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Executive Summary

The International Rice Research Institute (IRRI) is one of 16 centres in the
Consultative Group for International Agricultural Research (CGIAR). IRRI has a
huge mandate: to conduct research and training to improve the lives of rice pro-
ducers and consumers, particularly those with low incomes. This broad mandate
means that whilst IRRI generates knowledge and products such as improved pest
management methods or new varieties and machinery, it is the role of extension
workers from other organisations to promote and disseminate these to the
farmers. This means that the dissemination of the research outputs is outside
IRRI’s control.

However, some IRRI researchers have recently developed ‘decision aids’ as a way
for farmers to adopt and adapt technologies on a much wider scale than can be
achieved through focused research projects alone. In this paper we highlight
one of these innovative approaches, the development and promotion of the ‘no
early spray’ (NES) technique in integrated pest management in Central Luzon,
Philippines, and discuss its implications for farmer learning within the institu-
tional culture of IRRI.

The NES technique grew from research revealing that farmers’ belief that leaf
folders caused yield-reducing damage in rice was incorrect. The research showed
that in fact spraying for leaf folder is not necessary up to 40 days after trans-
planting. This simple message was tested by farmers in the Philippines, prompt-
ing them to conduct site specific research and to entirely cease spraying their
fields for leaf folder when they found it to be true.

These experiences suggest that decision aids work best when the decisions farm-
ers are encouraged to take are not mandated or fixed, but prompted by the
research process itself. The NES started out as a decision aid and, through farmer
experimentation, turned into a learning tool.

The success of NES indicates that decision aids offer ways to have impact and
foster farmer learning at the farm level within the corporate culture of IRRI, and
other similar International Agricultural Research Centres.
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FARMER LEARNING AND THE
INTERNATIONAL RESEARCH CENTRES:
LESSONS FROM IRRI*

Stephen Morin, Florencia Palis,
Karen McAllister, Aida Papag, and
Melina Magsumbol

Introduction

The International Rice Research Institute (IRRI) is one of 16 centres in the Consulta-
tive Group for International Agricultural Research (CGIAR). IRRI’s broad mandate is
to conduct research and training to improve the lives of rice producers and consumers,
particularly those with low incomes. This is a huge task and means that whilst IRRI
creates products, typically in the form of either knowledge (eg. improved pest manage-
ment or fertiliser application methods) or physical technology (new varieties or machin-
ery), it is the role of extension workers from other organisations to promote and
disseminate the product to the farmers.

However, some recent innovations by IRRI researchers have involved ‘decision aids’ as
a means for farmers to adopt and adapt technologies on a much wider scale than can
be achieved through focused research projects alone. In this paper we highlight one of
these innovative approaches, the development and promotion of the ‘no early spray’
(NES) technique in integrated pest management in Central Luzon, Philippines, and
discuss its implications for farmer learning within the institutional culture of IRRI.

We close with policy and research implications of this research for IRRI and other inter-
national institutes.

Linking IRRI and farmers: the extension paradox

IRRI has neither the financial, cultural, nor legal capacity to conduct extension effec-
tively for the diverse countries and peoples it serves. Therefore, technology delivery
must be done through the national agricultural research and extension systems
(NARES). NARES are a diverse group and can include the public sector, NGOs, and
the private sector. The institutional diversity of the NARES is matched by their variable
occupational linkage with IRRI. NARES activities include, but are not limited to,
research collaborations, technology dissemination, training, and extension.

1 A version of this paper was first published in Deepening the Basis of Rural Resource Management. Proceed-
ings of a workshop. RIMISP and ISNAR, 2000.
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By working through NARES, IRRI fosters a transfer of technology approach (Deugd
et al., 1998; Roling and Jiggins, 1998). Research products are defined and developed
at the institution level, while the communication or ‘delivery’ of these products to the
end users is managed by another party. This poses a significant dilemma for IRRI, which
needs to demonstrate that its research outputs coincide with its mandate, poverty alle-
viation or livelihood improvement at the farm level. This requires communication with
farmers (the intended beneficiaries). However, by devolving responsibility for dissem-
ination of the research outputs to other agencies this aspect is outside IRRI’s control.

