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For three years in Bolivia (2002-2005) the INNOVA Project finished researching several technologies
for sustainable agriculture, started by earlier DFID-funded projects. Before INNOVA started critics
suggested that these technologies should be discarded in favour of a demand survey. Instead,
INNOVA kept the existing technologies, but judged the demand for them with several methods
(CIAL, sondeo technology fair, and others). INNOVA found that there was demand for some of
the technologies, but that a survey would have missed much of the demand, which is implicit.
That is, people are not initially aware of all their problems or of all the possible solutions. Over
the years, farmers made more specific, sophisticated demands on the technologies, which
evolved as a result. Demand and supply of farm technology are like two sides of an unfolding

conversation.
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Introduction

Smallholder farmers need new technologies from the
formal sector if they are to stay competitive and sus-
tainable in a rapidly changing world (Tudge, 2004).
There is a growing awareness among researchers
and policy-makers that research should be
‘demand-led’, meaning that farmers should help set
the research agenda (Beye, 2002; Royal Society,
2004). ‘Demand’ for research is not the same as
the market demand for goods and services. In com-
petitive markets, prices send signals between buyers
and sellers about the demand of goods and services.
Most of the products of agricultural research, such
as IPM principles, or new tillage practices etc., are
public goods which can be freely and widely
shared with no loss in their value. Many of them

*Corresponding author. Email: g.thiele@cgiar.org

cannot be sold, so no private market will promote
them.! At the same time, smallholder farmers in
tropical countries have little contact with research-
ers and have little scope for expressing demand for
research (e.g. new farm tools, crop varieties or pest
control techniques) through non-market means. Par-
ticipatory diagnoses have been proposed as ways to
see what people want (Bellon, 2001; Gill, 2002;
Horne and Stiir, 2005), often with an emphasis on
easing the adoption of technologies (Smale &
De Groote, 2003). In Vietnam, researchers inter-
viewed farmers, learning the history of fruit trees,
and how farmers managed them, which helped

'Public goods in the economic literature are defined as those
goods which are non-excludable and non-rivalrous (Dalrymple,
2005). The classic example of a public good is a lighthouse, no
user can be excluded from access to the good (non-excludable)
and however many ships make use of the light signal there is
no reduction in its value (non-rivalrous).
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scientists understand why some farmers were getting
more serious pest problems. Only then could
researchers make detailed recommendations, in a
way which farmers would accept (Van Mele &
Van Chien, 2004). As this example shows, farmer
demand co-evolves with research. Demand for
research is not like an object in the real world,
which can be discovered; rather it is more like one
side of a conversation which will only unfold if
there is someone else to talk to.

This paper discusses a three-year experience to
describe and meet farmer demand in Bolivia. In
2001, Bolivian agricultural scientists had many
technologies which were considered almost ready
to disseminate. These were the fruit of several
earlier projects funded by DFID in potato
growing areas. However, the Bolivian Agricultural
Technology System (SIBTA) had been established
the previous year: it was explicitly ‘demand-led’,
which presented the scientists with new challenges.

SIBTA was a public-sector, competitive-funding
organisation, following similar models created else-
where in Latin America and an emerging paradigm
for national agricultural research systems (Byerlee,
1998; Hall et al., 2003). SIBTA replaced IBTA (the
Bolivian Institute of Agricultural Technology);
IBTA was disbanded in 1998 (Gandarillas et al.,
2007). Competitive bidding seeks to improve the
accountability and relevance of agricultural
research. Calls for research and funding come
from farmers, in written petitions, preferably
from organized groups (cooperatives, farm
unions, indigenous organizations, etc.) and are
elicited from farmers, as a ‘raising of demands’
(levantamiento de demandas). Most of SIBTA’s
work is channelled through four Foundations
which manage extension projects known as PITAs.

In this context, policy-makers in La Paz
suggested that technologies which researchers had
already developed should be abandoned and a fresh
start made, by collecting demand from smallholder
farmers. However:

e First, capturing farmer demand may not be as
simple as SIBTA’s architects believe. The idea of
‘collecting demand’ supposes that farmers know
their needs, and will voice them. It also supposes
that farmers are aware of potential technical
options that could respond to this demand, the
costs, and the pros and cons of each one.

* Second, what should be done with research that is
already underway and in which much time and
money has already been invested?

