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Abstract

Although there has been increasing research on the adoption of agroforestry technologies over the last decade, few such studies have
assessed uptake over a long period and many are based on a single snaphot in time. Furthermore, most of these studies have mainly
looked at non-adopters and adopters: only recently have social scientists considered testers. A further category of users neglected in
adoption studies has been re-adopters of technologies. Studying this group provides an interesting and more nuanced understanding
of adoption and re-adoption. Methodologically, most adoption studies use quantitative methods and fail to link their findings to wider
socio-economic, political and institutional settings. This paper presents a study of the dynamics of improved tree fallow use by farmers in
Siaya and Vihiga districts of western Kenya over a period of eight years. It uses both qualitative and quantitative data to critically discuss
the motivations of adopters, testers/rejecters and re-adopters. The results show that the process of adoption is highly dynamic and var-
iable with farmers planting improved fallows and discontinuing or re-adopting them due to a whole range of factors, of which soil fer-
tility improvement is just one. These factors included incentives from projects, the tying of adoption to credit programmes, prestige,
participation in seminars/tours and the availability of a seed market from projects promoting improved fallows. Farmers planting
improved fallows for such reasons may be termed ‘pseudo-adopters’. There were significant differences in adoption between the two dis-
tricts, with more farmers in Siaya planting improved fallows than in Vihiga. A majority of farmers in Vihiga (53%) who were given seed
never planted improved fallows, even though they had been exposed to the technology. Some 40% of farmers in Siaya and 38% in Vihiga
planted improved fallows but later rejected them. This has some important implications for research and development. For improved
fallow technologies to be attractive to farmers, they must provide other tangible economic benefits besides soil fertility improvement.
This presents a challenge to researchers who must better attune themselves to the needs and demands of farmers if they wish to see their
research findings widely adopted.
� 2007 Elsevier Ltd. All rights reserved.
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1. Introduction

Agroforestry as an applied science has made major tech-
nological advances in the last three decades (Sanchez,
1999). Yet, despite some successes, many agroforestry tech-
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nologies in different parts of the world have failed due to
low adoption rates. As a result, agroforestry scholars have
argued for a need for more socio-economic research to
understand how farm households view and understand
the technology (Sanchez, 1995; Current et al., 1995; Mercer
and Miller, 1998). This has led to increased research on the
adoption of agroforestry technologies in the last decade
and a comprehensive list of studies on adoption of agrofor-
estry technologies has been documented by Pattanayak
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et al. (2003). Despite the increasing number of studies,
some shortcomings remain.

First and foremost, most adoption studies are based on
a single snapshot in time, whereas agroforestry adoption is
a dynamic process that occurs over a long time period. It
involves farmer experimentation, which takes longer than
for agricultural crops because the benefits may not be rea-
lised immediately. According to Phiri et al. (2004), the
experimental phase for improved fallows may take 2–3
years. The literature on agroforestry adoption mostly dis-
cusses early adopters and the use of the innovation at a spe-
cific point in time. Yet, understanding adoption over time
provides lessons that can be used in planning future pro-
jects. Pattanayak et al. (2003) attribute the lack of a longer
time focus in adoption studies mainly to a lack of adequate
time series data sets.

Secondly, most adoption studies do not differentiate
between different categories of users, such as those who
are testing the technology and those who have adopted
it. A review of the literature shows that researchers have
only recently come to differentiate between adopters and
experimenters, notable examples being (Adesina et al.,
2000; Ogunlana 2004; Keil et al., 2005). However, none
of the studies recognises re-adopters (farmers who stop
using a practice but then take it up again) or pseudo-adopt-
ers (farmers who use a practice not because it is useful but
because they seek benefits from projects promoting the
practices, such as obtaining credit, prestige or cash from
selling seed).