To resolve the dilemma, IRRI has opted to support local research and extension services
through ‘institution strengthening’ initiatives (Figure 1). These activities include
supporting the training of scientists, collaboration through research consortia, research
planning and so on. In this way, the improvement of the NARES’ capacity for research
and delivery is viewed as the next best thing to delivering the technology itself. In fact,
IRRI would argue that improving local capacity for research is preferable to improv-
ing the well-being of a small number of farmers because of the potential future gains
from increased research capacity. IRRI management views its future role, in light of
this institutional structure, as a source of “advanced information” and as a “broker or
co-ordinator” for the dissemination of information (Cantrell, 1999).

Working directly with farmers with an aim of changing behaviour, ie. extension or
extension-like activities, is debated at many levels at IRRI, with no clear consensus over
the institute’s proper role. One of the most often cited reasons for not becoming
involved in extension is the enormous diversity of IRRI’s constituency and the limited
potential of effective extension with such a large group. The issue may not necessarily
be the role of IRRI, as much as the capacity of its scientists to effectively reach this
diverse audience. Thus, if a researcher is able to reach thousands of farmers in a cost
effective and efficient manner, even if it resembles extension, the work is supported,
even though the process itself contradicts IRRI’s basic strategic vision.

Some IRRI scientists have opted for decision aids as a way to circumvent the dictum “we
don’t do extension” while at the same time working directly with farmers in a learning

Figure 1. IRRI model of its relationship with NARS partners
regarding extension services (From IRRI, 1999)
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Institution — + _ Egc\;grgcurity
strengthenin _
g g ~. — Natural Resource
- Management
Delivery of
research
products

4 GATEKEEPER SERIES NO.SA96



and change environment?®. The ‘no early spray’ (NES) approach is one such aid (Heong,
1999; Heong and Escalada, 1997b; and Heong et al., 1998), based on the research finding
that leaf folder pests on rice plants have little or no effect on yield, yet farmers regularly
spray against them. What has emerged over time is the IRRI decision aid model. The
following case study describes farmer response to the NES message in the Philippines.

The No Early Spray Case Study

The NES method is the work of Heong, an IRRI entomologist, and various colleagues.
It is based on Bentley and Andrews’ work with smallholders and IPM in Central
America (Bentley and Andrews, 1996). Bentley and Andrews suggested three basic steps
for incorporating farmer knowledge and experimentation into technology design and
dissemination:

1. identify gaps in farmers’ knowledge;
2. fill in the missing information (assuming the information is available); and
3. help farmers develop technology that fills the knowledge gap and fits other criteria.

A gap in knowledge can take many forms. It may be a lack of knowledge about partic-
ular practices, knowledge that was once relevant but is now outdated due to systemic
changes (see Dobermann and White, 1999), or the result of a miscommunication
between technology developers and farmers (Morin, 1998). The gap can be derived by
comparison of ‘emic’, or local understanding, and ‘etic’, or observers’ understanding of
the natural environment (Headland, Pike and Harris cited in Harris, 1993).

Filling in observed knowledge gaps must be based on careful research, as was the case
with Heong (Heong et al., 1997). Heong et al. suggest that it is preferable to empha-
sise information that contradicts local beliefs, thereby encouraging farmer experimen-
tation. Like technology gaps, the type of contradiction can be varied, representing new
technological options, or modifications of old ones. The model also has the benefit of
focusing on participatory technology development, recognised as an important compo-
nent in successful technology generation (Deugd et al., 1998).

In the NES case the identified knowledge gap was farmers’ incorrect belief that leaf
folders caused plant damage which reduced yields (Heong et al., 1998). The knowl-
edge gap, derived from research on the biology of these pests, was that spraying for
leaf folder was not necessary up to 40 days after transplanting.

