 
state. The framework had been set for developing a national strategy even 
though many aspects of it had still not been fully tested at Caqueza. 

In many senses the project's impact on institutional thinking within the 
Government had been greater than its impact on farm income and welfare. 
Notwithstanding this, the Government appeared to be convinced that the 
strategy developed by the project was one that warranted large-scale national 
repetition. 
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RESEARCH ON PRODUCTION SYSTEMS AND 
THE FORMULATION OF NEW TECHNOLOGY 

The research that is discussed in the two following chapters resulted 
from ICA's decision to encourage RDPs to adjust their production recom
mendations to the characteristics of the area in which they were operating. 
Initially, this entailed conducting small plot experiments to study some 
major production variables such as variety, nitrogen, phosphorus, plant 
population, and weed control. The design and focus of the research 
changed over the years and ultimately resulted in an approach that com
bined experimental and survey activities. This evolution in approach re
sulted from practical experiences obtained in Caqueza and other rural 
development projects both in Colombia and elsewhere in Latin America (9, 
76, 79). 

The on-farm research procedures that were developed reflected a 
considerable change from the traditional approach to agricultural research 
in Colombia. This change took the form of more attention being paid to the 
small farmers' constraints, especially with respect to the limited availability 
of cash, to the risk-taking involved in using high input technologies, to 
additional labour requirements, to the need to adjust to marketing situa
tions, and to the limited availability of agricultural inputs. It also related to 
the need to incorporate research results into action programs and the dif
ficulty of bringing this about. The approach that evolved in Caqueza meant 
that project staff became involved in research design, extension, and inter
pretation, a considerable change from the centralized approach conven
tionally used for agricultural research in Colombia. 

The shift of research premise was not immediate and did not become 
fully institutionalized until late in 1976. Nevertheless, a methodology grad
ually evolved that allowed for a continuous process of identification of 
improved technologies at the project level and for their incorporation into 
action programs. 

At the project level, agricultural production research is a type of opera
tions research that is designed to incorporate available knowledge, pro
cesses, and materials (biological, physical, human, or institutional) into the 
identification of action programs. When this sorting, testing, and evaluation 
activity was combined with the experience of farmers in the region, the 
project was in a position to identify recommendable production practices 
for the region. 

Because of the operational nature of production research at the project 
level, projects of the Caqueza type are completely dependent on the tech
nology available to them. They can obtain information from two major 
sources: experimental stations and local farmers. By pooling information 
from these two sources, the project staff were able to recognize the re
search needed to identify and evaluate production systems that were ad-
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justed to structural limitations existing in the community and to the needs of 
the small farmers' family. It was also possible to establish ways in which 
different constraints could be changed to create a structural context that 
allowed the incorporation of higher producing technologies (45, 139). 

To do this, the staff needed to be familiar with the biological and phy
sical materials available and the actual production methods used in the 
region. They also needed to identify research methods that could be 
managed within the financial and personnel limitations of the project and 
that allowed for a rapid and sufficiently dependable identification of re
commendable production practices. 

The following two chapters describe how the research framework 
necessary for achieving these objectives was developed and established in 
the Caqueza Project. These two chapters and Chapter 11 are written at a 
more technical level than the other chapters in this book and parts of them 
will be of interest only to the more specialized reader. 
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Chapter 9 

Research to Understand the Existing 
Production Systems 

Developing a Research Methodology 

A few months after the start of the Caqueza Project, a sociologist with the 
title of "evaluator-programmer" was added to the project staff and asked to 
design and execute a baseline "diagnostic" study that would obtain up-to-date 
information on family size and structure, housing conditions, production pat
terns, and attitudes toward change. Questions eliciting responses on family 
incomes were purposely avoided because of the initial rejection of project activi
ties by some local farmers who were concerned that ICA's new RDP efforts were 
related to a land reform program to which they were opposed. 

Notwithstanding this, the evaluator, in conjunction with the CAJA 
AGRARIA, developed a questionnaire that was later used to survey 646 families. 
He also drew up a contract for the CAJA AGRARIA and a Bogota university to 
carry out a geographical study of the project area to prepare topographical, 
hydrological, geological, and soil classification maps (5). Rainfall records were 
also collected and, from secondary sources, information was compiled on the 
population, education, health, and other public services and development pro
grams in the region. 

Farm income was estimated by collecting local average yield data, deriving 
net incomes per hectare per crop, and multiplying these values times 1970 
census data for areas planted to these crops. Field staff surveys, based on con
versations with farmers and many years of field experience, led to estimates of 
the degree of double cropping by crop group, which was then added to total 
average figures. These original income estimates were later refined with the 
assistance of field surveys on actual multiple cropping patterns and budget 
analyses of several crops. 

Analytical Studies 

In January of 1972, the evaluator, assisted by the second IDRC project 
advisor, conducted an analytical study to evaluate the project's 1971 perform
ance in increasing farmer awareness of ICA's activities and objectives (31). This 
study, which has already been referred to in Chapter 5, produced an interesting 
by-product in gaining the better acceptance of the evaluator by ICA staff at both 
project and national levels. Previously, the evaluator had been heavily criticized 
for spending too much time in the office working on data rather than being "in 
the field." What seems to have induced an attitudinal change toward him was the 
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fact that in his evaluation study of farmer awareness he analyzed his results 
using a simple regression analysis of the type used by ICA's agronomic staff. 
Their comprehension of his methodology initiated a dialogue first on methodol
ogy and then on concepts. This led to a better, although still imperfect, working 
relation among the project's team members. 

In March 1972, a local graduate student approached the project staff with a 
proposition to develop an index for measuring level-of-living conditions in 
Caqueza. Though the student's thesis proposal was eventually rejected by his 
university professors, the project staff further developed this idea, and pre
sented a position paper hypothesizing that a broad social welfare concept 
should be the project's major goal, as opposed to simply using increased per 
capita income as the criterion of success (49). This paper was well received by 
ICA, who nominated the Caqueza evaluator to present it as a model of 
Colombia's overall objectives in rural development activities at an international 
seminar on RDPs sponsored by ALADER (32). 

In the spring of 1972, two additional analytical studies were initiated. Twelve 
farmers were encouraged to keep farm records. Although the farmers them
selves failed to make daily entries on production costs, this information was 
obtained every 2 weeks by the technical assistant in charge of the study. Never
theless, by the end of the year, data consistency was lacking and the interest of 
the technical assistant had waned to a degree that the data were too incomplete 
to be worth analyzing. The second study involved the keeping of weekly records 
of the prices of the most common agricultural products sold in the Caqueza 
market. The same technical assistant who was in charge of the farm registers 
collected this price information, which was recorded for a period of nearly 2 
years. 

Another student approached the project for assistance in conducting a 
study on farmers' attitudes toward change. This type of study had been done in 
Colombia previously by staff of the Land Tenure Center of the University of 
Wisconsin, but the results had never been translated into action programs. Al
though it was considered doubtful that different areas in the Caqueza region 
would have significantly different attitudes toward change, this study failed 
primarily on account of the student's lack of persistence and initiative. The field 
work was carried out and coded, the results calculated, but the student failed to 
interpret and analyze them and never completed the study. 

By August of 1972, the same postgraduate student who had previously 
suggested the level-of-living study returned with the idea of studying corn and 
potato production using survey techniques. The project staff helped him de
velop a questionnaire for use on growing intercropped corn or potatoes. Three 
hundred and twenty farmers were interviewed, and input-output data were 
obtained from 189 corn farmers and 131 potato farmers. The data were subject
ed to budget and production function analysis. The results were included in the 
diagnostic study and were used for determining the range of yields and costs 
encountered for corn and potatoes grown in association with other crops (37). 

A marketing study was also carried out in 1972. The results showed that 
oligopolistic pricing behaviour was absent and that the market structure tended 
toward atomistic competition. These results also served as a basis for justifying 
the subsequent Marketing Plan (Chapter 13). 

During 1972, 23 corn farmers and 23 potato farmers received credit from 
the ICA-CAJA AGRARIA supervised credit program in Caqueza. To receive 
this credit these farmers had to agree to adopt the project's technological rec
ommendations with respect to seed variety, fertilizer, and pesticide applications 
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and plant population. To analyze the impact of the supervised credit in terms of 
the rate of technology adoption, information was collected from the farmers 
every time they received a supervisory visit. 

When the data were analyzed at the end of the year (138), it was found that 
86% of the com producers had adopted the plant population recommendations 
but only 22% had adopted the fertilizer recommendation, whereas the potato 
farmers had adopted virtually the complete package of recommendations. Staff 
inquiries indicated that the com farmers used their credit for other enterprises 
and that they did not apply to their com the quantities of fertilizer and pesticide 
recommended for high-yielding varieties and hybrids (31). 

In potatoes, however, the only major change recommended by the new 
"package of recommendations" was the variety of seed, the incremental cost of 
which was negligible (17). 

In an effort to obtain more information on traditional farm production, 
especially from horticultural crops, a farm register program was designed for use 
in 1973 that was intended to include all farmers in the supervised credit program 
plus some others. Farm records were to be kept on all production activities on 
the farm. Once again, the program never got started. The technical assistant 
who was in charge of the first 12 farm records in 1972 went to Panama on a 
scholarship to study cooperatives. A second technical assistant who was re
sponsible for the adoption study resigned. 

In the first part of 1973, an undergraduate student from another local uni· 
versity requested ICA's assistance for him to study three horticultural crops in 
the Caqueza area, where his family farmed (39). His findings stimulated the eval
uator to organize a larger study that included data collected from 450 producers 
of onions, beets, lettuce, and cabbage (114). Furthermore, the assistance given 
to this student encouraged two of his colleagues to become interested in work
ing in the project area, and this resulted in a further thesis recording the fre
quency of land use on 450 holdings (93). 

In conjunction with the evaluator and advisor, the home economics staff of 
the project carried out a nutrition survey to establish the nutritional status of the 
Caqueza population and to determine whether this might be modified by project 
action. The results from 289 farm family interviews showed that: (1) preschool 
children received diets that were better than the family average; (2) nutrition was 
better in higher income areas; and (3) protein and calorie intake levels were 
more highly correlated to expenditure (the proxy variable for income) levels 
than were vitamin A and calcium ( 112). These last two items appeared to be the 
ones that warranted priority action in nutrition education programs. 

Prior to this study the home economics team, in collaboration with staff of 
the Home Economics F acuity of the University of Manizales, had carried out a 
"felt needs" survey with farm wives. This indicated that the poor response to the 
home economics program did not necessarily mean that its objectives were 
wrong, but that there was a lack of motivation, time, or activity attractiveness to 
the recipients. The survey clearly indicated that the home economics group 
needed to modify their approach if they were to have an impact. 

The impact of the innovations introduced by the new project director in 
mid-1973 were considerable. A list of research needs was developed and re
searchers (students) from ICA's graduate school were sought. Four students in 
economics agreed to do theses on the project, on the "real cost of credit" (121), 
the relation between risk and wealth in potato production ( 119), milk production 
from units with 4-12 cows ( 1), and the economics of scale in egg production ( 16). 
In addition, an evaluator being trained at Caqueza for another RDP carried out a 
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production cost study of arrowroot (arracacha), one of the minor crops in the 
Caqueza area. In 1974 and in subsequent years the thesis program built up, 
using not only Caqueza but also other projects, and in 1976 approximately 30 
M.Sc. theses a year were under way in these projects. 

Methodology for Analytical Studies 

The project's earliest agronomic trials showed that new technology could 
double potato yields and triple yields from corn. However, with horticultural 
crops, a number of farmers already seemed to be utilizing modern technology 
and the potential for yield increases appeared to be less. To test this hypothesis 
it was decided to conduct a comparative group analysis of farm costings using a 
technique developed in France by Chambart de Lauwe (19) (and known in 
Colombia as Cabeza y Cola or "Head and Tail"). The simplicity and ease of this 
type of analysis was quickly recognized by ICA's agricultural economists as well 
as by the field team, and it has since become a standard technique for 
production analysis in Colombian RDPs. 

The essence of the method is to divide the producers into three groups 
based on the distribution of their net earnings from the production of a specific 
commodity. The first group comprises those farmers who fall into the upper 
15%15 of this distribution. This group is called the Cabeza (head). The second · 

Numerous on.farm field days were also held; the project staff had no land of their own 
and all trials had to be conducted on farmers' land. (Photo: ICA) 

15The choice of 10, 15, 25, or any other percentage is somewhat arbitrary. It is desir· 
able to have enough cases in each group to give some basis for inference, but not too 
many so as to decrease the likelihood of significant differences showing up between 
groups. 

132 



group has the lowest 15% of net earnings, and is called the Cola (tail). Those 
cases with earnings in between these two extreme groups fall into the middle 
group. Once the group choices have been made, the average use levels for each 
individual production practice are compared between groups. A statistical t-test 
is used for each variable, thereby selecting a recommended package of those 
items that emerge as being significantly different. This technique appears to be 
particularly useful for designing on-farm trials to test the adequacy of the pack
age recommendation that emerges from the Cabeza group. The Cabeza 
group's average input usage level was usually used as the midpoint input level in 
Caqueza field trials, which also used higher and lower inputs. 

Although the types of studies referred to above were useful for getting a 
field research program moving quickly, they did not provide information on the 
economic efficiency of resource use. To do this, production function analysis 
was included in the project's research. The first corn production study, already 
mentioned, developed Cobb-Douglas production functions for corn produced 
in association with legumes. In 1975, production function analyses were carried 
out on additional data. The results and interpretations are discussed later in this 
chapter. 

The crop frequency study determined the land-use pattern found on 450 
farms. These farms were located in eight of the nine municipalities in the project 
area. The ninth municipality (Gutierrez) was so inaccessible that it never 
became deeply involved in the project programs. The sample size of 450 was 
determined as a compromise between what was desirable statistically and what 
was practically feasible and it was an effort to cover about 3% of the total farms in 
the eight municipalities and to include at least 200 farms in both the corn and the 
potato zones.16 Although this technique was imperfect, it did provide a large 
enough sample to discount many sources of error. For each of the two zones, 
average farm size and area cultivated per crop were derived, and land use pat
terns throughout the year were recorded. This enabled the total area under each 
crop to be calculated. 

By combining land use data with average input information and average 
factor return rates per crop, it was possible to make crude calculations of re
gional resource demand levels and to derive family and per capita income levels. 

For crops such as coffee and bananas, which formed a small part of the total 
acreage in Caqueza, secondary sources of data were used. Special studies for 
milk and egg production were used to estimate animal production returns. In 
most cases, the interviews to collect information for budget analyses were 
straightforward and the cost and yield data were derived from the responses to 
questionnaires. However, the "real cost of credit" study was of a much different 
nature and required information on savings and income behaviour. Because of 
this the interviewer could not present a fixed set of questions but had to spend 
several days with each farmer conducting in-depth interviews. 

16ln addition to Gutierrez, the municipality of Quetame was discarded from this 
study because it had a very large area under upland pasture and a cropping pattern very 
different to the other seven municipalities. Hence, all of the land use, labour, and derived· 
income analyses were based on only seven of the nine municipalities in the project area. 
These seven do, however, appear to be characteristic of many Latin American "mini
fundia" areas. 
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Lessons Learned from the Analytical Efforts 

From the inception of the project, its approach was to field-test promising 
technology and then to derive appropriate recommendations for the use of this 
technology by farmers. Although the evaluator had a key role to play in this pro
cess, most of the project staff were uneasy about his activities, which in effect 
required him to question the methodology being used by the project and to 
monitor its results in order to be able to suggest a change of focus in project 
activities if this appeared to be necessary. The field staff felt that the programing 
aspects of his work were more important and that he should program all of the 
project's activities. This was an unrealistic attitude because the RDP evaluators 
were sociologists (or economists) and were not trained for programing agrono
mic and animal science research nor extension activities. Nevertheless, various 
evaluators brought a strong analytical orientation to the Caqueza Project and 
therefore contributed substantially to developing overall project philosophy and 
action plans and to broadening the outlook of the biologically trained staff. 

As more and more socioeconomic studies were completed, the role of the 
evaluator gained credibility. Various cost studies confirmed the conclusions 
reached by the agronomic research. Although the agronomists usually 
demanded more exactitude in their research designs, the socioeconomic work 
often provided information that could be used as guidelines for planning and de
signing future agronomic and animal science research programs. The fact that 
the evaluator, the agronomist, and the veterinarian lived and worked together, 
trying to solve mutual problems, led to the emergence of a mutual respect and to 
the development of a genuine multidisciplinary approach to problem solving. 
Two early examples stand out that clearly demonstrate this point. 

The first occurred when the agronomist found that it was difficult to obtain 
labour to work on the project's on-farm trial plots during the corn weeding sea
son. The evaluator hypothesized that there was full employment at that time, 
even though large masses of unemployed are generally reputed to reside in the 
rural areas of developing countries. This hypothesis was tested by conducting a 
series of over 2000 interviews. These indicated that there was indeed full or near
full employment in May and that there would clearly be problems in introducing 
a technological package that necessitated more labour use in that month. The 
second example relates to the overproduction of cabbages, which has already 
been referred to (Chapter 6), that led to the project's involvement in a marketing 
program. 

A key point in both of these experiences, as well as in numerous others, was 
that when problems arose that limited the farmer's ability to adopt new technol
ogy and increase his productivity, both the social scientists and the agricultur
alists were in the field living these experiences together with the farmers. Theory 
held no precedence; field experience held sway over theoretical expectations. 

The Existing Production System 
Cropping Patterns 

Multiple cropping, be it mixed, associated, or intercropping, is commonly 
practiced by small farmers around the world, yet each region combines its crops 
in different ways. For the purposes of this chapter, an effort will be made to 
break down the term "multiple cropping"11 into its component parts in order to 

17The type of multiple cropping used in Caqueza is referred to locally as "associated 
cropping," which is the term used in this text. 
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examine both the system as a whole and its major components in terms of their 
profitability, productivity, and factor returns. 

Most Caqueza farmers practiced various forms of" associated" cropping in 
which two or more crops were cultivated at the same time, either in the same 
row or between rows (interrow) and occasionally (as in the case of corn and 
beans) even in the same hill. The farmers referred to this essentially simulta
neous cropping pattern as "associated" cropping. It would involve the simul
taneous production of as many as 11 crops. Superimposed on this associated 
(simultaneous) cultivation, they also increased the intensity of land use by: (1) 
planting a different crop or crop combination after the first crop combination 
was harvested (rotation); (2) repeating the first crop combination the same year 
(rotation); or (3) reintroducing the same or a different crop or crop combination 
before the first crop was harvested (relay cropping). Figure 12 illustrates the dif
ferent cropping systems that have been found in the project area. 

Associated cropping patterns were generally encountered as within-row, 
but interrow plantings were also common. This was true for all three systems of 
associated cropping. Of the three, relay associated cropping was the most 
common. Within this system, combinations in which corn, beans, and broad 
beans predominated occupied over 65% of the cultivated land. However, high 
value horticultural crops, such as onions, were generally grown in monoculture. 

Cropping 
Systems 

Monoculture 

I I I 
I In In I Alone i Rotation Reliei Alone• 
I 
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I In I 
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Fig. 12. Cropping systems used in Caqueza. 
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The "frequency of production" study, in addition to identifying land-use 
patterns, attempted to determine why farmers planted crops in association. 
Responses varied but were all closely related to the basic concept of resource 
scarcity and to the risk of investing in only one crop at a time. The farmers knew 
that if several crops were present in the field when a natural calamity struck, be it 
rain, drought, disease, or pests, not all of the crops would suffer the same degree 
of damage. For example, there was a fungus that reduced broad-bean produc
tion in the project area but that did no harm to the associated corn plants. 

In the frequency study, 36% of the respondents reported "custom" as the 
reason for associated cropping. Presumably this "custom" originated as a result 
of other reasons for associated cropping and was a secondary response. Other 
reasons cited for associated cropping were risk avoidance (28%), maximizing 
production ( 19%), land shortage (9%), and subsistence consumption (9%) (Table 
3). 

Risk avoidance, in this specific situation, was taken to mean natural cala
mities. Maximizing production referred to the local Caqueza concept that 
because land was scarce, it must be completely covered by a producing crop so 
that production from the land was maximized. This was essentially the same 
explanation behind the land shortage response. The farmers argued that if a 
single crop was planted along the row, the furrow itself was left unproductive. If 
land was scarce, and total production failed to meet the family's food demand, all 
of the area needed to be made as productive as possible. Hence, plant popula
tions (pooling all crops on the land) were high, and both the row and furrow were 
utilized. Subsistence consumption referred to the fact that subsistence 
farmers is usually produce most of their food needs on their own land. They try to 

Table 3. Farmers' reasons for using associated cropping (93). 

Zone 1a: Zone II: Total: 

No. farmers interviewed: 190 225 415b 

% % % 

Custom 38 35 36 

Risk 31 26 28 

Maximizing production 21 16 19 

Scarcity of land 3 13 9 

Subsistence consumption 7 10 9 

Total 100 100 100 

a Zone I is below 2200 m and Zone II is over 2200 m above sea level. Generally, corn predominates in Zone I and 
potatoes in Zone II; hence, these zones are referred to by project staff as the corn zone (Zone I) and the potato zone 
(Zone II). 

bThis number is less than the 450 referred to earlier because, as already noted, the data from the municipality of 
Quetame were atypical and were, therefore, discarded. 

1ssubsistence farming is usually defined in terms of the percentage of the value 
product produced on the farm that is consumed by the farm family. In the context of the 
Caqueza area, this concept is not very useful. However, all farm families produce some 
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grow several different crops intermittently spaced throughout the year to come 
closest to providing a steady, diversified diet for their family all the year round. 
However, as this explanation only accounted for 9% of the responses, it was 
apparently not the dominant reason for associated cropping in Caqueza. 

One significant difference arose between the responses in the two ecologi
cal zones. Only 3% of the farmers in the "poorer" corn zone suggested that scar
city of land was the reason for associated cropping, whereas in the "richer" 
potato zone 13% gave this response. The difference may be attributable to the 
fact that "scarcity of land" and "maximizing production" really amounted to the 
same thing and the pooled response to these two issues was very similar for the 
two zones. Perhaps the two most important implications to be drawn from this 
survey were that the Caqueza farmer was very well aware that: (1) agriculture 
was a risky business; and (2) the resources at his control were scarce and limited. 

Production Cycles 
In parts of the project area the land is cropped for the whole year. The 

seasons are characteristically called "major harvest" (Ano Grande) and "minor 
harvest" (Ano Mitaca) (said to be derived from Mi tad de Carrera or "half way"). 
The designation of major or minor harvest season depends on the relative im
portance of the crop. 

The major harvest season is associated with the most important crop. Thus 
in the corn zone, the major harvest season begins in March or April when the 
corn is planted immediately after the first spring rains. This corn is not harvested 
until November or December. Thus the major harvest season for corn occupies 
8 months. The land is then replanted in corn the following March or April. Some 
of the legumes or vegetables that are grown in association with the corn are, 
however, harvested as early as August. It is general practice to leave beans to 
dry on the vine with the corn until November, but broad beans, peas, and some 
other cash crops, especially intercropped potatoes, are harvested as soon as 
they mature. March to August is the major harvest season for these crops, and 
by planting in relay a second legume crop can be harvested before the full effects 
of the drier winter season are felt. Thus, the minor harvest season for the relay 
crops begins in September and extends until February. The legume during its 
minor harvest season is in relay with the corn, which is still in its major harvest 
season. 

At higher altitudes, in the potato zone, the cropping seasons are not so 
dependent on the weather. Some farmers have natural irrigation from streams 

portion of their crop for their own consumption and use another portion for barter (only 
their home vegetable garden is kept completely for themselves). Because each and every 
farmer enters the market place with some commodity at some time, he becomes a "com
mercial farmer." To define a subsistence farmer as one who trades not more than 50%of 
his value produce from farming does not seem to be a satisfactory definition. All of the 
Caqueza farmers trade part of their production; all of them also consume part of their 
production. They are more aptly described as "commercial-subsistence" farmers, the 
trade-off being one of degree depending on their relative position on the scale of resource 
endowment. 

It would be misleading to consider the Caqueza farmer as a commercial farmer like 
the Manitoba wheat farmer. But it would also be incorrect to classify the Caqueza area as 
a subsistence farming region. This is an area of small farms that provide up to 100% of 
Bogota's consumption of some commodities during certain parts of the year. The region 
obviously includes aspects of commercial farming. Perhaps definitions such as "commer
cial" and "subsistence" form the extremities of a continuum scale similar to the risk-un
certainty scale. 
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that flow for 9-12 months of the year, and at the equatorial latitude of the project 
it is possible for them to manipulate planting dates at will. This also occurs, to a 
lesser extent, in the predominantly horticultural area lying between 1800 and 
2200 m above sea level, which is a region that tends to be intermediate between 
zones I and II. 

Parts of Zone II have two potato crops: the first is from April to August and 
the second from September to January. The former is the major harvest season 
- when yields from traditional potato varieties run close to 14 tonnes per 
hectare. The second is the minor harvest season - at this time production aver
ages about 8 tonnes per hectare. Unfortunately, these two harvests correspond 
to the major and minor harvest seasons of other areas surrounding the Bogota 
market. This results in low prices for potatoes in August, whereas prices in 
January are generally high. Thus, although potato production is not as high in 
the minor harvest, net profits may be greater than in the preceding period be
cause of the higher prices. Potatoes are also sometimes grown in rotation or 
relay with corn. Because the growing period of the corn is longer and two crops 
cannot be taken in a 12-month period, the corn (with associations) is grown first, 
and then potatoes (with or without associations) are grown in rotation or relay as 
the minor harvest. If potato associations are grown in the spring, there is no time 
for corn and the minor harvest is usually a vegetable crop. 

Resource Availability and Use 

Land 

The soils of the arable lands of the Caqueza area are classified by the 
USDA Soil Classification Service as being of land capability classes 3 and 4. 
According to this classification, these soils require careful agronomic 
management to produce adequately. Class 3 and 4 soils can have steep slopes 
and, indeed, much of the land in the Caqueza Project area is precipitous. 
Nevertheless, the area not only feeds its population but produces a substantial 
amount of farm produce for the Bogota market, thus, perhaps, demonstrating 
the care that needs to be given to interpreting land capability classifications in 
terms of defining small-farm production potentials. 

The frequency study revealed that the upland farms in Zone II were on 
average more than 50% larger than farms in Zone I. Field sizes were recorded 
and used to examine the extent to which farmers diversified their cropping 
patterns. The average size of corn and potato fields in both zones varied from 
0. 75 to 1.5 hectares (ha), whereas vegetable fields averaged approximately 0.5 
ha in size. In Zone I a farm consisted of about two fields and in Zone II it averaged 
four. The only real distinguishable difference between the two zones in terms of 
field size was that potato production in Zone I was more of a commercial type 
insofar as production in monoculture tended to be in larger fields. 

Capital 

Measurement of the capital resources of small farmers is a difficult task. 
Official or semiofficial government institutions can rarely obtain accurate re
sponses to survey questions on the topics of incomes and wealth. Farmers are 
often suspicious that the information is being collected for taxation purposes. In 
spite of this, some of the graduate students preparing their theses in the project 
area made useful progress in determining farmers' capital resources either by 
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From the onset of the project, it received strong political backing. Here, the Colombian 
Minister of Agriculture (centre, in white ruana) and the Regional Director of ICA (behind 
the Minister), who later became Director-General of the organization, are shown visiting 
one of the project's earliest corn experiments. (Photo: ICA) 

direct questioning or by building up this information from secondary sources of 
data. 

One method used to determine the value of purchased inputs used per farm 
was to calculate the cash requirements (hired labour and purchased inputs) for 
producing different crops and then to combine these requirements according to 
the crop mix per farm. This enabled an estimate of expenditure on crop produc
tion per farm to be derived (Table 4). It was calculated that 0.6 ha on each farm 
was noncultivated land (houses, buildings, roads, paths, etc.). 

This left 1.6 cultivated ha per farm in Zone I and 2. 9 ha in Zone II, or a mean 
of 2.25 ha per farm for the two zones. Frequency study data were then used to 
calculate cash requirements per farm, which averaged U.S. $696. 

A series of other studies (Table 5) was carried out to estimate farm income, 
land value per farm, and farm net worth. In addition to direct questioning, land 
values were estimated by various techniques. One was to divide annual rental 
rates by the current interest rate on savings; another was to divide farm income 
by the same denominator. The first method was not very satisfactory, because 
rental rates often failed to reflect the real earning power of land, which was often 
rented by proprietors who were short of cash for investing in crop production. 
Hence, there was no realistic relationship between rent and production and the 
landowner only had the first option. Furthermore, renting did not involve any 
risk, whereas crop production did. 
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Table 4. Annual cash requirement for crop production in Caqueza (1973) (93). 

Cash required 
Crop Area planted (ha) per farm (U.S. $) 

Corn and associates 
Major harvest 1.49 175 
Minor harvest .OS 5 

Potatoes and associates 
Major harvest .45 239 
Minor harvest .16 84 

Horticulture 
Major harvest .32 125 
Minor harvest .18 68 

Total 2.25 a 696 

aBecause of the complexity of the associated cropping (i.e., com~beans), the total area exceeds the sum of the 
components. 

Table 5. Farm income, land values, and farm net worth in the Caqueza area. 

Farm net worth 
Value of (U.S.$) 
animals. 

Avg Net farm Value of equipment, "Calculated" 
farm size income crop land & buildings "Direct income/interest 

Source (ha) (U.S $) (U.5 $) (U.S.$) response" rate 

Credit 
study (121) 3.05 922a 3096 2437 5533 7680 

Nutrition 
n.a.b study (I 12) 6383 n.a. 483 n.a. 5314 

Migration 
study (118) J.95 (crop 6J2C 3692 1634 5325 5W7 

land only) 

Land·use 
study (93) 

Zone I 2.20 539c n.a. n.a. n.a. 4492 

Zone 11 3.50 978c n.a. n.a. n.a. 8147 

aBased on total farm income. 

bn.a., not available. 

cBased on crop production income only. 

For example, in 1972, when land rental rates in corn-producing areas were 
U.S. $28 per cropping period, returns to land were roughly equal to rental rates. 
However, product prices have increased rapidly since that time and land rental 
rates have not kept pace with this rise (especially for land used for horticultural 
crops). For these reasons it is not very satisfactory to estimate land values from 
rental rates and it was decided to use estimates derived either from income cal
culations or from obtaining farmers' direct responses to questions on this 
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subject. In passing, it should be noted that land values derived by both of these 
approaches are much higher than those that lending institutions currently utilize 
for collateral purposes, especially for small farmers. 

The average values for farm "net worth" derived by these various 
approaches ranged from U.S. $4492 to $8147. The average of the five studies 
was $6146. The credit and migration studies, which derived "net worth" by 
direct questioning, averaged about 15% less than the farm net worth value 
derived from fram incomes. This may be attributable to a tendency to re
spondents to this type of survey to deliberately deflate values that might be used 
for tax purposes. 

The 1973 net farm income derived from these studies ranged from $539 to 
$992 with an average from the four studies of U.S. $708. This gave a fairly good fit 
with the baseline study estimate of $638 in 1972. It is of interest that the nutrition 
study showed that the average value of the food consumed by the farm family 
was $542 per annum. This suggested that the disposable income per family in 
1973 was $166, a sum that had to cover purchased inputs, hired labour, health, 
education, and other requisites. Clearly, this situation offered the small farmer 
limited hope for change unless he entered the credit system. 

Labour 

The two preceding sections have illustrated that the small farmer in the 
project area was confronted by a lack of both land and capital. A number of 
economists have suggested that this is not true in the case of labour and that 
surplus labour can actually be siphoned off from the rural sector to act as a 
catalyst to the economic development of the nonagricultural sector. However, 
the results from the analysis of labour availability in Caqueza suggest that this 
may be an oversimplification of the situation because of fluctuations in the 
seasonal demand for agricultural labour. Indeed, in the project area, virtual full 
employment was encountered during the months of April and May. 

In addition, the project's labour-use studies suggested that an equilibrium 
had been reached whereby the returns to agricultural labour were comparable 
with the returns that could be obtained by fully employing the available labour 
force at the minimum urban wage rate. 

A total labour demand schedule was developed by combining data from the 
frequency study (which generated detailed land-use patterns) with production 
cost studies that indicated labour use per crop for each month of the year (Fig. 
13). 

Corn production had its peak labour demands at the times of planting, 
weeding, and cultivating, rather than at harvesting. This was due to the fact that 
all planting took place at the start of the rainy season, whereas harvesting was 
spread over several months, depending on the location (especially altitude). The 
corn labour-use pattern strongly influenced the total labour demand schedule 
because corn and its associates were planted on two-thirds of the cultivated land 
in the area. 

The amount of labour employed per cropping activity, expressed as a per
centage of the total labour demand each month, is shown in Fig. 14. Corn 
dominated labour use in April and May, but for the other months, excluding 
November and December, potatoes were the main user of labour. Labour use in 
horticulture was primarily from July through December, and was especially 
heavy at the beginning of the minor harvest in November and December. Of all 
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Fig. 13. Monthly labour use per hectare for various crops in Caqueza, 1973. 

the labour employed throughout the year, corn and corn associations ac
counted for 27%, potatoes and potato associations 36%, vegetable crops 27%, 
and other crops 10%. 

A full employment value was calculated to examine the possibilities of tech
nological change in terms of labour availability. The available labour force in the 
area was derived from National Census Bureau data, which estimated the 
working force available for agriculture as being 26.5% of the total population. Full 
employment was estimated at 20.5 working days per person per month for this 
work force (4 days were counted as rest, 4 days for marketing, and lYi days for 
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Fig.14. Labour used each month for specific crop groupings. 

public holidays or sickness). Based on these assumptions, the work force 
available per month was 275254 man-days. 

This figure was adjusted to account for nonagricultural activities that ab
sorbed part of the rural working force throughout the year. Some rural workers 
were employed in local municipal public works programs (road repairs, water 
works, and electrification) as well as in local food- or fiber-processing activities. 
According to the most recent Colombian agricultural census, rural non
agricultural occupations absorbed 11% of the available rural work force. In 
addition, time was spent on activities such as house repairs, looking after live
stock, and fetching water, so that the available agricultural work force was 
somewhat less than 245000 (275254 less 11% is 244977) man-days per month. 
For this reason it is felt that the analysis is somewhat on the conservative side 
vis-a-vis full agricultural employment because the full 245000 workdays per 
month have been used as the base value. 

Figure 15 shows labour use in crop production expressed as a percentage 
of full employment in this activity. Over the year as a whole, 57% of the labour 
resources available for agriculture were utilized. 

Efficiency of Resource Use 

Efficiency Criteria 

When the supply of resources is unlimited, profits are maximized when the 
marginal value products to cost ratios are equalized for all resources. However, 
"unlimited supplies" of resources were not encountered in Caqueza among the 
small farmers studied. In such a situation, then, it became quite difficult to 
identify the economically optimum input level. Indeed, it appeared that the 
Caqueza small farmer was more worried about survival from year to year than 
about maximizing income in any given year. The information obtained from the 
various field surveys suggested that the farmers tried to ensure, if possible, that 
returns to "owned resources" from the activities in which they were employed 
were sufficient to sustain the life of the family. 
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Fig. 15. Labour use for crop production in absolute workdays and as a percentage of 
full employment in agriculture, 1973. 

Because wealth levels were also small, the farmer was not able to absorb 
large losses from any given production process. Hence, the more that 
production variance increased due to the vagaries of the weather and other un
controllable factors, the more reluctant the farmer was to employ scarce 
resources in such activities. Thus, activities that required large investments 
were shunned. In fact, the overall analysis gave credence to the idea that the 
Caqueza small farmer was a risk-averter, a conservative decision-maker, and 
above all else, a "rational economic being." The problem in attempting to ana
lyze this rationality in farm decision-making arises from the difficulty in under
standing the real input-output relations under which the farmer operates. 

The Caqueza small farmer knew that no matter which production activity 
he selected, its returns would need to be large enough to pay for its costs. This 
naturally made him cautious about changing his traditional practices. The 
project could find no evidence that the Caqueza farmer misallocated his re
sources. However, because it was so difficult to determine the real prices, costs, 
risks, production levels, and inputs used by the Caqueza small farmer, it was 
equally difficult to prove that resources were always used efficiently, even 
though a number of studies were directed to this end. 

Information on the level of inputs used by Caqueza farmers for the major 
crops and associations that they produced was obtained from the cost surveys 
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The scope for genetic improvement of traditional corn varieties is considerable. The 
small cob on the right, which grows surrounded by many leaves, gives low but reliable 
grain yields. (Photo: Barry Nestel) 

referred to earlier. These surveys employed the interview technique because the 
farm record system failed to generate the required data. 

By adding market prices to the input and output values it was possible to 
derive production functions. This was done for 131 sets of data from potato and 
potato associations, 189 from corn and its associates, and 698 for horticultural 
crops. Figure 16 shows the costs of purchased inputs and total labour, and the 
value of production per hectare for each of the three sets of crop groupings. 
Purchased input costs were low for corn and associations, higher for the 
horticultural crops considered, and highest of all for potatoes. Labour costs, on 
the other hand, varied little from crop to crop, with the exception of corn, where 
they were very low. Land was generally owned by the farmers, rather than 
rented, and hence was rarely considered as a direct cost. 

Returns to Land 

The efficiency of land use for different crops was determined both by com
paring land returns with land values and by relating the marginal value product of 
land to land value. For the former analysis, the value of the land was based on the 
imputed rental rate per harvest season. If a competitive market existed for land, 

145 



400 
U.S.$ 

200 

0 

U.S.$ 

a) Purchased Inputs per Hectare 

.. v 

l " = .. .... 
Corn& 
assoc. 

b) Total Labour Cost per Hectare 

0 
c 1 . 2 
~ I-

Horticulture 

2001 

o~ 
Com& 
assoc. 

~ 5 ~ 3 ~ ! 
Horticulture 

1600 
U.S.$ 

1200 

800 

400 

0 

c) Gross Value of Production 
per Hect;iire 

l 
Com& 
assoc. 

.. 2 .... c 

~ " .2 ii ~ ... I-

Horticulture 

cc 
~ .. 
"'~ 

I ~J; I 

c 

l 
J 

Potato& 
assoc. 

Potato& 
assoc. 

Potato& 
assoc. 

Fig. 16. Purchased inputs, total labour cost, and gross ualue of production for the major 
crops in Caqueza, 1973. 

the rental rate would equal the opportunity cost of land. One method for deter
mining the opportunity cost of land would be to multiply land values by the 
annual real interest rate on savings. 

From Table 5 it is possible to calculate that in the credit study land values 
averaged about $1000 per ha and in the migration study $1900 per ha. The cor
responding land opportunity costs, based on an interest rate of 26% (the oppor
tunity cost of capital in the credit study), would be $260 and $494 respectively. 
As the land values derived in Table 5 do not distinguish between com-producing 
land and horticulture or potato-producing land, and experience in the project 
area made it clear that these values differed substantially, an arbitrary division 
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was made. This allocated corn land a value of $800 per ha, with an opportunity 
cost of about $200, whereas for land in potatoes or horticultural crops the re
spective figures were $1500 and $375. Calculations of the net value of production 
per hectare for the major crops produced in the Caqueza area are presented in 
Fig. 17. This shows that all crops returned at least their rental rate and that all 
except corn returned as much as their opportunity costs or more. 

Because of multicolinearity in the production function analyses, it was 
impossible to obtain accurate information on the marginal value products for 
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Fig. 17. Net returns per hectare of land and estimated marginal value products for land 
for the major crops produced in Caqueza, 1973. 
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land. Nevertheless, an estimate based on a regression coefficient of 0.6 in the 
Cobb-Douglas function could be hypothesized, giving the results shown in part 
(b) of Fig. 17. The value of 0.6forthe regression coefficient is considered to be in 
the range of acceptability because it is known that land does, indeed, account for 
a large amount of production variability in the Caqueza area. 

The marginal value products depicted for land again appear to be above the 
rental rates and, except for corn, are also above the opportunity costs as well. 
Hence, land is shown to be clearly overemployed19 when used for horticulture or 
potatoes but not for corn. This suggests that land was not a limiting factor in the 
production of corn and its associates in Caqueza. 

Another method for estimating Cobb-Douglas regression coefficients for 
land was also used. This assumed constant returns to scale and, thus, calculated 
the land coefficient as the difference between the sum of the other regression 
coefficients and unity. 

Table 6 shows the regression coefficients and the corresponding marginal 
value products of land for each of the two production function models used. It 
can be seen that land was overemployed vis-a-vis rental rates (the marginal value 
products were greater than the respective rental rates of $31, $37, and $42 for 
corn associations, potato associations, and horticultural crops), but under
employed for corn associations in terms of the opportunity cost for corn-pro
ducing land ($200). This is a significant observation, because corn land accounts 
for two-thirds of the planted acreage in the area, and we have suggested that the 
opportunity cost method for valuing land is superior to one based on rental 
rates. Although it was not possible to prepare production functions for potato 
production, the regression coefficient would have had to be less than 0.4 to 

Table 6. Imputed regression coefficients and marginal value products for land under major 
crops in Caqueza (1973). 

Marginal value products (U.S. $/ha) 

Model 1a Model II Model I Model II 

Com-bean .45 .41 90 82 

Corn-broad bean .46 .28 91 55 

Com-broad beans-beans .86 .83 149 144 

Corn (average) .57 .49 109 94 

Beets .56 .13 470 109 

Lettuce .74 .56 714 541 

Onions .59 .42 932 664 

3Model l disaggregates hired and family labour, and model II uses a total labour variable, both in a Cobb-Douglas 
production function. 

19For the sake of clarity in the discussion that follows, the term "overemployment" is 
taken to mean that a factor is used at a point where its marginal value product is greater 
than its price, i.e., a point to the left or less than optimum in the production function 
figure. This is precisely the same as underuse, suboptimal, or underutilization. 
"Underemployment," on the other hand, is just the opposite, referring to the use of an 
input excess of its optimum level, so that its marginal value product is less than its price. 
This means that the factor does not even earn its cost and for this reason it is 
underemployed. Similarly, underemployment is the same as overutilization or overuse. 
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produce marginal value products below $375, the opportunity cost of potato
producing land. Because only one of the sums of coefficients was below 0.4 in 
Table 6, presumably that for potatoes would not be so small. This tends to 
confirm the hypothesis that potato land is overemployed. 

Returns to Cash 

Over 80% of the farmers in the Caqueza area owned all or part of their land 
and, as noted already, rental costs were low and the farmers did not usually 
consider land costs when calculating their returns. Likewise, family labour costs 
were not usually considered in the decision-making process. The Caqueza 
farmer regarded his production cost as his cash outlay for hired labour and 
purchased inputs. On this assumption, corn and its associates yielded an 
average return of over 75% on cash outlays. This return was well above the 
opportunity cost of cash (26% per annum) in the project area. 

Returns to cash for potato production were very high and those for other 
vegetable crops even higher. When all input costs were included, with family 
labour and land rent costed at market prices, the net profit from corn and asso
ciates was similar to the opportunity cost of capital. However, the net profits 
from potatoes and vegetable crops were well in excess of this (Fig. 18). In such 
circumstances, vegetable and potato production would appear to be very com
petitive with the nonagricultural sector in terms of the use of capital. However, 
there does not seem to be an increasing flow of capital for potato and vegetable 
production, which may suggest the existence of hidden costs that have not been 
taken into account. Possibly this situation is attributable to production or mar
keting risks, a situation that will be examined in later chapters. 

Returns to Selected Inputs 

The data presented earlier in this chapter were used to derive production 
elasticities, and from these elasticities, average and marginal value products 
were derived for the major crop groupings. 

Corn and Associates 

The traditional corn-legume production in Caqueza is generally not 
associated with fertilizer or pesticide use; thus, production elasticities for these 
inputs are negligible. However, organic fertilizer appears to be overused in 
economic terms. Nevertheless, it is usually produced on the farm at virtually no 
cost and there is little market for it. 

Two major input costs in traditional corn production are seed and land 
preparation (using oxen). Their marginal value products are both greater than 
unity, so that profits could be increased by greater expenditure on both of these 
items. This is illustrated in Fig. 19, which shows the degree to which seeds and 
land preparation are underutilized. In contrast, both hired and family labour can 
be seen to be overused. 

Because fertilizers and pesticides were not used to any extent in 1973, they 
are omitted from the figure. Nevertheless, the results of experiments in the 
project area (Chapter 10) indicated that returns would be increased by using 
appropriate levels of fertilizer and pesticide, increasing plant populations, using 
improved varieties, and improving labour efficiency (i.e., reducing labour usage). 
All of these recommendations agree with this analysis based on correlating 
marginal value products with input prices. 
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Potatoes and Associates 

In the production of potatoes (and associates) inorganic fertilizer was the 
major purchased input and this was found to be employed in excess of its 
optimum use level, a finding that was confirmed by the agronomic trials. 
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Fig. 18. (A) Returns to cash outlays (solid block) and (B) net profits (open block) for 
major crop groupings in Caqueza, 1973. Expressed (A) as U.S. $per hectare and (B) as a 
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Caqueza, 1973. 

Pesticides also appeared to be used at levels in excess of the economic 
optimum, either in an effort to overcome insecticide-resistant species or because 
farmers felt safer using more than the very small quantities needed with modern 
insecticides. This issue was not studied but it is one that would appear to justify 
closer examination. 

Seed use appeared to be suboptimal, and this was in accord with the 
agronomic work that suggested that plant populations should be higher and 
seed quality improved. Finally, labour, particularly family labour, was shown to 
be used at a level well in excess of the economic optimum (Fig. 20). 

Vegetable Crops 

In vegetable production, a strange situation occurred with respect to cab
bages in that farm yields averaged only 5 tonnes per ha whereas experimental 
yields at Tibaitata, the nearest ICA research station, were of the order of 50 
tonnes per ha. Farmers appeared to be reluctant to use new technology for this 
crop because the market appeared to be constantly and easily saturated, and 
the price elasticity of demand to be very low. New technology required additional 
inputs, especially inorganic fertilizer, and the use of this raised production costs 
to a degree whereby the use of the new technology would not be economically 
attractive unless market prices rose something like eightfold. 
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Fig. 20. Marginal ualue products for production inputs used for potatoes and associates 
in Caqueza, 1973. 

Figure 21 shows that the degree of underemployment of resources was less 
for vegetable crops than it was for com and potatoes. For onions, and beets, 
labour tended to be underutilized as did seed for all four vegetables studied. 
Fertilizer was, however, overused except on onions. 

Labour Returns and Employment Elasticities 

Although labour was overutilized in both corn and potato production, the 
two crops that covered over 80% of the area under cultivation, the average 
returns from labour use were high and sometimes reached two to three times 
the market wage rate (Fig. 22). For all crops except cabbage, the returns to 
labour exceeded labour costs and, as was the case with the purchased inputs, 
the returns to labour used for vegetable and potato production were more than 
double those of labour used for corn (Fig. 18a). 

Although the field surveys obtained information on the breakdown between 
hired and family labour, it was felt that the farmers' distinctions in their responses 
between these two labour factors were less than reliable. Consequently, most of 
the analyses in this chapter have been made using the aggregated value for total 
labour. The results of disaggregated analyses are presented in some of the 
figures on marginal productivities, but the authors are not fully convinced that 
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Fig. 21. Marginal value products for production inputs used for horticulture in Caqueza, 
1973. 

these separate values actually reflect reality. The situation is complicated even 
further by the existence of a third labour form, namely interchange labour. In 
this chapter this is treated as a form of hired labour, which is the way in which the 
farmers reported it. 

Two studies designed to measure the differences between these three 
forms of labour, their use levels vis· a-vis cultural practices, both within a crop 
and between crops, their employment elasticities in both the traditional and 
modern production technologies, and how this new information modifies the full 
employment concept, were under way at the termination of the project. 
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Fig. 22. Returns from labour employed in the production of major crops, Caqueza, 1973. 

This analysis of labour availability and productivity does suggest that "un· 
limited" supplies of rural labour are not available in the Caqueza area. Neverthe
less, labour is still the most abundant resource when compared with capital and 
land, as witnessed by its relatively lower marginal value product, and, for this 
reason, efforts should obviously be made to promote new production technol
ogy that has a labour-intensive bias. To determine which crops have this bias, 
employment elasticities were derived for the cropping activities analyzed in the 
preceding sections, in terms of purchased inputs, field size, and farm size (used 
as a surrogate value for wealth). 

In analyzing these results, it was found that employment elasticities for farm 
size were small, negative, and seldom statistically significant. For field size, the 
employment elasticity was negative and significant in all cases, i.e., the smaller 
the farmer's field, the higher his intensity of labour use. 

Three distinct patterns emerged from the employment elasticity analysis 
with respect to inputs. For corn production, the labour responses were low for 
fertilizer and pesticide, intermediate for seeds, and relatively high for land 
preparation. For potatoes, the labour responses to increasing levels of fertilizer 
and pesticide application were negative, intermediate for land preparation, and 
high for seeds. The only significant labour response observed in horticultural 
production corresponded to pesticide application. Each 10% increase in the 
latter resulted in a 1 % increase in labour use. To interpret these findings further, 
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Jmproued uarieties with larger cobs (on the left in preuious photo) and much higher yields 
were introduced to the area and were successfully adopted by the farmers after re
search had been conducted to reduce some of the risks associated with these new 
uarieties. (Photo: Luis Gabriel Bohorquez) 

the elasticities have been correlated with average input use levels and marginal 
productivities for the three production processes studied. 

Labour use in traditional corn-bean production was 62 man-days per 
hectare per year. The new technology package recommended by the project 
had an additional input cost of $77 per hectare and should, according to the 
employment elasticities derived, have led to an additional labour use of 53 man
days per hectare. The extra employment calculated in this way was indeed very 
similar to the estimates of the project staff regarding the extra labour required 
for fertilizer and pesticide application and for harvesting following the adoption 
of the new technology. Nevertheless, because it has been suggested that labour 
used for corn production was used excessively, that is, inefficiently, presumably 
part of any new technological package should embrace more efficient labour 
use. In fact, after analyzing the 1975 Corn Production Plan, it was observed that 
farmers who adopted the recommended package did employ labour more effi
ciently. Instead of using the predicted 115 man-days per cropping period, they 
used only 84 man-days, an increase of only 22 rather than 53 days. 

The situation was different for potato production where the new technology 
required very little additional costs as its main component was a change in the 
variety to be planted. This action would, of course, lead to a new production 
function, which could be expected to change the employment elasticity. Be
cause the improved variety was expected to lead to a yield increase of over 50%, 
it was expected that this would result in an extra 25 days of harvest labour (or 
less if a higher labour efficiency could be attained). 
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The data do seem to suggest that the Caqueza farmer is a rational resource 
user. In general, he appeared to select labour-biased technologies, as can be 
seen by observing the marginal rates of technical substitution of capital for 
labour. The marginal rate of technical substitution (MRTS) of capital for labour 
is the absolute value of the tangent or slope of the isoquant relating these two 
factors (Fig. 23). As this curve is negative, the relations can be expressed as 
follows: 

LlK -MPJ 
MRTS --= --

Lil MPc 

where MPr = marginal product labour; and MP c = marginal product capital. 

From the production function analyses, the ratio of the marginal product of 
hired labour to the marginal product of the capital input, for which the highest 
expenditures are required per hectare (fertilizer), can be calculated (Fig. 23). To 
support a labour-biased hypothesis, the crop with the largest acreage should 
have the lowest MRTS. More succinctly, this means that Jabour can be more 
readily substituted for capital inputs and still be productively efficient. This 
indeed is the case, as the MRTS value for com, the most widely grown crop, is 
0.24; for potatoes, the second most important crop in the area, 0.47; followed by 
onions 0.49; lettuce 1.08; and beets 2. 73. These figures suggest that Caqueza 
farmers are apparently aware of the tradeoff between capital and labour-biased 
technology, given their resource base. 

Caqueza Farmer's Expansion Paths for 
"'?- each Crop 

Lettuce (1.08) 

___ .-,____: Slope of the Mean Input Level lsoquants 

~------,--~--,--------r-----,---····~ 

Labour Expenditure 

Fig. 23. Marginal rates of technical substitution for major crops in Caqueza, 1973 (at 
mean input leuels). 

Rural Incomes 

From the data on monthly Jabour use for each crop, labour income in agri
culture was derived on both a monthly (Fig. 24) and an annual basis (Table 7). 

By calculating labour return rates per animal, the labour income attribu
table to livestock enterprises was also generated. These returns were based on 
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Fig. 24. Labour returns to crop production in Caqueza, 1973. 

livestock numbers using the animal populations in the area listed in the 1970 
Agricultural Census. Off-farm labour income was estimated from information 
contained in the 1973 Population Census with regard to nonagricultural rural 
employment in the region. It was assumed that such labour earned the equiva
lent of the local agricultural wage rate for hired labour (U.S. $1.21 per working 
day). 