Thirdly, a majority of adoption studies do not consider
the wider socio-economic, political and institutional set-
tings in which farmers are embedded. The studies are gen-
erally based on formal household survey data collected
using questionnaires, which are later subjected to rigorous
statistical analysis. Most use regression models to explain
the factors that influence adoption (Mercer, 2004). Long
and Long (1992) and Long (2001) argue that adoption is
not merely related to the technology, nor to socioeconomic
factors, nor to the research and extension method applied,
but is a result of complex interactions between people,
technologies and institutions. Therefore, formal household
surveys alone are not sufficient to understand the dynamics
of adoption. Hence, a detailed, case study and/or life his-
tory approach is also needed to understand and explain
the patterns of adoption. This paper adopts such an
approach to assess the dynamics of the use of improved
tree fallows in western Kenya, taking account of temporal
dynamics, different categories of use, and the wider socio-
political environment that affects adoption. The study cov-
ers a period of eight years and is based on data collected in
2004 and 2005.

2. Problem context

One of the most serious constraints to the sustainability
of agriculture in sub-Saharan Africa is declining soil fertil-
ity. In the past, African farmers managed soil fertility on
their farms by fallowing their land. As population
increased, partly induced by advances in health care, fal-
lowing of land declined, with many farmers adopting inten-
sified land use practices that required fertilisers to replenish
nutrients. Many African states subsidised fertiliser prices to
stimulate fertiliser application, but these subsidies were
later removed. In Kenya, for instance, subsidies were cut
by 50% in 1972/1973 and completely withdrawn in 1978/
1979 (Ruigu et al., 1985). The removal of such subsidies,
due to structural adjustment policies, has substantially
increased costs for many farmers (FAO, 2001) who now
cannot afford to use fertilisers. This has exacerbated the
problem of declining soil fertility, leading to reduced crop
productivity (Cooper et al., 1996; Sanchez et al., 1997).

The use of improved tree fallows has been proposed as a
sustainable low cost alternative for improving soil fertility
on smallholder farms affected by soil degradation because
of continuous cropping (Sanchez et al., 1997; Sanchez,
1999). Kwesiga and Coe (1994) argue that improved tree
fallows, the deliberate planting of fast-growing leguminous
trees or shrubs in rotation with crops, have great potential
for improving soil fertility in areas where nitrogen (N) defi-
ciency is the main fertility constraint. Franzel (1999) points
out that by providing N to crops, tree fallows can poten-
tially help farmers improve their fields and incomes,
thereby improving food security. Farmers are currently
testing improved tree fallows in several African countries
including Kenya, Zambia, Cameroon, Tanzania, Malawi
and Zimbabwe. These tests are being carried out in collab-
oration with national agricultural research institutions and
the World Agroforestry Centre (ICRAF). Although farm-
ers have been testing them since the mid 1990s, not much
has been reported about their uptake, particularly in East
Africa. Most published findings on adoption are from West
or Southern Africa, specifically Zambia.

2.1. Historical perspective: Research and development of

improved tree fallows in western Kenya

A diagnostic study in western Kenya in the late 1980s
identified poor soil fertility as a key developmental con-
straint (Minae and Akyaempong, 1988). During the same
period, Smaling (1993) established that nutrient outputs
from fields in western Kenyan exceeded inputs by a wide
margin. These concerns led ICRAF, in collaboration with
the Kenya Forestry Research Institute (KEFRI) and the
Kenya Agricultural Research Institute (KARI), to estab-
lish a research programme at Maseno in 1988 to address
soil fertility problems in western Kenya.

Initial research focused on hedgerow intercropping, but
in 1991 research on improved tree fallows began as fallow-
ing land has always been part of the farming system in wes-
tern Kenya. However, pressure on land has forced most
farmers to reduce their fallow periods, which are now
insufficient to restore the fertility of the soil, hence the pro-
motion of improved tree fallows. Initial technology design
focused on both the technical aspects, that is, assessing
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whether improved tree fallows could indeed increase crop
yields, and on socioeconomic issues such as feasibility,
profitability and acceptability (Swinkels et al., 1997). The
only species used in the first research trial was Sesbania ses-

ban (L) Merr., an indigenous species that had shown posi-
tive results in Southern Africa (Kwesiga and Coe, 1994)
and which was used by farmers in western Kenya in tradi-
tional fallows. However, because of difficulties in germina-
tion, its uptake by farmers was very low (Franzel, 1999).
Based on this, research on alternative species was initiated.
Screening trials resulted in the selection of new species,
mostly shrubs with a shorter life cycle (6 months to 1 year)
than S. sesban and which could be directly seeded (Niang
et al., 2002). The most promising and widely-used species
were Crotalaria grahamiana Wight & Arn,. Tephrosia voge-

lii Hook. f., and Tephrosia candida DC which brought
about impressive maize yields in on-farm trials as well as
providing fuel-wood and reducing striga (Striga hermon-

tica, Benth.,) (Niang et al., 1998; Amadalo et al., 1998).
Maize yields after relay cropping with C. grahamiana were
1–55% higher than in continuously cropped maize, while
yields following T. vogelii were 42–85% higher.

