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Processes Influencing the Successful Adoption of 
New Technologies by Smallholders

R.A. Cramb1

Abstract

Many studies have examined the particular farm-level factors affecting the adoption of new
technologies by smallholders. Using an ‘actor-oriented perspective’, this paper focuses on the larger
processes at work in the development, dissemination and adoption of improved technologies. Three
case studies of upland soil conservation projects in the Philippines are used to illustrate the
argument that successful adoption depends on more than careful planning in research and the use
of appropriate methodologies in extension. It depends on the timely formation of coalitions of key
actors whose interests converge sufficiently that they can focus their resources and efforts on
achieving change in agricultural systems. It also depends on critical external factors that are largely
unpredictable. Newer approaches such as ‘participatory technology development’ are based on an
appreciation of the evolving, adaptive and inherently participative nature of agricultural develop-
ment processes. However, a broader, more flexible approach is needed which gives explicit recog-
nition to the personal, cultural and political dimensions of coalition-building for technology
development.

AN UNDERSTANDING of the processes leading to the
adoption of new technologies by smallholders has
long been seen as important to the planning and
implementation of successful research and extension
programs. This paper draws on observations and
experiences gained during the SEARCA-UQ Uplands
Research Project (ACIAR Project 9211), which used
surveys, case studies, participatory appraisal tech-
niques, and bio-economic modelling to investigate
the factors affecting the adoption of recommended
soil conservation technologies by upland farmers in
various locations in the Philippines (Cramb in press).
The principal technologies encountered in the field
were variants of Sloping Agricultural Land Tech-
nology (SALT) (Partap and Watson 1994), involving
the cultivation of annual crops such as maize in alleys
between contour hedgerows, usually of multipurpose
shrub legumes such as Leucaena and Gliricidia. The
principal means of promoting these technologies was
the Integrated Social Forestry Program (ISFP) of the
Department of Environment and Natural Resources

(DENR), the agency which has jurisdiction over the
extensive Public Forest Lands where most upland
farming occurs.

At one level, that of the individual farm household,
the results of the SEARCA-UQ project were unsur-
prising. A number of farm-household factors were
associated with adoption, such as the age, education,
and personal characteristics of the household head;
the size, location and tenure status of the farm; the
availability of cash or credit for farm investment;
access to urban markets; and so on (Cramb and
Nelson 1998; Cramb et al. 1999; see also Garcia
1997; Pandey and Lapar 1998). However, at the
village level and beyond, more interesting and signifi-
cant issues arose: Why was there widespread
adoption in one village but not others in the same
general location? Why did one project lead to
apparently successful adoption, but another,
following the same procedures and promoting the
same technologies, result in failure? Answers to these
questions are likely to be more useful in achieving
widespread agricultural development, particularly in
what have been termed the ‘complex, diverse and
risk-prone’ farming systems of the uplands.
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The approach taken in this paper is to focus on
these higher-order factors affecting successful
adoption of technologies. Drawing on the ‘actor-
oriented perspective’ in rural sociology (Long and
Long 1992), it is argued that successful examples of
adoption at this higher level are not merely a function
of the technology, nor of the research and extension
methodology, but result from a complex conjunction
of people and events, with outcomes which may have
been quite unanticipated at the outset. From this
perspective, research and extension projects and pro-
grams are viewed as arenas in which social actors –
village leaders, farmers, researchers (local and inter-
national), aid officials, municipal agents, extension
workers, traders, etc – each pursuing their own short-
and long-term objectives and strategies, manoeuvre,
negotiate, organise, cooperate, participate, coerce,
obstruct, form coalitions, adopt, adapt, reject, all
within a specific geographical and historical context.1

Out of this process, improved technology may be
developed, disseminated, and incorporated in
farming systems, and many of the actors may be
made better off as a result (farmers may earn more
income or gain more prestige, landowners may con-
serve their soil, extension agents may be rewarded,
researchers may be applauded, published, even pro-
moted, traders may do more business, mayors may be
re-elected, aid officials may achieve their targets).
However, there is nothing predetermined about this
outcome. Hence a detailed, ‘all things considered’,
case history approach is needed to understand and
explain the patterns of success in achieving beneficial
technical change. 

The paper aims to illustrate the fruitfulness of this
approach with three case studies undertaken during
the SEARCA-UQ Project. The case studies all relate
to village-level upland development projects which
had been previously identified as ‘successful’ in
terms of farmer adoption of a variant of SALT or
other conservation measures. The projects were
located at Domang, Nueva Vizcaya, in Northern
Luzon; Guba, Cebu, in the Visayas; and Managok,
Bukidnon, in Mindanao. 

Before proceeding to the case studies, however, it
is useful to review briefly the way we think about the
development, dissemination, and adoption of agricul-
tural technologies, from an actor-oriented perspec-
tive. This review highlights some important themes
which help in the interpretation of the case studies,
and hopefully of other experiences reported in this
volume.

Rethinking the Development, Dissemination and 
Adoption of Agricultural Technologies

(a) Technology development
In the conventional or ‘central source’ view of agri-
cultural research and development, technology
emanates from ‘upstream’ activities in the formal
research system and is adapted by ‘downstream’
research until it is ready for dissemination to farmers
(Biggs and Clay 1981; Biggs 1990). Anderson and
Hardaker (1979) use an analogy from home
economics rather than hydrology, speaking of
quarter-baked (notional), half-baked (preliminary)
and fully-baked (developed) technology. In a similar
fashion, Scherr and Muller (1991) refer to the
development of agroforestry technologies in terms of
experimental, prototype and off-the-shelf tech-
nologies. All of these analogies imply a linear
process of technology development and dissemi-
nation, culminating in the adoption of new tech-
nologies by farmers.

However, in practice, as Biggs (1990) demon-
strates, agricultural innovations derive from multiple
sources, not only from the laboratories and research
stations of the national and international centres.
These sources include research-minded farmers,
innovative research practitioners at the local level,
research-minded administrators, NGOs, private cor-
porations, and extension agencies. In the ‘multiple
source’ model ‘technology is made up of many old
and new components; it has evolved and been
modified over time, and will continue to do so’
(Biggs 1990:1487). Consequently, and in contrast to
the notion of ‘transfer of technology’, there is no
‘unambiguous, one-way progression in the research,
extension and adoption process’ (Biggs 1990:1481)

One implication of this perspective is that the
process of technology adaptation cannot be separated
from the process of technology adoption by farmers
(discussed below). As Anderson (1993) notes, adop-
tion and adaptation are intertwined in that adaptation
of the technology frequently occurs in the process of
implementing it on-farm – a phenomenon which
Rogers (1995) terms ‘reinvention’. Sumberg and
Okali (1997) go further, arguing that such adaptation
is the norm, resulting from an on-going process of
‘farmer experimentation’. This experimentation is
not confined to a few research-oriented farmers, but
is the process by which almost all farmers incor-
porate technology into their farming systems. Tech-
nology supplied by the formal research and
extension system thus becomes ‘raw material’ for
farmer experimentation (Sumberg and Okali 1997).
In terms of the above analogies, rather than acquiring
a ‘fully-baked’ technology ‘off-the-shelf’, farmers
can be viewed as shopping around for ‘ingredients’

1In this sense, research and extension interventions have
always been ‘participatory’.
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or technological components which they incorporate
into their own recipes. In other words, technology is
only fully developed or adapted as part of a specific,
operational farming system.

Thus, from an actor-oriented perspective, tech-
nology development is a complex, multi-stranded,
and multi-directional process, involving many actors
other than scientists in the formal research system.
Moreover, as Biggs and Smith (1998) argue, the
emergence of a particular technology depends not
only on its scientific merits but on the actions of what
they term ‘development coalitions’ – loose groupings
of actors who combine their resources to push for a
particular path of technical change. Hence, while it is
appropriate to evaluate a given technology in itself,
‘the result is a necessarily incomplete account of the
requirements for ‘successful’ technology develop-
ment and dissemination. In addition to good luck, the
latter typically involves networking, advocacy,
lobbying and other activities – here called coalition
building – which are mainly excluded from conven-
tional technology development narratives’ (Biggs
and Smith 1998:6). These authors cite the example of
the wheat ‘green revolution’ in India, based on the
highly risky importation of quantities of largely
untested exotic wheat seed from Mexico. There was
debate in the 1960s concerning the desirability of this
approach, but a ‘coalition of scientific, farmer, donor,
administrator, and political actors who were com-
mitted to advocating and promoting a particular type
of science and technology strategy, focused on dwarf
wheats,’ prevailed (Biggs and Smith 1998:5).

The complex pathway of technology development
is evident in Harold Watson’s first-hand account of
the development of SALT, a long and involved
process which began with the attempts of a church-
based NGO to find practical solutions to farmers’
problems in the remote uplands of Mindanao:

Obviously, a farming technology that could con-
serve the topsoil and, if possible, improve its fertility
and productivity was needed for these uplands [of
Mindanao]. Recognising this problem, from 1971 the
[Mindanao Baptist Rural Life Centre] started to con-
ceptualise a system now known as Sloping Agricul-
tural Land Technology, or SALT. After testing
different intercropping schemes and observing
Leucaena-based farming systems, both in Hawaii and
at the Centre, efforts to develop the first-ever SALT
prototype model commenced in 1978 … By 1980,
MBRLC had acquired the confidence that SALT
could fulfil the objectives adequately. But, it took
about four more years of testing and refining before
SALT could be heralded as ‘applicable’(Partap and
Watson 1994:29,30).

Partap and Watson go on to acknowledge that the
technology has been further modified and adapted to
suit individual farmers’ conditions; in fact, they state

that ‘on-farm experimentation with SALT is an
essential element’ (Partap and Watson 1994:91). The
subsequent promotion of SALT throughout the
Philippine uplands by DENR and other agencies can
be seen as resulting from a loose but effective
coalition of actors, including university scientists,
DENR officials, international and local NGOs, and
public and private donor agencies. The factors
leading to the success of this coalition warrant
further study.

(b) Technology dissemination
Conventional extension theory, based on the central
source model of technology development and
diffusion, examines the role of various organisational
arrangements and communication techniques in per-
suading farmers to adopt a recommended technology
(Van den Ban and Hawkins 1996). The Training and
Visit System, promoted extensively (and expen-
sively!) by the World Bank in the 1970s and 1980s,
exemplifies this approach (Antholt 1998). The
‘transfer of technology’ view of extension has been
superseded (in the literature, if not widely in practice)
by more participatory, community-based method-
ologies, reflected in the currently fashionable
approaches of Participatory Rural Appraisal (PRA),
Farmer Participatory Research (FPR) or, more gener-
ally, Participatory Learning and Action (PLA)
(Chambers et al. 1989; Okali et al. 1994; Scoones and
Thompson 1994; Chambers 1997). 

Such participatory methodologies have now been
incorporated in development agency manuals and
training courses world-wide. Biggs and Smith (1998)
quote a recent set of guidelines for watershed develop-
ment produced by the Ministry of Rural Development
in India: ‘[Project staff] need to be trained in the tools
and techniques of project management, Participatory
Rural Appraisal (PRA) methods, community organ-
isation and other administrative and accounting pro-
cedures’. Such statements hint at the rigid, top-down
enforcement of ‘participatory’ procedures. The
DENR has also incorporated such community partici-
pation techniques into its official procedures for the
ISFP (Gerrits 1996). While institutional endorsement
of innovative participatory approaches is to be wel-
comed, there is a concern that a preoccupation with
methods (described as a ‘manual mentality’) and, in
particular, their institutionalisation within both
government and non-government agencies, will lead
to unrealistic expectations of their general efficacy
and distract attention from the complex requirements
for successful research and extension projects (Biggs
and Smith 1998).

Tendler (1993) examined a dozen success stories
in agricultural research and extension in poverty-
stricken Northeast Brazil. She found that success was
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not well correlated with adherence to ‘best practice’
with regard to, for example, an emphasis on client-
oriented, participatory research, or close coordination
between research and extension institutions. Agencies
which had not been performing well, and which sub-
sequently lapsed into poor performance, were
typically galvanised into effective action by a par-
ticular set of circumstances, including a strong
demand from farmers or local development agencies
for a solution to a particular problem (such as a pest
outbreak) within a limited time frame. Other elements
in the success stories were that ‘localised credit sub-
sidies played a surprisingly important role in bringing
about rapid and widespread adoption by small
farmers in a short period of time’ and that ‘municipal-
level actors and institutions played important roles …
unexpected because they were not included in the
project design’ (Tendler 1993:1577). However, not-
withstanding this apparent support for decentralisa-
tion, Tendler notes that ‘standing behind each strong
local actor was a more centralised government agency
– offering financial incentives, talking up the desired
new approaches, providing technical assistance,
rewarding the good performers and keeping funds
away from the bad ones’ (Tendler 1993:1577).

These observations fit well within an actor-
oriented framework. As Long and Van der Ploeg
(1989) argue, rural development interventions, such
as agricultural extension projects, involve a variety of
social actors, with diverse histories and agendas,
from both within and beyond rural communities.
Hence a project intervention needs to be recognised
as part of ‘an ongoing, socially-constructed and
negotiated process, not simply the execution of an
already-specified plan of action with expected out-
comes’ (Long and Van der Ploeg 1989:228). More-
over, as Biggs emphasises, ‘all technology generation
and promotional activities take place in a historically
defined political, economic, agroclimatic, and institu-
tional context’ (Biggs 1990:1487). The influence of
these contextual factors may be crucial in deter-
mining the outcome of a particular extension project. 

Thus, for example, in evaluating the role of par-
ticipatory technology development in the Forages for
Smallholders Project in Malitbog, Bukidnon, in
Mindanao, it is important to consider the role of
local and extra-local actors such as a progressive
(cattle-owning) mayor, an entrepreneurial farmer and
village leader, an experienced and well-regarded
extension worker, and visiting national and inter-
national scientists, as well as the apparently decisive
influence of other development initiatives, notably
various livestock dispersal programs which are con-
tingent on the establishment of forage plots.

(c) Technology adoption
Conventional research into farmer adoption of new
technology explains the adoption-decision and its
timing (early or late) primarily in terms of the
decision maker’s perceptions and inherent character-
istics, with ‘innovators’ at one extreme and ‘laggards’
at the other (Rogers 1995). However, farmer
decision-making is generally more complex than this
implies. As Scherr (1995) emphasises, farmers have
multiple objectives (including food security, adequate
cash income, a secure asset or resource base, social
security) and select ‘livelihood strategies’ to pursue
these objectives with the resources available to them
(Ellis 1997). Both the objectives and the available
resources vary between farmers and change over the
life-cycle of the farm household (e.g. some farmers at
some times may rely on off-farm work as a major
source of livelihood, restricting their capacity to
invest in labour-intensive conservation measures).
Thus farmers in the same environment may have dif-
ferent objectives and livelihood strategies, and so
respond differently to a given technology. Hence,
Biot et al. (1995:24) suggest that ‘different behaviour
[with respect to soil conservation] may be as much a
function of different opportunities and constraints as
of different perceptions’.

The conventional adoption framework further
simplifies the analysis of the adoption-decision by its
implicit assumption of an individual ‘decision-
maker’. Within the farm household, the ability to
make decisions regarding resource use and tech-
nology varies according to age, gender, and other
categories, and actual decisions can depend on a
complex bargaining process among household
members (Ellis 1993, ch. 9; Jackson 1995; Biot et al.
1995). Beyond the household, group processes and
the ability to harness them can play a crucial role in
adoption decisions, particularly with regard to con-
servation practices (Chamala and Mortiss 1990;
Frank and Chamala 1992; Pretty and Shah 1994;
Chamala and Keith 1995). Moreover, decisions
about new technology are frequently prompted by an
intervention of some sort, typically in the form of a
project. As discussed above, such interventions draw
farmers into a wider arena in which various social
actors are pursuing their personal and institutional
strategies. Hence the outcomes in terms of adoption
decisions will be highly contingent on the interplay
between these actors, including such factors as the
creation of a sense of obligation to a respected exten-
sion worker, or the development of conflict between
contending factions within a community.

Thus an actor-oriented perspective leads us to
expect a range of responses to the promotion of an
agricultural technology such as SALT, not merely a
clear-cut decision to adopt or not. Differences
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between the environment in which the technology
was developed and the environment of the ‘target’
community will prompt farmers to adapt the tech-
nology in the process of adopting it. Differences
within a given community in farmers’ goals and cir-
cumstances, hence livelihood strategies, and the
complexity of intra-household, group, and project
interactions and decision-making, will result in a
variety of adoption-adaptation behaviours, which
should be investigated on their own terms and not
pre-judged by labelling them as ‘poor adoption’ or
‘non-adoption’.

Three Case Studies

(a) The Domang story2

Domang is a sub-village or hamlet (sitio) of 87
households located in Kasibu Municipality in the
northeast of the province of Nueva Vizcaya in
northern Luzon. Rainfall in the uplands of Nueva
Vizcaya averages about 2400 mm and occurs
throughout the year, with a somewhat drier period
between December and March. Regular typhoons
result in intense rainfall events. Sitio Domang
occupies about 200 ha on a ridge descending from
Mt Gusing (1455 m), at elevations ranging from 50
to 1000 masl. The topography is heavily dissected
and gently to steeply sloping, with dominant slopes
between 30% and 50%. Soils are predominantly
acidic clay-loams and erosion is moderate to severe. 

The population density is relatively low at around
50 persons per sq. km; hence, the mean farm size is
close to 4 ha and tenancy as such is non-existent.
Domang is only moderately accessible, requiring a
journey on foot or carabao of up to an hour to reach
a roadhead where jeepneys can provide transport to
market towns. Market access has improved since
Domang was settled in the 1970s and the farming
system now includes both subsistence and com-
mercial crops – rainfed bunded rice on terraced land,
upland rice, maize, a variety of vegetable and field
crops (beans, tomato, ginger, taro, etc.), and banana
and other fruit crops.

The Domang area is Public Forest Land and was
logged commercially in the 1950s and 1960s. Ifugao
and other migrants from the Central Cordillera began
arriving from the early 1970s, practicing shifting
cultivation of upland rice in the logged-over lands. In
the mid-1970s, the community came into conflict
with officers of the then Bureau of Forest Develop-
ment, who charged the settlers with illegal occupation

and sought forcefully to evict them. Six members
were arrested and others took refuge in surrounding
areas, until the local mayor intervened on their behalf.
In the early 1980s, the community had to contest
several claims to the land and repeatedly sought to
have the land reclassified as Alienable and Dis-
posable, with full titles issued. However, a presiden-
tial decree in 1984 prevented any further release of
Public Forest Lands in the province. 

A local forester advised the community to apply
for inclusion in the government’s Integrated Social
Forestry Program, enabling them to be issued with
Certificate of Stewardship Contracts (CSCs), a con-
ditional 25-year lease of Public Forest Land
requiring farmers to establish agroforestry measures
for soil conservation. A minority faction opposed
this move as it undermined their campaign for full
title to the land. Nevertheless, Domang became an
ISF project site, and by 1986 CSCs for 179 ha were
issued to 64 residents.

Extension activity under the ISF began in 1986 –
a nursery was established and training was con-
ducted in SALT and other conservation farming
practices. However, there was little or no adoption
until 1990 when the site was selected as a Model
Site. This involved higher levels of funding and
extension support – an energetic and well-regarded
extension worker visited frequently, staying at the
site for up to three days per week, and farmers were
paid P6 per metre of hedgerows established. One
participant’s farm was used as a demonstration farm
and training site. By 1991 the majority of residents
had adopted contour hedgerows. After this, a change
in policy meant that ISF projects no longer paid
farmers to plant hedgerows.

The project recommended using Leucaena leuco-
cephala and Gliricidia sepium as hedgerow species.
Inadequate local supplies of planting materials
forced farmers to approach lowland farmers for
cuttings, but they met with resistance because low-
land farmers were using their limited stocks as a
source of fuelwood and wood for fencing. Also, they
disliked the fact that the ISF participants were using
the cuttings for hedgerow development and receiving
a monetary incentive to establish them. The limited
availability of planting material for the recom-
mended species induced farmers to look for alterna-
tives. They adopted Hibiscus sp. (gumamela) as the
major hedgerow species and, to a lesser extent,
banana. Hibiscus was locally available as it was
commonly used as an ornamental plant around
homes as well as around the school. The use of
hibiscus as a hedgerow species resulted from the
experimentation of one of the early adopters and the
encouragement of the ISF extension worker.
Cuttings struck easily and quickly when planted in

2This section draws on results of a survey conducted in
May 1996 which are reported in more detail in Garcia et al.
1996.
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moist soil. Nonetheless, the supply of planting
materials was still limited and farmers were expected
to use in-fill planting to increase plant density within
the hedgerow once the first cuttings had become
established. 