In addition to labour income, values for the incomes from capital and land 
were derived. The return to capital was derived by applying an interest rate of 
26% to all cash inputs for crop and livestock production as well as to the livestock 
inventory. Returns to land were calculated by multiplying the average area 
under each crop by the appropriate land rental rate. 

The figures in Table 7 suggest that agricultural labour earned for the farmer, 
on the average, almost twice the value of the local agricultural wage rate for hired 
labour. Labour used for livestock production earned at almost the same level as 
that for crop production. The table shows that, on a per capita basis, regional 
incomes were $102 from labour, $26 from capital, and $9 from rentals. The total 
per capita income value derived by adding these three figures was $137, a figure 
slightly above the value of $128obtained in the nutrition study (112) and one that 
fits reasonably well with the data in Table 5, taking into account that the figures 
in Table 7 include capital and land income in most instances and are based on a 
family size of 7.5 persons. 
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Table 7. Returns to resources used in agriculture in Caqueza, 1973 (U.S.$). 

Total regional 
income 

Source ('000) 

Labour returns 

From crop production 3643 

From livestock production 1110 

From off-farm activities 393 

Total labour income 5146 

Capital returns 

Interest earned on livestock capital 

Interest earned on other capital used in 
agriculture 578 

Capital returns 

Interest earned on livestock capital 726 

Interest earned on other capital used in 
agriculture 5 78 

Total capital income 1304 

Land returns 

Imputed rental income 

Total income 

476 

6926 

Labour returns/ 
workday a 

2.33 

2.00 

1.21 

2.11 

3 Labour returns = value product (cost of materials + interest + imputed rent). 

Annual income 
per capita 

102 

26 

26 

9 

137 

Caqueza Small Farmers and Development Theory 

It is often stated that small farmers in developing countries underutilize 
their land and capital resources and overutilize family labour. Although in general 
this appears to be true in the Caqueza area, this chapter suggests that the 
farmers there appear to have made certain adjustments to improve their 
resource use. For example, the production of corn and its associates in the corn 
zone is characterized by the underutilization of purchased inputs and the over
utilization of labour with land use being close to the optimal leveL These con
clusions were supported by the on-farm crop-production trials that suggested 
that larger yields and bigger profits would result from the greater use of pur
chased inputs and a more efficient use of labour. In the case of potato production, 
the results show that resource use appears to be close to optimal. Returns would 
be increased slightly by reductions in labour and fertilizer use and more signifi
cantly by an increase in plant population accompanied by a change in seed 
variety. 

The vegetable crops studied in both zones demonstrate a somewhat dif · 
ferent adjustment pattern. Once again, purchased inputs (fertilizer, pesticides, 
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and seeds) appear to be often underutilized. However, in this case, labour use 
does not appear to be excessive but is close to the economic optimum. 

For potato production, labour is once again the "abundant" resource that is 
overutilized in the production process. However, with this crop, fertilizer is fairly 
efficiently employed. This may be attributable to two facts. First, wealth levels in 
the potato zone are more than 20% higher than in the corn zone. Second, the 
CAJA AGRARIA appears to disburse more credit for potatoes than it does for 
corn. 

It appears from this analysis that the Caqueza farmer adjusts his resource 
use levels rather carefully according to his resource availability schedule, factor 
productivities in different cropping activities, and the level of risk encountered 
for each crop. The excess supply of labour is used for the production of home
consumed crops such as corn and potatoes, the stable crops of the area and 
ones that have relatively low risk levels. For vegetable crops, which are pro
duced mainly for the market, are more risky, and require higher cash input levels, 
labour and other resources appear to be used much more efficiently. In the 
production of these, the farmer acts much more as an entrepreneur than he 
does in the production of his staples, especially corn. 

This chapter also illustrates the importance, when an attempt is made to 
generate new technology for small farmers, of giving priority to analyzing the 
existing input-output relations, thereby determining the existing level of 
economic efficiency in the employment of each production factor, and 
subsequently deriving the degree to which their supply is scarce or abundant. A 
descriptive overview has been given of how this task was approached and per· 
formed within the Caqueza Project, as well as in-depth analyses of the in
put-output relations encountered. The results presented set the stage for the 
following chapter, which records how acceptable new technology was created, 
given the resource limitations discussed here. 
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Chapter 10 

Research to Test the Value of 
Recommended Practices 

During the project's first 4 years, its staff carried out over 120 field experi
ments ranging from simple unreplicated variety trials on crops grown in pure 
stands, to replicated factorial trials with up to three variables involving associated 
crops (Table 8). In a number of instances, these experiments were carried out in 
conjunction with the socioeconomic surveys discussed in the last chapter. 

Table 8. Agronomic research in the Caqueza Project (1971-74). 

Variable Experimental No. experi- Treatments/ Replicates/ 
Year Crop studied a design mental sites experiment experiment 

1971 Potato v Random 12 5 1 
Corn v Random 10 5-7 1 
Corn N,P,(Kf Factorial NxP 5 10 3 
Corn N,D,V Factorial 4 14 3 

1972 Corn-(bean)b N,V Factorial 1 4 3 
Corn-(bean) N,D Partial factorial 2 6 3 
Corn-(bean) N,P,D Partial factorial 3 11,15 3 
Corn-(bean) N,P,M Partial factorial 1 15 3 
Corn-(bean) N,M,D Partial factorial 2 15 3 
Potato V,D Factorial 2 12 3 
Potato N,P,D Central composite 8 20 1 
Potato-bean N,P,D Central composite 3 36 1 
Potato-bean V,D Factorial 3 20 2 

1973 Potato N.P Central composite 13 9 2 
Potato-bean N,P,D Central composite 3 36 1 
Potato-bean V,D Factorial 3 20 2 
Com-bean N,T Partial factorial 5 13 3 
Corn v Random 12 3-7 1 

1974 Com-bean N,T Partial factorial 4 13 3 
Wheat V,F Factorial 1 2 
Barley V,F Factorial 1 2 
Onion V,F Factorial 2 10 3 
Other vegetables v Random 4 4-6 2 
Other vegetables v Random 7 2-5 1 
Corn v Random 10 4 1 

av= variety, N =nitrogen, P =phosphorus, K = potasssium, D =planting density, M =weed control, T =method of 
fertilizer application, F = composite fertilizer level. 

bTreatment effects were only measured for corn. 

CA single potassium treatment was added to factorial NxP design. 
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In this chapter the most important agronomic experiments are described 
and related to the project's overall strategy. In 1971 the research was confined to 
corn and potatoes. In 1972 attention was also given to the dominant associations, 
namely corn with beans and potatoes with beans. The poor farmer adoption 
rates for the project's 1972 recommendations led to particular emphasis being 
given in 1973 and 1974 to studying alternative fertilizer strategies for corn. In 
1973 most of the research on potato production was focused on the identifica
tion of site variables in order to select appropriate modifications for the initial 
fertilizer recommendations. In 197 4 some emphasis was devoted to research on 
alternative crops such as wheat, barley, and vegetables. In 1975 the project 
concentrated primarily on evaluating action programs rather than research, 
although the student thesis program was continued. 

Research in 1971 

Corn Production 

A total of eight new hybrid and two improved open-pollinated varieties of 
corn were compared with the traditionally grown varieties at 12 on-farm sites. 
Only three of the hybrids, H208, H255, and H302, outperformed the traditional 
ones. The first two hybrids were high-lysine corns. H302, although it yielded well, 
was a dent type that was much harder than the normal corn used in the area, and 
the staff thought that this might lead to problems of consumer acceptance. 
Nevertheless, it was decided to include all three hybrids in further trials. Many of 
the other improved hybrids tested showed poor emergence. In two cases this 
was due to poor germination. In general it seemed that the hybrids, which had 
smaller seeds than traditional corn, required better soil preparation. 

The 1971 corn fertilizer trials were, to a great extent, exploratory. Two 
experimental designs were used. The first used nitrogen20 and phosphorus at 
levels of 0, 50, and 100 kg/ha in a 3 x 3 factorial design planted at five locations. 
An additional treatment evaluated the effect of 50 kg/ha of potassium in combi
nation with 50 kg of both nitrogen and phosphorus. There was a significant yield 
response to nitrogen at all five sites, but to phosphorus at only two. Yield 
response to applied nitrogen varied from 400 to 2130 kg/ha and averaged slightly 
over 1000 ka/ha of corn. Phosphorus responses were considerably lower and 
averaged less than 100 kg/ha. Using traditional corn varieties, the level of nitro
gen application that maximized the economic return to the farmer was 100 
kg/ha. 

The second experimental design compared the yield response to applied 
nitrogen used on both hybrid and traditional corn planted at populations of 30 000 
and 37 500 plants per hectare. Considerable difficulties were encountered with 
the establishment of these experiments as the hybrid used (H401) germinated 
poorly and had to be replanted. This particular hybrid was not used in later years 
because of this. There were also problems of fertilizer burn because the fertilizer 
was placed too close to the seed. 

These experiments showed that the traditional variety outperformed the 
hybrid in the absence of fertilizer. However, both traditional and hybrid varieties 

20In this chapter the terms nitrogen, phosphorus, and potassium are used to repre
sent levels of N, P20 5, and K20 except for soil test values, which are expressed in N, P, 
and K. 
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responded to the application of 50 kg/ha nitrogen with the production of an 
additional 553 and 864 kg/ha of corn respectively. With 100 kg/ha nitrogen, the 
incremental yields were 993 and 1704 kg/ha. 

Clearly, the introduction of improved varieties or of hybrids was of little 
benefit unless the superior seed was accompanied by nitrogenous fertilizer 
(Table 9}. Because of the better supervision on the farms where trials were con
ducted, it appeared that they obtained yields on their control plots that were 22% 
higher than yields on neighbouring farms. This is a well-recognized phenomenon 
and was corrected for by deflating all experimental yields by 22% when carrying 
out an economic analysis of the results. 

As a result of the 1971 trials, it was possible to recommend a tentative pro
duction package in 1972. This combined the information obtained from the 1971 
research with general information about insect and pest control derived from 
ICA's research stations. The package recommendations were as follows: 

(1) Field preparation: This should be postponed until the soil was moist. 
Where necessary, an increased number of ploughings was recom
mended (the wooden plough used in the region does not turn the soil 
over but merely loosens its top 10-15 cm). 

(2) Seed treatment: Seeds should be slightly moistened and dusted with 
2Y2% aldrin powder before planting. 

(3) Plant population: Spacing should be 1 m between rows and 80 cm 
within rows; five corn seeds plus any seeds of the associated crop 
should be planted in each hill. Com should be thinned when it reached 
between 15 and 20 cm height, leaving three plants per hill. 

(4) Fertilization: An application of 100 kg/ha of nitrogen in the form of 
urea was recommended. Unless soil analyses were available, the 

Table 9. The com production recommendations used for 1972 (based on 1971 results)(43). 

Additional Additional 
yield net return Net return/unit 

(kg/ha) to farmer($) of cost 

Fertilizer response 

With improved variety and pest control 1880 132 1.8 

With improved variety but no pest control 1620 107 1.5 

With traditional variety and no pest control 1000 45 0.7 

Response to improved variety 

With fertilizer and pest control 540 56 14 

With fertilizer only 480 49 12 

With pest control only 0 Loss 

Response to pest control 

With improved variety and fertilizer 300 18 1.2 

With traditional variety and fertilizer 200 7 0.4 

With traditional variety but no fertilizer 100 Loss 
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recommended phosphorus level was 50 kg P20s/ha. The phosphorus 
source generally recommended was the commercially available 
10-30-10 to be applied at planting time together with a third of the 
nitrogen, and the remaining nitrogen was to be applied at 45-50 days 
after planting21, usually at the time of the second weeding. 

(5) Control of cutworms (Agrotis sp., Prodenia sp.): An application of 
1 Yi% It/ha of Taxaphene was recommended for application after 
germination. 

(6) Control of army worms (Spodoptera frugiperda S.): An application of 
4Y2% granulated CEBICID should be used as needed two or three 
times during the period between 50 and 130 days after planting. 

(7) Control of earworms (Heliothis zea): The applications of 1 kg/ha 
active ingredient of Sevin during the period of cob formation was 
recommended. 

Potato Production 

In 1971 potato research was confined to a study of the yields of five varieties 
grown at 12 sites. The traditional plant population was used, and fertilizer was 
applied at the levels recommended by ICA's National Potato Program. Three of 
the four improved varieties tested outyielded the traditional one by an average of 
8 tonnes/ha (Table 10). The quality of the seed of the traditional variety used in 
these trials was considerably superior to the seed normally used by farmers and 
this, in itself, seemed to indicate a further possibility for increasing yields. Yields 
were also observed as being much higher at altitudes of over 2200 m. 

Among the three higher yielding varieties, the highest yield was obtained by 
the Purace variety, which averaged 25 t/ha, compared to 21 t/ha for the other 
two varieties. Unfortunately, the Pu race variety was not popular with farmers as 
surveys conducted in conjunction with the home economists indicated that it 
had poor cooking quality and an inferior taste compared to the other varieties. 

Table 10. Potato yield trials 1971 (42). 

Traditional variety 

Traditional variety (selected seed) 

Three best improved varieties 

Corn Production 

All altitudes 
(12 sites) 

10 

14 

22 

Research in 1972 

Yield (t!ha) 

Altitudes above 
2200 m (5 sites) 

13 

17 

29 

The experience gained in 1971 was useful in identifying a range of issues that 
appeared to warrant more detailed study. Amongst these were: 

21This time of top dressing may appear to be fairly long after planting. In the Caqueza 
Project area, however, com takes from 6 to 12 months to mature, depending on the 
altitude. 
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(a) A knowledge of the extent to which the 1971 corn results were appli
cable to the whole region; 

(b) The need to explore responses of corn to nitrogen applied at levels in 
excess of 100 kg/ha; 

(c) An understanding as to why responses to applied phosphorus were so 
low when there was no evidence of a nitrogen-phosphorus interaction 
and soil phosphorus levels were low ( ( 15 ppm by Bray II test), espe
cially in the Caqueza and Ubaque municipalities; 

(d) An examination as to whether extra weedings, in addition to those 
traditionally practiced at 30 and 60 days after planting, were justified in 
view of the fact that there was generally a high weed level later in the 
season; 

(e) An investigation to determine whether the disappointing results from 
planting corn at higher populations could be improved by better weed 
control and(or) by using a hybrid seed with better germination. If a 
higher plant population could be shown to give better yields, this might 
be a simple and effective way of increasing small farm production; 

(f) The need for research on beans grown in association with corn. 
The factors studied in the corn research program in 1972 are shown in 

Table 11. 

A total of nine on-farm locations were used for these experiments. To 
reduce the number of plots per experiment, various partial factorial designs 
were used, taking into account the need for knowledge about interactions of 
nitrogen with phosphorus, weed control, and plant population. Corn was har
vested at all nine sites; however, the bean associations were only harvested from 
two experiments. There was an extreme variability in bean yields that gave no 
indication of treatment effects. Beans were not harvested from six experiments 
because farmers harvested the beans before maturity to sell them as "green 
beans." To measure the yield of these the staff would have had to harvest each 
bean experiment at least three times and this was beyond their resources. 

Yields obtained from the nine corn experiments varied from 1.6 to 3.5 t/ha 
for the traditional varieties, and from 0.5 to 5. 7 t/ha for the improved ones. The 
degree of consistency between replicates was much better than in 1971, indi
cating that the staffs field techniques had been improved. Yields of control plots 
planted in traditional varieties were considerably higher than average farmers' 
yields, probably due to site selection and careful plot management (insect 
control and P 20 5 were applied to all plots and plant populations were carefully 

Table 11. Factors studied in the 1972 corn research program. 

Treatments 

Factor Unit Traditional variety Improved variety 

Nitrogen kg N/ha O; 70; 100; 130; 160 

Phosphorus kg P20s/ha O; 40; 80; 120; 

Spacing meters between hills lxl.2 lxl; lx.8; .8x.8 

Weed control times/crop 2 4; 6; 
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The second major crop in the area is potatoes and a large number of uariety and fertilizer 
(shown here) trials were carried out with this crop, either alone or in association with 
legumes. (Photo: Ron Poling) 
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controlled). The experiments were harvested during November and December 
1972 and were analyzed in January 1973 as randomized complete block designs. 
This allowed the results to be expressed in graphical form. The results showed 
that: 

(1) Yield responses to applied nitrogen differed considerably between the 
traditional and improved varieties with the latter responding much 
more strongly; 

(2) The effects of changes in planting distances varied considerably be
tween sites, the best general recommendation appearing to be that 
planting distances should be reduced to 1 m between rows and to 80 
cm between plants in the row. 

There was a consistent response to nitrogen (Table 12) and in seven of the 
nine trials this response was linear up to a level of 150 kg N/ha a much higher 
level than had been used in the project's recommendations. There was no re
sponse to applied phosphorus in the four sites where this was tested, possibly 
because in all four locations the soil phosphorus level was medium or high. 
(Unfortunately this was not known until after the trials were started, when the 
results of soil analyses became available.) 

At all but one site, plant density influenced yield. However, in two locations 
both planted with traditional varieties, closer planting decreased yield. Closer 
planting gave higher yields when nitrogen was used, especially when this was 
combined with an improved variety. Although improved weed control appeared 
to be beneficial visually, it had a limited impact on yields even at high levels of 
nitrogen application, especially using traditional varieties. 

The data from all experiments were combined for regression analyses, and 
various models were tested to determine which variables or interactions pre
sented significant effects on yield. The coefficients of the model showing the best 
fit (r2 = 0.97) are presented in Table 13. 

The yields and net returns predicted from this model showed higher yields 
than expected for the farmers' management level and to a lesser extent for the 
recommended practices (Table 14). This is partially due to the selection of 
experimental sites but mainly due to careful management, particularly at land 
preparation and planting time. 

Table 12. Variables that significantly (+or -) affected 1972 corn yields (P > 0. 95) in individ· 
ual regression analyses. 

Effect 
Site 
no. Variety3 Variablesb N p D w 

1 T NPD + nsc + 
2 T NPD + ns 
3 I NPW + ns ns 
4 I NP W + ns + 
5 I NPD + ns ns 
6 T NAW + + ns 
7 T,I NV + 
8 I ND + + 
9 T ND + 

aT = traditional; I = improved. 
bN = nitrogen; P = phosphorus; V variety; D = plant population; W = weed control. 
ens= not significant;+ P > 0.95; P< 0.95 (negative yield response). 
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Table 13. Regression coefficients and their probabilities derived from the combined 
analysis of com experiments planted in 1972. 

Variable 

Intercept 
Varietyb 
Weed controJC 
Nitrogen, lineard 
Nitrogen, quadratic 
Nitrogen x populatione 
Nitrogen x variety 
Weed control x variety 

aof coefficient being equal to zero. 

bTraditional l; improved 2. 

Code 

v 
w 
N 
NZ 
ND 
NV 
WV 

cf armer's method (2 times) l; intensified method (4 times)= 2. 

din units of 50 kg N/ha. 

eFrom 25000 to 47000 plantsiha. 

Regression 
Probabilitya coefficients 

2.58 0.000 
-1.49 0.005 
-0.92 0.029 

1.22 0.001 
-0.072 0.140 

1.02 0.000 
0.26 0.057 
0.73 0.005 

Table 14. Effects of plant population, frequency of weed control, level of applied nitrogen, 
and variety used on yields, cost of production, and net returns from corn production in the 

Caqueza region (1973 prices). 

Weed Production Net 
Area/hill control Nitrogen Yield costsb return 
(m2) (frequency) (kg/ha) Varietya (t/ha) (U.S.$) (U.S. $) 

1.2 2 0 T 1.96 140 175 
1.2 2 75c T 2.55 200 208 

1.2 4 0 T 1.87 148 151 
1.2 4 75c T 2.46 208 181 

0.8 2 0 T 1.57 141 111 
0.8 2 0 I 1.25 145 55 

0.8 2 153c T 3.23 263 254 
0.8 2 222c I 3.77 322 282 

0.8 4 0 T 1.48 149 87 
0.8 4 0 I 1.77 154 130 

0.8 4 153c T 3.14 272 230 
0.8 4 222c I 4.30 331 358 

0.8 2 100 T 2.86 221 236 
0.8 4 lood I 3.26 233 289 

aT traditional; I improved. 

bCosts used were as follows: land rental: U.S. $40/ha; nitrogen,indudingcostofapplication, transport, additional 
harvest, and its transport: 80 ¢/kg; phosphorus, including added costs: 80 ¢/kg; additional weed control: $8.40/ha; 
additional costs of improved seed: $4.80/ha; cost of higher plant population: 80 ¢/ha; fixed cost, including land, SO kg 
P,O,, standard insect control, land preparation, and labour: $140/ha. 

cNitrogen level that results in maximum net gain. 

dRecommendation actually given to farmers in 1972. 
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The combined analyses provided some quantitative information about the 
relation between plant spacing and fertilizer use. The increased yield per kg of 
nitrogen applied to traditional varieties could be raised from 5 to 13 kg of corn by 
decreasing the distance between hills (of three plants) within rows from 1.2 to 0.8 
m. With hybrid corn, the same action resulted in responses rising from 10 to 18 
kg respectively. Even greater responses were obtained when the width between 
rows was reduced from 1 m to 80 cm. However, this tended to smother the 
beans growing between the corn so that for a corn-bean association, a spacing 
of 1 m between rows and 80 cm within rows appeared to be the optimum planting 
density for the corn. Economic analysis of the results showed that the benefits 
from applied nitrogen were masked unless improved varieties and a denser 
spacing was used (Table 14). 

Beneficial effects from extra weeding only occurred when improved varie
ties were used. This is not surprising, because traditional corn is very tall and 
after the first two weedings it develops a canopy well above the level of the 
weeds. This is not the case with improved corn varieties, which tend to be much 
shorter with a canopy that is invaded by the taller weeds. 

These results seemed to indicate that the impact of improved seed would 
probably be masked unless it was associated with denser planting, higher nitro
gen use, and improved weed control. At low nitrogen levels and with the tradi
tional plant spacing, the traditional varieties were likely to outproduce the 
improved ones. In other words, it was not in the farmers' interest to only partially 
accept the technology package associated with the use of improved seed. 

The economic implications of partial or complete adoption of the various 
components of the technological package are shown in Fig. 25. The technologi
cal package recommended for 1972 is represented by a bar and is compared to 

Net 
return 

(U.S.$/ha) 

400 

320 

240 

160 

80 5 • 
o~-~-~--~-~~~--

80 160 240 320 400 

Total cost (U.S.$/ha) 

Fig. 25. Effect of changes in variety, planting density, weeding frequency, and quantity 
of nitrogen applied on total costs and net returns from corn production. (The bar in 

curve 1 indicates the project's 1972 recommendations.) 
1, improved varieties, 37 500 plants/ha, intensified weed control; 2, as 1, using the tradi
tional variety; 3, traditional variety at 25 000 plants/ha and farmer's system of weed 
control; 4, as 3, using improved varieties; 5, farmer's system, adjusting net returns 25% 

upward to compensate for improved management in trial plots. 
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the farmers' actual production system, which is represented by the dot denoted 
as 5. 

The recommended practice of traditional weed control, 37000 plants/ha, 
100 kg/ha nitrogen, 50 kg/ha P20 5, and pest control, resulted in new returns 
over costs of U.S. $289 for a total outlay of U.S. $223, indicating that there was a 
potential for considerable increases in net returns above those obtained by the 
farmers' traditional production method. The economic analysis did not take into 
account the benefits derived from planting beans with the corn. Bean yields at 
the trial sites were 260, 310, and 460 kg/ha of dry beans, but varied too much 
within treatments to allow for the identification of treatment effects. This 
occurred because bean stands were often reduced to less than 50% of the 
number of planted sites, as a result of diseases and insect pests. Although field 
observations by project personnel indicated that changes in corn variety and 
fertilization did not reduce bean yields, subjective analysis suggested that corn 
planted at 80 cm x 80 cm led to lowered bean yields. 

Because neither closer planting nor better weed control significantly 
influenced corn yields in the absence of improved varieties and applied nitrogen, 
it appeared that within the technologies tested in 1972, there was no production 
alternative that increased either yield or income that did not also increase the 
costs of production. However, a comparison of the returns from various produc
tion strategies indicated that there were various alternatives that could be used 
to increase both yield and income. 

During February and March 1973, the staff evaluated the results of the 1972 
crop production research in order to formulate the research program and farm
er recommendations for 1973. These recommendations differed from 1972 in 
their recognition of several production systems. This differentiation was largely 
based on field history as field observers and farmers' opinions indicated that 
following potato and onion crops, sufficient phosphorus remained available in 
the soil so that a subsequent corn crop did not require phosphatic fertilizer. Fur
ther differentiation of the corn production system was based on the consider
able difference in yield potential observed between the improved varieties and 
traditional ones (Table 15). Both N and P20 5 were recommended at slightly 
lower levels than in 1972. 

Table 15. Nitrogen and phosphorus recommendations for four corn production systems 
in the Caqueza Project in 1973 (43). 

Corn production 
system 

Improved variety; last crop was potatoes or onions 

Improved variety; last crop was not potatoes or onions 

Traditional variety; last crop was potatoes or onions 

Traditional variety; last crop was not potatoes or onions 

Potato Production 

Recommendation (kg/ha) 

Urea 10-30-10 

200 0 

180 115 

200 0 

185 85 

N-P20 5-K20 

92- 0- 0 

94-34-11 

92- 0- 0 

93-27- 9 

The variables studied in potato production research were nitrogen, phos
phorus, plant population, and variety. Because of considerable differences in 
plant types, it was felt that improved varieties might tolerate higher plant 
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populations than would traditional ones. Two experiments were set up to study 
this using three varieties and four populations. A further eight trials were laid out 
to study fertilizer requirements. A central composite design was used, and the 
variables studied are tabulated in Table 16. 

Yields varied between locations and varieties and ranged from 4.4 to 38.4 
t/ha. Site averages ranged from 9.9 and 31.6 t/ha and treatment averages be
tween 14.8 and 21.4 t/ha. 

Response surfaces fitted to the results from each experiment showed signi
ficant effects attributable to nitrogen, phosphorus, and plant population, but 
nonsignificant interactions in all instances. Optimal levels for nitrogen applica
tion varied from 90 to 200 kg/ha for the different sites with an average of 130 
kg/ha. For phosphorus, optimal levels varied from 125 to 300 kg/ha for the dif
ferent sites, with an average of 200 kg P20 5/ha and the optimal plant population 
was 30 000 plants per ha. The results indicated site differences in responses to 
these three factors but further analyses (two-way variance) showed that these 
differences were not significant and that a general recommendation could be 
made to include all sites. 

At high plant populations the effect of phosphatic fertilizer appeared to be 
reduced. Depending on the relative costs of seed and fertilizer, the most profit
able practice would be to have a low plant population with a high level of phos
phorus application when fertilizer prices were low (as in 1972) and a high plant 
density with low phosphorus use when fertilizer prices were high (as in 1974).22 

Results of the variety x plant population trials showed that the most econo
mical planting rate was at 25000/ha for the ICA-Guantiva variety, 20000 plants/ 
ha for the Parda Pastusa variety, and 16000 plants/ha for the traditional variety. 
These plant populations were associated with the use of 150 kg N/ha and 250 kg 
P20s/ha. 

In 1973 the project recommended that the amount of phosphorus to be 
applied should be related to the field history, assuming that lower responses to 
applied phosphorus would be obtained in fields in which the last crop had re
ceived a heavy treatment of phosphorus. For this reason, the P20 5 recom
mendation was reduced from 210 to 90 kg/ha for those fields in which the last 
crop had been either potatoes or onions (both of which are usually heavily ferti
lized). The level of nitrogen recommended was reduced from 150 kg/ha to 80 
kg/ha for soils with visually observable high organic matter levels. The recom
mended plant density was increased from 25 000 plants/ha to 30 000 plants/ha 
for fields in which potatoes were planted in pure stand, but remained at 25 000 
plants/ha for fields in pototo-bean or potato-pea associations. The project 

Table 16. Factors studied in the 1972 potato production research (95). 

Factor 

Nitrogen 

Phosphorus 

Spacing 

Unit 

kg N/ha 

kg P20,Jha 

1000 hills/ha 

0 

0 

16.7 

30 

50 

20 

Treatments used 

75 

125 

25 

120 

200 

30 

150 

250 

33.3 

22setween 1972 and 1974 the price of P 20 5 doubled, whereas the difference in cost of 
planting 10000 or 15000 seeds/ha maintained its differential of 15% in both years. 
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Onions are an important crop in parts of the area and yields and incomes from this crop 
were increased through the introduction of both new varieties and cultural practices. 
(Photo: Jack Redden) 

recommended that considerable attention should be devoted to selecting good 
seed, as farmers often consumed or sold their best seed and planted the 
leftovers. 

The phosphorus recommendation of 210 kg/ha was below ICA's standard 
potato fertilizer recommendation of 300 kg P20s/ha, and for the fields (approxi
mately 30% of the total) previously sown to potatoes or onions in which the 
project recommendation was 90 kg, it was substantially below the ICA recom
mended level. 

Research in 1973 

Corn Production 

The evaluation of farmers' adoption rates of the 1972 recommendations 
showed that they only applied 22% of the recommended fertilizer, and in most 
cases omitted the second application entirely. As possible reasons for this adop
tion behaviour, Escobar (31) listed the high cost of fertilizer and the novelty of a 
split application and suggested that the project" ... study the possibility of a fer
tilizer recommendation which avoided multiple applications." In view of this, the 
1973 corn research focused on this issue using four different fertilization treat
ments for the com-bean association, varying both the method and the dates of 
application in a 2-year study whose design and results are discussed later in this 
chapter. 

As a follow-up to the earlier work on phosphorus fertilization, two studies 
were undertaken to determine the effects of site variables on the P20 5 
requirements of corn. The first (72) examined the relation between soil phos
phorus levels (determined by Bray II extractable P) and the field history (crops 
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produced and fertilizer used) over the previous 3 years. The other study ana
lyzed all available soil tests from the project area to determine the relation be
tween location, soil type, and available soil P content. This study also analyzed 
the expected benefits from phosphorus treatments based on soil analysis as 
opposed to generalized recommendations, and it estimated the likely benefit 
from using field history and municipality, rather than soil analysis, as the basis for 
phosphorus recommendations (133, 134). 

The results of analyses of the available P from samples taken from 94 fields 
showed that P levels averaged 14 ppm and ranged from 2 to 60 ppm (Bray II). 
Twenty percent of the samples were in the very low range ( ( 6 ppm) in which 
substantial responses to applied phosphorus could be expected in corn 
production. Thirty-three percent were in the low range (6-12 ppm), where 
economically justifiable responses to applied phosphorus were expected from 
corn (72). 

The data collected showed that the past levels of phosphorus application 
differed substantially with different crops (Table 17), suggesting that the farmer 
had a completely different approach to fertilizing his commercial crops 
(potatoes and onions) as opposed to his subsistence one (corn). These differ
ences were not, however, reflected by the soil tests. Indeed, only in the samples 
taken from soils where there had been a recent onion crop was there evidence of 
an increased level of soil phosphorus. Even though an average of 83 kg P /ha was 
applied to potato crops (as opposed to only 0.9 kgP/ha to corn) the postharvest 
soil P levels were similar on soils producing both crops. 

Regression analyses indicated that there was usually no significant relation 
between the amount of phosphorus applied during the previous 3 years (treating 
the years either separately or pooled) and current soil P levels. Only in the case 
of onions was there a significant relation and here higher soil P levels endured for 
2 years after a fertilized onion crop. 

These results showed that the field history did not provide a useful means 
for predicting phosphorus requirements. The project staff were not entirely 
convinced by these findings, as it was common knowledge in the region that 
corn planted after potatoes rarely responded to applied phosphorus. It was 
postulated that the reason for the discrepancy was that the postharvest soil 
sampling ignored the large quantities of Pin the form of organic residue (stalks, 
etc.). 

A second study evaluated the distribution of phosphorus fertility in different 
areas of the project region and examined the potential benefits to be derived 

Table 17. Relation between P applied to various crops and residual soil levels of 
available phosphorusa 

P applied by farmers Available P 

Last crop No. of fields kg P/ha applied No. of fields ppm p 

Corn 80 0.9 34 11.6 

Potato 87 83.2 28 11.5 

Onions 44 97.5 14 19.2 

Peas 15 21.9 8 12.9 

aFor purposes of comparison, both fertilizer and available phosphorus are expressed in elemental form. 
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from area specific P20 5 recommendations (133, 134). This study utilized a phos
phorus-response function for corn, which was derived from the results of ferti
lizer experiments conducted by the Soils Division of ICA, both in the project 
region and in similar regions. This function indicated that no economic re
sponses to applied phosphorus occurred when soil P levels were greater than 12 
ppm. The response function was used to compare the input requirements, the 
expected benefit, and the risk associated with both a general phosphorus rec
ommendation and with one based on soil tests (Table 18). This allowed the 
project staff to evaluate the effectiveness of alternative phosphorus recom
mendation strategies, using an individual soil test as the ideal. 

The results indicated that the benefits from basing phosphorus recom
mendations on soil tests were sufficiently great to cover their costs. There was 
no additional benefit in classifying soil P levels into three rather than two groups, 
but two groups were much better than only one as it was uneconomic to apply 
phosphorus to fields whose soil P level was 12 ppm or more. 

As it was not practical to soil test every farmer's field, an effort was also 
made to adjust P20 5 recommendations to the municipality level. Corn growers 
were recommended to apply 40 kg P20s/ha in Ubaque, 20 kg P20 5/ha in Fosca, 
and no phosphorus in Une and Chipaque. Although this system did not produce 
benefits equal to those from soil testing, it gave results that were superior to 
using a general recommendation (Table 18). 

Table 18. Comparison of a general recommendation, a soil-test-based one, and a geo
graphically stratified recommendation for phosphorus fertilization of com (134). 

Type of recommendation 

General 

Soil tests grouped as: 
0-8 ppm P 
>8 ppm P 

Soil tests grouped as: 
0-7 ppm P 
0-11 ppm P 
>11 ppm 

By municipality: 
Ubaque 
Caqueza 
Une and Chipaque 

acalculated as: risk = m 

L: 
i =I 

P20 5 recom
mendation 

(kg/ha) 

23 

58 
0 

68 
28 

0 

41 
19 
0 

Fi· GiforGi <O, 

Net Weighted avg 
returns net returns 

(U.S. $/ha) (U.S. $/ha) 

15 15 

100 36 
0 

112 
7 37 
0 

77 
9 23 
0 

Riska 
(U.S. $/ha) 

11 

2 

7 

where Gi is the net gain derived from the recommendation of the ith irequency class F·, and mis the number of 
classes in which Gi <o. 1 

Expected net gain = n 

L Fi-Gi 

i =I 
for all frequency classes. The study employed a class width of I ppm. 
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Potato Production 

With the exception of a major study on the relation between site variables 
and phosphorus recommendations, the 1973 research on potato production 
focused on the potato-bean association. This association was commonly used 
in the project region, particularly during the dry season.23 

A trial was laid down to determine whether changes in the plant population 
of either potatoes or beans influenced the optimal fertilizer recommendation 
(116). This used a central composite design studying N levels of0-160 kg N/ha 
and P 20 5 levels of 100-300 kg P 20s/ha. This trial was planted with three different 
plant populations, namely 25000-25000, 25000-50000, and 16000-50000 
plants/ ha of potatoes and beans respectively. It was planted on three farms 
during both the dry season of 1972 and the rainy season of 1973. 

A second experiment on the potato-bean association (94) focused on: (a) 
determining which of the two bean varieties commonly planted in the region 
performed best when grown in association with potatoes; (b) comparing the 
performance of the two potato varieties recommended for the region, when 
these were planted in association with beans; (c) understanding the economics 
of the potato-bean association. 

A third study (44) was conducted to determine the relation of site variables 
to nitrogen and phosphorus requirements for pure stands of potatoes. 

This study involved 13 trials, 8 laid down during the rainy season and 5 
during the dry season. These trials employed a simple response surface design24 
studying five levels of N and of P 20 5 at a plant population of 25 000 plants/ha. At 
each site, the following variables were recorded: precipitation, altitude, depth of 
soil profile, slope, organic matter, Bray II extractable P, KC! extractable potas
sium and aluminium, soil pH in water, planting date, and last crop sown. 

The study on potato-bean populations showed that changes in the fertilizer 
level primarily affected potato production. An examination of the economic 
returns from the association (Table 19) indicated that it was essentially a potato 
production activity and that the bean component contributed only 5-15% of the 
total value of production. This was considerably less than in the corn-bean asso
ciation where beans contributed anywhere between 4D°k (farmers' methods) 
and 30% (recommended method) of the total value of production. 

The comparison of fertilizer responses with a value product isoquant25 

showed that potato yields would be the most important determinant of the ferti
lizer recommendation (an example is presented in Fig. 26A). Phosphorus 

23Jn this agronomic context, the terms "wet" and "dry" season are used for the terms 
"major" and "minor" season respectively, which were used for the economic analyses in 
Chapter 9. 

24T wo replicates of a rotational central composite design with a repetition of the 
central treatment per replicate were planted at each site. Nitrogen levels ranged from 80 
to 200 kg N/ha and phosphorus levels were from 125 to 300 kg P20s/ha. 

2spotato prices vary considerably and fluctuate rapidly in the project region. Deter
minants of the potato prices are: the Bogota market, which is controlled by dominant 
producing areas outside the project; the Villavicencio market, nearly completely satisfied 
from the project area; and the two harvest periods, the rainy season with high production 
and high acreage and the dry season with low production and acreage confined to land 
with irrigation possibilities. The studies reported here used a variety of prices to compare 
effects of price changes. Where these effects are substantial, they will be discussed. 
Normally, however, only the actual prices at harvest time are used in this section. 
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Table 19. Range of potato and dry bean yields and value of production obtained as a result 
of changes in fertilizer rates and plant populations of the potato-bean association (116). 

Plant population ('000/ha) Yield (range), t/ha Value of production range ($/ha)a 

Potato Bean Potato Bean Potato Bean 

1972 Dry season 

25 25 6.0-11.0 0.15-0.45 1134-2105 77-215 

25 50 7.5-13.5 0.15-0.40 1417-2551 77-202 

16 50 6.0- 9.0 0.35-0.40 1134-1700 178-251 

1973 Rainy season 

25 25 24.0-36.0 0.27-9.40 688-1053 73-105 

25 50 23.0-35.0 0.30-0.40 648-1012 77-105 

16 50 18.0-32.0 0.35-0.55 526- 931 93-145 

ausing actual prices of 1972 dry season (potato $190/t, beans $506/t) and 1973 rainy season (potato $28/t, bean 
$263/t). 

A: 1972 DRY SEASON 

/ 
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Fig. 26. Effects of selected fertilizer combinations and planting densities on yields of the 
potato-bean association in relation to the value-product isoquant (I) (116). 

D 1 25 000 plants/ha potatoes with 50 000 plants/ha beans; D2 = 25 000 plants/ha 
potatoes with 50000 plants/ha beans; D3 16000 plants/ha potatoes with 50000 

plants/ha beans. Fertilizer rates in kg N/ha and kg P20s/ha. 

responses were considerable up to a level of 300 kg P 20s/ha at all planting densi
ties. Responses to high P20 5 levels were, however, stronger in the rainy season 
than in the dry season. Applications of nitrogen in excess of 130 kg N/ha led to 
strong yield-reducing effects in both seasons, but particularly in the 1973 rainy 
season. 

The effects of changes in plant populations showed that a potato population 
of 25 000 plants/ha associated with an increase in the bean population from 
25 000 to 50 000 plants/ha did not increase bean yields (Fig. 26B and 26C). It did, 

175 



however, increase average potato yields in both seasons. This occurred at all 
fertilizer levels in the dry season, but in the rainy season it was more strongly 
expressed in the low nitrogen treatments (Fig. 26C). In the dry season, 
reductions in the potato stand from 25 000 to 16 000 plants/ha increased bean 
yields by an average of 150 kg/ha, but reduced potato yields by an average of 3.2 
t/ha. Given the normal price ratio of beans to potatoes in the dry season (2.7:1), 
this shift proved uneconomical. Results for the rainy season of 1973 were similar 
even though the price ratio in that season was 9.2:1. 

Response functions were fitted to bean and potato yields using a quadratic 
model with linear interactions (116). By combining these functions with fixed and 
variable production costs, it was possible to derive a net gain equation as a func
tion of nitrogen and phosphorus for each type of stand. These equations were 
maximized to estimate the most economic fertilizer levels (Table 20). An in
crease in bean density from 25 000 to 50 000 plants/ha was economic because of 
the higher returns obtained in the dry season and the reduced fertilizer require
ment in both seasons. However, a reduction in potato density only led to an 
increase in bean yields in the dry season. This was not sufficient to compensate 
for the loss in potato yields with the potato and bean prices normally encountered. 

Beans suffered considerably from soil-borne fungal diseases (particularly 
Rhizotocnia solani) during the rainy season, especially at poorly drained trial 
sites. Optimal levels for the potato-bean association tended to be lower in nitro
gen but higher in P 20 5 than those encountered in the work on pure potato 
stands (95), but the very strong yield reductions encountered at nitrogen levels 
above 130 kg N/ha (particularly in the rainy season) had not been encountered 
previously. 

The second trial on potato-bean associations compared the agronomic and 
economic performance of two potato and two bean varieties at two planting den
sities of potatoes (16 700 and 25 000 plants/ha) in combination with three popula
tions of beans (0, 25 000, and 50000 plants/ha). 

Table 20. Fertilizer rates associated with maximum returns from three potato-bean 
associations (116). 

Plant population ('000/ha) Optimal levels (kg/ha)a Yields (t/ha) 
Net returns 

Code Potato Bean N P20s Potatoes Beans ($/ha) 

1972 Dry seasonb 

D, 25 25 82 280 10.7 0.36 1976 

D2 25 50 71 230 11.3 0.37 2008 

03 16.6 50 101 100 9.6 0.58 1518 

1973 Rainy seasonc 

O, 25 25 123 297 39.0 0.33 725 

D2 25 50 91 218 35.5 0.37 623 

03 16.6 50 113 310 33.2 0.40 559 

aPrice of P20 5 = $0.32/kg, price of N = $0.37/kg. 

b Price of potato $190/t, price of beans= $506/t. 

c Price of potato $28/t. price of beans = $263/t. 
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Five split-plot experiments (20 treatments, twice replicated) were planted, 
two in the dry season of 197226 and three in the rainy season of 1973. The potato 
varieties were ICA-Guantiva and ICA-Huila, and the bean varieties were Diaco! 
Andino and Cascara Roja. 

In these experiments the yields of the two potato varieties were not signifi
cantly different. Increasing the population of potatoes did not influence potato 
yields during the dry season (probably due to a lack of moisture) but resulted in 
significantly greater potato yields during the rainy season. Bean yields were not 
reduced by increasing the population of potatoes during either season. 21 The 
inclusion of beans into the potato stand, especially at a high population (50000 
plants/ha), reduced potato yields significantly during both seasons (Table 21). 
During the dry season, beans yielded nearly 500 kg/ha more when they were 
grown with ICA-Huila potatoes than they did with the ICA-Guantiva variety. 
This was not the case during the rainy season. 

Bean varieties differed significantly in their performance. The Diaco! 
Andino variety outyielded the local Cascara Roja variety during the dry season, 
and most of the increase in bean yields attributable to the higher population of 
beans (Table 21) occurred with the former variety. Cascara Roja was, however, 
by far the better variety during the rainy season, particularly when planted at the 
higher density at which it yielded about 1 t/ha of green beans more than did the 
Diaco! Andino variety. 

An economic analysis was carried out for each of the plant densities used to 
calculate net returns for each cropping pattern (Table 22). It was concluded that 
returns were maximized when the association was planted with 25 000 plants/ha 
of potatoes and 50000 plants/ha of beans. The association of beans with pota
toes provided considerable increases in net returns during the dry season, parti
cularly using the ICA-Huila variety of potatoes and Diaco! Andino beans. The 
benefit from the inclusion of beans was particularly high when irrigation water 

Table 21. Effect of the bean population on the yields of both green beans and potatoes 
grown together in association (94). 

Planting density 
of beans 

('000 plants/ha) 

0 

25 

50 

1972 dry season 

Potato 

8.2 

7.8 

7.1 

Bean 

0 

1.7 

2.1 

Yield (t/ha)a 

1973 rainy season 

Potato 

23.8 

22.5 

21.8 

Bean 

0 

0.7 

1.8 

aAveraged to include all potato planting densities and varieties. 

26This generally meant that the crop received inadequate irrigation as farmers rarely 
had a dependable water source. Farmers allocated water rights during frequent, and at 
times heated, meetings on the bases of traditional rights associated with the land they 
worked and according to social and political status and dependency relations (debts, 
kinship, land ownership). 

27This result is at variance with the last trial reported, possibly due to the lack of 
moisture during the dry season in this trial. 
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Careful records were taken to establish the benefits of technological change. (Photo: 
Jack Redden) 
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Table 22. Effects of plant population and variety of beans on net returns from the potato
bean association grown during the dry season of 1972 and the rainy season of 1973 (94). 

Population of beans 
('000 plants/ha) 

0 

25 

50 

0 

25 

50 

Diacol Andino 
and potatoes 

Net returns (U.S. $/ha) 

Potato 
alone 

1972 Dry season 

275 

384 

387 

1973 Rainy season 

469 

418 

400 

Cascara Roja 
and potatoes 

354 

305 

440 

481 

was limited. In one such situation, beans contributed more than 50% of the net 
gains. This led to the conclusion that the addition of beans to the stand consider
ably reduced the risks associated with the dry season production of potatoes. In 
contrast to this, during the rainy season the advantages of the potato-bean asso
cation, compared to pure potato stands, were small or nonexistent. This may 
have been due to a particularly wet 1973 rainy season that resulted in lower than 
normal bean yields. In rainy seasons, with less abundant rain and on lighter 
textured soils, the potato-bean association planted with the Cascara Roja 
variety may still be more economical than using a pure stand of potatoes. 

The third set of potato experiments designed to determine the relation be
tween site variables and fertilizer recommendations ( 44) pooled the results of 13 
central composite trials and the measured site variables into a single prediction 
equation. Using stepwise regression procedures and elimination on the basis of 
colinearity, those variables that showed significant effects on potato yields were 
selected (Table 23). Planting season, exchangeable aluminium, altitude, slope, 
the previous crop on the land, and the organic matter content of the soil all 
affected yields irrespective of the level of nitrogenous and phosphatic fertilizer 
applied. The planting season (rainy versus dry), the previous crop (potatoes 
versus corn or pasture), and the slope of the field, all affected the response to 
applied phosphorus, whereas only the season and the previous crop affected the 
nitrogen responses. Available phosphorus in the soil (ranging from 3 to 48 ppm) 
did not appear to influence the response to applied phosphorus. 2s 

The effect of exchangeable aluminium on potato yields was considerable, 
indicating that liming might need to be a component of fertilizer recommenda
tions. The negative effect of aluminium on yield was, however, considerably 
reduced in sloping fields, in fields of higher altitudes, and in fields where the last 

28Various models were tested, eliminating variables that showed some correlation to 
soil test P. Nonetheless, in no case was soil test P significantly related to yield or to yield 
responses to applied P. 
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Table 23. Variables affecting potato yields selected by stepwise regression, their regres
sion coefficients, and the probability of these being zero (44). 

Variablesa 

Intercept 
(N·80) 
(N-80)2 
(P-125)2 
Season 
Aluminum (Al) 
Al x altitude 
Al x slope 
Al x crop 
AJ2 
Slope x organic matter 
Slope x season 
Altitude x crop 
Slope x crop 
(N-80) x season 
(N-80) x crop 
(N-80) x (P-125) 
(P-125) x crop 
(P-125) x season 
(P-125) x slope 

Regression coefficient 

102.25 
132.54 
-0.51 
-0.59 

37016.02 
-34487.59 

12.84 
426.36 

7450.14 
-6173.86 

-39.10 
-404.50 

10.58 
-30118.96 

-38.26 
-33.07 

0.34 
22.86 

-22.60 
0.58 

Probability 

0.0007 
0.0117 
0.6151 
0.0001 
0.0001 
0.0001 
0.0001 
0.0142 
0.0001 
0.0001 
0.0001 
0.0009 
0.0001 
0.0022 
0.0093 
0.0202 
0.0118 
0.0148 
0.0651 

alntercept in kg/ha; N and P20 5 in kg/ha; altitude in m above sea level; season: rainy= 1; dry= 2; slope in%; last 
crop 1, com or pasture, 2, potatoes; organic matter in %. 

crop had been fertilized. The direct effect of increased slope was to reduce 
yields, particularly during the dry season (possibly due to the runoff of irrigation 
water) and (for unknown reasons) in soils with high organic matter contents. 

Of the site variables affecting yield responses to nitrogen and phosphorus, 
the effect of planting season was to reduce the responses to both nutrients 
during the dry season, a result that might be expected, given the moisture stress 
during that season. The effect of the previous crop (fertilized potato versus 
unfertilized corn or pasture) was to reduce nitrogen responses in cases where 
the previous crop had been potatoes. The yield increase from applied phos
phorus was surprisingly larger for those sites that were fertilized during the 
previous crop. The coefficient for the variable (P-125) x crop indicates that 
responses would be higher in a potato crop grown after potatoes than in one 
grown after an unfertilized crop. The five sites planted during the dry season 
(and which had low yields because of moisture stress) had, however, in four out 
of the five cases been planted to corn or pasture (no fertilization during previous 
crop). It was concluded that much of the previous crop effect may be due to this 
coincidence. The linearity between site variables limited the value of this study 
and might have been avoided had a more careful selection of sites (to include a 
more complete range of site variables) and a larger number of experiments been 
carried out. 

Probable 1974 fertilizer prices (N at U.S. $0.55/kg and P20 5 at $0.54/kg) 
were used to calculate optimum levels of N and P 20 5 for the dry and the rainy 
seasons, assuming potato prices of $32, $64 and $96/tonne (Table 24). This 
showed the considerable effect that slope had on the optimal P20 5 level. An 
increase of 20% in the slope of a field would increase the P20 5 recommendation 
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Table 24. Fertilizer levels recommended for potatoes disaggregated according to planting 
season, field history, and slope (SI) of the field (44). 

Potato price/tonne 

$32 $64 $% 

Situation N P20s N P20s N P20s 

Rainy season, 120 125 130 Sl<l5%: 125 134 Sl<10%: 125 
last crop 
unfertilized Sl>l5%: 75+3.22(SI) Sl>l0%: 93-3.22(51) 

Rainy season, 80 150+3.22(51) 100 198+3.22(51) 122 215+3.22(51) 
last crop fertilized 

Dry season, 85 125 94 125 97 125 
last crop 
unfertilized 

Dry season, 80 125 80 Sl<l5%: 125 80 Sic::: 10%: 125 
last crop 
unfertilized Sl>l5%: 75+3(SI) Sl>10%: 93+3.22(51) 

by nearly 65 kg P20s/ha. The effect of planting season was to reduce the N rec
ommendation by approximately 30 kg N/ha and the P20 5 recommendation by 
more than 100 kg P20s/ha (at high potato prices and for slopes above 15%). 

In the case of P 20 5 the effect of the planting season may have been overesti
mated because of the inclusion of the effect of the last crop on the phosphorus 
recommendation. This last variable considerably increased the optimal P20 5 
level in crops planted after a fertilized potato crop. This effect was, however, not 
consistent with the staff's general experience in the project area, and it was not 
incorporated into their recommendations. 

In summary, the 1973 potato production research, analyzed and completed 
in 1974, considerably increased the project's understanding of the potato pro
duction process in the region. Where only one fertilizer regime had been recom
mended in 1972, it was now possible to take into account the effect of different 
seasons and to obtain a reasonable estimate of the economic implications of 
potato production at different fertilizer levels with and without beans. As a result 
of this, the project staff refined the fertilizer recommendations for potatoes, with 
and without beans, for the 1975 crop (Table 25). 

It was, however, necessary for a major effort to be made by the project's 
dissemination unit to make these new recommendations acceptable to farmers. 
In addition, the nitrogen:phosphorus ratio that the project recommended was 
considerably higher than that in the fertilizer traditionally used for potatoes in 
the area (10-30-10). 

The principal findings of the research were that particular efforts needed to 
be made to produce improved (healthy) seed, to apply limited quantities of lime 
(avoiding overliming that might lead to greater disease susceptibility), and to 
change the level of P20 5 recommended. The use of potato-bean associations, 
particularly during the dry season or on land planted late in the rainy season, 
appeared to be desirable. During the rainy season, the Cascara Roja bean vari
ety was recommended for use in association with potatoes, especially on lighter 
textured soils. 
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Table 25. 1974 Recommendations for fertilizing potatoes. 

