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

At onelevel, that of theindividual 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, moreinteresting and signifi-
cant issues aroses 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? Answersto 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.



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 afunction
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 socia 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.!
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, ‘al 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.

1In this sense, research and extension interventions have
always been ‘participatory’.
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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 anadlogy 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 loca 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). Conseguently, 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 amost al farmers incor-
porate technology into their farming systems. Tech-
nology supplied by the forma 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



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, whileit 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 typicaly 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
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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 technol ogy
(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)
(Chamberset 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 arecent set of guidelinesfor watershed devel op-
ment produced by the Ministry of Rural Devel opment
inIndia ‘[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 ingtitutionalisation within both
government and non-government agencies, will lead
to unrealistic expectations of their genera 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



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 ingtitutions. 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 alimited 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
farmersin 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 amore 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, rura development interventions, such
as agricultural extension projects, involve avariety 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, socialy-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 crucia 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.
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(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’
a 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 crucia 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



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

(@) The Domang story?

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 sg. 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. |fugao
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 settlerswith illegal occupation

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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and sought forcefully to evict them. Six members
were arrested and others took refuge in surrounding
areas, until thelocal 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-
ditiona 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 magjority 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 devel opment and receiving
a monetary incentive to establish them. The limited
availability of planting material for the recom-
mended species induced farmers to look for aterna-
tives. They adopted Hibiscus sp. (gumamela) as the
major hedgerow species and, to a lesser extent,
banana. Hibiscus was localy 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



moist soil. Nonetheless, the supply of planting
materials was till 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 loca
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 commercia vegetable and field crops. Dif-
fusion beyond the village was amost 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 alocation of an energetic
extension worker on amost 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 isavillage located in Malaybalay
Municipality in the centre of Bukidnon Province in

3This section draws on results of a survey conducted in
August-September 1994 which are reported in more detail
in Garciaet a., 1995.
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Northern Mindanao. The annual rainfall of 2500 mm
isfairly evenly distributed throughout the year, apart
from arelatively dry period from December to March.
The village occupies 1872 ha at elevations ranging
from 400 to 1000 madl. 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 sg. 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 forma 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
provincia 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 debrisin 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,



Los Bafios, 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 initialy
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 falowed lands and roadsides, was the major
hedgerow species used. Its use developed fortui-
toudy. 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. Initialy 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.
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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.# 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

41t 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.



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

(c) The Guba story®

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
isand of Cebu in the Centra Visayas Region.
Annual rainfal is 16001800 mm, with no distinct
dry season. The site is 200600 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 areais 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 sg. km, considerably higher than at Domang or
Managok. Average farm size is 1 ha with a range of
0.25to 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 al 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 sae.
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 a. 1997. See also Cramb et &, in press.



Conservation Program (CSWCP) was initiated.
Funding for the CSWCP was initialy 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 aresult, 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 el se-
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 partia replacement with leguminous
shrubs. Trimming of hedgerows was to occur every
one to two months. Trimmings wereto be fed to live-
stock or applied as a mulch to the aleys.

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 initialy 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
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supported 20 farmer-instructors in eight of the ten
upland barangay. Each farmer-instructor managed
three to four alayon groups. At the pesk 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, canas, 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 overal 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, athough 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 genera 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.



Severa fields appeared to be in long-term fallow or
abandoned. The explanations offered by farmers
were as follows:

() 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
codlition 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, idess,
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 ingtitutional problems and
needs emerged. This does not mean that al 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
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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 e ements (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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Participatory Approaches to Forage Technology
Development with Smallholdersin Southeast Asia
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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 agricultura 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 agricultura development which have
hindered adoption of agricultural technologies by
poor farmers in developing countries.
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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 Approachesto Forage
Technology Development

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



farmers (see Gabunada Jr. et a. 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:

e 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 Tropica (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 farmsin Southeast Asia
(Stir et a. 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 Centra and South America (Ashby
1990). These approaches are described in the rest
of this paper.
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Participatory Approachesto 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 al 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 devel oped
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
(Str et a. 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



Conventional approaches
to developing agricultural
technologies

\

Participatory approaches
to developing agricultural
technologies

Participatory
Diagnosis

- = Development worker makes the decisions
- = Farmers make the decisions

= Farmers and the development worker
make the decisions together

Figure 1. Conventional and participatory approaches to forage technology devel opment.
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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
potentialy useful technologies. Other development
workers are specidists 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
areal

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.

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) Isthere a genuine problem?
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 YES
P is essential
4) Do we have potential solutions to offer
which can provide substantial benefits?
5) Arethere active local individuals or
groups who are committed to working
with farmers to solve this problem?
6) Aretherefarmerswho are aready trying
to solve this problem? ‘YES
) is desirable
7) Isthere aloca enthusiast who would but not
‘champion’ the resulting technologies essential

in future?
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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. Isthere 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.



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 dleviate with
forages, we have to be sure that we have promising
options to offer. In one instance, many farmersin 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 potentia solutions to offer.

5. Arethere 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. Aretherefarmerswho are already trying to solve
this problem?

All ingtitutions and individuals working in rura
development want to work with innovative farmers.
We found that identifying and working with farmers
who had aready been working actively, often on
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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. Istherealocal 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
atrader or local officia) 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, agricultura
extension workers and individua farmers:

¢ What are the key problems affecting agricultural
development in the area?

What is the mgjor 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?)



* What type of animals and how many do farmers
raise?

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

* Who isresponsible for looking after the livestock

(the men? the women? shared?)

* How are the animals fed and managed?

* How do farmers overcome these problems now?

e 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 Devel opment.

Participatory Technology Development

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

‘If you give a man afish 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.’
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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 a. 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 usualy implemented (taking no more
than one day) and was directed towards ‘Action’ not
‘Appraisa’. It moved beyond simply gathering lists
of problems into problem diagnosis and action
planning.

On-station research

Diagnose and
prioritise problems

Identify and select
forage varieties/technologies
to test

<

Test forage
varieties/technologies

Participatory technology development

Figure 2. The Participatory Technology Development approach used by the FSP.



There were several common stepsin the diagnosis:

a Familiarisation with the area (for example, a
village walk to alow 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, seasona
calendars and historical calendars. It not only
served as a basis for discussion of problemsin 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 facein
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 aleviate 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 devel opment 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 specia 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 smal plots, usualy
near their houses, and only with time (usualy 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 alocate a lot of valuable crop land to planting
forages. The FSP amost 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— M ore Benefitsfor
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 a. 2000; Ibrahim
et a. 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 amost 50 farmers



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 devel opment 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 L essons 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

Some farmers find new problems
to solve with existing forages or

Some experienced farmers
start testing
new species and systems

\
=2

=
Testing varieties

Individual farmer’s experience
with forages

find new opportunities for forages

Testing forage systems
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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
methodol ogies 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. Thisis 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. Thisisrarely
successful (as has been widely experienced by
development projects that have tried to promote
contour hedgerows in the uplands of Southeast Asia).

Local expansion

Represents the PTD
process from Figure 2

=

Some farmers drop out or do
not expand their areas

Time

>

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 evauating 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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