The Domang ISF site was devolved to the local
government in 1993, after which extension activity
practically ceased. However, at the time of the
SEARCA-UQ survey in 1996, there were 78 adopter-
households or 90% of the Domang population. Non-
adopters included those (dubbed pilosopo or ‘recalci-
trants’) who had refused to join the ISF project on
principle. Hedgerows were being maintained but
there was no expansion onto additional land. The
alleys were being used for maize, upland rice, and a
range of commercial vegetable and field crops. Dif-
fusion beyond the village was almost non-existent
and where adoption did occur it was not well imple-
mented due to poor understanding of the principles
and techniques involved. It should be noted that
bunded rice terraces (an indigenous technology for
the Ifugao members of the village population) were
being constructed before the project began and con-
tinued to be developed at the time of the survey.

Successful adoption of contour hedgerows in
Domang occurred due to a set of circumstances at a
particular juncture – the dependence on CSCs for
tenure security (after a decade or more of harassment
and threat of eviction), the allocation of an energetic
extension worker on almost a full-time basis for a
concentrated period, and the payment of a subsidy
for hedgerow establishment. This combination of cir-
cumstances induced rapid and widespread adoption
within the community. Farmer experimentation
helped resolve the problem of shortage of preferred
planting materials, resulting in successful adaptation
of the recommended technology. The impetus given
by these circumstances appeared to be sufficient to
get farmers to the point where they were prepared to
maintain the hedgerows, indicating ‘genuine’ adop-
tion. Thus the ISFP, generally regarded as an unsuc-
cessful program, was galvanised into making a brief
but significant impact in this location (consistent
with Tendler’s [1993] findings in Northeast Brazil).
However, once the conditions which gave rise to the
initial wave of adoption ceased to exist, the wider
‘diffusion’ of the technology did not occur.

(b) The Managok story3 

Barangay Managok is a village located in Malaybalay
Municipality in the centre of Bukidnon Province in

Northern Mindanao. The annual rainfall of 2500 mm
is fairly evenly distributed throughout the year, apart
from a relatively dry period from December to March.
The village occupies 1872 ha at elevations ranging
from 400 to 1000 masl. The area encompasses a
narrow plain lying between two ranges of hilly to
mountainous terrain with slopes of 10% to 70%. The
soils are predominantly acidic clays showing
moderate to severe erosion. 

The population density of the upland sitio of
Managok is around 100 persons per sq. km (twice
that of Domang). The population comprises dumagat
or immigrant groups (75%) and lumad or indigenous
groups, namely the Tala’andig and Manobo (25%).
The opening of the upland areas to in-migration
through logging resulted in rapid population growth
in the late 1970s and early 1980s. Most of the land in
Managok is Alienable and Disposable, though in the
uplands farmers typically have no formal title and
30% of farmers are share-tenants or mortgagees.
Farm size averages 2.9 ha. Farmers have moderate
access to markets; the Managok township is 14 km
by gravel road from the main north-south highway
through Bukidnon, and 24 km from Malaybalay, the
provincial capital. Smaller feeder roads provide
access to upland sitio, and farmers use carabao and
horses to transport produce to the road. 

The farming system in the uplands is based on
two crops of maize per year, which is both the staple
crop and the main source of cash income. In
addition, farmers cultivate vegetables, field crops
and tubers, perennial cash crops, and fruit and forest
trees. Livestock are raised for draught, transport and
sale. Erosion control measures used by some farmers
(apart from the introduced measures discussed
below) include cultivating and planting across the
slope, piling of stover in furrows across the slope,
strip planting, tree planting, placing debris in gullies,
and construction of rock walls. 

At Managok, an Integrated Social Forestry Project
(ISFP) of the DENR began in 1983 and the
MUSUAN project was implemented by a team from
Central Mindanao University (CMU) and Xavier
University between 1988 and 1992. Initially, DENR
activities were limited to surveying farms, issuing
CSCs, and conducting lectures on the conditions
attached to the CSCs and on recommended tech-
nologies for farming the uplands, principally SALT.
By the time the MUSUAN project began, the DENR
had issued CSCs to 106 farmers, 10% of whom had
planted Gmelina arborea on their land, but none had
adopted SALT.

The MUSUAN project was implemented in four
sites in Bukidnon Province with funding from the
Ford Foundation (US$200 000). A consultant from
the College of Forestry, University of the Philippines,

3This section draws on results of a survey conducted in
August-September 1994 which are reported in more detail
in Garcia et al., 1995.
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Los Baños, who helped prepare the MUSUAN
proposal to the Ford Foundation, recommended the
use of ISFP sites for the project. With the help of
local DENR staff a short-list of possible sites was
identified, including Managok. The project initially
intended to focus on one sitio in Managok where
slopes were steep and farming was more intensive.
However, a desire to include more lumad farmers
saw expansion of the project to include two more
remote sitio where shifting cultivation was still
practised.

Recommended technologies were derived from
the Mindanao Baptist Rural Life Centre (MBRLC) in
Davao del Sur and the Mag-uugmad Foundation Inc.
(MFI) in Cebu (see below), and were collectively
labeled Slopeland Technologies for Agroforestry
Resources (STAR). These included contour hedge-
rows (SALT), contour canals, contour rock walls,
and bench terraces. Various combinations of these
technologies were presented as packages for selec-
tion and adoption by farmers. Most opted for contour
hedgerows and cultivation of fruit and timber trees. 

The recommended hedgerow species were forage
tree legumes such as Leucaena leucocephala, Leu-
caena diversifolia, Flemingia macrophylla, Desmo-
dium cinerea (= D. rensonii), Gliricidia sepium,
Bauhinia monandra, and the forage grasses, napier
grass (Pennisetum purpureum) and guinea grass
(Panicum maximum). However, in practice, wild
sunflower (Tithonia diversifolia), a common weed
on fallowed lands and roadsides, was the major
hedgerow species used. Its use developed fortui-
tously. Farmers first used sunflower cuttings as
stakes to mark the contour along which recom-
mended hedgerow species (especially Flemingia and
Desmodium) were planted. Hedgerow establishment
failed but the sunflower cuttings struck and formed
hedgerows themselves. This then became the recom-
mended practice.

Preliminary project activities included construc-
tion of the nursery site, introduction of the project,
and selection of lead farmers. Initially there were 22
lead farmers of whom 10 were dumagat and 12
lumad. Lead farmers attended various seminars and
workshops and were taken on three cross-farm visits,
including one to the MBRLC in Davao del Sur and
one to the MFI in Cebu. Once the lead farmer had
selected a technology package, the farmer and the
MUSUAN team prepared individual farm plans and
a schedule for implementation. In addition, the team
assisted lead farmers (and subsequent adopters) with
field implementation of contour hedgerows, pro-
vided planting material for hedgerows and fruit and
forest trees, and distributed limited quantities of pro-
duction inputs such as maize and vegetable seed.

Once lead farmers had successfully established
contour hedgerows on their own landholdings, they
were encouraged to act as extension agents and were
provided with a monetary incentive for successful
establishment of contour hedgerows on other
farmers’ land. Farmers who had not adopted the
technology would be approached by MUSUAN staff
and/or lead farmers. If the farmer agreed, MUSUAN
staff, the lead farmer, and the farmer concerned
would establish contour hedgerows on the farm.
Some farmers commented during the survey that
they had limited knowledge of the hedgerow tech-
nology because the lead farmers took responsibility
for implementing it. Farmers were initially organised
into small labour-exchange groups of three farmers
with adjacent lots to facilitate layout and establish-
ment of contour hedgerows, but these dispersed after
an initial learning period. Farmers cited differences
in their work habits as reasons for disbanding the
groups.

The DENR continued to provide funding during
the MUSUAN project, for lead farmers to participate
in the cross-farm visit to Cebu, for construction of an
access trail and a reservoir, and for extension of the
nursery. DENR staff also assisted in seedling pro-
duction and extension of the technology. Between
1989 and 1991, it was DENR policy to provide ISF
project participants with a subsidy for the establish-
ment of conservation measures (P6 per metre of
double-row hedgerows and P2 per metre of single-
row hedgerows). However, the MUSUAN project
opposed these payments, citing the detrimental
effects of providing monetary incentives to farmers.
Farmers claimed they signed papers acknowledging
receipt of payment but never actually received any
funds. Moreover, confusion regarding the ownership
of most of the land over which CSCs had been
issued resulted in their cancellation in November
1993, though few farmers surrendered their docu-
ments.4 The DENR simultaneously transferred the
status of Model Site to another barangay. 

By the end of the MUSUAN project in 1992, 60
farmers were reported to have implemented contour
hedgerows throughout their maize farms. However,
at the time of the survey in 1994 there were only 47
adopters (several farmers indicated that hedgerows
had been ploughed in or abandoned after the project
ceased to operate). This represented 20%–40% of
upland households within the project’s target area;
there was little adoption in the more remote and

4It was discovered that an area of 200 ha for which CSCs
had been issued had been reserved for an agricultural school
and in fact belonged to CMU. The affected farmers have an
informal agreement with CMU allowing them to remain on
the site, but legally they are deemed to be squatters.
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extensively farmed sitio where lumad farmers
predominated, and there was no evidence of wider
diffusion. Farmers’ stated reasons for adopting the
technologies included increasing yields, supply of
forage, and control of erosion. Non-adoption was
explained in terms of farmers’ lack of interest, lack of
planting material (in the case of leguminous hedge-
rows) and lack of land ownership (i.e. tenancy).
Farmers felt that access to extension, secure land
ownership, and a sole dependence on upland hold-
ings contributed to higher rates of adoption. 

The MUSUAN project in Managok (and elsewhere
in Bukidnon) was reported to be a successful example
of a participatory approach giving rise to the develop-
ment and adoption of a new package of agroforestry
technologies (STAR). An actor-oriented perspective
helps account for this success, beyond merely attrib-
uting it to ‘best-practice’ methodology and tech-
nology. At the same time, this perspective highlights
the limited prospects for ongoing adoption. The
impetus for the project came from a coalition of uni-
versity scientists (including the UPLB consultant),
local DENR staff, and the Ford Foundation. The
interests and backgrounds of the actors in this
coalition accounted for the emphasis of the project on
participation (including the attempts to involve lumad
farmers) and agroforestry (which was seen to be
scientifically acceptable, in line with DENR’s man-
date for Public Forest Lands, and supported by an
established NGO network). In reality, the STAR
package was a repackaging of existing technologies,
principally SALT, and thus, in Biggs’s (1990) terms,
was an example of the generation of ‘new’ tech-
nologies through ‘labeling’. Serious problems with
hedgerow establishment, which may have been fatal
for the project, were forestalled by the fortuitous dis-
covery of Tithonia hedgerows – the one distinctive
element in STAR. Notwithstanding the participatory
rhetoric, the workshops to identify lead farmers and
get them to choose their preferred technologies, and
the formation of farmer groups to implement the tech-
nologies, the project involved strong elements of the
‘transfer of technology’ approach, with project staff
and lead farmers actively persuading other farmers to
‘adopt’ and taking a major role in the establishment
of contour hedgerows on their farms. This activist
approach proved quite successful, even in the absence
of DENR subsidies, but in the end only a minority of
farmers responded – excluding most lumad and tenant
farmers – and the prospects for diffusion (or even
maintenance) were not good. Confusion over the
tenure status of much of the land led to conflict
between the DENR and many project farmers, the
cancellation of CSCs, and the loss of Model Site
status. This, combined with the inability of CMU to

gain further funding for the project, meant that exten-
sion activities at Managok lapsed.

(c) The Guba story5 

The project site considered in this case includes
Barangay Guba and nine other upland barangay
(villages) in the hinterland of Cebu City. Together
these barangay occupy an area of 78 km2 on the
island of Cebu in the Central Visayas Region.
Annual rainfall is 1600–1800 mm, with no distinct
dry season. The site is 200–600 m above sea level
and the terrain ranges from rolling to very steep.
Soils are heterogeneous but primarily acidic, heavy
clay-loams with slight to severe erodibility and sus-
ceptibility to water-logging. The area is about 25 km
northwest of Cebu City centre and can be accessed
by a network of gravel roads.

The population density in 1990 was 239 persons
per sq. km, considerably higher than at Domang or
Managok. Average farm size is 1 ha with a range of
0.25 to 2 ha. Lands in the project area are a mixture
of Alienable and Disposable Lands and Public Forest
Lands. Most land is privately owned (with or without
a formal title). However, about 30% of farmers rent
part or all of their land under a share-cropping
arrangement. Most of these have stable, long-term
tenancy agreements with local or absentee landlords.

In the early 1980s, the farming system was domi-
nated by the cultivation of maize for subsistence and
the production of perennials (mango and banana) and
livestock (cattle, goats, pigs and chickens) for sale.
There were two croppings of maize per year. The
increasing accessibility of the site has seen farmers
restrict maize cultivation to the first cropping and
utilise the second cropping period for the cultivation
of vegetables and flowers. Some are planting
vegetables in both seasons and purchasing most of
their maize requirements. 

In 1981, an expatriate staff member of World
Neighbours, an international NGO focusing on rural
community development, approached officials from
the Department of Agrarian Reform (DAR) and the
Department of Environment and Natural Resources
(DENR) for assistance in selecting upland sites
which would benefit from a soil and water conser-
vation program. Barangay Guba was one of those
recommended. Preliminary meetings introduced
World Neighbours and discussed farmers’ problems
and their underlying causes, i.e. loss of soil fertility
due to soil erosion and lack of nutrient cycling. As a
result of these discussions, the Cebu Soil and Water

5This section draws on results of a survey conducted in
December 1996 which are reported in more detail in Gerrits
et al. 1997. See also Cramb et al., in press.
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Conservation Program (CSWCP) was initiated.
Funding for the CSWCP was initially provided by
World Neighbours. Most of the on-going funding
has come from World Neighbours and the Ford
Foundation, as well as from training programs and
consultancies. In 1988 participants in the CSWCP
and a related coastal development program com-
bined to form the Mag-uugmad Foundation Inc.
(MFI), mag-uugmad being a Cebuano term for tiller,
farmer, or an advocate for change or development. In
1989, the MFI established a training centre at Guba
and, largely as a result, it continues to have an active
presence at the site.

CSWCP activities in Guba focused on the intro-
duction of soil conservation technologies which had
been implemented in World Neighbours projects else-
where. Contour canals, contour bunds and contour
hedgerows were the main soil conservation technolo-
gies promoted. Using the A-frame, farmers identified
and marked contour lines at regular intervals down
the slope. These were ploughed and the loosened soil
removed and placed above the contour line thereby
forming the contour canal and the contour bund. Next,
grasses and leguminous shrubs were planted on the
bund to form contour hedgerows. Initially most
adopters planted napier grass (Pennisetum pur-
pureum) hedgerows. The vigorous growth of napier
grass led to its partial replacement with leguminous
shrubs. Trimming of hedgerows was to occur every
one to two months. Trimmings were to be fed to live-
stock or applied as a mulch to the alleys.

The method of extension of conservation tech-
nologies in Guba was based on the organisation of
farmers into work groups (alayon) and the utilisation
of successful adopters as part-time farmer instructors.
Farmers interested in implementing soil and water
conservation technologies on their farm organised or
joined a work group which then worked on each of
their farms in rotation. On each farm the owner and
farmer instructor designed a suitable farm plan, and
the latter then demonstrated how the technology
should be implemented. Each group and its indi-
vidual members initially received some material or
financial support, which formed the basis of a
revolving fund.

The process of adoption began in 1981 when a
leading farmer at Guba formed a five-member
alayon with his siblings to implement some of the
conservation techniques promoted by World Neigh-
bours. In 1982 the group expanded and established
the new technologies on 23 farms. In 1983
increasing farmer interest led to the formation of
three more groups. As farm development occurred,
farmers in neighbouring barangay also enquired
about the technologies. Maximum expansion of the
project occurred during 1983 and 1984. The project

supported 20 farmer-instructors in eight of the ten
upland barangay. Each farmer-instructor managed
three to four alayon groups. At the peak of the
project there were over 70 alayon groups operating
in the project area and over 1000 farmers had
adopted the hedgerow technology. Thus the project
became widely known as the most successful conser-
vation farming project in the Philippines.

Adoption of contour bunds, canals, and hedge-
rows, and ploughing of the resultant alleys, resulted
in rapid development of terraces. Once terraces had
formed, contour canals were no longer necessary and
consequently were not maintained. Terraces were
used for maize and vegetable cultivation and, to a
lesser extent, cut-flower production. The effects of
hedgerow adoption and terrace development as
reported by farmers were: reduced soil erosion,
better maintenance of soil fertility, a consequent
reduction in inorganic fertiliser requirements, crop
diversification, increased crop production, a supply
of fodder for livestock, and an overall increase in
household welfare.

Following the end of the project in Guba and sur-
rounding barangay, farmer-instructors no longer
received wages and their activities correspondingly
decreased. Similarly the activities of the alayon
groups diminished, mainly because most, if not all of
the alayon members had established the soil conser-
vation measures on their farms. Farmers reported
that the alayon groups had no further tasks to accom-
plish, although some continued to assist members in
everyday farm operations.

Several problems relating to the on-going utilisa-
tion of the technologies (particularly contour hedge-
rows) had emerged at the time of the SEARCA-UQ
survey in 1996. The development of contour canals
and terraces resulted in greater retention of water on
the field. In other contexts the resultant increase in
soil moisture would be considered desirable because
it extends the cropping season and reduces pro-
duction risk. However, the project area had heavy
clay soils. During the second cropping when rainfall
was higher, greater retention of water resulted in
water-logging problems throughout the area, particu-
larly in Barangay Guba which had the heaviest soils.
Some farmers dealt with the problem by constructing
temporary drainage canals which were subsequently
ploughed out. Other farmers suggested the need for
permanent drainage canals. MFI staff were recom-
mending the use of raised beds. 

A more general issue was that, throughout the
project area, hedgerow quality was observed to be in
decline. Where hedgerows still existed, weed species
were becoming dominant. In many farms hedgerows
no longer existed and, while some terraces were
stable, others were reverting to the natural slope.
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Several fields appeared to be in long-term fallow or
abandoned. The explanations offered by farmers
were as follows: 
(a) Hedgerows were difficult to maintain. This was

because some hedgerow species were short-
lived; hedgerows were adversely affected by two
droughts (1987 and 1989); large ruminants were
frequently tethered on the terraces during the dry
season, often without the landowner’s permis-
sion, resulting in overgrazing of the hedgerows
and damage to the terraces; and hedgerows were
difficult to re-establish once cogon grass
(Imperata cylindrica) had taken hold.

(b)  Some farmers felt that hedgerows no longer
needed to be maintained once soil erosion had
been controlled and the terraces had formed. 

(c) At the peak of adoption, farmers established
contour hedgerows over their entire farm. Later it
was found that land was required for alternative
purposes, e.g. tethering of livestock, and farmers
consequently abandoned some of their hedge-
rows. 

(d) In some cases land was left idle because of
household labour shortages, old age, illness,
death, or out-migration.

The widespread adoption of conservation tech-
nologies at Guba clearly demonstrates that project
interventions need to promote appropriate tech-
nologies (those that address the farmers’ needs
directly) at the appropriate time (as determined by
the stage of evolution of the farming system) and
with the genuine participation of farmers (utilising
farmer-instructors and small, close-knit working
groups), though not necessarily of the whole com-
munity. That is, the ‘right’ technology and extension
methodology are important. Success was also due to
a number of site-specific factors, including good
communications, close community interaction, stable
land tenure, increasing accessibility and market link-
ages, and the evolution of the farming system
towards new enterprises (Cramb et al. in press).