Kg P20,/ha for potatoes and 
potato-bean association 

Slope% Nitrogen (kg N/ha) 

Situation 0-10 10-25 25 Potato Potato-bean 

Rainy season, last crop potatoes,.onions, or 
tomatoes 170 210 250 80 70 

Rainy season, last crop corn or pasture 170 210 250 120 100 

Dry season, last crop potatoes, onions, or 
tomatoes 125 140 170 70 70 

Dry season, last crop corn or pasture 125 140 170 80 70 

Research in 1974 

The experience derived from vegetable crop production surveys and from 
studying farmers' adoption rates of the corn and potato production recom· 
mendations caused the staff to reexamine their research methodology in 1974. 
As a result of this, much less emphasis was given in that year to small-plot trials. 

During 1973 the project used survey techniques (Chapter 9) to analyze 
farmers' production methods for vegetable production. This decision was based 
on the recognition that the project could not possibly establish comprehensive 
research programs for each one of about 10 common vegetable crops grown in 
the region. Project staff also felt that central experimental station recommenda
tions were probably adequate for these crops as they were typically short-sea· 
son, high-priced products. For such crops, which were usually planted on small 
areas that were managed intensively, the exact input requirements were less site 
specific,29 and it was, therefore, considered more important to understand the 
economic feasibility and comparative performance of these crops. The project 
decided, therefore, to use the results of horticultural surveys to define which 
aspects of horticultural production warranted study in small experiments on 
farmers' fields. 

Results of the 1973 corn and potato credit programs (Table 26) indicated 
that the application of the project's recommendations at the farm level led to 
yields similar to those predicted from experimental trials. The project's recom
mendations were well accepted in the case of potatoes. Corn producers, how
ever, continued to apply much less nitrogen than was recommended. Compared 
to 1972, the adoption of the nitrogen recommendations increased from 20 to 
60% of the recommended level, but the topdressing of urea continued to be 
poorly adopted. In addition, it appeared that some farmers were unable to dif
ferentiate between 10-30-10 and urea, as some over applied urea at planting and 
then topdressed with the 10-30-10 that should have been applied at planting 
time. Farmers in the ICA-CAJA AGRARIA credit program used much more 

29High fertilizer inputs and short growing seasons tend to mask comparatively small 
differences in soil fertility. 
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intensive production methods than those not participating in this program. 30 In 
the case of corn, their use of improved varieties (60%) and partial fertilizer 
application increased yields considerably. For potatoes, a 20% increase in plant 
population and a substantial increase in fertilizer use increased yields by 6 t/ha. 

The staff decided that at this stage in time small-plot research on corn and 
potatoes would provide little further useful information and that project re
search should concentrate on studying the adoption process. This reasoning 
resulted in the formulation of the corn production plan. The project expected to 
obtain from this plan further information on corn yields and adoption rates. 197 4 
production research was confined to demonstration trials on crops other than 
corn and potatoes and to a comparison of simplified fertilizer recommendations 
for corn (101). 

Table 26. Cultural practices used by participants in the ICA-CAJA AGRARIA supervised 
credit program and those used by nonparticipating farmers (1973). 

Corn Potatoes 

Participant Nonparticipant Participant Nonparticipant 

Yield (t/ha) 3.6 1.4 16.0 10.l 

Kg seed/ha -a 1060 840 

Kg N/ha 52.2 6.6 85 50 

Kg P20s/ha 19.7 223 147 

aA 12% increase in plant population over the nonparticipants. 

Corn Production 

In 1972 the recommended nitrogen application for corn grown with asso
ciates was established at approximately 100 kg N/ha. Responses obtained from 
applied N had been substantial and consistent, so that there appeared to be no 
need to differentiate this recommendation on the basis of site variables. There 
were, however, other problems associated with the recommendation, such as 
the difficulty of applying enough fertilizer at planting time,31 the tendency of 
poorly placed fertilizer to cause fertilizer burn, which reduced stands of both 
com and beans, and the requirements to hold back part of the credit for a 
second N application even though the crop had already been fertilized. Because 
much of the project region has moderate precipitation (1200 mm/year), which is 
usually evenly distributed throughout the growing season, the project staff felt 
that there was a need to study the possibility of using a single N application. The 
local custom of moulding the com at its first two weedings led the staff to suspect 
that phosphorus applied to the base of the hill after the corn had emerged would 
still become available to the corn. Four methods of fertilization were compared: 

3°Corn growers not in the ICA-CAJA AGRARIA program planted without credit. 
Potato growers not in this program sometimes received credit from commercial sources, 
without technical assistance. 

31Corn is traditionally planted with a stick, using three seeds per hill. Fertilizer place
ment required considerable additional effort, using the method applied in potato produc
tion, which consisted of making shallow holes or trenches in which fertilizer was placed. 
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(1) The original recommendation, applying one-third of the N require
ments and all of the recommended 10-30-10 at planting. The remain
ing N was applied at the time of the second weeding (45-50 days after 
planting). 

(2) Applying only the recommended 10-30-10 at planting and all of the 
recommended N at the time of the second weeding. 

(3) Applying all the fertilizer at the time of the first weeding (about 25 days 
after planting). 

( 4) Applying all of the fertilizer at the time of the second weeding ( 45 days 
after planting). 

In these experiments, the N treatments ranged from 0 to 150 kg/ha, and 50 
kg P20 5 was applied to all plots. A total of nine experiments were laid down (five 
in 1973 and four in 1974), each with three replicates. The results obtained con
firmed the earlier work in terms of the responses obtained from traditional and 
improved varieties. Table 27 shows that yield responses to the first 100 kg N/ha 
averaged 8.5 kg com per kg N for traditional varieties and 15.8 kg corn per kg N 
for improved varieties. 

The two methods (no. 3 and 4) that applied all of the fertilizer after emer
gence resulted in higher yields at low levels of nitrogen than did the split applica
tion (Fig. 27). It appeared that delaying fertilizer applications until 25-45 days 
after planting further improved yield responses at low N levels but depressed 
yields at higher N levels. 32 It was, therefore, concluded that delaying the fertilizer 
application resulted in a higher nitrogen efficiency (101). 

Comparison of method 2 with method 4 showed that delayed P 20 5 applica
tion resulted in lower yields for method 4 in only two out of nine cases. These 
experiments occurred on sites with very low phosphorus fertility, which are not 
common in the region. The yield reduction was not substantial and was not 
statistically significant in the combined analyses of all nine sites. 

Table 27. The response of com to different methods of nitrogen application (1971-74). 

Regression 
coefficients 

Fertilization 
Year Variety methoda Linear Quadratic 

1971 Traditional l 12.19 -0.0226 
1971 Improved l 17.04 0 
1972 Traditional 1 13.28 -0.029 
1972 Improved l 18.48 -0.029 
1973/74 Traditional Averageb 7.10 -0.017 
1973/74 Improved Averageb 20.8 -0.058 
1973/74 Improved 1 17.27 -0.013 
1973/74 Improved 3 25.88 -0.085 
1973/74 Improved 4 37.12 -0.206 

aThe second method was not included individually in this comparison, as only two levels were studied. 
bAverage for four methods tested. 

32This is to some extent an artifact of the regression model forcing aJI functions 
through the same intercept, as the average yield for method no. 4 at 150 kg N/ha was 3990 
kg/ha. 
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Fig. 27. A comparison of methods of fertilizer application for corn (1973and1974) (nine 
sites). 1 =all P20 5 and one-third Nat seeding, rest of Nat 45 days; 3, all P205 and Nat 25 

days after planting; 4, all P20 5 and N at 45 days after planting. 

Beans were only harvested at six sites because of time limitations. Yields 
averaged 400 kg/ha but only at one of the six sites was there a significant treat
ment effect. The split application of nitrogen increased yields slightly, whereas a 
single fertilizer application reduced bean yields, particularly at the higher N 
levels. The bean variety Cargamanto, which was tested at three sites, gave 
better yields (440 kg/ha) than did the other varieties (340 kg/ha). 

For an economic analysis of these results, a regression model was used that 
assumed the same quadratic response for methods 1, 3, and 4, but allowed for 
different coefficients for both the intercept and the linear effect of nitrogen. By 
combining the production functions of corn and beans, a net gain equation for 
each fertilizer method was derived as a function of applied N. The results of 
maximizing this equation (Table 28) showed that delaying the fertilizer applica
tion reduced optimal nitrogen levels and increased net gains at lower rates of 
nitrogen application. 

On the six sites with improved varieties, a higher use of nitrogen was eco
nomic especially for the split fertilizer application (method 1). However, this 
method did not give a greater economic return than did single fertilizer applica
tions unless the applied nitrogen exceeded 100 kg/ha (Table 29). 

In view of the low availability of cash in the project area and in light of the 
experience of the 1971 adoption study, a single fertilizer application method 
appeared to offer the following advantages over the project's earlier recom
mendations: 

(1) It had a lower labour requirement at planting time. Apart from seed 
treatment and a change in planting distance, the planting operation 
remained the same as the traditional one. 

(2) The additional labour for fertilization was nonarduous and could be 
done by family members. 
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Table 28. Levels of nitrogen required to maximize net returns from three different 
systems of fertilizer application at nine sites (101). 

Maximum gain (U.S. $/ha)b 
Kg/ha nitrogen to 

Method a maximize net gains Corn Beans Total 

1 139 460 218 679 
3 90 395 180 575 
4 52 422 222 644 

al = all P 20, and 1/3 N at planting, remainder of N after 45 days; 3 =all P 20 5 and all Nat 25 days after planting; 4 = 
all P20 5 and all Nat 45 days after planting. 

bPrices used (U.S. ¢/kg): corn 15; dry beans= 61; N and P20 5 = 77. 

Table 29. Quantity of nitrogen fertilizer required to maximize net gains using different 
timings of fertilizer application on improved corn varieties at six sites. 

Kg N/ha to Total Cost Net 
maximize cost of of return 

Methoda net returns production N (U.S. $/ha) 

1 266 350 203 824 
3 98 218 75 656 
4 70 197 54 709 

100 222 77 690 
70 200 54 636 

dSee Table 28. 

(3) It reduced the cash costs and risk by recommending less fertilizer than 
the original recommendation. 

(4) It gave higher returns per unit invested in fertilizer. 
(5) The use of fertilizer at post-emergence virtually eliminated fertilizer 

burn. 
(6) The single application eliminated the problem of the tendency to omit 

the second fertilizer application, an omission that resulted in a sub
optimal treatment. 

(7) The technical assistance supervision requirements were reduced. 
The results of this study were incorporated into the credit plan for corn 

production in 1975 (103). This recommended the application at 40 days after 
planting of a quantity of P20 5 based on the previous crop grown (Table 16), plus 
160 kg urea/ha. Subsequently, the staff refined these recommendations on a 
municipality basis (Table 30) after reviewing the 4 years' fertilizer work. This led 
to lower nitrogen recommendations at the higher altitude municipalities where 
yield responses to N were less substantial. 

As yield responses from P 20 5 applications had been sporadic and small, the 
phosphorus recommendation was held to a minimum. Because about 60% of the 
corn in the area is planted in Caqueza, Fosca, and Fomeque, with the remainder 
equally distributed among Chipaque, Choachi, and Ubaque, theexpectedP20s 
requirement of the recommendation in Table 30 is approximately 21 kg/ha. This 
considerable reduction from the original recommendation of 50 kg/ha (1971) 
was obtained by fitting the recommendation to the variation in corn P require
ments that existed in the region. 
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Table 30. Fertilizer recommendation for com associations in the Caqueza Project (1975.) 

10-30-lOa Urea a 
Municipality (kg/ha) (kg/ha) 

Une 0 135 

Chipaque, Choachi 

- after corn or pasture 50 135 
other 0 135 

Caqueza, Fosca, Fomeque 

after corn or pasture 100 160 
- after potatoes or tomatoes 50 135 
- after onions 0 135 

Ubaque 

after corn or pasture 130 135 
after potatoes or tomatoes 60 135 
after onions 0 135 

a The time of application was recommended to be 40-45 days alter planting at altitudes between 1500 and 1900 m 
and at 45-50 days at altitudes above 1900 m. 

Other Crops 

A survey of vegetable crop production was completed in January 1974 and 
the preliminary results were discussed at two project meetings in April to define 
an appropriate experimental program. Although results were hotly debated, the 
staff felt that there was sufficient information available on planting methods, 
levels, and methods of fertilization, time of planting, and insect control, and 
these subjects did not require a large-scale experimental program. However, 
they did feel that they needed to acquire more practical experience with these 
crops and more knowledge of the performance of different varieties. 

In Table 31 the research carried out on vegetable and other crops is tabu
lated and the most important findings are noted. The prospects appeared to be 
particularly promising for onions and there appeared to be no reason why these 
could not become a cash crop in the corn-growing areas of Caqueza, F osca, and 
Fomeque. The project compared five onion varieties at two sites using two fertil
izer levels. The following results were obtained: 

(1) Three of the five varieties consistently gave lower yields. 
(2) Responses to higher P20 5 levels ranged from 1.2 to 6.5 t/ha but were 

closely related to the production potential of the variety and the site. It 
appeared to be desirable to relate P20 5 applications to the variety 
used (lower for low-yielding varieties) and to the presence or absence 
of irrigation (lower for sites lacking irrigation). 

(3) The use of seedbeds (disinfected) resulted in considerably greater 
onion yields (about 5 t/ha higher) compared with the common method 
of buying commercially available onion setts. Fields planted with setts 
suffered greatly from diseases. 

(4) With high fertilizer levels, the two best onion varieties produced 16 
t/ha without irrigation and 33 t/ha with irrigation. This compared to an 
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average production of 9 t/ha for all 120 farmers surveyed and 13 t/ha 
for the 10 highest producers. 

Tomatoes yielded between 9 and 20 t/ha but although two varieties not 
common to the region outyielded the local "chonto" variety and showed much 
better disease resistance, the local variety was preferred because its harvesting 
period was longer and it was not as easily damaged in handling as were the new 
varieties. 

Colombian farmers traditionally grow leaf rather than head lettuce. The 
introduction of the latter into Colombia is recent and its use is still largely limited 
to higher income families. Because of a considerable price differential and a 
growing demand (detected by the project's marketing activities), the project 
encouraged farmers to shift over to producing head lettuce. Initially farmers 
were not enthusiastic, as marketing conditions in Caqueza had traditionally 
been unfavourable for head lettuce. As farmers became familiar with the ad
vantages of head lettuce, which was demonstrated by the project staff earlier in 
1975 (higher yields, easier packing, and more resistance to root rot), they began 
to include this crop in their cropping system. 

Considerable differences of opinion existed among the project staff about 
the need to include wheat and barley in the 1974 experimental program. These 
crops had, at one time, been grown in the potato-growing region but subsidized 
imports forced wheat prices down, and wheat was replaced by potatoes. It was 
felt that the introduction of a cereal into the cropping cycle would Jessen the inci
dence of soil-borne diseases and pests (Pseudomonas solanacearum, Rhyzoc
tonia solani, Premnotrypex vorax), which were considerably reducing crop 
yields in certain areas. However, the economists in the team claimed that with 
expected yield levels (2 t/ha), current prices (U.S. $0.19/kg), and total produc
tion costs (U.S. $190) these crops would not be an attractive alternative for farm
ers. Yields obtained using high fertilizer levels were 2. 7 t/ha for wheat and 2.4 
t/ha for barley. At the 1974 price level for wheat, it was not economically com
petitive with most vegetables as a rotation crop for potatoes. However, in 1975 

Table 31. Summary of research on vegetable crops in the Caqueza Project during 1974. 

No. of 
varieties No. of Preferred Yield 

Crop tested sites variety (t/ha) Comment 

Onion 5 2 Yellow Granex 24 Short growing season, lower 
price 

Red Creole 25 Long growing season, higher 
price 

Tomatoes 6 2 Traditional variety 15 More primings per crop 
Peppers 2 2 Yellow Wonder 11 Profitable crop 
Wheat 3 2 PM-9 2.7 Low returns 
Barley 3 2 ICA-Machaca 2.4 Low returns 
Lettuce (leaf) 2 1 White Boston 18 Slowly being replaced by head 

lettuce 
Lettuce (head) 3 1 Great Lakes 22 Better price, local market poor 
Peas 4 2 Teusaca 2.7 Good quality, combines well 

with potatoes 
Beets 2 Crosby Egyptian 17 Superior in quality and yield 
Cabbage 2 Marion market 39 Low prices, marketing problems 
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An increasing number of farmers were deriuing some income from poultry production, 
and the ueterinary diagnostic service offered to them by the project assisted in deuelop
ing a closer rapport with the farmers. (Photo: Ron Poling) 

the removal of the import subsidy doubled wheat prices and nearly tripled ex
pected returns so that this crop may have a role to play in the project area in the 
future. Barley prices also nearly doubled in 1975 but the lower price and high 
quality requirements of barley compared with wheat made this crop a less at
tractive proposition. 
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Part IV 

Factors Influencing 
Adoption Rates 



FACTORS INFLUENCING ADOPTION RATES 

In its first 2 years, the Caqueza Project concentrated its activities on 
identifying and propagating new packages of technology. Only gradually 
did it become apparent that what the staff regarded as a good new technol
ogy was not necessarily what the farmer conceived as meeting his needs. 
Indeed, the acceptance of a new technology appeared to depend on a host 
of socioeconomic factors as well as on agronomic ones. 

As knowledge about the nonagronomic characteristics of the recom
mended production packages built up, it changed the project staff's out
look on their own role. Initially, this was perceived as one of identifying 
production packages adapted to the region and extending these to farmers 
through the credit-related dissemination programs. In subsequent years, 
project action increasingly focused on the identification of institutional or 
infrastructural limitations and of action programs to reduce the impact of 
these in addition to the identification of cheap, safe, and easily applicable 
technological packages. 

These infrastructural and institutional aspects of the incorporation of 
high-producing technology into the small farmer's production system are 
the subject of the following chapters, which discuss selective issues relating 
to this theme. 
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Chapter 11 

Risk 

The farmer is always confronted with a number of uncertainties that lie 
largely outside his control. As they relate to his production activities, these 
uncertainties are attributable to the unpredictability of the quantity of the prod
uct that will be obtained, to the product price at the moment of sale, and to 
institutional uncertainties.33 These uncertainties are particularly hazardous to 
small farmers who may lack the means to continue their enterprise if they experi
ence a serious financial setback. 

Some of these uncertainties can be expressed rather succinctly in terms of 
probabilities. When the probability of the occurrence of a financial setback is 
known, the term "risk" applies; when this probability is unknown it is termed 
"uncertainty." However, this type of distinction between known and unknown 
probabilities presents a continuum that makes it difficult to determine where one 
ends and the other begins. Hence, in this chapter one word will be used to de
scribe this continuum in general and that word will be "risk." 

Even though risk is the word to be used, it is well worth noting the distinc
tion between risk and uncertainty because risk-reducing plans generally attempt 
to move the occurrence of uncertain events into the realm of risky events. That 
is, by determining the probabilities for certain events, their manipulation be
comes possible. Basically, they can be insured against. Among the three sources 
of uncertainties listed above, production and price may be regarded as "risk" in 
the true sense, as their probabilities can be estimated, whereas institutional 
issues remain definitely as "uncertainties." 

The project's awareness of risk in the small farmer's production process 
stemmed from unpleasant experiences in all three of these areas: production, 
pricing, and institutional relations. The latter was epitomized by the continuing 
problems of obtaining credit in time to use it for purchasing seed and fertilizer for 
the corn crop, and by the unsuccessful efforts to obtain insecticides and fertilizer 
packages in quantities small enough for use by the farmer with 1 ha or less. The 
issue of price risk has already been referred to when cabbage prices collapsed 
after the project had promoted this crop. 

Although these problems were clearly recognized early on by the Caqueza 
Project staff, and, indeed, some attempts were made to modify the impact of 
these risks on farmers' production practices, the project first concentrated its 
research effort on analyzing the consequences of production risk. This choice 

33lnstitutional uncertainties include such factors as the timely availability of seed, 
fertilizer, and insecticides; transport for the produce; and the availability and timeliness of 
credit: can the farmer get technical assistance when it is needed, or will institutional regu
lations be changed during his production cycle? 
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was not guided by foresight but, on the contrary, surfaced because of the farm
er's apparent rejection of a clearly superior production technology in corn com
pared to traditional corn practices. The new corn technology showed that 
production and net gains per hectare both increased severalfold over the tradi
tional technology, yet adoption rates were very disappointing. This led the staff 
to suspect that only through understanding production risk, as it related to the 
type of technology used, would they be able to identify ways to achieve in
creased adoption. 

The Measurement of Risk 

The project initially assumed that the low corn yields found in the area were 
due to either a lack of knowledge of modern technology on the part of the farmer 
and( or) to the absence of suitable techniques for him to follow. However, after 2 
years of on-farm experimental work in which the farmers cooperated and used 
their traditional cultivation methods, these assumptions were modified as the 
project staff became convinced that lack of adoption was a question of inade
quate technology formulation. 

This conviction was supported by the study that compared traditional corn 
production methods with those recommended by the project (58). This showed 
that the recommended technology required tripling the traditional value of 
inputs, with nearly all of this increase in the form of cash outlays. Related to this 
increase in cash costs was the fact that returns to cash spent for purchased 
inputs (seeds, fertilizer, and pesticides) were reduced from $3.75 to $2.44 per 
dollar invested. This combination of a reduction in returns to cash, coupled with 
a greatly increased cash requirement, suggested that one possible reason for the 

Efforts were made to resuscitate the sheep industry in the upland areas by introducing 
improved breeds of sheep. (Photo: Jack Redden) 
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farmer's rejection of the recommendation (58) was related to the cash constraint 
in the project area the new technology earned relatively less than did the 
traditional one in terms of income per dollar spent. 

However, this did not seem to be the sole reason for the low adoption rates. 
Although returns to cash were reduced by 58%, land returns increased by 155%, 
labour returns rose by 73%, and returns to total investment were up by 13%. 
Alongside these changes, production per hectare increased by 202% and net 
returns rose by 253%. Clearly the new corn technology was profitable. Even 
though returns per unit of cash outlay decreased, if the new technology was 
adopted they were still substantially higher than the local opportunity cost for 
capital. This suggested that the low rate of adoption required further 
explanation. 

The next step taken was to look at the concept of production risk. This 
necessitated exploring different ways of measuring risk, bearing in mind that the 
ultimate technique chosen would have to be sufficiently simple to be applicable 
in an operational project; would have to avoid making excessive demands on 
data collection; and would need to permit an easy comparison of different levels 
of technology and different cropping activities. These specifications eliminated 
the possibility of using sophisticated estimates of utility functions or of any pro· 
cedures demanding risk measurements that required complex computerized 
calculations. 

As an alternative to utility maximization, several authors have suggested 
the use of decision-making rules. These minimize the probability that the net 
return falls below a specified disaster level; or maximize returns subject to the 
constraint that the probability of the returns being lower than some disaster level 
does not exceed a specified limit. A third type of "safety first" rule maximizes the 
lower confidence limit of net returns. 

Experiences with the way in which farmers responded to alternative tech· 
nologies indicated that the measure to be adopted would need to go beyond a 
mere probabilistic statement about the occurrence of a loss or a net return 
below some chosen disaster level. The experience gained by the project staff in 
preparing production credit plans with the farmers gave them considerable 
insight into farmers' reactions to suggested alternative production strategies. 
The preparation of credit questionnaires with farmers on behalf of the CAJA 
AGRARIA forced the project team members to explain in Hetail to farmers 
everything about the recommended production methods, including the inputs 
to be used, their costs, and the expected returns that they would generate. 
During these sessions, farmers frequently objected to the high input levels and 
expressed concern as to whether the yield figures suggested by project person· 
nel would actually be attainable on the farm. 

The variance observed in corn yields indicated that although there was a 
lower probability of obtaining yields of less than both 800 kg/ha and 500 kg/ha 
with the recommended production methods than with the traditional ones 
(Table 32), farmers still considered the possibility of losing the substantial 
amount of cash that was required for the corn recommendation. As a result of 
this, project staff were convinced that any measurement of risk would need to do 
more than identify the probability of a loss or a return less than any specified 
level and that what, in fact, was needed to express the farmers' concept of risk 
was some indication of the extent of the loss involved. 

Although accepted decision-making rules would, indeed, allow the identifi· 
cation of an investment strategy that maintained risk within tolerable bounds, 
they would not identify a measure of risk that reflected the amount of the Joss 
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Table 32. The probabilities of low yields for actual and recommended corn production 
methods in Caqueza (1974). 

Yield, 
less than 

800 kg/ha 

500 kg/ha 

Actual 
method 

0.44 

0.27 

Probability 

Recommended 
method 

0.05 

0.03 

involved. As a facsimile of farmers' decision-making, these rules failed to take 
into account other aspects that often influenced farmers' acceptance of an alter
native production process. 

The profit of a production activity is derived from the production factors 
land, labour, and cash. Depending on the availability of these (as reflected by 
their cost), the returns to some factors may become critical in the farmer's eval
uation of alternative production strategies. In this sense he may be concerned 
more about a reduction in returns to scarce factors than he is about overall 
profitability. In other words, risk aversion is only one motivating force in farmers' 
decision-making. 

For this reason, it appeared desirable to define a measurement of risk that, 
taken together with other criteria such as cash and labour requirements and 
returns to these production factors, would provide a profile that could be used to 
compare various technological packages and different production activities. 
The measure of adequacy of this profile would be the extent to which it ex
plained what was known from observation and measurement about small farm
ers' decision-making with respect to agricultural production. 

Considerable discussion took place as to whether the sought-after risk 
measurement should also include some assessment of small farmers' risk-taking 
ability. Because this required a considerable degree of assumption about 
farmers' risk preferences, it was finally decided not to include it and to identify a 
yardstick that would be confined to production activities and would be an exclu
sive function of production methods and tbe costs and prices associated with 
them. If necessary, this measure could subsequently be looked at in terms of the 
individual reactions of farmers or farmer groups. These reactions might, or 
might not, be related to cultural, economic, or other characteristics. 

The end result of the extensive dialogue on this theme was the selection of 
the expected value of the loss as a risk index for the comparison of production 
activities. This measurement allowed for a comparison of actual values between 
activities. Furthermore, it could be derived in terms of the total investment in 
production as well as for just the expected value of cash losses. 

The following conventions and assumptions were used for calculating risk: 
(1) Crop yields were considered to be normally distributed. 34 

(2) The loss function (L) for any production activity was: 

L C - yp for 0 ~ y < C/p 
L 0 for y ~ C/p 

where y = yield, p = price of product, C = costs. 

34For corn and potatoes, where the yield distribution was badly skewed because of 
few high yield values, risk was calculated using estimates of the mean and variance based 
on the lower half of the distribution curve, using the rationale that this would be the area 
pertinent to risk considerations. 
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(3} The expected value of the loss E(L} was defined as: 

E(L) E (C - p) for 0 .:=:: y < C/p 
E(L) 0 for y ~ C/p 

where E stands for the expected value operator, and P for the probability of the 
event, in parentheses. 

(4) The price of the crop and its cost of production were assumed to be 
independent of the yield, so that the expected value of the loss was defined as 
(E(L} = c -pE(y I 0 <y<C/p). 

With these assumptions, the expected value of the loss was calculated from 
the cost of production (C), the product price (p}, and the expected value of a 
yield between zero and the net gain break-even point (O<y<C/p}. The latter 
value was calculated using the formulas for the calculation of the expected value 
of a conditional normal distribution (40, 78) given that y is between O and C/p. 
The distribution was first transformed to the standard normal distribution, as 
were the cutoff points (yield 0 and C/p). Using the tabulated values of the 
standard normal density function (2) and its accumulative form (P), the 
expected value of the yield (or net gain, as the case may be) was then calculated 
as: 

_ _ Z(b) - Z(a) S 
E(y I a<::y<b) - Y + P(a) P(b) 0 d 

where sd stands for standard deviation. 
This method of calculation treats product prices as constant, and was 

therefore only suitable for the calculations of corn and potato data, where sea
sonally adjusted prices could be employed. This allowed the calculation of pro
duction risks based on several seasons of yield data. For horticultural crops, 
product prices fluctuated widely from day to day and yields changed for different 
planting dates throughout the year. In these circumstances, risk was calculated 
directly from the net returns actually obtained by the farmers. The following 
assumptions were used: 

(1) Net gains were considered to be normally distributed. 

(2) The loss function for any production activity was: 

L -G for -C~G~O 
L 0 for G:;;..O 

where G =net gain (value of the product less its costs), and C =costs. 
(3) The expected value of the loss was therefore defined as: 

E(L) E(G I ~C~G::=::O), 

which reads: The expected value of the net gain, given that the net gain is 
between 0 and -C. This value was then calculated using the same method as 
noted above (40, 78). 

Calculated in this manner, the risk of production will increase with the 
increased cost of production and with an increased variance in the value of 
production obtained (Table 33}. 

The risk calculated on the basis of total production costs will therefore be 
higher than risk based only on the costs of purchased inputs. For its risk 
analyses, the project staff considered costs as being only those of purchased 
inputs, because farmers in the project area assigned little or no costs to the use 
of their labour or that of their family. The landowning producer also assigned 
little cost of the use of his land. The producer only considered costs as being 
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Table 33. Relation between the value and cost of production and the magnitude of the risk 
associated with those factors. 

Value of Standard Cost of 
production (VP) deviation of VP production Risk 

(U.S.$) (U.S.$) (U.S.$) (U.S.$) 

640 160 320 60 

640 320 320 130 

640 160 480 84 

those inputs for which he had to make a cash outlay, namely supplies and hired 
labour. 

Under field conditions production risk is difficult to separate from price and 
institutional risks. In the above treatment of risk some assumptions had to be 
made about product prices and availability and input costs. Where prices and 
costs were treated as constants, as in the case of corn and potatoes, the sto· 
chastic component of the production risk was limited to yield variations. 
However, in the case of horticultural crops, actual prices were used for the risk 
calculations. In this way a substantial component of the risk related to price 
variations was included in the calculated risk. 

Certain assumptions had to be made with respect to the measurement of 
yield variation. Yields depend on random natural events (temperature, light, 
water, pests), on fixed physical conditions (soils, slope, altitude), and on a con
trolled intervention by the farmer (as expressed by a production practice). Mea
surements of yield variances, therefore, need to take into account what sources 
of variation are to be included. If only climatic and disease factors are included, 
these can be measured under specified physical (soil, slope, altitude) and tech
nical (variety, fertilization level, pest control practices) conditions. However, 
substantial covariances in their effects on yield obviously exist between techno
logical levels, physical conditions, and natural events3s so that any measurement 
of yield variance will depend to a great extent on the factors that are taken into 
account. Such factors do, therefore, need to be specified if the risk measure
ment is to be meaningful. 

In the Caqueza Project area, staff members provided subjective estimates 
of the variation in yields encountered in subsistence farming. They estimated 
that 35% of yield differences were attributable to physical differences between 
fields,36 5% to pests and diseases, 400ki to the level of technological inputs, and 
20% to year-to-year climatic differences. This suggested that, at the level of tech
nology practiced in Caqueza, climatic effects, although important, were not 
dominant and might not be the prime factor influencing the adoption of new 
technologies. This was borne out by the project's own research results (com
pare, for example, the yield data in Tables 9, 14, and 26, and Fig. 25 and 27). In 
the Caqueza area the greatest variation appeared to be related to the differential 

35E.g., rainfall interacts with the effect of nitrogen on yields. Slope affects responses 
to added phosphorus. 

36This variation is less for high value crops where greater field selection, higher fertili
zation, and frequent irrigation are practiced. In such fields, both physical and climatic 
sources of yield variation are reduced by intensive management. 
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performance of a given technology in different fields within a year. As demon
strated for the phosphorus fertilization component of the com recommendation 
(Fig. 27), this differential performance imposes considerable risk on adopting 
farmers as a group. 

The risk taken by an individual farmer produ,cing com on a given field is 
different to the risk for all com produced in an area. Site-to-site differences do 
not affect him; only year-to-year variations are his concern. The individual farmer 
compares his field to those on which farm trials or demonstrations occur and, 
maintaining this comparison, worries about year-to-year variation. In contrast to 
this, the project staff needed to calculate the variance of performance of a re
commendation for the whole area to judge the potential adoption role of the 
recommendation. To do this, they needed to include data from all types of 
farms. Hence, the risk measurement of a certain production technology that 
was meaningful for the project staff had to take into account not only year-to
year variations but site-to-site variations as well. The expected loss was, there
fore, not calculated on the basis of the individual farmer, but was based on the 
production of a specific crop in the whole project area. 

The project did not have a broad enough data base available to do this and, 
therefore, started its risk work by obtaining yield variations from all available 
sources. These included survey data, field sampling data, experimental results, 
and information from credit programs. Com and potato data used covered 3 
years, but for horticultural crops data were generally only available from one 
harvest. However, the horticultural data were collected at various times during a 
3-year period and this in itself probably accounted for the major source of yield 
variation. 

The estimates of variance were expressed in terms of the probabilities of 
obtaining specified high and low yield levels. These were then compared with 

The introduction of improved breeds of sheep was hoped to support a local women's 
cooperative that made blankets and ruanas from the wool. (Photo: Neill McKee) 
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subjective estimates for obtaining such yields, these being based on the local 
experience of project staff. For all of the crops studied, particularly the horticul
tural ones, the project staff felt that the derived variances were too high. 37 Never
theless, as it was considered preferable to overestimate variance, it was decided 
not to make any downward adjustments. The derived variance and the expected 
mean yields were then used together to estimate risk. As risk was estimated on 
the basis of net returns, all product prices and input costs were adjusted to 1973 
prices. This was done by using the 1972 costs for materials and adjusting actual 
product prices to 1973 prices by applying a constant inflation index. 

For the crops studied, the cost of purchased inputs, net returns, probability 
of net returns below zero and risk are presented in Table 34. Large differences 
were found in the probability of net returns below zero, with potatoes and 
corn-beans showing the highest probabilities. This was, however, not 
necessarily an indication of risk as it failed to take into consideration that the 
amounts that could be lost varied from $62/ha to $340/ha. The calculated risk 
showed a sensitivity to large variances of production (and hence net returns) as 
well as to high production costs. The risk of onion production was fairly high, not 
because of a high variance but rather because of high cost of purchased inputs. 
On the other hand, the traditional corn-bean association had a low production 
risk even though the variability of production (and hence net returns) was high. 
This was so because low production costs kept losses down. 

Another crop that involved high risks was potatoes, whether grown alone 
or in association with peas. This was the result of high input costs and the highest 
production variance of all crops (Table 34). A comparison of the risks and net 
returns of the crop enterprises listed in Table 34 shows that the risk of potato 
production was very high in comparison to the net returns. This may be a 
distortion of reality for two reasons: first, potato prices, although seasonally 
adjusted in the table, were abnormally low in 1972. Second, although horticul
tural crops appear very attractive, marketing risks due to perishability have not 

Table 34. Production risks (U.S. $) for 10 important crops in the Caqueza Project 
(1973 prices). 

Net returns ($/ha) a 
Purchased inputs Standard P (Net Risk Risk per 

Crop ($/ha) Mean deviation returns ~0) ($/ha) net return 

Corn (recommended 
technology) 118 174 llO .05 44 .25 

Corn (traditional 
technology) 39 84 71 .12 14 .17 

Corn-beans 62 138 137 .14 28 .20 
Potato-peas 353 718 1020 .24 167b .23 
Potatoes 315 463 658 .21 145b .31 
Green beans 162 856 471 .04 72 .15 
Tomatoes 247 1008 554 .04 108 .10 
Onions 340 1241 658 .03 139 .11 
Beets 143 683 433 .06 76 11 
Lettuce 132 834 435 .03 59 .07 

a Value of production, less costs of purchased inputs. 
b Calculated from the lower part of the distribution curve. 

37From the very informative discussion of the estimated variances, it appeared that 
the project staff rejected a lot of extreme yield values as too exceptional and therefore not 
valid for consideration. This attitude naturally led to a reduction in the range of yield they 
considered for each crop. 
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been taken into account. These could substantially increase the total risk asso
ciated with horticultural crops, making them less attractive than appears in 
Table 34. 

The important effect of production costs on risk was also brought out when 
the recommended corn production method was compared with the one actually 
practiced by farmers (138). Returns to purchased inputs using traditional tech
nology had a greater probability of being less than zero (P 0.16} than those from 
using the recommended technology (P = .03). The latter had, however, a sub
stantially greater production risk ($44/ha) than did the traditional method 
($14/ha). 

It may well be asked if the high risk associated with the recommended corn 
technology was the reason for the lack of adoption observed during the first year 
of extension activities. The last column ofT able 35 shows that the ratio of risk to 
net return is greater for the recommended corn technology than it is for tradi
tional corn or for horticultural crops.38 From the farmers' standpoint the risk of 
adopting the new corn technology may be even higher than that shown in the 
table because, as already mentioned, many farmers could not conceive a yield 
increase as great as that which the project staff were claiming for the recom
mended technology, although the corn plan results for 1975 and 1976 later 
showed that the project's yield predictions were attainable under most circum
stances. 

Table 35. Production risk and net returns from potatoes produced with different levels of 
cash inputs (119). 

Input level Cost of inputs a 

At zero cash 

At break-even point 

At minimum risk point 

Poorer group of farmers (n 46)b 

Wealthier group of farmers (n 47)C 

Maximum returns excluding cost of risk 

For maximum returns 

avalue of seed and fertilizer only. 

bwith total capital of U.S. $1600 and liquid capital of $195. 

cwith total capital of U.S. $4000 and liquid capital of $840. 

0 

56 

125 

125 

186 

209 

260 

Net return 

-190 

0 

172 

172 

255 

278 

297 

Farmers' Practices and Production Risk 

Risk 

190 

139 

107 

107 

121 

139 

181 

Differences in production risk naturally influence farmers' practices with 
respect to their allocation of land, cash, and labour resources to a wide range of 
possible production activities. However, it is extremely difficult to separate the 
influence of risk on such allocative decisions, from factors such as resource 

38Again, horticultural crops look very attractive, but it should be recalled that mar
keting risks were not reflected in the risk measure used. 
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availability and costs. This task is made even harder by the presence of market 
and institutional risks. 

Risk was examined in relation to the farmer's wealth level by comparing the 
use of purchased inputs in two groups of farmers with different wealth levels. 

The behaviour of 93 farmers was studied in relation to whether in maxi· 
mizing returns they accounted for or ignored risk in the production of potatoes 
(119). Risk was calculated as the expected value of the loss, using the production 
of potatoes as a function of the value of seed and fertilizer and the variance of this 
function at different cash input levels. In this way, risk and the net returns could 
be evaluated at several points along the production function including those 
representing the input level of the two groups of farmers being studied (Table 
35). 

The poorer group, whose liquidity (including cash, tools, implements, and 
all animals) averaged less than $200 per farm and who would have had to borrow 
to obtain the cash required for maximizing production, invested at or near the 
point of minimum risk. The second group of farmers had liquid assets averaging 
four times those of the first group. They could, if necessary, sell some stock to 
pay off their debts even though their average farm size was only 2.5 ha and they 
were far from being wealthy. However, apparently as a result of their greater 
assets, they invested nearly 50% more in purchased inputs for potato production 
than did their poorer neighbours. Both groups invested well below the level 
required to obtain maximum net returns. 

Even if risk were considered as an added cost, the maximization of net 
returns would have required input levels in excess of those practiced by the 
second group of farmers. Because both groups needed credit for potato produc· 
tion, the difference in their input levels is striking. It is possible that it was due to 
risk aversion rather than to difficulties in obtaining credit as, although we have 
shown elsewhere that credit availability (and cost) for corn production was 
related to wealth level, this appeared to be of less importance with potatoes 
where production credit was more readily available and was widely used. It is 
conceivable that both factors played a contributing role in explaining the be
haviour of the poorer group of farmers. 

The data from Table 35 also illustrate why Caqueza farmers have moved to 
a relatively high cash input level for potato production. Whereas corn producers 
in the region employ limited cash inputs ($39/ha, Table 34), potato production is 
simply not possible without the use of substantial inputs. Even production at the 
break-even point required a greater cash input than did corn. Potato production 
in the Caqueza region, therefore, appears to represent a situation where low 
productivity and high risks at low input levels have forced farmers to either 
increase input levels or to avoid producing the crop. This type of situation is not 
well documented in developing countries but may be expected to occur with 
other high-cost, high-input-responsive crops, such as onions, tomatoes, and 
lettuce. These crops appear to fall into a category in which minimum risk is not 
associated with very low input levels. In the case of com, the costs of seed and of 
planting are low, and production without fertilizer is such that some returns can 
be obtained without resorting to credit. In contrast to potatoes, corn production 
risk is at a minimum when very low cash inputs are used. This may explain why, 
in the early years of the project, farmers did not normally use any type of credit 
for corn production. This low-risk, low-input situation also appears to explain 
the farmers' limited interest in credit for corn production, compared with credit 
for producing potatoes, vegetables, or livestock, even though more than 60%of 
the cultivated land was sown to corn. It also helps to explain why farmers who 
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did receive credit for corn production in CAJA AGRARIA programs sometimes 
diverted this credit for other uses (31, 121). 

To further evaluate the role of risk in small farm agricultural production, a 
sample of 120 farms was surveyed to identify the type of production activities, 
the area occupied by each crop or crop combination, and the farmers' estimated 
wealth level. Thirty-seven farms with commercial animal production (i.e., more 
than 2 horses or cows, more than 3 pigs, and more than 25 fowl) were discarded 
from the sample because no estimates were available on the variation of net gain 
derived from animal production activities. Measurement of farmers' wealth 
levels were based on the total value of their land, installations, and liquid assets, 
including tools, equipment, and animals. The crop production activities on the 
83 remaining farms were grouped into 13 classes (Table36). Values for cash and 
labour requirements, estimates for risk, and net returns per crop per hectare 
were derived at the farm level using the methodology described in Chapter 9. 
The total risk taken by the farmers was then calculated by adding the risks of 
each crop production activity, after having adjusted for the area dedicated to 
each crop. 39 

Table 36. Per hectare cash (U.S. $) requirements, net returns, and risks for 13 crop 
production activities in the Caqueza Project (1973 prices). 

Relative Cost of Risk per Net 
areaa purchased Risk unit of return c 

Crop ('to) inputs($) ($) inputs ($/ha) 

Corn-beans-broad beans 1.2 47 21 .45 55 

Corn-beans 31.8 62 28 .45 43 

Corn-broad beans 5.4 67 30 .45 50 

Potatoes 11.2 315 145 .46 432 

Potatoes-peas 3.4 353 167 .47 396 

Beets 0.1 143 76 .53 468 

Green beans 0.7 162 72 .44 576 

Lettuce 0.7 132 59 .37 628 

Tomatoes 7.6 247 108 .44 704 

Onions 3.7 340 139 .41 984 

Broad beans 1.1 68 35 .51 110 

Peas 2.3 68 36 .53 110 

Pasture (natural) 30.4 14 5 .36 21 

aReflecting land allocation in 6 veredas; 2 in Une, 2 in Chipaque, and 2 in Caqueza. 
blncluding exchange labour. 
cvalue of production less cost of purchased inputs. 

39As follows: farm risk= aiRi, where i is the ith crop, ai is the area occupied by it, and 
Riis the per hectare risk associated with it. A similar procedure was used for cash require
ments. This presumes independence of cash requirements as well as risks for the different 
production activities. Given the estimate of risk used, this assumption, although hardly 
accurate, allowed, at least, an approximation of the aggregate risk taken by the farmers. 
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The average and common range40 of values for the total acreage cultivated, 
the purchased inputs, and the total risk taken by the farmers, provided an insight 
into the typical crop production pattern in the project area (Table 37). Although 
a large portion of his farm is under corn and pasture, which are low-input and 
low-risk crops, the average farmer invested most of his cash in high value crops 
with a high per hectare risk. These crops had, however, approximately the same 
ratio of risk to cash investment as crops with low per hectare risk (Table 36). 
Farmers appeared to concentrate the use of thier cash on a relatively small part 
of their farm in production activities that provided a high return, be it at 
considerable risk. They appeared to keep the total risk to which they exposed 
their farm enterprise in bounds by planting a large area to a low-input, low-risk 
crop such as corn. 

Table 37. "Common ranges" and averages of selected crop production measures of a 
sample of Caqueza producers.a 

"Common range" b 

Average From To 

Effective farm size (ha) d 1.95 0.4 2.0 

Purchased input level ($) 228 42 293 

Risk($) 102 21 130 

Value of product($) 908 232 1160 

Return to cash ($) 681 162 928 

aAu measures of a per farm basis for the wet season (ano grande) production cycle. 
hExcluding from the range those values occurring with low frequencies. 
CPercent of the sample included in the common range. 
dsum of cropped areas. 

Frequencyc 
(%) 

69 

75 

66 

68 

78 

Wealthier farmers took substantially more risks than did poorer farmers 
(Fig. 28A). A farmer's wealth was also correlated to his level of cash investment 
in crop production (Fig. 288). As expected, cash inputs were very closely related 
(R2 = . 94) to net returns. This relation was virtually linear across the range of cash 
inputs encountered (Fig. 28C). Net returns per dollar of cash input were almost 
$3.00 again stressing the potential benefit from higher cash investments in the 
production process at Caqueza. To obtain high returns farmers exposed them
selves to higher risk (Fig. 280). This was primarily the effect of higher cash 
inputs, as evidenced by the close correlation between cash inputs and risks 
taken per farm (R2 .99). 

Conclusions 

Differences in production risks among crops were much more a function of 
the cost of production than of variations in yield or value products. This 
occurred because costs varied to a greater degree than did yield variances and 
because an increase in costs was generally reflected in both larger probabilities 
of losses as well as higher losses. At a farm level, production risks appeared to be 
very closely related to cash inputs. 

40Because frequency distributions of these measures were highly skewed, "common 
range" was employed to present the range in which the great majority of cases was 
encountered. 
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Fig. 28. Relation of total wealth to risk and to cash inputs per farm and of risk and cash 
inputs to net returns per farm of Caqueza wet season crop production. 

Production risks did not increase uniformly with the cost of production 
when the latter was considered on single enterprise basis. As observed for pota
toes and expected for onions, tomatoes, and other high-input, high-value crops, 
minimum risks were associated with reasonably high (compared to corn) input 
levels. Risks initially decrease, reach a minimum, and then increase as a function 
of cash inputs. For these high-value crops, farmers either apply the required 

Improved housing for pigs, along with better breeds and feeding, were introduced to 
improve local pig production. (Photo: Ron Poling) 
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inputs or refrain from producing them altogether. For corn, production risks 
appear to be at a minimum at a very low level of purchased inputs. Beyond this 
point, risk increases as a function of the input level. The corn production method 
recommended by the project did not appear to be an attractive investment alter
native as the risk per unit of net return was higher than that of most enterprises 
studied. It is also probable that farmers' perception of the corn recommendation 
is less favourable than its actual performance, which would make the recom
mendation appear even more risky to farmers. 

Farm enterprise analysis showed that wealthier farmers used more cash 
inputs and took a higher risk per farm and per unit crop area. These increases 
were caused by increased use of production inputs, particularly for the cash 
crop enterprises, and by a shift of acreage from low-input, low-return crops to 
high-input, high-return crops. The second factor was a more important contri
butor to increased risk than the first. 

The close relation between farm level production risk and cash input levels 
makes it difficult to separate risk from cash availability in their effect on farmers' 
decision-making in a situation where production capital is lacking. In the follow
ing chapter we will discuss the availability and cost of credit in the Caqueza area 
and describe the credit risk-sharing production plans that the project experi
mented with in its efforts to reduce the risk element associated with the intro
duction of new technology. 
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Chapter 12 

Credit 

Earlier chapters have indicated that throughout most of the year labour is 
not a limiting resource in the project area. They have also shown that the pros
pects for making more land available are limited by the high population density 
and the paucity of cultivatable land. Thus the prospects for increasing the re
source base of the small farmer by giving him more labour or land are limited. 
The remaining major production factor is capital in the form of purchased 
inputs, particularly seeds, fertilizers, and pesticides. 

Capital can be generated by savings or by using income to purchase invest
ments, which, in turn, can be used as leverage to borrow capital. As traditional 
incomes from small farm agriculture barely meet consumption requirements, 
the provision of a surplus for savings or for investment is not readily forthcoming. 
The solution appears to be to redesign the mechanism for providing credit. This 
chapter discusses how this decision was arrived at and what steps were taken to 
evolve a new credit system. 

Credit Requirements in Caqueza 

Traditional com-legume associations require very little in the way of pur
chased inputs. Although the production of this association has a nominal cost of 
U.S. $108 per hectare, much of this need not be in the form of cash as the hired 
labour can be "interchanged" (where the farmers work each other's fields as 
payment to each other), the seed can be held over from last year's production, 
and the fertilizer is often ash, chicken manure, or compost, all of which are pro
duced on the farm. After deducting the imputed value of these inputs from the 
total costs of production, the residual "cash" outlay averaged only U.S. $22. 

In the Caqueza area the corn-legume association is the production activity 
with the lowest capital requirement. Other crops required two to five times as 
much capital (Table 38). The smallest increase was for the production of im
proved corn that had just under double the cost of the traditional association. 
However, in terms of the minimum cash cost referred to above, traditional corn 
produced by the new technology (if covered entirely by purchased inputs) costs 
nine times as much ($208). Much of the new technology (especially the fertilizer) 
had to be purchased; thus, innovation forced the small farmer into the credit 
market. He had to borrow to become an innovator. 
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Table 38. Production costs for various crops in the Caqueza area (U.S. $/ha). 

over 
traditional com-legumes 

Purchased Hired Total Purchased Total 
labour cost 

Traditional corn associated with legumes 48 60 108 

Improved corn 128 80 208 167 93 

Potatoes with legumes 348 161 509 625 371 

Red beet 143 125 268 198 148 

Leaf lettuce 132 133 265 175 145 

Onions 340 132 472 608 337 

Tomato 247 177 424 414 294 

Credit in Small Farm Agriculture 

The data presented in Chapter 9 showed that a traditional com and legume 
crop barely paid for the opportunity costs of its production, although other vege
table crops and potatoes did do so. Indeed the returns from crops other than 
corn do suggest that the agricultural sector can compete with industry in terms 
of the effective utilization of capital. They indicate that subsidized credit for small 
farmers may be an unnecessary luxury in Colombia. This view lends support to 
those critics of subsidized credit who hold that it may be no more than a token 
mechanism, designed to promote income distribution, which in fact only serves 
to misallocate scarce capital resources away from the more productive sectors. 
This subject has been examined in great depth in the US-AID Small Farm Credit 
Review held in 1973 (81). The findings of this review indicated that: 

(1) Subsidized credit, that is, credit with interest rates less than the sum of 
the real interest rate on capital plus the inflation rate, runs the risk of 
decapitalizing the lending institution, and thereby causing eventual 
bankruptcy. 

(2) Low interest rates from the government bank discourage commercial 
banks from seeking a small farmer clientele. Small loans are more 
costly and riskier than larger loans, and hence, commercial banks are 
not apt to raise the proportion of small loans in their portfolios. 

(3) Subsidized credit leads to the concentration of credit in the hands of 
the large farmers. As interest rates fall below equilibrium (opportunity 
cost) levels, demand exceeds supply and an informal form of credit 
rationing emerges, based on the lending institution's financial criteria, 
namely, land titles, larger farms, better credit history, large sums to 
reduce management costs, the best producers, etc., all factors that 
work against the small farmer. 

Juxtaposed with these criticisms against low interest rates are social justifi
cations in favour of low interest rates. The first is that "infant industries" must be 
protected, which implies that the small farmers cannot initially compete at the 
opportunity cost level of capital. Second, because the demand for credit is rela· 
tively elastic, a lower price would ensure a larger market for it. And third, low 
interest credit is politically used as an income transfer program, a gift to the rural 
poor. However, none of these arguments in favour of low interest rates appears 
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to be substantiated in economic terms. As we have mentioned earlier, returns to 
capital employed by the small farmer can be adequate vis-a-vis the free market 
price of capital; the demand for credit in small farm regions has not been found to 
be highly price-elastic; income transfers can be much more efficiently accom
plished through other means; and lastly, political tokens (gifts to the rural poor) 
may be effective only for a short time (when the facade is penetrated, the 
program backfires). 

On the other hand, it has been argued that these subsidized credit systems 
may function as leverage to attract the small farmer's owned resources as coun
terpart funding in situations that would otherwise suboptimally employ such 
resources. Farm credit programs with low interest rates may mobilize greater 
capital investment levels than would be the case if interest rates were at the level 
of the opportunity cost of capital. 

An argument for "cheap" credit, which has not really been considered in 
this presentation, emerges from the discussions on risk in earlier chapters. If the 
small farmer treats risk as a cost premium (Table 33) to which he adds the cost of 
other inputs, profit-maximizing behaviour that sets the marginal value product 
equal to the price will result in an optimum input level substantially below that 
which considers the real price to be equal to the market price (risk premium= 0). 
Given this situation, a credit program that provides capital at a lower cost may 
function as a program that, at least to some extent, ensures against risk. Never
theless, a credit program with what would be in effect a negative interest rate (if 
this were to be the Colombian case), would be hard to maintain in the long run 
and would clearly decapitalize the lending institution involved. 