Although many of these technologies showed positive
effects in controlled research trials, there was less success
in transferring them to their intended beneficiaries. This
was partly because, for a long time, dissemination of
research findings was left to extension officers. Given the
retrenchment in the extension service at the time and the
limited funds and materials available, including means of
transport, the impact of these new technologies was local-
ised (Noordin et al., 2003). On the other hand, the use of
‘research farmers’ in on-farm research trials organised by
researchers to reach other farmers did not work any better.
It became apparent that since ‘research farmers’ were
selected by researchers and not by farmers themselves, they
were not representative of the population (Place et al.,
2005a). They were locally often referred to as ‘ICRAF
agents’ and some appeared to be of higher socio-economic
status, and did not interact much with other community
members.

2.2. Alternative approaches to technology development and

dissemination: Community based participatory approaches

2.2.1. The KEFRI-KARI-ICRAF pilot project

In 1997 researchers initiated a pilot project on soil fertil-
ity replenishment and recapitalisation in 17 villages with
2035 households in Siaya and Vihiga districts of western
Kenya to address the problem of low adoption. The pro-
ject’s objective was to test participatory approaches for
wider dissemination of agroforestry technologies and it
used an approach known as the village committee
approach (VCA) (Noordin et al., 2001). This aimed at
exposing all the farmers in an entire village to agroforestry
by working with diverse groups and individual farmers
who were appointed as representatives to village commit-
tees. Committees were formed on the basis of existing
social organisational structures with the village elder as
the patron. The assumption was that farmer representa-
tives would facilitate further spread of agroforestry knowl-
edge and seed among their own networks (Noordin et al.,
2003). The committees were used as contact points for
the project to feed in information and to obtain feedback.
They often organised meetings, field days, exchange visits
and trainings. The approach aimed to support local inno-
vation and adaptation and joint learning of scientific prin-
ciples. To this end, it encouraged strong networking,
partnerships and capacity building and was considered
more likely to generate sustainable processes and practices.
After four years of intensive dissemination using the VCA,
the pilot project came to an end in the year 2000.

2.2.2. Sustainable community-based input credit scheme

(SCOBICS) Project (2001–2005): Shifting focus to

provision of credit and income generation

Based on experiences of the pilot project discussed
above, it was realised that most households (unless they
had a reliable source of off-farm income) needed to diver-
sify into higher value crops than maize in order to feel
the benefits of investing in soils. However, the combination
of small land holdings and existing maize deficits meant
that they also had to plant other crops if they wished to
raise their incomes at the same time. This was only possible
if they could access other services such as credit to purchase
inputs, technical knowledge on how to manage their natu-
ral resource base and markets.

In 2001, KEFRI and ICRAF in collaboration with the
Imperial College at Wye, United Kingdom (UK) with
funding from UK’s Department for International Develop-
ment started a five-year project, known as SCOBICS, to
address these concerns. The project worked with local com-
munities via the VCA to explore the potential for co-ordi-
nated provision of support services, such as credit, to
enhance livelihoods through promoting integrated soil
and crop management. Working closely with farmer
groups, the project produced biophysical decision support
tools that present accumulated technical knowledge in a
farmer-friendly way. These stressed the importance of com-
bining organic and inorganic inputs, given their comple-
mentarity in enhancing soil fertility and the lower cost
and risk involved compared to relying on inorganic inputs
alone. The village committees were responsibility for iden-
tifying credible farmer groups to benefit from the credit
which was usually repaid out of the sale of the harvested
crops.

