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Preface

The merit of this study is not indicated by its length. In an age where
paragraphs of knowledge are packaged into articles, and articles
blown into books, shortinformative statements have a special merit.
This is such a statement.

It isa palpable portrait of certain real-world problems of institution
building as an instiument of social and economic development, and
of some practical responses to them. Swanson presents case material
about the training of research and extension workers in an interna-
tional agricultural research center. He then examines key relationships
between training and results—between the preparation of persons for
developmental roles and eventual action in the field. His findings of-
fer lessons for the desizn of certain kinds of agricultural production
programs, and for using training as one tool in such design.

The study is informed by the author’s own experience as a train-
ing officer, and by his extensive analysis of the program strategies of
such organizations as the International Maize and Wheat Improve-
ment Center and the International Rice Rescarch Institute.

William J. Siffin
Director
PASITAM






INTRODUCTION

International agricultural research centers, such as the Interna-
tional Rice Research Institute (IRRI) in the Philippines and the
International Maize and Wheat Improvement Center (CIMMYT) in
Mexico, have made important contributions to increased food pro-
duction in the tropics and subtropics by assisting national programs
to develop and utilize new, improved agricultural technology.! An
essential aspect of this technology transfer process i3 building na-
tional research capacity.? To help national programs buiid this re-
search capacity, both IRRI and CIMMYT developed research training
programs which have had a significant influence on the behavior of
returning research workers and national research capacity.?

This paper will focus on the problem of training research and
extension workers who are responsible for developing and extending
to farmers locally adapted, improved crop production technology.
International centers can play an important role in helping to carry
out this training function. However, in order to prepare the large
numbers of research and extension personnel needed at the local
level, training programs and strategies must be devised to achieve a
multiplier effect within each national program.

Another aspect of the training problem, which must be given fuller
consideration by international centers, is the need to move beyond
the obvious objective of imparting new technical and communica-
tion skills to trainees and begin to concentrate on institutional
change. Research and extension workers may receive well-organized
and appropriate skill training; but unless they are then assigned to a
work situation where they can effectively utilize their new skills, in-
ternational training programs can result in minimal impact on the
productivity of national agricultural programs and personnel. To ex-
amine how international centers might accomplish these institution-
building objectives, the experiences of the IRRI rice production
training program and the Puebla Project (initiated as a joint project
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2  Swanson

of the Graduate College of Agriculture, Chapingo, Mexico and
CIMMYT) will be described and analyzed.

THE IRRI RICE PRODUCTION
TRAINING PROGRAM

Background

The IRRI rice production training program was established in
1964 as a response to the growing need for competent rice extension
specialists who could (1) diagnose serious rice problems; (2) grow a
rice crop using the high yielding rice technology being developed by
IRRI; and (3) communicate these skills, methods, and techniques to
rice producers through efficient extension methods. Demand for the
well-trained rice extension workers who graduated from this program
soon outstripped IRRI’s training capacity and resources. Therefore,
in 1966 IRRI shifted the focus of their training program to one of
“training trainers.” The program continued to emphasize practical
training in rice production skills, but was designed to train selected
extension personnel who could return home and establish practical
training programs for their own rice extension specialists.* The aim
was to create a multiplier effect within each national program where-
by large numbers of field level extension personnel could be trained
to use and demonstrate the new, improved rice technology.

The Training Approach

The rice production training program is a six-month course con-
ducted yearly during the wet rice-growing season which begins in
early June. The behavioral objectives of the present program, in
addition to the three original objectives mentioned above, are that
trainees will be able to conduct applied research trials to modify the
modern rice technology (package of practices) to fit local growing
conditions in their home countries and/or regions; and that they will
be able to organize and teach in-service rice production training pro-
grams for extension personnel in their home country programs.

To achieve these objectives, trainees spend about one-half of their
time in the classroom gaining up-to-date knowledge about modern
rice production in the tropics. The other half is spent in the field
applying this knowledge, acquiring new skills in rice production, and
communicating this technical information. One outstanding feature
of the training methodology is the careful integration of classroom
instruction and field practice. Classroom instruction is directly rele-
vant to the problems faced in the field.
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Another feature is the overall efficiency of the program. The en-
tire course is completely organized before the trainees arrive (i.e.,
lectures, field practice, field trips, etc. are scheduled); each hour is
accounted for in terms of the person(s) responsible and the behav-
ioral objectives to be achieved. In addition, most technical lectures,
field practice exercises, etc. are reproduced and made available so
each trainec has a rice production training manual and a complete
set of technical lecture notes to refer to both during the training
program and after returning home.