When it became apparent to the Caqueza team that credit was a major con
straint on the adoption of technology, they set out to examine this subject and in 
the course of doing so shed significant light on the subject of credit costs (74). 

Credit Studies in Caqueza 

Sixty-three farmers in the Caqueza area were interviewed during the first 
half of 1974 regarding their credit behaviour. The interviews took place over a2-
day period in each case and involved detailed questions to establish the farmer's 
financial status and his use of capital. All interviews were conducted by the same 
graduate student. 

Source of Credit 

Four different sources of credit were identified: institutional (government or 
private banks); relatives; friends (including the local moneylender, the small 
farmer's "best" friend); and local tradesmen. Institutional credit had the lowest 
nominal interest rate but accounted for only 30% of loans in 1973. Relatives sup
plied 27%, friends 34%, and tradesmen 9%. Loans from institutions and trades
men had average values of more than double the values of loans obtained from 
relatives and friends. Although individual loans averaged only U.S. $334 in 1973, 
the average family indebtedness was 39% larger than the average cash require
ment ($700) for crop production in the project area, as credit was used for live
stock production as well as for consumption. 

Farmers questioned in the credit survey were asked about their credit 
requirements for their next (1974) crop. Loans expected from relatives, friends, 
and tradesmen were similar in value to those received in 1973, but borrowing 
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from institutional sources was expected to rise dramatically with loans averaging 
69% more than in 1973. 

The principal institution lending to small farmers in the Caqueza area was 
the CAJA AGRARIA The CAJA offers supervised credit to small farmers 
through an interagency agreement with ICA in which ICA supplies technical 
assistance and production planning. The criteria for loaning to small farmers are 
based on his credit rating (morality in his business relations} and his productive 
capacity (to assure the generation of sufficient funds to repay the loan). 
However, the process for obtaining a loan is tedious and cumbersome, and 
usually involves several visits to the local CAJA office. If the farmer had never 
had a loan before, an analysis of his farm's balance sheet and a personal visit by a 
CAJA inspector had to be done. These inspectors handle a large number of loan 
requests and have to rely on public transport to move around. As a result of this, 
and the bureaucratic nature of loan processing, credit is often not available at 
the exact time when the farmer needs it for purchasing seed or fertilizer. Thus, 
even though farmers recognize that the CAJA's credit comes at a relatively low 
cost, its unreliability tends to make them establish credit relations with relatives, 
friends, or tradesmen, all of which tend to be much more flexible. Local money
lenders are regarded as "great friends and magnificent collaborators" because 
they always have a supply of ready cash that they will lend at planting time when 
the farmers' needs are greatest. Moneylenders often obtain their cash from the 
CAJA by borrowing production credit for large units of land. They then rent this 
land or farm it in partnership, and use the borrowed cash for loaning to others at 
higher interest rates than those at which it was borrowed from the CAJA The 
small farmer is aware of this but does not complain because it provides him with 
his only certain source of ready cash, even if its cost is high. There is another 
advantage to borrowing from moneylenders: they are more tolerable about slow 
repayments after a bad harvest than is the CAJA 

There is a complex interrelation between the credit sources in the Caqueza 
area: often one loan simply pays off another. In particular, loans from relatives 
tend to be used for this purpose and were the smallest ($146) and the shortest 
( 1-6 months) of all loans. Loans from friends were somewhat larger and of longer 
duration. Credit from tradesmen was generally for 90-180 days and had higher 
interest rates than other credit. Institutional loans were generally the largest and 
usually had a duration that covered the life cycle of a corn crop, which was 8-9 
months in Caqueza. 

Farmers were questioned about the quantity of credit available in relation to 
local needs and also about the ease of obtaining credit. The responses indicated 
that 18% felt that credit was scarce and 71% that it was "very limited." Only 19% 
obtained their credit easily and 52% found it very difficult. 

Credit Costs 

The credit study also determined the additional costs associated with loans 
received during 1973. For each of the four credit sources, costs in addition to the 
nominal stipulated rate were established for (1) processing and legal charges; (2) 
opportunity costs for time lost by not receiving the loan when requested; (3) 
overpricing; (4) cost of travel required to obtain the loan; (5} gifts to codebtors; 
(6) gifts to inspectors; and (7) other charges. 

was: 
The method used for transforming these costs into annual interest rates 

C (TP) 
v "·12 
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where i =annual imputed value of the interest rate; C =imputed cost or payment 
of the activity; V =total value of the loan; TP time period of the loan (months). 

At the time of this study the nominal rate for institutional credit was 13% ( 1 % 
of this being a life insurance premium). In reality this situtation represented a 
negative real interest rate, as inflation at that time was 20% per annum. Further
more, much of the institutional credit for agricultural development in Colombia 
is derived from dollar sources and the devaluation of the peso against the dollar 
was 8% in 1973. Bearing in mind inflation and devaluation, it is obvious that the 
Colombian small farm section was being subsidized through the institutional 
credit system in 1973. However, Table 39 shows that very little credit at 13% 
reached the farmer. The average cost of loans was 35% using institutional credit; 
43% borrowing from relatives; 44% from "friends" (the moneylenders); and 50% 
from tradesmen.41 The average interest rate on all loans was 42% by number or 
47% by value. 

Table 39. Real interest rates of credit from various sources (Caqueza 1973). 

Nominal Gifts 
Source (stipu· Processing Oppor-
of %of total lated) and legal Over Co- Jn. Travel I unity Other 
funds no. loans rate costs pricing debtor spec tor cost cost costs 

Institutional 31 13.2 6.0 0.4 2.3 4.8 8.1 0.1 

Relatives 25 24.0 3.4 0.1 7.2 8.4 0.3 

Friends 36 25.2 4.4 0.1 7.0 6.9 0.1 

Shopkeepers 9 2.4 45.9 0.2 1.6 

Weighted average (100) 19.4 4.3 4.2 0.1 0.7 5.8 7.2 0.1 

Although these "real" interest rates are very high, they must be interpreted 
with caution, as some of the imputed credit costs can be interpreted in different 
ways. For example, travel costs were calculated on the assumption that a half
day spent negotiating a loan cost the farmer a half-day of farm wages. This is not 
strictly the case, as many loan negotiations take place on holidays or prior to the 
growing season at a time when there is a large measure of unemployment. The 
"operating cost" charge, which refers to the earnings lost from not being able to 
put the capital to "work" from the time the credit was solicited to the moment 
when the credit was actually received by the farmer, also needs careful inter
pretation as such delays occur with all farm credit negotiations. 

Apart from travel and opportunity costs, the cost of credit includes nominal 
costs, legal processing fees, charges due to overpricing, and the cost of gifts 
(which are unavoidable in most instances). 

Correlation between Interest Levels, Wealth, and Incomes 

An attempt was made to relate interest levels to various socioeconomic 
indicators. The most important conclusion arising from this analysis was that the 
interest rate was negatively correlated with wealth and income levels. The poor 
paid more, the rich less. To a certain extent, this was because it costs just as 
much to process a small loan as it does a large one. As will be discussed later, the 

41 ln the nonformal credit market, the more distant the personal ties between lender 
and borrower, the higher the interest rates. 
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smaller farmers (by definition possessing less wealth and having lower incomes) 
borrowed smaller sums. 

The duration of loans was directly related to their size, bigger loans general
ly having a longer duration than smaller ones. This factor, combined with the 
inverse relation between interest rates and loan values, led to longer-term loans 
having slightly lower interest rates. There was a cliff erence in total interest in 
terms of wealth levels, with wealthier farmers paying as much as 12% per annum 
less interest than poorer ones. A similar situation existed in terms of interest 
rates and farmers' incomes. To examine the relation between the socioecono
mic characteristics of the farmer and his access to credit, the debt-equity ratio 
was related to farmers' income and wealth, their age, and the interest they paid 
on their loans. There were significant effects of age (negative) and interest rates 
(positive) as well as of wealth (negative) and income (positive), but the effect of 
income was not significant. However, the sizes of all coefficients for these vari
ables were so close to zero that the debt-equity ratio remained constant in the 
population sampled. The average debt-equity ratio was 22%. 

In addition, regressions were used to compare wealth and income with the 
nominal interest rate and the extra costs required to obtain credit. Wealth and 
income were not related to the nominal interest rate, but were related to the 
extra costs in a way similar to that identified for the total cost of credit (nominal 
plus extra costs). In fact, lenders did not overtly charge higher rates to poor 
borrowers. Instead, by failing to attend to their requests with due process and by 
procrastinating delivery of the credit, they forced the poorer borrower into 
feeling that he must "entertain" the moneylender more, in the sense of gifts, 
drinks, transportation, etc., thereby raising imputed costs. Also, the poor credi
tor borrowed small amounts. Because the opportunity cost for travel and time 
spent is the same for borrowing $100 as it is for $1000, the costs per dollar bor
rowed were greater for small loans. For these reasons, the imputed costs, when 
translated into an interest rate, contributed significantly toward creating a situa
tion whereby total interest rates were higher for poorer borrowers. 

Further regression analyses showed a good correlation between the sizes 
of loans and the farmers' wealth level and credit worthiness. Credit worthiness 
as obtained from the CAJA was to a certain extent related to age and education, 
with the better ratings corresponding to younger but more educated farmers. 

These results indicated that the lower income third of the farmers, who 
primarily grew low input com-beans, could obtain $300-600 credit per year at an 
interest rate of 40% (i.e., a cost of $120-240 per year). With an effective farm size 
of 2 ha, the traditional corn-bean production would require from $50 to $220 in 
total production costs and from virtually nothing to $100 in purchased inputs. 
Two hectares of improved corn would require $420 in total costs, of which $260 
would be for purchased inputs. 

Loan Programs in Caqueza 

During the 5 years covered by this book, considerable changes took place 
in Colombia in conceptions about agricultural production credit. Before the 
RDPs came into existence, very little credit was focused on the small farmer who 
had to compete for his production credit with more educated and politically 
powerful large farmers. During the first year of the project, the Colombian gov
ernment developed a loan agreement that provided funds to the CAJA 
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A simple brick-making machine was used to make blocks. (Photo: Jack Redden) 

AGRARIA specifically for small farmer credit. However, the first year of the pro
ject's credit program activities (1972) indicated that changes in the availability of 
credit to small farmers, and the allocative flexibility that was required, were not 
going to be achieved rapidly. It became apparent that although a good start had 
been made by the CAJA, its operations at the local branch level were still based 
on traditional banking procedures. The project staff felt that the lack of success 
of the credit-assisted technical assistance was to a great extent due to a lack of 
farmers' comprehension of the credit system and to their concern about the high 
risks involved in utilizing more cash-intensive production methods. 

There was, however, no proof that a restructuring of credit would achieve 
greater adoption of improved technology. There was no concrete information 
with which to provide planners and administrators with at least an idea of the 
potential that existed for alternative formulations of small farmers' credit. This 
led the project to develop and test the alternative credit scheme that is described 
in the following pages. 

The ICA-CAJA AGRARIA Credit Program 

After the first year of adaptive research had provided new information on 
potato and com production, a loan agreement was established whereby the 
CAJA AGRARIA would provide loans equal to the value of purchased inputs for 
small farmers who agreed to apply ICA's "package" of technological recom
mendations. In tum, ICA was responsible for supervising the field application of 
this package. 

In practice, the system proved difficult to control. ICA project staff were 
responsible for identifying farmers for the credit program and assisting these 
farmers in developing their production plans. The CAJA AGRARIA, however, 
reserved the right to make the final selection of loan candidates. This selection 
was based on credit worthiness, a previous connection with the CAJA, an 
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inspection of their farms, and the ownership of a title to sufficient land to form 
a reasonably sized production unit. This left out a large number of farmers who 
had been actively cooperating with the project in its on-farm research and exten
sion programs. In addition, ICA's staff objected to the role of policing the farm
er's credit utilization, as they rightly felt that this would compromise their role as 
champions of the farmers' cause. As a result, planned supervisory visits at the 
time of planting, weeding, or fertilizing did not always take place. Instead, orien
tation meetings were held at which farmers receiving credit and their neighbours 
discussed ICA's recommendations. 

The project staff felt that the key to increased agricultural production was 
to change corn production methods in the region. They hoped that by increasing 
the productivity of corn, the area planted under this crop could be reduced, 
thereby allowing expansion of the acreage under high value crops such as 
onions and tomatoes. To achieve this goal, corn production credit was a must. 

In response to this situation, the project developed an experimental credit 
program that was managed through the local cooperative. Sensitive to earlier 
failures of adoption of the corn recommendation, the project staff carefully eval
uated the economic merits of their past recommendations (Fig. 29), and con
cluded that the lack of acceptance was due to (1) the high cash requirement; (2) 
the low return to cash; and (3) the high risk involved (80). The new credit 
program formulated by the project staff set out to remove these limitations. 

Risk on Cash Costs 

400 200 200 400 

% Change on traditional system 

Fig. 29. Costs, productivity, and risk of the corn production method recommended for 
1974 (58, 138). 

The 1974 Corn Production Plan 

The project staff examined two strategies for risk reduction in corn pro
duction. The first was a crop insurance plan. This would insure production 
against the hazards of weather and other identifiable yield-reducing factors, but 
within the framework of an operational project it was not possible to devise a 
comprehensive crop insurance scheme. The alternative strategy, which was the 
one adopted, was to test the h~·pothesis that production risk was a major con
straint to technology adoption by developing an experimental risk-sharing plan 
that would actually reduce production risk. It was recognized that because of its 
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nature, this plan would have to operate somewhat on a trial and error basis, both 
of its value to the farmer and of its operational nature on a large scale. 

Because of these limitations, the original goals of the ICA-CAJA AGRARIA 
loan arrangement in the corn program were only partially achieved. The first 
study of adoption rates by the participants in the ICA-CAJA AGRARIA 
program showed that the adoption of the corn production technology was much 
less than expected. It was evident that much of the credit was invested in 
consumption or different production activities. 

The second year's operation of the ICA-CAJA AGRARIA agreement was 
somewhat more successful from the point of view of adoption rates. Consider
able administration problems, however, continued to prevent the smooth 
operation of the program. These problems included the inspector's lack of time 
and mobility. This was compounded by a late allocation of the corn credit quota 
to the CAJA branches in the project area. In 1974, credit for corn under the 
ICA-CAJA agreement was discontinued, basically because the CAJA 
considered that the failure to allocate the credit assigned to Caqueza in the 
previous year meant that corn credit was not necessary. They failed to realize 
that the late release of credit had inhibited the allocation of 1973 loans. This type 
of problem lay outside of the control of either the farmer or of ICA, but both 
suffered from the occurrence. However, instead of lending to the earlier 
provision of corn credit in 197 4, all such credit was cut off. 42 

The plan was formulated in such a way that farmers would not have to pay 
the additional costs of the new technology if for any reason they incurred losses 
through its use. 

The plan was based on a yield estimate of 27 40 kg/ha for the recommended 
technology. This average yield estimate was derived from all measured yield 
data obtained by the project. Experimental yields were deflated by 20% for yields 
up to 3000 kg/ha; and by 30% for yields of 3000-3500 kg/ha; the maximum yield 
(experimental or farmers' fields) allowed was 3500 kg/ha. Farmers were ex
empted from paying any of the purchased input costs for the new technology if 
the yield did not exceed 800 kg/ha (the yield level they normally obtained). Any 
yield above 800 kg/ha was to be divided equally between the farmer and the 
project. In this manner, the farmer whose crop yielded the target 2740 kg/ha 
could expect to retain 1770 kg/ha after payment of 970 kg/ha to the cooperative. 

The plan provided credit in the form of fertilizer, improved seed, and insecti
cide, at the exact level that was recommended by the project staff, provided that 
the farmer agreed to the risk-sharing contract. This contract stipulated (a) that 
the farmer should identify the plot he was going to plant so that the project 
agronomist could adjust the level of inputs according to the soil type and plot 
history; (b) that the farmer should adhere to the agronomist's recommenda
tions. The farmer's credit worthiness was not examined - and after one visit to 
the project's office, followed by signing of the contract and paying a fee of $10, 
the farmer was able to receive his inputs from the local cooperative, which acted 
as the exchange agent for the corn plan. 

Project staff visited approximately 80% of participating farmers at planting 
time and a similar number at the time of their second application of fertilizer. 
Before harvest time, yields were estimated by sampling three to five areas of 10 
m2 on each farm. Farmers shelled the corn with small single cob shellers loaned 

42lt should be noted that a good portion of this problem was based on the fact that the 
relation between the CAJA AGRARIA and !CA at the local level was competitive and not 
complementary. 
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to them by the project. The project helped the farmers transport their grain to 
the cooperative. They moved approximately 60% of the grain and retained the 
residue. The cooperative sold the grain belonging to the corn plan as well as any 
surplus belonging to the farmers. 

There were considerable difficulties with the operation of the corn plan in 
1974. The plan was formulated in some haste at the end of February, when it 
became known that no corn credits would be available from the CAJA 
AGRARIA. The plan was approved and funds for it were made available by ICA 
barely a month later, in early April. Farmers had already planted most of their 
corn by that time. For this reason, the project was only able to place credits 
worth $1300 out of the $2000 allotted for the plan. These credits were placed 
with 27 farmers, and covered a total of 12 ha (or just under 0.5 ha per farm). Most 
of the farmers participating were from the drier area of the project where corn is 
planted later than in the rest of the project area, and where yields tend to be low 
in dry years. Unfortunately, 1974 was exceptionally dry during the later part of 
the year and the farmers' yields of traditional corn were estimated to be only 600 
kg/ha rather than the normal 800 kg/ha. However, participants in the plan did 
not suffer unduly from the drought because of earlier maturing varieties and 
better fertilization. 

Some yield reduction did occur, however. Yields under the plan were also 
reduced through an organizational mix-up. There was no clear agreement about 
who would harvest the share of the cooperative, who would provide packing and 
transport of produce, and who would receive the damaged corn not suitable for 
marketing. To convince the farmers to harvest their share of the cooperative, 
the project allowed them to keep the damaged corn. 

The results of the plan (Table 40) show that yields estimated by field sam
pling were consistently higher than yields reported by farmers. There were 

Table 40. Yields, costs (U.S. $), and returns of the 197 4 corn production plan (planned and 
actual), compared with data from farmers not participating in the plan. 

Corn 

Planned Obtained Nonplan farmers (Iha) 

Entry fee ($) 10 10 

Land, labour, and land preparation($) 102 102 102 

Cost of purchased inputs ($) 106 109 22 

Average yield (kg/ha) 2740 2030(2650)a 600 

Yield paid to the plan (kg/ha) 970 450(615) b 

Corn retained by farmer (kg/ha) 1770 1580 600 

Corn price (¢/kg) 15.8 17.4 17.4 

Net earnings of the farmer ($)C 168 163 -20 

Net earnings of the plan ($) 48 -24(6)d 

a Estimate of actual yield in parentheses (as opposed to yield declared by farmers). 
b The amount farmers should have given to the plan, based on the project's estimate of actual yields (2650 kg/ha), 

is given in parentheses. 
c Value of production less cash, labour (including family labour). and land costs. Earnings to farm enterprise are 

higher by $70/ha. 
d Net earnings, based 0n the 615 kg/ha that should have been received, are in parentheses. 
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several cases in which farmers harvested part of their corn as green corn. Two 
cases were documented in which farmers withheld a sizeable part of their pro
duce at the time of yield estimation. The plan, in addition, had not considered the 
5-7% loss in yield due to damaged corn, which it gave away to the farmers. 

Further losses occurred after the time when yields were agreed upon with 
farmers. The cooperative did not receive the amount it should have because it 
did not weigh produce received, but rather estimated weights by the number of 
bags. A combination of various factors, as well as handling losses, resulted in the 
plan losing 165 kg/ha or 17% of its expected returns. Without such losses, the 
plan would have come close to its target. Farmers participating fared much 
better than the corn plan sponsors (Table 40). Even with the farmers' reported 
yields (undoubtedly below the actual yields obtained), plan participants earned 
nearly as much as planned for in the design of the plan. Their net return was over 
$170/ha above that obtained by nonparticipant farmers during the same year. 
Whereas at least half of nonparticipant farmers obtained negative net returns 
(after deducting total costs), no participant farmers had negative net returns and 
the lowest yield obtained was 1140 kg/ha, which netted that farmer $57/ha. 

An evaluation of the 1974 plan results led the project staff to conclude (102) 
that: 

(1) The productivity of their recommendation was essentially as 
expected. 

(2) The plan had been inadequately managed because of lack of familiari
ty with all aspects of the production system. 

(3) The plan required too much time for field visits, particularly at harvest 
time. 

(4) It was necessary to devise a system other than yield estimation for 
calculating repayments to the plan. 

(5) Farmer-reported yields - even with inspection should be expected 
to run 15-20% below the actual yield. 

(6) The corn plan could increase its capital base substantially if the project 
were to impose even a light field selection, avoiding the farmer's 
choice of the poorest field. The project discussed various ways to 
overcome the drawbacks of the 1974 plan, but refused to resort to the 
selection of better fields as a means to improve the economic viability 
of the plan. They felt that the farmers in the drier parts of the project 
might suffer from this decision and these were precisely the farmers 
who need the most help. 

The 1975 Corn Production Plan 

An alternative design was used for the corn plan in 1975. This allowed the 
project to reduce the amount of staff time spent per farmer cooperator. The first 
measure was to change the yield-sharing arrangement in the following manner: 

(I) Farmers obtaining yields below 800 kg/ha did not have to repay any
thing for the inputs received. 

(2) Farmers with yields above 1700 kg/ha would deliver to the plan 900 
kg/ha of shelled and bagged corn before 10 January 1976, to a speci
fied pickup point in their area. 

(3) Farmers with estimated yields between 800 and 1700 kg/ha were 
responsible for requesting, well before harvest time, an inspection of 
their field at harvest time. The expected yield would be agreed upon, 
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and the farmer would return any yield above 800 kg/ha to the coopera
tive. Project calculations (103) showed that yields between 800 and 
1800 kg/ha would occur in only 20-25% of the fields, so that yield in
spection at harvest time would be necessary for only a quarter of the 
farmers involved in the plan. 

The second new measure was to simplify the production recommenda
tions. Results from 2 years of study of the time and methods of fertilization had 
shown that 80 kg N/ha applied 35 days after planting gave the same or a better 
yield as the split application of 100 kg N/ha. The phosphorus fertilization could 
also be reduced in certain municipalities or, if the field had been heavily fertilized 
(onions or potatoes) the year before. This change in the fertilizer recommenda
tions made crop establishment a much less critical time for field visits and al
lowed for a bigger spread in the time of visits for fertilizer application. The 
reduced supervision required during the crop growth period in addition to the 
reduced need for harvest inspection and yield estimation, cut supervision time 
per farmer to one-third of that in 1974. The reduced fertilizer inputs also allowed 
the plan to keep its input cost at the same level of the 1974 plan, even though 
fertilizer prices had increased substantially. 

The plan organized the following sequence of activities in 1975: 
(1) Farmers registered their desire to obtain credit with the cooperative 

or with project staff. 
(2) Project staff carried out a field inspection, measurement and agrono

mic classification of the field, selection of the recommendation, and 
drafting of the contract with the farmer. 

(3) Contracts were prepared at the project office. 
( 4) The staff met with cooperating farmers to explain the operation of the 

corn plan and the contract that was necessary. Farmers paid entry 
fees, signed their contract, fixed planting dates, and obtained authori
zation to withdraw the required inputs from the cooperative. Farmers 
were told that most of them would be visited at planting time, but that 
they should not wait for the visit of project staff but should plant when 
planned and as appropriate. 

(5) Staff carried out trouble-shooting field visits to 30% of the farmers at 
planting time. 

(6) Staff visited all farmers at or shortly after the time of fertilization, to 
ensure correct application. 

(7) Staff carried out periodic visits to cooperating farmers as part of the 
general activities of the project. Field days were held on selected farms. 
In conjunction with these activities, project staff identified, in consulta
tion with the farmers, those fields that would need to be inspected 
because yields appeared likely to be below 1700 kg/ha. Farmers were 
discouraged from requesting yield inspections at harvest time on fields 
with yields over 1700 kg/ha by charging for such visits. 

(8) Corn shellers were distributed to farmer groups. 
(9) A yield determination was done of fields with yields below 1700 kg/ha. 
(10) Produce was collected to be sold by the cooperative. 
The plan was undoubtedly less favourable than the one of 1974 to farmers 

with yields between 800 and 1700 kg/ha, as they would not benefit from the plan. 
In 1974, farmers obtained benefits at the intermediate yields (Fig. 30). Only 
farmers with yields over 2600 kg/ha would receive more corn under the 1975 
plan. Theoretically, this would be more than half the farmers. The 1975 plan was, 
however, much more advantageous to the project than was the 1974 plan. 
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Fig. 30. Corn to be retained by farmer according to 1974 and 1975 corn plans. 

In 1975, the project's income from the plan was derived entirely from yields 
between 800 and 1600 kg/ha, whereas in 1974, part of this income had to be 
derived from yields above 2700 kg/ha. The project's risk was therefore reduced. 
More important, however, the number of project-to-farmer interactions re
quired for the execution of the plan was reduced to one-third of the 1974 level. 
Without the tedious and time-consuming yield estimation for three-quarters of 
the farmers, the project technicians were able to handle a much larger number of 
farmers in the long run. 

Another advantage to the plan was that the range of yields in which farmers 
had been withholding part of their yields (over 2000 kg/ha) would no longer 
affect the income of the plan. This enabled the project to allow farmers who were 
not going to request inspection (expected yields above 1700 kg/ha) to sell part of 
their corn as green corn (a substantial advantage for the farmer). 

The 1975 corn plan included an item for miscellaneous costs to the plan. 
This was included to allow for unforeseen costs such as packing materials and 
repairs to corn shellers and to allow a larger margin of error in the execution of 
the plan. 

The execution of the 1975 corn production plan suffered from some of the 
same weaknesses as in 1974. Farmers reported yields that were higher than in 
1974 (Table 41), indicating, as did experimental results, that the change in rec
ommendation had paid off well. There were 37 farmers in the plan, planting a 
total of 16.5 ha of corn. Of these, 11 (30%) requested inspection because yields 
were expected to be below 1700 kg/ha. 

Certain farmers did not pay the entry fees or paid them only partially. The 
farmers payments in kind, after harvest, to the plan fell considerably short of the 
amount agreed upon. This yield loss was mostly due to the management of the 
plan, as the produce was again not weighed at the collection points. Instead, 
farmers left the number of bags they felt would be adequate to cover the amount 
they owed, and the project did not inspect this amount until the time of sale at 
which time it was too late to make any corrections. 

Net earnings of the farmers were higher in 1975 than in 1974 because of the 
higher yields obtained. Earnings again increased because the farmers did not 
meet their full obligations to the cooperative. Had farmers done this, their net 
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Table 41. Yields, costs (U.S.$), and returns of the 1975 com production plan (planned and 
actual) compared with data from farmers nrt participating in the plan. 

Corn plan (/ha) 

Planned Obtained Nonplan farmers (/ha) 

Entry fee ($) 10 7.50 

Land, labour, and land preparation ($) 102 102 102 

Cost of purchased inputs ($) 93 92 32 

Other costs of the plan 13 6 

Average yield (kg/ha) 2740 2370a 1000 

Yield paid to the plan (kg/ha) 813 549(804)b 

Corn retained by farmer 1890 1821 1000 

Corn price (¢/kg) 16.8 16.7 16.7 

Net earnings of the farmer ($)c 205 195 33 

Net earnings of the plan ($) 47 -5.80(36)d 

aF armers' reported yields. 
bThe amount farmers should have given to the plan, based on the project's estimate of actual yields (804 kg/ha), 

is given in parentheses. 
cvalue of production less cash, labour (including famil~, labour), and land costs. Earnings to farm enterprise are 

higher by $70/ha. 

dNet earnings, based on the 804 kg/ha that should have been received, are in parentheses. 

earnings would have been $152/ha rather than the $195 that they actually ob
tained. In fact, the cooperative sustained a loss of $6 per participant because of 
its poor management in claiming the corn due to it. 

The 1975 Onion Production Plan 

Surveys of farmers had shown that onion yields in the project area averaged 
8.8 t/ha (114), with two-thirds of the farmers' fields yielding between 3 and 13 
t/ha. This compared with experimental results of between 25 and 30 t/ha. The 
difference between these two production systems were essentially the higher 
use of fertilizer and the use of a disinfected seedbed method (as opposed to the 
onion sets) for crop establishment in the experimental trials. The project's re
search had stratified fertilizer recommendation on the basis of the production 
potential of the field (irrigated vs nonirrigated, type of crop previously grown, 
and wet vs dry season). The expected yields and the estimated standard devia
tions were such that a great potential existed for a self-financing credit scheme. 

An onion credit plan was, therefore, established using a similar model to 
that of the 1975 corn plan (Table 42). Farmers obtaining yields below 8 t/ha paid 
nothing to the cooperative; farmers with yields between 8 and 12 t/ha were 
required to ask for an inspection of their fields and had to return any yields above 
8 t/ha to the cooperative; and farmers with yields over 12 t/ha had to return 4 
t/ha of dried, cleaned, and bagged bulbs to the collection points agreed upon. 
The cooperative provided the marketing services. 

In the case of onions, the high return to cash used made the formulation of 
the plan a simple matter. No experimental yields below 15 t/ha had been ob
served so that the number of fields with yields below 12 t/ha was expected to be 
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Table 42. Yields, costs (U.S.$), and earnings of the 1975 onion production plan(planned 
and actual) compared with data from farmers not participating in the plan. 

Production plan (/ha) 

Non plan a 
Planned Obtained farmers (/ha) 

Entry fee ($) IO 10 

Land, labour, land preparation, bags, & rope ($) 300 300 272 

Cost of purchased inputs ($) 385 384 351 

Average yield (t/ha) 20.0 22.6 9.2 

Yield paid to the plan (t/ha) 4.0 4.0 

Yield retained by farmer (t/ha) 16.0 18.6 9.2 

Price ($/t) 130 106 106 

Net earnings of the farmer ($) 1770 b 1660 488 

Net earnings oi the plan ($) 135 40 

Interest on credit of Plan 35% 10% 

~B_ased on yield and expenditures of intermediate group onion growers (horticul!ural production survey, 114). 
-value of production less total costs. 

minimal. In addition, even though the project assumed 55% of the production 
costs (seed, fertilizer, insecticides, fungicides), the farmer still had a sizeable 
investment in his onion fields. This meant that field selection proved to be no 
problem, as farmers supplied their choice of field for the onion plan. 

There was $1660 available for the onion plan, which was entirely committed 
and spent on 35 farmers' fields, covering a total of 4.15 ha, with an average plot 
size of 0.12 ha. The project selected farmers who were unable to obtain the large 
amount of production credit required for onion production from other sources, 
many of whom had not been growing onions before. The average yield obtained 
was 22.6 t/ha, which was above the 20 t/ha yield used for the calculation of the 
plan. No farmer had yields below 12 t/ha. 

The disappointing feature of the plan was the price obtained for the onions. 
Prices varied from $87/t to $132/t, but the average of $106/t was well below the 
lowest 1974 price on which the plan was based. Onion prices in 1974 ranged from 
$150/t to $230/t. The low price greatly reduced the return obtained by the plan 
from its investment. Overall, the results were clearly rewarding for the project 
staff. Farmers were very enthusiastic and expressed their desire to continue 
with the plan. Through field days, many onion growers in the project region 
became convinced of the use of seed beds as a high-yield-producing technology. 
There were, however, still difficulties with delivery of the farmers' contribution to 
the cooperative. The project staff had to follow up a number of farmers to obtain 
the produce that they owed the cooperative. Farmers did not object to being 
told that their delivery was short of the required amount, as they candidly admit
ted that they had difficulties estimating this amount correctly. 43 

43Qn a .12-ha lot, the total amount owed to the cooperative would be 480 kg. This 
modest amount readily lends itself to estimation error. 
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General Comments on the Experimental Production Plans 

The production plans changed the project staffs attitude toward extension. 
They now had a close interest in the economic adequacy of their recommenda
tions, as they had to have an immediate concern for the availability of both the 
required inputs and the necessary markets. Needless to say, corn and onion 
price changes were closely followed by the project staff. The production plans 
clearly established the superiority of the recommended practices and proved a 
valuable extension tool for the adoption of the recommendation (see next 
section of this chapter). Farmers who had participated in the 1974 corn 
production plan generally continued to apply the recommended practices even 
though 20 of 27 did not receive support from the plan in 1975, as the project had 
decided to work as much as possible with new farmers to obtain a greater exten
sion effect. They also gave preference to smaller farmers in the less productive 
regions of the project. 

There appeared to be some desire on the part of the project staff to bias the 
production programs in favour of the farmers. The staff refused to exclude 
farmers from the poorer corn-producing regions of the project and a disappro
priate number of fields from this region were included in 1975. This probably 
biased yields downward. In the case of the onion program, the project could 
easily have charged a return of 5 t/ha by placing the cutoff point at 13 t/ha in
stead of 12 t/ha. This was not done because the project staff considered the 
production programs to be more of an extension tool than a program that would 
eventually lead to a strong capital-accumulating local action program. 

The result from the production plans showed that credit could be effectively 
linked to technical assistance. The following features of the plan appeared to be 
important: 

( 1) It required careful evaluation of the expected returns from the recom
mended practices; 

(2) Responsibility for credit, inputs, technical assistance, and marketing 
were combined in one program; 

(3) The efficiency of the technical assistance component could be ana
lyzed and evaluated. In 1975 the corn program reduced its man-hour/ 
farmer requirement to one-third of the 1974 level. It also considerably 
reduced travel costs associated with technical assistance. 

( 4) Precise goals were formulated in terms of number of farmers, amount 
of credit lent, inputs to be applied, practices to be followed by farmers, 
and yields to be obtained. This gave the project a much stronger focus 
in its action programs. 

(5) A definite evaluation of the program's effectiveness was built in as the 
amount of cash necessary after a year of operation had to be accounted 
for. 

(6) Farmers' adoption and the performance of recommended practices 
could easily be evaluated by follow-up studies. 

These advantages were widely recognized by rural development directors 
in ICA, and several production plans (wheat, onions, tomatoes) were decided on 
for 1976 in Caqueza or related projects. These plans involved a limited number 
of farmers and were essentially considered as extension tools. 

The inclusion of the principles of risk sharing and technical assistance into 
large-scale credit programs will require further experimentation. This should 
further reduce the technician's time required per farmer by reducing the time 
required for the field identification and by relaxing the number of inspection 
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The blocks produced by the simple brick-making machine could be cemented together 
by the farmer himself. (Photo: Jack Redden) 
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visits at fertilizer application time. For the 1975 corn production program, one 
field technician coped with 35 farmers, the limiting effect being the requirement 
to measure and inspect the field to formulate the recommendation and draft the 
contract. The onion production program, which had the advantage of a wide 
distribution of planting dates, was handled by one professional and two field 
assistants, all on a part-time basis. 

Adoption of Technology in Caqueza Credit Programs 

In the Caqueza area, technology adoption in corn without credit or super
vision was minimal. The weighted average of the partial adoption rates of the 
specific components of the recommended package in programs without formal 
credit or supervision reached only 15% by 1975. Adoption rates in credit 
programs with supervision were slightly higher (20%). Credit programs that 
included supervision attained higher adoption levels (42% in 1973), but, only 
when risk-sharing components were included, were very high adoption rates 
obtained. Table 43 gives the weighted average adoption rates for specific prac
tices for farmers growing corn (a) without credit or direct technical assistance44; 

(b) with ICA-CAJA credit; and (c) with ICA-Cooperative risk-sharing credit. 
Under the ICA-CAJA AGRARIA supervised credit program of 1972, im

proved seed was only partially adopted, even though it was readily available. 

Table 43. Adoption rates (%) of the new corn technology under different credit programs in the 
Caqueza Project. 

Variety 

Improved 

Fertilization 

Nitrogen 

Phosphorus 

Distance between plants 

Pest control 

Cutworm (Troz) 

Earworm (Gus) 

Armyworm (Cog) 

Corn ants (Hormiga) 

Weighted average value for 
total adoption ratea 

ICA-CAJA No formal ICA-Com Plan 
Weighting credit 

(%)a 1972 1973 1973 1974 1975 

(30) 

(20) 

(20) 

(20) 

(10) 

53 

43 

81 

89 

87 

0 

18 

55 

22 

61 

86 

0 

78 100 

66 42 

0 

7 

40 

10 

0 

20 

11 

100 100 

100 91 

99 93 

95 91 

70 48 

0 

100 100 

100 58 

98 91 

a Weightings suggested by the project's agronomist on the basis of their impact on yields. 

CAJA No formal 
unsupervised credit 

1975 1975 

2 

2 

39 

45 

4 

0 

35 

18 

20 

3 

2 

18 

47 

3 

6 

15 

44All farmers in the area had access to the "new" information. These farmers were 
identified as farmers who made no verbal or visual commitment to adopt the recom
mended package. 
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Fertilizer adoption rates were very high for the first application of nitrogen and 
phosphorus but much lower for the second application of nitrogen. The recom
mendation for planting distance was followed quite well and the pesticide rec
ommendations were fairly well adopted considering that no pesticides had 
been used in the traditional system. 

In the same program in 1973, the situation changed slightly. Nitrogen adop
tion rates improved but the plant populations used were less than in 1972 and the 
use of recommended phosphorus levels was much less. Pesticide use was once 
again relatively high, but the use of improved varieties declined considerably. 
Two reasons could be suggested for this. First, with low fertilization rates in the 
previous year, the added yield from the improved seed was not observed, and, 
hence, the farmer did not feel this component of the package was relevant; or 
second, that improved seed was not available on time in 1973. One farmer com
mented that with traditional seed, he could save some seeds from his harvest for 
next year's seeding, but with the improved seed (a hybrid), he would have to rely 
on the market for new seeds, a situation that he felt to be too risky. 

Farmers not using credit in 1973 used virtually no fertilizer and used tradi
tional seed. In addition, they used too wide a plant spacing and did not control 
pests. Compared with these nonusers of credit, the participants in the ICA
CAJA AGRARIA supervised credit program in 1973 (a good corn year) obtained 
an increase in yields of 174%. 

Compared with the ICA-CAJA AGRARIA program from the point of view 
of technology adoption, the 197 4 Caqueza corn plan was an astounding success. 
All of the components of the recommended package were adopted. In spite of 
the fact that 1974 was an extremely poor year for corn production, the plan 
participants had yields nearly four times those of nonparticipants. Two major 
differences between adoption rates under the ICA-CAJA AGRARIA super
vised credit scheme and the ICA-Cooperative risk-sharing plan were the 
adoption of improved varieties and a more complete fertilization. The recurrent 
problem of the unavailability of improved seed created a substantial negative 
influence on adoption rates in the ICA-CAJA plan of 1973, whereas when ICA 
provided the seed to the cooperative, this problem was eliminated. 

Adoption rates with the Caqueza plan in 1975 were again high and the 
average production level in the corn plan for 1975 was 2.3 t/ha compared to 1 
t/ha for nonparticipants. 

In 1975, farmers with CAJA unsupervised corn credit had lower adoption 
rates than those under the ICA-CAJA (supervised) credit plan of 1972and1973, 
particularly with respect to fertilization. In 1975, new seeds were, however, avail
able. It is known that the CAJA AGRARIA sold 3 t of new seed in the area in 
1975, yet the impact of these seeds did not show up in the evaluation of unsuper
vised credit or in the yields of the noncredit corn producers. 

An examination of the 1975 practices of farmers without formal credit 
shows that few of them used improved seed, nitrogen, or pesticides. 

The adoption of potato technology showed a completely different pattern 
to that for corn. In 1972, farmers with supervised credit for potatoes used the 
recommended level of fertilizer. However, this was not really considered as the 
adoption of a new technology, as the traditional level of fertilizer use was in fact 
about 50 kg/ha higher than the recommended level. Pest control practices were 
somewhat variable, but some measure of pest control was carried out under 
traditional conditions. 

The only recommendation that specifically involved the introduction of new 
technology was improved seed, changing from Pardo Pastusa to ICA-Guantiva. 
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This change did not occur in 1972 due largely to a lack of available seed in the 
area. When this seed was made available in 1973, adoption rates for all recom
mendations were observed to be higher than before. However, there was very 
little difference between adoption rates for the ICA-CAJA AGRARIA super
vised credit program, the CAJA's regular credit program, and those of farmers 
with no formal credit from 1973 to 1975 (Table 44). 

Caqueza farmers appear to apply adequate fertilizer and pest control 
measures in their traditional systems. As far as plant population is concerned, 
the adoption rate is difficult to interpret because of the effects of associated 
cropping and because the use of improved varieties reduced planting density. 
However, improved seed was accepted when available, regardless of whether or 
not agronomic supervision was received. 

The adoption data were obtained from programs that did not include any 
risk-sharing component, suggesting that access to capital for potato production 
is not seriously limited, and that the adoption of improved varieties carries little 
risk. 

Adoption rates were also evaluated in the onion production plan in which 35 
farmers participated. The adoption rates in this plan were over 95%, and produc
tion increased by 145% over the average production in the area. 

These results do seem to indicate that scarcity of capital does limit adoption 
rates, and that access to capital is limited because of the low levels of collateral 
available associated with low wealth levels. This is particularly true in the case of 
low-income corn producers. Experience with these producers in the project 
indicates that if they are given credit and technical assistance, as well as the 
security that they will not become liable for their losses, most of them will not 
hesitate to increase their production. 

Table 44. Adoption rates(%) of the new potato technology under different credit programs in the 
Caqueza Project. 

Weighting 
ICA-CAJA No formal ICA-CAJA CAJA No formal 

credit unsupervised credit 
(%) 1972 1973 1973 1975 1975 1975 

Variety 

Improved (30) 38 64 100 64 78 62 

Fertilization 

Nitrogen (20) 100 96 56 88 100 95 

Phosphorus (20) 100 83 54 92 100 100 

Distance between plant or (20) 

Density 66 72 76 

Pest control (10) 

Cutworm 6 100 80 

Flea beetle 5 93 90 100 98 88 

Late blight 94 100 100 

Weighted average value for 
total adoption rate a 68 79 76 80 89 84 

a Weightings suggested by the project's agronomist on the basis of their impact on yields. 
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Chapter 13 

Marketing 

The emphasis expressed by the farmers themselves on "marketing"45 and 
the experience gained by the project trying to understand the farmer's produc
tion system indicated that the process that transferred produce from small 
farmers to urban consumers was of considerable importance. Because little 
detailed information existed regarding this marketing system, a number of 
studies were initiated to gain a better understanding of it (14). These included 
securing information on (1) the quantity and seasonality of product marketed; 
(2) the marketing channels; (3) the interrelations between marketing institutions 
with respect to their functions; ( 4) the cost of providing marketing services; and 
(5) the marketing risks, both institutional and those due to price fluctuations. 
These analyses were used to try to change the marketing system to respond 
more readily to small farmers' needs and to act as a catalyst to increase agricul
tural production and productivity. 

The first study conducted was to record on a weekly basis, for a period of 2 
years, the prices paid to farmers by middlemen purchasing a wide range of prod
ucts in the weekly Caqueza market. A further study was conducted on the 
activities of these middlemen from the time they purchased Caqueza produce 
until they disposed of it. The seasonality of product availability was also 
recorded and seasonal price trends were mapped over a period of years for the 
main items supplied by the Caqueza area to the Bogota market. This informa
tion enabled risk values for price variation to be calculated in a similar way to that 
in which production risk was derived. 

Market Prices 

During the early years of the project, two major crises were associated with 
the rapid adoption of new technology. The first, involving cabbages, was a clas
sic case of overproduction of a crop with a relatively inelastic demand. Severe 
overproduction led to farm gate prices falling to U.S. $0.25 a sack when produc
tion costs were almost four times this amount. Although the project staff were 
attempting to help cabbage producers (as the use of improved seed and fertilizer 
could double or triple yields), the farmers who adopted their technological 
recommendations ended up financially worse off than if they had left their land in 
traditional corn production. Not surprisingly, this led to heavy criticism of the 

45Without knowing the technical definition of "marketing," the farmers use it very 
loosely to cover almost anything that happens after production. 
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project by the farmers, and the project staff became acutely conscious of the 
importance of nonbiological factors in relation to their work. 

The second crisis occurred in the potato-producing zone of Caqueza in 
August 1973 when potato prices fell to U.S. $0.03 a kilo at a time when the cost of 
production was about 33% higher than this. This fall in price resulted from an 
increase in the total area planted under potatoes as well as to productivity in
creases attributable to improved technology and favourable weather within the 
Bogota marketshed. This led to a saturation of the Bogota market with potatoes, 
and the benefits to the farmers in the project area due to higher yields were 
wiped out by the price decline. Consequently, the adoption rate for new potato 
technology declined in the following year (1974). 

These two experiences made project personnel pay particular attention to 
both long-term and seasonal price trends. Both they and the farmers were aware 
of the tendency for prices to decline seasonally during the major harvest periods. 
However, they were not conscious of the magnitude of this decline nor of the 
possible impact on it of the widespread adoption of new technology (albeit at a 
very localized level). Furthermore, no price-elasticity information was available 
to the project at the time when they first started to promote new potato technol
ogy. 

The situation was exacerbated by the fact that at the time when potato 
prices fell in absolute terms, Colombia was undergoing a rather rapid period of 
inflation, so that the real return to the farmers was reduced even further. This 
situation was difficult for the farmer to comprehend and to adjust to rapidly, and 
understandably he related the price decline (which was national) with the new 
technology (whose introduction was still very localized). 

To examine price trends in more detail, a 28-year series of weekly retail 
prices in the Bogota market was collected for a number of major crops produced 
in the Caqueza area. A selection of the findings is presented in Fig. 31, which 
shows prices both in actual terms and in terms of 1970 prices. The data show 
that both com and potato prices have remained relatively stable through three 
decades, although there has been a tendency for pea prices to rise and for onion 
(and other) vegetable crop prices to fall. When the data are disaggregated to 
separate major and minor harvest prices (Fig. 32), slight differences in the sea
sonal trends show up for each crop. The data do seem to suggest that on a long
term basis, production of the basic staples has been increasing at the same rate 
as demand. On the other hand, the increase in food legume production has not 
kept pace with demand, whereas vegetable production (possibly because of the 
high returns that it provides) is running ahead of it. 

Marketing Channels 

A study of market channels indicated that although Bogota was a major 
market, over 30% of the produce sold in the Caqueza market was transported to 
Villavicencio, a major city in the lowland plains to the east of Caqueza. Figure 33 
illustrates the market flow for produce leaving the Caqueza producing area. One 
interesting feature of the product flow is that the terminal wholesale market in 
Bogota is not a major resale area for the Bogota truckers who purchase in 
Caqueza, but serves more as a market for farmers who contract transportation 
from Caqueza to Bogota to sell their produce at the wholesale price instead of 
the assembly point or farm gate price. 
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Fig. 32. Historical tendencies (deflated prices) for major and minor harvests of selected 
crops (Bogota market 1948-76). 
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Fig. 33. Market channels for farm produce leaving the Caqueza region, 1972. 
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Although this action makes sense economically, the price spread between 
the Bogota terminal market and the Caqueza assembly point market was 
extremely narrow for most crops. Indeed, the price spread between consumers 
and producers was generally less than 25%. The largest part of this margin lay be
tween the terminal wholesale market and the retailers. 

Figure 34 shows the different types of market channels for Caqueza pro
duce; the information is based on their level of complexity. The two middle 
channels shown accounted for over 70% of the fresh produce from Caqueza 
consumed in Bogota. 

Another aspect of market channel analysis related to product flow. When 
the amount of a specific product marketed from Caqueza to Bogota during a 
given period formed a substantial part of Bogota supplies of that product, it 
might be expected that changes in the supply provided by Caqueza would cause 
significant price variations in the market area. To examine this hypothesis, the 
overall contribution of the Caqueza area to the Bogota market was studied. 

Figure 35 presents the results of this analysis with respect to several crops 
produced in Caqueza during two periods: firstly in May when there was a rela
tive scarcity of harvestable produce; and secondly in August, at the time of the 
major harvest season for a number of crops. The data show for example that 
beets from Caqueza accounted for a major part of the Bogota supply in August, 
but potatoes, although an important Caqueza crop, provided only a small part of 
Bogota's total supply. 

This point was taken into account in the onion production plan, in which 
producers were asked to stagger their planting dates instead of all planting at the 
same time, to avoid a conflict with the major harvest season for onions in the 
Bogota marketshed. 

This was but one of several findings from the market channel analysis that 
was used in the formulation of the marketing plan. Another useful finding was 
that although Bogota was the principal market, it was not the only one. Hence, at 
certain times, Caqueza market prices were not based purely on Bogota prices. 
The fact that produce was handled by several intermediaries in the process of 
transferring the product from the farm gate to the consumer meant that from a 
least-cost physical handling point of view, there were possibilities for improving 
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Fig. 34. Market channels in Caqueza, 1972. P, producer; T, terminal market; C, con
sumer; A, Caqueza market wholesaler (trucker); R, retail outlet; PL, urban market; Jr, 

rural jobber; Ju, urban jobber. 

233 



\ 

VILLAVICENCIO 

POTATOES MAY 1970 

~ZIPAQUIRA 

--~ 
~ 

FACATATIVA ~ 

25'Yt 

VILLAVICENCIO/ 

' 
BEANS MAY 1970 

FACATATIVA 

/. ·, 4°;o/ 

-o /. CAQUEZA o_,. 
GIRARDOT , • 

I \._ 
VILLAVICENCIOb 

POTATOES AUGUST 1971 

"· •• ZIPAQUIRAO 

_.,. -' ... 
FACATATIV~Q..... 

6%\ ,22% 

TU NJ A 

\"le_/ 
55'o CAOUEZA O_,,, 

GIRARDOT /\ 
\ 

\ 
VILLAVICENCIO o 

BEANS AUGUST 1971 

Fig. 35. Point of origin marketing channels for produce, Bogota marketshed. (Note: 
Width of band and percentage corresponds to proportion of total product entering 

Bogota.) 

the existing system. The price-spread analysis showed that the margins between 
the Caqueza market and the terminal wholesale centre were small, but those 
between wholesalers and retailers were substantial. 

Finally, the point-of-origin study of the total amount of produce marketed in 
Bogota pointed out the importance of seasonal and crop interactions with prices. 
Thus, in August, prices for beets in Bogota were strongly influenced by Caqueza 
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supplies whereas, at the same time, the Caqueza area had no influence on 
potato prices because it accounted for only 4% of potatoes marketed in Bogota 
in that month. Clearly this had implications in terms of production planning. 

Market Structure 

When potato and cabbage prices fell in Caqueza both the farmers and the 
project staff initially attributed this situation to exploitation by the marketing 
agents. However, an examination of marketing margins failed to support this 
view. In fact, it was found that with over 40 marketing agents serving the area (a 
number that seemed to be excessive), each agent's profit turned out to be 
extremely modest. 

Nevertheless, the farmers felt that all intermediaries were unnecessary and 
were charging excessive costs for their services. There was a general failure to 
realize that whoever performs the marketing role conducts a number of activi
ties and only rarely is a single marketing institution (assembler, trucker, whole
saler, retailer, financier, etc.) capable of performing all of them. 

The specific activities associated with the marketing of produce from 
Caqueza were identified as: ( 1) interpreting and estimating demand and supply 
relations; (2) collection; (3) transportation; (4) classifying, sorting, and repack
ing; (5) finding buyers; (6) financing transactions; (7) short-term storage; and (8) 
absorbing risks. 

Some of these activities were performed by producers themselves as it was 
shown that 32% of the Caqueza produce was moved directly from the producers 
to the Bogota terminal market. But some of these activities were beyond the 
capacity of the producer to comprehend or perform. For example, it is extreme
ly difficult for an individual small farmer to assemble a truckload of produce on .. 'j•·~ 1:'· . 

" 

The blocks were used to improve the quality of the farmer's housing. 
(Photo: Jack Redden) 
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any specific day. Similarly, he is not in a strong position to estimate demand, nor 
is he likely to want to wait very long for final payment. Finally, price risk is his 
nemesis. 

These observations and hypotheses suggest that if the existing marketing 
system could be shown to be inefficient, due to either oligopoly or excessive 
competition, the introduction of a new and more efficient system would be bene
ficial. This could be done by either modifying or replacing the existing system. 
However, either approach clearly needs to take into account that the farmers 
themselves have very little experience in marketing, and the existing system, 
whilst perhaps imperfect, is far from inefficient in many respects. Given this 
situation, an effort was devoted to devising a program that would supplement 
the existing system without destroying it. 

The interviews with marketing agents revealed that the number of trucks 
regularly servicing the Caqueza area was between 40 and 50, each with a capa
city of from 4 to 6 t. This capacity was about 60% utilized throughout the year, 
and this fact, plus the low margins on which the marketing agents worked, sug
gested that the system was highly competitive, to the point where it could be 
described as "atomistic." In essence, atomistic competition is excessive com· 
petition to the stage where too many marketing agents compete for a share of 
the marketing margin. The identification of the existence of an atomistic market
ing structure led to the following conclusions. 