Within this context, however, successful adoption
at Guba was ultimately due to the effectiveness of a
coalition of actors, including staff from World
Neighbours, DENR and the Ford Foundation, and
leading farmers at Guba, coming together to address
a pressing problem and focusing resources, ideas,
and energy from within and beyond the community.
The formation of the Mag-uugmad Foundation
helped to keep this coalition in place, and extend it,
as new technical and institutional problems and
needs emerged. This does not mean that all emerging
problems were being dealt with as rapidly or effec-
tively as was the soil erosion and fertility problem in
the 1980s, but the Guba story clearly indicates the
long-term, evolving nature of farm technology

problems, hence the need for on-going linkages if
initial success with technology adoption and adap-
tation is to be sustained.

Conclusion

The successful development, dissemination and
adoption of improved technologies for smallholders
depends on more than careful planning of research
and the use of appropriate methodologies in exten-
sion. It depends on the timely formation of coalitions
of key actors – including key farmers as well as a
range of key outsiders, researchers and others –
whose interests converge sufficiently that they can
focus their resources and efforts on achieving change
in agricultural systems, if only locally and only for a
period. As Biggs and Smith (1998:10) emphasise: 

The development coalition is a curious, opportun-
istic grouping, loosely constructed through friendship
and other ties, reflecting both idealistic and self-
interested impulses. It is pervasive enough to pass
unnoticed but remains remarkably significant in
affecting outcomes of development processes, as well
as in influencing the way those processes and their
histories are seen. 

Successful adoption of technology also depends
on critical external factors – climatic events, market
fluctuations, the availability of subsidies for planting
hedgerows, livestock dispersal programs, edicts on
land tenure – which enhance (or undermine) the
effectiveness of a development coalition in pursuit of
its strategy. It also depends on a good deal of luck.

Recognising the role of diverse social actors, the
coalitions they form, and the critical elements (many
of them unique to a given context) conditioning their
success, helps our understanding of the social dimen-
sion of technical change in agriculture, particularly
from a historical perspective. Harnessing this under-
standing to enhance the process of future technical
change is more problematic. Many of these factors
fall outside the scope of conventional planning and
management concepts and frameworks. Newer
approaches, such as participatory technology
development and particpatory monitoring and evalu-
ation, while giving greater recognition to the
evolving, adaptive, and inherently participative
nature of agricultural development processes, can
themselves become ‘manualised’, causing us to over-
look the importance of personal, cultural, and polit-
ical factors which may be crucial to success (Biggs
1997). A broader and more flexible approach is
needed which gives explicit recognition to the role of
development coalitions and to the personal, cultural,
and political dimensions of coalition-building for
technology development.
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Abstract

Conventional approaches to forage technology development have not resulted in substantial
adoption of forage technologies by smallholder farmers in Southeast Asia. This paper describes
alternative approaches which were developed and implemented by the Forages for Smallholders
Project in four countries since 1995. The approaches resulted in a sounder understanding of
farmers’ perceptions of their problems and opportunities, greater adaptation and adoption of forage
technologies than had been previously achieved and gave the project a much stronger bridge into
poor farming communities. The challenge now is how to expand the benefits of locally-successful
forage technologies to more people more quickly, whilst maintaining active farmer involvement in
the expansion process.

THE PHYSICIST Niels Bohr once remarked ‘There are
only two real sciences – physics and stamp
collecting’. His quip (and the elegant response of the
Nobel Prize Committee in awarding him the Nobel
Prize in Chemistry) has lessons today even for those
of us working in agricultural research and develop-
ment. As with Bohr’s work on subatomic structure,
where making a distinction between physics and
chemistry was neither easy nor useful, unnecessary
boundaries have existed between agricultural
research and agricultural development which have
hindered adoption of agricultural technologies by
poor farmers in developing countries. 

An example of this is the track record of forage
research and development in Southeast Asia. Despite
substantial research over the past 40 years, the impact
of improved forage technologies on smallholder live-
stock systems has been generally negligible. Many of
us who have been involved in this process have been
asking ‘Why?’ and ‘What can we do to improve
adoption of promising forage technologies by small-
holder farmers in future?’ A common conclusion has
been that the lack of linkages between technology
development on research stations and technology
adoption on farms has often resulted in research pro-
grams developing technologies that offered few if
any solutions to the major problems that farmers
faced. This paper describes some approaches that
have been taken over the past five years to overcome
this problem and the major lessons learned, not only
for forage technology development in future, but for
agricultural development in general.

Conventional Approaches to Forage 
Technology Development

‘Forage technologies’ are combinations of adapted
forage varieties and ways of integrating them into
farming systems that provide tangible benefits to

1Forages for Smallholders Project, Vientiane, Lao PDR.
Email: P.Horne@cgiar.org
2Livestock Research Division, PCARRD, Los Baños, Phil-
ippines. Email: ECMAGBOO@PCARRD.DOST.GOV.PH
3CIAT, Cali, Colombia. Email: P.Kerridge@cgiar.org
4Directorate General of Livestock Services, Jakarta, Indo-
nesia. Email: fsp-indonesia@cgnet.com
5National Agriculture and Forestry Research Institute,
Vientiane, Lao PDR. Email: FSP-Lao@cgiar.org
6Forages for Smallholders Project, Los Baños, Philippines.
Email: F.Gabunada@cgiar.org
7National Institute of Animal Husbandry, Hanoi, Vietnam.
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farmers (see Gabunada Jr. et al. 2000, these Proceed-
ings). The conventional approaches that were used to
develop forage technologies were similar to those
used in field crops. From interviews with key
farmers, development workers (often researchers and
extension workers) identified problems to research,
developed technical solutions to these perceived
problems on research stations and demonstrated
these ‘solutions’ through well-supported model
farmers, expecting that adoption would occur sponta-
neously from these carefully managed demonstra-
tions (Figure 1). In most cases this approach, which
had worked well with crops such as rice, resulted in
poor adoption of forages. There appeared to be many
reasons for this poor adoption, including:

• growing forages was a new concept for most
farmers (unlike growing rice);

• the need for forages may not have been great in
the areas selected for extension;

• forages provide longer-term benefits to farmers
that are not as immediately obvious as, for
example, the direct cash benefits of improved rice
varieties;

• often, planting material of the promising forage
varieties was not locally available;

• researchers were often developing feeding tech-
nologies based on concepts such as ‘increased
livestock productivity’ and ‘improved efficiency
of utilisation of feed resources’, where farmers
decision-making was based on a much more com-
plex set of constraints, opportunities and goals. 

In 1995, AusAID provided funding for a new
approach to address these limitations. The Forages
for Smallholders Project (managed by Centro Inter-
nacional de Agricultura Tropical (CIAT) and the
Commonwealth Scientific and Industrial Research
Organisation (CSIRO) Division of Tropical Agricul-
ture) worked:

• in seven countries of Southeast Asia to evaluate
forage varieties for their adaptation to climate,
soils and potential uses on farms in Southeast Asia
(Stür et al. 2000; Gabunada Jr. et al. 2000);

• with more than 1700 farmers at 19 sites in four of
these countries to develop, implement and modify
participatory approaches to forage technology
development on smallholder farms (Tuhulele et al.
2000). The participatory approaches used by the
FSP were adapted from methods developed by
Centro Internacional de Agricultura Tropical
(CIAT) in Central and South America (Ashby
1990). These approaches are described in the rest
of this paper.

Participatory Approaches to Forage 
Technology Development

Upland farming systems in Southeast Asia are
characterised by great diversity in opportunities and
limitations for forages, not only between villages but
between individual farmers within villages. What is
surprising about this statement is that we are often
surprised by it! For example, the FSP worked in a
transmigration village (Marenu) in North Sumatra,
Indonesia, where two years earlier all farmers had
been given equal areas of similar land, an equal
number of sheep and a house. Two years later, what
was striking was the great divergence of activities
that farmers were involved in. Some had planted
forages and expanded their sheep numbers, some
were concentrating on cash crops and others were
supplementing farm incomes with jobs in town. Con-
ventional approaches to forage technology develop-
ment could not deal with this kind of diversity. As
students of statistics, researchers are trained to mini-
mise variation in experiments and compare averages
of treatments. ‘Average’ forage solutions developed
on research stations for ‘average’ farmers, however,
fail in diverse environments. 

The approach of the FSP to working within these
diverse situations was to identify robust, broadly
adapted forage varieties, which we regarded as the
basic building blocks of promising technologies
(Stür et al. 2000). Through participatory approaches
we encouraged farmers to evaluate these building
blocks and experiment with them in developing inte-
grated forage systems for the particular conditions on
their farms. The underlying principle was to give
farmers ‘ingredients and information, not recipes’
that would allow them to make decisions and take
action in response to changes in their own farming
situations. 

The right hand column of Figure 1 summarises the
process used by the FSP. Some of the steps involved
farmers making the decisions (facilitated by the
development worker) and one step was the responsi-
bility of the development worker. However, the main
step (evaluating and adapting technology options)
required a robust partnership between farmers and
the development worker to be successful. 

Before applying these approaches, it was fre-
quently necessary to carefully select communities
where there seemed to be greatest potential for adop-
tion and impact. 

Where should We Work to Maximise the 
Potential for Impact?

Many development workers and projects are respon-
sible for all agricultural development in their area
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Figure 1. Conventional and participatory approaches to forage technology development.
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including agricultural commodities from rice to live-
stock to fruit trees. Their main priority is to identify
the broad range of problems and opportunities for
improvement in their area and respond with
potentially useful technologies. Other development
workers are specialists in a particular field. This
means that they have to look for places where their
particular technologies have the greatest potential for
impact. If the particular technology is a new irrigated
rice variety, for example, then this site selection is
likely to be relatively easy, targeting farmers who
already grow irrigated rice and could benefit from
the particular characteristics of the new variety. With
forage and livestock technologies, however, the
basic concept of the technologies is very often new
to farmers. As a result, careful area and community
selection was a critical first step in our participatory
approaches. It did not matter how good our partici-
patory approaches were if there was no potential for
the technologies to have an impact in a particular
area!

How can you identify sites and communities
where your technology options are likely to have the
best potential for impact? Learning from field
experience, the FSP developed a set of criteria to
help select areas and communities where forage
technologies had a greater chance of adoption and
impact. These are framed as questions in Table 1,
which guided our early work in site selection.

At first glance some of these questions appear
trivial and self evident, and yet it is surprising how
often on-farm technology development fails because
these issues have not been addressed. This is best
illustrated using some examples from forage tech-
nology development in the FSP:

1. Is there a genuine (livestock feeding) problem?

The FSP was asked to work with a group of farmers
in one area to evaluate forages for feeding their
cattle. When we investigated more-closely, we found
they didn’t have any cattle! The motivation of the
farmers in wanting to plant forages was that it was
the requirement of the local cattle credit scheme that
they must plant a certain area of forage before they
would receive animals from the cattle bank. Without
having managed cattle before, these farmers had
little idea if they were going to have any problems
feeding their cattle. They planted forages, received
cattle and abandoned their forage plots. They did not
have a genuine problem. 

In other situations, we have been directed by
planners to areas where there are large numbers of
livestock or natural grassland areas where they see a
potential for increasing livestock production.
Diagnosis with the farmers in such situations has
often shown that there is not a gross shortage of feed
and farmers see no need to expend effort in devel-
oping more intensive forage systems. 

2. Do farmers think that this problem is important 
enough to commit their time in working towards a 
solution?

One group of cattle farmers asked the FSP to assist
them with developing better feeding systems, but by
providing seed, a tractor, better cattle breeds, fer-
tiliser and fencing material. There is no doubt that if
these had been provided they would have developed
an impressive livestock system in the short term, but
they would have failed in the long-term when the
substantial external inputs dried up. It would also not
have been possible for farmers from other areas to
adopt the systems that were developed without these
substantial inputs. The farmers did not regard the
problem as being sufficiently important to commit
their time to working towards a more-sustainable
solution.

In another area, the farmers clearly had a major
problem feeding their cattle in the dry season and
were interested in looking at forage options. How-
ever, there were so many other more-serious prob-
lems with their cropping systems and human health
(which were receiving outside support) that the live-
stock feeding problems were not a high enough
priority for them to commit any time in working
towards a solution.

Table 1: Key questions to ask when selecting communi-
ties and farmers for on-farm agricultural technology devel-
opment.

Questions For successful 
sites we need

1) Is there a genuine problem?

‘YES’
is essential

2) Do farmers think that this problem is 
important enough to commit their time 
in working towards a solution?

3) Are there many farmers and other com-
munities who have the same problem

4) Do we have potential solutions to offer 
which can provide substantial benefits?

5) Are there active local individuals or 
groups who are committed to working 
with farmers to solve this problem?

6) Are there farmers who are already trying 
to solve this problem? ‘YES’

is desirable
but not

essential
7) Is there a local enthusiast who would 

‘champion’ the resulting technologies 
in future?
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3. Are there many farmers and other communities 
who have the same problem?

At several sites, the answer to questions 1 and 2 was
‘Yes’ but we found that the farmers we were talking
to were a small group and there were no other
farmers in the area with similar problems and moti-
vations. The potential for impact and expansion was
very limited.

4. Do we have potential solutions to offer which can 
provide substantial benefits?

Even if there are many farmers with livestock
feeding problems that they could alleviate with
forages, we have to be sure that we have promising
options to offer. In one instance, many farmers in a
lowland rice cropping area had started using
irrigation to move from growing one rice crop a year
to two. These farmers were heavily dependent on
their buffaloes for draught power, manure and liveli-
hood security. Previously, the buffalo had grazed on
the rice paddies for most of the year and were fed cut
grasses from the river banks during the rice cropping
season. With two rice crops, there was not enough
grass to sustain their buffaloes throughout the year.
However, they had no vacant land which could be
allocated to growing enough forage to have a signif-
icant effect on feed supply during the wet season.
We had no potential solutions to offer.

5. Are there active local individuals or groups who 
are committed to working with farmers to solve this 
problem?

This was perhaps the most critical factor governing
the success of on-farm forage technology develop-
ment. Active and enthusiastic local development
workers, with an empathy for the participatory
approaches, can inject a great deal of momentum
into the forage technology development even in an
area where the potential may initially appear to be
limited. This is particularly true for forages, which
are a new concept for most farmers and have slow
early growth compared with many crops. At one
very successful site the development worker said ‘it
was hard to start with because the farmers needed
regular encouragement to look after the small seed-
lings, but once the plants were tall and they could
start to see the benefits, my job became easier’.

6. Are there farmers who are already trying to solve 
this problem?

All institutions and individuals working in rural
development want to work with innovative farmers.
We found that identifying and working with farmers
who had already been working actively, often on

their own to solve their problems, increased the
chances of successful technology development.
These farmers usually identify themselves during
diagnostic sessions with the community.

7. Is there a local enthusiast who would ‘champion’ 
the resulting technologies in future?

At several FSP sites, the momentum of local expan-
sion of promising forage technologies came from the
involvement of a local enthusiast (sometimes a
farmer, sometimes a development worker, sometimes
a trader or local official) who actively ‘championed’
the technologies. 

To help answer these seven questions and select
‘possible candidate sites’ for developing agricultural
technologies with farmers, there is a need to collect
secondary information. However, it is important to
collect only the minimum data set necessary to
answer the questions. There is a tendency at this
stage of site selection to collect too much irrelevant
data that becomes so daunting to interpret that all of
the information is ignored. In the FSP, we used:

1. Environmental and census data (from local 
government statistics)

These helped us understand which forage varieties
might be adapted to the area. These data can some-
times be inaccurate and difficult to collect. The most
important data for forages were:
• Climate data (average monthly rainfall and max./

min. temperatures for the past ten years);
• Livestock data (numbers, location, type);
• Soils data (broad fertility status and pH ranges for

the soils in which forages are likely to be planted).

2. Key information and observations (from 
discussions with key individuals and from field 
visits) 

This information helped us to understand what live-
stock feeding problems might exist and what possible
technology options we might be able to offer. It was
generally more useful and easier to collect than the
environmental and census data. For forage tech-
nology development, there were some key questions
we would ask local government officials, agricultural
extension workers and individual farmers:
• What are the key problems affecting agricultural

development in the area? 
• What is the major land use and it constraints?
• Who owns the land?
• How big are the farms?
• Why do farmers keep livestock?
• Who keeps livestock (only certain ethnic groups?

only the wealthy?)
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• What type of animals and how many do farmers
raise?

• What are the main problems with keeping live-
stock?

• Who is responsible for looking after the livestock
(the men? the women? shared?)

• How are the animals fed and managed?
• How do farmers overcome these problems now?
• How are the farming and livestock systems

changing?
Having used this information to identify com-

munities where the forage technologies might have
potential, we started the process of Participatory
Technology Development.

Participatory Technology Development

‘Participatory technology development’ (or PTD) is
a broad concept referring to development approaches
which have ‘active farmer participation in all stages
of the development process’ as a central principle.

‘If you give a man a fish you feed him for a day, 
if you teach the man to fish you feed him for a 
lifetime . . . but if you ask the man about fishing 
he may prefer to diversify into tree crops and 

livestock production.’

There is a bewildering diversity of tools and
approaches that fall under this concept of PTD, but
an intriguing convergence of experiences and under-
pinning principles. This paper does not attempt to
cover the many tools and approaches which are well
covered in other publications (some recent examples
being van Veldhuizen et al. 1997 a, b; and Hagmann
1998) but to summarise the approach used by the
FSP and the lessons learned from this.

Figure 2 summarises the PTD concept used by the
FSP. The key to this process was active involvement
of the community at all stages of technology devel-
opment (prioritising problems, identifying possible
solutions to test, experimentation and evaluation). 

Having identified a community where forages
appeared to have potential, the first step in PTD was
to confirm this potential through a village meeting
where the community diagnosed and prioritised the
problems they experienced in their farming and live-
stock systems. This was a process similar to Partici-
patory Rural Appraisal (PRA) and used many of the
tools of PRA, but was generally much quicker than
PRA as it is usually implemented (taking no more
than one day) and was directed towards ‘Action’ not
‘Appraisal’. It moved beyond simply gathering lists
of problems into problem diagnosis and action
planning.

Figure 2. The Participatory Technology Development approach used by the FSP.
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There were several common steps in the diagnosis:
a. Familiarisation with the area (for example, a

village walk to allow the development workers to
become familiar with the landscape and farming
systems and get some ideas about opportunities
and limitations);

b. Resource inventories (This was often the first
process and involved farmers describing their
village resources through mapping, seasonal
calendars and historical calendars. It not only
served as a basis for discussion of problems in the
farming systems but broke down communication
barriers in a participatory process that was
initially strange to farmers);

c. Problem identification (With active facilitation,
often using cards on which to write problems,
farmers identified the major problems they face in
their agricultural and livestock systems);

d. Problem analysis (The community would iden-
tify causal linkages between these problems);

e. Current management of these problems (The
community would describe how they have coped
with these problems until now. This not only
showed which problems they regarded as being
important but identified innovative, motivated
farmers who have been actively trying to solve
these problems in the past);

f. Prioritisation of problems the farmers want to
work towards solving;

g. Agreement on a plan of action between the
development worker and the community to
evaluate a range of technology options that have
potential to alleviate the priority problem(s).
Following diagnosis, individual farmers and, in

some cases, farmer groups, would begin planting and
evaluating forage varieties, many of which had been
selected from on-station research (Figure 2). These
farmers were encouraged to plant forages wherever
and in whatever ways they wished to test them,
although the development workers collaborating with
the FSP would provide some suggestions and infor-
mation on establishment and management. These
development workers would then follow-up with par-
ticipatory evaluations in which the farmers described
which forage varieties/technologies they preferred
and why. In many areas the development workers
were able to work with existing farmer groups or
form special interest groups of farmers who were
interested in evaluating forages. Ultimately, however,
each farmer wanted to grow forages on his or her
own land and individual follow-up was very
important to support on-farm development at all sites.
Farmer groups do not always exist or in such cases
may not be appropriate for particular situations, and
the FSP worked with individual farmers.