Learning farmer demand requires a deeper inter-
action with farmers than a survey, petition or a
village meeting. Besides, the scientists insisted that
their nearly ready technologies had been designed
in response to smallholder demand. Finally, after
much heated discussion, the researchers and
various colleagues (including the authors) developed
the INNOVA project to gauge and respond to
farmer demand, even for technology that already
existed (Bentley et al., 2004). INNOVA was
implemented through three partner organizations
which were involved with DFID before SIBTA (see
Table 1). INNOVA was managed by the regional
partnership programme of the International Potato
Centre (CIP), known as Papa Andina.

INNOVA worked with farmers in pilot areas in
three distinct agro-ecozones, hundreds of kilometres
apart (the high valleys of Cochabamba in central
Bolivia, the low valleys of Santa Cruz in the east
and the high plains or Altiplano of La Paz in the
west). INNOVA lasted for three years (2002-03,

Table 1 INNOVA partner organizations

Institution
CIAT /Santa Cruz

Brief description

The Centre for Tropical
Agricultural Research,
Santa Cruz, a public
agricultural R&D
institution affiliated with
the prefecture of Santa
Cruz Department, not to
be confused with the
international centre in
Colombia

The Public University of
San Simén,
Cochabamba, which
includes an agricultural
college

UMSS

PROINPA Foundation A private non-profit
institution for research
on Andean crops, which
evolved out of the IBTA
potato programme, with
support from the Swiss
Agency for Development

and Cooperation (SDC)
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2003-04,2004-05). Its goal was to find methods to
capture farmer demand for research, and to refine
technologies that had been recently invented.

Starting technologies

In 2002, INNOVA proposed validating 10 technol-
ogies with farmers (Table 2), and began developing
methods to compare this supply of technology with
farmer demand, as discussed in the following section.

Table 2 Supply of technology at the start of INNOVA

Methods to create technology and
adjust it to demand

The researchers used several methods (described
below) to hone their technologies, always
with farmers, never on-station. INNOVA adapted
most of these methods from existing ones. What
was novel was a coherent set of methods for
linking the supply and demand for technology
(Doug Horton, personal communication).

Family of technologies

Technology proposed, 2001

Brief description

Fodder and soil conservation

1. Improved fallow

Mixtures of purple clover (legume:
Trifolium pratense) with grasses (Lolium
perenne, Festuca arundinaceae, Dactylis
glomerata) to plant after harvesting oats
or barley, as the field enters fallow, to
produce fodder and manage weeds.

2. Grains-plus-legumes

Mixes of legumes (vetch, purple clover)
with grains (oats, barley) for fodder, to
conserve soil and water, control pests,
diseases and weeds and stabilize yields.

3. New fodders

Some 14 varieties of several species of
legumes and grasses, planted in small
demo plots called ‘pasture gardens’.

4. Phalaris grass

Live barriers of phalaris grass (Phalaris
tuberoarundinacea) planted in rows for
soil conservation. The live barriers form a
wall that traps runoff, slowly forming a
terrace. The grass is good fodder.

IPM (integrated pest

management) nematodes

5. Chicken manure for

Integrated management of the nematode
Nacobbus aberrans by applying chicken
manure to the soil.

6. Potato IPM

IPM of potato pests and diseases in the
low valleys (Santa Cruz). Some 10 ideas
including insecticides and plant extracts
to kill insect vectors of disease (aphids,
whiteflies etc.), control of tuber moth in
the field and fungicides for Rhizoctonia.

7. Herbicide for purple nut sedge

Weed management (Cyperus rotundus).
Trials of the herbicide glyphosate.

Animal traction and tillage

8. Improved tillage

Several ploughs had been designed,
and a few trials were needed to learn the
best ploughing dates.

9. Adoption of implements

Promote adoption of animal-drawn
implements.

10. Home remedies for cows

Better nutrition for livestock, remedies
made from local plants to kill cattle
parasites.
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INNOVA coined the idea of explicit and implicit
demand. Explicit demands are the ones that people
recognize and can express loud and clear (“We need
more grass for our sheep in the dry season’).
Implicit demands are for problems that the
people themselves do not recognize (they will not
demand control of potato viruses if they do not
know that viruses exist), or for techniques which
they have not imagined (e.g. they did not demand
metal ploughs until they saw them). INNOVA
used the following methods to study demand.