First, because of the overcapacity of marketing agents and transport equip
ment, resources were underutilized and unit transfer costs were relatively high. 
As a corollary to this, the returns to the marketing agents were below the op
portunity cost for the value of the services that they rendered. Once again, this 
was due principally to overcapacity of labour and equipment. 

Second, imperfect knowledge led to high risks being associated with each 
marketing decision. This meant higher costs in the form of risk premiums, that 
is, each marketing agent had to hedge a little more when setting his price levels. 

Third, in addition to the low utilization of the existing capacity, a high 
number of interchanges occurred in the marketing channel between the farm 
gate and the ultimate consumer. A reduction in this number offered a possible 
way to reduce costs. 

Fourth, the lack of a standardized system for sorting and packaging re
sulted in relatively large losses due to handling damage. 

Fifth, the atomistic nature of produce purveying, with little crop specializa
tion by region and with all sales being in small lots, meant that producer market
price power was nonexistent. Although this is generally a sign of a healthy, 
competitive market performance, in this case it tended to eliminate the possibil
ity for innovative behaviour directed toward improving marketing services. It 
also tended to reduce the opportunity for developing market segmentation with 
different qualities of produce. 

Lastly, as a result of the atomistic marketing system, the knowledge of true 
demand was poorly transferred from consumer to producer, so that the farmer's 
production responses to demand shifts were not as marked as they might have 
been had the marketing system operated in a more streamlined manner. 

Table 45 shows the salient features of both atomistic and oligopolistic mar· 
keting structures and highlights some of the weaknesses of the marketing 
system in Caqueza. 

In an effort to overcome these disadvantages, an attempt was made to 
improve market knowledge and to facilitate production planning through the 
establishment of a voluntary vertically coordinated marketing system. It was 
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Table 45. Critical characteristics of atomistic and oligopolistic markets. 

Criteria Atomistic Oligopolistic 

Number of marketing agents Extremely high Very low 

Collusive pricing Impossible Prevalent 

Entry barriers 

(a) initial capital Very little necessary Large amounts required 

(b) time to establish Immediate operation possible Substantial time required 

(c) set trading patterns None discernible Well developed 

Market knowledge Imperfect Input-output prices known 
and(or) fixed 

Demand adjustment "Sticky," chronic, nonadjusted Buying and selling controlled, 
therefore immediately 
adjusted 

Absorption of unemployed The atomistic marketing system is Few new employees or agents 
a dumping ground for the are allowed to penetrate an 
unemployed oligopolistic structure 

Marketing margins Low for each agent High for each agent 

hoped that this would provide better market information with regard to imme
diate and long-range prices and would convince collaborating producer groups 
to stagger their production schedules so as to provide a steady flow of produce 
to the affiliated retailers. It was also hoped that through economies of scale, the 
new scheme would reduce market transfer and handling as well as marketing 
risks, thereby improving marketing margins. However, as we shall see later, this 
proved difficult to achieve in practice due largely to the risk element. 

Marketing Risk 

Two types of marketing risks were identified in the Caqueza Project. The 
first was market risk caused by the price fluctuation. The second is referred to as 
institutional marketing risk and includes such elements as the risk that the 
necessary quantity of inputs will arrive at the right time or the risk that marketing 
agents will be present at the time of harvest of perishable crops. Although some 
of these risks can only be measured by the assignment of subjective probabili
ties, others can be dealt with quantitatively using the type of loss functions used 
to calculate production risks in Chapter 11. 

For these calculations, net returns to cash with their corresponding vari
ances were used (Table 46). However, instead of basing the risk calculation on 
yield variance with a constant price (as in the corn and potato risk analysis of 
Chapter 11) to calculate marketing risks, yields were held constant and prices 
allowed to vary. Hence, the net profit variance used was the mean yield times the 
price variance. 

The price variance used for this analysis was based on a 28-year series of 
peak harvest prices deflated to 1973 prices. The results of this showed that the 
absolute value of the expected loss function calculated in this way was low for 
corn and high for horticultural crops. It is interesting to observe that whereas the 
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Table 46. Risk associated with crop production in Caqueza (1973). 

Coefficient a 
Crop of variation 

Corn 74 

Potatoes 42 

Tomato 60 

Onion 34 

astandard error of net profit as a percentage of the mean. 
b,Risk Oast column) divided by net profit. 
cExpected value of the loss function. 

Risk in 
terms of 

net profit b 

.09 

.13 

.10 

.06 

Riske 
($/ho) 

11 

83 

109 

118 

previous risk calculation for potatoes showed them to be the highest risk crop, 
when risk was calculated using price variance, potatoes came out to be a lower 
risk crop than did horticultural crops. 

This new hierarchy of risk values seemed to further explain why corn is 
planted on 63% of the cultivated area in Caqueza, potatoes on 28%, and horticul
ture on only 13%. If a premium "perishability" risk factor could be added to this 
analysis the increased correlation between production area and total risk should 
become even more acute, because perishability risk would be negligible for corn, 
low for potatoes, and extremely high for horticulture. 

In addition to deriving the expected values of the loss, E(L), as described 
above, the coefficients ofvariation were also calculated. Risk was also ex
pressed in terms of E(L) per unit net profit. These last two comparisons showed 
no relation between risk measures and cropping frequencies observed. Of the 

A major effort was made to promote a latrine-building program as few houses possessed 
sanitation facilities. (Photo: Barry Nestel) 
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market risk indices examined, the most useful appeared to be the expected 
value of the loss. The area devoted to a specific crop was most closely related to 
the market risk measured in this way. 

Some thought was given to the question of institutional risk. An effort was 
made to develop a crop perishability index as a proxy variable for the institu
tional risk associated with the use of disposal of any crop at harvest time. How
ever, this idea was not pursued seriously for lack of a clear understanding of how 
it would operate. Similarly the institutional risk associated with the reliability of 
inputs being available when needed was not quantified, although considerable 
efforts were devoted toward ensuring the timely arrival of such inputs. This was 
facilitated by the fact that ICA was able to influence the major supplier of ferti
lizer in Caqueza, the CAJA AGRARIA. In addition, three of the new buffer 
institutions associated with the project directed their attention toward assuring 
the timely supply of inputs. The first two were the corn and onion plan programs, 
which actually provided the inputs "in kind" for those farmers entering these 
programs. The third (albeit not very successful) was the local cooperative whose 
marketing plan services included the supply of inputs as well as the marketing of 
produce. 

The Marketing Plan 

In the spring of 1973, the Ministry of Agriculture, in conjunction with 
IDEAM and COFIAGRO, launched its rural stores pilot project in the Caqueza 
area. Five rural storekeepers were each loaned $4000 (Cdn.) credit as working 
capital so that they could expand their operations to include farm input and 
produce marketing services. The project staff put the storekeepers in contact 
with farm input suppliers and wholesale merchants in Bogota to create vertical 
linkages. However, this program was not very successful, as the local store
keepers were found to be very much at the mercy of the Bogota wholesalers. 
The project staff, therefore, devised an alternative plan that involved the rural 
stores in a cooperative enterprise. The basic concept of this plan was the cre
ation of a Federation of Cooperatives in which producer cooperatives and retail 
outlets would be linked together in a chain that would plan and coordinate mar
keting activities through a central distribution warehouse in Bogota. 

In a further approach to the marketing angle, the Caqueza pro-develop
ment committee created a local cooperative using as working capital the pro· 
ceeds from the raffle of a cow. The organizing committee attempted to popular· 
ize the cooperative by using it as a supplier of staple foods as well as animal 
feeds, veterinary medicines, and fertilizer. These activities functioned from 
January 1973 until August of that year, when the overproduction of cabbages 
occurred. At this point, the project staff concluded that produce marketing 
should be added to the cooperative's services. 

As a result of both this and the difficulties encountered by the rural stores, 
the project's Marketing Plan was brought into existence on a trial basis. Produce 
was marketed directly from the cooperative to a group of retail stores in Bogota, 
who were members of a voluntary chain called CORATIENDAS. The retail 
store owners were interested in the vertical coordination plan, but unfortunately 
the farmers were unable to provide them with a steady supply of produce after 
their major harvest had been completed. Nevertheless, the exercise served to 
demonstrate the feasibility of direct marketing from a producer cooperative to 
retail outlets, provided that a steady supply of produce was available. 
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The next stage in the development of the marketing plan was the expansion 
of the supply source to include other RDPs in the Bogota marketshed. In 
September 1974, the expanded marketing plan began its operations. It now had 
a small warehouse in Bogota and a small amount of working capital loaned from 
the project's IDRC funds. Operations continued until January when the scale of 
operations was such that it was decided to increase the level of working capital 
fourfold. However, procedural difficulties arising from the fact that marketing 
was not a prime responsibility of ICA prevented the designated funds from being 
released, and the plan entered a moratorium phase until early 1976. In spite of its 
disappointing results the marketing plan appeared to have fulfilled a useful role in 
demonstrating to ICA and the National Planning Office both the importance of 
the marketing constraint and the type of innovative approach that was needed 
to overcome it. As a result, the National Planning Office decided that in the 
expanded national Rural Development Program that they were planning to 
pursue in conjunction with several bi· and multilateral agencies, each project 
would include a marketing component. Early in 1976 the staff associated with the 
Caqueza marketing plan were seconded to the National Planning Office to assist 
in programing this activity. 

The first action taken in this direction was the identification of CECORA, a 
semiautonomous, centrally operated cooperative originally created by the land 
reform agency (INCORA), which had affiliates throughout the country, as the 
institution that would be the focus of the marketing activities for the new national 
integrated rural development program. CECORA's marketing activities were to 
include: (1) the collection of price information; (2) the formation of demand 
projections; (3) the stimulation of producer groups to form new marketing co
operatives; (4) the financing of marketing infrastructure; and (5) the provision of 
assistance in making market contacts by affiliated cooperative branches. 

The philosophy behind the national marketing plan was based on the con· 
cept of countervailing power. It was recognized that the small farmers were at 
the mercy of the market and therefore it was postulated that their position could 
be strengthened and marketing costs reduced overall by developing new market 
structures in which the farmers would plan a more active role and the number of 
marketing institutions would be reduced. This situation was to be brought about 
by assisting existing as well as new cooperatives in becoming efficient produce 
marketing agents by providing them with price and marketing services origi
nating from a central market intelligence unit. Although the idea is undoubtedly 
a sound one, the history of cooperatives in Colombia has been extremely 
chequered and the CECORA program will need careful implementation. 
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Chapter 14 

Training46 

ICA's Training Program prior to the RDPs 

In Chapter 2, reference was made to the fact that ICA's responsibilities in 
the agricultural sector involved research, extension, and education. Subsequent 
chapters have discussed in detail how the first two of these activities related to 
the RDPs. In the field of education, ICA's mandate lies principally in the realm of 
postgraduate agricultural training. This chapter will examine how such training 
related to the Caqueza Project. 

From its inception, ICA has focused its training program on three main 
activities. The first of these was to increase its cadre of personnel trained at the 
postgraduate level; by 1975 ICA had trained over 70 people to the Ph.D. level 
and nearly 400 to the M.Sc. level, although at that time a number of these people 
were no longer on its staff and had joined other national or international organi· 
zations or were working in the private sector. 41 Part of this higher degree training 
was financed domestically and part of it was sponsored by aid programs with a 
particularly strong influence in the 1960's coming from US-AID. Some of the 
M.Sc. training was carried out in Colombia but nearly all of the Ph.D. training 
was carried out in the United States, with an occasional student returning to 
Colombia to do the field work for his thesis. In addition to postgraduate training 
for higher degrees, a number of ICA senior staff were also sent abroad for short 
courses at the postgraduate level. 

The second major component of the training program commenced in 1967 
when the graduate school of the National University of Colombia established an 
agricultural campus at ICA's Central Research Station at Tibaitata. The objec
tive of this program was to provide graduate training to the Master's level in 
Colombia to increase the number of people trained at this level and to avoid the 
necessity for such training overseas. By the mid-1970s nearly all Colombian 
agricultural graduates being trained to the Master's level were utilizing this 
course. Most of the academic staff conducting the course are senior members of 
ICA's staff who have obtained postgraduate qualifications overseas and who 

46This chapter was written by Ester Zulberti of Argentina who is a specialist in adult 
education. From 1974 to 1976 she worked as a consultant to the Colombian Agricultural 
Institute (!CA) in the formulation of the rural development staff training program. 

47In the period 1970-75, 33 Ph.D.i and 62 M.Sc.s left !CA, leaving the organization 
with 43 Ph.D.s and 326 M.Sc.s in mid~1976. This occurred in spite of the fact that many 
graduates were "bonded" for a period after overseas training. 
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hold honorary faculty status at the National University. Some full-time profes
sors from the National University also teach these courses, although, in the 
main, the teaching at the University, where little research is done, tends to be 
theoretical rather than applied. 

The third component of the ICA training program involved in-service pro
grams, which provided short and specialized courses given by ICA staff. The 
participants on these courses came not only from ICA but also from sister insti
tutions such as the CAJA AGRARIA and INDERENA and the objective of the 
courses was to improve the quality of the work of the research and field staff. 

Training for Rural Development Programs 

ICA has used all three of these techniques in training personnel for staffing 
its rural development projects. The initial action in this field took place during 
1970 and 1971 when 16 professionals were sent in small groups to the Puebla 
Project in Mexico to familiarize them with the approach that has been adopted 
there. Seven of these professionals remained in Mexico for about 2 years and 
graduated with M.Sc.s from the Chapingo Graduate School of the National 
University of Mexico. The others remained for shorter periods, obtaining in
service training with the Puebla team. In addition to this graduate training, a 
number of Colombian professionals already abroad and destined to go abroad, 
principally to the United States, to study for higher degrees in areas such as 
agricultural economics, rural sociology, communications, and agricultural 
extension, were specifically destined to return to participate in activities closely 
associated with the rural development program. 

Because a high percentage of ICA's senior staff had been trained in the 
biological sciences, the emphasis in postgraduate training during the 1970s was 
strongly focused on socioeconomic studies rather than on biological ones. This 
training in the biological sciences had come about as a result of the Rockefeller 
Foundation, with its very strong interest in cereal breeding, being closely asso
ciated with the creation and development of the DIA and later ICA. Most of the 
first Colombian agriculturalists sent abroad for higher degree training in the 
1950s were sponsored by the Foundation and were trained in plant production 
and protection. On their return to Colombia these scientists made significant 
contributions to developments in agricultural technology but by the late 1960s 
and early 1970s the bottlenecks in rural development were increasingly seen as 
relating to the transmission of technology with all of its socioeconomic ramifica
tions rather than to the creation of technology itself. Hence, a tremendous 
emphasis was given at this time to training people in fields that related to 
technology transfer. 

As a direct result of the creation of RDPs, two rather important changes 
took place in the training program of ICA itself. The first of these occurred in 
1973 when the postgraduate program, conducted jointly with the National Uni
versity, commenced courses that led to the granting of a Master's degree in 
Rural Development. This decision was strongly contested in some quarters 
where it was argued that a rural development degree was a general degree and a 
Master's degree should be a specialized one in which the theme was a recog
nized discipline such as soil science or animal science. 

The logic behind a generalized M.Sc., in which students studied not one 
discipline but the whole range of disciplines involved in rural development ac
tivities, including sociology and home economics, was that the ability to handle 
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these types of interdisciplinary linkages was an aspect of the Rural Development 
Program that urgently required strengthening. Most of the staff coordinating 
and involved in rural development activities had tended to think of themselves 
very much in a disciplinary vein prior to the creation of the RDPs. None of the 
series of project directors at Caqueza had ever been confronted with problems 
in home economics or in creating credit plans. A project director who was an 
agronomist often had little familiarity with the training or problems that confront 
the animal scientist in the project. After 2 years of operation of the RDPs, it 
became apparent that a new type of professional would need to be created to 
lead and participate in these projects in the future. In this context the majority of 
the students doing their Masters in Rural Development have been and are pro
fessionals who already have experience working in one of ICA's rural develop
ment projects. The new emphasis on rural development training becomes 
evident from the total number of M.Sc. students in this option. This number was 
5 from 1970 to 1975, but 17, 12, and 32 in 1976, 1977and1978, respectively. The 
students were primarily drawn from the agronomy, animal science, and agricul
tural economics areas. 

A second major change in the training program was the creation of a special 
National Training Program, which provided short courses for rural development 
staff. This program provided in-service training initially at Rionegro, and later at 
Rionegro and Caqueza. This training was offered not only to ICA personnel but 
also to personnel from other agencies involved in rural development activities in 
Colombia. 

Although the Caqueza Project was only indirectly involved with these 
training programs, its staff played a considerable role in helping to identify the 
needs of these programs and the type of orientation that should be given to 
them. Caqueza staff were heavily involved as graduate students in the M.Sc. 
program and as teachers in the National Training Program. 

Specialized Training for Caqueza Staff 

Overseas Training 

IDRC funding was used to enable six of the project staff to visit other rural 
development projects in Latin America and to enable four Colombians to study 
overseas for higher degrees. 

For 5 weeks during 1971, the project's agronomist took part in an intensive 
agricultural research course carried out by the Puebla Project in Mexico. Subse
quently, during the same year, two technical assistants visited the Puebla Pro
ject for 4 weeks. In 1972, the project sociologist visited Puebla for 2 months, 
having been accompanied by the project's director and one of the project's 
advisors. The three visited several other projects in Mexico, Guatemala, and EI 
Salvador. This same year, the veterinarian visited Puerto Rico for several weeks 
to attend an intensive course on animal production in tropical zones. 

Two scholarships for higher degree training were granted to project staff in 
1973. One went to the agronomist in charge of field research to follow M.Sc. 
studies at the Chapingo Graduate School in Mexico, and the other to the 
sociologist who was in charge of the programing/evaluation unit to do an M.Sc. 
in Agricultural Economics at Cornell University. Upon their return to Colombia, 
the first became director of the Caqueza Project and subsequently Regional 
Director of Rural Development. The economist was appointed to ICA's Socio
Economics Division, and temporarily assigned to the National Planning Office to 
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assist in the design of a national evaluation system of Integrated Rural Develop
ment Projects. 48 

In the second stage of IDRC's support, three Ph.D. training scholarships 
were granted, not to Caqueza personnel, but to ICA staff working elsewhere in 
Colombia. The first of these scholars studied adult education in Texas and on his 
return to Colombia in 1975 was placed in charge of the National Training Pro
gram for Rural Development. A second scholar studied soil science in California 
and did not return to Colombia until mid-1976. Finally, at the very end of the 
project, a scholarship was given to the man who was the third project director, 
later a Regional Director for Rural Development, and finally National Director 
for RDPs, to enable him to take a Ph.D. in adult education. 

In Colombia 

One of the specific objectives of the second phase of the agreement be
tween ICA and IDRC was the establishment of an integrated system of rural 
development, research, and training. One means of achieving this appeared to 
be by strengthening the graduate study program of the National University. In 
this way an opportunity was provided to bring field staff associated with the rural 
development program into closer contact with the main research and training 
programs of ICA. To assist in achieving this, the second IDRC grant provided 
support over a 3-year period for 40 students majoring in rural development in the 
M.Sc. program. This support was specifically used to support the research work 
of the students while they were preparing their theses, providing that the theses 
were related to the problems of rural development, not only in Caqueza but also 
in other RDPs. The financial support covered expenses for traveling, survey 
staff, seeds and fertilizers, office expenses, and the preparation of theses. The 
system was not limited strictly to the program at the National University but was 
also extended to include students from other universities. Although most of the 
financial support was used for graduate work, it was not restricted to this and 
some students doing appropriate undergraduate theses were also supported. In 
this way students from eight different Colombian universities were related to the 
RDP program and its problems.49 Table 47 shows a listing of theses completed 
by mid-1976. At this time a further 12PEG (see footnote a, Table47)theses(due 
for completion in March 1977) were in preparation and it was decided to allocate 
funds from the project's contingencies budget for an additional 32 theses due for 
completion in March 1978. Thus the total number of theses supported by the 
program is expected to be 4 Ph.D., 67 M.Sc., and 11 B.Sc. 

Apart from the financial benefits of participating in this program, it contained 
three other attractive elements from the students' standpoint. First, many 
young professionals in Colombia have a social conscience. They are frequently 
critical of traditional efforts at agricultural development that have largely by
passed the peasant farmer. As in many countries, young graduates are often 
somewhat idealistic and in this sense many of them had a strong interest in get
ting to grips with the "real" problems of the small farmer. Secondly, one of the 
weaknesses of the postgraduate program of ICA was that most of its teachers 

4Bln Colombia Integrated Rural Development is the official name for the Multidis
ciplinary Action Programs (not only agricultural) that the country is carrying out with 
financial assistance from abroad. 

49ln Colombia practically all universities require that students present a thesis for 
both graduate and postgraduate degrees. 
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Table 47. Thesis dissertations conducted in the Caqueza Project. 

Subject of thesis 

Frequency of associated croppings in Caqueza 

Factor productivity in corn production 

Mechanization in Caqueza 

Optimum rates of application of nitrogen and phosphorus for 
potatoes in Caqueza 

A comparative economic analysis of various production 
systems in Caqueza 

The role of the Project Director in Rural Development 
Programs 

Horticultural crop costs and returns 

Egg production costs and returns 

Milk production costs and returns 

The relationship between wealth levels and risk 

The real cost of credit in Caqueza 

The correlation between field history and soil phosphorus 
requirements 

Adjusting fertilizer applications for corn-bean associations 

Density, fertilizer, and variety trails with potatoes 

Nitrogen and phosphorus requirements for potatoes and 
beans 

Feasibility study for pork production 

Feasibility study for rabbit production 

Feasibility study for honey production 

The impact of technological change on employment, 
production, and income 

A comparison of two credit systems 

Variety trials with potatoes and beans 

Tomato, bean, and cucumber production in Arbelaez 
The analysis of Caqueza soils 

A survey of existing irrigation systems 

Chemical and hydraulic study 

The designing and construction of rain water collection 
systems 

Pepper and tomato production 

Price histories in Bogota 
Visual-kinetic information 

Migration from Caqueza 

The fertilizer requirements of com 

Benefit/cost analysis of 'Pick and Shovel' roads 

Corn credit systems and adoption rates in Caqueza 
Women's role in the rural economy 

The methodology for calculating adoption rates 

apostgraduate program of the National University/ICA in Colombia. 
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University Degree 

INC CA B.Sc. 
IICA-CIPA M.Sc. 

PEG a M.Sc. 

Nacional (Mexico) M.Sc. 

Cornell (USA) M.Sc. 

Texas A&M (USA) Ph.D. 

INC CA B.Sc. 

PEG M.Sc. 

PEG M.Sc. 

PEG M.Sc. 

PEG M.Sc. 

PEG M.Sc. 

PEG M.Sc. 

PEG M.Sc. 

PEG M.Sc. 

St. Tomas B.Sc. 

St. Tomas B.Sc. 

St. Tomas B.Sc. 

Cornell (USA) Ph.D. 

PEG M.Sc. 

PEG M.Sc. 

PEG M.Sc. 
PEG M.Sc. 

PEG M.Sc. 
PEG M.Sc. 

PEG M.Sc. 
INCCA B.Sc. 

CEIMA M.Sc. 
Los Andes B.Sc. 
La Salle B.Sc. 
PEG M.Sc. 
Nacional B.Sc. 
PEG M.Sc. 
St. Tomas B.Sc. 
Los Andes B.Sc. 



had other responsibilities and worked only part-time in the program. As a result 
of this they were not able to devote very much time to supervising students' 
theses. On the other hand, the three IDRC advisors were able to do this and to 
actively participate with the students in the design of their research and the 
analysis of their results. As the program built up in size, the number of students 
participating became too large for the three IDRC staff to supervise and gradual
ly the supervision responsibilities were transferred to the graduate school 
faculty. However, this transfer has been slow, and is only partially effective, as 
the Tibaitata staff are evaluated on their research paper output rather than on 
their teaching effectiveness. 

The third attraction of participating in this program was the availability of a 
Hewlett-Packard 9830A desk computer and a programmer at the IDRC Regional 
Office. Free access to this was given to all students working on an approved 
thesis. The alternative was to have thesis data processed on the large computer 
of the National Statistics Department. This machine was in very heavy use by 
many groups and student theses warranted a very low priority. 

The computer served as a useful tool in bringing the RDP data from all 
different sources to one focal point where it was put on magnetic tape. As the 
volume of information on tape accumulated, the tapes became in constant use 
by the National Planning Office and by ICA's Planning Office and they provided 
sources of information for the development of the National Integrated Rural 
Development Plan that was due to start in 1977. The tape data were also made 
available to the graduate training program and were used as source material for 
the National Training Program in Rural Development. 

Over 30 students processed the data for their theses on the computer. This 
involved establishing 20 programs, all of which were prepared in a sufficiently 
general form that they could be used subsequently for other analyses. In addi
tion to the thesis programs, the research activities of the ICA-IDRC staff led to 
the preparation of another 10 programs on data management, one program of 
parametric and nonparametric analysis, and a program for cyclical analysis. All 
together these programs brought about the preparation of 36 cassette tapes, 
copies of which were made available to governmental organizations and to other 
agency personnel working on rural development. 

The National Training Program for Rural Development 

The experiences related in Chapters 3-8 indicate that the traditional ap
proach to agricultural extension to serve the small farmer in Colombia had not 
proved very successful, nor had much of the experimental station agricultural 
research produced a significant impact on small farm production. The trials and 
tribulations of the Caqueza Project suggest that it was not too difficult to develop 
a mechanism for adapting technology but the achievement of high adoption 
rates was much more difficult. An important component of this difficulty appears 
to have been the lack of knowledge of the project staff regarding the detailed 
production systems of small farmers. Furthermore, the staff had little training or 
knowledge of the farmers' economic, social, cultural, political, and religious 
environments and the interactions of these with the production process. 

There appeared to be a clear need to provide some sort of training in these 
activities to enable project staff to develop a philosophy of work that was based 
on a close interaction with the small farmer. In this way project staff could be
come acquainted more closely with the farmers' problems and could learn to 
develop the ability to analyze these problems critically and to suggest possible 
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solutions to them. Clearly such a training program needed to capitalize on the 
experiences already obtained at Caqueza and other RDPs so that these experi
ences could be transmitted, analyzed, discussed, and interpreted. 

In an attempt to satisfy this need, the National Training Program for Rural 
Development (PNCDR) was established. This program commenced operations 
in June 1974 as a component not of ICA's Rural Development Department, but 
as a part of its Education Division in the Research Department. so 

The main objective of this program was to train field staff to understand the 
overall concept of agricultural development and its interrelation with the agricul
tural production systems used by small farmers. The trainees included not only 
personnel currently working in rural development but also those destined to 
staff new RDPs. The training courses involved both professionals and tech
nicians from all of the different disciplines associated with the RDPs. The 
courses were planned to familiarize these participants with the social, cultural, 
political, economic, and production environments of the small farmers and to 
learn how to relate with them in a way that they could make a positive contribu
tion toward improving the production and well-being of the farmers. 

Because ICA already had 21 RDPs at the time when the program was insti
tuted and because there was strong political pressure to increase this number 
substantially, the PNCDR's initial target was to provide training courses for 1000 
field staff. To meet this goal it was necessary to create both the physical and the 
human infrastructure. 

Physical Resources 

Because of the strong field orientation of this program, it was decided that 
training should be located in on-going rural development projects so that the 
trainees could readily carry out practical field work. 

In the original agreement signed in 1971 between ICA and IDRC it was 
visualized that a small training centre would be established in Caqueza where up 
to 20 trainees could be housed. For a variety of reasons, which have been re
ferred to in earlier chapters, the completion of this training centre was delayed 
until the end of 1975. However, while it was being built, the lessons of Caqueza 
and the other RDPs did not fall on barren soil and ICA's policymakers decided 
that a somewhat larger centre would be needed, so that by the time the centre 
actually became operative in early 1976 it was practically double the size 
originally planned. However, the delays at Caqueza meant that the centre there 
could not be used as the initial focus of the PNCDR training program. For this 
reason, during 1974 modifications were made to a building on the La Selva 
experimental station in Rionegro. This station also served as the headquarters 
location for the Rionegro RDP project staff so that this project acted as the 
location for the first PNCDR training course that commenced in November 
1974. 

By the spring of 1976, both training centres, Caqueza and Rionegro, were 
fully functional. They were able to accommodate between 30 and 36 trainees 
each and included facilities for meetings and conferences as well as library, 
recreation, and dining facilities. 

50In the short term this decision delayed the onset of the program because of the 
different outlooks between the two departments, but in the long term it helped to 
establish a closer dialogue that contributed substantially to the overall effectiveness of 
this program. 
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Human Resources 

The PNCDR program was regarded as supplementary to the existing pro
grams of ICA, who appointed a national coordinator (assisted by a foreign ad
visor) to design the administrative and academic policies and the strategies to be 
followed by the PNCDR. The initial courses given in La Selva were organized 
and directed by the national coordinator. However, it was soon recognized that 
the task of organizing these courses and selecting the trainees plus running the 
courses themselves, with one course following another in short succession, was 
too much for one person. After a year of operating in this manner, I CA appointed 
a national coordinator for the whole program who was assisted by two regional 
coordinators located at the training centres. Recognizing that these courses 
were innovative in nature, staff appointed as coordinators were not senior 
research or academic personnel but younger professionals with a strong rural 
development bias. 

Course Curricula 

The specific program for each course was defined during a series of semi
nars carried out about 10 days before the start of each course. The participants 
in these seminars included staff who had either taught or monitored previous 
courses plus the PNCDR coordinators who made available an evaluation ques
tionnaire completed by the students at the termination of earlier courses. In 
addition, staff from other ICA divisions and guests from other agencies were 
invited to participate in these structural seminars. 

The early courses lasted 3 weeks and focused on three themes. The first of 
these was a conceptual one of rural development that examined the history and 
background of rural development in both Latin America in general and 
Colombia specifically. The policy and objectives of the Colombian RDPs 
sponsored by ICA were examined in depth, and their planning, programing, and 
implementation were discussed. Finally, the concept of evaluating these pro
jects was examined. 

During the second week of the course the principal emphasis related to the 
methodology for rural development studies. The main objective of this was to 
teach the trainees how to identify the priorities to which they should devote 
attention and how they should plan investigations to resolve particular problems 
in the project to which they were attached. 

The final week of the course had a strong practical bias and had the objec
tive of giving the trainees the opportunity to apply in the field some of the meth
odologies discussed and analyzed during the previous 2 weeks. To this end the 
trainees divided into small groups, each of which was given a specific practical 
problem to deal with during the week. At the end of the course, each group made 
a short presentation of its problem and the way they would resolve it and this 
was discussed critically by the group as a whole. 

These courses relied heavily on educational techniques that led to inter
actions between the teachers and the students. Formal lectures were only given 
when it appeared desirable to transmit specific information or when a visiting 
specialist was present. The general approach was to use case studies or simu
lated studies introduced into round table or group discussions. This approach 
allowed the course participants to play an extremely active role in feeding their 
own experiences into the general pool of information that emerged from this 
approach. 
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To make this technique viable, particular care was exercised in the selec
tion of instructors. Apart from academic competence, priority was given to 
selecting personnel who had field experience in rural development activities. For 
example, the Rionegro RDP's project staff played an important role in the 
Rionegro training program, as did some of the professionals from the University 
of Medellin, which is located not very far away. This approach had a spin-off 
effect in that it meant that the faculty of the university and other agricultural 
institutions began to get closely associated with the Rionegro RDP. As a result of 
this, they started to make an input to the project and the project was able to 
draw upon a much larger pool of local expertise than just the ICA project staff. 

The selection of personnel to participate in the RDP's courses presented 
some logistic problems in that, when the courses started, ICA had 21 RDPs and 
50 extension agencies, with a total field staff of over 1000. The Rionegro centre 
was capable of housing 30 trainees and the Caqueza one, which was not opera
tional until 1976, was able to cope with 36. In view of this situation, a strategy was 
developed that attempted to balance the participation between professionals 
and technicians and between RDPs and extension agencies. Initially each course 
at La Selva had 25 participants, about a third of them being professionals and 
two-thirds technicians, with half of the participants coming from RDPs and half 
from extension agencies. This gave a good professional mix and allowed for a 
favourable exchange of experiences among personnel from throughout the 
country. By the time the first four courses had been completed at La Selva, at 
least two participants had come from each RDP and one had come from most of 
the extension agencies in the country. 

Table 48 shows the model for the selection of trainees that was used for the 
first four courses at La Selva. A similar model was used later in Caqueza. Be
tween November 1974 and December 1975, six courses were given at La Selva 
and 144 ICA field staff participated. Table 49 shows further details of the partici
pants. It should be noted that the model presented in Table 48 was not strictly 
adhered to, especially in the first course when the numbers were deliberately 
reduced as the structural work of the training centre had not been completed. 

During 1976 the training program gathered considerably more momentum 
and by the end of that year 697 field personnel had participated in a total of 28 
courses at La Selva and Caqueza. During this year the duration of the courses 
was shortened to 2 weeks and less emphasis was devoted to the work on meth
odology for rural development studies. It was decided that this subject needed a 

Table 48. Planned method for the selection of projects, agencies, and number of partici
pants for the PNCDR course. 

Total Total 
participants participants Total 

Courses RDPsa from projectsb from agencies participants/ course 

6 12 13 25 

2 7 14 11 25 

3 6 12 13 25 

4 7 14 11 25 

Total 26 52 48 100 

a Selected at random by PNCDR national coordinator. 
b Selected in the projects and agencies by personnel and directors of same. 
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Table 49. Distribution of participants according to technical preparation, and number of 
projects and extension agencies participating in six courses. 

No. courses: 2 3 4 5 6 Total a 

No. participants 19 23 25 25 27 25 144 

Agronomists 3 4 4 4 4 4 23 
Veterinarians 1 1 1 2 1 1 7 
Technical assistants 13 17 16 14 13 17 90 

Home economists 2 3 
Home economics assistants 3 3 7 3 18 

Participants from other institutions 2 3 

No. projects with participants 5 6 5 6 7 7 * 
No. extension agencies with participants 9 11 14 13 12 12 * 

a The total is less than the sum of the individual courses because some projects and agencies had participants on 
more than one course; however. by the end of the sixth course, every project and extension agency in the country 
had had at least one of its staff attend one of these courses. 

longer period of training and in 1977 it was planned to reduce the 2-week courses 
and to hold eight 6-week courses that would focus on the methodology for identi-
fying field priorities and conducting rural development studies. 

Course Evaluation 

Because these training courses represented an innovation, an effort was 
made to assess the reaction of the participants to evaluate both the academic 
and the administrative aspects of the courses. This evaluative process was 
carried out with the objective of maintaining a dynamic program so that deficien
cies in the courses, as identified by the participants, could be discussed, 
analyzed, and when necessary, rectified. Each week the students were asked to 
complete an evaluative questionnaire that covered both the academic aspects 
and the administrative aspects of the course. At the end of each course the 
participants were invited to express their opinions and formulate constructive 
criticism and suggestions regarding the structure of the course. The very in
formal nature of these courses, although the content of some was controversial, 
led to an open dialogue that encouraged the participants to express their views 
very freely. 

An important feature of the evaluation process was that it gave the students 
the opportunity to feel that they were participating. Indeed this was an under
lying theme running throughout the whole approach to this training, as all of the 
trainees had varying degrees of experience in the field and had something to 
contribute. The training coordinators recognized this and tried to draw upon it 
to the full. 

The trainees' evaluation indicated .a steady improvement in the degree of 
satisfaction with both the administrative and academic aspects of the courses. 
Average scores for administrative performance increased from 1.8 to 2.2 and 
those for academic performance from 2.0 to 2.15 during the first six courses. 
Both changes were statistically significant and are based on a scoring scale from 
0 for deficient to 3 for excellent (Fig. 36). 

Clearly student satisfaction is a highly subjective way on which to evaluate 
this type of course. However, it would be even more difficult to attempt to do so 
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Fig. 36. Relation between the points obtained per course and the sequence of the 
courses in the Caqueza training program. 

on the basis of subsequent performance. The underlying theme behind this 
evaluation was: "This is your course, it is for your benefit, please tell us if you 
think you are getting anything useful out of it." 

Apart from the trainees' satisfaction with the courses, the instructors 
formed the impression that the opportunity for dialogue between middle level 
professionals, many of whom spent all their working lives in isolated field loca
tions, had very positive benefits in terms of broadening the outlook of many of 
the course participants. At the same time a great deal of useful information was 
contributed by people who did not normally have the opportunity to contribute 
with their knowledge, to the central administrative pool from which policy
making decisions eventually emerge. Thus the courses seemed to serve as two
way channels of information. 

Conclusions 

The experiences from Caqueza related in earlier chapters indicated that 
there was not only a need for more knowledge but a need for improving the 
techniques of getting existing knowledge through to the farmer. This chapter 
has discussed how ICA went about training its staff to do this. A particularly 
interesting feature of this training philosophy has been the way in which it oper
ated at various levels. 

At the postgraduate level particular emphasis was devoted to strengthening 
ICA's staff in the nonbiological fields, particularly in communications and educa
tion. It was recognized that expertise in agricultural technology alone was insuf
ficient to enable ICA to meet its newer and broader goals. Secondly, it was rec
ognized that at the project level where multidisciplinary groups were operating, 
it was important that these groups contain professionals who could communi
cate with their colleagues even though their disciplinary backgrounds were very 
different. For this reason more emphasis was given to leadership training 
through strong M.Sc. programs that concentrated in training to give a broad 
approach. 
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Finally, through the development of the PNCDR, an opportunity was pre
sented to all levels of ICA staff to come together periodically to share experi
ences. In this way the lessons of experience from the more successful ongoing 
RDPs helped to assist in the training of field personnel and also in the orientation 
of research programs. Because of the linkages with the central research staff 
who were teaching in the postgraduate course, the research implications ex
tended beyond the degree theses and involved central research activities. Thus, 
multiple cropping research, which the RDPs showed to be important in terms of 
rural development, but was a negligible part ofICA's 1971 program, was a major 
activity of the research department by 1976. Thus a major effort has been car
ried out to integrate the training, research, and development activities through
out ICA's whole program. 
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Chapter 15 

Buff er Institutions 

The experience of the Caqueza Project in attempting to modernize tradi
tional production systems and( or) to improve social welfare has shown that both 
technological and socioeconomic changes were constrained, not so much by 
lack of knowledge as by weaknesses in the existing institutional structure. The 
successful introduction of new activities usually necessitated the interjection of 
institutional changes given the fact that the current institutional structure in the 
area was geared to traditional resource endowments and change involved 
breaking down the constraints imposed by these endowments. The important 
factor in the change process was the creation of new institutional forms or "buf
fer institutions" designed to facilitate the transitional phase between traditional 
and modern technology. 

The term "buffer institution" is an expression that attempts to catch the 
essence of the dynamic absorptive nature of the new transitional institutions 
being created. An important factor of the project was the need to ensure a high 
degree of flexibility in the approach to institutional change as this is a field in 
which successes are poorly documented and often closely related to socioeco
nomic and cultural factors that may be extremely localized. For this reason we 
have chosen to discuss the concept of institutional changes in the Caqueza 
Project under the specific title of "buffer institutions." 

In this chapter we will describe the nature of certain buff er institutions 
created by the project, some of which were successful and others that failed. 
However, perhaps of more importance than the specific merits or demerits of 
any particular institutional change is the underlying philosophy developed within 
the project that an appropriate institutional change needed to be an integral part 
of any effort by the project to bring about technological or socioeconomic 
change. Indeed one of the most important long-term benefits of the Caqueza 
Project may well be attributable to the way in which the National Planning Office 
and the Planning Units in both the Ministry of Agriculture and ICA utilized the 
experiences with buffer institutions gained in Caqueza to develop and ratio· 
nalize long-term national rural development strategy. 

What are Buffer Institutions? 

When any new activity, be it an agricultural technique, a health service, or 
an educational program, is introduced to a peasant community in a developing 
country, new demands are made on that community. The equilibrium attained 
before the introduction of the new activity is disturbed. Because new activities 
are generally based on ideas and experiences generated from outside the peas-
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ant community, an adjustment and adaptation period is usually required to 
determine what changes are required by the introduction of the new technology. 
It is then possible to examine these changes in the context of the resources 
available to the peasant community. This makes it possible to judge whether or 
not the new activity is practical and feasible without introducing a change in the 
existing institutional structure. If it is not, it will be necessary to design and create 
a buffer institution to achieve the adoption of the new activity. In this sense, a 
buffer institution is a new structure that operates in the void lying between exist
ing institutions and their clients. The new institution acts as a buffer to absorb 
some of the requirements or to soften some of the constraints that limit the 
adoption of new activities. The buffer institution can be formal or informal in 
nature, and may or may not be ultimately transposed into a permanent entity, 
depending on the nature of the change that brought it into being. Often buffer 
institutions fade away as their tasks get taken up by existing line organizations 
because the usefulness of the activities of the buff er institutions has become 
widely recognized. 

The concept of buff er institutions may be illustrated by referring to the 
generation of agricultural technology. Researchers seldom can identify tech
niques leading to substantial production improvements while operating entirely 
within the limitations of the small farmer. Generally, the rate of production in
crease is related to the extent to which the researcher allows himself to move 
beyond these limitations. This relation forces agricultural researchers to decide 
for which level of institutional support their technology is to be formulated. They 
either fix the level of productivity increase required and face the institutional 
consequences as they arise, or they estimate an achievable level of institutional 
support and design the improved technology within those constraints. These 
strategies can be called the interventionist's approach to technology develop
ment. Alternatively, they can limit their research to technologies that fit entirely 
within the existing constraints of the farmers the submissive approach to 
technology development. This approach generally requires more sophisticated 
and longer term research, lacks backup of basic research, and tends to limit 
short.term gains in production. 

In the context of rapid rural development, therefore, the adoption of new 
agricultural technology by farmers usually necessitates an increase in the use of 
one or more production factors, namely, land, labour, and capital. Because 
additional land is usually not available to peasant farmers in areas such as 
Caqueza, whereas surplus rural labour often is, new agricultural technology is 
generally geared to increasing productivity per hectare through the use of ferti
lizers, improved seeds, or pesticides, thereby emerging as land-augmenting 
technology. In situations where periodic labour shortages occur, mechaniza
tion or herbicide use may also be introduced. All of the technologies referred to 
above require an increase in capital resources that, if the farmer is already oper· 
ating at the limit of his cash resources, will mean that a credit system must be 
available to him. There will also be a need for an effective marketing system to 
ensure the repayment of loan capital. Thus the successful introduction of a new 
agricultural technology involves a complex series of institutional issues. Some of 
the most important of these are shown in Table 50, which illustrates the relation 
between the adoption of new technology and the farmer's constraints. 

From the concepts presented in Table 50 it is possible to establish a tenta
tive typology for new agricultural technologies. Each new technology has certain 
biophysical as well as socioeconomic requirements and each farmer likewise has 
biophysical and socioeconomic constraints. These typologies are categorized 
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Table 50. Some of the requirements for the adoption of new agricultural technology, and 
some factors that constrain adoption rates by small farmers. 

Factors associated with the 
adoption of new technology 

Land 

Capital 

Purchased inputs 

Labour 

Markets and marketing 

Risk 

Factors that constrain adoption 
by small farmers 

Availability 

Farmer's wealth 
Availability of credit 
Real cost of credit 

Availability 
Costs 

Availability (throughout the year) 
Cost 

Existing markets 
Demand for product 

Capacity to assume risk 

into classes in Fig. 37. Technologies of Type I are not constrained by either the 
socioeconomic or the biophysical resources available to the small farmer. Type 
II technologies are technologies possible but not feasible within the socioeco
nomic structure of the target group. Type III technologies are feasible socio
economically but not biophysically, and Type IV technologies are not feasible, 
either biophysically or socioeconomically. 
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An examination of the new technologies introduced in the Caqueza Project 
serves to illustrate all four types. An example of Type I can be drawn from the 
potato variety trials referred to in Chapter 10 (42) where the new variety ICA
Guantiva was shown to give an increase in production of 51% and an income of 
30%, associated with a cost increase only 12%, most of which was for labour and 
none of which was for fertilizer. The major requirements for the new technology 
were, therefore, knowledge about and access to seed of the new variety (which 
was initially made available by ICA in small quantities at no charge). In essence, 
the requirements for the change fell within the farmers' existing constraints and, 
not surprisingly, adoption rates reached the high level of 77% in the first year of 
recommending the use of ICA-Guantiva. 

A Type II technology is illustrated by the efforts to promote an improved 
corn variety (ICA-H302). Regional trials with this variety had shown promising 
yields using traditional cultivation practices. However, as has been discussed in 
the description of the corn plan, the total cost of production with hybrid seed 
and fertilizers was three times that of the traditional system and the risk entailed 
in its use was more than three times as great as that of the traditionally grown 
variety. The Caqueza farmer's shortage of cash and inability and unwillingness 
to assume an increase in risk of this order of magnitude resulted in widespread 
rejection of the new hybrid. Where the seed was adopted there was a tendency 
to underapply fertilizer as an economy measure but, as has been discussed in 
Chapter 10, this sometimes resulted in the hybrid yielding even less than tradi
tional varieties and bringing about a Type IV situation in which the change in 
technology is constrained at both the biophysical and socioeconomic levels. 

Another example of a Type II situation is illustrated by the potato variety 
ICA-Purace, which outproduced ICA-Guantiva with the same inputs. However, 
the Purace potato is larger than housewives like and has an unpopular taste and 
texture so that it is difficult to market, and for this reason it was not taken up by 
farmers in spite of its high yield. 

The Type III technology is illustrated by the new varieties that failed to 
outyield the traditional ones in the various crop variety trials but with which 
there were no obvious socioeconomic constraints to adoption, e.g., some of the 
potato varieties under trial. 

Where both biophysical and socioeconomic constraints occurred together, 
as in the case of some costly corn hybrids that did not produce well in Caqueza, 
the final, or Type IV, technology was observed. 

The experience of the Caqueza Project was that on-farm agronomic re
search was essential to determine the biophysical requirements at the district 
level of the new technologies developed by the agricultural research stations. 
On-farm research indicated that certain technologies could definitely be catego
rized as types III or IV and clearly it was important not to recommend these to 
the small farmer. In the case of technologies categorized as types I or II, the on
farm research did answer questions about biophysical issues without neces
sarily resolving whether or not the new technology was likely to run into socio
economic constraints. 

However, it did appear that an understanding of the non biological implica
tions of new technological recommendations in relation to the nonbiological 
(socioeconomic) constraints faced by the small farmer, was just as necessary as 
a knowledge of the biophysical issues. By identifying the socioeconomic require
ments for new technology and the factors limiting adoption, it was possible to 
identify whether new technologies were of Type I or Type II. In the case of the 
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former, the adoption of the technology by small farmers was fairly straightfor
ward. For Type II it may be necessary to design buffer institutions (as was done 
for corn in Caqueza) to improve adoption rates. If this is not done, the Type II 
technologies are likely to be adopted only by those farmers with lower socioeco
nomic constraints, namely the larger and wealthier ones, and the new tech
nology may exacerbate rather than diminish income differentials, as has oc
curred in a number of areas seeking to introduce green revolution technology. 

Figure 38 shows the relation and parallelism between the socioeconomic 
and the biophysical requirements of new technologies and the socioeconomic 
and biophysical constraints confronting the small farmers. In most instances the 
requirements exceeded the constraints and adoption did not take place. It was 
necessary to either reduce the requirements or to overcome the constraints. 
Such changes were made possible by the introduction of buffer institutions. 
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Buffer Institutions in Caqueza 

(a) The ICA-CAJA AGRARIA Credit Program 

In 1971, a joint Colombian Government/US-AID loan was used for a new 
supervised credit program whereby the CAJA AGRARIA would make low
interest credit available to small farmers who would be supervised by ICA staff in 
the application of new production technologies that had been developed by ICA. 
The results of this program have already been discussed in Chapter 12, where 
the disappointing credit adoption rates were commented on. However, the 
concept of supervised credit did involve an institutional change that was brought 
into existence by the recognition of the cash shortage and low input technology 
of the small farmer, so in this sense the loan program did represent an early effort 
at creating a buffer institution in Caqueza. 

Although the success of this program was limited, it represented a distinct 
change compared to many earlier credit programs in that the money and tech
nology were specifically channeled to the small farmer. The fact that the results, 
in terms of both adoption and yield, were less than expected also led to some 
rethinking on credit policy. As a result, more emphasis is now being given to 
allocating small-farm credit on the basis of credit rating (debt status) rather than 
on the size of landholding. This has the effect of channeling more funding to the 
very small holder, a policy that coincides with the Government's social goals but 
that was not really practical within the traditional credit system. 

The influence of the Caqueza Project in bringing about these changes 
appears to have been quite substantial as the project has played a key role in 
measuring adoption. Prior to 1970 (and subsequently in many schemes) credit 
programs were always evaluated in terms of the magnitude of disbursements or 
the number of participants rather than in terms of their impact on production. 
The collection of data on adoption rates led to an important change in outlook 
with respect to evaluating the success of agricultural credit programs and it 
provided the planning authorities with a much more meaningful tool. 

(b) The Caqueza Project 

The RDPs, of which Caqueza was one, were generally derived from ex
tension agencies and as such were a form of buffer institution. They were staffed 
in a way that recognized the need to supply small farmers with different types of 
agricultural expertise. Probably the most notable aspect of their structure, as 
exemplified by the Caqueza Project, was their very flexible nature. The other 
buffer institutions described in this chapter emerged largely as a result of this 
flexibility and an overall concern for tackling the whole complex of problems 
confronting the small farmer rather than working on a narrow front. This can be 
illustrated by the fact that the project had personnel working specifically with the 
rural women, which led to the establishment of close ties with the farm families, 
which, in turn, strongly influenced the orientation of the project's work in that 
deliberate efforts were made to identify and fulfill the "felt needs" of the family, 
even when this involved nonagricultural activities such as the access road and 
the rural latrine programs. 

This type of action sometimes had an important spin-off effect, as is illus
trated by the project's successful efforts at helping rural electrification programs, 
as a result of which the staff finally gained the complete confidence of certain 
communities who were not originally receptive to trying out project ideas and 
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recommendations. In this sense the project itself acted as a buffer institution, 
always seeking new methods for helping the community to identify and attain its 
own goals, rather than just those goals that the staff felt to be desirable. This 
technique of building from below as well as above is one that is not normally 
adopted in traditional extension programs. 

(c) Prodevelopment Committees 

From the earliest stages of the project, the staff were concerned that most 
of the direction of its activities was controlled by the central offices of the partici
pating institutions, and there was little formal opportunity for a local input other 
than through the personal contacts of the project staff. This, however, did not 
necessarily give the project acceptance by local leaders, some of whom felt that 
they were being bypassed or even challenged. In late 1972, the project team 
decided to establish a local committee so that project decisions could be guided 
by the community in which the project functioned. This led to the creation of the 
Caqueza Prodevelopment Committee. Its members consisted of eight farmers 
(four each from the two farmers' organizations), the Community Action Group 
(Accion Comunal), and the Farmers' Association (Usuarios). The remainder of 
the committee was formed by representatives of ICA, CAJA AGRARIA, 
INDERENA, a local doctor, and two teachers, with the mayor and priest as 
honorary nonvoting members. Several subcommittees were formed to deal with 
different aspects of development. The Prodevelopment Committee was not 
particularly successful, for reasons that have been discussed in Chapter 6. The 
whole process and concept of local decision-making in integrated rural develop
ment activities is obviously very delicate from the political standpoint, and for an 
organization like !CA, let alone a foreign group such as IDRC, to indulge in ac
tivities that attempt to influence local power structures, is obviously fraught with 
danger. Nevertheless, since the Government defined increased local participa
tion as one of the goals of the Caqueza Project, this issue needs more attention 
and analysis if political decision-making is to receive any meaningful influence 
from the local community. 

(d) Cooperatives 

Although the Prodevelopment Committee failed to act on most fronts, it 
was responsible for the creation of COAGRIGAN, a cooperative of farmers and 
livestock producers in Eastern Cundinamarca. This cooperative was established 
early in 1973 after the raffle of a cow at Christmas 1972 had provided $300 for 
working capital. 

The original idea of the cooperative was to provide, at discount prices, the 
farm supplies required by the new technology, such as fertilizers, animal feed, 
and veterinary products. The Prodevelopment Committee felt that local shop
keepers were charging exorbitant prices for these products and that the Gov
ernment bank ( CAJA AGRARIA) was unreliable in the availability of its funds at 
the precise time that they were needed. However, to attract a large number of 
participants to the cooperative, ICA suggested linking the provision of con
sumer goods services to agricultural supplies. It was recognized in principal that 
margins on consumer goods sales were very small, but it was hoped that with the 
expected economies of scale due to combining services, such as input supplies, 
marketing, and eventually credit, as well as by conducting joint purchasing and 
sales with affiliates' cooperatives in adjoining municipalities, the lack of earnings 
from consumer goods sales would be offset by the profits generated by the other 
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activities. Although the overall concept appeared to warrant testing, two major 
obstacles eventually prevented its success. 