Participants also receive instruction in planning, organizing, and
conducting short-term rice production training programs. Again,
classroom instruction is closely integrated with practical experience
so that trainecs are responsible for actually planning and conducting
a two-week short course for Filipino extension agents.

A Tentative Analysis of the
“Train the Trainer” Approach

In a recent follow-up study of former IRRI rice production train-
ces,® the “train the trainer” objective was evaluated. A survey con-
ducted in 1973 indicated that only 19 respondents (12.8%) were
assigned and working as rice production trainers in their home coun-
tries. On the other hand, two thirds of the respondents indicated
that they had participated in one or more organized rice production
training programs since returning home. In most cases, however,
these training activitics were in addition to their regular job as-
signments,

One of the key training techniques emphasized by IRRI is the use
of growth-stage plots (staggered plantings) for short-term training
courses. This approach allows each trainee to become experienced
with all field practices associated with growing a rice crop. The suc-
cess of this approach requires careful organization, adequate land
and training materials, and the continuing, full-time involvement of
competent rice production trainers. Based on my observations in the
field (1972) and Donald Green’s study of Indian returnees (1970), it
appears that many of these ad hoc rice production short courses are
not being organized around this key “learn by doing” approach.
Where training courses are only an adjunct part of an extension
worker’s overall program, it is less likely that such a technique can
be successfully implemented. The tendency is to rely heavily on lec-
tures, information giving, and a few practical demonstrations. In
these cases, second generation trainces are leaving the training pro-
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gram without the full experience of carrying out the practices neces-
sary to grow a rice crop with improved rice technology.

IRRI’s training officer has appraised the ‘““train the trainer” con-
cept and its success in creating a multiplier effect within national
programs:

.+ » We are not getting the multiplier effect from our trainees that we desire

or hoped for. . . . It ishard to get a country involved in development activities

without a strong leadership that is desirous of making change. . . . A number
of our graduates (production) are promoted and fill important positions, but
we wonder sometimes why we call our training a “train the trainer” program.

This is no fault of the graduates, but is another indication of the low esteem

in which training is held by agricultural leadership in developing countries,®

The Transition to the
“Masagana 99" Rice Production Program

The IRRI rice production training program had a major impact on
the technical skills of individual extension workers, but it had less
impact on influencing extension organizations to fully utilize these
trained specialists. In the Philippines, for example, Castro reported
that administrative factors such as limited program funds, the indif-
ference of superiors and co-workers, the poor climate for professional
development, and low salaries were some of the main reasons why
trained rice production specialists were not utilized more effectively
after returning home. His recommendation was clear: “All indica-
tions of this study point to one thing—the need for a strong, well
organized plan or program to utilize effectively people trained to
carry out new roles within the home organization.”” “Masagana
99”8 was such a program.

Beginning in 1971, the Rice Production Training Office at IRRI,
in cooperation with the National Food and Agriculture Council of
the Philippines, conducted extensive applied research trials in two
provinces in Central Luzon (Bulacan and Nueva Ecija) as part of a
project in Rainfed and Upland Rice Production (RURP). These trials
were part of a three-year pilot project aimed at developing improved
technology for small farmers who were growing rice under rainfed
and upland conditions. Until 1971 the high yielding dwarf rice vari-
eties had been bred for use under irrigated conditions and had never
been systematically tested in rainfed and upland areas.

During the first growing season, 150 applied research trials were
established in the project area. Results were so promising that the
pilot extension phase of the project was started the second year—two
years earlier than originally planned. In spite of a devastating flood
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in 1972 which was followed by an extended drought and a heavy
infestation of the virus disease “tungro,” participating farmers re-
corded impressive yields.?

The next step was to bring these production successes to the
attention of policymakers in the Department of Agriculture. After
a persuasive campaign to obtain the support of government leaders,
in 1973 the Department of Agriculture decided to take on Masagana
99 as a national production campaign. Based on the earlier experi-
ences of former rice production trainees'® and observations made
during the pilot extension phase of the RURP project, key adminis-
trative and institutional constraints were identified: (1) inadequate
rice production competence of the (extension) technicians; (2) in-
commensurate salaries in relation to the professional training and
responsibilities of the technicians; (3) inadequate transport facilities
to keep technicians mobile on the project site; (4) rigid and stringent
lending requirements of credit institutions leading to the failure of
most producers to apply the right kind and quantity of production
inputs; and (5) lack of a locally tested package of technology appli-
cable for rainfed growing conditions.!!