CIAL and GET

CIALs are groups of about five local people who
conduct field trials with a few replications,
and uncomplicated trial designs on topics the com-
munities have agreed upon, presenting the final
results back to the community (Ashby et al.,
2000; Braun et al., 2000; Thiele et al., 2005;
Pretty, 2002). Before INNOVA, both PROINPA
and CIAT/Santa Cruz had already organized
several CIALs. In other areas, INNOVA used the
GET (technology evaluation group). A GET is
like a CIAL, except that instead of asking farmers
to define their research topics, the agronomists
present their research topics and the community
decides which to try. The GET and the CIAL
both evaluate the technologies with committees of
farmers, who use simple tables with flipcharts (‘par-
ticipatory evaluations’) to register and analyse
committee members’ preferences for different
technologies, and for which characteristics (Ashby,
1992). INNOVA used CIALs and GETs during all
three years. An unanticipated advantage of the
CIALs and GETs was that they helped INNOVA
with the other methods described below. The com-
mittee members were like promoters (Bunch,
1982), suggesting that most methods for working
with rural communities can be enhanced by personal
contacts between researchers and some individual
community members.

Back-&-forth (Ir-y-Venir)

This is a method that PROMETA (part of UMSS)
had developed and used previously, which was
used during all three years of INNOVA. Researchers
take an implement, e.g. a plough, to the field. They
try it with the campesinos who suggest changes.

The mechanical engineer redesigns the implement,
and the team takes it back to the field, until people
are satisfied with it. In the final stages, PROMETA
may leave an implement in a community so they
can try it for several days. For example in 2003,
INNOVA showed metal ploughs that had been
developed in the valleys to campesinos in the Alti-
plano. They liked the plough, but asked for wider
wings, to heap more earth around the potato
plants. They also said the 13 kg plough was too
heavy for their oxen, which are smaller than the
ones in the valleys. INNOVA returned with a
lighter, 8.5 kg plough, but it was too fragile, and
could not work the rocky soil of the Altiplano. By
2004, INNOVA returned with a heavier plough,
10.5 kilos, with a stronger, sharper point. It
worked well and people began to buy it.

Sondeo

The sondeo (literally ‘sounding’, the nautical term
for finding the depths of the water) is known by
its Spanish name even in English-language litera-
ture (Hildebrand, 1981). It involves six researchers
going to the field for a week to observe farms and
talk to farmers. Some of the partner organizations
had used the sondeo for several years. CIAT
started using the sondeo in the 1980s and
PROINPA used it in the 1990s. INNOVA used a
sondeo early in the first year (2002-03), but
changed it, making it shorter (two days instead of
six), going to one community in each of three
regions (instead of many communities in a single
region) and added a final session to discuss the
results with the community (Bentley ez al., 2004).
Semi-structured interviews on crops, pests, live-
stock etc. led to ample descriptions of local agricul-
ture, including problems and demands.

INNOVA'’s technologies fit reasonably well with
the explicit demands voiced in the sondeo. For
example, the farmers said they wanted more
fodder for their cows, oxen and sheep (Bentley
et al., 2004), and four technologies were for
fodder (Table 3).

However, there was little explicit demand for
nematode control, improved tillage, animal traction
or soil conservation, which were all important for
researchers in INNOVA (Table 2). This does not
mean that the technologies were trivial. Nematodes
are a serious pest in Bolivia, even though they are so
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Table 3 Summary of INNOVA’s supply of technology,

versus farmers’ demands

Technology supply

Main demands from the
sondeo (Nov 2002-Jan
2003)

1. Improved fallow

Fodder: Altiplano, high
valleys

2. Grains-plus-legumes

Fodder: Altiplano, high
valleys

3. New fodders

Fodder: Altiplano, high
valleys

4. Phalaris grass for soil
conservation

Soil conservation was
not an explicit demand.
Later, INNOVA adapted
phalaris, emphasizing it
more as fodder

5. Chicken manure for
nematodes

Was not an explicit
demand

6. Potato IPM

Several pests and
diseases, especially
potato late blight (all 3
areas)

7. Herbicide for purple
nut sedge

Weeds, especially purple
nut sedge (low valleys)

8. Improved tillage

Was not an explicit
demand

9. Adoption of
implements

Was not an explicit
demand

10. Home remedies for
Cows

Various diseases of
several livestock species
(all areas)

Irrigation (all 3 areas)

difficult to observe that smallholders tend to be
unaware of them unless the little worms are brought
to farmers’ attention (Bentley et al., 2003) Campesi-
nos seldom complain of soil erosion, even when it is
serious and chronic, but may show concern over
extreme gulley erosion (Thiele & Terrazas, 1998).