The first obstacle was faulty management. Because ICA staff on the Pro
development Committee spearheaded the cooperative idea, they felt respon
sible for guiding and training the cooperative management. Unfortunately, the 
staff available were neither qualified nor experienced in establishing coopera
tives. Instead of creating a solid, farmer-represented management team, the ICA 
staff ended up doing the management themselves. Because of the high ICA staff 
turnover, even this method failed. Though it is possible to criticize the fact that 
management responsibility rested with nonmembers, this should be viewed in 
the light of the accepted Colombian cooperative policy, whereby central co
operatives normally employ local managers. 

The second obstacle arose because the complementary activities failed to 
materialize and the consumer goods services had to stand on their own for over 
2\6 years, during which time there were only sporadic inputs from the farm 
supply activities. Given this situation, it was not surprising that the cooperatives 
decapitalized. During this period unsuccessful efforts were made to provide 
supplies of animal feed and veterinary drugs. Two efforts were also made to 
provide marketing services. Because of this lack of its profit-making comple
mentary operations, the cooperative can be considered to have failed even 
though the farmers, ICA, IDRC, and IDEMA all tried to prolong its life by under
writing its losses. 

However, the cooperative movement was not written off entirely and it 
provided the basis for the thinking behind the rural store concept, which was 
discussed in Chapter 13. This concept led to the emergence of a coordinated 
voluntary chain of stores. Both private and cooperative ownership was consid
ered for this chain, and both ICA and the National Planning Office opted for the 
latter. But in this case, the initiative lay in Bogota from where the complementary 
activities were to be centred. 

The reason for persevering with the cooperative was due to the fact that the 
largest and most successful governmentally supported marketing organization 
was CECORA, a central second-grade cooperative. It was felt that as this or
ganization included rural affiliates with histories of economic success and viabil· 
ity, expanding their services would be more feasible than creating a new market
ing institution. Whether or not COAGRIGAN will ever play a role in formulating 
these activities through participation in the ICA-stimulated marketing plan 
described in section (g) of this chapter, and which was planned as the forerunner 
for the overall CECORA marketing scheme, remains to be seen. Possibly, insuf
ficient attention has been given to the fact that cooperative development re
quires not only management but profit-making activities, and any cooperative 
lacking in either of these elements probably faces collapse. 

(e) The Dissemination Program 

The traditional approach to extension in Colombia has been to take new 
technologies from research stations and "extend" them to farmers in the rural 
areas. In Chapter I we reviewed some RDPs that modified and broadened this 
approach to adapt it more closely to local conditions. However, it was not until 
the time of the Puebla Project that this technique really became well known as a 
new philosophy for extension. The fact that the ICA rural development program 
adopted this new methodology from the onset of its activities was undoubtedly 
related to the fact that a number of the ICA staff associated with the Rural Devel
opment Program from its inception either had been, or would be, trained in the 
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A simple new storage technique was introduced to reduce the losses in stored com. 
(Photo: Ron Poling) 

Puebla Project or in the Chapingo Graduate School that was closely associated 
with it. Furthermore, the Rionegro project, which slightly predated Caqueza, 
received advice in its early years from the Puebla Project's CIMMYT advisors 
and this too tended to popularize the Mexican approach in Colombia. 

The philosophy behind this approach was that because new agricultural 
technologies generally originate from experimental stations where soil, water, 
and microclimatic conditions are usually known and fairly well controlled, these 
same technologies are not necessarily suited to the heterogeneous conditions 
encountered on small farms where within-field soil variations can be very large, 
land preparation techniques are often crude, water is usually entirely dependent 
upon natural rainfall, and microclimates, within even a small field, can vary 
considerably due to uneven terrain and steep slopes leading to large differences 
in the incidence of solar radiation. As a result of this, a sometimes lengthy pro
cess of adaptation and adjustments may be required before a new technology 
can justifiably be recommended to the small farmer. It appeared that at least one 
season of regional on-farm trials was necessary and, depending upon the nature 
of the results, these trials may need repeating for 3 or 4 years before an ade
quately adapted technology can be achieved. 

Whether this adaptation process should be considered research per se or 
should be regarded as a development activity is a subject that generated much 
controversy in Colombia (Chapter 8). The findings of the Caqueza Project 
suggested that it is, nevertheless, a necessary component of the risk-reducing 
process, which itself is an essential factor in increasing the adoption rate for new 
technology. In ~he early years of the Caqueza Project, the approach to on-farm 
research was restricted to variety trials and fertilizer experiments measuring 
only corn and potato yields, even though these crops were grown in association. 
During the second and third year, the scope of the research was broadened to 
include measurements of all crop yields in associated cropping trials. However, 
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it was not until the fourth year that the project began to clearly understand the 
interrelation between factors such as the yields of associated crops and the 
number of weedings they were subjected to. The lessons derived from this 
experience have now been carefully built into ICA's technology dissemination 
activities and its new risk-sharing production plans. 

(f) The Corn Plan 

Earlier chapters have dealt with this program in some depth and the only 
further comments offered here will be with respect to considering the plan as a 
buffer institution. In the first phase, the plan arose from a gradual understanding 
by the project staff that the low adoption rates for corn were not associated with 
poor technology but were principally due to problems of risk and credit. The 
1974 plan sought and partially achieved ways of overcoming these constraints. 
However, the plan was awkward to administer and late in starting. In 1975 it was 
modified in an effort to overcome these shortcomings and an appreciable degree 
of success appears to have been achieved. Scope for further change still appears 
to exist before the plan justifies institutionalizing in a more formal way. Because 
of the considerable flow of international funding for this type of program, it 
appears that some form of institutionalization of the plan will be necessary in the 
fairly near future. 

(g) The Marketing Plan 

Chapter 13 has already discussed the marketing activities of the project and 
has drawn attention to the role played by the rural store program and the "cab
bage crisis" in initiating these activities. The marketing plan served as a buffer 
institution for the collection and distribution of both farm inputs and produce. In 
1974 its collection system was restricted to the Caqueza area, which led to a very 
seasonal pattern of supply that was not well received by the retail outlets. In 1975 
the supply base was broadened to include other ICA RDPs with access to the 
Bogota market. This meant that the plan involved far more than the Caqueza 
area and staff. This understandably led to management problems as product 
procurement, retail outlet promotion, and establishing a system for pricing all 
had to be dealt with. But the small volume of sales due largely to the small 
amount of working capital originally allocated to the plan, plus the unexpected 
occurrence of a bad debt from one of the founding retail affiliates, created a 
working capital crisis after only 4 months of operation. Because of the consider
able flow of international funding for this type of program, further research on 
the structuring and management of such plans needs to be carried out. 

However, although the plan met a much-felt need of the farmers, its day-to
day management consumed a substantial amount of ICA staff time and involved 
them in issues that ICA was not set up to handle. The need for the buffer institu
tion is not doubted; serious doubts do exist as to whether an organization such 
as ICA can and should take the lead in developing and managing such an 
institution. This is an issue that we will be returning to in more detail in Chapter 
17. Nevertheless, the key point here is that the Caqueza Project observed a 
much felt need, and created a buffer institution to deal with it. The Caqueza 
Project had the necessary built-in flexibility to accomplish this task. Whether or 
not ICA continues to manage this institution is not at issue. In fact, the plans 
afoot for a new internationally financed national integrated Rural Development 
Program will shift this management task to CECORA. 
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(h) The Preschool Program 

The pilot preschool program was initiated in 1974 with the opening of one 
centre in the corn zone and one in the potato zone. During the year, the home 
economics staff of the project visited each centre regularly and confirmed their 
original hypothesis that the social capacity of the children was much greater in 
the higher income potato zone than in the lower income corn zone. At the centre 
in the potato zone the children began playing and relating among themselves 
and suggesting social activities that required social interaction such as games 
and play activities, immediately after they arrived at the school. 

In contrast, the children in the lower income pilot centre were more timid 
and inactive, and showed fear of playing together. However, after a year at the 
centre, with two 1-hour sessions weekly, these children improved considerably 
in their social consciousness and almost reached the level of those in the other 
centre. Indeed, in 1975, one of the teachers in the lower income centre observed 
that the most wide-awake, mature, and active students in her first grade were 
the four who had attended a preschool centre in the previous year. These chil· 
dren adapted quickly to the school environment and demonstrated a greater 
capacity to concentrate and became the "best students" in their class. 

The parents of the preschool students expressed equal enthusiasm for the 
program, as a result of which the National Planning Department, which had 
followed this program with close attention, decided to finance 11 new centres in 
the low-income corn zone. Each centre had an average of 15 pupils and, apart 
from the social and educational aspects of the program, the children received a 
high-protein vegetable juice, and their parents were given talks on nutrition at 
twice-weekly classes. Perhaps the most promising feature of this program was 
the fact that the National Planning Agency followed up the initiative of the 
project staff and took responsibility for a buffer institution (like the Marketing 
Plan) that the Caqueza team could not have funded by itself, let alone expanded 
and managed on a broader scale. This, too, appears to have important implica
tions for national rural development strategy, which will be discussed at greater 
length in the final chapter. 

The intervention of the National Planning Agency is also noteworthy in that, 
because of their interest in possibly extending this program at the national level, 
they are organizing a far more detailed evaluation of the program than the 
Caqueza project would have been likely to or capable of carrying out on its own. 

(i) The Onion Plan 

The promising results of the 1974 corn plan, and the knowledge gained 
from farm interviews, revealed that the acreage devoted to onions was very 
limited, even though on-farm trials showed that returns from this crop were far 
superior to those from corn production. This situation led to the development of 
an onion plan modeled on the one for corn. . 

This plan operated alongside the 1975 corn plan with the only difference 
being that onion plantings were staggered to avoid saturating the local market at 
harvest time. The adoption rates were over 90% and farmers' returns were very 
high, averaging about $1200 net per hectare (as opposed to $200 from the corn 
plan). Yields in the plan rose from the traditional average of 10 t/ha to 22 t/ha. 
Because of unusually low onion prices during the year, the returns to the plan (as 
opposed to those to the farmers) did not reach a satisfactory level, indicating the 
need for more adjustment in the balance of plan/farmer returns to put the plan 
on a sounder long-term financial footing. To demonstrate the impact of this 
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particular buffer institution, it is useful to compare the plan's results with those 
obtained by a group of Caqueza farmers associated with a CARE community 
action program. CARE granted this community a loan for constructing pipe
lines. However, instead of repaying the loan to CARE, the reimbursements were 
put into a revolving fund that was used to purchase inputs for onion production. 
Fifteen farmers participated in the program, and the Caqueza agronomist re
sponsible for the onion plan acted as advisor to it. In spite of the fact that these 
farmers had been advised to purchase improved onion seed and plant it in 
nurseries prior to transplanting it, they all purchased and planted unimproved 
onion bulbs from another part of the country. In doing this they not only risked 
the introduction of disease but also increased their production costs. The risk
sharing plan that linked credit to specific inputs and repayments achieved 
virtually full adoption, whereas the supervised credit system, which was less 
rigidly structured, only achieved partial adoption. 

(j) Pick and Shovel Roads 

Another US-AID loan, this time to the Ministry of Public Works, created 
another buffer institution, the "pick and shovel" road program. This program 
operated in the following way. The trajectory of the proposed road was estab
lished by the Rural Road Program (CAMINOS VECINALES). The local resi
dents were then offered payment for each cubic meter of earth excavated. Dif
ferent extraction rates applied to sand, dirt, gravel, and rock. No heavy machin
ery was introduced except when special circumstances justified this, the idea 
being to maximize labour use whenever this was practical. Although 15 km of 
new roads have been built in this manner in the Caqueza area during the pro
ject's life span, it has not been possible to evaluate this program by comparing 
induced benefits to costs. It is known, however, that labourers commute several 
kilometers per day to work in this program and that the new roads are well used. 
Clearly it has put extra money into the area and, through the project's involve
ment in helping to organize the program, it has come to be regarded as part of 
the project's overall activities. 

(k) Animal Health Programs 

The farmers used virtually no prophylactic veterinary measures for their 
livestock unless vaccines or anthelmintics were provided free by the Govern
ment, in which case very high adoption rates were common. The reason for this 
appeared to be that the average farmer had only a very small number of stock 
(sometimes one cow or two or three pigs) and he was reluctant to invest in a 
syringe and needles. Furthermore, most drugs and vaccines came in multidose 
packs (foot and mouth vaccine is manufactured locally in 50-dose bottles) so 
that there was considerable wastage unless large-scale campaigns were orga
nized. 

The presence of an ICA veterinarian in the project and the fact that he was 
well supported by a central diagnostic laboratory meant that the diagnosis of dis
ease outbreaks and the organization of vaccination campaigns were carried out 
promptly. Problems arose because the supply of vaccine in the project area was 
inadequate and the project did not have the authority or the funds to purchase 
vaccine. Vaccine purchase, therefore, entailed having the project veterinarian 
collect the vaccine costs in advance from the farmers and then organize (or 
himself collect) a supply of vaccine from Bogota. In an effort to streamline the 
procedure, he purchased a vaccine supply from his own pocket, investing a 
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month's salary in the process, and sold this vaccine directly to the farmers. This 
system worked until the veterinarian was advised to discontinue it on the 
grounds that it was illegal. 

In 1975 the project staff decided to allocate a small portion of the IDRC 
research funds for a fund for the purchase of vaccines and anthelmintics. This 
fund was managed jointly by the farmers and the project veterinarian and oper
ated smoothly and efficiently in its first year when it appeared to represent a 
useful innovation. However, it was only practical through having untied foreign 
funds for research and calling the revolving fund a "research" project. To institu
tionalize this more formally, it will be necessary for ICA regulations to be altered 
so that this type of funding can be made available from local sources through 
RDPs. 

Conclusions 

The concept of buffer institutions was one that emerged out of the frustra
tions of the project staff in their efforts to get a higher rate of adoption of new 
technology. The realization that the impact of technological change was likely to 
be very limited unless it was closely associated with institutional change did not 
occur until the project had suffered its share of failures. The built-in flexibility 
given to it by ICA's managers through their receptivity in allowing the project to 
innovate, and the fact that IDRC funds were available for testing such innova
tions, meant that the project was in a position to experiment with institutional 
change. As a result of this, largely through a trial-and-error process, a series of 
buff er institutions emerged. 

There would appear to be considerable scope for further research on such 
institutions, particularly in terms of their management costs and benefits. 

266 



Part V 

Measuring Achievements 



MEASURING ACHIEVEMENTS 

Although measuring the changes in the community and its income that 
resulted from the Caqueza Project was the fourth of the stated objectives of 
the project, no formal mechanism for critical evaluation was ever estab
lished. Part of the reason for this was that the constant changes in the senior 
staff of ICA resulted in constant changes in ideas about what the project was 
really setting out to achieve. The political pressure for action and achieve
ment downgraded the priority of the benchmark study, whose publication 
was much delayed. In retrospect, the design of this study also left much to 
be desired and was, perhaps, indicative of ICA's overall weakness in the 
socioeconomics field in 1970. 

As a result of this situation, Chapter 16, whilst valid in its description of 
evaluation efforts, needs to be interpreted very cautiously in its efforts to 
evaluate the project as an investment. This exercise has necessitated some 
heroic assumptions. However, even if a large element of error does exist in 
the data, the results are sufficiently promising as to suggest that the 
methodology used in the project warrants closer study. 

Chapter 17 is on a firmer footing in that it takes a qualitative overview of 
achievements and highlights the institution-building elements of the pro
ject. This chapter also analyzes in some depth the role of a foreign agency in 
a rural development program. The views expressed, though highly sub
jective, are offered as a contribution to the development literature. 

269 



Chapter 16 

Evaluation in Caqueza 

In Part II of this book, when discussing the chronological emergence of 
ideas and concepts during the years 1971-75, a number of references were made 
both to evaluation and to the changing role of the evaluator. In subsequent 
chapters the subject of evaluation has been touched upon on a number of occa
sions, during the course of which the "impact" of project activities has been 
discussed. In this chapter, an attempt is made to bring together these various 
references to evaluation and to identify the extent to which the project was able 
to identify and measure its achievements. 

These evaluation activities, carried out in an operational action program, 
represent an interesting contribution to socioeconomic research. They also had 
an innovative role in leading to the creation of new institutional approaches 
(buffer institutions) designed to overcome constraints identified by the evalua
tion procedure. 

The first project programmer/evaluator started at a disadvantage 
compared with the agronomist and the veterinarian. The former had undergone 
special training in conducting on-farm trials and in "extension" techniques. The 
veterinarian had been taught to diagnose and treat animal disorders and in doing 
so was able to establish a direct and easy relation with the farmers. In contrast to 
this, the evaluator was a "new species" of animal without a clearly identifiable 
discipline. In the Colombian RDPs he was usually an agricultural economist or a 
sociologist, but neither discipline specifically prepared its professionals for 
project evaluation - a task that few development agencies, either national or 
international, have made much progress with. In these circumstances, it is 
hardly surprising that the project's evaluation activities did not follow a prear
ranged plan but emerged as an ad hoc flow of ideas that often followed heated 
discussions amongst the project team. During these discussions the evaluator 
was often on the defensive, as he had nothing to show comparable to the "x" trial 
plots of the agronomist, the "y" vaccinations of the veterinarian, or the "z" 
advisory visits of the technical assistants. 

His first assignment was to design and supervise the implementation of the 
baseline "diagnostic" study that ICA had requested. This was to record farmers' 
production and incomes and to identify the availability of infrastructural services. 
The study involved a survey of over 600 households, and it included a 
geographic description of the project area; information on family structure and 
size, farm size and land use, and housing conditions; notes on the status of social 
services, such as schools and hospitals; an estimate of productivity and farm 
incomes; and a description of agricultural sector infrastructure. The results of 
this study were heavily criticized by the project staff because it took almost 2 
years to complete and publish, as the evaluator had to do virtually all the work 
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and analysis himself and had started the task with a very ambitious question
naire. Further criticism arose from the fact that when the other team members 
questioned how the voluminous final report would improve their performance 
and impact, they received the answer that "a diagnostic study was requested, so 
here it is." 

In retrospect, the attitude of the team toward their evaluator does seem 
rather harsh and there can be little doubt that the baseline study did produce a 
lot of valuable information that acted as the forerunner of a number of project 
ideas and activities. It also collected a lot of interesting but unusable information 
and illustrated to the team how much forethought was necessary before 
embarking on large surveys. 

Well before the baseline study was completed, the evaluator had com
menced work on other activities. One of the earliest of these was an effort to 
survey the farmers who had attended project field days in 1971 to see to what 
extent these farmers knew what the project was trying to achieve. The results 
indicated that although the total number of attendees at project meetings was 
large, many were repeat visitors, the project was reaching only a small number of 
farmers, and many of these came more for the social contact than for learning 
new technology. 

The evaluator was initially hesitant to present these disappointing results 
(which did not make him popular with his team colleagues) to the senior 
management of ICA. When he did so, to his surprise, his report was well re
ceived, partly because ICA's management was itself beginning to question some 
of the traditional bases for evaluating its extension program and partly because 
the evaluator presented his data using a statistical regression model of a type 
that was widely used by ICA in its analyses of crop trials. By using a statistical 
technique that was a standard working tool of ICA's agricultural researchers, 
the evaluator established his credibility as a "scientist" in the ICA group respon
sible for rural development policy. Although this may seem a small point, it must 
be appreciated that very few indigenous social scientists in Colombia had pre
viously worked in or tried to establish a dialogue with an agricultural develop
ment team. All too often ICA was criticized by social scientists using jargon 
rather than hard facts. ICA now had, from one of their own professionals, a 
study that they could understand and accept that indicated that the early efforts 
in Caqueza were having a limited impact. 

At about this time the project team was beginning to focus its goals 
(Chapter 5) and was discussing the concept of a measurable "level of living" 
index as the definition of RDP objectives in Colombia. Considerable work was 
done in developing a model that was later discarded as part of the project activi
ties but was developed and successfully defended as a Ph.D. thesis by a Colom
bian economist on ICA's staff. However, from the standpoint of the develop
ment of both the Caqueza Project and RDP philosophy in Colombia, the fact 
that the discussions on a "level of living" index and the establishment of the 
Caqueza evaluator's credibility in ICA more or less coincided, were of consider
able interest. This is due to the fact that in 1972, when this situation occurred, 
the first ALADER meeting took place in Bogota. At this meeting, representa
tives from several Latin American countries tried to define precisely what were 
their RDP goals. To highlight the fact that the Colombian concept of RDP envis
aged social welfare as well as production, the Deputy Director General of ICA 
asked the Caqueza Project evaluator to present the draft Caqueza paper on a 
"level of living" index as the best approximation of the Colombian RDP concept 
at that time. 
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A number of studies were made on ways of improuing the local marketing system. One 
suggestion, which had limited success, was to transport produce to town markets by 
donkey or mule. (Photo: Carlos Zulberti) 

This public recognition of the evaluator's role played an important part in 
both building the confidence and self-respect of the evaluator and in establishing 
Caqueza as a "living" laboratory for testing new ideas in rural development. 
Nevertheless the evaluator continued to come in for criticism from his col
leagues in Caqueza who felt that he could only do good work if he regularly 
visited farmers. They did not readily accept the fact that it was equally important 
for the evaluator to organize ideas, write reports and proposals, discuss re
search concepts, and supervise field enumerators rather than to spend all his 
time with farmers. 

In November of each year the "evaluator" took 2 months off to become the 
project "programmer." In conjunction with the other team members he helped 
prepare a complete report of the past year's activities and a program for the 
ensuing year. This annual reporting served the purpose of requiring each team 
member to list his past activities and to make a schedule for the future. However, 
it did not contain any evaluation element but was simply a statement of what had 
taken place and what was proposed for the future. 

During the 3rd year of the project it became apparent to the staff that with
out a clear understanding of the small farmer's agroeconomic environment, 
realistic goal setting was impossible. A new series of analytical evaluation exer
cises were initiated as an attempt to gain such an understanding in relation to 
certain important production factors. In retrospect it would appear that more 
emphasis should have been given to this type of analytical evaluation of the 
constraints to change in the earlier years of the project and that evaluation of the 
impact of change was unlikely to be a productive exercise until and unless the 
constraints were understood. This differentiation between types of evaluation 
appears to have been an important aspect of the project's learning process, and 
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before trying to measure change it may be useful to discuss this issue in more 
detail. 

Different Types of Evaluation Techniques 

Traditional Extension Program Evaluation 

Reference has already been made to the annual reporting exercise carried 
out by each project. At the political level such reports were of importance in 
illustrating governmental activity in the small farm sector. In the early 1970s, 
these project annual reports were used by ICA as the basis for comparing the 
activities of different RDPs. It was considered that those projects that visited and 
demonstrated to the largest number of farmers, and in whose area the greatest 
number of credits were authorized were the most successful. However, the 
discussions on social welfare goals led to the recognition by ICA that these 
criteria were not necessarily related to whether the new technology being pro· 
posed was appropriate, whether or not the farmer had the additional resources 
to accept it, or whether or not the farmer received any economic benefits from 
applying the recommendations associated with new credit; indeed none of these 
questions were usually asked. To rate high on this evaluation system, project 
personnel needed to run hither and yon, talking and shaking hands, and often 
ignoring the real objectives of rural development. In certain circumstances this 
type of evaluation could give misleading results. For example, in 1972 the 
Caqueza Project utilized less credit than other RDPs did, not because the staff 
lacked competence or energy but because the farmers themselves were refusing 
supervised credit because their previous experience had given them some 
understanding of the risks involved in such a program (Chapter 5) and they were 
reluctant to be burnt twice. 

Personnel Evaluation 

Most civil service organizations have a mechanism for evaluating their 
personnel. Often this involves no more than an annual assessment by the staff 
member's immediate superior. This was the case in Colombia where one com· 
ponent of the project coordinator's task was to make an annual evaluation of the 
performance of each member of the project team. This was obviously an 
extremely difficult and subjective task, given the high degree of interaction 
between team members and the diffuse nature and definition of their duties, plus 
the constant reorganization in project structure due to personnel changes. At 
no time was the project evaluator involved in this task. 

Although the subject of personnel evaluation is, therefore, not covered in 
this chapter, it is an important issue in terms of project success. During the 5 
years reported on in this book, over 50 people worked in the project with quite 
markedly different impacts, both on other project personnel and on the farmers. 
As mentioned in the Introduction, project staff were largely isolated from profes
sional contacts, and social contacts in Caqueza were limited, thus tending to 
force the team together in their nonworking as well as in their working time. This 
tended to accentuate problems, especially at times when the project lacked 
strong leadership. The whole subject of staffing this type of project, particularly 
from the standpoints of creating motivation and developing leadership, is only 
briefly touched upon in Chapter 14, which deals with training, and would appear 
to warrant much more study. 
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Baseline (Diagnostic) Evaluation 

Development programs are frequently funded by donor agencies. From 
time to time these agencies may need to demonstrate to their domestic tax
payers what is the impact of their overseas activities. One way to do this is to 
quantify a number of variables at the start of a project and to repeat this exercise 
some years later. This has been done successfully in Puebla but at considerable 
effort and expense. A great deal of effort went into the baseline study in Caqueza: 
it took 2 years to publish and much of its data covered nonagricultural aspects 
that are unlikely to be influenced by ICA' s activities. Furthermore, the data that 
did relate to agriculture often involved sensitive issues, such as production levels 
and incomes, and such data can often only be derived by time-consuming pro· 
cesses of cross-checking. The baseline study thus provided a useful benchmark 
but was costly to produce and even then may be of dubious accuracy. 

Impact Evaluation 

Project impact was defined as change attributable to project activities. To 
measure such impact it is essential to first define what changes the project is 
trying to induce. Some examples will help to illustrate this, particularly from the 
standpoint of faulty goal setting. For example, one of the objectives of the Co
lombian RDP program was to increase employment. Therefore, when a pro· 
posed new technology showed a large increase in labour demand, e.g., for 
fertilizer application, such a technology was regarded as consistent with the 
employment goal. Subsequently, it was found that full employment occurred in 
April and May, the precise months when the additional work generated by the 
new technology would take place. The original employment objective clearly 
needed to be changed to take account of seasonal factors. 

A similar example related to the provision of credit offered irrespective of 
the risks associated with its use. The objective of "providing more small farm 
credit" although undoubtedly a valuable part of the development package, is in 
itself only a half measure. It is a component of an institutional package that 
facilitates farmers moving from their existing welfare level to a higher one 
through the provision of factors such as: (1) credit; (2) a package of new technol
ogies; (3) production risk-sharing; (4) marketing services, etc. Thus, evaluating 
success or failure of the provision of credit per se serves as a very limited indica
tor, or even a false one, of program merit. 

Such examples illustrate how crucial "goal" or "objective" setting is to good 
impact evaluation. The more precisely the goal or objective is stated, and the 
constraints identified, the more valuable the impact analysis is likely to be. 

To set goals and objectives at the beginning of a project, a certain amount of 
information must be available, even if it is of only a preliminary nature. Without 
this information, it is almost impossible to make sensible goal judgments. How
ever, because evaluators are usually not involved when goals and objectives are 
set, these goals and objectives are all too often set in vague general terms, such 
as "improvement of the farmers' welfare." A term like "welfare" is highly subjec
tive and can turn into a Pandora's box unless it is clearly defined. Generalized 
goals may be acceptable at the very start when it is not possible to be precise, but 
they will remain of limited value unless modified to take account of new infor
mation flowing in from the project. 
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Financial Evaluation 

Because Caqueza was one of the first Colombian RDPs, there was little 
knowledge available on which to base any ex-ante analysis of benefit-cost ratio 
or internal rates of return. Obviously, such techniques are desirable in terms of 
the formulation of development policy, and later in this chapter we have at
tempted to discuss a very preliminary financial evaluation of the project. 

Analytical Evaluation 

Chapter 9 has discussed in some detail the project staffs concept of "ana
lytical" evaluation, which subjected the ongoing activities of the project to a 
socioeconomic examination to determine cause and effect relations. The major 
evaluation work of the project took place in this sphere and focused on the issue 
of constraints to change. Much of this work has already been described in earlier 
chapters, which have covered the following subjects: 

(a) Adoption Studies (Chapters 9, 11, 12) 
(b) Productivity Analysis (Chapters 8 and 9) 
(c) Risk Analysis (Chapter 11) 
{cl) Agronomic Analysis (Chapter 10) 
(e) Labour Use and Response to New Technology (Chapter 9) 
(f) Credit (Chapter 12) 
(g) Marketing and Prices (Chapter 13) 
(h) Nutrition (Chapter 15) 

Managing the Evaluation Process 

Evaluating a development project is a sensitive issue in that it can demon
strate how successful a project is or it can show how it has failed. Unless the 
objectives and the method for measuring the impact are very clearly defined, it is 
not difficult for an evaluator to bias his results. For this reason, evaluators are 
often viewed with suspicion or even antagonism. The suspicion arises because 
their biases are unknown, and the antagonism because they may wield an undue 
degree of power and influence. Thus, managing the evaluation of a development 
project is a delicate task, which can be undertaken in various ways. 

One approach is to recruit outside consultants who specialize in evaluation. 
Although this may eliminate any biases due to "vested interests" (if the consul
tant is not tied to supporting or justifying a donor's investment in the project), 
the difference in attitude toward a local situation between the consultants and 
the project staff may be so large that the staff fail to pay any attention to the 
consultants' recommendations. They may even feel that the consultants are so 
far removed from the real "happenings" within the project that their analyses are 
invalid. This may be true when the experience of the consultants is restricted to 
different cultures to the project and when they are working against contractual 
time constraints. 

The Caqueza Project was, in fact, one of 36 RDPs evaluated on behalf of 
US-AID by Development Alternatives, a North American consultant firm (24). 
Their findings highlighted two aspects of Caqueza activities. The first was to 
support the project's efforts to involve the farmer in the decision-making pro
cess through a thorough analysis of his situation and through the creation of new 
institutions in which the farmer participated. Secondly, they concluded that the 
Caqueza Project was virtually the only one of the 36 they examined that was 
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consciously and systematically looking at the production and institutional risk 
factors. 

Their recommendations were not used by the project as a basis for modi
fying its activities. However, ICA did use their favourable report to successfully 
obtain US-AID support for financing other RDP projects. Thus, the consultants' 
report was used for justifying donor agency investment but was not used as an 
in-project management aid. 

A second technique for evaluation incorporates the evaluators within the 
project team, as was done initially in Caqueza. The major advantage of this 
approach is that the evaluator can act as a "devil's advocate" within the project 
team itself by bringing to the team a different type of approach and different 
analytical tools. He is not dependent upon the success of the program for career 
advancement, and has less "vested interest" in making the results appear fa
vourable. The disadvantage of this approach is that the evaluator is put in the 
position of auditing his colleagues' performance including that of his immediate 
superior, the project director. This can easily lead to personality clashes, as it did 
from time to time in Caqueza. However, the advantage of an internal evaluator 
was that when he was able to come to terms with his colleagues, his analyses 
tended to be a joint effort whose results were much more readily understood and 
accepted by other team members. 

This approach was initially adopted by ICA, but was later abandoned as an 
economy measure and the evaluator was transferred to the Regional Office to 
serve several projects. At the same time, an Evaluation Division was created at 
ICA's central research and training station at Tibaitata. This division never really 
got off the ground and after a year of defining their role, they were redesignated 
as a Rural Development Studies section in ICA's Socio-Economic Studies Divi
sion. The concept of regional evaluators never materialized into a functional 
activity, although this is clearly a feasible approach. Its advantage would be the 
provision of comparable data from different projects in a region; the disadvan
tage would be lack of identification and participation of the evaluator with each 
individual project team. 

A fourth possible approach is to have a national evaluation team who could 
simultaneously carry out evaluations throughout the whole country or systema
tically and sequentially identify projects for in-depth evaluation. This approach 
was initiated in Colombia in 1976 and met with a fair measure of success. The 
two ICA staff members responsible for designing this approach were the first 
evaluator and an excoordinator of the Caqueza Project. Nevertheless, the 
approach suffered from the fact that the evaluators were "outsiders" in the 
sense that they came from ICA's Socio-Economic Studies Division rather than 
the Rural Development Division to which the projects were responsible. How
ever, the evaluators did have first-hand experience of the type of work that they 
were evaluating. In 1977 the third and fourth approaches were pooled by the 
creation of regional "Technical Support Group" (TSG) teams, which evolved 
from the national evaluation team concept. In the process of evolution, the role 
of these teams broadened and rather than being evaluators of performance, 
they became evaluators of knowledge in a project area, so that their main task 
became one of setting the technical framework for individual project action. The 
Regional TSGs were, however, placed in ICA' s Rural Development Department 
rather than in the research one. The actual evaluation of technology 
remained, however, in the Socio-Economic Studies Division of the Research 
Department where it operated on a project rather than a program basis. 

277 



The Cost of the Caqueza Project 

At the beginning of 1971, ICA's rural development activities were based 
upon 59 extension agency offices, each of which was usually staffed with two 
professionals and six technical assistants who received administrative support 
from ICA's regional and central offices. By the end of 1975, 49of these extension 
offices were still in existence and the other 10 had been superseded by 20 RDPs 
each staffed with 6 professionals and 14 technical assistants. The human and 
financial resources allocated to the national rural development program are 
given in Table 51. The direct costs of the Caqueza Project are given in Table 52. 

During 1971, the Caqueza Project cost was similar to that of a 1970 exten
sion agency, as the RDPs were not included in ICA's original 1971 budget and in 
1971 the extra staff for them had to be limited in number and to be financed by 
budgetary savings elsewhere. By 1975, the annual operational cost of Caqueza 
had risen to U.S. $96000, plus an unrecorded allocation for supporting activities 
from ICA's regional and central services. 

IDRC contributed U.S. $908000 to the project over the quinquennium but, 
in the sense that Caqueza was a training ground for all 20 RDPs (and later 86 
Technology Transfer Districts (TTDs)) it does not seem appropriate to charge 
the IDRC input directly against the Caqueza Project; IDRC inputs ceased in 
1976. 

The 1973 project cost of U.S. $74600 is of particular interest because in that 
year efforts were made to estimate the value of agricultural production in the 
Caqueza area. One such estimate (Table 7) put on-farm income in the project 
area at U.S. $6.5 million. Others (Table 5) tend to support this figure based on an 
average farm income of U.S. $708 from a series of studies (that usually excluded 

Table 51. National Rural Development Program cost 1970 and 1975. 

1970 1975 

Extension offices 59 49 

RDPs 0 20 

Professional staff lll 235 

Technical assistants 380 598 

Administrative and manual staff 118 218 

Annual cost (U.S. $millions) 2.4 4.0 

Table 52. Costs (U.S.$) of the Caqueza Project 1971-75. 

Salaries Other Costs Total Costs 

1971 30000 (13000)a (43000) 

1972 45700 23700 69400 

1973 50700 24600 74600 

1974 (60000) (30000) (90000) 

1975 73000 23000 96000 

a Figures in parentheses are estimates where accounting system changes made exact costs difficult to pick out. 
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livestock income) of 7000 families in the project area (exclusive of the municipali· 
ties of Guttierez and Quetame). These figures imply that the operating cost of 
the project in 1973 was equivalent to about 1.1% of the value of agricultural 
production from the project area. 

In 1977, ICA expanded the staffing of the TTDs, which superseded its 
former RDPs, and also created nine regional TSGs. These changes represented 
an effective cost increase of about 50% for each project, the increase being 
mainly in personnel costs. In fact, in the period 1973-77, crop prices and farm 
incomes rose to a greater extent than did ICA salaries, so the overall effect of the 
new ICA staffing would appear to put project costs in 1977 at about 1.5% of farm 
income (or U.S. $100000 at 1973 prices) in a typical Caqueza-sized TTD. 

Because the main direct farmer contacts in these projects are the technical 
assistants, it is of interest to examine the number of farmers theoretically as
signed to each technical assistant {Table 53). 

The intensity of farmer coverage, even before 1977, contrasts starkly with 
the 1970 figure referred to earlier, of 380 technical assistants in 59 extension 
agencies serving about 1.8 million small farmers in all of Colombia. To achieve a 
coverage of 300 farmers per agent in terms of 30 agents per project will require 
about 200 TTDs and 6000 agents, or about double the number in the Govern· 
ment's 1977 plans, which already represent a fourfold increase over 1975. 

The total area under com in 1973 was 9086 ha and there is no indication that 
this figure has changed significantly since that time. The average com land per 
corn farm was very close to 1.5 ha (Table4), thus about 6000ortwo-thirds of the 
farmers in the total project area {nine municipalities) were corn producers. 
Those who participated in the corn plan in 197 4 had an additional income of U.S. 
$183 per ha and the 1975 participants outproduced nonparticipants by U.S. $162 
per ha. 

If we assume that plan participation benefited the farmer by the mean figure 
of $172 per ha it would require 581 ha (7% of the corn land) or 390 farmers each 
with 1.5 ha of corn (7% of the corn farmers or under 5% of all farmers) to adopt 
the plan in order to produce sufficient additional net income from corn to match 
the cost of the project (about $100 000 in 1977). 

Similar figures can be derived for the onion plan, where the added income 
from participation was U.S. $1172 per ha and only 85 ha in onions or 5% of the 
1713 ha in vegetable crops would meet the project's costs. The average area 
under onions on individual farms was not recorded; in the onion plan the plots 
averaged 0.12 ha and it would require 708 farms (8% of the total) with plots of this 
size to provide an extra net return value of $100000. 

These calculations totally disregard any social benefits from the project, 
any benefits from other crops, or any corn or onion benefits for nonplan users 

Year 

1972 

1973 

1974 

1975 

(1977) 

Table 53. Farmers served by each technical assistant in a typical RDP. 

No. technical assistants/RDP 

9 

14 

14 

14 

(30) 
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Farmers/technical assistant 

1000 

650 

650 

650 

(300) 



who do adopt the use of improved seed, fertilizer, or a supervised credit package 
rather than the project's plan. 

They indicate that the adoption of either the corn or the onion plan recom
mendations by about 7% of the producers in the project area would give a value 
of increased production approximately equal to the total project cost. 

The experience of both plans was that participants adopted the recom
mendations virtually completely. However, for the sake of argument, let us 
suppose that the plan results were only half as remunerative as in 1974and1975 
and that it would require a 14% farmer participation to meet the project costs. 
This would mean that 1260 farmers would need to participate, i.e., with 30tech
nical assistants in a project, each one would need to work with 42 adopters. This 
is a long way from the corn plan of 27farmersin 1974orthe combined total of74 
farmers in the corn and onion plans of 1975, although in that year the two pro
grams were handled by two staff members each covering 37 farmers. By 1977, a 
number of staff had been trained to manage such programs in other projects and 
almost unlimited credit was available to support this type of activity nationwide. 
Thus, the prospects for expanding this approach in the second half of the 1970s 
appear to be very promising. 

Clearly this type of analysis is a very crude way of looking at potential 
benefits and does no more than indicate that a true potential does exist. This is 
even more apparent if we recognize that prior to 1970, extension efforts, other 
than for export crops such as coffee and rice, had had very limited success with 
small farmers in Colombia and that by 1970 both major political parties were 
heavily committed to raising small farm incomes. The more sophisticated anal
ysis of the final part of this chapter, although still based upon somewhat pre
sumptuous data, does seem to indicate that the Caqueza-type approach may 
well do this. 

Evaluating the Project as an Investment 

The effort and expense dedicated to adapting new technology to local 
conditions and to disseminating this technology through demonstrations, super
vised credit, and risk-sharing plans, can be viewed as a public investment de· 
signed to increase local production and productivity. In order to determine 
whether or not this investment justified the allocation of the country's scarce 
capital resources, the economic benefits generated by the technology need to be 
evaluated. However, the benefits of a rural development program should not 
only be considered in terms of net economic benefits but should also take into 
account other national or regional criteria, such as income distribution and 
employment. The employment implications of the project have been examined 
in some depth in Chapter 9, and various later chapters have touched on the 
subject of income distribution. The following section will discuss the achieve
ments of the project viewed in terms of the return to an investment in research 
and dissemination. 

Adoption Rates for New Technology 

Regardless of how good a new technology may be, small farmers will not 
usually adopt it immediately. The credit chapter of this book presented the 
partial and overall adoption rates for new corn, potato, and horticultural tech
nology incorporated into different project activities with several different types 
of institutional support. The farmers responded differently to each program, 
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depending upon the degree to which the new technology reduced the require
ment-limitation gap facing them. The smaller the gap, the more rapidly the 
adoption rate increased. This type of response to new innovations follows the 
pattern hypothesized by Rogers (96) and Ruthenberg (97). The initial response is 
slow, then the rate picks up, and as the majority of the farmers begin practicing 
the new technologies, the rate of adoption levels off. 

Although the numbers of direct project participants under the supervised 
credit schemes or the risk-sharing credit programs were not large, the project's 
recommendations were used by many more farmers. The latter adopted the 
new technologies at a slower rate than the direct project participants, but they 
nevertheless must be considered as having been influenced by project activities, 
and their yield and income increases contributed to overall project benefits. 
These farmers were identified as indirect project participants. Because their 
numbers were extremely large compared to the direct project participants, they 
strongly influenced the overall benefit derived from the project. 

Measurement of the adoption rates of direct and indirect project partici
pants allows for the calculation of net income increments attributable to the 
project. Care has to be taken in making this calculation because, if the project 
had not been initiated, the extension services would have continued to intro
duce new technologies being developed at research stations. As these latter 
technologies would not be specifically adjusted to local conditions, their ex
pected benefits would be somewhat less than those from using project technol
ogy. Nevertheless, these benefits would have led to what has been described as 
autonomous adoption (97). This can be quantified in the same way as the adop
tion rate for project technology if data points are obtained from a control group 
of farmers. 

Unfortunately, this was not possible because the RDP concept received so 
much attention and publicity and expanded so rapidly that a truly controlled 
situation within the Colombian context was difficult to find. All that could be 
done was to build up a picture based upon a patchwork of previous adoption 
studies in Colombia and elsewhere (Fig. 39). Because of this and because so 
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much of the analysis proposed for this section is dependent upon what econo
mists label "heroic assumptions," a sensitivity analysis has been used in the 
examination of the data. In this way, a range of probable impacts is shown rather 
than a single figure. 

A graphic representation of the three different adoption processes is de
picted in Fig. 39. 

Curve (A) demonstrates the rapid adoption rate of direct participants (risk 
sharing and supervised credit). Curve (B) shows the lagged effect of diffusion 
through mass communication and word-of-mouth (unsupervised credit). Curve 
(C) estimates the impact that would have occurred without the project's imple
mentation. The calculation of net benefits was derived by adding each year's net 
benefits from curves (A) and (B) and subtracting the benefits accumulating from 
curve (C). Net benefits for each group were calculated by multiplying the net 
income increment for total adoption by the percentage adoption rate and multi
plying the resulting sum by the total number of participants in that group. 

Because one of the basic premises emerging from the analyses of chapters 
5-15 was that the intensity of the "extension" effort did not have a significant 
effect on the rate of adoption of new technology, but rather that the adaptability 
of the new technology was the most important element in the process of 
adoption, the rates of adoption within the different participating groups of 
farmers are unlikely to be influenced by the number of disseminators. Either a 
farmer adopts virtually completely or not at all. However, the number of 
disseminators is likely to influence the number of farmers reached by the 
project. 

It is difficult, based on the results obtained in the period 1972-75, to predict 
the likely adoption rates in the following decade and thereafter. In Table 54, we 
have tried to do this using three different assumptions about adoption. In each 
case, we have tried to err on the conservative side assuming only modest in
creases in adoption in the next decade. 

The first of the three alternative adoption rates considered is based upon 
the government's 1977 plans and assumes that the more concentrated dissemi
nation efforts from 1977 onward would increase the participation rates in the 
risk-sharing plans and supervised credit programs and also lead to a greater 
spin-off in adoption by nonparticipants due to increases in the number of field 
days, demonstrations, and general publicity during the intensified period. These 
higher numbers are reflected in Table 54 by the high participant rate. The medi
um participant rate is based upon holding staffing at the 1977 level for a further 5 
years and then phasing down (Fig. 42) and implies a continuation of the growth 
of the program of recent years. The low participant rate is what is assumed to 
occur if the government were to cut back immediately on the TTD effort. All of 
these cases are possible; the medium participant rate seems to be the most 
probable given the present build up and success of the RDP program but if the 
government is able to meet its latest manning target of 30 technical assistants 
per project then the high rate may be attained. 

Early in 1978 we were granted access to the results of the 1976 and 1977 
credit programs and were able to compare these with Table 54. In 1976, both 
risk sharing and supervised credit programs for all these commodities were at 
the high participant rate except for supervised com credit, which was at the low 
level. In 1977 there were staff changes in the risk sharing programs and only 18 
corn and 32 onion farmers participated (medium level targets for participants 
were 50 and 60 respectively) but this problem is reported to be resolved and 
targets set exceed the high level for 1978. For supervised credits in corn and 
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Produce would then be collected by trucks in the weekly markets and transported mainly to the cities of Bogota and Villauicencio. 
(Photo: Jaime Rojas) 



Table 54. Assumptions regarding future participation in selected programs.* 

Corn producers Potato producers Horticulture 
producers 

Risk-Sharing Drop-Outs Supervised Unsupervised · No credita Supervised Unsupervised No Credit Horticulturists 

Year H M L H M L H M L H M L H M L H M L H M L H M L H M L 

72 0 0 0 0 0 0 25 50 50 50 1375 4375 4375 25 25 25 100 100 100 3336 3336 3336 0 0 0 
73 0 0 0 0 0 0 50 100 100 100 4300 4300 4300 50 50 50 100 100 100 3311 3311 3311 0 0 0 
74 40 40 40 0 0 0 150 150 100 4260 4260 4310 75 75 75 150 150 150 3236 3236 3236 0 0 0 
75 40 40 40 15 15 15 200 200 100 4195 4195 4295 75 75 75 150 150 150 3236 3236 3236 0 0 0 
76 40 40 40 20 20 20 50 50 50 250 250 100 4090 4090 4240 75 75 75 200 200 150 3186 3186 3236 28 28 14 

N) 77 60 50 40 20 25 30 85 75 50 300 300 100 3985 4000 4230 100 100 75 225 200 150 3136 3161 3236 56 56 23 
~ 78 60 50 40 20 30 40 125 100 75 350 300 125 3895 3970 4170 100 100 75 250 250 150 3111 3111 3236 84 84 42 

79 100 60 30 25 35 50 150 125 75 400 300 125 3775 4450 4170 125 100 75 275 250 150 3061 3111 3236 112 112 66 
80 100 60 30 25 40 60 175 150 75 400 350 175 3750 3850 4110 125 100 50 300 300 100 3036 3061 3311 140 140 70 
81 100 70 30 25 45 70 200 175 100 400 350 175 3725 3819 4075 150 100 50 325 300 100 2986 3061 3311 168 168 84 
82 100 70 30 30 50 80 225 200 100 450 350 175 3645 3780 4065 150 75 50 350 300 100 2961 3086 3311 196 196 98 
83 100 80 0 30 55 90 250 225 100 450 400 100 3620 3690 4060 150 75 50 375 300 100 2936 3086 3311 252 252 126 
84 100 80 0 30 60 100 275 250 100 450 400 200 3595 3660 4050 150 50 25 400 300 50 2911 3111 3386 280 280 140 
85 100 90 0 35 65 llO 300 275 100 500 400 200 3515 3620 4040 150 50 25 400 300 50 2911 3111 3386 336 336 168 
86 100 90 0 35 70 120 325 300 100 500 400 200 3490 3590 4030 150 25 25 400 300 50 2911 3136 3386 420 420 210 

arhe number of no credits is simply the total number of com farmers less the other four groups. Figures up to 1967 are based on recorded data, except for unsupervised ICA credits. 

"Note: The H, M, and L notations refer to H, high direct-participant rate estimates; M, original average estimate or medium participant rate estimate; and L, low direct-participant rate 
estimate. For horticulture, only the M and L rates are estimated; H is entered the same as M. 



potatoes, respectively, the 1977 participants were 71 and 301 (high targets 85 
and 100), putting the overall program in the medium plus participant range. 

Rural development experience elsewhere in Latin America (117) suggests 
that autonomous adoption, resulting from typical extension programs, has not 
been very successful. For the purposes of the present analysis we have 
assumed that in the period 1972-1986 the autonomous adoption rate will be half 
of the indirect adoption rate tor corn and somewhat higher for potatoes where 
some newer technology is already practiced. 

Table 54 quantifies the assumptions made regarding the number of 
adopters in different corn, potato, and horticulture programs. The various 
groups of corn and potato producers have already been discussed in Chapter 
12, with the exception of the "dropouts" from the corn risk sharing plan whose 
behaviour was analyzed by Escobar (personal communication) in 1977. 

The adoption rate for the horticulture group was calculated somewhat 
differently than that used for the corn or potato groups. In general, farmers 
knew how to grow horticultural crops at fairly high levels of technology, and so 
the concept of an adoption rate was not meaningful in this respect. Thus, an 
alternative method has been derived to estimate the project's likely benefit to 
producers of horticultural crops. It was assumed that the project's efforts will 
contribute to stimulate an increase in the area under horticultural crops (Fig. 
40). From 1975, when the horticultural program began in earnest, to the year 
2000, it is estimated that the horticultural acreage with increse 50%, 50%, and 
25% respectively, for the three assumed participant rates. Although some of this 
acreage is expected to be at the expense of corn or potato land, it is probable 
that most of it will arise from increasing the cropping intensity in mixed and 
multiple cropping systems. 

The total number of producers shown in Table 54 is 4450 for corn, 3461 for 
potatoes, and 2802 for horticulture. These numbers were derived by an 
extrapolation from the labour study referred to in Chapter 9 and indicate that 
about two-thirds of the farmers grew corn, 50% produced potatoes, and 40% 
horticultural crops. 
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Participant rates and adoption rates per program can be aggregated to 
derive the overall adoption rate for the period 1972 through 1986. By using a 
logistic function, an extrapolation can be made to the year 2001. This would 
account for an effective project life span of 30 years. The logistic function used 
(97) was: 

p 
1 + exp (-(a+ f3t)) (1) 

where p adoption rate of innovators; t time variable (yearly); exp natural 
logarithmic base; a, f3 coefficients to estimate. 
The linearized form is: 

In/_!!___) a+ f3t 
\ 1-p 

Note that mathematically the net benefits could be calculated as follows: 
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where P1 adoption rate of innovators; and P2 the autonomous adoption 
rate. 

The resulting curve for the medium participant rate is plotted in Fig. 41, for 
both corn and potatoes. 

Project Costs 

Project costs have been discussed earlier in this chapter. The emphasis has 
been placed upon technical staff costs as staff and their support represent the 
major cost of the RDP /TTD approach and few other costs were incurred by the 
government, and farmer costs have been taken into account in the benefit 
calculations. 

Because the TTDs of 1977 are scheduled to continue the earlier RDP 
activities, it can be assumed that total costs will remain relatively constant for 
some years after 1977. Nevertheless, at some point, the intensity of the 
dissemination process probably could, and probably should, be reduced, as the 
number of adopters increases. Project costs would fall at such a time. Two 
estimates of future project costs are presented (Fig. 42): (A) assumes that the 
intensive dissemination program would continue at the 1977 level until the late 
1980s; (B) assumes that the staffing intensity in the project would start to decline 
after 1980 and level off at much below the peak level by the mid-1990s. 
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Project Benefits 

The value of net benefits per hectare of corn was, as referred to earlier in 
this chapter, $172. For potatoes, a figure of $93 was derived, and for horticultural 
crops, of which onions is one of the more profitable, a value of $500 per ha was 
selected. 

Net benefits in terms of income increases were calculated on a per farm 
basis with full adoption and multiplied by the aggregate adoption curve. This 
value was then subtracted from the costs in a particular year and subsequently 
discounted by 12% (the cost of Caja credit) or by 26% (the opportunity cost of 
credit in the region). 51 This yielded three benefit streams at each discount rate 
for each commodity program. Each of these three benefit streams (high, 
medium, and low) was then aggregated for all three programs (corn, potatoes, 
horticulture) to give a total benefit that in Table 55 is shown alongside the two 
alternate cost assumptions. The data were extrapolated to the year 2001 using 
the logistic function. 

In addition to the benefits according to its major crop programs, it is 
reasonable to presume that some benefits arose from the activities of the 
veterinarian and the home economics group working in the project. Likewise, 
we may presume some social benefits from programs such as the preschool and 
rural electrification activities. The fact that the new TTD program in Caqueza 
has funding for infrastructure, public works, social services, and agricultural 
credit can be partially attributed to the project's initial success in developing an 
acceptable and beneficial rural development strategy. No attempt has been 
made to assign values to these benefits; they are mentioned merely to endorse 
the observation that the net benefit values presented in this section do appear to 
be conservative figures by all accounts and the true benefits from the project 
may be somewhat greater than is indicated in Tables 55 and 56. 