The IRRI Rice Production Team, having identified the major
bottlenecks to the successful implementation of a rice production
campaign, worked closely with government officials and university
research workers in overcoming these obstacles. In 1973 IRRI trained
680 extension workers in ten two-week short courses. The University
of the Philippines traincd another 214 extension workers in similar
two-week short courses. In addition, approximately 1,200 additional
extension workers reccived a three-day “crash course” from exten-
sion specialists who had worked in the pilot project.!?

To alleviate the transportation problem faced by extension agents,
the government bought over 1,000 motorcycles which extension
workers were able to buy at cost on easy credit terms. The field ex-
tension workers were now both trained and mobile, two of the most
critical limiting factors to the dissemination of improved rice tech-
nology.

The improved production technology or “package of practices”
for the national Masagana 99 Program was worked out jointly by
research scientists and technicians from the University of the Philip-
pines, the Department of Agriculture, and IRRL The resulting tech-
nological package included recommendations on the best available
varicties, as well as the appropriate use of fertilizers, insecticides,
and herbicides.
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Capital inputs had generally been out of reach for most small
farmers because of their inability to obtain credit. Given the pro-
duction potentials offered by the improved production recommen-
dations and the political support of the government, resulting in
government-guaranteed production loans, banks were persuaded to
streamline procedures to make credit available to as many small
farmers as possible. Peter Kann of the Wall Street Journal reported
that during the 1974 growing season, more than 650,000 small farm-
ers signed up for the program and that the Philippines’ national and
rural banks loaned them about 600 million pesos.'?

Results of this massive government campaign were impressive. “In
1973-74, the Philippines achieved the highest annual rice production
in their history—a 28 percent increase over 1972.”'% In addition,
prospects for the future appear bright. IRRI’s rice production team
has already tested and is in the process of implementing a new tech-
nological innovation for rainfed areas called the “sabog-tanim” or
direct seeding scheme.

Tradirionally, farmers in rainfed areas of Central Luzon waited
until there was sufficient rainfall to puddle their fields before trans-
planting rice seedlings. This procedure frequently resulted in the
crop being grown under conditions of decreasing rainfall and to some
extent accounted for the low yields in these areas—particularly in
years when the rainy season was of short duration. The dircct seed-
ing innovation involves the planting of rice seed into dry or moist
soil in mid-April to take advantage of the main rainy season which
begins in May and pecaks in July. Thus, a farmer using the new short
season varicties is able to harvest his main rice crop in early August
before the flood and typhoon season. In addition, he can plant and
harvest a second crop per year—either a second crop of rice (on
heavy soils) or a short-season and more drought resistant crop such
as sorghum (on lighter soils)—depending on soil conditions and early
rainfall patterns.

PUEBLA PROJECT TRAINING PROGRAM

Background

The Pucbla Project in Mexico was initially established as a regional
pilot project experiment to test an alternative strategy of obtaining
rapid increases in the yield of a basic food crop—in this case maize—
among small farmers producing at subsistence levels with traditional
methods.!® The state of Puebla, the project area selected for the ex-
periment, covers about 116,800 hectares (ha) of cultivated land with
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about 80,000 ha used for maize production.!® The average farm size
in the project area is about 2.7 ha with approximately 90% of the
farms having less than 5 ha.!”

The project team, which was established to develop and dissemi-
nate improved maize production technology in the Puebla Project,
consisted of five main functional components: (1) agronomic re-
search, (2) varietal improvement of maize, (8) technical assistance
to farmers, (4) socio-economic evaluation, and (5) coordination,

Agronomic research serves the regional program by testing the
performance of different crop varieties in the area and by developing
an appropriate package of production practices given econounic con-
siderations for the major ecological zones in the region. “In general,
the amount of research required is proportional to the ecological
variability in the area.”!8

The major steps in conducting agronomic research are: (1) evalu-
ating the existing technology being used by farmers in the area;

(2) generating possible modifications of that technology which might
yield substantial production increases; (8) planning and carrying out
applied research trials to test these modifications; (4) analyzing data
from field trials and expressing the results as response curves; (5) es-
timating the risk farmers take at diffcrent levels of capital investment
vis-a-vis climatic variation and price fluctuations; and (6) developing
production recommendations for the different ecological zones, at
different levels of investment, given production and marketing
risks.!?