Stratified sondeo

A study funded by SDC found that almost everyone
in Bolivia is poor (Quiroga et al., 1999). So the real
question is not if the campesinos are poor, but if
they are all equally poor, and if they all have the
same needs for innovations. The study indicated
more poverty in the Altiplano than in the low
valleys. In three of the municipalities where

INNOVA worked, the rate of poverty was 98%
(in Umala, on the Altiplano), 97% (in Tiraque in
the high valleys) and 85% (in Comarapa in the
low valleys) (Quiroga et al., 1999). The 15% who
are not poor tend to live nearest to the highway.
They are more visible, have more contacts, more
time and may be more likely to collaborate with
INNOVA. So after the first sondeo, discussed
above, INNOVA planned a stratified sondeo to dis-
tinguish between the demands of the poor, the
poorer and the poorest. In Tanzania and Ethiopia,
researchers held meetings to ask farmers to rank
demands by income groups. Wealthy farmers
were more concerned about the shortage of
grazing land in Ethiopia, because they had more
cattle. The poor were more concerned about
access to irrigation water in Tanzania because the
wealthy had the water. But many issues were of
concern to most community members (e.g. declin-
ing soil fertility, deforestation, deteriorating water
quality (German et al., 2005).

INNOVA conducted a stratified sondeo in four
communities the second year (December 2003-
March 2004), identifying economic levels with
wealth ranking (see Grandin, 1988). The stratified
sondeo showed some differences between the ‘rich’
and the poor, e.g. on the Altiplano, the poorest felt
most strongly the shortage of irrigation water. In
the high valleys the least poor were the most con-
cerned about the high price ($50) of metal
ploughs. And in the low valleys the poor were not
interested in the problems of cattle or fruit trees.
However, the poorest shared many demands with
their wealthier neighbours (e.g. everyone wanted
to control diseases of potato: a staple food of the
Andes). But the stratified sondeo annoyed the local
communities, which have a sense of moral equality.
All community members are regarded as equal, even
though they are well aware of wealth differences and
it was upsetting for them to see this differences made
so starkly obvious, when the facilitators asked
people of different economic levels to sit in
different workgroups. INNOVA found that the
communities have just a few relatively prosperous
households, with more land than the others, and
just a few very poor households, mainly of elderly
people. Most households are of middle income:
poor but not destitute, food producers with a
small surplus to sell, much as scholarly studies
have shown for the Peruvian Andes (Mayer, 2002).
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Local notions of equality may be a kind of
polite fiction, but glossing over some economic
differences helps avoid problems like envy among
community members, and allows them to respect
each other and work together. In the future it will
be important to learn about local economic differ-
ences, and the various demands for research per
each group, but in slightly more discrete ways, not
by physically arranging the ‘strata’ into highly
visible workgroups (‘all the poor people over here’).

Technology fair (feria tecnologica or
encuentro tecnolégico)

Before harvesting their field trials, the researchers
and the CIALs and GETs showed the test plots to
hundreds of their neighbours and to people from
other communities. They divided the visitors into
three to five more-or-less random groups, who
visited each trial (in a bus or on foot), where the
farmer-experimenter explained the technology.
Some technologies were presented as stands,
which were not as convincing as the ones shown
in the field, but stands saved time. Each technology
fair took about six hours, but they were fun, ‘a
party without booze’. They started with a sign-in,
and a welcome by municipal authorities. After
seeing the field trials and stands, there was an exit
questionnaire, a big lunch and a farewell. They
included other fun events, like music, skits or a
football match. Besides the lunch, farmers were
also provided transportation to the technology
fair (in a chartered bus). The technology fair was
inspired by the field day, with the difference that
INNOVA used short questionnaires to see which
technology people preferred. The one-page forms
could be filled out in two minutes, and they asked
which technologies people wanted to try (and
why) and which technologies did they not like
(and why not). At a typical fair, 12 to 14 project
staff members gave the questionnaires to over 100
people. INNOVA held technology fairs the first
year in one community in all three regions, in two
regions the second vyear (Altiplano and low
valleys), and in two the third year (Altiplano and
high valleys). The first year, INNOVA also used
voting, with small ‘ballots’ which farmers
dropped into boxes representing each technology.
However, this gave similar results to the short ques-
tionnaires (see Bellon, 2002 for another voting

method) and in following years INNOVA just
used short questionnaires.

Forage was an explicit demand, however during
the first technology fair (2003) on the Altiplano
the fodder trial of grains-with-legumes had been
planted late and the plants were barely growing.
Questionnaires showed that the farmers were not
convinced (only 31% expressed interest). In the
sondeo on the Altiplano, people demanded
more forage; quinoa was a secondary demand.
However, during the fair, people actually preferred
quinoa to fodder. In part this was because a
woman and man from the area showed a healthy
field of quinoa (they had used chemical fertilizer,
not a local practice) (see Figure 1a). People also
liked quinoa perhaps because at a stand, agrono-
mists gave a convincing talk, and handed out
pieces of quinoa cake (see Figure 1b). People are
attracted to well-presented technology, even if it
is not high on their list of demands.