Heong added to Bentley and Andrews’ method by incorporating a means of dissemi-
nating the missing information using ‘heuristics’ (Heong et al., 1998; Heong, 1999). A

2 IRRI also has process projects, ie. projects that deal explicitly or implicitly with technology dissemination,
but the focus of the research is on the process of reaching farmers rather than on technological change at the
farm level. IRRI’s plant participatory breeding project is such a case. The rice varieties developed in the project
are location-specific but the generative process can be taken to other locations.
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heuristic is a simple decision rule to synthesise data and improve decision-making
(Kahneman and Tversky, 1972, 1973 cited in Heong, 1999). In Heong’s work the
simple decision rule stated: “spraying for leaf folder control in the first 40 days after
sowing (or 30 days after transplanting) is not necessary” (Heong, 1999).

The new way of thinking about leaf folders contradicts accepted farmer practice. The
contradictory nature of the heuristic is a source of *““cognitive dissonance”, which needs
to be resolved by the farmers receiving the message (Festinger, 1957; Heong and Escal-
ada, 1997a). Ideally, farmers resolve the contradiction through experimentation in their
own fields, either accepting or rejecting the practice (Heong, 1999). In either case, the
farmers will judge the efficacy of the new information for their farms, simultaneously
up-scaling and conducting site specific research. Farmers prefer this type of experi-
mentation because it fosters immediate and observable feedback on potentially useful
technologies (see Ohlmer et al., 1998).

Using Heong’s experience we can modify Bentley and Andrews’ method:
1. Identify gaps in knowledge;

2. Fill in gaps with research information useful to farmers using heuristics, emphasis-
ing cognitive dissonance in heuristic design;

3. Aid farmers in the resolution of the dissonance through on-farm experimentation
and testing;

4. Re-evaluate new farmer-developed technology for broader outreach.

This revised method is flexible and powerful because it shares with the earlier method
an emphasis on gaps in farmer knowledge, but concludes with a plausible mechanism
for disseminating corrective information. In the process of identifying knowledge gaps
researchers deal with the farmers’ knowledge in a way that responds to problems iden-
tified by farmers. The following case illustrates how this theory works in practice.

The NES Experiment

The Barangay Integrated Pest Management (BIPM) project was a collaborative project
between scientists from IRRI, Philippine Rice Research Institute (PhilRice), Department
of Agriculture (DA), and the Food and Agriculture Organization (FAO). It ran from
1992 to 1995 and was an IPM experiment at the barangay (village) level to determine
the costs, benefits, institutional requirements, farmer training needs, and constraints to
IPM implementation among irrigated rice farmers.

It was conducted in three villages in the province of Nueva Ecija, Central Luzon, an area
known as the ‘rice granary of the Philippines’. Farmers grow two rice crops a year: dry
season (DS - December to May) and wet season (WS - June to October). The BIPM
experiment was started in 1992 and encompassed three ‘treatments’, each level of treat-
ment represented by a particular village:
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e Treatment 1: Farmers not trained in IPM but who agreed to refrain from insecticide
spraying for at least 40 days after planting. This is often called No Early Insecticide
Spraying (NES).

e Treatment 2: Farmers trained in IPM at a season-long field school training (IPM-FFS).

e Treatment 3: Farmers not trained in IPM and who conducted their normal pest
control practices (FP).

The village of La Torre, in the municipality of Talavera, Nueva Ecija was chosen for the
NES research (Treatment 1) for a number of reasons, including:

« Of the 11 villages surveyed, La Torre had the highest use of insecticide sprays, ranging
from one to seven applications per season; and

* The area under rice farms was contiguous and large, at least 150 hectares. Thus, the
NES experiment could be located in a contiguous 60 hectare rice area.

The most critical initial task was to convince farmers to participate in the NES treat-
ment. Every farmer interviewed believed if they stopped their insecticide spraying
entirely the result would be at least a 30% reduction in yield. So a mini-plot experiment
was conducted in the farmers’ fields in the 1992 wet season (92WS) and 1993 dry
season (93DS). It was hoped that the results of this pre-implementation phase would
convince the La Torre farmers to participate in the actual NES whole farm experiment.
In 92WS, 15 farmers agreed not to spray insecticide in at least 500 sq. m. of their rice
fields with the assurance of being paid in the event of a yield loss. Yield loss was defined
as the difference between actual and expected yields in the 500 sg. m plot.