Varietal improvement, or the development of high yielding vari-
cties, has been a key component of the Green Revolution technol-
ogies in wheat and rice. This research function was included in the
original project design because, although two “iproved” hybrids
were available and being recommended in the Pucbia area, only
about one percent of the farmers were actually using these materials
in 1967.%° In addition to evaluating the traditional varietics that
were available in the project area, two strategies of maize improve-
ment were pursued: (1) the development of cryptic double-cross
(S1X S, ) hybrids and S, X double-cross hybrids, and (2) the develop-
ment of open-pollinated varieties through riass sélection.

After seven years of work in maize improvement in the project
area, the . . . program did not meet its goai of developing higher-
yielding materials and putting them into commercial produc-
tion. . . ."?! The reason for this disappointing result is two-fold.
First, the traditional varieties that were avzilable in the project area
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had a relatively high yield potential, but this potential had never
been exploited because an improved package of practices had never
been worked out for these local varieties. Second, the development
of improved genetic technology in an open-pollinated crop, such as
maize, is more difficult to achieve than in self-pollinated crops like
wheat and rice.??

Technical assistance to farmers in the Puebla Project went beyond
the traditional communication and education functions of the regu-
lar extension service. In addition, farmers were directly assisted in
obtaining capital inputs and, when necessary, the credit to finance
them. One major aspect involved organizing farmers into small
groups which became the key institutional mechanism to help smaii
farmers obtain credit from banks and inputs from supply dealers.
Leaders who emerged within these groups became the primary com-
munication link to technical assistance agents and serve as the chief
representatives of the group when dealing with the credit bank or
supply dealer.

The evaluation component within the project performed two basic
functions. First, the evaluator was responsible for measuring the
progress of the project over time in achieving the stated objectives.
An initial benchmark survey of the project area was made in 1967 to
determine what production practices were being used by farmers and
to ascertain average yield levels immediately prior to the start of the
project. In 1970 4 second survey measured the progress of the proj-
ect in increasing yield levels and helped identify reasons why farmers
were or were not participating in the project.?

The evaluator’s second major function was to serve as a project
troubleshooter by identifying and studying obstacles limiting the
success of the project and then collecting necessary information to
possibly modify the team’s strategy.?* Because research and tech-
nical assistance personnel were usually busy carrying out their day-
to-day work activities, they would frequently identily potential
problem areas; but they did not have sufficient time to investigate
further and to think through possible solutions. The evaluator was
responsible for following through on these suppositions; and, after
discussions with the project staff, operational strategies were al-
tered accordingly.

The coordinator of the project had the most complex and difficult
position within the project team and was responsible for several dif-
ferent functions. First, as project director and administrator, he was
responsible for decision making on program plans and for the direc-
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tion of staff activities. In addition, he was in charge of hiring project
staff, setting general policies, and administering project funds.
Second, since the project team consisted of technical research
workers, technical assistance (extension) personnel, and the evaluator
—a social scientist—the coordinator had to perform the necessary
leadership function of integrating team activities and helping to build
esprit de corps. In any interdisciplinary team effort, each team member
must fully understand the division of labor and how each member
contributes to and is responsible for the success of the overall team.
Finally, the cooidinator served as the main communication link
between the project (both team members and participating farmers)
and the political and economic institutions in the community. For
example, when the evaluator identified a serious institutional ob-
stacle that was limiting the increased use of the improved technology
or participation by farmers, proposed solutions were first discussed
by the team and the coordinator would then meet with policy level
officials in the appropriate organization(s) to work out an accept-
able solution. Furthermore, at the end of each project year, project
successes were clearly articulated and demonstrated to key leaders
in the political and economic community to insure their continuing
and increased support during the next year,

Types of Training

Two different training approaches are being utilized in connection
with the Puebla Project: (1) an in-service, on-the-job type of training
which involves six to eight months of practical experience in the
project area, and (2) a two-year educational degree training program
(generally at the Masters degree level). In the latter progrem, the first
year is devoted entirely to course work at the Graduate College of
Agriculture at Chapingo, and the second year is spent in the project
area where the student rescarches a specific problem within the on-
going production program and writes his M.S. thesis.