In the fairs, the farmers gave high scores to
improved tillage and animal-drawn implements,
even though these were not demanded in the
sondeo. The technologies responded to implicit
demands; people did not request the implements
until seeing them. By the third year INNOVA
knew how to show its techniques to best effect: in
the field, with a thriving crop, explained by
farmers in the local language (Spanish, Quechua
or Aymara), and giving away little (50 g) bags of
seeds, so farmers could try the new crops or
varieties at home (see Figures 2 and 3).

Feedback (retro-informacion)

CIALs and GETs have a final event where the farmer-
experimenters explain their preferences for each tech-
nology. But INNOVA used this feedback (during all
three years) to encourage farmers to suggest changes
in the technologies and plan the next year. The
farmer-experimenters and the agronomists outline
key points the day before on a large sheet of paper,
which the farmers present in their own words.
Discussions with the audience often helped
improve the technology. For example in Pompo-
sillo, on the Altiplano, people said it was important
to plough, adding that the grains-plus-legumes
failed in 2003 (year one) because they were
planted late. INNOVA followed their recommen-
dations and in 2005 (year three), the oats-
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Figure 1 It was hard to compete with quinoa in the
technology fair in Pomposillo, with a thriving crop
explained in Aymara (a) followed by cake (b).
Presentation matters as does demand

plus-vetch on the Altiplano were tall and green for
the technology fair, and visiting farmers wanted to
plant the mix (see Figure 4).

During the feedback in Sank’ayani, in the high
valleys of Cochabamba, farmers said they liked
vetch, but they would like it more if the seed were
not so expensive. They proposed trials to grow
their own vetch seed. INNOVA started doing
trials with farmers to grow seed.

MIPITA

SIBTA uses an extension method called PITAs
(applied technology innovation projects) where
agronomists extend technology to organized
groups, especially associations (tomato growers,

Figure 2 People like to experiment. Farmers at the
technology fair in 2003 in Qhochimit'a rush to get 50 g
bags of alfalfa seed, which they can plant at home

Figure 3 An innovation is more convincing if it is shown in
a thriving crop. In 2003 the grains-plus-legume mixes grew
poorly on the Altiplano, seen here in the technology fair
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Figure 4 Technology fair, 2005 in Kellhuiri, on the Altiplano.
Humberto Cachaca shows the barley-&-vetch he grew with
the MIPITA. The mix grew better than in 2003, thanks to
suggestions made by farmers in the GET. Now the
visitors wanted to try the idea

onion growers etc.) usually linked to market oppor-
tunities. In its third year, INNOVA created the
MIPITA (INNOVA model of PITAS) to extend the
most promising technologies and to adjust methods
to link technology supply and demand. INNOVA
funded and implemented three MIPITAs, one in
each pilot area. Some MIPITAs included several
communities and were organized (for example) to
buy seeds, so people could adopt forages.

As Table 4 shows, INNOVA made the effort to
use various formal methods to gauge farmer
demand in an integrated way. The methods them-
selves evolved over time (e.g. the sondeo gave rise
to the stratified sondeo, and the technology fair
improved every year).

While the Bolivian farmers happily agreed to take
part in semi-structured interviews, questionnaires
and other formal methods, researchers learned at
least as much from farmers incidentally, simply by
working with them in the field trials. For example,
while spreading dry chicken manure with farmers
in the low valleys, agronomist Ernesto Montellano
saw that the manure got in people’s eyes, and it
burned. The farmers suggested placing the manure
in the bottom of the furrow instead of scattering it
over the surface, which they did, and that became

the technical recommendation. Unfortunately, their
university training usually does not prepare research-
ers to write about conversations held on ditch banks
or while following an ox team around a field. The fol-
lowing section tries to remedy that by recapturing
some of the lessons that farmers and agronomists
learned, with formal methods, and informally.

Case studies

From improved fallow to purple clover

This technology did address explicit demand, even so
it changed a great deal as the farmer-experimenters
and the agronomists adapted it. Purple clover (Trifo-
lium pratense) has been in Bolivia since the 1970s,
when it was introduced by earlier projects.
PROMETA tried planting mixes of purple clover,
white clover (T. repens) and vetch (Vicia sativa)
with various grasses (Lolium, Festuca, Dactylis, Era-
grostis curvula and Bromus unioloides) in farmers’
fields in Qolge Qhoya and elsewhere in the high
valleys of Cochabamba in 1996.