It was common that some farmers would quickly
see benefits of particular varieties and expand their
plots and neighbouring farmers would spontaneously
start planting forages (‘Local expansion’ – Figure 3).
Others would maintain their plots without expanding
or would abandon them if the benefits were not
immediately obvious. Regardless of the farming
system, however, we found that farmers always
wanted first to test varieties in small plots, usually
near their houses, and only with time (usually after
one or two seasons when some farmers became
convinced of the potential benefits of particular
varieties) would they begin to experiment with novel
ways of integrating forages onto their farms (‘forage
systems’ – see Figure 3). These are the farmers who
became the ‘core’ that drove the technology develop-
ment process of the FSP. 

In some cases, as their experience with forages
increased, farmers found new problems to solve with
forages or developed new opportunities for forages
by changing their farming systems. An example of
this kind of innovation occurred in northern
Vietnam, where we started working with farmers to
evaluate forages for feeding their buffalo in the dry
season. Most farmers were initially impressed with
the forage varieties that they tested but did not want
to allocate a lot of valuable crop land to planting
forages. The FSP almost withdrew from the site
because of the lack of potential when several farmers
started feeding their fish (carp) with forage grasses.
This caused great interest among other farmers in the
area since most farmers had fish ponds and there was
a severe shortage of feed available for fish. Forages
in backyard plots for cut and carry feeding of fish are
now expanding rapidly in this area. Some farmers
are replacing dryland crops with forages to expand
their fish production. The farmers taught us a
valuable lesson: ‘If you don’t feed your buffalo in
the dry season, they get thin, but they get fat again in
the wet season. If you don’t feed your fish, they die’.
Some of the earlier farmers are now planting forages
to fatten cattle, another source of cash income.

Expanding to New Areas – More Benefits for 
More People More Quickly

One measure of success is when farmers expand
their areas of forage and neighbouring farmers spon-
taneously adopt the new forage technologies. We
have seen this occur in many sites and examples are
given in other papers in these Proceedings (e.g.
Gabunada et al. 2000; Nacalaban et al. 2000; Ibrahim
et al. 2000). For example, at Malitbog, Philippines,
the number of farmers evaluating forages expanded
from 15 farmers in the first year to more than
170 farmers in the third year, and almost 50 farmers
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had expanded their forage areas considerably. Our
present concern is how we can most rapidly expand
to new areas. 

The participatory approaches promoted by the
FSP are not part of a process that has a clear end
where development workers eventually withdraw,
but are part of a process that demands changing roles
of farmers, development workers and institutions in
an evolving partnership. As local expansion starts to
occur, the roles of development workers evolve more
towards that of being facilitators of farmer-to-farmer
exchange of ideas and planting material. The chal-
lenge facing us now is how to expand more benefits
of locally successful forage technologies to more
people more quickly. How can we expand impacts
but maintain the participatory approaches and prin-
ciples of active farmer involvement that are ‘inherent
in smallness and cannot simply be replicated’ (IIRR
1999). It is evident that this has to involve not only a
scaling-out of geographic impact but a scaling-up of
institutional capacity and the formation of strategic
alliances or development coalitions. 

Some Lessons Learned

The participatory approaches being developed by the
FSP are an on-going learning experience for all
involved, based on a cycle of field activities
followed by reflection on outcomes and modification
of the approaches. There are no shortcuts to this
learning process. The approaches do not constitute a
series of steps that can be rigidly followed but are

more ‘a complex conjunction of people, events and
luck, often with unanticipated outcomes’ (Cramb,
2000). As such, it was often difficult for develop-
ment workers to adopt the new approaches. With
time, however, they found that, although ‘the partici-
patory approaches are time consuming and require a
lot of legwork, … [it is] … through participatory
methodologies we have finally found a way to bring
forage technologies to the farmer’ (Staples and
Roder 1998). 

Despite these benefits, the participatory approaches
are currently fragile. This is partly because there are
few experienced development workers who can
confidently operate within such an unstructured
framework. Training courses do not necessarily
change this. What is needed is a program of field
experiences and mentoring that will give those
development workers who already have an empathy
for participatory approaches, the decision tools,
methods and skills they need to work more con-
fidently with farmers in the field. ‘We shouldn’t try
to standardise innovation but systematise it’ (Uphoff,
quoted in IIRR 1999). 

The participatory approaches are also fragile
because of pressures within national organisations
and projects for ‘quick results’. This results in
pressures to reproduce or ‘photocopy’ locally suc-
cessful technologies from one site to another using
the conventional extension approaches. This is rarely
successful (as has been widely experienced by
development projects that have tried to promote
contour hedgerows in the uplands of Southeast Asia).

Figure 3. The process of development of integrated forage systems on farms.
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Farmers in a new area will want to experiment with
‘strange’ new varieties just as much as did the orig-
inal farmers. However, new farmers may start imme-
diately evaluating forage systems (not simply
varieties) in an area where there are many experi-
enced farmers already using forage systems. Finding
ways of scaling-up locally successful technologies
within a participatory framework is the next major
challenge in methodology development (see IIRR
1999; Cramb, 2000; Connell, 2000).

There is no doubt that the participatory
approaches have given FSP a much sounder under-
standing of farmers’ perceptions of their problems
and opportunities, and given us a much stronger
bridge into poor farming communities … a bridge
based on trust and mutual respect. Many other
researchers, extension workers and project personnel
in Southeast Asia are familiar with the benefits of
these approaches and the concepts of implemen-
tation, but are looking for practical guidelines on
how to implement them in the field.
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Farmer Participatory Research in Latin America:
Four Cases

A.R. Braun1 and H. Hocdé2

Abstract

Farmer Participatory Research (FPR) emerged in response to limitations of top-down R&D
approaches. In Latin America, the principles and concepts of FPR are rooted in earlier participatory
research experiences in fields such as education, sociology and health, usually played out within a
community-development context. Contributions of Paulo Freire and Orlando Fals Borda are dis-
cussed briefly. To analyse these experiences, a typology based on decision-making locus in
research, farmers’ and scientists’ roles, and the style of research conducted was used. Three
approaches were distinguished: scientist-led, farmer-led and interactive research. Four cases are
analysed: (1) Farmer-to-Farmer program, Nicaragua, founded in 1987 by the National Farmers and
Ranchers Union (UNAG) based on volunteer farmer-promoters. The focus is on low external-input
agriculture. (2) Diagnosis, Investigation and Participation (DIP), formed in 1994 by a multi-
disciplinary team with linkages to the Veterinary Medicine and Animal Science Faculty at the
Autonomous University in Yucatan, Mexico. Their objective is to improve the quality of life of
indigenous communities at the forest-agriculture interface through participatory innovation based
on local resources. (3) Farmer Experimentation, initiated by PRIAG (Regional Program for
Reinforcement of Agronomic Research on Basic Grains) in Central America, in 1991. The
objective is to increase the self-reliance of small- and medium-scale producers in generating and
disseminating technology. (4) Local agricultural research committees (CIALs), first launched by
CIAT in Colombia in 1990, to strengthen rural communities’ capacity as decision-makers and
innovators of agricultural solutions and to exert demand on the formal R&D system. The discussion
focuses on similarities and differences in the processes, principles, roles and relationships under-
lying these experiences and key lessons learned.

IN THE development context, participatory research
may be defined as a process whereby a group or a
community identifies a problem or question of
interest, reviews what is known about it, conducts
research on it, analyses the information generated,
draws conclusions and implements solutions (modi-
fied from Selener 1997). In this definition, the locus
of decision-making rests implicitly within the group
or community involved. Farmer Participatory
Research (FPR) is understood by many to be one
element in a larger participatory development agenda

that aims to change the orientation of existing
research and development (R&D) structures, develop
sustainable community-based research capability and
create new social and political institutions (Okali et
al. 1994). 

Intellectual Roots of FPR in Latin America

Participatory research approaches have been devel-
oped and applied in four broad areas: (1) community
development, (2) action research in business and
industry organisations, (3) action research in schools
and (4) farmer participatory research (Selener 1997).
FPR emerged as a response to the limitations of
earlier top-down agricultural research approaches
that often failed to deliver significant improvements
in levels of well-being for the poor in complex, risk-
prone environments (Chambers et al. 1989; Conway

1Project Manager, Approaches to Participatory Research,
CIAT, Apartado Aéreo 6713, Cali, Colombia. Email:
a.braun@cgiar.org
2CIRAD-Tera, Centre de Coopération Internationale de
Recherche en Agronomie pour le Développement, Apartado
Aéreo 855, 2150 Moravia, Costa Rica. Email: henri.hocde
@cirad.fr
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1997). FPR draws upon concepts from earlier
participatory research experiences, involving a broad
diversity of disciplines including non-formal adult
education, sociology and health (e.g. Gianotten and
Wit 1985; Lammerink and Wolfers 1994). FPR in
Latin America is particularly strongly rooted in
concepts that emerged from participatory research
experiences in community development. Paulo
Freire and Orlando Fals Borda rank importantly
among the protagonists of participatory approaches
and made major contributions to the community
development field in the late 1960s and early 1970s. 

A major break from traditional concepts of adult
education occurred in Brazil, catalysed by Freire
(1970, 1973), who was appalled by the situation of
the illiterate poor. Freire conceived education to be a
tool for changing society structurally. Knowledge,
which he equated with power, had traditionally been
monopolised by an elite that sought to protect its
interests. The learner was considered a passive
recipient of knowledge, deposited by an educator,
just as money is deposited in a bank.

Freire organised a multidisciplinary team to
develop educational materials that would stimulate
the poor to reflect on their lives and on the under-
lying causes of their conditions. People were organ-
ised in ‘cultural circles’ in order to recover their
identity and indigenous knowledge. Dialogue on
controversial issues such as land tenure rights was
the central process, followed by reflection and then
action. Thought-provoking photographs were used to
initiate this process, which Freire called concienti-
zação, a Portuguese word that implies a liberating
process, whereby oppressed people evolve towards a
state of critical consciousness. Threatened by his
efforts to change society structurally, the Brazilian
government jailed Freire, who eventually sought
exile in Chile. He later worked in Portuguese-
speaking African countries.

Another militant who sought to construct a new
social order was the Colombian sociologist, Orlando
Fals Borda (Fals Borda 1985). Coming from an
academic setting, Fals Borda was isolated from the
realities of rural life. Motivated by the desire to find
a balance between reflection and action, he and a
group of university intellectuals went out into the
field to bring science to rural people. At first, com-
munications barriers and differences between their
concepts of reality caused the farmers to reject Fals
Borda’s group. Moreover, the technological solutions
developed by the university researchers were not
applicable to rural conditions. After a process of deep
reflection, Fals Borda radically reoriented his work,
no longer treating rural people as passive ‘objects’,
but encouraging them to become active ‘subjects’ or
agents of their own liberation. For a period, he was

involved in militant action research, collaborating
with an aggressive association of small farmers that
had invaded lands belonging to large cattle ranches in
northern Colombia. Fals Borda continued to try to
improve local access to technical and scientific
knowledge by providing systematic feedback to
researchers about farmers’ needs. The establishment
of feedback mechanisms between farmers and
scientists, and the awakening of intellectuals to new
perspectives on the realities of rural life were among
the most valuable outcomes of his work (Fals Borda
1987).

FPR draws upon a number of concepts that origi-
nated in the work of Freire and Fals Borda and other
early pioneers – the most notable being:
• the iteration or repeated cycling of reflection and

action;
• the breakdown of subject-object polarity;
• the rejection of passive knowledge banking in

favour of active knowledge acquisition and
generation through participation in research and
analysis, and application of the results;

• facilitation of the development of critical con-
sciousness by external actors.

The Emergence of FPR
The term Farmer Participatory Research was coined
by Farrington and Martin (1987). FPR emerged as a
response to the limitations of earlier agricultural
research and extension approaches such as on-farm
and farming systems research and the ‘Training and
Visit’ extension model. In these earlier approaches,
farmers were often considered as research subjects,
components of the system under investigation, or
passive recipients of extension messages. FPR has
received increased attention and recognition since
the ‘Farmer First’ (Chambers and Ghildyal 1985;
Chambers et al. 1989) and Participatory Technology
Development (Haverkort et al. 1988) concepts were
first introduced in the 1980s. In contrast to earlier
agricultural research and transfer-of-technology
approaches, FPR advocates farmers’ involvement as
decision-makers at all stages of the process,
including the early stages of problem definition,
prioritisation and the setting of research objectives. 

It should be stressed that there is no single model,
prescription or recipe for the process that we are
calling FPR. Not surprisingly, an often-confusing
array of approaches, methods, platforms, tools,
relationships and terms is associated with FPR. In his
analysis of the historical development of partici-
patory research, Selener (1997) emphasised: 

‘The realisation that there is an array of participatory
research approaches may be disconcerting at first. But
it is clear that no single approach can address the mul-
tiple realities existing within society.’
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A Typology of Agricultural and 
NRM Research Strategies

A simple typology of agricultural and NRM research
approaches1 was developed to facilitate the analysis
of FPR experiences. The typology draws upon con-
cepts from earlier classifications (Biggs 1989; Pretty
1994; Mikkelson 1995; Ashby 1996; H. Hocdé and
B. Triomphe, unpublished; S. Sherwood, unpub-
lished) and on recent analysis by the CGIAR2

Systemwide Program on Participatory Research and
Gender Analysis (see Lambrou 2000; Probst 2000).
It is based primarily on the locus of decision-making
with respect to the research process and secondarily
on the respective roles of farmers and scientists and
on the style of research conducted. Three broad
research approaches are distinguished (Table 1):
scientist-led, farmer-led and interactive. Rather than
a rigid classification system, the typology is intended
as a conceptual tool for analysing the relationships
among different approaches, recognising that they
often have overlapping boundaries.

Scientist-led research

In this approach, scientists determine the research
agenda and conduct formal research, employing
hypothesis testing, controls and replication, and
drawing upon the full range of tools associated with
the scientific method. Scientists may consult with
farmers and may involve them as collaborators in
experiments. When consultation with farmers is
practised, it may be with groups or individuals, and it
may employ Participatory Rural Appraisal/Assess-
ment (PRA) tools3 (e.g. focus-group discussions;
semi-structured interviews; seasonal and historical
diagramming; mapping and modelling; preference
and wealth ranking; transect walks; institutional
mapping) to gather information and to improve com-
munication with rural people (World Bank 1994).

Farmer-led research

Farmers – Individually or collectively – determine the
research agenda and conduct the research. Farmers,
scientists or other professionals may be involved as
facilitators in one or more steps of the research
process and often introduce and apply PRA tools to
structure communication with and among farmers. In
general, farmer-led research is non-formal and does
not apply concepts such as replication and control. 

Interactive research

In this approach, both farmers and scientists are
involved in determining research agendas, which are
mutually integrated, complementary and synergistic.
The interactivity arises because the scientists’
research is demand driven and the farmers are
evaluating the options under development by formal
research centres alongside other alternatives.
Scientists are involved as facilitators of the local
research process with farmer groups or individuals,
and this facilitation may include teaching farmers key
elements of the scientific method, such as replication
and control, offering ideas, information and access to
technology, and helping to establish contacts.

Scientist-led research is the least participatory of
the three approaches. Although farmers may be con-
sulted or involved as collaborators, they are not
directly involved in decision-making about research
priorities or about the research process itself. This
approach is complementary to farmer-led and inter-
active research, and continues to be the principal
strategy for elucidation of fundamental biological
and ecological principles and processes. Agricultural
and NRM research methods, tools and approaches
are other important products of scientist-led
research.

It should be noted that the typology does not
include participatory learning approaches such as the
Farmer Field School (FFS) or CATIE’s4 INTA-IPM5

project in Nicaragua6 (CATIE, unpublished). Simi-
larities, differences and complementarities between
participatory learning and participatory research

1In this paper, an approach refers to a body of experiences
or platforms that share key principles and processes, but
that may differ in organisational form and deploy different
tools. The concept of platform was originally introduced to
the literature of sustainable agriculture R&D by Röling and
Wagemakers (1998). A platform is an implemented,
coherent set of principles and processes, organisational
forms and tools.
2Consultative Group for International Agricultural
Research.
3We define a tool as a conceptual or physical aid or device
that facilitates the accomplishment of a specific partici-
patory research objective.

4Centro Agronómico Tropical de Investigación y Enseñanza.
5Instituto Nicaragüense de Tecnología Agropecuaria-
Integrated Pest Management.
6The CATIE INTA-IPM project has concluded that both
participatory and conventional (scientist-led) research are
needed to develop the agricultural technology and strategies
for strengthened farm family management of ecological
variability. The project has identified the need to increase
farm families’ capacity to select and modify efficient and
appropriate pest management practices. Farm families and
IPM professionals associated with the project have under-
taken a broad array of participatory evaluations of IPM
methods for coffee, tomatoes, cabbage and plantains.
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approaches are discussed in an analysis of FFS and
CIALs (Braun et al. 2000).

The remainder of this paper is devoted to compar-
ative analysis of several FPR experiences from Latin
America. Our objective is to identify similarities and
differences in the processes, principles, roles and
relationships underlying these experiences and to
summarise key lessons learned.

A review of formal and grey literature was under-
taken; however, the scope was not exhaustive. The
review was conducted in two stages. After compiling
the available information about each experience and
conducting an email survey to capture additional
information wherever possible (including drafts and
submitted versions of papers), each case was classi-
fied according to the typology, and its essential
aspects were summarised (Table 2). Several of the
cases had characteristics of both the farmer-led and
interactive approaches. These are indicated in Table
2 as mixed-mode experiences. 

Four cases were chosen for in-depth analysis
because they offered:
• systematised analysis of principles, processes,

roles, relationships and lessons learned;
• evidence of a proven track record;
• diversity and contrast.

The selected cases (Farmer-to-Farmer, DIP,
PRIAG and CIALs) span the continuum of farmer-
led and interactive approaches. The Farmer-to-
Farmer approach clearly falls at the farmer-led end
of the continuum. DIP and PRIAG are rooted in the
Farmer-to-Farmer approach, but also share elements
of the interactive approach and are considered as
mixed-mode cases. The final case, Farmer Research
Committees (CIALs)7, represents the interactive end
of the continuum.

The FPR Landscape in Latin America
A farmer-led experience

Farmer-to-Farmer8

The Farmer-to-Farmer program was founded in
Nicaragua in 1987 by the National Farmers and
Cattle Ranchers Union (UNAG)9. It started with
exchange visits between farmers from Nicaragua and
Mexico with the aim of promoting and diffusing
appropriate technologies among poor farmers. The
program was a reaction to the top-down transfer-of-
technology model that prevailed in Nicaragua during
the 1980s, which promoted expensive technology
packages involving improved varieties, irrigation,
imported chemical fertilisers, pesticides and agricul-
tural machinery. The program sought to improve soil
fertility, productivity and living standards, while
reducing production costs and external dependency.

Soon after their inception, Farmer-to-Farmer
exchanges rapidly began to resemble classical
technology transfer, but with the role of the exten-
sion agent filled by farmers. It became clear that pro-
moting externally developed technologies, even
when they were of farmer origin, had its limits:
hence there was a need for farmers to test candidate
technologies in their own fields. 

In this approach, volunteer farmers or promoters,
who are willing to share their knowledge and experi-
ence with others, conduct experiments in their own

7CIAL is the Spanish acronym for Comité de Investigación
Agrícola Local. Other names in English are Farmer
Research Committees, Local Agricultural Research Com-
mittees and Committees for Local Agricultural Research.
8Farmer-to-Farmer is known as Campesino-a-Campesino in
Spanish.
9Unión Nacional de Agricultores y Ganaderos.

Table 1. A typology of agricultural and natural resource management research approaches.

Research type Decision-makers Roles of farmers and scientists Research style

Scientist-led Scientists determine research agenda  • Scientists conduct research
 • Farmers may or may not be 

consulted; they may or may not 
collaborate

Formal

Farmer-led Farmers determine research agenda  • Scientists or farmers may facilitate 
farmer research

Non-formal

Interactive Farmers and scientists develop 
interactive and integrated research 
agendas. Decision-making about local 
research is done locally. Decision-
making by formal research services is 
influenced by their clients’ priorities 

 • Farmers and scientists conduct 
research interactively

 • Scientists facilitate farmer research 
 • Two-way communication is 

organised to facilitate mutual 
feedback

Farmers may conduct 
formal or non-formal 
research
Scientists conduct formal, 
demand-driven research
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*PTD connotes the specific farmer-led approach developed by the consulting group, ETC International. It is also an
umbrella term to describe an approach or activity that combines technology development with participatory methods
(Sutherland et al. 1998)

Table 2. Selected Farmer Participatory Research experiences in Latin America.