Although the concern in this paper is primarily with the in-service
training program, the relationship between these two types of train-
ing should be noted. The Puebla Project team believes that profes-
sionals who receive both in-service and degree training should begin
with in-service training and then work for one or two years in a re-
gional production program before continuing with their academic
degree training.?5 There are four reasons for this strategy: (1) after
on-the-job training, they can return home to work in an accelerated
production program and make an immediate contribution to their



10 - Swanson

home country program; (2) at the same time, they will be able to
practice their newly acquired skills and gain additional confidence
in their ability to function effectively in this type of production pro-
gram; (8) after former trainees gain a few years’ work experience in
an accelerated production program, they will be able to define their
career goals and interests more clearly and will be able to identify
relevant, practical problems that can be emphasized during their aca-
demic program and thesis rescarch; and (4) perhaps most important,
a group of highly trained and committed professionals who can plan
and implement similar on-the-job training programs within thesir own
country can be systematically built. These individuals would be ex-
pected to give competent leadership to well-organized regional pro-
duction programs. At the same time, this program would serve as a
training mechanism within the national program for teams of national
research and extension workers from other parts of the country.
These second-generation trainees would be expected to plan and im-
plement similar regional production programs in their own areas.

In-Service Training of the Production Team

As mentioned earlier, there are five main functional components
within the production program.?¢ The number of staff members
required for a regional production team is largely dependent on the
size of the region being served.?” Here we are interested only in the
training strategy and methodology employed, so each functional area
will be considered without reference to the actual number of people
that may be required vis-3-vis the production team.

The unique nature of this in-service training program is the simul-
taneous training of both research and technical assistance specialists
as a functional, interdisciplinary production team. The objective of
such an approach is not only to accomplish the relevant and neces-
sury practical skill training for each member of the team, but at the
same time to train each specialist to work in an interdisciplinary
team effort. Part of this training involves learning the different roles
and responsibilities of cach tcam member, the relationship between
these roles, and how each team member contributes to the project’s
overall success. Another important aspect involves the building of
close informal or personal relationships among team members—re-
lationships that should continue to grow once the team is operating
its own regional production program.

The idea of simultaneously training the different members of a
production team is essentially to create the necessary critical mass


http:served.27
http:program.26

Regional Agricultural Programs 11

of trained personnel (who are in agreement on project goals and
approach) to actually operate a regional accelerated production pro-
gram. Programs of this type are often seriously limited or stifled by
the lack of key technical specialists or a lack of cooperation between
specialists working in different organizations (e.g., between research
and extension). Simultaneous training of the various technical man-
power components of a production team should eliminate this
problem.

The Training Approach

Participants selected for training in the Puebla Project generally
have completed at least a B.S. or Ing. Agronomo degree and are
expected to be rcasonably well trained in the basic aspects of
their field of study.?® The training program builds on this basic
theoretical foundation and concentrates on specific skills and
knowledge required to function effectively in a regional produc-
tion program.

In terms of technical skill training, the methodology used is an
“on-the-job” training approach. Each trainee works with an experi-
enced specialist from planning in the spring (before the growing sea-
son begins) and through the entire crop season until project activities
diminish after harvest. At each step, trainees learn how to perform
each task until they actually take responsibility for helping carry out
each task in the project.?

In an aggressive production program like the Puebla Project, trainees
must learn how to organize their work in order to most efficiently
utilize their time. Working with experienced professionals in an efti-
cient and effective production campaign gives trainees first-hand ex-
perience in the skills of program organization and implementation
—skills seldom effectively taught in an off-job training program.

One problem exists concerning the essentially negative or paternal-
istic attitudes that research and extension workers have toward the
farmers they are supposed to scrve.3® According to Diaz, most uni-
versity graduates in Mexico have essentially urban values and go into
extension programs only as a last resort. With generally negative
values toward rural lifc, few of these graduates are seriously com-
mitted to helping small farmers and continue to look for better jobs
in urban areas. For those who do stay in extension work, most con-
centrate on helping larger, commercial farmers.?! Therefore, the
Puebla Project’s training program spends considerable time, in both
seminars and informal discussion sessions, attempting to alter the
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trainees’ attitudes, emphasizing the importance and potential of
helping small subsistence farmers in the development process.3?
Finally, trainees are expected to learn first hand how to work to-
gether as members of an interdisciplinary production team. The final
report of the Puebla Project stated emphatically: “The primary ob-
jective of this training is to prepare technicians to work together as
a team in all activities.””® Interpersonal skills and attitudes are dif-
ficult to develop, particularly in formal or off-job training programs.
Fostering these skills and attitudes can probably be best achieved by
giving trainces the opportunity to observe an experienced production
tcam working in the field and by giving them actual on-the-job ex-
perience working as a member of the team.