After 2000, another project, PROMMASEL,
inherited purple clover from PROMETA and con-
tinued trying it in Qolge Qhoya. PROMMASEL
started with botanical and ethno-botanical
surveys. After planting potatoes, farmers typically
plant other crops for two or three years, and end
with oats or barley; then fallow the land. Weeds
build up each year, and are abundant in the first
few years of fallow, although many of the weeds
are fodder for livestock. Several of the authors
were involved with a study of weeds (Bentley
et al., 2005), and we thought that the fallow
could be improved by planting purple clover and
other plants. So for several years PROMMASEL
conducted on-farm trials of ‘improved fallow’,
mixes of grasses and legumes.

During the first sondeo in November 2002 in
Qolge Qhoya, people said they were tired of doing
little field trials with clover. “We want to try big
fields’, they said. INNOVA agronomist Salomon
Pérez dutifully returned four days later and tried
selling the seed at a meeting of the sindicato
(village organizations with elected leaders and a
monthly meeting with a representative from each
household). Pérez even went door to door, and still
only four families bought purple clover seed. In
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Table 4 Evolution of methods

days. PROINPA had
on-farm trials & field
days, led by farmers
from FFS

6 feedbacks, 2 per
zone

Technology fairs in
high & low valleys

Before INNOVA: INNOVA Year 1: INNOVA Year 2: INNOVA Year 3:
1990s-2001 2002-03 2003-04 2004-05
Methods used CIAT and PROINPA | CIALs & GETs. CIALs and GETs INNOVA formed
used CIALs Sondeos & continued. MIPITAs.
CIAT did sondeos. technology fairs in Back-&-forth. Technology fair on
UMSS held field the 3 zones. 4 stratified sondeos. | the Altiplano & the

high valleys

Results of
methods

Showed that there
was demand for
most technologies
created by earlier
projects, but that
other demands
were not being met.
Staff doubted that
the project reached
the poorest farmers,
and planned a
stratified sondeo

Some demands are
shared by all
economic levels,
but in all 3 zones,
the poorer farmers
do have different
demands

INNOVA presented
the technologies in
a way that
smallholder farmers
understood. Some
technologies began
to be adopted

Technical results

Research started on
most technologies
that INNOVA would
promote

Improved phalaris,
oat-plus-vetch,
purple clover &
other technologies

Developed multiple
mountain plough,
high tillage, soap to
manage insects in

Control of potato
tuber moth in
storage

potatoes

other words, they had explicitly demanded seed, and
then showed little interest in buying it. Some said
they did not have the money. Others said they
would wait to see their neighbours plant it first.
INNOVA kept studying ‘improved fallow’ and in
the first technology fair, in Qolge Qhoya, presented
a participatory trial, in a farmer’s field, with three
treatments of different mixes. But at the same tech-
nology fair, another farmer, Nelson Vallejos,
showed a plot of about 1000 square meters he had
planted on his own (see Figure 5). As soon as Vallejos
and the others started planting purple clover on their
own, they changed it radically. Instead of planting it
at harvest time, they planted it at the regular planting
time, and they sowed it with oats, instead of with
festuca or lolium, since they knew oats better, and
had the seed. They planted purple clover in good
soil, not in hillside fields. INNOVA recommended
another change, irrigation. Farmers and agronomists
realized that they should plough carefully when plant-
ing, instead of simply broadcasting the seed. Later
farmers began manuring the clover (see Figure 6).

The members of the GET mentioned these
changes at the first feedback in Qolge Qhoya, and
with the agronomists, redesigned purple clover so
it yielded fodder, which was what they demanded.

Figure 5 Nelson Vallejos, 2003 in his plot of purple clover
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Figure 6 The same plot in 2005

Mr Vallejos and the others in the GET may well
have benefited from their five or six years’ experi-
ence with purple clover and other fodders during
earlier projects, but they made big changes in the
technology once they began planting purple clover
on their own. It has long been known that farmers
modify what they learn (Johnson, 1972; Denevan,
1983); the advantage here was having the
agronomists there to see what the farmers were
doing, and collect some hard data. This way the
agronomists themselves accepted the changes, and
would later recommend them to other farmers.

By 2005 the MIPITA in the high valleys helped 17
farmers from various communities get 36 kilos of
purple clover seed, enough to plant small parcels on
their own. At the technology fair in 2005, Nelson Val-
lejos once again showed his small plot of clover, only
this time the sign did not say ‘improved fallow’. It said
‘managing purple clover’, because farmers and agro-
nomists realized that the technology had changed
from a type of fallow to a kind of permanent
pasture. INNOVA even printed pamphlets for
farmers, describing the purple clover as pasture.