Financial Evaluation of the Project 

In Table 56 data analyzing the project from the standpoint of benefit-cost 
ratios, net present values, and internal rates of return are shown. Even when the 
26% discount rate is used, benefit-cost ratios are 1.6 or above, looked at over 
either 20 or 30 years. The lowest ratio is one of 1.65 for the low participant 
adoption rate over 20 years using the 26% discount rate. 

The analysis shows that the benefit-cost ratio is not very sensitive to the 
number of years for which the analysis is run, or, stated in another way, the 
longevity or duration of the project's benefits. Nor is it very sensitive to the 
discount rate or the cost curve used. The reason for this insensitivity is that the 
returns are so high. The internal rate of return of 116% is so high that small 
differences in net cash flows do not show up. It is strongly influenced by the 
results of the early years and because these are similar with all three levels of 
participation, each of which assumes a large number of nonadopters, the 
benefit-cost ratios and the internal rate of return (IROR) are similar at all three 
participation levels (Table 56). This suggests that a strong initial effort is 
desirable but that the impetus can be reduced after a period of years 
(particularly as the credit dropouts appeared to continue to adopt the new 
technology). In such circumstances, the strategy implied by cost curve Bwould 
appear preferable and the big buildup in field staff numbers proposed by ICA in 

s1we recognize that this figure can be challenged on the grounds that it has not been 
discounted for inflation and we have therefore also used 12%. 
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Table 55. Discounted benefits and costs for the project over 30 years ('000 U.S. $). 

Discounted benefits Discounted costs 

Program participation 
rates: High Medium Low Cost curve A Cost curve B 

Discount rate: 12% 26% 12% 26% 12% 26% 12% 26% 12% 26% 

Corn producers 2421 792 2397 788 1994 713 n.a. n.a. 

Potato producers 501 256 500 256 494 255 n.a. n.a. 

Hort. producers 437 65 437 65 28 33 n.a. n.a. 

Total programed 3359 1113 3334 1109 2516 1001 636 346 758 366 

Table 56. Analysis of project benefits and costs. 

Participation Discount Cost Benefit/ cost Net present value Internal rate 
rate rate curve 20 yrs 30 yrs 20 yrs 30 yrs of return 

High 12% A 2.23 2.50 1121 1453 116% 

B 2.41 2.83 1190 1565 

26% A 1.82 1.85 346 365 

B l.86 1.91 356 378 

Medium 12% A 2.21 2.48 1102 1429 116% 

B 2.39 2.80 1171 1541 

26% A 1.81 1.85 342 361 

B 1.85 1.90 352 374 

Low 12% A 1.89 2.06 814 1026 115% 

B 2.05 2.33 883 1138 

26% A 1.65 1.67 274 286 

B 1.69 1.72 289 299 

1977 may only need to be a medium term measure. Indeed, creating a permanent 
field staff :farmer ratio as high as that shown in Table 53 may prove to be too 
costly a strategy for the long term. 

In Fig. 43 we have superimposed the alternative cost curves (A and B) on 
top of the commodity adoption curves (Fig. 41). This suggests that in the early 
years of the project, adoption may have been influenced by the rapid buildup in 
research and extension activities, but after a decade of the project the potential 
benefits per unit of expenditure become relatively less, thus supporting the 
hypothesis that efforts could be gradually phased down after a decade. A 
decision as to whether or not the intensity of the program should be reduced 
after 10 or 20 years will depend on the slope of the three adoption curves. If 
adoption occurs quickly, an early cutback may be merited. If adoption lags, an 
extension of the effort would be justifiable. Some further years of experience will 
be needed before such an analysis can give clear-cut answers to decision
makers. However, the data presented here do provide a preliminary framework 
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Fig. 43. Comparison of the dissemination effort with the adoption rate. 

for an analysis that can be applied and monitored to assist in making decisions 
about staffing levels. This may be useful in that staff comprise the major public 
sector component of project costs. 

In the discussion above no account has been taken of the IDRC input of 
nearly $1 million because as discussed earlier, this has been treated as an input 
to the national RDP program. Had the IDRC input been treated entirely as a 
Caqueza input, the project would give a negative rate of return at the local 
opportunity cost of capital but a positive one at a cost of capital of 12% - a 
realistic figure in the Canadian market of the early 1970s. With all the IDRC 
inputs charged to the project, the IROR drops to 16% and the benefit-cost ratio 
lies between 1.4 (curve A high participation discounted over 30 years) and 1.0 
(curve A low participation discounted over 20 years). Clearly, inputs of the 
magnitude put in by IDRC are marginally attractive if devoted to one project of 
limited size but if their benefits are spread between 20 (and potentially over 80) 
projects and these projects can achieve the sort of results obtained in Caqueza, 
then such an approach would seem to be a very positive development assistance 
strategy. 
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Chapter 17 

An Overview of the First Five Years 

"Integrated Rural Development" has become a fashionable catchword in 
the development literature of the 1970s, particularly since the World Bank 
identified it as a priority for lending activity in its quinquennial program for 1975-
79. This concern with integrated rural development results partially from the 
failure of other developmental strategies in Third World agriculture. Integrated 
rural development is heavily supported by foreign aid programs, many of which 
have given widespread publicity to their efforts in this field. Such publicity may 
serve a stronger role in generating domestic support for an aid program rather 
than in representing a realistic appraisal of its achievements. Indeed, two of 
the most comprehensive reviews of recent RDPs (24, 70) have stressed the 
limited effectiveness of most of the rural development programs that they 
studied. One of these reviews (24) has commented favourably on the Caqueza 
Project, largely on the grounds of its research style and of its attempts to evalu
ate its own performance. However, this review, like most other, particularly 
comparative reviews, was carried out by personnel from a developed country 
who, notwithstanding their analytical and evaluative skills, did not have 
extensive experience as practitioners of rural development. Indeed to find such 
experience it is usually necessary to draw upon the reports of those who have 
spent a lengthy duration working in a specific project and are, therefore, 
subjected to all the biases that this involvement entails. The authors of this book 
are only too conscious of this fact and it should be borne in mind by the reader. 

In one of the best recent critiques of integrated rural development, Ruttan 
(98) has drawn attention to the fact that a basic weakness of the integrated rural 
development approach is "that policy or programme objectives are adopted for 
which no readily available closed system technology or programme 
methodologies are available. Integrated rural development can be described, 
perhaps not too inaccurately, as an ideology in search of a methodology or a 
technology." Unfortunately, all too often this ideology is defined by those 
coming from or trained in economic and development theory in a relatively small 
number of institutions in the Western world. Even more unfortunate is that this 
ideology is frequently based on the achievement of "targets" or "goals" of 
planners and rarely relates to the needs or desires of the small farmers who are 
the supposed beneficiaries of integrated rural development. 

The Caqueza story is atypical in that it records an era in which agricultural 
planning in Colombia attempted to give a place to planning from the bottom 
upward rather than from the top downward. The experiences described in this 
book represent, to a large extent, a description of a methodological exercise. 
The authors would be the last to claim that this was an unqualified success. 
However, a series of major institutional changes now in progress is based upon 
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the experiences of this exercise. These changes, when fully implemented, may 
well lead to significant alterations in the structure of rural production and 
organization in Colombia. The story in the previous chapters described how 
these changes evolved. In this chapter, we shall try to recapitulate some of the 
lessons learned during the period 1971-75. 

As a starting point, it may be useful to refer again briefly to the original 
objectives at Caqueza, namely: 

"(1) to develop and prove a strategy for the transference of technical, 
economic, and social knowledge to small farmers that would promote 
their active participation in matters such as the use of credit and 
purchased inputs, the sale of their products, and the betterment of 
their social conditions; 

(2) to use this strategy to bring about higher crop and animal yields, 
improved economic returns, and better family living in the project 
area; 

(3) to establish a system whereby the farmers of the project area assumed 
increasing responsibility for the execution and expansion of this 
strategy using their own initiative; and 

(4) to measure the changes in the community and in its incomes that 
resulted from the project." 

As the project developed, the first two of these objectives became closely 
interwoven with the strategy being developed, tested, and propagated on 
farmer's lands. The project staff never had experimental lands at their disposal 
and all research had to be conducted at the farm level. To bring this about a new 
approach to production research was developed. This approach seems likely to 
have important long-term effects on Colombian agricultural policy as it has been 
adopted at the national level. 

Fitting Agricultural Research Results 
into a Rural Framework 

The research strategy that emerged at Caqueza resulted from ICA's 
decision to encourage RDPs to adjust their production recommendations to the 
characteristics of the area in which they were operating. Initially, this entailed 
small plot experiments to study selected key production variables such as 
variety, nitrogen, phosphorus, plant population, and weed control. The design 
and focus of the research changed over the years, and ultimately resulted in an 
approach that combined experimental and survey activities. This evolution in 
approach resulted from practical experiences obtained both in Caqueza and in 
other RDPs in Colombia as well as elsewhere in Latin America (9, 76, 79). 

The on-farm research procedures that were developed reflected a 
considerable change from the traditional approach to agricultural research in 
Colombia. This change took the form of more attention being paid to the small 
farmers' constraints (especially with respect to the limited availability of cash); to 
the risk-taking involved in using high input technologies; to additional labour 
requirements; to the need to adjust to marketing situations; and to the limited 
availability of agricultural inputs. It also related to the difficult task of 
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incorporating research results into action programs. The approach that finally 
evolved in Caqueza entailed project staff becoming involved in research design, 
extension, and interpretation, a considerable change from the centralized ap
proach conventionally used for agricultural research. 

This shift of research premise was not immediate and is still not completely 
institutionalized as conceptual adjustments continue to be made. Nevertheless, 
a methodology is emerging that does allow for a continuous process of identifi
cation of improved technologies at the project level and the incorporation of 
these technologies into action programs. 

The Caqueza experience suggested that an effective RDP had to have at its 
disposal a considerable amount of information about the region, about the 
actual production systems practiced, and about the potential of new production 
technologies. However, the time available for research by the project staff had to 
be kept in reasonable balance with the time that they dedicated to action 
programs in agricultural production and family welfare. The project did, 
therefore, need to limit its research activities to a few priority areas. 

Because of the variety of crops being grown and the range of production 
practices encountered, it also needed to select rather carefully both the most 
promising crops and the production factors to be studied. 

A criterion commonly used for allocating priorities in production research is 
the expected benefit to be derived from the research. In Caqueza, this benefit 
was usually difficult to estimate. It depended on a considerable number of 
variables, such as the area in which the technology could be applied, the 
additional cost involved in the application of the technology, the commodity 
price, the per hectare increase in production, the expected rate of adoption of 
the technology, and the elasticity of demand. The adoption rate itself also 
depended on the expected increase in yield. Both yield and adoption rate 
depended to a great extent on ecological factors such as climate and soil. The 
expected increase in production per hectare from the introduction of new 
technology was, therefore, a function of both the potential production and the 
actual production encountered in the region. 

The expected benefit criterion favours commodities with actual production 
levels that are low relative to the technological potential for change. Such 
commodities, however, often serve as subsistence crops for the small farmer. 
They tend to have a low market price, which reduces the expected benefit of 
change when compared to commerical crops. They do, however, occupy a 
considerable part of the cultivatable area in small farm regions. The experience 
gained in Caqueza suggested that the complexity of the expected benefit 
criterion, as well as the large amount of information required for its application, 
made it of limited practical use as a criterion of priority for research in 
Colombian RDPs. In addition, this concept does not take into account many of 
the processes involved in agricultural development. It may, for example, be 
evident that the optimal production pattern for a certain region should be one of 
high value product crops and it may, therefore, be concluded that the highest 
expected benefit of project research would be derived from research on these 
crops. This reasoning, however, ignores the fact that the small farmer needs to 
have an adequate marketing structure for his produce, and that he must be able 
to buy the staple crops required for farm family consumption if he is to shift his 
cropping pattern to other agricultural products. 

Given this situation, the strategy adopted at Caqueza was, in the first 
instance, to give priority to increasing the yields of subsistence crops, thereby 
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making it possible to reduce the area under these crops and to make more land 
available for cash crop production without reducing the overall supply of staple 
crops. 

In addition to differentiating between subsistence and cash crops, the work 
at Caqueza indicated that two other criteria warranted consideration when 
assigning priorities for project research. The first was to select activities that 
were likely to benefit a majority of the farm families in the region rather than any 
selected group. Because of differential responses received from farmers, there is 
a common tendency in development projects to concentrate project activities 
gradually on a limited group of farmers, sometimes those of a certain political 
or religious conviction or those located in a village with strong and cooperative 
leadership. Although these active groups obviously need to be encouraged, it 
was found at Caqueza that too close a link with such groups did limit the 
project's impact. 

The second important criterion for defining agricultural research priorities 
was to be in possession of an adequate understanding of the crop production 
process: such an understanding was usually built up from a series of agro
economic surveys that described each component of the production process: its 
time span, its labour and input requirements, their cost, the yield, the product 
price obtained, and the sales method and(or) product use. In addition, 
information was obtained on the incidence of pests and diseases, the source of 
seed, storage and packing methods, the amount of irrigation used, the source 
and cost of credit, etc. It was essential to include the most important site 
variables (including cropping sequence) in such surveys to be able to 
differentiate between various possible production strategies. Experience 
indicated that such surveys should not attempt to be all-embracing, but should 
focus in depth on selected subsistence and cash crops. 

In some cases, survey results in Caqueza indicated that current production 
systems were similar to those being recommended by the central research 
station (e.g., for beets and onions). In such circumstances the project attempted 
to identify the production practices of the best producers in the survey (in terms 
of both modifiable and site variables). This allowed a comparison to be made of 
the relative influence of various production factors, such as the level of fertilizer 
used, the quality of the seed, the method or date of planting, the number of 
weedings, the use of insecticides, etc., in relation to the returns obtained by the 
farmer. Such information, combined with current recommendations from 
central research stations and general agronomic principles, provided a basis for 
establishing revised production recommendations. These a priori recom
mendations then formed the starting point for small plot research to explore the 
responses to variations in those factors found to be of importance in the agro
economic survey. 

Where farmers' traditional production methods showed little similarity with 
what appeared to be the production potential from using improved technology, 
as in the case of corn, the project research strategy had to use as its starting 
point the production information available from research stations. This had to 
be interpreted carefully as it did not always take into account all of the 
variables encountered on the small farm. 

The Caqueza Project focused its initial research on the most common 
subsistence crop, corn, and on the dominant commercial crop, potatoes. 
Traditional corn yields, achieved with virtually no purchased inputs, were about 
one-third of the yields attainable from using modern technology. Potato yields 
(which did involve purchased inputs) were little more than half of those achieved 
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with modern technology. In contrast to this, the technology used for certain 
vegetable crops was highly sophisticated and at times approximated tech
nologies used by large commercial farmers or those recommended by research 
stations. 

This extraordinary combination of the most rudimentary production 
methods for the major subsistence crop of the region, with a complex and, at 
times, advanced production method used for cash crops, raised a number of 
questions regarding the role of agricultural technology and communication in 
agricultural development. These questions ultimately led to the work on risk and 
credit that is described in more detail elsewhere in this book. 

The Interpretation of Experimental Results 

Most Colombian RDPs, including the Caqueza Project, had difficulties in 
the areas of data collection and analysis and in the reporting of results. This has 
sometimes been interpreted as an indication that production research at the 
project level is not practical. However, the major reason for the problem was the 
lack of time, because the interpretation of results, as well as the design and 
organization of the following year's research, all had to be carried out in a period 
of about 3 months during the winter. Although there was a constant backlog in 
analytical and reporting work immediately after harvesting experiments, most 
of the agronomic information obtained from each trial was incorporated into the 
project's understanding of that particular production process. RDPs character
istically have a high internal level of communication. In the Caqueza Project this 
was, in addition, formalized through weekly or biweekly meetings, student 
presentations of their results, and special meetings for the purpose of program
ing activities and interpreting data. Because of this, experimental results were 
extensively discussed and rapidly incorporated into project action. 

Although the handling of agronomic data was generally fairly satisfactory, 
the economic interpretation of the data left a lot to be desired. This was to a large 
extent a consequence of the fact that most of ICA's staff were trained as 
biologists (agronomists or veterinarians). In addition, there were difficulties in 
deciding which economic criteria to apply. Simple cost analysis was the 
commonest economic technique used. Recommended treatments were 
generally those combinations that maximized net returns. Work by students 
and project advisors also utilized more complex analyses to include economic 
criteria such as returns to factors, cash and labour requirements, and risk Such 
analyses really require inputs from trained economists and as such are not 
normally suitable for work at the project level. In Caqueza, this situation was 
overcome by the provision of two expatriates and, initially, a Colombian 
evaluator. Later, ICA regionalized the evaluation post and still later 
incorporated it into the Technical Support Group structure. In this way, the 
need for an economic input has been recognized and an effort made to optimiZe 
the use of this scarce resource within ICA. 

As knowledge about the nonagronomic characteristics of the 
recommended production packages built up, it changed the project staff's 
outlook on their own role. During the early years of the project they perceived 
their task as one of identifying production packages adapted to the region and 
extending these to farmers through the credit-related dissemination programs. 
In subsequent years, project action was increasingly perceived as involving the 
identification of institutional or infrastructural constraints and of action 
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programs to reduce the impact of these constraints by using cheap, safe, and 
easily applicable technological packages. 

The research strategy developed focused on identifying the constraints to 
production and on developing means to overcome these. Early on in its life the 
project found that technology per se was not a constraint. The small farmers in 
the project area were very efficient operators, given the resource base within 
which they had to work. In interpreting this resource base it was necessary to 
recognize that the farmers themselves did not consider their land or their family 
labour as being costs in the production process. Only the variable costs of 
purchased inputs and, to a lesser extent, hired labour, figured in the farmers' 
interpretation of production costs. Because purchased inputs were very limited 
in the traditional production system, particularly for corn, the relative magnitude 
of the additional costs attributable to the use of new technology were conceived 
by the farmer in very different terms to those in which they were understood by 
his technical advisors. This difference in interpretation did not relate only to the 
foreign advisors but was also reflected in the attitude of most of the Colombian 
professionals, particularly those with advanced training overseas. Thus to 
transfer new technology to the small Colombian farmer necessitated a careful 
reassessment of the system of values assigned to the production inputs of land, 
labour, and capital. We can quantify this by considering the corn plan in 1974 
(Table 40). Nonparticipants spent U.S. $124 per hectare on corn production and 
of this sum, $22 was for purchased inputs. The plan called for a total expenditure 
of U.S. $208 per hectare of which $106 was for purchases. In the eyes of the 
professional agriculturalist, costs rose by U.S. $84 per hectare, or 68%, but to 
the farmer, who ignored the virtually constant land and labour costs, 
participation in the plan would increase costs from $22 to $106, a rise of 382%. 

An understanding of the small farmer's attitude toward resources also 
related to his attitude toward motivation. Whereas most of the technical 
advisors and particularly the central planners, conceived of production 
objectives in terms of maximizing profitability, this was often a goal of limited 
importance to the farmer living at the subsistence level where risk aversion was 
of much more importance. 

The work at Caqueza showed that a close relation existed between 
resource use and risk. Money was the limited resource constraining the use of 
new technology but money could be borrowed by taking credit. However, the 
only thing that the farmer could use as security for credit was his land and if he 
lost that he would have nothing. Thus, in a society where risk aversion plays an 
important role, there was an understandable hesitancy toward the adoption of 
credit unless this could be taken up without incurring greater risks. The work of 
the project showed this to be the case, indeed although high-yielding corn 
technology increased yields and incomes for most of the population adopting 
them, the few who did not achieve success failed much more dramatically than 
they would have failed under the traditional system with its low level of inputs, 
where the cost of any credit used would have been small enough to have been 
absorbed by further borrowings against the next year's crop. 

One of the important measurements taken by the project was that 
associated with risks of new technology in corn production. The research 
showed that although the new technology could, and indeed did, triple yields and 
double incomes, it increased the risk 15-fold. The work of the project led to a 
recognition of the concept of risk by professionals at all levels in the planning and 
implementation processes. Indeed, in the 2nd year of the project, this fact led to 
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there being a slower disbursement of credits in Caqueza than in the other RDPs 
because a consciousness of risk (partially associated with the overproduction of 
cabbages) led to project staff becoming very cautious in their credit 
recommendations. 

At the end of the fifth year of the project, ICA established a Technical 
Support Group for Rural Development (TSG), which undertook the specific 
task of adjusting technological recommendations in individual RDPs to the spe
cific production situation in each project area. This was a somewhat subjective 
activity but the TSG was composed of people who had been closely associated 
with the initial RDPs, particularly Caqueza, and these people were extremely 
conscious of technological change in relation to socioeconomic factors. Within 
this framework the technology that they recommended was tailored to each 
individual project's environment, looked at in the broadest possible terms. 

The Project and the Community 
The present international interest in rural development lays great stress on 

local participation. This implies a reversal of the usual decision-making process, 
i.e., a switch from centralized to decentralized systems of project planning and 
implementation. This situation is unlikely to come into being unless small 
farmers, either through their own organizations, or through other institutions, 
can freely express their views and get a sympathetic hearing during the formula
tion of rural development plans and projects (127). Such a philosophy is speci
fied in the third of the objectives of the Caqueza project, namely: 

"to establish a system whereby the farmers of the project area assume 
increasing responsibility for the execution and expansion of (the) strategy, 
using their own initiative." 

This objective may, to some degree, have been presumptuous in that previ
ous community development efforts initiated in many Latin American countries 
in the 1950s were probably least successful in their efforts to introduce changes 
in farming practices that were capable of increasing agricultural productivity, or 
in generating employment and income through expansion of village industries. 
Ruttan (98) suggested that this situation was attributable to the absence, both in 
the communities and in the village level workers, of the materials necessary for 
high productivity technologies, or the knowledge and authority to realize more 
efficient institutional performance. These constraints only existed to a limited 
extent in Caqueza where the technology and the resources required to imple
ment it were made available and the institutional services, although far from 
efficient, improved considerably during the first 5 years of the project. Neverthe
less, community involvement in the project was always somewhat marginal and 
usually originated on the initiative of the project staff rather than on that of the 
farmers. 

A number of the original project staff had trained at Puebla in Mexico, 
where considerable success had been achieved in the use of group credits. This 
concept was never utilized in the Colombian RDPs because it was strongly op
posed by the credit agency, the CAJA AGRARIA, who distrusted village action 
groups of any kind because of prior experiences with some groups that had 
turned out to be politically oriented. This undoubtedly hindered the develop
ment in Colombia of the type of village leadership that had been so successful in 
Mexico. 
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The project's disappointing experiences with its two prodevelopment com
mittees led to the early demise of these committees. It was found that the tradi
tional hierarchy tended to dominate such committees and this militated against 
any change. Where farmers did want to upset the status quo they did not have 
sufficient confidence to challenge it themselves but instead elected project staff 
on to the committees. This effectively stifled staff efforts and limited community 
involvement and also put project staff into a position that could be politically 
controversial. In fact, it seemed that the farmers were neither politically nor 
economically confident enough to want to challenge the existing leadership in 
the rural areas. The project staff, likewise, had to tread carefully: many previ
ously publicized efforts at agricultural development in Colombia had had limited 
success, there was much initial cynicism about the RDPs, and farmer confidence 
had to be built up slowly. 

The situation was further complicated in Colombia by the existence of a 
"National Front" between the two main political parties with all senior govern
ment posts equally divided at both civil service and political levels. Although the 
RDPs were started under a Conservative president and continued by his Liberal 
successor, credit for them at the local level was often claimed by one party or 
other and where one party was very strong in an area, project staff had to be 
extremely careful that any effort to encourage farmer leadership was not seen as 
a challenge to the reigning politicians. The whole concept of developing com
munity involvement was, therefore, a delicate one fraught with danger. 

Somewhat greater success was achieved in the involvement of the com
munity in the cooperative. This got off to a very shaky start even though one of 
the project staff was specially trained in cooperative management. The farmers 
were willing to purchase supplies from the co-op, but were reluctant to sell 
produce to it unless paid a higher price than the local market. In theory, the co
op should have been able to supply inputs at less than store prices due to bulk 
purchases; in practice, its turnover was not great enough to get bulk discounts 
and it had to pay salaries that family-operated stores did not. Thus the co-op got 
caught in a squeeze on both purchases and sales and by 197 4 its finances were in 
a parlous state. 

It was hoped that the profits from the corn and onion plans, which were 
originally underwritten by IDRC, would generate new capital for the co-op, but 
in 1974 and 1975 this did not occur. However, in 1976, these plans functioned on 
target and the co-op generated U.S. $1300 of new capital through them. Where
as at the end of 1975 the co-op was being regarded as a failure, by mid-1977 it was 
standing on its own feet completely independently of ICA Through its links with 
the CAJA AGRARIA and its underwriting of the production plans, it was ser
vicing a community that, after 5 years of trial and error had learnt how to use it ef
fectively. However, it still remains to be seen whether the co-op has adequate 
reserves to withstand a severe drought year in terms of its production plan com
mitments. 

The co-op has also served as a valuable feedback mechanism to national 
planners who appear to have responded to the problems associated with the 
delayed credits in the corn plan of 1974 and in the supervised credit of 1972. 
Since 1975, delays in the arrival of credit in Caqueza have been less and the 
organization of credit seems to have improved, a matter of some significance in 
view of the large increase in funds now available for RDPs. 

In certain of its community development activities, the project was over
ambitious in attempting to do things at the local level that really required national 
action. However, in some instances, national action followed on the project's 
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pioneering activities. Examples are the preschool plan and the nutritional 
studies, both of which have now been built up into national activities coordinated 
by the National Planning Office. At the project level, the impact of both of these 
programs was rather limited, but they provided the staff with information and 
generated some local goodwill. But both activities lay more in the realm of social 
welfare than agriculture. Within the concept of integrated rural development, 
both were valid concepts but neither really lay within ICA's area of responsibil
ity. 

By getting involved in such activities the project did, however, open a 
dialogue with the National Planning Office, which, in consultation with donor 
agencies, was anxious to see rural development in terms of more than just 
agricultural productivity. In 1975, project staff were seconded to the National 
Planning Office to help formulate a National Nutrition Plan into which a number 
of the experiences gained in Caqueza and related RDPs were built. Planning was 
being done not from an ivory tower in Bogota but with a major input from prof es
sional field staff in day-to-day communication with the farmers. The Minister of 
Planning himself made several field trips to the Caqueza area in 197 4-75 and the 
President of Colombia took a keen personal interest in project publications and 
strongly supported the work and approach in a major public speech. 

There is one other general problem with which the project concerned itself, 
largely by default, but where it had a limited impact, namely in produce market
ing. Considerable time was spent on this and a lot of valuable information col
lected but it is not really the role of agricultural extension officers to market farm 
produce. The proximity of the project to Bogota also meant that any work on 
marketing in Caqueza had a limited application at the national level since many 
RDPs do not have easy access to a large city market. 

The Caqueza Project got involved in marketing after its production efforts 
had led to a local cabbage surplus and after it started to collect price information 
series for some of the vegetable crops that it was promoting. To a certain degree 
the marketing activities were designed to provide some security for vegetable 
production, which was shown to be a high-risk activity. However, real progress 
on this front, with a spinoff effect right back to the producer may be a national 
rather than a local activity and the project's marketing work probably had little 
permanent impact on the community although it did highlight the marketing 
problem to the National Planning Office. 

At the strictly local level the project's contacts with the community were 
various and manifold. In some instances, such as with the veterinarian, a long
standing community service was continued by the provision of animal health 
certificates and clinical assistance. Because these activities were time
consuming and because no real new technology or approach was developed for 
animal production in the project, the project veterinarians never really adopted a 
change in their traditional approach. They were, however, excellent public re
lations personnel for the project and were able to introduce the staff to new 
areas and to key farmers in them. 

The project did break new ground in its work on organizing people for rural 
electrification schemes and for pick-and-shovel roads and, in the process, it 
discovered that by serving the felt needs of the community it sometimes opened 
the door for people to seek advice on agricultural production. The time spent for 
the rural electrification program was more than repaid by the receptivity of the 
community so helped when it came to adopting new agricultural technology. 

There is one part of the community that, in retrospect, might have received 
more consideration from the project, namely the farmers' wives. In the Caqueza 
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area women work alongside their menfolk on the land. If the man migrates to the 
rice fields of the llanos or to the city of Bogota, the women run the farm and they 
are usually as knowledgable about farming as are the men. The wife also controls 
the household finances, sells produce in the market, buys other foodstuffs, and 
allocates money for family nonfood expenditure. This is a skillful task in a family 
of seven where the total average annual disposable income for nonfood pur
chases is of the order of only U.S. $150-170. 

The project staffs main contact with the women was through the home 
economics program. This program appears to be modeled on the North 
American pattern that was used to establish Colombia's one Home Economics 
Faculty. Not without reason did the project's male staff accuse their female col
leagues of trying to impose middle-class North American values on Colombian 
peasant women. This is not to say that the home economics staff were not 
consciencious and hard working, often under conditions of extreme difficulty. 
However, it can be questioned whether some of their major activities, such as 
cooking and dressmaking, served as other than a focus for social gatherings. 

There appears to be an urgent need to devote more study to the role of the 
Colombian rural housewife in the decision-making process, especially with 
respect to financial decisions. A closer look might also be taken at the role being 
played by the home economics programs of both ICA and other institutions in 
terms of the potential for tailoring these more closely to economic rather than 
social activities. For example, if the women control family finances, ought they 
not to be brought into discussions regarding the acquisition and use of credit? 
Such issues were frequently discussed by project staff but little concrete action 
ensued. 

In summary, the project staff were more successful in involving themselves 
in community affairs than in getting the community itself involved in the develop
ment process. The progress with the cooperative suggested that community 
involvement may be largely a matter of time. However, a lot more thought may 
need to go into defining which specific community activities the farmers, the 
project staff, the National Planning Office, and other agencies should involve 
themselves in rather than in having the project staff try to do everything them
selves as they did in the period 1971-75. In addition, there is an overall need to 
define the specific responsibilities of the regional representatives of other 
organizations operating in RDP areas and to relate these to interagency activi
ties designed to serve the rural population. 

ICA and Caqueza 

Earlier chapters have referred to the fact that some problems occurred with 
the Research Department of ICA because at Caqueza research was being 
carried out in an on-going development project. Most of ICA's senior research 
workers had received their higher training in the USA and until the early 1970s 
the focus of the lnstitute's research centred on commercial agriculture and large 
farms. It was assumed that research findings were not size-specific and would be 
suitable for small farmers too, but the early experiences of the RDPs showed 
that this was not necessarily the case and much of the technology developed by 
ICA was shown to be inappropriate for the small farmer. 

The Rural Development Department sought to overcome this situation by 
asking for a reorientation in research policy but it met with limited success. 
Researchers preferred to work on experimental stations where they had a much 
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tighter control and far fewer "lost" experiments than on farmers' fields. The 
response of the Rural Development Department was to take the law into their 
own hands, emulating the Puebla Project and carrying out their own research 
program, in conjunction with ICA's Research Department wherever such co
operation was possible on a personal basis. 

This was an unhappy situation, which led in 1975 to a nominal ban on re· 
search by RDP staff (Chapter 8). This ruling was reversed in 1976 when ICA, 
then headed by one of the pioneers of the RDP program, was restructured to 
give more emphasis toward serving the small farmer. By mid-1977 the country 
had been organized in 86 RDP-like areas (now called Technology Transfer 
Districts or TTDs). These are slightly smaller than the original RDPs, consisting 
of five to seven municipalities (the "effective" size of the Caqueza Project, 
although it actually contained nine municipalities). Each TTD was staffed by 7 
professionals and 30 technical assistants. The TTDs were, by now, backed up by 
nine TSGs, one for each of ICA's regions, with each TSG supporting about 10 
TTDs. 

This system is designed for the TSG groups to identify technological gaps 
and major ecological and structural constraints so that this information can be 
fed back to the research stations, which can then build up new programs based 
on the identified needs of the farmers. 

The Research Department itself has now been reorganized into commodity 
and multiple cropping programs rather than into disciplinary ones as hitherto, so 
that a genuine iterative process between research and development can 
emerge. In the process a very radical change in the whole approach to agricul
tural research in Colombia has taken place. The research philosophy is now one 
of endogenous service to the small farmer rather than of exogenous elitism. The 
research workers are coming to terms with identifying the clients for their re
search rather than trying to emulate the sophistication of the foreign institu
tions where they did their postgraduate training. At the same time the National 
University is developing a higher degree training program that caters to the need 
to develop more broadly based research-dissemination-administration type 
personnel (TTD coordinators) rather than highly specialized discipline-oriented 
scientists. (Colombia is somewhat unique in this respect for a developing 
country in that there are some 100 Ph.D. and over 200 M.Sc. graduates in agri
cultural science.) 

It is still too soon to identify the impact of these changes. In Colombia, they 
represent, perhaps, the first real attempt to come to grips with conducting re
seach for the very small farmer. 

ICA is in somewhat of a unique position to further this approach through 
having responsibilities for research, extension (dissemination), and 
postgraduate agricultural education. By using project problems as subjects for 
research theses and by locating training centres in the Caqueza and Rionegro 
projects and using project staff there as teachers, ICA has skillfully integrated re
search, extension, and training in TTD locations. The individual student re
search theses in themselves deal with relatively small segments of information 
but cover a very wide range of disciplines. As such they may be compared to 
individual tiles in an information mosaic of project information. 

These changes induced by ICA could not have been brought about in the 
rather traditionalistic society of Colombia had there not been a strong national 
commitment to rural development emanating from the Office of the President of 
the country and disseminated through the National Planning Office to the senior 
management of ICA. Without strong support from these three quarters, the 
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research, the foreign technical assistance, and the dedication of the project staff 
would have been unlikely to have brought about any more change than in 
previous efforts of this nature in Latin America (117). 

It is interesting to note how flexible ICA has been in this program and, after 
the first year, how prepared it was to delegate authority to the project staff. A 
good example of this was the constantly changing organizational structure of the 
project as different coordinators tried out different lines of communication 
within the project (chapters 4-8). 

In one respect, ICA does, however, lack flexibility and that is in financial 
administration. We have noted in Part II how in 1972 and again in 1973 the 
project's operational budget was arbitrarily reduced during the year (by 21 % and 
33%, respectively) and in Chapter 7 we have indicated the irregular nature of 
ICA's receipt of funds from the Treasury. The impact of these financial problems 
was to delay salary and travel payments and to curtail (sometimes at very short 
notice) funds for gasoline and for inputs for experiments. 

Although these problems were not of ICA's doing, they all caused sharp 
drops in the morale of the staff and are mentioned to illustrate the very sensitive 
relation between ICA and other government departments in terms of ICA's 
operational activities and achievements. The strong involvement of the National 
Planning Office in RDP coordination and strategy from about 1974onward does 
offer a hopeful indication that a mechanism for avoiding such problems may be 
established in the future. Only when this is done (possibly in conjunction with the 
establishment of some sort of performance bonus) is ICA staff morale likely to 
improve and the constant turnover in staff likely to be reduced. 

It is not possible to identify what impact staff turnover, of the order 
indicated in chapters 4-8, had on project performance. Every time a new profes
sional joined the project, work in his field of activity slowed down for up to 6 
months. At the same time most people who left the project did not leave the RDP 
program entirely, so that what the Caqueza Project lost the national RDP 
gained. Indeed, by 1976, a number of ICA regional offices and RDPs and non
ICA institutions such as the CAJA AGRARIA had former Caqueza staff and 
Caqueza trainees in key posts. To some extent this seems to have been a 
deliberate strategy on the part of ICA: it effectively prevented Caqueza be
coming an elite model project and essentially turned it into a training ground with 
a constantly rotating staff. As a result of this, it is questionable whether the 
project ever had the strongest RDP team in Colombia, although there is little 
doubt that it had the strongest impact of any RDP on national thinking and 
strategy; it certainly never came near to being a model project. 

IDRC and Caqueza 

The International Development Research Centre (IDRC) was established 
by the Canadian Government in August 1970 and started to function in 
November of that year. IDRC is a semiautonomous Canadian Public 
Corporation established to manage the development research components of 
Canadian aid. During the very first week of its existence IDRC became engaged 
in discussions with the Colombian Embassy in Ottawa regarding a possible 
IDRC contribution toward the development of a viable strategy for the 
Colombian RDPs whose creation was then under discussion. 

IDRC provided two, and later a third, expatriate advisors to the Caqueza 
Project. They worked first at the project level, later at the regional, and finally at 
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the national level. Canadian funds were also provided for overseas degree 
training and for internal training at various levels up to the M.Sc. Some capital 
support was provided by way of vehicles, a desk-top computer, and part of the 
cost of a new training centre. In the following pages, we will examine the 
contribution of this Canadian input to the project and discuss the role of a 
foreign agency, such as IDRC, in this type of development activity. 

It is important to note that IDRC was a new agency when the project 
started. It was established with a mandate to be flexible and to focus on develop
ing the indigenous resources of the local agencies that it disbursed its funds to. 
As a deliberate policy, IDRC recruited field staff for this program who were 
young and well trained and had Latin American experience but who lacked the 
seniority arising from many years of field experience. It was felt that the type of 
methodology that Caqueza was seeking to develop would have to be created 
largely from scratch (or at least using Puebla as a point of takeoff) and that it 
would not be possible to identify expatriates with a lot of experience in the area 
that ICA was seeking to develop. IDRC felt that senior expatriates might be 
counterproductive if they came with preconceived ideas. Furthermore, there 
was a risk that very senior personnel would assume or try to assume the role of 
project management. Both IDRC and ICA felt that a farmer-oriented 
methodology had to be developed in the field and this meant that, in the first 
instance, the IDRC advisors had to be advisors to the project director. Later, as 
the project developed, they became regional and national advisors, although 
even then they maintained close links with the Caqueza field staff. 

The IDRC staff were of a similar age group to the project staff. They did not 
necessarily have the field experience of the latter but they had all done 
postgraduate studies in Latin America and had Ph.D. degrees. The latter was 
an essential qualification for talking to ICA's management and research staff on 
equal terms. However, unlike many rural development activities in African 
countries, the foreign advisors in ICA's program were very much "advisors" and 
had no formal "executive" responsibility. They had direct control of only a very 
small part of their agency's contribution to the project budget, although this sum 
(about $10 000 a year) played an important role in the project. 

The subject of responsibility was a delicate one insofar as the Colombian 
field staff were concerned. The project staff respected the higher academic qual
ifications of the IDRC personnel and the ready access that they had to ICA 
management and were often pressuring for the advisors to play a decision
making rather than an advisory role. When, after 2 years, ICA transferred the 
advisors' base from the project to the regional office, the project staff 
complained forcefully that the Canadian team was "walking out on them." 
Although this was a positive indication of how the Colombians identified the 
IDRC group as part of their team, it also indicated the tendency, so common in 
many aid programs, for the recipients to lean too heavily on the donor. All too 
often this results in a program that fades away when donor assistance ceases 
and this was not what the Colombian government was seeking in Caqueza. 

The management of ICA recognized that the IDRC team had the training 
and approach to help develop a new methodology at Caqueza. It allowed them 
2 years of field experience at the grass roots level; saw the development of a 
working relation between the ICA and IDRC staff and the emergence of a new 
approach to small farm development; and then moved the advisors to a level 
where they could influence a region rather than just one project. At the same 
time, Caqueza was retained as a testing and training ground and the project con
tinued to be staffed and directed by a series of able young Colombians. 
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Even after they had left the project, the IDRC staff were still consulted by 
Caqueza and other RDP project staff. In the fifth year of the project, IDRC staff 
were advising the Planning Bureau of ICA and the National Planning Office. 

Some of the innovative ideas of these institutions, and of IDRC, especially in 
the field of institutional reorganization and research strategy, were opposed by 
other local institutions and from time to time IDRC staff were involved in local 
controversies. Both ICA and IDRC recognized the delicacy of this situation as 
rural development was an important political issue. However, it was also recog
nized that there was a need to continue the work of analyzing the results in the 
RDPs and adjusting their methodologies to the peculiarities of local circum
stances. This situation led to the creation of the Technical Support Groups 
(TSG), which were staffed entirely by Colombians. The first TSG was 
composed of ICA personnel employed in the different RDPs or at ICA regional 
and national offices. They knew each other personally and defined their original 
task as being to support project staff technically and to stimulate morale. They 
developed a group analysis method that used juxtaposition of inconsistencies as 
a driving force for interpreting the production systems in a project's area; 
defining the performance of tested technology; identifying information require
ments and the needed experiments or surveys and communicating research and 
extension philosophy. 

The staff of each project visited were made aware that their problems were 
not unique, that they knew their region (but had not known how to translate this 
factual knowledge into action guidelines), that the complexity of their task could 
be reduced to "known" and "unknown" issues, that the research that they were 
conducting could, indeed, help them to interpret the production systems of the 
region and to improve their current recommendations. This approach proved to 
be a tremendous stimulus to project staff, particularly those in isolated locations. 

In retrospect, it seems that the first TSG had more impact at the national 
level in 1976-77 than the IDRC group did in 1975. This was partially a result of the 
development of ideas but also appeared to be attributable to the fact that the 
TSG were Colombians (albeit mainly former trainees and disciples of Caqueza). 
Indeed, it does seem that rural development needs to be coordinated and imple
mented by nationals if it is going to have a long-term national, rather than merely 
a short-term local, impact. 

Many efforts at rural development are costly and complex and are heavily 
financed by donor agencies who often provide many of the ideas and inputs and 
carry the local agencies along with them regardless. Attempts to bring about 
rapid rural change all too often disregard the fact that the small farmer is a very 
rational man given his resources and his limited ability to absorb risks. To 
change him requires a large pool of trained field advisors who understand his 
constraints and his concepts of risk and are capable either of inducing changes 
within the framework in which the farmer has to work, or of suggesting institu
tional changes that will alter this framework. In this concept, true rural develop
ment is a gradual process involving an understanding and partnership between 
planners, agricultural technicians, and farmers. It is not something that an over
night crash program, based on a planner's dream and adequate foreign funds, 
but without farmer consultation or extensive intermediate level training, can 
bring about. 

The recognition of this situation by ICA and the emphasis given by both 
ICA and IDRC to staff training (Chapter 14) led to the Colombian TTD (RDP) 
program in 1977 being on a firmer footing without expatriate advisors than it was 
with such personnel two years earlier. To bring this about, virtually all of ICA's 
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field staff and many from related agencies underwent special training in the 
Rionegro and Caqueza centres during the years 1975-77. 

It is a matter of some interest that IDRC did not try to dictate how their 
funds should be used nor did they retain their involvement beyond a period of 5 
years. IDRC's original hope of seeing a widespread impact and large farmer 
involvement within 5 years had to be modified as ICA clearly decided that what 
was important to them was not to have Caqueza as a high-input, nonrepeat
able model project, but to concentrate on institution building and to train a large 
number of staff and to modify its research strategy so that by 1980 there would 
be a large number of projects that had made substantial progress rather than 
one or two that made outstanding progress very rapidly. 

In this sense, the Caqueza Project became much more of an institution· 
building exercise than was originally envisaged. JDRC's impact appears to have 
reached its peak in 4-5 years and, apart from utilizing unused funds for the M.Sc. 
training program, it is doubtful whether much would have been gained by 
Colombia had the Canadian program been extended after 5 years (other, 
perhaps, than an international training focus). 

The extent to which this time factor is relevant for other countries is 
questionable in view of the quality and quantity of the human resource pool in 
the Colombian agricultural sector. It is feasible that foreign assistance of the na
ture described here would be needed for a longer period in a country with fewer 
trained agriculturalists, especially at the policymaking level. Indeed, the quality 
of ICA leadership, as already mentioned, has been an outstanding feature of the 
Colombian RDP story. 

Mention has been made of the fact that the IDRC staff were young Ph.D. 
graduates who all spoke Spanish and had done thesis research in Latin America. 
Notwithstanding this, there are obvious dangers in committing young expatriate 
professionals to a complex and controversial program such as rural develop
ment. Young doctoral graduates are trained to specialize in one discipline and 
feel a need to practice it. They do not necessarily have the maturity, diplomatic 
skills, and political finesse that may be required for some of the situations we 
have described in chapters 4-8. Furthermore, young graduates, trained in the 
"publish or perish" system, are keen to get research results published. 

Caqueza did not provide an ideal location for sophisticated and controlled 
experiments with results suitable for publication (hence the reluctance of ICA's 
own research staff to work there). Rather than this, it gave opportunities for 
conducting a mosaic of small trials that together presented a picture of the 
complex network of interrelationships between technical, social, and economic 
factors involved in changing the rural scene. The results from such trials, 
although important pieces in the development jigsaw puzzle, were not suitable 
for publication in prestigious journals. Furthermore, as an intentional facet of 
IDRC policy, its advisors were asked to encourage results to be published under 
Colombian authorship rather than under their own names, to build leadership 
and professional reputations in the Colombian staff. The result of this policy was 
a smaller published output from the IDRC staff than what would have been 
expected of them had they worked in conventional research institutes, and this 
could be a career handicap. There are, therefore, risks to all parties in selecting 
young expatriate professionals for this type of work. Nevertheless, the Caqueza 
experience suggests that in a given set of circumstances such an approach may 
be more useful than importing very senior expatriates who may have passed the 
stage of being prepared to learn at the grassroots level. 
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To some degree the IDRC staff were supported by the fact that in the 
second year of the project IDRC opened a Latin American Regional Office in 
Bogota, directed by an experienced Colombian educationist and with the IDRC 
Associate Director responsible for its Caqueza involvement on its staff. These 
two experienced professionals were able to assist in the dialogue at the senior 
ICA and Planning Office levels, which left the field staff fairly free to concentrate 
on the technical aspects of their work. This two-level input was deliberately kept 
at a low key in an effort to float IDRC's ideas at various levels of ICA 
management without trying to impose them. 

So far we have discussed personnel issues at some length and the reader 
may, with justification, ask why expatriates were asked for at all if Colombia had 
such a strong pool of agricultural scientists of its own and, as in the Caqueza Pro
ject, personnel costs comprised over half of the IDRC input. The initial ICA 
request stemmed from their wish to formulate a new development research 
strategy and to get problem-oriented research onto the small farm. In 1970 this 
was difficult to do within ICA where the Research Department was both 
powerful and strongly discipline oriented and where most research was con
ducted on experimental farms. ICA had a small and weak socioeconomics sec
tion with only one professional trained to the doctorate level. It recognized the 
need for a much greater understanding of socioeconomic issues on small farms 
and asked for one, and later a second, IDRC advisor to assist in this field. 

However, in retrospect, this filling of gaps in personnel would not seem to 
be IDRC's principal contribution to the project. The most important personnel 
activity provided by IDRC was that of continuity. We need only look at the bar 
charts in chapters 4-8 to recognize the phenomenal rate of turnover in project 
personnel. Part of this was a deliberate training and promotion policy and part 
was the natural attrition that occurs due to the poor terms of service offered by 
many government institutions in Colombia. Even at the policymaking level in 
ICA there were three or four incumbents of most key posts during the 5 years 
under discussion. The only two Colombians closely associated with the project 
for the whole of this time were one technical assistant and the current Director 
General of ICA who was formerly Deputy Director for Development and before 
that (in 1970) Regional Director for the region that includes Caqueza. 

Neither of these people were in a position to be familiar with the day-to-day 
detailed activities, research, and institutional linkages of the project nor to be 
able to fully brief each of the six project directors who sequentially replaced the 
original one. The only persons in such a position were the IDRC team, particu
larly its coordinator. As a result of this, IDRC did provide an important role in the 
continuity of the project and every time key personnel changes took place both 
in the project itself and in national and regional management activities relating to 
it, a great deal of IDRC staff effort went into background briefing and into trying 
to ensure that the new broom did not sweep all past achievements and activities 
away. 

The subject of continuity of policy, effort, and leadership is one that has 
plagued very many efforts in rural development elsewhere in the world. Some of 
the most successful programs have, through the long-term input of one leader, 
been able to keep on a flexible but consistent course. In this respect we can cite 
Amir Khan's input at Camilla, Kurien's at Anand, and Virone's at Borgo a 
Mozzano. At Puebla, a team rather than one man provided the continuity and in 
Colombia the same pattern has emerged, initially with IDRC filling this role at the 
local level and then with the TSG performing it, first nationally and then 
regionally. The continuity provided by IDRC was not only in the presence of its 
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personnel; it also provided funds for transport, research, and training through
out its 5-year association with Caqueza. Unlike ICA funds for these purposes, 
which sometimes became unavailable at short notice, the IDRC budget was 
always accessible. This meant that at those times when ICA was unable to fulfill 
its plans for providing inputs for crop trials or even gasoline for travel to harvest 
experiments, the project had a kitty into which it could dip. In some cases this 
dipping was for the IDRC share of a joint activity, in others funds were borrowed 
(often without the knowledge of either IDRC or ICA's central management) until 
the ICA funding came through and they could be reimbursed. In this way the 
staff and the research programs were able to operate continuously without inter
ruption. 

The project was always chronically short of transport and when the IDRC 
advisors started to work at the regional level the three of them shared one 
vehicle and lent to ICA the other four purchased by IDRC. This type of logistic 
support was somewhat unique in Colombia's RDPs and did contribute to the 
large output of work from the project. IDRC money also paid for student re
search. The research program was established with the project director who 
had to approve the work done and certify the students' expenses, which were 
then paid immediately (or even in advance), initially by the IDRC coordinator. 
Most student support for travel, per diem, and survey assistants cost about U.S. 
$200 per student but to recuperate such funds through ICA's financial system 
would be such a lengthy procedure that most students would not be interested. 
Computer support for students was also provided by IDRC who established a 
tape library containing all Caqueza thesis data. This was later passed over to 
ICA's computer department who were able to use it asa basis for a national data 
bank for RDP research data. At the start of the training program most student 
theses committees contained one IDRC advisor to help ensure continuity 
should other advisors change jobs. By 1975 this program was well built into the 
!CA-University PEG program and it was possible to phase out inputs from 
IDRC staff. 

IDRC's role was, therefore, in one word catalytic. 
Its staff helped generate and test ideas and provided continuity at Caqueza, 

while ICA, notwithstanding its constant changes of personnel, built up a core of 
professionals to take over IDRC's role and to formulate a nationwide rural 
development strategy. The fact that this is definitely an ICA strategy built up 
from the grassroots within ICA and not imposed from outside, offers hope that it 
will be practiced with some continuity over the next few years. 

A Look at Caqueza and the Colombian RDPs in 1977 

In Chapter 16 we discussed the different approaches to evaluation adopted 
by the project and the emphasis given to analytical evaluation at the expense of 
traditional criteria, such as the amount of credit disbursed or the number of 
farmers visited. We indicated that the government was enthusiastic about the 
impact of the RDPs, as a result of which there is now a national policy to develop 
86 projects of this nature covering the whole country. 

Although this book details the experiences of the years 1971-75, before 
completing it we have had the opportunity to revisit Colombia and Caqueza 18 
months later - in mid-1977. At that time, Caqueza was not a particularly 
strongly staffed RDP, as so many of its former staff were found as Regional Di
rectors for Rural Development or in national or regional Technical Support 
Groups. The day-to-day activities of the project had continued along the lines 
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practiced in 1975 but the corn plan had been expanded as had the onion plan, 
and one professional staff member now managed both of these programs 
working in conjunction with the cooperative. The amount of improved corn 
varieties grown in the area had increased. Farmers were buying considerable 
quantities of hybrid seed from the CAJA AGRARIA, something they had not 
done before. With the advent of international funding for RDPs, new corn credit 
programs have been initiated and Caqueza farmers are now not as hesitant to 
accept com credit as they were in the early 1970s. A recent study by ICA indi
cated that over 80% of the farmers who had participated at some time in the com 
production plan and had subsequently ceased to draw credit from it were 
continuing to apply its recommendations to their com crop. 

The training centre that was built with IDRC support is fully booked 
throughout the year. It is used for training TTD staff, for meetings defining rural 
development research methodologies, and for meetings on credit programs in 
the TTDs. 

The Caqueza Project has played a dominant role in gaining recognition for 
on-farm research as an established activity in ICA and in defining the present 
institutional structure of the TTDs and of the regional level TSGs that support 
them. Other products of the Caqueza Project that have had a national impact 
are certain of the research methodologies and survey techniques and the na
tional involvement in preschool and marketing activities. The com and onion 
plan approach has been widely adopted and used for other crops and far more 
small farm credit is now granted without the farmer having to pledge his land. A 
number of the original Caqueza publications have been revised and updated and 
now serve as training manuals. Much of the national training program can be 
related to the early efforts at Caqueza and Rionegro. 

The Caqueza Project was far from being the only factor in these develop
ments. It is important not to underestimate the impact of the training that ICA 
personnel received at Chapingo in Mexico where the seeds of the Colombian 
program were first planted. The Colombian program really took off in 1975 when 
a former Caqueza project director became national Director of Rural Develop
ment and created the first TSG. This group began to visit project after project 
sorting out the results that had been obtained, how they should be interpreted, 
and how they should be used in the dissemination program. This group also 
provided training and analytical backup for the interpretation of research results 
and the design of new experiments. It acted as the engine that made it possible to 
put into operation Colombia's internationally backed integrated Rural Develop
ment Program (ORI). 