PROJECT DESIGN AND TRAINING STRATEGIES:
AN ANALYSIS

Project Design

Both the rice production team that initiated the Masagana 99 pro-
gram and the Puebla Project team initiated their programs with ex-
tensive on-farm applied research trials which clearly demonstrated
the production potentials that could be achieved through an acceler-
ated production campaign. Both programs cnlisted the support of
political leaders, cconomic institutions, and government officials to
mobilize resources and remove serious obstacles that could retard the
spread of improved technology to small farmers. It is important to
examine the project teams in both of these successful production
programs to better understand the similarities and differences be-
tween these two approaches.

The structure and function of the Puebla Project team was care-
fully and explicitly organized from the outset. There was, however,
considerable staff turnover during the seven years of the project. Staff
instability in an accelerated production campaign generally would
be expected to be dysfunctional. In this case, the organization of
the team (division of labor and job responsibilities) had been care-
fully worked out, project goals were clearly established, and the pro-
gram strategy of achicving these goals was the product of consider-
able deliberation, contributing greatlv to the project’s continuity and
effectiveness.

The function of the Rainfed Upland Kice Production (RURP)
team was similar to the Pucbla Project team, but the organization of
the RURP team was less structured. The team leader played a more
instrumental rcle in dirccting (rather than coordinating) team activ-
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ities. Most of the core technical staff of the rice production team
had worked together for several years at IRRI in both applied re-
search and training roles. Team members were relatively competent
in all areas of rice production; therefore, there was less specialization
in the RURP than in the Puebla Project. This characteristic of the
RURP team members made possible more flexibility, in terms of
moving staff members to different job assignments on a day-to-day
or week-to-week basis as the need arose. The RURP functioned well
as a project team with no serious role conflicts among team mem-
bers because (1) the technical team was experienced and competent;
(2) there was continuity of leadership through the project; (3) there
was considerable staff loyalty to the project director; and (4) the
staff had worked together closely in the past (strong informal rela-
tionships).

Both projects, however, did have role conflicts with other agencies
or institutions. Although the nature of these conflicts differed, one
common to both projects concerned the conduct of on-farm applied
research trials. In the case of the IRRI rice production program, the
conflict was to a large extent over the fact that the team members
who conducted the trials were all trained as extension workers. Since
this group had never reccived much support from research scientists
in conducting on-farm research trials aimed at developing and testing
improved production recommendations, they developed the neces-
sary competence to carry out this task themselves. However, once
they started to make production recommendations to farmers based
on over 100 replicated rescarch trials per year, and after they began
attracting public attention due to their production successes, re-
search organizations and scientists became very concerned. As Cuyno
points out, . . . two research agencies claimed that it should have
been they who should have been involved in the applied rescarch ac-
tivities . . .” rather than the extension service.3

In many developing countries, research personnel tend to conduct
most of their research in experiment stations and seldom take their
research to farmers’ fields where recommendations can be fully tested
and modified under actual farmer growing conditions. Although re-
search organizations claim that on-farm applicd rescarch trials are part
of their organizational responsibility, few scientists are interested or
trained to do this work; and too few resources are committed to this
essential testing activity, However, when extension personnel start
conducting applied rescarch trials, they are quickly told that they are
completely out-of-bounds in doing ‘‘rescarch’ work.
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Where the research and extension functions of the technology de-
velopment and dissemination continuum should be integrated is an
extremely important policy question. Sterling Wortman touched on
this issue at the first Bellagio Conference on Agricultural Research
and Development in 1969:

The major difficulty encountered in the organization of effective research,
training and production programs in developing nations is the general lack of
appreciation of the scope and depth necded in the research system. That agri-
cultural research must be undertaken at central experiment stations or in the
laboratories of national research organizations or colleges of agriculture is well
understood; frequently, however, the further steps of identifying and testing
packages of technology in each distinct farming region of anation and finally at
the ultimate experimental site—the individual farm—are erroneously excluded.
Too often, scientists as well as extensicn leaders consider that activities lead-
ing to adoption by farmers are not the responsibility of the research establish-
ment. Until this erroneous idea is overcome, progress will be slow indeed,®