FPR Experience
Institution/

Area of Influence Highlights

Farmer-led

Farmer-to-Farmer 1.  UNAG/Nicaragua
2.  COSECHA/Honduras

1.See Programa Campesino a Campesino 1999, Hocdé in press; 
Website: http://www.copacgva.org/ifapidc97.htm#UNAG

2.Founded by R. Bunch, Regional Representative of World 
Neighbours and author of Two Ears of Corn (Bunch 1982). The 
primary objective of COSECHA is to disseminate the effective use 
of ecologically sound Agri-Cultural Development. It has training 
and rural development programs that serve as models in areas such 
as agroforestry and soil restoration (Bunch 1990; Bunch and Lopez 
1994). Website: http://www.desarrollo-rural.hn/docs/curriculum/
cosecha.html

Farmer inventors Panamerican School of 
Agriculture (EAP), 
Zamorano, Honduras

See Bentley 2000.

Participatory Technology 
Development (PTD)

1.  Ideas/Bolivia & Peru 1.The PTD* concept was originally developed by ETC (Waters-
Bayer 1989; Haverkort et al. 1991); Website: {HYPERLINK http:/
/www.etcint.org/)}. Ideas works with Andean peoples, who 
conduct experiments by themselves. Indigenous knowledge is 
considered to be of great value and is the starting point for PTD. 
Emphasis is on low external inputs. Seeks to institutionalise PTD 
in communities. Role of institutions is to provide support in 
accessing information and in networking.

Mixed mode

Farmer Experimenters 1.PRIAG (CORECA/EU, 
IICA, KIT, CIRAD)/ 
Central America

2.World Neighbours/ 
Bolivia

3.UNICAM/Nicaragua
4.As-PTA/Brazil

1.See text, Hocdé in press, and Jaén & Silva (1995)
2.See Ruddell (1994) (Website: http://www.wn.org)
3.This NGO has supported the farmer-led experimentation process 

for 7 years. Emphasis on women, family and Farmer Experimenter 
groups. Collaborates with municipalities in some cases. Current 
emphasis is on introducing concept of Farmer Experimenters in 
producer organisations. 

4.This NGO supports rural farmer associations in learning how to 
manage their own experiments to strengthen family farming within 
difficult agroecological systems. Emphasis on generation of local 
knowledge. Website: http://www.dataterra.org.br/aspta/faspta.htm

DIP FMVZ-UADY/Yucatan, 
Mexico

See text, Gündel (1998) and Anderson (1998).

Interactive

PPB INIAP, Ecuador; 
EMBRAPA-CNPMF, 
Brazil; EAP-Zamorano, 
Honduras; CIAT; CGIAR 
SP-PRGA

See CGIAR (1999), Sperling et al. (in press); Website: http://
www.prgaprogram.org/

CIALs CIAT – 8 countries of 
Central & South America

See text and Braun et al. (2000), Ashby et al. in press; Humphries et 
al. (in press). Website: http://www.ciat.cgiar.org/cials
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fields. Each takes responsibility for guiding a group
of experimenting farmers from his/her community,
visiting them regularly to help with planning, imple-
mentation and interpretation of their experiments.
Promoters also organise and give training on topics
determined by their own accumulated experience and
concrete results, ranging from soil conservation,
cover crops, husbandry, forestry and organic agricul-
ture to cropping systems and diversification. They
focus their experiments on low external-input agri-
culture10. Today in Nicaragua, there are 700 farmer
promoters working throughout the country in a wide
range of agroecological and socio-economic con-
texts. The approach has taken root throughout
Central America and is applied by many NGOs and
in some R&D projects.

The farmers themselves define the research
agenda, manage the experiments and interpret the
results. They may do this individually or in groups.
Generally, they do not apply formal scientific
methods such as the use of control plots or repetitions.
Two key elements in the Farmer-to-Farmer process
are the farmer promoter and the mechanisms of com-
munication employed (Hocdé in press). 

The promoter’s basic function is to find technical
solutions to problems in smallholder agriculture. A
main task is therefore to communicate solutions to
neighbouring farmers who are also searching for
answers to their problems. In order to have credi-
bility as a communicator, a promoter needs to have
tested recommendations on his/her own land. The
two functions and processes – experimentation and
communication – are therefore interdependent.
Promoters do not recommend technical recipes or
packages, but rather suggestions or ideas to stimulate
experimentation by others. A promoter’s main tool
for convincing others is through mentoring and
setting an example, although workshops and training
events are also employed. The goal of the Farmer-to-
Farmer movement is to promote a culture of inquiry
and experimentation among smallholder farmers. 

Sharing and disseminating knowledge horizon-
tally is a central responsibility of each promoter.
Each communicates intensively with other farmers,
as well as with other promoters, using traditional
communication tools such as sociodrama, theatre,
poetry and music. A diversity of mechanisms such as
forums and exchange visits are used, employing a
broad range of PRA tools. 

Promoters organise exchange visits involving
farmers and communities. They may involve small
or large groups and be of short or long duration, 1–4
days. Experiments are exposed to the critical eye of a
diversity of people, each with his or her own per-
spective. These are intensive training and learning
opportunities and their pedagogical content can be
considerable. During exchanges, participants explain
and discuss results, methods and procedures, often
amid criticism, argument and debate. Each par-
ticipant analyses the strengths and weaknesses of his
ideas and results before the group. The atmosphere
of mutual reinforcement and encouragement per-
meating these events helps motivate farmers to con-
tinue experimenting. Learning from mistakes is
encouraged, as is the idea that each person follows
his own problem-solving path. 

Promoters facilitating these situations must be
able to create a constructive and productive atmos-
phere, and to bring out and synthesise the ideas of
others to orient and guide the design of new exper-
iments. This requires that promoters be highly
skilled in facilitation techniques.

Lessons learned

The Farmer-to-Farmer process can result in radical
changes in farmers’ mental maps of their role in the
process of technology generation and diffusion.
Through involvement in the program, farmers realise
that they are capable of experimenting, offering
solutions, communicating and transmitting techno-
logical options to others (Merlet 1995). 

The Farmer-to-Farmer process builds enthusiasm,
self-confidence, pride and hope for the future
(Programa de Campesino a Campesino 1999).
Motivation grows as creative capacities are tapped,
and the attitude of dependency on external actors
diminishes as farmers begin to identify themselves as
experimenters. The most radical of the farmers
involved in the program view it as a way to break the
monopolisation of the technology-development
process by agricultural professionals. 

A number of initiatives within and outside of
Nicaragua are applying this approach. Although
many of these conserve the horizontal communi-
cation between farmers, which is the key methodo-
logical element of the approach, they may omit the
other key dimension, which is the creation of a social
movement of innovators, making their own decisions
and supported by their own organisational structures.
This has led to some confusion as to what this
approach really consists of. When looking at these
experiences, care should be taken to see which
dimensions are actually being applied.

10The rationale behind the focus on low external input agri-
culture is that the farmers targeted by the program have
extremely limited access to purchased inputs, live in remote
locations and/or have little purchasing power.
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Technological lessons

• Farmers’ research themes tend to concentrate on
agronomic, animal husbandry and technical issues.

• In some cases, the advent of a solution generated
by promoters leads to excessive promotion of the
technology over an ongoing search for solutions
to other limiting factors.

• The strong emphasis on low external-input tech-
nologies can be a barrier dissuading some farmers
from participating in the Farmer-to-Farmer move-
ment, thus impeding its growth.

Methodological lesson

• Farmers’ concepts of the experimental process are
different from those of formal researchers. For
example, farmers may not limit what they con-
ceive of as experimentation to plots specifically
designated for that purpose.
The relationship between Farmer-to-Farmer initia-

tives and the formal research sector have tradition-
ally been limited, with a few notable exceptions11.
Advocates of the Farmer-to-Farmer approach con-
tend that formal researchers tend to consider the
experiments conducted by farmer promoters as an
extension mechanism rather than as bonafide
research. They also complain that promoters have
tended to find few useful elements in the technolog-
ical solutions offered by formal researchers. Holt-
Jimenez (in Scarborough 1995), who participated in
the creation of this program, argues that it is indeed
possible for professionals to participate in the
process, but that most of them need to be trained by
campesino promoters in order to do so successfully.
Overcoming the mutual reservations between pro-
moters and professionals would undoubtedly consti-
tute a leap forward, thereby improving and enriching
the work conducted by both. Potential gains from the
joint development of realistic solutions to concrete
problems in farming lie not only in the better design
and management of experiments, but also in the
increased diversity of options that would become
available.

Despite its limitations, the Farmer-to-Farmer
experience constitutes an important reference point
for both the farmers themselves and formal agricul-
tural services, in terms of demonstrating the potential
of smallholder farmers as researchers and communi-
cators. This approach is of historical significance,
because it made a significant break with the conven-
tional models of knowledge and technology transfer.

Mixed-mode experiences

Diagnosis, Investigation and Participation (DIP). 

In 1991, participatory research and rural assessment
methodology was introduced into the graduate
curriculum of the School of Veterinary Medicine and
Animal Science of the Autonomous University of the
Yucatan (FMVZ-UADY), Mexico, as part of an
ODA-sponsored project (DIP unpublished). The DIP
group formed in 1994 as a multidisciplinary team of
10 members and decided to conduct participatory
research on backyard animal production. Their objec-
tive is to improve the quality of life of indigenous
communities at the forest-agriculture interface in the
region through participatory innovation based on
local resources.

DIP, which emerged in response to the need to fill
the gap between conventional research and farmers’
needs that were not being addressed by government
research and extension systems, proposes to facilitate
endogenous change among small farmer families to
improve food security and family well-being through
the sustainable use of natural resources. Equity is
sought both in terms of benefits from agricultural
innovation and in the development of gender-differ-
entiated knowledge systems. The resulting process
can be divided into four overlapping, interlocking
phases (Figure 1), which can be repeated as often as
necessary and be constantly readjusted by the par-
ticipants on the basis of new information (Gündel
1998).

Appraisal

 In this phase, researchers and farmers establish the
common vocabulary essential for effective com-
munication. This is accomplished by using PRA
tools such as maps, calendars, ranking exercises and
semi-structured interviews in order to identify the
problems and potentials of the local agricultural
system and to understand farmer strategies for its
management. Changes that occurred within the
system in the past and existing sources of informa-
tion on innovations are identified. The outcome is
shared information on existing local knowledge and
concepts.

Convergence

In the convergence phase, the actors involved nego-
tiate and agree upon shared objectives, activities to
be undertaken together, and the division of tasks and
responsibilities. Negotiation does not always result
in an agreement. Where there is no convergence of
interests among the actors, the process is generally
discontinued. In some cases, however, a partial con-
vergence can be reached, making it possible to

11An example is the close articulation between the Farmer-
to-Farmer program and the Soils Department of the
Agronomy School of Nicaragua’s National Agrarian
University.
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 Reflection Appraisal 

Convergence Experimentation

Processes

decisions made for next cycle

DIP
facilitates

SWOT analysis
preference Ranking

future visioning

NGOs
FMVZ-UAY

DIP articulates
with other actors

analysis &
systematisation

Identification of
evaluation criteria

develop new technologies

modify/adapt
existing technologies

individual, informal trials

identify problems/potentials

establish a common vocabulary

understand farmer
strategies

maps
calendars
semi-structured
interviews
ranking exercises
force field analysis
transects

negotiate
shared objectives

define responsibility
and assign tasks

access information
endogenous
exogenous

farmer & researcher
objectives made explicit

Figure 1. Processes associated with the DIP experience, Yucatan, Mexico. The thick arrow indicates the initiation point.
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initiate the process. Having started the process, the
participants can then re-negotiate specific objectives
in subsequent cycles.

Innovation opportunities are explored and dis-
cussed among the participants. Different sources of
information can be accessed, for example, from other
farmer groups (as in the Farmer-to-Farmer approach),
or information available from formal research. Any
technology components introduced by researchers
should have the potential to be modified. Group dis-
cussions and exchange visits are the principle
methods used to facilitate the negotiation and
decision-making. The outcome of this phase is the
convergence of different objectives into a shared
strategy.

Experimentation

Experimentation in DIP is rooted in the Farmer-to-
Farmer approach, but stresses greater involvement of
researchers and other actors. During this phase, par-
ticipants either develop new technologies or modify
and adapt existing ones (external or local) to local
conditions and needs. The experimentation is carried
out by the participating farmers and is often organ-
ised on an individual basis. Farmers determine the
experimental designs. This leads to non-formal trials
without formal requisites such as replication and
control. The objective of the experimentation phase
is to become familiar with the innovations being
tested and adapt them to specific conditions. The
researchers learn about qualitative issues such as
farmers’ strategies and objectives. The management
strategies for individual experiments are shared
among the participants during village exchange
visits, group discussions and frequent visits to each
other’s plots. 

The researchers’ role in this phase is to facilitate
the exchange among the participants of the different
ways the experiments are conducted and to provide
information where required. The mechanisms used
include interviews, group discussions, field visits
and participant observation, combined with PRA
tools. During the establishment of farmers’ exper-
iments the researchers discuss their ideas and reasons
for experiments with individual farmers and support
their decisions with additional information.

Reflection

The information generated during the experimentation
phase is documented, systematised and analysed by
the participants. Evaluation criteria used by the
farmers are identified and established and are made
accessible to both farmers and researchers. Decisions
on the next experimentation cycle are made based on
the experiences of the previous cycle. 

The role of the researchers in this phase is to
facilitate the documentation, systematisation and
analysis of the process. The researchers facilitate
group meetings, both within the communities and
between communities. Two-day workshops are often
used to share experiences and to evaluate findings.
Tools used during this phase include analysis of
strengths, weaknesses, opportunities and threats
(SWOT), preference ranking and ‘future visioning’.

Linking the local and formal research

DIP facilitates the flow of information between the
rural communities and the FMVZ-UADY. This
began once research was initiated at the FMVZ-
UADY on questions identified from PRA and farmer
experimentation work (Anderson 1998). The
sequencing of the farmer- and scientist-led research
is very important: The starting point is the PRA work
done within the communities. This sets the research
agenda for the formal researchers and influences the
way research questions are asked. The nature of the
control treatments, the level of significant difference,
which response variables are chosen and what level
of response is sought, all depend greatly on infor-
mation from the PRAs and farmer-led research
process. The DIP group has made some headway in
reorienting conventional research work performed at
the FMVZ-UADY towards the researchable ques-
tions encountered in the community-based appraisal
and experimentation phases (Anderson 1998).

The DIP Group has also developed a strategy of
forging partnerships with local NGOs to involve
other informed actors in the identification of
researchable questions. These alliances enable the
NGOs to facilitate the uptake of the outputs of the
participatory research by other communities where
they are involved. 

Based on their experiences, DIP has identified a
number of lessons with respect to methodology,
technology options and scaling up:

Methodological lessons

• Food security is of top priority among the very
poor; thus, initiatives focusing only on NRM
issues will fail to achieve convergence.

• Farmers’ innovative capacity, knowledge avail-
able resources and their priorities will be hetero-
geneous, resulting in different economic strategies

• When there are many individuals experimenting,
the pooling of their information can fulfil the
function of replication.

Technological lessons

• In smallholder systems, there is no one ‘best’
practice, because farmers are always making
modifications to suit their specific needs.



41

• Specific technologies have a life span. New tech-
nologies substitute for former ones as conditions
change. This implies that farmers are involved in
an ongoing search for suitable options.

• New options should be presented as modifiable
components rather than as fixed and final solutions.

Scaling up

• Sufficient resources for exploiting complemen-
tarity between formal and farmer research need to
be committed from the onset in order to provide
continuity and follow-through on R&D priorities.

• Scaling out (i.e. starting new initiatives) may be
more advantageous than scaling up (i.e. replica-
tion of a pilot-scale initiative). Small grants may
be a useful mechanism for stimulating scaling out.

PRIAG (Regional Program for Reinforcement of 
Agronomic Research on Basic Grains in Central 
America)

PRIAG is an example of various experiences
known collectively as Experimentación Campesina
in Spanish, hereafter referred to as Farmer
Experimentation.

PRIAG emerged as a response to the erosion in
public-sector capacity for research and extension. A
primary objective is to increase the autonomy and
self-reliance of small- and medium-scale producers
in the generation and dissemination of technology,
by strengthening farmer capacity to identify, obtain,
modify, adapt, disseminate and use information,
knowledge and technology (Jaén and Silva 1995).
PRIAG’s mandate is to increase the responsiveness
of national research and extension systems to
farmer’s needs. It approaches this mandate indirectly
through two main strategies (Hocdé 1997). 
1. enhancing farmer’s capacity to engage in dia-

logue with researchers and extension workers, so
that they have their own specific space and role in
the research-extension-farmer chain;

2. strengthening farmers’ capacity to investigate and
innovate.
PRIAG strives to complement existing agricul-

tural technology generation and dissemination efforts
through enabling more localised and independent
innovation, while responding to the need for
achieving agricultural improvement among larger
populations in a cost-effective manner (S. Sherwood
unpublished). Although it is firmly rooted in Farmer-
to-Farmer methodologies, PRIAG has gone farther in
articulating farmer and formal research. 

PRIAG focuses on human resource development
processes to develop linked cadres of Farmer Exper-
imenters (FE) and Farmer Communicators (FC)
(Jaén and Silva 1995). A number of organisations in

various Central American countries take part in
PRIAG (see Table 2), but discussion will focus on
PRIAG-Panama and Guatemala12 13.

Agricultural professionals (facilitators) from
Panama’s national agricultural research institute
(IDIAP) and the Ministry of Agricultural Develop-
ment (MIDA) identify Farmer Experimenters (small-
and medium-scale producers of basic grains) based
on the criteria in Figure 2. After training in basic
presentation skills, Farmer Experimenter participate
in a workshop facilitated by professionals from
IDIAP or MIDA, where they present their experi-
ences, identify the agricultural problems in each of
their communities and brainstorm solutions. After
the workshop, training in basic project formulation
skills is provided, and the Farmer Experimenters
meet with IDIAP and MIDA facilitators to prioritise
the problems identified in their communities and to
formulate research projects. 

The objective of FE experiments is to evaluate
potential technological alternatives. Each farmer
experimenter develops and presents his/her annual
research work plan at a local planning and evaluation
workshop. At these workshops, which last 3–5 days,
Farmer Experimenters, extension agents and
researchers present the results of their previous
season or cycle of research, so that it can be evalu-
ated by all present. Then the three groups of actors
present proposals for the upcoming cycle. The
Farmer Experimenters can reject the proposals of
formal researchers and vice versa (Hocdé 1997). The
execution of the work plan developed by the Farmer
Experimenters is their responsibility; however,
‘collegial’ support (Biggs 1989), oriented towards
promoting the non-formal, indigenous experimen-
tation systems in existence, is available from IDIAP
and MIDA staff.

A number of training ‘modules’ were developed by
IDIAP and MIDA to meet demands expressed by the
Farmer Experimenters and in response to knowledge
gaps identified by the Farmer Experimenters and the
facilitators14.

Once the Farmer Experimenters have compiled
results from their experiments, training is provided
in simple data analysis and interpretation methods.
Each Farmer Experimenter presents results in a

12PRIAG teams are also found in Costa Rica, El Salvador
and Nicaragua. Each team innovates in response to the
local context.
13The agencies involved in Panama are the national agricul-
tural research institute (IDIAP) and the Ministry of Agri-
cultural Development (MIDA).
14The training modules are Farmer Research; Methods of
knowledge transfer; Monitoring and Evaluation; Soil Con-
servation, Crop Agronomy and IPM.
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Figure 2. Processes associated with Farmer Experimenters in the PRIAG-Panama experience (Jaén and Silva 1995). The thick arrow indicates the initiation point.
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workshop held in his/her community and in a local
workshop. Both are attended by other farmers and by
MIDA and IDIAP facilitators. New research projects
are formulated at these workshops, thereby con-
tinuing the cycle and building upon previous
experience. This process allows experimenting
farmers and researchers to refine their research and
provides mutual feedback on relevant topics as input
to the agendas of Farmer Experimenters, scientists
and other agricultural professionals.