Phalaris grass

The above case suggests that farmers and
researchers working together may make major

changes in a technology. But change is not always
so dramatic. Sometimes the researchers create
appropriate technology essentially on their own,
in response to explicit demand, later making only
minor adjustments with farmer-colleagues.

1970s. IBTA introduced a small lot of phalaris
from Colombia to the experimental station at
Patacamaya, on the Altiplano, as forage (Mendieta,
1979). The agronomists lost interest in phalaris,
but the hardy grass survived anyway. In the early
1980s, CIF promoted it in the valleys and high
country of Cochabamba.

1996-99. The Hillsides Projects (PROLADE)
rediscovered phalaris and tried it for live barriers
to conserve soil in Cochabamba and Santa Cruz.
The grass thrived and farmers and NGOs started
to accept it.

In December 2002, INNOVA took phalaris to
the Altiplano. At first, proposing it as a live
barrier, looking for small slopes to plant it on.
The GETs in Pomposillo and Mamaniri planted
live barriers and 40 people took plants.

2003. During the technology fair in Pomposillo
the phalaris grass was still only three months old,
and not well established yet, so INNOVA decided
not to show it. Two farmers explained phalaris in
a stand, and gave away a few plants. But five
months later, 16 August 2003, when the phalaris
was better grown, they presented it again in Pom-
posillo at the feedback, and six people asked
where they could get more.

In December 2003, INNOVA sold 10,300 pha-
laris plants to 66 households in six communities
(two in each pilot area). In participatory evaluations
in the GETs people had only good things to say
about phalaris: It stayed green after frosts. It was
easy to transplant, took root readily, grew back
well after being cut, was cheap to establish,
animals liked to eat it and it even kept the Andean
potato weevil out of the fields (see Figure 7).

2004. INNOVA started the forage MIPITA in
the Altiplano and 71 households bought 18,500
plants. The GETs made one change; they no
longer planted phalaris as a live barrier, but in
open fields, on flat land, as forage.

2005. INNOVA introduced the idea of making
hay from phalaris, and 130 families tried it. In the
technology fair at Kellhuiri, Umala, farmers Javier
Condori and Gladys Condori gave a glowing
account of phalaris. Even though they spoke at a
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stand, not in a field, people in the crowd asked
“Where can I get it to plant?’

High hilling up

In the first two cases, the technologies were adapted
to fit an explicit demand. But in this next case, the
farmers did not ask for the technologys; it responded
to an implicit demand, and through a sustained
conversation changed it into an explicit one.

2000. The MIPAPA Project started a scientific
survey of pests and diseases in the low valleys
(Santa Cruz).

April 2001. In Comarapa, Santa Cruz, CIAT
found the small beetle Epitrix damaging seed
potato in the CIAL in Verdecillos. Agronomist
Ernesto Montellano, Pablo Franco and colleagues
decided to try managing it with a technique they
had learned from CIP: higher aporque (hilling
up: after potatoes sprout, farmers heap soil up
onto the plants as they weed). But it was hard to
do well with a wooden plough.

2002. People in the CIALs and GETs started using
a higher aporque. Previously, they had heaped the
soil when the potatoes were big, which damaged
many tubers. Now, they heaped the soil just as the
plants were sprouting, and again when the plants
had grown but the tubers were still small. This
damaged the potato plants less and gave room in
the soil for the tubers to bulk up. INNOVA

Figure 7 A thick row of phalaris in the high valleys of
Cochabamba

planted tillage trials in all three areas, and showed
them at the technology fairs.

2003. The PROMETA agronomists came to
Comarapa and designed a plough with wings, with
the CIAL, using Back-&-Forth, and showed the
plough and trials at the technology fairs (see Figure 8).

2004-05. INNOVA taught high hilling up in the
MIPITA, to 80 families. The new plough lowered
costs, because it was faster. Yields increased 15—
20%, in part because there was less tuber moth,
weevil and Epitrix. People also liked it on the Alti-
plano and in the high valleys. ‘The potatoes don’t
turn green and there are more large potatoes.” In
the technology fair in Kellhuiri on the Altiplano, in
2005, farmer-experimenter Rogelio Cachaca Lopez
showed how he had doubled his potato harvest,
among other things, by using high hilling up.