The 5-year ORI plan was originally budgeted at U.S. $355 million, half of 
which was to be contributed by foreign organizations. Although investment 
requirements may have been overestimated, foreign loans to the program by 
mid-1977 included $64 million from IDB, $52 m from IBRD, $13.5 m from Cana
dian aid, $4 m from US-AID, and $0.1 m (specifically for risk-sharing programs) 
from CARE. Of this money, 54% is scheduled for a credit plus technical assis
tance program for agriculture. In 1976, the first year of the program, 70% of the 
credits granted went to farmers who had never previously had credit or techni
cal assistance, as credit was granted on production potential, such as the 
Caqueza corn plan, rather than against the security of a land title. 

The ORI program is specifically tied in to the new National Nutrition Plan, 
which is designed to produce the food required to bring about an overall rise in 
dietary standards. It is also designed to improve rural infrastructure (roads, 
education, health, electricity) and, hopefully, to increase rural employment and 
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reduce migration. All of these goals relate to what Caqueza set out to achieve 
and are indicative of the dialogue between the project and the Planning Office. It 
would clearly be unfair, both to other RDPs and to the Planning Office, to at
tempt to quantify the role of Caqueza in this dialogue. What did occur was that 
Caqueza started to test a strategy at about the time the national planners started 
to discuss such a strategy so that the project was able to provide answers and 
experiences at the time when the Colombian Government and donor agencies 
were posing questions. It is not easy in such circumstances to define just how 
significant Caqueza' s contribution was. Suffice to say that all of the donors to the 
DRI spent considerable time with Caqueza staff and documents during their 
loan preparation work. 

A feature of the DRI that warrants comment is that only 54% of its funds 
were specifically allocated for agriculture. It is, in fact, a multisectorial integrated 
rural development program whereas the original ICA RDPs were, by virtue of 
ICA's mandate, agricultural development programs - the distinction is impor· 
tant, particularly from the standpoint of organization and administration. Rural 
development cuts across many sectors of government activity, as we have seen 
from the list of agencies referred to in this book. Even in the agricultural sector 
itself, credit, marketing, and production are often handled, as in Colombia, by 
different agencies. Furthermore, the credit agency may have links with the 
Finance Ministry and the marketing agency with the Trade Ministry as well as 
with Agriculture. 

Issues such as the financial, technical, and administrative efforts, which 
need to be related to specific aspects of the program, the areas of major concen· 
tration, and the timing of inputs, all call for a very high degree of planning and co
ordination. Historically, in Colombia, central planning has been a feature of 
government policy for some time but once the planning exercise was completed 
the implementation was left to individual agencies and the National Planning 
Office had no further inputs. 

The Colombian RDP effort of the early 1970s was closely followed by the 
National Planning Office, because at this time a political commitment was made 
to the RDP program. The Planning Office came to the conclusion that there was 
a need for much stronger central coordination and that this should be imple
mented by the Planning Office seconding a senior official to each major DRI 
Region as coordinator of the regional program. Such coordination was designed 
not to undertake or to duplicate the work of the specialized agencies but to 
identify bottlenecks and to get agency headquarters to pressure local officials 
who were impeding progress. 

Had such coordination been operative in Caqueza from the start of the 
project, progress might have been expected earlier in the timely arrival of credit 
and in the cooperative and marketing activities. Closer links with rural education 
and health service delivery programs might also have been attempted. In retro· 
spect, ICA was not the best agency to spearhead a rural development effort; its 
mandate is too narrow and it is not in a position to exert pressure on other 
agencies. The agency that has been designated to coordinate the DRI is the 
CAJA AGRARIA, which has the advantage over ICA in that it will control the 
DRI finances. Although this is a step forward, it may still be difficult for the CAJA 
as a component of the Ministry of Agriculture to exert much control over 
sectors such as Education and Health, and to make the DRI really effective may 
ultimately require the National Planning Office to take an even more active role 
in the implementation process. However, allocating this role to the CAJA is a 
step forward and is indicative of the Colombian government's dynamic 
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approach to this problem. That ICA made as much progress as it did in at
tempting intersectorial coordination during the period 1971-75 is to a large 
extent a reflection on the strength of leadership and professionalism enjoyed by 
ICA during these years. 

Five years is a short time in the life of a complex development strategy. 
Caqueza left many questions unanswered but it did engage in research, training, 
dissemination, credit, and coordination activities that were all associated with 
changes in national policy. The project had a considerable impact on a few 
hundred farmers and a limited impact on, perhaps, 5000 or 6000. But these 
constitute a very small part of Colombia's small farmer population. 

Where the influence of Caqueza was strongest was in the training of ICA 
staff and in the altering of research policy. The wealth of information brought in 
from the field led to considerable institutional changes within ICA and these in
fluenced agricultural planning in the National Planning Office. Many of the key 
personnel in both agencies now practice as well as preach planning from below. 
Caqueza is the closest that Colombia has yet come to an open and frank 
dialogue between planners, agriculturalists, and farmers. It contributed to the 
development and testing of a new agricultural strategy, to the field training of 
many people, to some major institutional reforms, and to the provision of large 
sums of government and external funds for using the trained people and the 
institutional changes to implement the new strategy. Whether change can be 
brought about on the scale envisaged by the DRI and with the resources 
available in the time proposed, only time can tell. Given the funds available, the 
calibre of the professional staff involved (and this includes those in other sectors, 
such as health and education, where parallel new philosophies are emerging) 
and the existing political commitment and support for rural development, there 
is every reason to anticipate that the DRI will have a major impact in Colombia's 
rural areas. 

310 



Bibliography 

1. ACOSTA, Rafael. 1973. Analisis de la produccion de los hatos lecheros. Thesis (M.Sc.) 
Bogota, Universidad Nacional·lnstituto Colombiano Agropecuario. 37 p. tablas. (unpub· 
lished) 

2. ALVARADO V., Hector A. 1975. Estudio de rentabilidad de unas muestras tipo de opiarios en 
el Oriente de Cundinamarca/Rentability study on some samples of apiary type in East 
Cundinamarca/ Thesis (Economist) Bogota, Universidad de Santo Tomas de Aquino, 
Facultad de Economia y Administracion de Empresas. 139p. graphs. maps. tables. (mimeo.) 

3. ANDERSON, J.R. 1974. Risk efficiency in the interpretation of agricultural production re
search. Review of Marketing and Agricultural Economics (Sydney) 42(3):131-184. 

4. BAJN, J.S. 1959. Industrial organization. New York, Wiley. 643 p. 

5. CAJA DE CREDITO AGRARIO, INDUSTRIAL Y MINERO, BOGOTA. 1972. Programa de 
desarrollo; Zona Oriente/Development program: East Zone/ Bogota, Caja de Credito 
Agrario, Industrial y Minero. 2 v. maps. tables. (mimeo.) 

6. CANO, Roberto and GARClA, Reinaldo. 1972. lntercambiodeexperienciasparacultivadores 
de maiz y papa a nivel municipal e intermunicipal/Municipal and intermunicipal exchange of 
experiences between potato and corn growers/ Caqueza, Colombia, !CA-Reg. 1. Proyecto 
de Desarrollo Rural de! Oriente de Cundinamarca. 11 p. (mimeo.) 

7. CARDONA A., Canuto et al. 1971. lnformaci6n basica de los proyectos de desarrollo rural: 
Oriente Antioqueno, Oriente de Cundinamarca, Garcia Rovira, Norte de! Cauca y Region 
de! Ariari/Basic information of the rural development projects; Oriente Antioquefio, Oriente 
de Cundinamarca, Garcia Rovira, Norte de! Cauca and Region de! Ariari/ Bogota, ICA
Oficina de Coordinacion Nacional de Proyectos Especificos de Desarrollo Rural Regional. 
Documento no. 1. 30 p. maps. tables. (mimeo.) 

8. CARDONA A, Canuto and BARRENECHE, Rafael. 1972. Proyecto de Desarrollo Rural de! 
Oriente de Cundinamarca/Rural Development Project of Eastern Cundinamarca/ Bogota, 
!CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca. Documento no. 3. 
31 p. 

9. CARDONA A., Canuto and MARTINEZ, Gregorio. 1972. Semejanza y diferencias entre los 
proyectos de desarrollo rural regional/ Similarities and differences between regional rural 
development projects/ In Seminario Internacional de Proyectos de Desarrollo Rural 
Regional, lo., Bogota, Colombia, septiembre 10-19, 1972. Memorias. Bogota, lnstituto 
Colombiano Agropecuario-Centro Internacional de lnvestigaciones para el Desarrollo. 
pp. 54-55. (Annex 3) 

10. CARDONA A, Canuto and ZANDSTRA, Hubert G. 1974. Adiestramiento de profesionales y 
personal de nivel educacional medio; cursos cortos/ Training professionals and medium 
level education for technicals; short courses/ Bogota, !CA-Reg. 1. Proyecto de Desarrollo 
Rural del Oriente de Cundinamarca. 23 p. (mimeo.) 

11. CHENNAREDDY, V. 1967. Production efficiency in South Indian Agriculture, Journal of Fann 
Economics (Lexington, Ky.) 49:810-820. 

12. CHUDT, Luis Alfonso and SWANBERG, Kenneth. 1974. Evaluacion de las estructuras insti· 
tucionalizadas en los proyectos de desarrollo rural/ Evaluation of institutionalized structures 
in the rural development projects/ Bogota, ICAReg. 1. Proyecto de Dasarrollo Rural de! 
Oriente de Cundinamarca. 21 p. tables. (mimeo.) 

311 



13. CHUDT, Luis Alfonso and SWANBERG, Kenneth. 1974. Informe descriptivo del plan de 
mercadeo/ Descriptive report of the marketing plan/ Bogota, !CA-Reg. 1. Proyecto de 
Desarrollo Rural del Oriente de Cundinamarca. 25 p. (mimeo.) 

14. CHUDT, Luis Alfonso and SWANBERG, Kenneth. 1976. El pequei'io agricultor IV. Mercadeo 
y desarrollo rural; un caso concreto en Colombia/ The small farmer IV. Marketing and rural 
development; a case in Colombia/ Bogota, lnstituto Colombiano Agropecuario. 65 p. 

15. CENTRO INTERNACIONAL DE MEJORAMIENTO DE MAIZ Y TRIGO. 1974. The Puebla 
Project: seven years of experience 1967-1973. Mexico City. CIMMYT. 116 p. illus. photos. 
maps. tables. 

16. CEPEDA, Edmundo. 1973. Analisis economico de la produccion de huevos/ Economic 
analysis of the egg production/ Thesis (M.Sc.) Bogota, Universidad Nacional-Instituto 
Colombiano Agropecuario. 42 p. tables (unpublished) 

17. COBOS BRICENO, Agustin and ZANDSTRA, Hubert G. 1973. Recomendaciones de fertili
zantes en papa para 1973/ Fertilizer recommendation in potatoes for 1973/ Caqueza, 
Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 6 p. 
(mimeo.) 

18. COBOS BRICENO, Agustin and ZANDSTRA. Hubert G. 1973. Recomendaciones para el 
cultivo del maiz y sus asociados para 1973/ Recommendations for corn and associated crops 
for 1973/ Bogota, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 
10 p. (mimeo.) 

19. CORDONNIER, Pierre, CARLES, Roland and MARSAL, Pierre. 1973. Economia de la 
Empresa Agricola, Ediciones Mundiprensa, Madrid, Spain. 

20. CRUZ URREA, Lelia. 1972. Informe de actividades. Programa de mejoramiento familiar; ano 
1972/ Activities report. Family improvement program; year 1972/ Caqueza, Colombia, 
!CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 6 p. (mimeo.) 

21. CRUZ URREA, Lelia. 1975. Concentraciones de pre-escolares a nivel veredal/ Pre-school con
centrations at path level/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural del 
Oriente de Cundinamarca. 8 p. (mimeo.) 

22. CRUZ URREA, Lelia. 1975. Informe de progreso en los centros pre-escolares/ Progress report 
on the pre-school centers/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural 
del Oriente de Cundinamarca. 11 p. (mimeo.) 

23. CUADROS OTERO, Eduardo. 1976. Estudio de rentabilidad de una explotaci6n tipo de diez 
conejas de cria y un reproductor en la zona Oriente de Cundinamarca. Tesis (Economista) 
Bogota, Universidad de Santo Tomas de Aquino. 86 p. 

24. DEVELOPMENT ALTERNATIVES, INC. 1975. Strategies for small farmer development; an 
empirical study of rural development projects. l:Final report. 497 p. 

A report prepared for the Agency for International Development under contract No. 
AID/CM/ta-C-73-41. 

25. DUNCAN, Ronald J. 1973. Definicion del trabajo antropol6gico en el contexto de un proyecto 
de desarrollo rural/ Definition of an anthropological work in the context of a rural develop
ment project/ Bogota, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundina
marca. 11 p. (mimeo.) 

26. DUNCAN, Ronald J. and DUNCAN, Gloria S. 1973. Paredes de piedra; una pelicula antropo-
16gica/ Paredes de piedra; an anthropological film/ Bogota, !CA-Reg. 1. Proyecto de 
Desarrollo Rural del Oriente de Cundinamarca. 4 p. (mimeo.) 

27. DUNCAN, Ronald J. and DUNCAN, Gloria S. 1974. La fotografia como una tecnica de 
antropologia visual/Photography as a technique of visual anthropology/Bogota, !CA-Reg. 1. 
Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 36 p. (mimeo.) 

28. DUNCAN, Ronald J. 1974. Minifundios y mini-informacion; el problema del bienestar 
culturalmente negado/ Minifundios and mini-information; the welfare problem culturally 
negated/ Bogota, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 
s.p. (mimeo.) 

312 



29. DUNCAN, Ronald J. 1974. Small farmer communication. Bogota, International Development 
Research Centre. 28 p. (mimeo.) 

Paper prepared for the IDRC, Agriculture, Food and Nutrition Science Field Staff 
Symposium, Ottawa, 18-21 November 1974. 

30. ESCOBAR, Joselin and QUINTERO PEREZ, Pedro J. 1972. Proyecto sobre establecimiento 
de restaurantes y refrigerios en las escuelas rurales por parte del PINA/ Project for the 
establishment of restaurants and snack bars in rural schools/ Caqueza, Colombia, ICA-Reg. 
1. Proyecto de Desarrollo Rural de! Oriente de Cundinamarca. 8 p. (mimeo.) 

31. ESCOBAR PAEZ, German. 1972. Adopcion de nueva technologfa en maiz/ Adoption of new 
technology for corn/ Bogota, JCA-Reg. l. Proyecto de Desarrollo Rural del Oriente de 
Cundinamarca. Documento no. 1. 22 p. graphs. tables. (mimeo.) 

32. ESCOBAR PAEZ, German. 1972. Concepto evaluativo de la primera etapa del programa de 
divulgacion/ Evaluation concept of the first phase of the extension program/ Bogota, ICA
Reg. 1. Proyecto de Desarrollo Rural de! Oriente de Cundinamarca. 10 p. (mimeo.) 

33. ESCOBAR PAEZ, German, and SWANBERG, Kenneth. 1972. Metodologia para investiga
cion de! nivel de vida como componente de una estrategia de desarrollo/ Research method· 
ology on the standard of living as a component of rural development strategy/Bogota, ICA
Reg. 1. Proyecto de Desarrollo Rural de! Oriente de Cundinamarca. 17 p. (mimeo.) 

34. ESCOBAR PAEZ, German. 1972. Programaci6n de actividades ano 1973/ Activities pro
gramming for 1973/ Caqueza, Colombia, ICA·Reg. 1. Proyecto de Desarrollo Rural del 
Oriente de Cundinamarca. Documento no. 11. 24 p. (mimeo.) 

35. ESCOBAR PAEZ, German. 1973. Anteproyecto, justificaci6n factibilidad de la Cooperativa de 
Agricultores y Ganaderos del Oriente de Cundinamarca/ Anteproject, justification and 
feasibility of the Cooperative of Pick Farmers in Eastern Cundinamarca/ Caqueza, 
Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 14 p. 
(mimeo.) 

36. ESCOBAR PAEZ, German. 1973. Justificaci6n y proposicion de un plan de salud para el 
Oriente de Cundinamarca/ Justification and proposal of a health plan for Eastern 
Cundinamarca/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente 
de Cundinamarca. 10 p. (mimeo.) 

37. ESCOBAR PAEZ, German. 1973. Proyecto de Desarrollo Rural de! Oriente de Cundinamarca; 
diagnostico socio-economico/ Rural Development Project of Eastern Cundinamarca; 
socio-economic diagnosis/Bogota, !CA-Reg. 1. Proyecto de Desarrollo Rural de! Oriente de 
Cundinamarca. Documento 01-204·2-73. 225 p. illus. graphs. (mimeo.) 

38. ESCOBAR PAEZ, German. 1975. Comparative analyses and technical recommendations 
among minifundistas production processes in the Rural Development Project of Eastern 
Cundinamarca, Colombia. Thesis (M.Sc.) Ithaca, N.Y,, Cornell University. 144 p. graphs. 
maps. tables. (mimeo.) 

39. FLOREZ CRUZ, Alberto. 1973. Analisis de la produccion de hortalizas en la Zona Oriente de 
Cundinamarca/ Analysis of horticulture production in the Eastern Zone of Cundinamarca/ 
Thesis (Economist) Bogota, Universidad INC CA de Colombia, Facultad de Economia. 67 p. 
graphs. tables. (mimeo.) 

40. FYCKMAN, T.R., SMIDT, S. and McADAMS, AK 1969. Management decision making 
under uncertainty. London, McMillan. 

41. GOMEZ, Luz Helena et al. 1972. Estudio sabre actividades del programa de mejoramiento 
familiar en el Proyecto/ Study on the activities of the family improvement program in the 
Project/ Bogota, !CA-Reg. 1. Proyecto de Desarrollo Rural de! Oriente de Cundinamarca. 
52 p. (mimeo.) 

42. GONZALEZ GOMEZ, Roberto. 1972. Comparacion del rendimiento de algunas variedades de 
papa (Solanum tuberosum L.) en el Oriente de Cundinamarca/ Comparison of yields of 
selected potato varieties in the Caqueza Project/ Bogota, !CA-Reg. 1. Proyecto de 
Desarrollo Rural de! Oriente de Cundinamarca. 14 p. (mimeo.) 

43. GONZALEZ GOMEZ, Roberto and ZANDSTRA, Hubert G. 1973. Experimentacion en maiz
frijol en el area del Proyecto de Desarrollo Rural de! Oriente de Cundinamarca y formula 

313 



agronomica recomendada/ Results of com-bean research in the Caqueza Project and 
tentative production/ Caqueza, Colombia, ICA-Reg. 1. Proyecto de Desarrollo Rural del 
Oriente de Cundinamarca. 24 p. graphs. tables. (mimeo.) 

44. GONZALEZ GOMEZ, Roberto. 1974. Obtencion de una ecuacion empirica para predecir 
rendimientos y calcular dosis optimas economicas de nitrogeno y fosforo para el cultivo de 
papa, en el Oriente de Cundinamarca, Colombia/ A method for obtaining a predictor 
equation for yields, and economically optimal levels of nitrogen and phosphorus for potatoes 
in Eastern Cundinamarca, Colombia/ Thesis (M.Sc.) Chapingo, Mexico, Escuela Nacional 
de Agricultura, Colegio de Postgraduados. 197 p. (mimeo.) 

45. GONZALEZ GOMEZ, Roberto and ZANDSTRA, Hubert G. 1975. El pequeno agricultor. L 
Filosofia de la investigacion en produccion agricola/ The small farmer. 1. Research 
philosophy in agricultural production/ Bogota, ICA-Reg. L Proyecto de Desarrollo Rural del 
Oriente de Cundinamarca. 34 p. (mimeo.) 

46. GRIFFIN, Keith. 1972. The green revolution; an economic analysis. New York, United Nations 
Research Institute for Social Development. Report no. 72-6. 153. p. 

47. GUTIERREZ LUQUE, German. 1975. Estudio de rentabilidad de una explotacion tipo de tres 
cerdas de cria en el Oriente de Cundinamarca; requerimiento crediticio/ Rentability study 
on three swine production in Eastern Cundinamarca; credit requirements/ Thesis 
(Economist) Bogota, Universidad Santo Tomas de Aquino, Facultad de Economia y 
Administracion de Empresas. 87 p. graphs. maps. tables. (mimeo.) 

48. GUTIERREZ PERDOMO, Daniel. 1974. Fertilizacion del maiz H-302 con fosforo y zinc en el 
suelo del Oriente de Cundinamarca/ Phosphorus and zinc fertilizer in com H-302 in the East 
Cundinamarca soil/ Thesis (M.Sc.) Bogota, Universidad Nacional-lnstituto Colombiano 
Agropecuario. 107 p. graphs. tables. (mimeo.) 

49. HERRERA BOLANOS, Jose Aquilino. 1973. Mecanizacion de la agricultura de ladera como 
contribucion al desarrollo rural Colombiano/ Mechanization of slope agriculture as a contri
bution to Colombian rural development/ Thesis (M.Sc.) Bogota, Universidad Nacional
lnstituto Colombiano Agropecuario. 70 p. illus. (mimeo.) 

50. HOPPER, W. David. 1957. The economic organization of a village in North Central India. 
Unpublished Ph.D. Dissertation, Ithaca, N.Y., Cornell University. 

51. INDIA, GOVERNMENT OF. 1966. Second report of the Expert Committee on Assessment 
and Evaluation: 1960-1965. Indian Agricultural District Programme. New Delhi, Ministry of 
Food, Agriculture, Community Development and Cooperation. 

52. INSTITUTO GEOGRAFICO AGUSTIN CODAZZI, BOG OT A 1969. Diccionario geografico 
de Colombia. Bogota. !GAC. 2 v. 

53. INSTITUTO COLOMBIANO AGROPECUARIO, BOGOTA 1972. La asistencia tecnica 
agricola como instrumento de desarrollo/ Technical agricultural assistence as a 
development tool/ Bogota, ICA-Direccion de Planeacion. 89 p. illus. tables. (mimeo.) 

54. INSTITUTO COLOMBIANO AGROPECUARIO, BOG OT A. 1972. Puente "La Union"/ "La 
Union" Bridge/ Bogota, !CA-Division de Extension Rural. Programa de Estructuras 
Agricolas y Electrificacion Rural. 28 p. illus. maps. (mimeo.) 

55. INSTITUTO COLOMBIANO AGROPECUARIO, BOGOTA. 1973. Informe sobre Puente 
Ibanez/ Puente Ibanez report/ Bogota, !CA-Division de Extension Rural. Programa de 
Estructuras Agricolas y Electrificacion Rural. 17 p. illus. graphs. tables. (mimeo.) 

56. INSTITUTO COLOMBIANO AGROPECUARIO, BOGOTA and CENTRO INTERNA
CIONAL DE INVESTIGACIONES PARA EL DESARROLLO. 1974. Compendio de publi· 
caciones sobre el Proyecto de Desarrollo Rural del Oriente de Cundinamarca. ICA-CIID. 37 
p. (mimeo.) 

57. INSTITUTO COLOMBIANO AGROPECUARIO, BOGOTA and INTERNATIONAL 
DEVELOPMENT RESEARCH CENTRE. 1974. Compendium of publications on the 
Caqueza Project. Bogota, ICA-IDRC. 37 p. (mimeo.) 

58. INSTITUTO COLOMB!ANO AGROPECUARIO, BOG OT A and CENTRO INTERNA
CIONAL DE INVESTIGACIONES PARA EL DESARROLLO. 1975. Experiencias en 

314 



desarrollo rural. ICA-CIID/ Rural development experiences. ICA-IDRC/Bogota, !CA-Reg. 
1. Proyecto de Desarrollo Rural del Orienle de Cundinamarca. 98 p. graphs. tables. (mimeo.) 

59. INSTITUTO COLOMBIANO AGROPECUARIO, BOGOTA. PROYECTO DE DESAR
ROLLO RURAL DEL ORIENTE DE CUNDINAMARCA, CAQUEZA, COLOMBIA. 1971. 
Jnforme de actividades ano 1971/ Activities report year 1971/ Caqueza, Colombia, !CA-Reg. 
1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca. var. pag. (mimeo.) 

60. INSTITUTO COLOMBIANO AGROPECUARIO, BOG OT A. PROYECTO DE DESAR
ROLLO RURAL DEL ORIENTE DE CUNDINAMARCA, CAQUEZA, COLOMBIA. 1972. 
Justificacion de la estrategia y un modelo para el desarrollo rural/Strategy justification and a 
model for rural development/ Bogota, !CA-Reg. 1. Proyecto de Desarrollo Rural de] Oriente 
de Cundinamarca. 21 p. (mimeo.) 

61. INSTITUTO COLOMBIANO AGROPECUARIO, BOGOTA PROYECTO DE DESAR
ROLLO RURAL DEL ORIENTE DE CUNDINAMARCA, CAQUEZA, COLOMBIA. 1973. 
Estado actual de las carreteras por pico y pala iniciadas en 1972 y solicitud para construir, en 
1973, 12 kilometros para los municipios de Chipaque y Ubaque/ Present condition of the 
pick and shovel road started in 1972, and 1973 request for construction of 12 kilometer roads 
for the municipalities of Chipaque and Ubaque/Bogota, !CA-Reg. 1. Proyecto de Desarrollo 
Rural del Oriente de Cundinamarca. 5 p. (mimeo.) 

62. INSTITUTO COLOMBIANO AGROPECUARIO. BOGOTA PROYECTO DE DESAR· 
ROLLO RURAL DEL ORIENTE DE CUNDINAMARCA, CAQUEZA, COLOMBIA. 1973. 
Plan de credito para agricultura y ganaderia: segundo semestre/ Credit plan for agriculture 
and cattle production: second semester/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de 
Desarrollo Rural del Oriente de Cundinamarca. 6 p. (mimeo.) 

63. INSTITUTO COLOMBIANO AGROPECUARIO, BOGOTA PROYECTO DE DESAR
ROLLO RURAL DEL ORIENTE DE CUNDINAMARCA, CAQUEZA, COLOMBIA. 1974. 
Programaci6n del credito para 1974/ Credit programming for 1974/ Caqueza, Colombia, 
!CA-Reg. L Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 52 p. tables. 
(mimeo.) 

64. INSTITUTO COLOMBIANO AGROPECUARIO, BOGOTA. PROYECTO DE DESAR
ROLLO RURAL DEL ORIENTE DE CUNDINAMARCA, CAQUEZA, COLOMBIA. 1973. 
Programaci6n para el curso de adiestramiento a tecnicos de los nuevos proyectos de 
desarrollo rural/ Programming for the training of technicians for the new rural development 
projects/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de 
Cundinamarca. 8 p. (mimeo.) 

65. INSTITUTO COLOMBIANO AGROPECUARIO, BOGOTA PROYECTO DE DESAR
ROLLO RURAL DEL ORIENTE DE CUNDINAMARCA, CAQUEZA, COLOMBIA. 1973. 
Resumen de las actividades desarrolladas en los anos 1971 y 1972/ Summary of activities 
carried out in 1971and1972/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural 
de! Oriente de Cundinamarca. 11 p. (mimeo.) 

66. INSTITUTO COLOMBIANO AGROPECUARIO, BOGOTA PROYECTO DE DESAR
ROLLO RURAL DEL ORIENTE DE CUNDINAMARCA, CAQUEZA, COLOMBIA. 1973. 
Solicitud de contrato para un ayudante de tecnico en analisis de costos/ Contract request 
for a technical assistant in cost analysis/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de 
Desarrollo Rural del Oriente de Cundinamarca. 4 p. (mimeo.) 

67. INSTITUTO COLOMBIANO AGROPECUARIO, BOGATO. PROYECTO DE DESAR
ROLLO RURAL DEL ORIENTE DE CUNDINAMARCA, CAQUEZA, COLOMBIA. 1973. 
Solicitud para la construccion de dos carreteras por pico y pala: Coordinacion Caminos 
Vecinales/ Request for the construction of two roads by pick and shovel system: 
Coordinacion Caminos Vecinales/ Caqueza, Colombia, JCA-Reg. 1. Proyecto de Desarrollo 
del Oriente de Cundinamarca. 3 p. (mimeo.) 

68. JIMENEZ, Gustavo and SWANBERG, Kenneth. 1973. La demanda de la mano de obra de la 
nueva tecnologia agricola en el Proyecto Caqueza/ Demand and supply of labor in the 
Caqueza Rural Development Project/ Bogota, JCA-Reg. 1. Proyecto de Desarrollo Rural del 
Oriente de Cundinamarca. var. pag. (mimeo.) 

69. KHAN A., Azis. 1969. A new rural cooperative system for Comilla, Thana, Pakistan. In 
Academy for Rural Development, Annual report, 6th Comilla. 

315 



70. LELE, Uma. 1975. The design of rural development; lessons from Africa. Baltimore, Md., 
Johns Hopkins University Press. 246 p. (A World Bank Research Publication) 

71. LESMES ALBA, Alvaro. 1973. lnforme trimestral de Coagrigan/ Term report of Coagrigan/ 
Caqueza, Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundina
marca. 10 p. (mimeo.) 

72. LOPEZ CARDONA, Melva. 1974. La relacion de la historia de campo y el nivel de fosforo en el 
suelo (T rabajo especial)/ The relationship between field history and available soil phos
phorus levels (special study) Bogota, Universidad Nacional-lnstituto Colombiano Agro
pecuario. 30 p. (mimeo.) 

73. LORAS., Rodrigo, OSPINA G., Ernestina and ZANDSTRA, Hubert G. 1973. Determinacion 
de nitrogeno, fosforo, potasio, calcio y magnesio en muestras vegetales usando una sola 
digestion/ Nitrogen, phosphorus, potassium, calcium and magnesium determination in 
vegetable samples using a single digestion/ Revista ICA (Bogota) 8(3):245-260. 

74. LUYKX, Nicolaas. 1970. The Comilla Project East Pakistan. In Bunting, A.H. ed. Change in 
agriculture. London, Duckworth. pp. 361-369. 

75. MALONE, C.C. 1970. The intensive agricultural districts programme ("Package" pro
gramme), India. In Bunting, A.H. ed. Change in agriculture. London, Duckworth. pp. 
371-380. 

76. MANZANO, Alejandro Hugo. 1973. Los proyectos de desarrollo rural en Colombia/The rural 
development projects in Colombia/Bogota, !CA-Division de Desarrollo Rural. 27 p. illus. 
tables. (mimeo.) 

77. MOHAN, Rakesh and EVENSON, Robert E. 1975. The intensive agricultural districts 
programme in India: a new evaluation. Journal of Development Studies (London) 
2(3): 135-154. 

78. MOOD, A.H. and GRAYBILL, FA 1963. Introduction to the theory of statistics. New York, 
McGraw Hill. 

79. MYREN, Delbert T. 1971. The Puebla Project: a development strategy for low income farmers. 
Paper presented at a Seminar on Small Farmers' Development Strategies, Ohio State 
University, Columbus, Ohio; 13-15 September 1971. 

80. NARVAEZ HERNANDEZ, Manuel Angel. 1974. Analisis de la productividad de los factores 
involucrados en la produccion de maiz en asocio de otros cultivos; caso <lei Oriente de 
Cundinamarca/ Analysis of factor productivity in corn grown in association with other 
crops in the Caqueza Project/ Thesis (M.Sc.) Bogota, lnstituto lnteramericano de Ciencias 
Agricolas. 123 p. annex. map. (mimeo.) 

81. NISBET, Charles T. 1973. The interest rate policy for agriculture in developing countries: the 
prescription versus the experience. In U.S. Agency for International Development. Small 
farmer credit; additional papers. Washington, D.C .. US-AID. Spring Review of Small Farmer 
Credit. v. XVI, No. SR 116. Special Papers. 18 p. 

82. QUINTERO PEREZ, Pedro J. et al. 1972. Funcianes programaci6n, calendario de operaciones 
y cronograma de actividades para el anode 1972/ Functions, programming and chronogram 
of activities for 1972/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural del 
Oriente de Cundinamarca. 42 p. (mimeo.) 

83. QUINTERO PEREZ, Pedro J. 1972. lnforme narrativo y estadistico de las actividades desar· 
rolladas en el aiio de 1971/ Narrative and statistical report of the activities developed in 
1971/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural de! Oriente de 
Cundinamarca. 37 p. (mimeo.) 

84. QUINTERO PEREZ, Pedro J. 1972. Objetivos, metodologia y metas minimas requeridas para 
la aplicacion de! plan de credito por el convenio ICA-CAJA-AID para agricultura y ganaderia 
durante el ano de 1973/ Objectives, methodologies, and minimum goals required for the 
application of the credit plan of the ICA-CAJA-AID agreement for agriculture and cattle 
production during 1973. Caqueza, Colombia, JCA-Reg. 1. Proyecto de Desarrollo Rural del 
Oriente de Cundinamarca. Documento no. 8. 44 p. (mimeo.) 

316 



85. QUINTERO PEREZ, Pedro J. et al. 1972. Proyecto de Desarrollo Rural del Oriente de Cun
dinamarca/ Rural Development Project of Eastern Cundinamarca/ In Seminario 
Internacional de Proyectos de Desarrollo Rural Regional, lo., Bogota, Colombia; 10-19 
septiembre 1972. Memorias. pp. 27-30. 

86. QUINTERO PEREZ, Pedro J. 1972. Plan de credito para agricultura y ganaderia por el 
convenio ICA-CAJA-AID/ Credit plan of the ICA-CAJA-AID agreement for agriculture and 
cattle production/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural del 
Oriente de Cundinamarca. 13 p. (mimeo.) 

87. QUINTERO PEREZ, Pedro J. 1972. Plan tentativo de credito a agricultura y ganaderia para el 
ano de 1973/ Tentative credit plan for agriculture and cattle raising in 1973/ Caqueza, 
Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 6 p. 
(mimeo.) 

88. QUINTERO PEREZ, Pedro J. 1972. Presupuesio adicional para el Proyecto !CA-CID!/ Addi
tional budget for the ICA-CIDI Project/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de 
Desarrollo Rural del Oriente de Cundinamarca. 6 p. (mimeo.) 

89. QUINTERO PEREZ, Pedro J. 1972. Presupuesto y programacion, ano 1973/ Budget and pro
gramming for 1973/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural del 
Oriente de Cundinamarca. 14 p. (mimeo.) 

90. QUINTERO PEREZ, Pedro J. 1973. The basic approach of the Caqueza Rural Development 
Project, seeking integrated development. Caqueza, Colombia, !CA-Reg. 1. Proyecto de 
Desarrollo Rural del Oriente de Cundinamarca. 8 p. (mimeo.) 

Talk presented on the occasion of the visit by the IDRC Board of Governors to the 
Caqueza Project. 

91. QUINTERO PEREZ, Pedro J. 1973. Eastern Cundinamarca, a Rural Development Project. 
Caqueza, Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundina
marca. 4 p. (mimeo.) 

92. RAMIREZ LAMUS, Sergio. 1975. Apuntes para una gramatica sabre los esquemas ideologicos 
campesinos para el procesamiento de informacion visual-kinesica/ Notes for a grammar on 
the ideological schemes of peasants for the processing of visual-kinesic information/ Thesis 
(Anthropology Licentiate) Bogota, Universidad de Los Andes, 452 p. (mimeo.) 

93. RAMIREZ RAMIREZ, Jose Eduardo and VILLARRUEL VARGAS, Libardo. 1975. Frecuencia 
de los cultivos asociados en el Oriente de Cundinamarca/ Associated crops frequency in 
Eastern Cundinarnarca/ Thesis (Agricultural Economics) Bogota, Universidad INCCA de 
Colombia, Facultad de Ciencias Economicas. 194 p. graphs. illus. tables. (rnimeo.) 

94. REY ANGARITA, Guillermo Eduardo. 1973. Ensayo de rendimiento de dos variedades de 
papa y frijol en asociacion con diferentes poblaciones/ Yield trials of two varieties each of 
potato and beans in association, at different population densities/ Thesis (M.Sc.) Bogota, 
Universidad Nacional-lnstituto Colombiano Agropecuario. 148 p. graphs. tables. (mimeo.) 

95. RICO REY, Carlos Hernan. 1974. Analisis agroeconomico de la aplicacion de fertilizantescon 
diferentes densidades de poblacion y variedades en papa (So/anum tuberosum L)/ Agro· 
nomic analysis on fertilizer applications with different population densities and varieties of 
potato (Solanum tuberosum L.)/ Thesis (M.Sc.) Bogota, Universidad Nacional-lnstituto 
Colombiano Agropecuario. 115 p. tables. (mimeo.) 

96. ROGERS, E. 1962. Diffusion of innovations. New York. Free Press. 

97. RUTHENBERG, H. 1977. The adaptation of agricultural production services to changing 
circumstances: some considerations based on the experience with projects in tropical 
Africa. Agric. Admin. 4. pp. 131-148. 

98. RUTTAN, Vernon W. 1975. Integrated rural development programs: a skeptical perspective. 
International Development Review 1975/ 4. pp. 9-16. 

99. SCHNEIDER, Santiago. 1975. Experimentacion en ceballa: 1975/ Onion experimentation: 
1975/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de 
Cundinamarca. 17 p. (mimeo.) 

100. SCHULTZ, Theodore W. 1964. Transforming traditional agriculture. New Haven, Conn., Yale 
University Press. 

317 



101. SERNA GIRALDO, Josue. 1975. Efecto de diferentes niveles y epocas de aplicacion de 
nitrogeno en el cultivo asociado maiz-frijol en el Oriente de Cundinamarca/ Effect of different 
levels and time of application of nitrogen in the corn-bean association in Eastern Cundina
marca/ Thesis (M.Sc.) Bogota, Universidad Nacional-lnstituto Colombiano Agropecuario. 
118 p. graphs. tables. (mimeo.) 

102. SERRATOR R., Luis Alfredo. 1975. lnforme plan maiz 1974/Corn plan report 1974/Caqueza, 
Colombia, ICA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 17 p. 
tables. (mimeo.) 

103. SERRATOR R., Luis Alfredo. 1975. Plan de production de maiz 1975/Caqueza, Colombia, 
ICA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 17 p. (mimeo.) 

104. SHIPLEY, Elizabeth and MUNOZ, Lilia Mercedes. 1975. Programa kinder/ Kinder 
program/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de 
Cundinamarca. 7 p. (mimeo.) 

105. SOTOMAYOR C., Maria Lucia. 1975. Concepto de bienestar y necesidad sentida de la 
comunidad campesina: Proyecto de Desarrollo Rural del Oriente de Cundinamarca/ Wel
fare concept and felt need of the peasant community: Rural Development Project of Eastern 
Cundinamarca/ Bogota, !CA-Division de Proyectos de Desarrollo Rural. 90 p. illus. 
(mimeo.) 

106. SWANBERG, Kenneth. 1973. Aspectos generales sobre produccion y productividad/ General 
aspects on production and productivity/ Bogota, !CA-Reg. l. Proyecto de Desarrollo Rural 
del Oriente de Cundinamarca. 10 p. graphs. (mimeo.) 

107. SWANBERG, Kenneth and CHUDT, Luis Alfonso. 1973. Plan de cooperativas; servicio de 
consumo, insumos y mercadeo/ Cooperatives plan; consumption services, inputs and 
marketing/ Bogota, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca 
11 p. (mimeo.) 

108. SWANBERG, Kenneth. 1974. Evaluation in rural development. Bogota, International 
Development Research Centre. 21 p. (mimeo.) 

Paper prepared for the IDRC, Agriculture, Food and Nutrition Science Field Staff 
Symposium, Ottawa, 18-21November1974. 

109. SWANBERG, Kenneth and FLOREZ CRUZ, Alberto. 1974. lnforme preliminar: estudio de 
hortalizas/ Preliminary report: horticulture study/ Bogota, !CA-Reg. 1. Proyecto de 
Desarrotlo Rural de! Oriente de Cundinamarca. 45 p. (mimeo.) 

110. SWANBERG, Kenneth and CHUDT, Luis Alfonso, 1974. Justificacion analitica del plan 
preliminar de mercadeo/ Analytical justification of the preliminary marketing plan/ Bogota, 
!CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 37 p. (mimeo.) 

111. SWANBERG, Kenneth. 1974. Marketing problems of small farmers; experiences, 
development policy implication, and research needs, Bogota, !CA-Reg. l. Proyecto de 
Desarrollo Rural del Oriente de Cundinamarca. 8 p. (mimeo.) 

Paper presented at the ADC Seminar, East Lansing, 6-7 June 1974. 

112. SWANBERG, Kenneth and SHIPLEY, Elizabeth. 1974. El pequeno agricultor. V: Estado 
nutricional de la familia rural en el Oriente de Cundinamarca/The small farmer: V: The 
nutritional status of the rural family in Eastern Cundinamarca/Bogota, I CA-Reg. l. Proyecto 
de Desarrollo Rural del Oriente de Cundinamarca. 51 p. graphs. tables. (mimeo.) 

113. SWANBERG, Kenneth. 1974. Plan preliminar de organizacion de mercadeo en los proyectos 
de desarrollo rural de la Regional No. !/Preliminary plan for marketing organization in the 
rural development projects of Region No. 1/ Bogata, !CA-Reg. 1. Proyecto de Desarrollo 
Rural del Oriente de Cundinamarca. 5. p. (mimeo.) 

114. SWANBERG, Kenneth. 1975. El pequeno agricultor. Ill: Hortalizas, su economia/The small 
farmer. Ill: Economics in horticulture/Bogota, I CA-Reg. 1. Proyecto de Desarrollo Rural del 
Oriente de Cundinamarca. 58 p. graphs. tables. (mimeo.) 

115. SWANBERG, Kenneth. 1975. Economic factors in the causality of malnutrition. Bogota, ICA
Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundimarca. 20 p. (mimeo.) 

Talk presented at the CARE Nutrition Planning Workshop - Latin America/Caribbean, 
Bogata, Colombia, 21 May 1975. 

318 



116. TARAZONA BARRERA, Carlos Ariel. 1973. Efecto de diferentes poblaciones y niveles de 
nitrogeno y fosforo sobre el cultivo asociado de papa y frijol en el Oriente de Cundinamarca/ 
Effect of different populations and nitrogen and phosphorus levels on the potato-bean 
association in Eastern Cundinamarca/Thesis (M.Sc.) Bogota, Universidad Nacional-In
stituto Colombiano Agropecuario. 298 p. graphs. illus. tables. (mimeo.) 

117. U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT. 1971. Extension in the Andes: An 
evaluation of official U.S. assistance to agricultural extension services in Central and South 
America. PPC/Evaluation Staff. Evaluation Paper 3A. 552 p. 

118. VELASQUEZ DE IZQUIERO, Lucia and QUEVEDO MORALES, Alba. 1975. Causas que 
generan la migracion en el Oriente de Cundinamarca/ Generation causes of migration in 
Eastern Cundinamarca/ Thesis (Sociology Licentiate) Bogota, Universidad Social Catolica 
de La Salle, Facultad de Sociologia. 132 p. graphs. tables. (mimeo.) 

119. VERA, Alcides. 1974. La adopcion tecnologica en funcion de la riqueza, de la ganancia, del 
riesgo y la incertidumbre/ The technological adoption as a function of wealth, profits, risk 
and uncertainty/ Thesis (M.Sc.) Bogota, Universidad Nacional-Instituto Colombiano Agro
pecuario. 91 p. 

120. VERA, Alcides. 1974. El innovacionismo, elemento modernizador del agro/ Innovation, 
modernizing element in agriculture/ Bogota, Universidad Nacional-Instituto Colombiano 
Agropecuario. 44 p. (mimeo.) 

121. VILLAMIL ORTIZ, Victor Manuel. 1974. Costo real del credito agropecuario de los produc
tores rurales en el Proyecto de Desarrollo Rural del Oriente de Cundinamarca/ Real cost of 
farming credit for rural producers in the Rural Development Project in Eastern Cun
dinamarca/ Thesis (M.Sc.) Bogota, Universidad Nacional-Instituto Colombiano Agro
pecuario. 148 p. tables. (mimeo.) 

122. VILLAMIL ORTIZ, Victor Manuel. 1974. Credito rural en Colombia (trabajo especial)/ Rural 
credit in Colombia (special work)/ Bogota, Universidad Nacional-lnstituto Colombiano 
Agropecuario. 159 p . tables. (mimeo.) 

123. VILLAMIZAR M., Ciro. 1973. Normas de accion en el Proyecto de Desarrollo Rural del 
Oriente de Cundinamarca/ Procedural norms for research coordination in the Rural 
Development Project of Eastern Cundinamarca/ Bogota, !CA-Reg. 1. Proyecto de 
Desarrollo Rural del Oriente de Cundinamarca. 9 p. (mimeo.) 

124. VILLAMIZAR M., Ciro and ZANDSTRA, Hubert G. 1973. Necesidades de investigacion del 
Proyecto de Desarrollo Rural del Oriente de Cundinamarca para 1973/ Research 
requirements of the Rural Development Project of Eastern Cundinamarca for 1973/ 
Bogota, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 13 p. 
(mimeo.) 

125. VILLAMIZAR M., Ciro and ZULBERTI, Carlos A. 1974. Necesidades de investigacion en 
1974/ Research requirements in 1974/ Caqueza, Colombia, !CA-Reg. 1. Proyecto de 
Desarrollo Rural del Oriente de Cundinamarca. 21 p. (mimeo.) 

126. VIRONE, LE. 1970. Borgo a Mozzano and other similar projects in rural development 
sponsored by Shell Companies. In Bunting, A.H. ed. Change in agriculture. London, 
Duckworth. pp. 323-336. 

127. WATERMAN, Albert. 1975. A viable model for rural development. Development Digest July 
1975. pp. 3-11. 

128. WORLD BANK. 1975. The assault on world poverty: Problems of rural development, 
education, and health. Baltimore, Md., Johns Hopkins University Press. 425 p. 

129. YOTOPOULOS, P.A. 1968. On the efficiency of resource utilization in subsistence 
agriculture. Food Research Institute Studies (Stanford, Cal.) 8:125-135. 

130. YUDELMAN, M. 1976. Agriculture in integrated rural development/ The experience of the 
World Bank Food Policy. Vol. 1 (5) pp. 367-381. 

131. ZANDSTRA, Hubert G. 1973. Experiences of rural development projects as related to the 
study of comparative agricultural systems. Bogota, !CA-Reg. 1. Proyecto de Desarrollo del 
Oriente de Cundinamarca. 10 p. (mimeo.) 

319 



Document presented at the CIA T Agricultural Systems Planning Sessions, 25-30 October 
1973. 

132. ZANDSTRA, Hubert G. 1973. La investigacion en proyectos de desarrollo rural regional/ Re· 
search in rural development projects/ Bogota, !CA Reg. 1. Proyecto de Desarrollo Rural de! 
Oriente de Cundinamarca. 20 p. (mimeo.) 

Document presented at the "Preseminario Internacional sobre lnvestigacion para el 
Desarrollo Rural," Lima, Peru, 4-5 junio 1973. 

133. ZANDSTRA, Hubert G. 1973. Metodologia para la comparacion de estrategias en la recom
mendacion de fosforo/ Methodology to compare phosphorus recommendation strategies/ 
Bogota, ICAReg. 1. Proyecto de Desarrollo Rural de! Oriente de Cundinamarca. Docu
mento no. 15. 40 p. tables. (mimeo.) 

134. ZANDSTRA, Hubert G. 1974. Expected benefits of fertilizer recommendation strategies based 
on chemical soil tests. Bogota, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de 
Cundinamarca. 21 p. tables. (mimeo.) 

Paper presented at the American Society of Agronomy Annual Meeting, 66th, Chicago, 
Ill., 10-15 November 1974. 

135. ZANDSTRA, Hubert G. 1974. lnforme sobre manejo de datos y programas analiticos 
existentes en la computadora Hewlett-Packard 98-30/ Report on handling data and analytic 
programs existing in the Hewlett-Packard 98-30 computer/ Bogota, Centro Internacional de 
lnvestigaciones para el Desarrollo. 12 p. (mimeo.) 

136. ZANDSTRA, Hubert G. and VILLAMIZAR M., Ciro. 1974. Plan de inversion en produccion 
para pequenos agricultores/lnvestment plan in production for small farmers/ Bogota, ICA 
Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 15 p. {mimeo.) 

137. ZANDSTRA, Hubert G. and VILLAMIZAR M., Ciro. 1974. Plan de seguro de inversion para 
pequenos agricultores/ Investment insurance plan for small farmers/ Bogota, !CA-Reg. 1. 
Proyecto de Desarrollo Rural del Oriente de Cundinamarca. 17 p. {mimeo.) 

138. ZANDSTRA, Hubert G. 1974. Two corn production systems in the Caqueza Project. Bogota, 
International Development Research Centre. 22 p. (mimeo.) 

Paper prepared for the JDRC, Agriculture, Food and Nutrition Science Field Staff 
Symposium, Ottawa, 18-21 November 1974. 

139. ZANDSTRA, Hubert G., SWANBERG, Kenneth and ZULBERTI, Carlos A 1975. El 
pequeno agricultor. 11: Produccion agricola en desarrollo rural/ The small farmer. 11: Agri· 
cultural production in rural development/ Bogota, !CA-Reg. 1. Proyecto de Desarrollo Rural 
de! Oriente de Cundinamarca. 44 p. (mimeo.) 

140. ZANDSTRA, Hubert G., SWANBERG, Kenneth and ZULBERTI, Carlos A 1975. Some 
experiences with efforts to increase small farm production in Colombia. Bogota, lnstituto 
Colombiano Agropecuario-lnternational Development Research Centre. 51 p. (mimeo.) 

141. ZULBERTI, Carlos A. 1974. Evaluacion de proyectos de inversion/ Investment projects 
evaluation/ Bogota, !CA-Reg. 1. Proyecto de Desarrollo Rural del Oriente de Cundina
marca. 36 p. graphs. tables. (mimeo.) 

142. ZULBERTI, Carlos A 1974. La interpretacion de las mediciones en la evaluacion de planes de 
accion en proyectos de desarrollo rural/ The interpretation of measures in the evaluation of 
action programs in rural development projects/ In seminario Internacional sobre Evaluacion 
de Proyectos de Desarrollo Rural, Cali, Colombia, 13-17 octubre 1974. Memorias. Bogota, 
Asociacion Latinoamericana de Desarrollo Rural-Centro de lnvestigaciones Multi
disciplinarias en Desarrollo Rural. pp. 123-149. (annex 7) graphs. 

143. ZULBERTI, Carlos A. 1974. Rural development information requirements. Bogota, Inter· 
national Development Research Centre. 19 p. (mimeo.) 

Paper prepared for the IDRC, Agriculture, Food and Nutrition Science Field Staff Sympo· 
sium, Ottawa, 18-21 November 1974. 

144. ZULBERTI, Carlos A., SWANBERG, Kenneth and ZANDSTRA, Hubert G. 1975. El pequeno 
agricultor. Analisis economico y nueva tecnologia en el Proyecto Caqueza/ The small 

320 



farmer. Economic analysis of new technology in the Caqueza Project/ Bogota, lnstituto 
Colombiano Agropecuario-Centro Internacional de lnvestigaciones para el Desarrollo. 46 
p. graphs. (mimeo.) 

Paper presented at the "Seminario sobre el Analisis Economico en el Diseno de Neuva 
Tecnologia para el Pequeno Agricultor", Cali, Colombia, 26-28 noviembre 1975. 

T echnica/ editing: Marilyn Campbell 

321 



This is a book about people: three 
groups of people. The largest group con
sists of Colombian small farmers with lim
ited capital resources and educational 
backgrounds, trying to make a dignified 
living out of 2-4 hectares of parceled hill
side land. The smallest group, which re
mains largely in the background of this 
story, is made up of politicians and plan
ners formulating a national agricultural 
development policy whose objective is to 
improve the lot of these small farmers . Be
tween these two groups of people are the 
agricultural technicians who are attempt
ing to bridge the gap between farmers and 
planners by developing production strate
gies that the farmers are able and willing to 
use and that will enable the planner's goals 
of higher production and incomes from the 
small farm sector to be met. 

This book tells the story of the relation· 
ships between these groups of people ir 
Colombia throughout a 5-year period dur
ing which the National Government gave 
considerable priority to the small farm sec
tor. It is not a text book on rural develop
ment but rather a case history describing 
the successes and failures associated with 
the process of establishing a flexible 
methodology for the development of a fair
ly typical Andean agricultural area, specifi
cally the region in the East of Cundina
marca known as Caqueza. 

The story told in this book raises at least 
as many questions as it answers but it 
makes it very clear that if small farmers are 
to be able to realize the benefits of new 
agricultural production technology, this 
technology must be based on an under
standing of their real needs and con
straints and not on what outsiders con
sider these needs to be. 