3. Methodology

3.1. Study area

The study area is located in the highlands of western
Kenya and comprises four villages each in Siaya and Vih-
iga districts. The main ethnic groups are the Luo in Siaya
and the Luhya in Vihiga. About half of all the households
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are female-headed and the greater portion of household
income comes from off-farm sources. Farmers have secure
rights to their land. The average farm size has been steadily
declining; in 1995, the average farm size in Vihiga accord-
ing to Crowley and Carter (2000) was 0.6 ha, while in 2004,
the average farm size in the villages in Vihiga surveyed dur-
ing this study was 0.5 ha. In Siaya it was 1 ha. Maize (Zea

mays L.), often intercropped with beans (Phaseolus vulgaris

L.), dominates the cropping pattern and the maize varieties
planted are almost all local (Mango and Hebinck, 2004).
Maize is predominantly grown for home consumption
and yields average 700–1200 kg/ha. Most households own
1–2 local Zebu cattle and a minority own improved breeds.

Altitude ranges from 1250 to 1600 m above sea level and
the landscape is undulating with slopes of 2–8%. Rainfall is
bimodal, ranging between 1600 and 1800 mm per annum,
divided between the long rains in March–May and the
short rains in September–November. The region has a high
agricultural potential with two cropping seasons per year,
but low soil fertility is a widespread problem (Mango,
2002). According to Shepherd et al. (1996), phosphorous
(P) is the major limiting nutrient, although N and potas-
sium (K) are also limiting. Farming is also constrained
by heavy infestations of striga, a parasitic weed that sub-
stantially reduces maize yields. Food insecurity is high in
both districts with some areas experiencing up to nine
months of food deficiency.

A large proportion of the labour force is engaged in
agricultural and livestock production activities although
agricultural production increasingly suffers from labour
being drawn into non-agricultural activities and off-farm
work elsewhere. Furthermore, the HIV/AIDS pandemic
is exerting its toll. HIV prevalence rates are very high, with
a prevalence rate in the year 2000 of 25% in Vihiga and
27% in Siaya (Republic of Kenya, 2001a). Furthermore,
high population densities, which have increased over the
years, continue to exert enormous pressure on the land.
In Siaya, population density has increased from 253 peo-
ple/km2 in 1989 to 316 in 1999. Vihiga district on the other
hand had a density of 800–1100 people/km2 in 1999
(Republic of Kenya, 1994, 2001b). Poverty levels in both
districts are among the highest in Kenya: in 1994, 53% of
Vihiga district’s population lived below the poverty line,
and the number increased to 58% in 1999 (Republic of
Kenya, 1998, 2003).

3.2. Survey methods

This study examines the impact of various attempts to
disseminate agroforestry technologies in these districts.
Because of the complexity of adoption processes, several
methods were used to understand adoption dynamics.
These included the following: a formal survey with ran-
domly selected informants; case studies with individual
farmers; participant observation and; informal interviews
with village elders and project officials. A random sample
of 120 farmers was taken from a list of farmers in the eight
villages who were directly involved in the pilot and the
SCOBICS projects. The list was constructed from project
records and information from village elders and extension
officers. These farmers had received seed of improved tree
fallows between 1997 and 2000 and attended various train-
ings (field days, tours and seminars) on agroforestry tech-
nologies. They were given seed on the understanding that
future seed for expansion would be sourced from their
own farms after planting and harvesting improved tree
fallows.

Some issues could not be fully captured by the struc-
tured questionnaires and these were followed up through
individual case studies. The case study approach focused
on individual households and involved semi-structured
in-depth discussions with individual farmers. Since most
farmers began planting improved fallows in 1997, most
of the responses were based on recall data, although infor-
mation on improved fallow practices in 2004 and 2005 was
cross-checked by field visits. Besley and Case (1993) pro-
posed this approach of using recall data in adoption sur-
veys to correct for the bias inherent in traditional cross-
sectional studies due to analysts’ inability to differentiate
between late adopters and those who will never adopt.

The analysis of the results of the formal survey used a
logit regression model to assess various farm and house-
hold characteristics previously shown by Feder et al.
(1985) and Place et al. (2005a) as influencing adoption of
agricultural technologies. These explanatory variables are
farm size, education level, access to labour, gender, house-
hold type, district, livestock ownership, number of
improved cows and type of housing (the latter two are both
a proxy for wealth). Tenure was not included because all
farmers had secure land tenure.