Initial Results

The research design required that no insecticide spraying was to be done in the first 40 days.
However, farmers implemented it for the whole cropping season. The small, untreated plot
was called the ‘mini-treatment 1" area and the larger insecticide-treated portion of the
farmer’s field was called the ‘farmer-practice’ area. Both plots were monitored by IRRI ento-
mologists for natural enemies, pests, pest infestations, crop management practices, and
yields. Two 5 x 4 sg. m. crop cut samples of grain yield were collected from each plot. Results
showed that there was no significant difference between the yield of the untreated and insec-
ticide-treated plots. Insect pest populations were very low in both plots in 1992 WS.

At harvest, no farmer had obtained a yield lower than their normal expected yield.
Participating farmers had observed themselves that the yield from the unsprayed plot
was the same as from the sprayed plot. Some farmers had even better yields in the
unsprayed plot. Thus, in the following 1993 dry season (93DS), farmers did not spray
their entire farms, not only for the first 40 days, but for the whole duration of the crop.
The NES farmers practised no insecticide spraying at all.

The official implementation of NES was in the 1993 wet season. As well as the 15 origi-
nal participating farmers, an additional 18 neighbouring farmers were recruited to join the

GATEKEEPER SERIES NO.SA96 7



project, giving a total of 33 participating NES treatment farmers. Surprisingly, these 18
farmers were already practising NES in 93DS because they imitated the original 15 NES
farmers who decided not to spray their entire farms for the duration of the cropping season.

Assessing the long term effect of disseminating ‘No Early Spray’

In 1999 the authors conducted a restudy to understand the effects of time on the diffu-
sion and farmer adaptation of the technology. As initial tests on the NES approach date
back to 1992, we took this as the starting point and included in the restudy a sample
of farmers from the original group and a completely new set of farmers to determine
the diffusion of NES. In all, 32 farmers were interviewed, 21 from the original group
and 11 from a new group. All of the 21 farmers from the original group had NES expe-
rience. In addition, nine of them had Farmer Field School (FFS) experience, having
attended an FFS in 1997 which was conducted by the Department of Agriculture. The
remaining 11 farmers had neither NES or FFS experience, and thus acted as a control
group for the diffusion effects of NES and FFS.

Among the original group of 21 farmers, 20 and 18 did not spray insecticides during
the 1999 dry and wet seasons (designated here as the NS or ‘No Spray’ group, Table
1) respectively. One farmer is ‘NES compliant’, i.e. he/she does not spray for insects in
the first 40 days of planting but continues to spray afterward. Two did not spray in the
dry season but switched to spraying in the wet season (designated as S or ‘Spray’ group).
Among the 11 new farmers, there is a nearly equal distribution of farmers who did not
spray at all (NS) and farmers who sprayed throughout the growing season (S).

The reasons farmers gave for spraying in the wet season of 1999 are not particularly
varied. Among the NS or NES compliant groups, 62% (13 of 21) cited saving money
as a reason for not spraying. Saving money was not as important for the five new NS
farmers, as it was mentioned by only two of them (40%). Savings in labour and the
fact that yields were not affected were cited in roughly equal proportions by all farmers,
except for the new NS farmers, 40% of whom mentioned labour, and 20% no change
in yield. Likewise, a good crop stand was cited by many farmers, as was the environ-
mental benefits of lowering or eliminating spraying.

All of the farmers who continue to spray (S) do so because they observe harmful insects
in their fields. Plant vulnerability, especially in the flowering stage, is also a reason given
for spraying. Of less importance are issues of yield,® weather, and whether or not neigh-
bouring fields were sprayed. This last point is often cited as a reason for spraying among
the new farmers, based on the belief that once a field is sprayed the invading insects will
be forced to leave the sprayed field and invade a neighbour’s. This belief has been previ-
ously documented (Palis, 1999).