In the PRIAG approach, the FE processes are
linked to another set of processes that stimulate the
flow of the research results though existing local
information channels and networks. Farmer Exper-
imenters with innate ability as communicators15 are
identified and trained in information diffusion
methods, with development and delivery of radio
programs by farmers, for farmers, as a central
element in some cases. Other communication
modalities include field days, exchange visits and
community meetings, planned, organised and facili-
tated by Farmer Experimenters. Visiting other
farmers’ experiments requires Farmer Experimenters
with different kinds of facilitation and communica-
tion skills than those required by Farmer Exper-
imenters working as radio correspondents.

In Guatemala, Farmer Communicators have been
trained as radio program developers and presenters
in workshops, where they produced and broadcast
radio shows. After the Farmer Communicators
developed the themes to be presented, these were
recorded and evaluated in plenary workshop sessions
and recordings were finalised based on the resulting
feedback. Farmer Communicators learned how to
combine the agricultural content with music, drama,
advertising humour and other elements. Program-
ming was developed in local languages in some
cases. To scale up the process, successful Farmer
Communicators committed time to training new
Farmer Communicators in regional workshops. 

Evolution of PRIAG 

The key steps in the PRIAG process are: 
• helping farmers to organise and communicate;
• helping farmers to experiment;
• negotiating concerted annual work plans among

interacting Farmer Experimenters, researchers and
extension workers. 
As these processes have unfolded, capacity

building in areas critical to experimentation has taken
on greater importance. New areas of capacity-
building include the biology and dynamics of

managed and natural ecosystems, experimental
design and analysis of results. In addition, PRIAG is
responding to higher levels of information demand
by Farmer Experimenters by encouraging the partici-
pation of experts and the introduction of more formal
scientific tools and methods of analysis (S. Sherwood
unpublished). 

PRIAG has not invested in the formal training of
researchers and extension agents in participatory
approaches to working with farmers because its
primary strategies for influencing the agendas of
national agricultural services were to strengthen the
farmers’ capacity to engage in dialogue with
researchers and to improve their research capacity.
Interaction with, and feedback from farmers, has
influenced the setting of research priorities by scien-
tists. Changes in attitudes have occurred in farmers
and scientists alike, with sharp rises in farmer self-
esteem, as they become advisors to fellow farmers
and to scientists. As scientists have experimented
with the additional role of facilitation, many have
discovered the necessity to complement, update and
improve their professional capacity. Nevertheless,
many have become discouraged by the magnitude of
the changes required in their modes of working. Con-
tinued strengthening of the whole PRIAG process
requires that the technology supply be increased
dramatically, and stronger participation of the formal
research system is viewed as essential for the further
development of the approach (H. Hocdé and B.
Triomphe, unpublished). PRIAG now aims to
enhance processes and mechanisms for more
demand-driven research and to introduce new actors
to agricultural knowledge and technology generation.

A key strategy used by PRIAG to foment FE
process is the organisation of well-structured
exchange visits between Farmer Experimenters, sup-
ported by teams of professionals from national agri-
cultural research services, NGOs or other projects.
Exchanges involving PRIAG teams composed of
four Farmer Experimenters and one scientist or
extension worker have proved an effective way to
foment innovation and share experiences. The
exchanges involve organisational as well as techno-
logical issues (Hocdé in press).

PRIAG’s view to the future is that Farmer Exper-
imenters need to be well organised in order to be
able to pressure national agricultural services to
respond to their needs effectively. Strong Farmer
Experimenters are necessary, but not sufficient.
PRIAG believes that producer organisations also
need to become better organised if they are to
respond more effectively to the problems of their
members and to exert pressure on research services.

PRIAG has concluded that successful initiatives are
those that strengthen critical thinking, organisational

15The other criteria for selecting FCs were high interest
level and leadership capacity.
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and operational abilities, and other life skills. PRIAG
has identified the following lessons learned with
respect to global strategy and methodological issues:

Global strategy

• The capacity to experiment and innovate, and to
manage these processes (including the selection of
Farmer Experimenters) should be in the hands of
producer organisations that can defend the
interests of smallholder families. This requires
strengthening the negotiation skills of producer
organisations. If producer organisations do not
exist, mechanisms for stimulating their formation
should be given priority.

• Relationships between producer organisations and
agricultural research and extension services
should be formalised in order to foment a culture
of mutual accountability.

Methodological issues

• Farmer Experimenters should be considered not
only as users but also as generators of knowledge
and information.

• Farmer Experimenters should be selected by pro-
ducer organisations based on their capacity for
innovation and communication.

• Effective communications mechanisms among
different actors (e.g. farmer to farmer, between
farmer and scientist) are essential.

• A diversity of organisational and methodological
approaches should be encouraged.

• Linkages with a diversity of actors and sectors
should be encouraged in order to avoid the
creation of self-limiting FE ‘ghettos’ and to diver-
sify the scope of FE experience towards non-
agricultural as well as agricultural problems.

• Entry points such as IPM, soil fertility and NRM,
should be combined and integrated.

• Limited farmer research experience in animal hus-
bandry has resulted in a paucity of methodological
approaches for this area. This is a gap that
requires attention. 

• It is critical that the information generated via the
experiments conducted by Farmer Experimenters
should be sufficiently rigorous and reliable for it
to be transmitted confidently to other farmers. 
Complementary lessons from other farmer-led

approaches (Table 1) summarised by Larrea and
Sherwood (in press) include: 
• Technology as the exclusive or primary focus of

projects should be avoided. Technologies are
tools, and tools alone are not enough to tackle the
social issues underlying poverty and natural
resource degradation. 

• Motivation to participate should be inspired by
recognisable successes, not by paternalism in the
form of gifts or subsidies.

• Starting small is important. Projects should avoid
unnecessary complexity and demands on time and
resources. Starting with simple, manageable
projects permits people to build up their con-
fidence and abilities without having to assume
substantial risk.

• As participants gain experience, the scale and
complexity of research projects can be increased
and new priorities can be taken on.

An interactive experience

Local agricultural research committees (CIALs)

A CIAL is a local research service belonging to and
managed by a rural community. The research team is
made up of volunteer farmers, chosen by the com-
munity for their interest in and aptitude for research.
The main objectives (Figure 3) are to strengthen the
capacity of rural communities as decision-makers
and innovators of agricultural solutions, and to
increase their capacity to influence and exert demand
on the formal R&D system. CIALs link farmer-
researchers with formal research services, thereby
increasing the capacity of local communities not
only to exert demand on the formal system but also
to access new skills, information and research
products that could be useful at the local level.

The first CIALs were established in the Colom-
bian province of Cauca in 1990 by the CIAT partici-
patory research project. Since then the approach has
spread to other countries in South and Central
America. Today 36 institutions, including govern-
mental organisations, and universities in eight
countries, have established nearly 250 CIALs
(Ashby et al. in press).

Successful CIALs require that facilitating organ-
isations adhere to the following basic principles:
• Knowledge is generated through learning by

doing, and building upon experience.
• The foundations of the interactions among the

CIAL, community and external actors are mutual
respect, accountability and shared decision-
making.

• Technologies are generated and/or modified
through systematic comparisons of alternatives in
a participatory process.

• The research products are public goods.
• Partners share risks inherent in research. 

The staircase (Figure 4) is a metaphor for the
iterative process followed by the CIALs. 
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Facilitating the process

Facilitation, like monitoring and evaluation, is
depicted as a pillar that supports all the other CIAL
processes. The farmers providing the research service
have a formal link with a research institution
mediated by a trained facilitator. He/she may be a
farmer who has been a CIAL member or a pro-
fessional from an NGO, research institution or exten-
sion service. The facilitator initiates the CIAL process
by convening a motivational meeting in the commu-
nity and supports the CIAL members until they are

able to manage the entire process independently. The
facilitator must respect local knowledge and accept
risk as a normal characteristic of experimentation.

Training in CIAL processes is provided in the
community through regular visits by the facilitator. It
equips the local farmer research team to conduct
experiments that compare alternatives with a control
treatment and that employ replication in time and
space. The training also familiarises the farmer
researchers with terminology that will give their
results credibility with the formal research system,

Figure 3. The CIAL objectives.

Figure 4. The research staircase, a metaphor for the iterative CIAL process.
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but that is communicable to local people. The
training also builds skills related to planning,
management, meeting facilitation, monitoring and
evaluation; record keeping and simple accounting.
To reinforce the development of these skills, the
facilitator encourages regular communal or collec-
tive reading aloud and group discussion of the CIAL
handbooks by the farmer research team and as many
others as are interested.

Facilitators are expected to respect the research
priorities established by the community and the
decisions made by the farmer research team in
defining experimental treatments and evaluation
criteria, generating recommendations and managing
research funds.

Profound changes are needed in the relationships
among farmers, rural communities and agricultural
professionals if all the CIAL processes are to be
executed successfully. A change of attitude is fre-
quently required before a professional is capable of
forming and facilitating a CIAL. The training of
facilitators therefore begins with a sensitisation
process and learning new communication skills. The
first lesson is to avoid the leading questions that so
often characterise a researcher’s interactions with
farmers. Instead, facilitators learn how to ask open
questions that permit true two-way communication
with their clients. Another change that facilitators
must make—but one that is even more difficult to
achieve – is to cease promoting their organisation’s
agenda. 

A facilitator begins training with a 2-week course
and continues throughout the formation of his or her
first CIAL. During the first year of work with the
CIAL, he/she has the support of a professional
trainer with several years of experience as a facili-
tator. The trainer visits the CIAL at key moments
(diagnosis, planning and evaluation; see below),
monitors processes and provides feedback to the
committee and to the facilitator, and points out
strengths and weaknesses. After the first year, a
yearly follow-up ensures that the facilitator and the
CIAL have access to an expert with experience in
subsequent phases of the process as the CIALs
evolve.

Motivation

The facilitator invites everyone in the community to
a meeting. Enough information about the nature and
purpose of a CIAL is provided for the participants to
evaluate whether they want to establish one. The
facilitator asks farmers to analyse what it means to
experiment with agricultural technologies or options
for managing local resources. Local experience in
experimentation and its results are discussed,

together with the possibility of accessing technology
from outside the community. If the community
decides to form a CIAL, it elects a committee with a
minimum of four members to conduct research on its
behalf. 

Managing risk

A CIAL fund is established to help absorb research
risks. The fund is initiated from seed money, which
may take the form of a one-off donation from the
facilitating organisation. Alternatively, it may be
provided from a rotating fund managed by an associ-
ation of CIALs16 (Ashby et al. in press; Humphries
et al. in press), or it may be raised by the CIAL itself
(N. Gamero, EAP, personal communication). The
farmer research team uses the fund to procure inputs
needed for their experiments that cannot easily be
provided in kind locally, and to compensate
members for losses incurred. The fund is owned by
and is established in the name of the community.
The CIAL and the community are jointly responsible
for assuring that decapitalisation does not occur and
are expected to contribute to building the fund
through collective efforts.

Electing CIAL members

A key selection criterion for elected members is that
they should be experimenting on their own, and are
able and willing to provide a service to the rest of the
community. CIAL members agree to serve for a
minimum of one year. Each elected member agrees
to take part in a regular training and capacity-
building process over at least one year. Each has a
specific role as leader, treasurer, secretary or com-
municator. The CIAL is often assisted by several
additional volunteers.

Diagnosis

The research topic is determined through a group
diagnosis in an open meeting of the community. The
starting point for the diagnosis is the question: ‘What
do we want to know about?’ or ‘What do we want to
investigate?’ The objective is to identify research-
able questions of priority to the community. The
topics generated by the discussion are prioritised by
asking questions about the likelihood of success,
who and how many are likely to benefit, and the esti-
mated cost of the research. 

16Thus far, CIAL associations have been established in
Colombia (CORFOCIAL) and Honduras (ASOCIAL).
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The research cycle

The iterative research process includes the following
steps:
• Planning

The experiments carried out by the farmer-
researcher team generate information on techno-
logical options of local or external origin that are
of interest to the community. The experiments do
not demonstrate technologies or teach principles.
Alternatives from outside the community need not
be finished products. Offering access to tech-
nology while it is under development, and making
adjustments based on the feedback obtained from
the CIAL, is a powerful mechanism by which
research organisations can respond to farmer
needs and priorities.

The facilitator helps the farmer-researcher team
obtain the information required to plan the exper-
iment. Other farmers and staff of formal research
and extension services are often consulted. If the
information gathered indicates that the selected
topic should be modified, this is discussed at a
community meeting.

The facilitator helps the CIAL formulate a clear
objective for each experiment. The objective
should guide the CIAL in all the decisions it
makes from design to evaluation. Based on the
objective, the CIAL decides what, how and when
to evaluate the trial. It also determines levels of
experimental variables, criteria for evaluating
results, comparisons to be made, data to be col-
lected and measurement units to be used. 

• Establishment and management of the experiment
The CIAL carries out the experiment as planned.
The costs of the inputs are covered by the CIAL
fund. 

• Evaluation
The farmer-researcher team meets with the facili-
tator to evaluate the treatments, compare them
with the control and record the data. 

• Analysis
The CIAL draws conclusions from the exper-
iment. Their analysis includes the question: ‘What
have we learned?’ Analysis of the process is
especially important when an innovation is unsuc-
cessful or when unexpected results are obtained.

Iteration of processes

The facilitator guides the CIAL through three suc-
cessive experiments. In the first, known as the
exploratory or preliminary experiment, the CIAL
tests innovations on small plots. There may be
several treatments, such as different crop varieties,
fertiliser amounts or types, sowing dates or densities.
The exploratory trial is a mechanism for eliminating

options that are unlikely to succeed under local con-
ditions. If the objective is to compare the perform-
ance of different crop varieties, eight to ten materials
may be planted including at least one local control,
and the area planted may be in the order of three to
four replicates of eight to ten rows, each five metres
long. The treatments selected as the most promising
are then tested on larger plots in a second exper-
iment. In a comparison of varieties, the second
experiment might consist of five materials planted in
ten rows ten metres long. Finally, two or three top-
performing choices are planted over a still larger
area in the third experiment, often called the pro-
duction plot. A production plot for top choice
varieties might consist of three or more replicates of
20 to 30 rows of 20 to 30 m. After this, the CIAL
may continue with commercial production if it
wishes, or switch to a new research topic.

To begin on a small scale is fundamental. Small
plots provide the CIAL with the experience of
applying new concepts such as replication and
control and allow it to gain confidence before
moving to larger and therefore riskier scales. Small-
scale experiments allow the CIAL to screen out
options that have little likelihood of success.

As the CIAL becomes proficient in managing the
process, the facilitator reduces the frequency of
visits. The number generally drops from two visits
per month for new CIALs, to one every three or four
months in mature CIALs (for a contrasting case see
Humphries et al. in press). The main purpose of
facilitator visits to mature CIALs is to acquire feed-
back on research priorities and results, and to pro-
vide the CIAL with access to technology under
development by formal research services.

Providing feedback

Open meetings are held with the community on a
regular basis. The CIAL presents its activities,
reports on progress and makes recommendations
based on its experiments. It also reports regularly on
the state of its finances. This is essential in creating a
climate of accountability to the community and
ensuring that research products become public
goods. In turn, the facilitator is responsible for
ensuring that CIAL research priorities and results
reach the formal research system.

Monitoring and evaluation

Monitoring and evaluation is a mechanism for
building mutual accountability among partners in the
CIAL process. The community evaluates the per-
formance of the farmer-researcher team and may
decide to replace any member. The CIAL keeps
records of its experiments, which belong to the
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community and are available for consultation. The
farmer-researcher team is also responsible for the
appropriate use of the CIAL fund. It should inform
the community of financial decisions, expenditures
and cash inflow.

The CIAL formally evaluates the support received
from the facilitator and shares these results with the
community and with the facilitating organisation.
Experienced trainer-facilitators visit CIALs formed
by new facilitators to monitor the evolution of the
CIAL process and provide timely feedback to both
the facilitator and the CIAL members. They assess
the CIAL’s understanding of the research process
and capacity for self-management.

Evolution of the CIAL process

Complexity of research issues. 
The majority of CIALs initiate their work as com-

munity research services with experiments involving
germplasm. These CIALs are generally trying to
increase productivity of staples such as maize, beans,
potatoes or cassava in order to improve food
security. Women’s CIALs are often concerned with
improving family nutrition and may decide to inves-
tigate production of protein sources such as soybeans
or small livestock. As food security improves,
CIALs generally begin to search for ways to
generate more income, often seeking to diversify
production to include non-staple species. Many
experiment with fruit or vegetables at this stage.

Beginning with research on varieties, or new crop
species, creates a firm basis for maturation and evo-
lution. CIALs researching germplasm-related issues
can obtain useful results from small-scale experi-
ments and thus build their confidence. Those that
begin with a poorly defined or overly complex
research objective often experience frustration; and,
if the facilitator is not successful in helping them
extract lessons from a ‘failed’ experiment, they may
become demotivated and cease their activities. As
CIALs become more experienced, they are better pre-
pared for and more apt to tackle more complex
issues, such as pest or disease management or soil
fertility problems. Nevertheless, pest and soil
problems generally require consideration of scale
issues, more sophisticated problem-solving capacities
and integration of strategies. They also require
knowledge of biological and ecological processes.
Finding ways to build this knowledge is a current
challenge facing the CIAL approach. The solution
may involve integrating participatory mechanisms
for building upon and enriching local knowledge.

One of the most difficult changes to achieve in a
facilitator is that she/he is able to resist promoting,
consciously or subconsciously, her/his organisational

agenda. Respect for farmer knowledge and priorities
is therefore heavily stressed in facilitator training as
part of the effort to avoid biasing CIALs with
researchers’ priorities and concepts. The intention of
preventing the intrusion of organisational priorities
and agendas into CIAL decision-making may also
explain the lack of an explicit enrichment element in
the CIAL process. Nevertheless, CIALs can and do
make requests for training to their facilitators, and
training on Integrated Pest Management (IPM) is one
of the commonest. As enrichment processes are
optional, CIALs have not yet fully capitalised on
available participatory learning approaches, such as
the Farmers Field School (FFS) (Braun et al. 2000) or
the CATIE-IPM experience. The result is that CIALs
confronting pest problems, for example, may not go
beyond comparing pesticides because they may lack
the biological and ecological knowledge required to
formulate research objectives that reflect a search for
ecological alternatives and strategies for the manage-
ment of ecological problems. 

Because of the emphasis on risk management, the
CIAL process is initiated with small-scale exper-
iments. However, many biological or ecological
processes occur over larger scales, and some
problems cannot be managed on a plot or field scale.
Management of resources such as water, soil or
natural enemies, for example, often requires coordi-
nation of action beyond the boundaries of a single
landholding. Scale and related collective-action
issues need to be addressed explicitly when research
objectives are formulated and in the planning, execu-
tion and analysis of experiments. At present, these
issues are not explicitly addressed in the training of
CIAL facilitators; consequently, they are rarely
addressed during the research process itself. Incor-
porating participatory learning mechanisms, either
directly within the CIAL or indirectly through estab-
lishment of linkages to participatory learning initia-
tives, is an evolutionary direction that could enhance
the capacity of the more mature CIALs to undertake
more complex research challenges.

Maintaining motivation in poor communities
The organisations working with CIALs have

generally focused their efforts in poor communities.
Several interrelated management issues have emerged
from this choice. Firstly, concrete improvements in
wellbeing are often important for maintaining the
motivation of the CIAL members and for retaining the
support of the sponsoring community. CIAL partici-
pation in community development activities has been
an effective way of increasing interest and participa-
tion in CIALs in very poor hillside communities of
Honduras (Humphries et al. in press). Several types
of community-development projects have been
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conducted by these CIALs in addition to their
research. Examples include: 
• training in food processing techniques;
• germplasm multiplication initiatives;
• formation and facilitation of new CIALs (often for

women);
• vaccination campaigns;
• campaigns to protect and conserve water resources;
• education of schoolchildren in the research process;
• establishment of rotating credit schemes.

Such projects create social cohesion and permit
the CIALs to undertake longer-term research while
ensuring their sustainability as research services.