4. Results

4.1. Trends in the use of improved fallows in Siaya and

Vihiga districts

After the wide scale dissemination of improved tree fal-
lows which began in 1997, there was a steady increase in
the number of farmers using improved fallows in the two
districts through to 1999. However in 2000, the number
of farmers in both districts using these fallows dropped
drastically, followed by an increase in 2001. Numbers again
increased in 2002, were followed by a decline in 2003 and a
slight increase in 2004 (Fig. 1). Results from the case stud-
ies and informal interviews with key informants indicated
that these trends were mainly influenced by: (i) a market
for the seed of improved fallow species, (ii) credit and
(iii) the implementation of the Millennium Development
Project (MDP), described below.

4.1.1. Market for seed
When the pilot project embarked on the wide-scale dis-

semination of soil fertility technologies in western Kenya in
1997, the biggest challenge they faced was availability of
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Fig. 1. Proportion of farmers planting improved fallows who had received
seed from projects, 1997–2004 (n = 120).

Table 1
The adoption category of farmers in 2004 who received seeds for planting
fallows between 1997 and 2000

Adoption status District

Siaya n = 60 Vihiga n = 60
Percentage of farmers

Non-adopters 13 53
Adopters 36 3
Testers/rejecters 40 38
Recent re-adopters 11 5
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seed for up-scaling improved tree fallow technologies. The
project encouraged farmers who already had improved tree
fallows on their farms to sell seed to the project so that they
could distribute this to farmers in other areas. This
prompted farmers to plant improved tree fallows between
1997 and 1999. By 1999, there was too much seed and,
the project reduced the price, leading many farmers who
had planted for the seed market to discontinue their use
of improved fallows in 2000 (Fig. 1).

4.1.2. Access to credit

The SCOBICS project started in 2001 and one of its
activities was the provision of credit in the form of inputs.
These were given on condition that farmers integrated the
use of both mineral fertilisers and organic inputs such as
improved fallows, biomass transfer and leguminous cover
crops. Credit was given through farmer groups and ulti-
mate responsibility for repayment lay with the groups,
and not individual farmers. In 2002 many farmers in Siaya
planted improved tree fallows as a means to get credit from
the project, under the misguided assumption that the credit
was free, even though the project had made it clear to them
that they had to repay the credit with some interest once
they had harvested their crops. This misunderstanding
came about as some of these farmers who had previously
worked as ‘research farmers’ with the agroforestry project
during the early years of experimentation had received free
inputs to use in on-farm experimental plots and they
assumed the same was true of the credit. Towards the
end of 2002 most farmers in Siaya district refused to pay
back their loans and the SCOBICS project refused them
any further credit in 2003, leading some of the farmers to
discontinue the use of improved tree fallows (Fig. 1).

4.1.3. The Millennium Development Project

In 2004, there was a small increase in the number of
farmers practising improved fallows in Siaya because of
the inception of the Millennium Development Project
(MDP) which started operations. The MDP, which contin-
ues to be implemented in Siaya district, aims to support
farmers in villages sampled in this study to alleviate pov-
erty by undertaking projects in pursuit of the Millennium
Development Goals (MDGs), and includes the planting
of improved tree fallows. All seven farmers in Siaya who
re-adopted the planting of improved fallows in 2004
(Fig. 1) indicated that they did so because they expected
that the MDP would require seed for establishment of
improved fallows.

4.2. Classification of farmers based on their adoption status

of improved tree fallows

The use of the term ‘adoption’ is in itself very problem-
atic. According to Ajayi et al. (2003) researchers often con-
sider farmers who are using a technology at a particular
point in time as adopters. On the other hand, Phiri et al.
(2004) point out that the farmers may just be testing the
technology and may not continue using it. Further more,
the farmers could be using the technology as a strategy
to access inputs and credit, as shown in the previous sec-
tion, and will discontinue once these benefits are no longer
available. Drawing on the survey done in 2004, it is possi-
ble to attempt to classify the 120 farmers exposed to
improved fallows, into four categories: adopters, non-
adopters, testers/rejecters and recent re-adopters (Table 1).