Because trained research workers were an integral part of the proj-
ect team, this type of organizational role conflict (between research
and extension) did not occur in Puebla. However, because the re-
search workers concentrated on applied trials in farmers’ fields, they
were criticized by their colleagues in the national research organiza-
tion. In this case, the role conflict revolvrd around what is expected
behavior for a well-trained research scientist. It is hard physical work
to conduct a large number of on-farm applied rescarch trials. In addi-
tion, the research scientist doing this work has to be knowledgeable
about the farmer’s traditional technology, capable of growing a good
crop under the farmer’s conditions, and, perhaps most important, be
interested in working with poorly educated peasant farmers. These
are skills and attitudes that many research (and extension) workers
do not have and instead prefer to stay in their “safe’’ experiment sta-
tions, laboratories, and offices. Practical, “farmer-oriented’’ research
and extension workers can be a direct threat to the credibility of
professional agriculturalists who do not have practical skills and/or
who are not interested in working to help farmers increase produc-
tion. Role conflicts of this type may create problems for a regional
agricultural production team, but these social /professional barriers
must be overcome if research workers and institutions are to develop
and test improved production technology that will enable small
farmers to increase their productivity and income. Although there
may be some question as to where the research and extension func-
tions should be integrated, there is agreement that technology develop-
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ment and dissemination functions must be closely linked. In the case
of the RURP, extension workers carried out both functions in the
initial stages of the pilot project. In the Puebla Project, there was a
division of labor; but both rescarch and extension (tecknical assis-
tance) personnel shared the same offices and communicated on a
day-to-day basis. The lack of communication between research and
extension organizations and personnel has been a serious obstacle in
many agricultural development programs. In both of these successful
cases, the closely integrated research and extension functions are im-
portant elements in explaining their success.?® The final report of the
Puebla Project emphasized the importance of this integration:

A key concept within the philosophy of the Project has been that the produc-
tion and dissemination of information are parts of a development continuum
that should not be compartmentalized in program operations. Constant inter-
action among staff members and feedback of information have been viewed
as integral functions of the Project—from planning of research through deliv-
ery of findings to farmers and evaluation of results. "

One important difference between the two projects concerns the
level of success of their pilot resional production programs and the
impact on expansion of these programs into other areas. Clearly the
Masagana 99 program had a larger, more rapid impact on national
production than did the Puebla Project, probably because of the dif-
ference in the increased production potentials of the two technologies.
In the case of rice, high yielding varieties were available and were well
suited to the local rainfed growing conditions in the project area., Ex-
tensive, on-farm applied research trials clearly established that a two-
fold increase in production (over traditional varieties) was a realistic
target for upland farmers. With the newly introduced direct seeding
innovation and the possibility of two crops per year, the preduction
potential of these rainf~d areas was increased even more.

In the case of the Masagana 99 program, the regional pilot project
became a national production campa.gn within two years. This re-
sulted in more generalized production recommendations for large re-
gions, rather than tailoring recommendations more closely to local
growing conditions (as was the case in the Puebla Project). Some ob-
servers indicate that many of the new resources that became available
as part of the Masagana 99 program went to larger farmers who grow
rice in the irrigated areas. This outcome, while detracting from the
original intent of the program, probably reflects the fact that the
Philippines was in a deficit rice production situation after two years
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of bad weather and poor harvests, and the government was anxious
to rapidly increase total production. Furthermore, the government,
acting as the guarantor of bank loans, was concerned with minimiz-
ing its own risk. If a substantial share of the new resources went
into irrigated areas where annual production was more stable, politi-
cal decisions were involved; and the outcome should not detract from
the usefulness of the RURP project as a model for understanding
how to organize regional production programs.

In Puebla, because the “improved” hybrid varieties were no more
productive than the traditional varieties, progress was steady but not
as dramatic. There was less pressure from the government to rapidly
launch a national accelerated maize production program such as
Masagana 99; however, there was and continues to be considerable
government interest in the Pucbla approach. During 1974-75, the
Mexican government committed approximately three million dollars
to establish a National Center for Rescarch and Training in Rural
Development (Centro Nacional de Capacitacion) based on the Puebla
Project approach. As an outreach program of the Graduate College
of Agriculture, the center is using the Puebla Project as a field labo-
ratory where teams of research and extension workers are being
trained to initiate new regional production programs elsewhere in
Mexico. In addition, at the international level, regional production
program teams have already been trained for Colombia, Peru, and
Honduras.