Conclusions

All of the INNOVA technologies changed as they
responded to demand, but in different ways. After
years of working with scientists on purple clover,
farmers made several big changes, which they
never would have made if researchers had not
shared the crop with farmers. Phalaris changed
much less; after scientists introduced it farmers
made only one change, planting it in small fields
instead of in live barriers. Researchers accepted
this in good faith, and responded with a further

T3
ARADO
MULTIPLE

Figure 8 High hilling up and the new plough at the

technology fair in Verdecillos, Comarapa, Santa Cruz, 2003

INTERNATIONAL JOURNAL OF AGRICULTURAL SUSTAINABILITY 5(1) 2007, Pages 70-84



UNSPOKEN DEMANDS FOR FARM TECHNOLOGY 81

change of their own: making hay from phalaris.
High aporque (hilling up) was researcher-led, and
did not respond to an explicit demand; it was
invented by CIP researchers to grow bigger pota-
toes, but bigger potatoes are not always what
Andean farmers demand (Zimmerer, 2003). Fur-
thermore, while adapting high aporque to Bolivia,
researchers made most of the changes, although
they did all of their trials with farmers, who then
accepted the technology.

Perhaps the clearest evidence that INNOVA
responded to demand was that it had the honesty
to end fruitless lines of research (two out of 10 in

Table 5) and that technologies evolved as the con-
versation with farmers was developed (eight out
of 10 in Table 5). INNOVA’s methods contributed
to the conversation and the changes (all 10 in
Table 5), although as we mentioned earlier, spend-
ing time with farmers and looking and listening
were equally important.

Demand for innovation is not a static phenom-
enon which can be discovered and then acted
upon. Demand co-evolves with research, and must
be monitored as the technologies develop; that is
how commercial products are developed, either
with focus groups or with individuals (Morgan,

Table 5 Changes in technologies and the methods that influenced the change

Technology

How it changed

Where Methods involved

1. Improved fallow

Adopted as forage, not as
improved fallow

Low and high valleys Technology fair, GET,

feedback

2. Grains-plus-legumes

Farmers like it, if they can
produce vetch seed, but
few are actually growing it

High valleys GET, feedback,

technology fair, MIPITA

3. New fodders

Included with
technologies 1, 2 and 4

Being diffused in high
valleys, with subsidized
seed

Technology fair, GET,
CIAL, MIPITA

4 Phalaris grass

Planted for fodder, not for
soil conservation

Being adopted, especially
on the Altiplano and in the
high valleys

Feedback, GET,
technology fair

5. Chicken manure for
nematodes

Place the manure in the
bottom of the furrow
instead of broadcasting it,
to keep it out of one’s
eyes

Being adopted in low CIAL

valleys

6. Potato IPM

Soap and detergent to
control insect vectors.
Fungicides and
insecticides are still under
study. Control of moths in
seed

In diffusion in the low
valleys

GET, CIAL, MIPITA,
technology fair

7. Herbicide for purple nut
sedge

Glyphosate used by
farmers, but new lines of
research to refine
application methods were
abandoned

Technology fair

8. Improved tillage

Invented high tillage, and
a new plough to do it with

Adopted in low valleys Technology fair GET,

MIPITA, CIAL

9. Adoption of
implements

Extended implements,
but also invented the
multiple mountain plough

High and low valleys Back-&-forth, GET, CIAL,

technology fair, MIPITA

10. Home remedies for
Cows

Abandoned

Technology fair, short
courses in communities
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1997; Bernet et al., 2005), even with interviews in
consumers’ homes (Sunderland et al., 2004).
Successful innovation is not the work of solitary
heroes, but of groups and institutions, linked in
relationships of trust, where the users can make
their demands known and be involved in the
research (Barnett, 2004). Innovation, like conver-
sation, goes in stages. This brings us back to two
concerns posed at the beginning of this paper.
First, capturing farmer demand may not be as
simple as some policy makers suppose. Gauging
demand requires more than a petition from
farmers. Demands are of different types: explicit
demands can be more easily captured than implicit
ones. Farmers may voice explicit demands, and
researchers may have to intuit some of the implicit
ones. Researchers respond with some technology,
although even the strongest research institutes
would be unlikely to meet all of farmers’
demands. The farmers then respond to the new
‘supply’ of technology, which researchers must
then adapt to an increasingly focussed, more
sophisticated set of demands. Appropriate
methods such as the sondeo, technology fair and
others, particularly when ordered into a coherent
set, help to guide the evolution of supply and
demand, but just as important are the insights
that come from working closely with farmers.
Second, what should be done with research that
is already underway and in which a high invest-
ment has already been made? In this case, most,
but not all, the technology generated by the pre-
vious projects responded to either an explicit
demand or to an implicit one. Throwing away
existing technologies and starting from scratch
would have scuttled potentially functional technol-
ogy, wasting a research investment and potential
for helping poor farmers in Bolivia and elsewhere.
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