Secondly, where poverty is deep and social
capital17 is low, CIAL members may be motivated to
privatise research products and other benefits
resulting from the CIAL process. There may also be
a tendency for the CIAL to be composed of the
better off members of the community. These and
other factors can feed upon each other, causing
friction and resulting in violation of the CIAL prin-
ciples by the CIAL itself. Monitoring by the facili-
tator and the skilful and timely introduction of
corrective actions is critical. In Honduras violations
of the CIAL principles related to public goods and
accountability have been successfully managed by
investing effort in obtaining the participation of mar-
ginalised individuals or groups and by opening up
the CIAL process to more members (Humphries et
al. in press). 

CIAL associations
An analysis of failed CIALs (Ashby et al. in press)

showed that discontinuation of activities is often
related to lack of continuity in program goals, staffing
and funding among supporting organisations and to
paternalistic policies, resulting in violations of the

principles of mutual accountability and risk-sharing
by partners. In search of a more stable institutional
framework for the CIALs, CIAT facilitated the estab-
lishment of CORFOCIAL, an association of the 46
Cauca CIALs as a means of stimulating a higher
degree of self-management and autonomy. CORFO-
CIAL has absorbed many CIALs that were inade-
quately supported or abandoned by their original
counterpart organisations. CORFOCIAL organises
annual CIAL meetings in Cauca and has sponsored a
large number of cross-training visits and other enrich-
ment activities. It has also provided loans to launch a
number of agro-enterprise development projects and
helped obtain seed money for several more. The
Association has obtained its legal status, is learning
to manage administrative and technical responsi-
bilities, and is developing a solid bridge between
member CIALs and research organisations.

Taking the CORFOCIAL model as a starting point,
Participatory Research in Central America (IPCA)18

facilitated the formation of ASOCIAL in Honduras in
1999. One of ASOCIAL’s priorities is to provide
mechanisms for replenishing and incrementing the
CIAL fund. A second related priority is the diversifi-
cation of CIAL activities. Both strategies stimulate
the flow of benefits to the communities and help sus-
tain motivation and participation in the CIAL process. 

Many CIALs submitted projects to ASOCIAL
requesting loans for commercially oriented produc-
tion of maize, beans, pigs or chickens. Upon sale of
the produce raised via the project, each returns its
loan plus a small amount of interest to ASOCIAL
and deposits the remainder in its own fund. An addi-
tional benefit is the building of local capacity in the
formulation and presentation of projects. Other bene-
fits from ASOCIAL activities include:

• the establishment of community shops that reduce
the cost of purchasing basic products, increase
opportunities for commercialisation of local
products and reduce the time and money spent on
travel to commercial centres, 

• the establishment of rotating savings and credit
systems to increase savings capacity and provide a
source of credit that does not require extensive
paperwork or collateral.

These accomplishments testify to the capacity of a
second-order organisation to contribute to sustain-
ability by promoting broader community development
objectives and overcoming the limitations of formal
research organisations, the narrow mandates of which
constrain their role in development. 

17The concept of social capital was introduced by James
Coleman in 1988 and has been expanded upon by Bourdieu
(1993), Putnam (1993) and Fukuyama (1995). In the 1950s
economists hypothesized that the key difference between
rich and poor countries lay in the amount of physical
capital. After disappointing foreign assistance experiences
in less-developed countries in the 1960s, the concept of
capital was broadened to include human capital. More
recently, the focus has broadened again to include institu-
tional requirements for economic growth such as social net-
works, legal frameworks and relations of trust, summed up
under the heading of social capital and reviewed by Harriss
and de Renzio (1997) and by Wall et al. (1998). Putnam’s
definition (1993) of social capital is: Features of social
organisation, such as networks, norms and trust, that
facilitate co-ordination and co-operation for mutual benefit.
Wilson (1997) defines social capital as a propensity for
individuals to join together to address mutual needs and to
pursue common interests. 18Investigación Participativa en Centro America.
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Lessons learned

Institutional issues
• Institutional commitment to the CIAL approach

translates into investment in training facilitators
and committing sufficient time and resources so
that facilitator responsibilities to the CIALs are
fulfilled. Unless there is serious commitment
on the part of a supporting institution, the prin-
ciples of the CIAL process will be violated.
When this occurs, CIALs often discontinue
their activities unless there is a CIAL associa-
tion that can fill the gap. 

The quality of facilitation is of paramount
importance. Facilitators must be able to guide
the CIAL process without dominating it and to
cede responsibility to the CIAL as its capacity
to manage the process independently develops.
They must be flexible enough to deal with
evolutionary changes as the CIAL matures.
Additionally they must be able to monitor pro-
cesses within the CIAL and relationships
between the CIAL, the community and other
external actors and be prepared to negotiate or
facilitate solutions to the problems that will
inevitably arise.

• The formation of regional and national associa-
tions of CIALs greatly enhances their sustain-
ability and potential as community services.
The benefits of CIAL organisations are many
and include:
1. Enhanced communication and exchange of

research products among CIALs;
2. development of local management, organ-

isational and negotiation skills;
3. building of financial capital that can be used

to undertake community development
projects, initiate new CIALs, build CIAL
funds, decrease dependence on external
actors and thus ensure their sustainability;

4. increased credibility with governmental and
other formal services and enhanced ability
to influence and exert demand on them.

Methodological issues
• Establishing CIALs in very poor communities

requires particularly good facilitation, monitoring
and evaluation skills. Literacy and other skills are
generally at lower levels in poorer communities,
hence more time may be required to master the
CIAL processes. If the capacity for association
(social capital) is low, greater emphasis on plan-
ning, the establishment of norms and on negotia-
tion of responsibilities will be required. Larger
CIALs that increase representation of women and
other marginalised groups have been found to

reduce the risk of privatisation of benefits under
such circumstances. 

• The length of time required to realise benefits
from the CIAL process is often important in
poorer communities. Research themes that bring
about concrete improvements in food security,
such as evaluation of varieties of staple crops, can
help build confidence and maintain the motivation
level. Embedding CIAL research activities within
a broader community development context is
another way of securing the flow of short-term
benefits. Credit/savings schemes, rural stores and
project development support, are examples of
types of community development activities that
can be catalysed by CIALs. The establishment of
CIAL associations increases local capacity for
such undertakings. 

• Second-order associations (ASOCIALs) can be
created once there is a nucleus of CIALs func-
tioning in a given area. These associations can
consolidate efforts among member CIALs, pro-
vide information and networking services, feed-
back to institutions, training opportunities and
facilitate horizontal diffusion of technology.
Ashby et al. (in press) provide information on the

institutional costs of establishing CIALs and analyses
of the impact CIALs have had on local experimen-
tation and innovation, diffusion of technologies and
on levels of well being in poor communities.

Cross-cutting Lessons from Farmer-to-
Farmer, DIP, PRIAG and CIALs

• All four experiences draw upon the concepts of
Freire and Fals Borda of rejection of passive
knowledge banking in favour of active knowledge
acquisition and generation. These experiences
view farmers not only as users but also as devel-
opers and transmitters of knowledge and of tech-
nology. Other concepts which have also been
mapped over to these FPR cases from earlier par-
ticipatory research experiences include the inter-
action of processes, the cycling of action19 and
reflection20, and the importance of feedback as
keys to ensure learning from the experimentation
process.

• Each experience has generated diverse tools and
methods to support the practice of FPR. All four
use PRA tools to facilitate communication with
farmers and rural communities; however, the

19Action refers to processes such as planning, experimen-
tation and evaluation
20Reflection refers to processes such as analysing results
and also extracting what has has been learned from the
process itself.
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application of these tools is not synonymous with
FPR, which has been defined as the involvement
of farmers in decision-making at all stages of the
research process. 

• A common thread running through all four experi-
ences is the importance of building confidence
and reducing risk when innovations are being
tried. Risk management usually involves starting
on a small scale. 

• The farmer-led and interactive experiences are
convergent, both recognising that the development
of knowledge and technology is synergised when
it occurs in a process involving different types of
actors. This convergence is also manifested in
similarities in principles and processes. The
coexistence of approaches at different points
along the continuum from farmer-led to inter-
active invites a multi-tiered approach involving
the integration of networks of rigorous farmer
researcher ‘experts’, less rigorous community-
based research networks, and large-scale indi-
vidual, non-formal experimentation.

• A conclusion common to all the cases presented is
that the essential factor in strengthening farmer
innovation capacity is not technology per se but
rather the construction of social processes that
support experimentation and learning. This is an
incentive towards moving beyond supporting indi-
vidual innovators to support diverse forms of
experimenter groups (e.g. isolated or inserted in
communities, producer organisations). The experi-
ences of DIP, PRIAG and CIALs suggest that
these processes should involve the articulation of
different actors. In the cases of PRIAG and
CIALs, the focus on multiple stakeholder linkages
has led to the formalisation of responsibilities (e.g.
concerted annual work plans in PRIAG and defi-
nition of roles and responsibilities for CIAL mem-
bers and facilitators).

• A number of concepts emerge from this analysis
that were not common in the FPR literature some
5–10 years ago. These include mutual responsi-
bility, accountability and the convergence of
agendas or shared decision-making. This reflects
an evolution towards a more actor- and process-
oriented perspective (see also Cramb 2000) as
evidenced by:
1. New criteria for identifying and prioritising

research themes such as likelihood of success,
analysis of who benefits,

2. The offering of technological options that are
in early stages of development by formal
research services.

3. Evaluating the utility of experimentation not
only in terms of results (e.g. resistance to pests
or higher yields) but also in terms of what has
been learned through the process.

The importance of ‘outsiders’ with high-quality
facilitation and interaction skills is a common
conclusion of the DIP, PRIAG and CIAL experi-
ences. The outsiders may be individuals (as in the
CIAL approach) or a team (DIP, PRIAG). Never-
theless, in those situations where outside expertise
is unavailable and the small farmers cannot count
on their valuable support, they themselves can
foment the farmer research process, as occurred in
the Farmer-to-Farmer approach in Nicaragua and
in Central America.

• An interesting difference among the four experi-
ences lies in the identity of the group that
catalysed the process. In Farmer-to-Farmer, DIP,
PRIAG and CIAL the original protagonists were,
respectively, a farmer organisation, a university,
an externally funded international cooperation
project and an international research centre.
Future analyses of impact might do well to con-
sider this difference and examine in detail how
each actor constructed strategies and mechanisms
to promote sustainability.

• There is an interesting twist to the common con-
clusion that capacity to innovate is the key rather
than the development of specific technologies.
The term Farmer Participatory Research, which
has been so useful during the 90s, now seems to
fall short of describing or representing the full
spectrum of the innovation processes that have
been activated. Farmers involved in participatory
research approaches are not restricting their inter-
actions and activities to agricultural research.
NRM, education, health, local government and
even information and communication systems
have become arenas of interaction, involving new
actors.

• The experiences analysed have generated an
atmosphere of critical analysis, and each contri-
butes important elements to the debate surrounding
the role of farmers and formal researchers in agri-
cultural development and NRM. 

• Each has incorporated internal mechanisms for
monitoring and evaluation, and has made adjust-
ments based upon these. This suggests that FPR
approaches themselves must be capable of evolu-
tion if they are to respond to the rapidly changing
circumstances in agriculture and NRM.

• None of the experiences presented has been able
to accomplish fully the objectives for FPR sug-
gested by Okali et al. (1994):
1. changing the orientation of existing R&D

structures;
2. developing sustainable community-based

research capability;
3. creating new social and political institutions.
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They have, however, demonstrated that it is
possible to increase community research capacity,
and they have made some progress towards
changing the orientation of existing R&D struc-
tures. Achieving sustainable community-based
research processes and organisations is still a
major challenge. Placing the community research
process in the hands of farmer organisations is an
important first step in this direction.
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Abstract

Participatory approaches to developing forage technologies present some major challenges to
the researchers, extension workers and project field officers whose job it is to implement them in
the field. New skills and methods are required as these development workers move from being
‘implementers of government programs and promoters of technologies’ to partners with farmers in
the technology development process. There are many publications that describe the processes of
participation but few that provide guidelines of how to implement participatory approaches in the
field. This paper summarises the field experiences of development workers who implemented and
adapted participatory approaches to forage technology development in Southeast Asia, and some
lessons gained through the ongoing process of action-learning. The participatory approaches
described in the paper were the catalyst for strong new linkages between farmers and development
workers and for ongoing forage technology development on farmers’ fields.

A PREVIOUS paper (Horne et al. 2000a) described the
participatory approaches that were developed by the
Forages for Smallholders Project (FSP) to try to
improve adaptation and adoption of forage tech-
nologies on smallholder farms. One of the conclusions
was that ‘Many other researchers, extension workers
and project personnel in Southeast Asia are familiar
with the benefits of these approaches and the concepts
of implementation, but are looking for practical guide-
lines on how to implement them in the field’. 

The authors of this paper were faced with the same
challenge when commencing participatory tech-
nology development in 1995. This paper highlights
their subsequent experiences from the field and some
lessons for future on-farm development.

Field activities of the FSP

The FSP had two main goals:
1. To identify robust, broadly-adapted forage varie-

ties that had the potential to provide substantial
impacts to smallholder farmers and

2. To develop and implement participatory
approaches to demonstrate that the potential
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impacts described in Point 1 can be achieved on
smallholder farms in Southeast Asia.
The processes that were followed to achieve these

goals are illustrated in Figure 1.
Early activities focused on site selection (Horne et

al. 2000a) and species evaluation (Stür et al. 2000;
Gabunada Jr. et al. 2000). As robust, broadly-
adapted forage varieties emerged from these evalua-
tions and promising sites were selected, the emphasis
of field activities shifted more towards participatory
technology development. This naturally led into
local expansion of forage technologies, as farmers
expanded the areas of forage on their own land or
new farmers in the same area started planting
forages, often using vegetative planting material. As
these developments started to occur, the project
implemented a process of monitoring to understand
the process of adaptation and adoption of forage
varieties and technologies (Horne et al. 2000b). 

Figure 2 shows where the on-farm technology
development was implemented. At each of these
locations, there was at least one development worker
who implemented the process and monitored out-
comes. Their on-going experiences were shared with
partners both within and between countries. Despite
different countries and different cultures, we found
there were common livestock feeding problems with
common opportunities for solving them. 

These 19 sites represented six broad farming
systems, most of them in the uplands (Table 1). Two
sites were in the lowlands but these did not develop
because of a lack of potential for impact. At all sites,
we were working with resource-poor smallholder
farmers. Although the farmers at some sites had
access to much better resources than at others, all of
them were primarily subsistence farmers producing

their own food and some products for sale (e.g.
cattle), but with little generation of cash. 

Field Methods: Participatory Diagnosis
When commencing participatory development of
forage technologies, the ‘entry point’ into a rural com-
munity was usually through the process of Participa-
tory Diagnosis (Horne et al. 2000a). In this process,
the people of the community were encouraged to:
• describe their resources; 
• identify the main limitations in their farming

systems and their livestock systems;
• prioritise the limitations in their livestock systems

that they would like to resolve;
• describe how they have coped with these problems

in the past; and
• discuss strategies for working on solving these

problems in future.

1Source: FSP Adoption Tree Database, 1999.
2Stopped after the first year.

Table 1. Number of farmers evaluating forages in each
farming system1.

Farming system Number of 
sites

Farmers 
evaluating 
forages on 

farm

Short duration slash and burn 3 395
Grassland 3 240
Extensive Upland 3 268
Moderately Intensive upland 5 450
Intensive upland 3 385
Rainfed lowland 2 192

TOTAL 19 1757

Figure 1. Field activities of the FSP.
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A large range of ‘tools’ is available for partici-
patory diagnosis, most of them having been developed
for Participatory Rural Appraisal (PRA). We most
frequently used village resource mapping, seasonal
calendars and long-term calendars to understand
resource availability and card&chart methods (some-
times linked with preference weighting) to analyse
problems. Through this process, we were able to con-
firm whether there was real potential for forage tech-
nologies (as had been indicated in the site selection
process). 

From field experience with participatory diagnosis,
we learned that:
• Participatory Diagnosis was an important first step

in building trust with communities. It was the first
time that we encouraged them to be partners in the
process of solving their problems – a concept that
often was met with initial surprise but was later
readily adopted, especially after one or two
follow-up visits. 

• While being aware of the potential of biasing
farmers’ responses in the diagnosis, it was essential

Figure 2. Location of field activities of the FSP.

On-farm sites

Forages for Smallholders Project

Southern ChinaLaos

VietnamThailand

Philippines

Malaysia

Indonesia

= On-farm evaluation sites

= Partner countries included
in networking component only
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to clarify from the beginning exactly what kinds of
technology options we had to offer. Farmers often
had unrealistic expectations of the project; expec-
tations that were based on previous experiences
with projects and programs that provided credit
and other inputs in a process of ‘technology injec-
tion’ (which rarely worked) rather than ‘tech-
nology development’.

• It was important for diagnosis to start with a
‘broad scope’ before focusing on livestock system
problems. If we only analysed the livestock system
problems, we would not understand how important
these were in the overall farming system. 

• Farmers were sometimes confused and surprised at
the start, expecting that we had come to follow the
usual procedure, where extension workers tell
them what they should be doing. The very active
processes of producing resource maps and
calendars invariably and rapidly broke down these
barriers. This was especially true for the women
farmers, who frequently were shy at the beginning,
preferring to observe from behind the men farmers.
With encouragement and the active methods, how-
ever, they would quickly become lively partici-
pants in the process. These active methods also
helped overcome the common problem of one or
two farmers dominating village meetings.

• The diagnosis process was necessarily fast, fre-
quently taking no more than one day. In most of
the cultures and communities where we worked,
farmers could describe their complex farming
systems and analyse their problems in detail in a
very short time. It is our experience that PRA, as
it is often implemented in the region, is too slow
and too oriented towards ‘appraisal rather than
action’. Farmers want quick action! They want
technology options to test. We do not have to wait
until we fully understand their problems and con-
straints before we initiate this action in the field. If
so, we may wait for several years, and even then
we have little hope of understanding the com-
plexity (and, sometimes, volatility) that influences
farmers’ decisions in upland areas. 

• For this reason, we found it useful to identify
‘technology entry points’ in the various farming
systems. These entry points were, in our case,
forage technologies that we could confidently pre-
dict would give some quick benefits for livestock
feeding and contribute to building trust with the
farmers. For example, an entry point in some of
the upland villages of Laos and Vietnam was
Stylosanthes guianensis ‘Stylo 184’ for feeding
pigs. Often farmers in these areas kept pigs and
were spending large amounts of time collecting,
chopping and cooking pig feed. In one report,
‘Forage gathered from the forest provided a very

important source of protein and vitamins, making
for a balanced diet of pigs. In most households in
the study area, women were the main forage
gatherers … [spending] … from thirty minutes to
two hours to reach their gathering destinations’
(Oparaocha 1997). Stylo 184 can provide large
quantities of high-quality feed that can be fed
directly to pigs without any processing. Another
‘entry point’ at several sites in Indonesia was fast
growing grasses, providing cut feed for penned
sheep and goats in areas where farmers were
already spending a lot of time cutting native
grasses each day. 

• In some instances, it was necessary for the
development worker to clarify the technological
limits to development, so that farmers’ expecta-
tions were not unrealistic. For example, in several
areas farmers were hopeful that forages could help
them convert communal grazing land into pro-
ductive pasture. We had to explain that this was
not possible without first solving the problem of
uncontrolled grazing and land tenure.

• To be successful, Participatory Diagnosis requires
excellent facilitation skills from the development
worker, but not everyone has an aptitude for
facilitation. The skills cannot be learned in a
training course and cannot be learned overnight,
but are developed and improved through an on-
going process of action (field experience) and
reflection (evaluating what methods worked well,
why and how they can be improved).

• We had initially imagined that a distinct process
of action planning with the community would
follow diagnosis. With farmers’ desire for quick
action and our identification of ‘technology entry
points’ however, we found that action planning
was a quick process that was either part of the
diagnosis session or conducted with individual
farmers or small farmers groups. 