3 Few people mentioned yield as a reason for spraying, unlike the predominance of no changes in yield for non-
sprayers, although among sprayers and non-sprayers alike, yield is implicitly involved in every case.
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Table 1. Farmers’ insecticide spraying practices in 1999
dry and wet seasons
Insecticide Original farmers® New farmers®| All farmers
spraying
practices
With FFS | Without FFS | Without FFS
N % N % N % N %
Dry season®
No spraying at all (NS)* 9 100 11 92 4 40 24 77
No early spray compliant 0 0 1 8 2 20 3 10
(NES)
Spray any time during 0 0 0 0 4 40 4 13
the season (S)
Total no. respondents 9 100 12 100 10 100 31 100
Wet season
No spraying at all (NS) 9 100 9 75 5 45 23 72
No early spray compliant 0 0 1 8 0 0 1 3
(NES)
Spray any time during 0 0 2 25 6 55 8 25
the season (S)
Total no. respondents 9 100 12 100 11 100 32 100

a Farmer participants in the NES study since 1992
b Additional farmers included in the 1999 survey

¢ One farmer planted tomatoes in the dry season, so there is one fewer farmer in the dry season
than the wet

d Did not spray insecticide during the entire season
e Did not spray in first 40 days of the 1999 wet and dry rice growing seasons but sprayed afterwards

Among the 11 randomly selected new farmers, the fields of those who stopped spray-
ing were located near the NES fields while those who continued spraying were far from
the NES fields. Farmers who stopped spraying learned about the NES technology from
NES participants. At the same time, they were able to observe the impact of NES on
their farm enterprise. On the other hand, most of those who continued spraying have
not heard at all about NES. Though two farmers had heard about NES from fellow
farmers, they still opted to spray because neighbouring fields were sprayed. This, again,
is associated with the belief that insects from the sprayed field will transfer to the
unsprayed field.

Discussion of the NES case study

The NES method prompted farmers and extensionists alike to conduct research. The
research was an outgrowth of the cognitive dissonance of the heuristic. The dissonance
questioned farmers’ understanding of the relationship between insects, insecticides, and
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yield, offering an alternative view. It suggested that these relationships are not fixed, ie.
not every case of insect infestation requires insecticide. For farmers this is a valuable
lesson. It implies that there are other ways to control and/or live with pests.

Decision aids work best when the decisions farmers are encouraged to take are not
mandated or fixed, but prompted by the research process itself. The NES started out
as a decision aid and, through farmer experimentation, turned into a learning tool. This
is evidenced by the fact that both old and new farmers in the sample took the original
decision aid and went beyond its formal recommendation. They successfully extrapo-
lated the effectiveness of the technology from the first 40 days to the entire season.

NES expanded from a 500 m? plot to whole fields based on farmers’ experience and
experimentation. Farmers integrate new technology best when the technological inno-
vation is tested in the context of their own experimentation. One of the most impor-
tant roles of researchers is to indicate the fruitful areas of experimentation and help
farmers explore potential solutions. NES worked, in part, because it offered a context
for farmer research within the existing labour and farming system.

Not all farmers have adopted the NES technology. This suggests the degree of effec-
tiveness varies between farms. Presumably farmers understand the agroecological
context under which NES works and have adapted the technology to their own condi-
tions. It is probable that insect pest populations vary between locations and seasons.
Incorrect information regarding pest ecology may also persist among farmers, leading
some to avoid adoption of NES.

This study suggests that NES experimentation should be done in groups, using fields
close to one another, because many farmers believe that a neighbour’s spraying affects
their own pest pressure. Further, when farmers conduct NES experimentation together,
they can learn from each other and experience the benefits as group. This improves the
learning by making it more rapid and experiential, as well as improving the dissemi-
nation of information among neighbouring farmers.

Conclusions

Decision Aids and IRRI’s Institutional Culture

In IRRI’s institutional culture, decision aids and tools are only likely to be used under
strictly defined circumstances, such as when:

e They appeal to a wide audience. The fact that many farmers may use an aid like NES,
implies that many farmers share the problem(s) it solves (in this case, unnecessary
insecticide use). Local management of problems contradicts IRRI’s basic ‘all of Asia’
mandate. Although properly chosen research targets can be both locally specific and
widely shared.
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= The information that is conveyed cannot be easily contradicted or confused. The NES
is a simple message that would be very difficult to lose or distort in translation or
transmission. This makes it amenable to dissemination through mass media such as
TV, radio, brochures and the like. This, in turn, reduces the need for farmer training,
which is not part of IRRI’s institutional culture or its historic mandate.

e Training requirements per farmer are very low. It takes virtually no training for
farmers to understand and implement NES, they simply do less of what they are
currently doing. In this sense it is truly a knowledge intensive technology. Because
training is limited the number of dissemination pathways increases. Farmers can learn
of NES in conjunction with intensive field school type training or through mass media.
The latter are more likely pathways for IRRI because of their generic nature.