Training

The IRRI Rice Production Training Program is a carefully orga-
nized, off-job training program designed to train and prepare exten-
sion workers for active roles in both developing (modifying) and
disseminating improved rice technology. It alsc prepares extension
workers for possible involvement as trainers in national rice produc-
tion training programs. The experience of the RURP project, which
was spearhcaded by the IRRIrice production team, demonstrates
that properly trained and supported extension workers can success-
fully implemeit a regional production program.

Although IRRI has an cffective off-job training program to pre-
pare extension specialists to work in these programs, a counterpart
training program for agronomic research workers appears to be miss-
ing. IRRI has discipline-oriented, rescarch training programs avail-
able for agronomists; but an earlier rescarch study® suggests that
this training approach may be inappropriate for preparing agronomic
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research workers for regional production programs. It is better suited
for research scientists working in universities or at central research
stations and laboratories.

The Puebla Project, on the other hand, provides simultaneous on-
the-job training for both research and extension workers within the
context of a regional production program. In addition, it prepares
other individuals to take on leadership (coordination) and evaluation
roles within regional production programs.

Another important troining function in production campaigns is
the task of quickly upgrading the production skills of village level
extension workers. The Puebla Project used para-professionals as an
important link between technical assistance (extension) agents and
farmers for communication purposes, but no formal training pro-
grams were organized for these village level extension personnel to
learn maize production skills. Para-professionals did learn these skills
through on-the-job training.

The Masagana 99 program, on the other hand, made a significant
effort to upgrade the rice production skills of large numbers of field
level extension workers. But this training was donc only after a pack-
age of practices had been developed and tested locally, and in the con-
text of regional production programs. It is at this stage that IRRI’s
“train the trainer” concept appears both logical and necessary. It is
well documented that the short-term training program worked out by
the IRRI Rice Production Training Office is an cfficient approach to
imparting basic rice production and diagnostic skills, as well as giving
information about the proper use of improved rice technology to
large numbers of extension workers.”® However, attempting such
training programs without first having a regional production team in
place seems premature. Once such a team has developed an improved
production technology for the region, and institutional obstacles
(such as the availability of capital inputs and procedures for obtain-
ing credit) have been identified and at least partially resolved, then
such short-term training courses fill a specific need in preparing field
level extension workers for production campaigns.

CONCLUSION

The two succesful pilot projects described and analyzed in this
paper provide certain lessons regarding how to design and implement
regional production programs.

First, both cases demonstrate that well-designed pilot projects can
be used as an important tool in pressing for institutional change
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within established research and extension agencies. The experience
of both projects suggests that this process may not be smooth or well
received by established agencies. However, if national programs are
to be responsive and effective in meeting the technological needs of
farmers, such institutional change will probably be necessary.

Second, in terms of project design, both cases suggest that tech-
nology development and dissemination functions must be closely in-
tegrated. The components and structure of the Puebla Project team
appear to be a more useful model to draw from in terms of initiating
a pilot project in another country where socio-economic and techno-
logical factors are different.

Third, both cases suggest that pilot projects must go beyond the
traditional roles of rescarch and extension organizations; regional
production teams must become active advocates and proponents for
small farmers and peasants. In particular, they must scek out re-
sources from political-economic institutions in the country and then
work with them to effectively make these resources available to a rcl-
atively unorganized and inarticulate small farmer community. To
accomplish this, the project team must be seriously committed to
working with small farmers and be confident that they can rapidly
increase their agricultural production. In addition, the team must be
able to articulate and demonstrate clearly to political and economic
leaders that a substantially improved technology of production is
available and rapid production increases can be achieved if new re-
sources (capital inputs and credit) are directed to small producers.

Fourth, both cases offer important lessons in the training of re-
search and extension personnel for regional production programs. At
the project team level, the Puebla Project offers an apparently effec-
tive approach to training an interdisciplinary team of research and
technical assistance specialists who can move into new regions and
establish new production programs. The IRRI rice production ap-
proach appears to be an effective and efficient approach to training
large numbers of extension workers who can link the more highly
trained project team to large numbers of small farmers.

National programs attempting to adopt this approach must recog-
nize that the technical, as well as social, economic, and political
factors in cach country are different, and that regional agricultural
productioa programs must be carefully designed to accommodate
these differences. These two pilot projects, which developed into
successful national crop production programs, offer important les-
sons which other countries can follow as they design and test an
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appropriate regional agricultural production strategy. After a work-
able strategy has been developed on a pilot scale, the project can

then be utilized as a training mechanism to prepare regional agricul-
tural production teams and village level extension agents for programs
in other parts of the country.
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