• The outcomes of Participatory Diagnosis are a
reflection only of the views of the active par-
ticipants. For this reason, it is essential to first
give careful consideration as to which group of
farmers you want to reach (and therefore who
should participate in the diagnosis). The question
to keep in mind is ‘Are we talking to the right
people?’ If your main target group is, for example,
women who keep sheep or the poorest farmers in
the community, then they must be active par-
ticipants in the diagnosis and subsequent tech-
nology development. One example that illustrates
this well comes from a study of Hmong women
farmers in northern Laos: ‘The women not only
own the livestock resources but control decisions
made on the final outcome. All the women I met
had broad and comprehensive knowledge about
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the common illnesses of pigs ... [but] ... when an
animal was treated with modern medicine, the
medication was bought and administered by the
men. With women nowhere in the extension
picture, it is not surprising that the incidence of
disease and epidemics in small livestock increased
in the last 10 years’ (Oparaocha 1997).

• The outcomes of Participatory Diagnosis need to
be confirmed with the individual farmers and/or
particular stakeholder interest groups, as their
needs and opportunities vary greatly from
individual to individual and from group to group.
For example, if a diagnosis is conducted with a
diverse group of farmers, including ‘wealthy’
cattle farmers and ‘poor’ farmers who only keep a
few poultry, the problems identified from the
group diagnosis may not accurately reflect the
needs of either group. 

Field Methods:
Developing Forage Technologies

Two approaches to developing forages technologies
on farms were used:

1. Researcher-designed and farmer/researcher-
managed trials.
These were mostly regional trials which were
designed to confirm the broad adaptation of promising
forage varieties. 

2. Farmer-designed and farmer managed trials.
Most of the on-farm technology development con-
sisted of development workers offering farmers a
range of forage varieties that were adapted to the
area and had some potential to alleviate the problems
identified during diagnosis. The main goal was to
encourage farmers to innovate, adapt and integrate
the forages on their farms, learning lessons and
generating ideas throughout the process. 

These are described in more detail in Gabunada
Jr. et al. (2000). From field experiences with devel-
oping forage technologies, we learned that:
• Across all sites, farmers usually wanted to evaluate

the new varieties in small monoculture plots, often
close to their houses, before evaluating ways of
integrating the preferred varieties into their
farming systems. In doing so, they very often pre-
pared clean seedbeds and planted the forages in
well-managed rows. We had thought that we
would have to offer labour-saving ways of estab-
lishing forages to interest farmers in evaluating
them, but this proved not to be so. 

• In most places, successful development occurred
where individual farmers planted and developed
forages on their own land rather than a group of
farmers planting and managing a single plot on
communal land.

• Regular visits by the development worker during
the early stages of forage development, were very
important to encourage farmers to persist with the
evaluation and provide them with basic technical
information about forages (Figure 3). Forage
seeds are small and the plants grow more slowly
than many of the crops that farmers already grow.
The young seedlings are easily damaged by
grazing or uncontrolled weed growth. Without
early encouragement from development workers,
farmers would sometimes abandon the evaluations
without having ever reached a stage where the
forages were well enough established to provide
benefits.

• Development workers should always offer farmers
a broad range of forage varieties/technologies to
evaluate at the beginning. At many sites in the
FSP, we discovered that, after seeing the different
kinds of forage options available, farmers either
identified other problems they could solve with
forages or changed their farming practices to
create new opportunities for using forages. One
example was a site where farmers showed interest
in growing grasses in small plots to be grazed by
their cattle, but ended up expanding Stylosanthes
guianensis ‘Stylo 184’ to feed their pigs. Offering
a narrow range of choices at the start would have
stifled this type of innovation.

Figure 3. Regular visits by the development worker build
trust with smallholder farmers.
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Field Methods: Evaluating Forage Varieties 
and Technologies

Once farmers had been evaluating forage options for
at least one season, we used a process of participatory
evaluation to understand:
• which varieties/technologies they liked and why;
• which varieties/technologies they did not like and

why;
• what problems they had encountered; and
• what they planned to do in the following season

(expand?, test new varieties?, test new ways of
integrating varieties into their farming systems?).
During Participatory Evaluation in the field,

individual farmers were asked to describe their
preferences for the different varieties by either:
1. Preference Ranking of the varieties they had

been evaluating (where ‘1’ = the best variety, ‘2’
= the next best and so on) OR

2. Preference Rating of the varieties they had been
evaluating (on a scale of 0–10 where ‘0’ = very
poor and ‘10’ = excellent) OR

3. Preference Weighting of the varieties they had
been evaluating (allocating 50 ‘counters’ between
the varieties, where the more counters given to
each variety, the more highly it was preferred)
‘Preference Ranking’ was not used very often

because it did not give any indication as to the extent
a farmer liked one variety relative to the others, and
very often farmers preferred one or two varieties
much more than the others. The advantage of
‘Preference Rating’ was that it told us how much
farmers preferred each variety on both an absolute
and a relative scale. Sometimes, however, farmers
would give similar ratings to many or all of the
varieties (maybe to please the development worker),
as shown by Farmer ‘C’ in the example in Table 2.
In these cases, ‘Preference Weighting’ was useful to
help separate the farmers’ preferences, but on its
own, ‘Preference Weighting’ did not tell us how
much farmers liked each variety on an absolute
scale. 

Care is needed when interpreting the results of
participatory evaluations. In the example in Table 2:

• Not all farmers evaluated all varieties/technologies.
As a result, you have to be careful when looking at
average ranks and ratings for each variety. In the
example, only two farmers evaluated variety/
technology ‘T’ but this resulted in the highest
average rank.

• You also have to be careful in looking at average
ranks and ratings if there are different groups of
farmers in the group. For example, if some of the
farmers keep only pigs and some keep only cattle,
they are likely to prefer different varieties for
logical reasons. In the example, Farmer ‘D’ has
very different preferences to the other farmers,
which may be because she has very different con-
straints and opportunities in her farming system.
In cases like this, it may be necessary to ‘dis-
aggregate’ the evaluation data (that is, analyse it
separately for the different groups of farmers).

• Preference weighting helped to separate the similar
ratings given by Farmer ‘C’

Once farmers had rated (or weighted) each variety/
technology (which usually took no more than five
minutes), we would ask them to explain the reasons
for their choices by describing the positive and
negative attributes of each of the varieties/tech-
nologies. This helped us to understand their criteria
for accepting, rejecting or modifying different forage
varieties/technologies.

From field experience with participatory evalua-
tion we learned that:

• Not all evaluations had to be ‘participatory’. In
some cases, we were interested in technical aspects
of the performance of the varieties/technologies in
the field (for example, yield in relation to soil
fertility). It was important, however, if we were to
do a technical evaluation, that we did the partici-
patory evaluations first, so as not to influence the
farmers’ responses.

1 = Figures in brackets are this farmer’s weightings using 50 counters

Table 2. Example of ‘preference rating’ and ‘preference weighting’ with four farmers.

Variety/technology Farmers’ ratings Average
rating

Average
rank

A B C1 D

P 8 9 7 (17) 4 7 3
Q 7 9 7 (11) 7 7.5 2
R 4 4 7 (9) 4 4.8 4
S 0 – 6 (3) 3 2.2 5
T – – 7 (10) 9 8 1

Total varieties tested 4 3 5 5
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• The amount of data collection and the value of the
data collected are dependent on the amount of
experience the farmers have had with the forage
varieties/technologies. Formal evaluations were
not necessary during the first six months of tech-
nology development when farmers had not yet
learnt much about the varieties/technologies

Field Methods: Local Expansion

Soon after commencing on-farm forage technology
development, we were faced with issues of local
expansion. This was where farmers started expanding
forages on their own land and neighbouring farmers
starting to plant forages. Local expansion raised
questions for the FSP about local availability of
planting material and the role of the development
worker in the local expansion process.

From field experience with local expansion we
learned that:
• Local expansion often occurs through the energetic

efforts of a local ‘champion’, often an innovative
farmer. We needed to engage closely with these
farmers to help them in their efforts and also to
ensure that new farmers continued to have access
to a broad range of choices and not just one option
favoured by the local ‘champion’.

• Sometimes farmers launched into local expansion
too early and development workers needed to
encourage them to evaluate the broad range of
varieties throughout a full year. In some of the
distinctly wet/dry sites where we worked, for
example, farmers started expanding varieties
during the first wet season that subsequently died
in the following dry season (e.g. Brachiaria ruzi-
ziensis ‘Ruzi’).

• Local expansion often occurs spontaneously,
without the need for extra seed. We had thought
we would need to foster local seed supply systems,
but if farmers were sufficiently impressed by the
varieties/technologies, they would either expand
them using vegetative planting material or collect
small amounts of seed locally. In some instances,
local expansion was limited by the lack of planting
material and the development worker had to either
assist with small amounts of seed or simply
facilitate farmer-to-farmer exchange of locally-
available planting material.

• In some countries (especially the Philippines and
Indonesia), we worked through farmers’ groups
which helped give momentum to the local expan-
sion. Such farmers’ groups will be especially
important once local expansion of promising
forage technologies gets to a scale that is beyond
the capacity of the individual development
workers to support (see Braun and Hocdé 2000). 

Field Methods: Monitoring and Evaluation

As local expansion continued and became more
complex, we realised that the different stakeholders
(national partners, the project) needed information
about the forage technology development, both to
understand how the process was developing and to
plan for future development. What was being
adopted and why? 

Late in the project, we implemented a monitoring
process called the ‘Adoption Tree’. Details of the
process and field experiences are presented in Horne
et al. (2000b). 

The changing role of development workers

Perhaps the biggest challenge of the different
approaches used by the FSP (Figure 1) was that they
required a complete change in the roles of develop-
ment workers and farmers. Previously, development
workers were required to implement government
programs, collect data and promote technologies,
and the farmers also expected this. With the partici-
patory approaches, the role of the development
workers evolved as the activities in the field evolved
(Figure 4) moving towards an increasing partnership
between farmers and development workers. This was
a significant change for both and a change that
resulted in the rapid expansion of on-farm forage
technology development at most sites. Although the
FSP has not yet reached a stage of scaling-out
(expanding to completely new areas), it is expected
that the momentum will continue and that some of
the more innovative and active farmers will them-
selves become extension workers in the process.

Some Lessons Learned …

The process of implementing the participatory
approaches has been very challenging for all the
development workers involved. Through this process
we have learned some valuable lessons:
• In the early stages of the fieldwork, careful farmer

selection can make a huge difference to the sub-
sequent success or failure of the participatory
process. With time, however, as local expansion
starts to happen, this is not as important, as
farmers ‘select themselves’ (by spontaneously
planting forage or asking to join the FSP program).

• There are many documented methods or ‘tools’ of
PRA, for example, village and resource mapping,
seasonal calendars and matrices, that can be used
in the field to facilitate diagnosis, evaluation and
monitoring. Like a carpenter’s tools, however,
these methods are a waste of time without a
skilled person to use them. While these methods
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are generally well known (many development
workers can faithfully describe ‘matrix ranking’!),
the essential skills of facilitation and communica-
tion with farmers have been under-emphasised.
These skills take a lot of time and commitment to
develop and consolidate.

• The participatory approaches usually made the
development workers feel a lot more confident
about visiting and working with resource-poor
farmers. In their new role, they could admit to
farmers that they did not have all the answers, but
had some ideas and technology options to
evaluate. In this role, development workers and
farmers were able to learn new skills and ideas
from each other. Although these approaches
required a lot of time and commitment from
development workers, the results were more sus-
tainable and better directed towards farmers’
needs.

• The ‘tools’ of participatory diagnosis can be a
‘two-edged sword’, lulling development workers
into a false sense of achievement. We must not
lose sight of the fact that the goal of our work is to
engage actively with farmers in working towards
solution of their problems, not simply trying to
better understand those problems. 

• The changing role of development workers
(Figure 4) involves them encouraging farmers to
become more actively involved in development
processes that affect their livelihoods. This

process can be threatening to officers in central-
ised research and development institutions, who
may feel they are losing control. As technologies
start to expand in the field, it is essential that the
development workers’ institutions become more
actively partners in the process.

• There are often institutional pressures that push
development workers to put most of their effort
into helping a few farmers or to work in areas
where there is little potential for forage or to come
up with quick results by encouraging farmers to
plant large areas in the first year. It is our experi-
ence that success comes from first encouraging
farmers to evaluate and innovate on a small scale.
It is better to have a small success than a big
failure. 

The participatory methods being developed,
applied and adapted by the FSP are far from perfect.
At some sites, it was not possible to conduct diagnosis
before commencing the technology development
process. On several occasions, poor site selection led
to diagnosis being conducted in communities where
it turned out there was little potential for impact from
forage technologies.

Despite these problems, however, both farmers
and development workers responded enthusiastically
to their new roles and the result was on-farm forage
development which had substantial momentum at
many sites. 

Figure 4. The changing role of development workers and farmers involved in participatory technology development.
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Through these experiences, development workers
collaborating with the FSP are moving away from
dependence on a ‘manual of methods’ towards
having a ‘toolbox of skills and approaches’ that they
can use to respond to new situations and make the
decisions required to nurture the participatory
approach. 

At present, there is only a limited number of
development workers in each country who have this
‘toolbox of skills and approaches’ and a major
challenge now is how to provide these skilled
development workers with opportunities to mentor
and help other development workers to learn about
participatory approaches.
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Selection and Targeting of Forages in 
Central America linking Participatory 
Approaches and Geographic Information 
Systems — Concept and Preliminary Results

M. Peters1, P. Argel1, C. Burgos2, G.G. Hyman1, 
H. Cruz1, J. Klass1, A. Braun1, A. Franco1 and 
M.I. Posas3

THE challenge is to match the potential of forages to
improve sustainability of tropical agro-ecosystems
with wide scale utilisation by smallholder clients.
The potential of forages in improving the social,
economic and environmental sustainability of small-
holder production systems in the tropics is well rec-
ognised. Potential benefits of forages include the
increase of livestock production through improved
feed. Positive effects of forages on crop production
include the reduced dependency on external inputs
while maintaining or improving soil fertility; incor-
poration of forages in rotations have a positive effect
on breaking pest and disease cycles. Forages also can
reduce competition of weeds and lead to recupera-
tion and reclamation of land. Synergistic effects
between crop and livestock production can increase
efficiency of land and labour inputs, in addition to
utilisation of land not suitable for crop production.

However, adoption of forage-based technologies,
in particular legumes, has so far been limited.
Besides, an unfavourable policy environment giving
preference to external inputs, the limited acceptance
by smallholders can be attributed to lack of farmer
participation in the development of forage germ-
plasm and the lack of co-ordination of research on
feed improvement, soil fertility and community par-
ticipation. Moreover, methods for extrapolation and
up scaling will need to be improved.

The Approach

Based on the limitations to adoption described above
we utilise an integrated approach for multipurpose
forage germplasm development emphasising the
following key components:
• Farmer participation.
• Integration of on-farm with on-station work.
• Synchronising demand and (artesenal) seed pro-

duction (i.e. integrated community-based seed-
supply systems).

• Increasing the capacity of stakeholders.
• Involvement of local, national, regional and inter-

national partners.
• Extrapolation of results using advanced

technologies.

Developing Forage Germplasm with 
Farmers, NGO’s and NARS

In 1998, we commenced in Honduras an initiative to
select forage germplasm with farmers using partici-
patory methods. We started evaluation with a refer-
ence site approach, with extension to satellite sites
planned for the future. The collaboration with SERT-
EDESO (Servicios Técnicos para el Desarollo
Sostenible), a NGO residing in the reference site,
facilitates the communication with farmers, while the
interaction with DICTA (Dirección de Ciencia y
Tecnología Agropecuaria) working at the national
level, is expected to enhance the up-scaling process.
For using forages as feed we interact closely with the
CIAT-led Consortium TROPILECHE.

In Tables 1 and 2 preliminary results from the
selection of grass and legume germplasm are pre-
sented. Based on these evaluations all farmers
involved in the initial evaluation have requested seed
for planting larger plots. We are currently developing
with the farmer’s possibilities for artesenal seed

1Centro Internacional de Agricultura Tropical (CIAT), AA
6713, Cali, Colombia. Email: b.hincapie@cgiar.org
2Dirección de Ciencia y Tecnología Agropecuaria (DICTA),
Apartado Postal 5550, Tegucigalpa, Honduras
3Servicos Técnicos para el Desarollo Sostenible (SERT-
EDESO), Yorita, Yoro, Honduras
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production. DICTA has agreed, in collaboration with
CIAT, to back-up this process by capacitation and
basic seed production. We are also in the process of
evaluating results from trials using shrub legumes
and grass and legume species for soil reclamation
purposes.

In 1999 the approach was extended to Nicaragua
and in 2000 we intend to commence work in Costa
Rica. Experiences gained from this initiative and
other work with farmers is expected to focus future
characterization and collection demand of forage
germplasm.

Develop Expert Systems linking Biological 
and Socio-economic Data with Geographical 

Information

Developing a forage database

In an effort to make information gained from this
and other work available to a wider community, we
integrate experimental data into a forage database
with a graphical interface. Figure 1 shows a screen-
shot from an early version of the tool.

In contrast to many other forage databases, the
tool in development is deriving information from

Table 1. Summary of evaluations for the participatory selection of grasses by farmers. Grasses were scored on a scale of 1
(least preferred) to 5 (most preferred). San Jerónimo, Honduras.

Accession Evaluation Points 
Total

Ranking

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Brachiaria brizantha CIAT 26110 18 20 18 18 18 20 18 18 18 20 20 15 6 6 3 5 241 1

Brachiaria – hybrid FM 9201/1873 18 20 16 18 20 20 20 16 14 20 18 13 6 8 3 3 233 3

Brachiaria humidicola cv. Llanero 
CIAT 6133

12 14 16 14 16 16 14 10 10 8 14 7 6 6 5 5 173 5

Panicum maximum CIAT 16028 16 14 16 20 16 16 20 16 16 20 16 13 10 6 5 5 225 4

Panicum maximum CIAT 16051 16 12 12 12 8 10 12 12 16 14 14 9 4 4 5 3 163 6

Panicum maximum cv. Tanzania 
CIAT 16031

16 18 18 20 18 20 18 16 14 18 18 13 10 10 5 3 235 2

Table 2. Initial absolute evaluation for the participatory selection of herbaceous legumes by farmers. Legumes were scored
on a scale of 1 (least preferred) to 5 (most preferred species), San Jerónimo, Honduras.

Accession Evaluation Points
Total

Ranking

1 2 3 4 5 6 7 8 9 10 11

Arachis pintoi CIAT 17434 cv. Pico Bonito in Honduras 5 5 5 5 5 5 5 5 5 5 5 55 1

Arachis pintoi CIAT 22160 5 5 1 1 1 5 5 5 5 5 5 43 3

Centrosema brasilianum CIAT 15387 5 5 1 1 1 1 1 1 1 3 3 23 8

Centrosema macrocarpum CIAT 25522 3 3 1 1 1 3 3 3 3 3 1 25 7

Centrosema plumieri DICTA 5 5 1 1 1 5 5 5 5 5 3 41 4

Centrosema pubescens CIAT 434 5 5 3 3 3 1 1 3 3 1 1 29 5

Desmodium heterocarpon var. ovalifolium CIAT 23762 3 3 1 1 1 5 3 3 3 3 3 29 5

Stylosanthes guianensis cv. Pucallpa CIAT 184 5 5 5 1 3 3 3 5 5 5 5 34 2
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Figure 1. Screen Shot of CIAT Forage Database (under development).

Figure 2. Initial maps showing the distribution of forage germplasm evaluation sites according to altitude level and life-
zones, after Holdridge (1967).
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actual experimental data — down to accession level
— over a wide range of environments across Latin
America and Africa. The incorporation of data from
Asia is planned.

We expect to have a first version available for
shipment to key collaborators in 2000. We intend
continuous updating of information and extension to
incorporate further information as it becomes
available. 

Developing GIS-based decision support tools

Based on the forage database, we are developing a
GIS-based Decision Support Tool usable for mapping

and extrapolating forage adaptation to different socio-
economic and biophysical environments. A version to
target forage germplasm to biophysical environments
is scheduled for 2001. Initial maps developed are
shown in Figure 2.

We are also developing models to incorporate
socio-economic information such as different pro-
duction systems, market access, social preferences
etc. into the GIS-based tool.
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