* The up-scaling options are obvious, or the technology is transportable to other loca-
tions. The relative homogeneity of irrigated Asian rice growing areas favours the
application of NES to new sites. Not all potential technologies share this feature. The
wide applicability of NES implies that researchers working on NES and similar tech-
nologies, are not conducting site specific research. In general terms, this research is
problem specific, not site specific, even though the site will play a role in the overall
effectiveness of the technology.

e The information transmitted (the knowledge) is fairly simple. Since dissemination
activities are usually undertaken by local extension services, or indirectly by farmers,
for maximum efficiency the disseminated materials or concepts must be simple enough
to be easily conveyed. Something that can be understood and internalised in a one
hour conversation over coffee is much more likely to be diffused than embedded
concepts linking various environmental components that may take days of conver-
sation and demonstration to convey.

IRRI’s work with other decision aids, including CD-ROMs, Internet-based training
applications, and simple technologies, must fit IRRI’s corporate climate. This implies
that any farmer-based training will probably be similar in context to the NES system,
ie, with wide appeal, straightforward information, low training requirements, obvious
upscaling options, and a simple message.

Decision aids and IRRI’s research agenda

This case is instructive because its starting point is the existing practice of farmers. This
means technological innovations like NES will be linked closely with what farmers are
already doing, thereby reducing the cost of dissemination and ensuring the appropri-
ateness of the technology. In addition, the selection of technologies will be driven by
farmer demand, necessitating a close link with farmers and local extension personnel.

The use of decision aids is not necessarily participatory, even though farmer learning
may take place. NES, based on research with farmers, is not a model of participatory
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extension. The learning tool aspect of NES is centrally developed and disseminated.
The power of NES is its basis in sound on-station research accompanied by indepen-
dent farmer-based research.

Farmer participation is not appropriate in all of IRRI’s research programmes. Where
and how participation should be utilised is debated. An initiative to investigate this
issue is IRRI’s “Project 12: Facilitating rice research for impact” (Morin et al., 2000).
In Project 12, a method is under development to link IRRI researchers with NARES
researchers and practitioners. The goals of Project 12 are to increase the pool of poten-
tial research and extension partners, to conduct research on dissemination in pilot sites,
and to link IRRI’s training centre with its researchers. Eventually a suite of techniques,
of which the NES method is one, will be available for reference by IRRI’s researchers
and partners.

In conclusion, IRRI’s serious and comprehensive mandate is both liberating and
constraining. It opens the door for the institute to do a range of activities, from strate-
gic research on basic biological questions, to country or Asia-wide policy analyses. It
also puts limits on the institute’s interaction with farmers.

The success of NES indicates that there are ways to have impact and foster farmer learn-
ing at the farm level within the corporate culture of IRRI. Decision aids will continue
to play a role in the development aims of IRRI, due to their simplicity, clarity, ease of
transfer, and historic success. However, IRRI’s decision aids, based on the institute’s
method of extension, are somewhat unique, because they are driven by IRRI’s capac-
ity to reach farmers and its corporate culture.

Farmer training often requires large investments of time and money for success.
Cultural, ethnic, or linguistic competence is required for effective teaching and learn-
ing at the farm level. The other International Agricultural Research Centres (IARCs),
like IRRI, do not typically employ staff with those competencies and therefore will face
many of the constraints IRRI has faced. Decision aids, such as NES, will be one way
for the other IARCs to reduce the cost of enhancing farmer decision-making capacity.
These aids will not be appropriate for all learning situations, but if based on sound
research they can be efficient and effective learning tools.
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