Non-adopters are farmers who although having had
access to the technology over the eight years, and even hav-
ing received seed and training, never planted improved tree
fallows. Thirteen percent of sample farmers in Siaya and
53% in Vihiga fall into this category (Table 1). By contrast,
adopters are farmers who after trying the technology have
used it continuously for at least three years (six seasons) or
more. Most of these farmers have slightly bigger pieces of
land and therefore can afford to spare some land for the
improved fallow technology (Table 2). They normally plant
fallows on a rotational basis on a different portion of land
each year. Based on this definition, 36% of farmers in Siaya
and 3% in Vihiga can be considered to be ‘adopters’ of
improved tree fallows (Table 1).

Testers/rejecters are farmers who tried the technology
for three years (six seasons) or less but who no longer prac-
tise it. Forty percent of farmers in Siaya and 38% in Vihiga
fall into this category. Some tried for one year; others for
two or three years. Their reasons for discontinuation are



Table 2
Farm and household characteristics of various categories of adopters

Adoption category Age (yrs) Farm size
(ha)

Parameter

No. of improved
cows

No. of groups a farmer
belongs to

No. of years of
schooling

No. of adults working on
farm

Non-adopters
N = 40

50.8 (2.01) 0.5 (0.05) 0.6 (0.16) 1.8 (0.13) 6.9 (0.46) 1.9 (0.10)

Adopters N = 25 50.0 (2.32) 1.0 (0.12) 0.9 (0.24) 1.8 (0.19) 8.2 (0.83) 2.0 (0.23)
Testers/rejecters

N = 45
50.8 (1.84) 0.4 (0.05) 0.5 (0.15) 2.0 (0.18) 6.2 (0.48) 1.6 (0.1)

Re-adopters N = 10 49.9 (4.53) 0.6 (0.19) 0.4 (0.22) 2.1 (0.28) 6.6 (1.56) 1.7 (0.21)

Note: Figures in parenthesis are standard errors of mean.
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many and varied but they fall into two main groups: genu-
ine testers/rejecters and pseudo-adopters.

Genuine testers/rejecters are farmers who genuinely
experimented with the technology to see whether it was
useful to them. They had heard about the benefits of
improved tree fallow technology and wanted to try it out
and see the results. Rogers (2003) describes the adoption
of an agricultural innovation as a mental process where
farmers go through various stages before making a deci-
sion. Many of these farmers had high expectations about
soil fertility technologies, but their expectations were not
met and so they rejected the technologies after one to
two seasons. Others had limited land and discontinued
because they also had to plant food crops for their families.

The pseudo-adopters are farmers who tried improved
tree fallows with different objectives. These included: (a)
getting free inputs from the projects, (b) as a means of par-
ticipating in tours and seminars which often involved pay-
ment of allowances, (c) as a means to access credit, (d) as a
means to access the seed market and (e) to gain prestige.
Farmers’ perceptions about these benefits were shaped by
the soil fertility research programme, which had offered a
number of incentives when conducting on-farm trials.
There were 3 different types of on-farm trials: (i) researcher
designed and managed, (ii) researcher designed and farmer
managed and (iii) farmer designed and managed. In type
(i), research was conducted on land leased from farmers.
Everything was completely under the control of research-
ers; farmers were merely landlords and were paid for the
land, benefiting from the crop harvests and providing
labour for weeding. Some were also employed as watchmen
to take care of the trials (Place et al., 2005a). In type (ii),
participating farmers were referred to as ‘research farmers.’
They received free inputs (seed and fertiliser) for use in
experimental plots and any harvests from the plots
belonged to them. In addition, they were often visited by
high ranking personalities. In type (iii), everything was
under the control of farmers and no free inputs were given,
aside from tree seed, but the farmers received considerable
attention from researchers and extension officers. They
often participated in seminars and tours and also enjoyed
the prestige of high profile visitors assessing the perfor-
mance of the technologies under farmers’ management. A
detailed description of the different types of on-farm trials
can be found in Noordin et al. (2003). So from the very
outset, farmers had the impression, that although not
intentionally given, association with the projects would
bring other benefits, including the prestige associated with
high-status visitors.

In 1997, when the pilot project embarked on wide scale
dissemination of soil fertility technologies using participa-
tory approaches, ‘research farmers’ who had seed were
encouraged to sell this to the project so that it could be dis-
tributed to those without. Many farmers had planted
improved tree fallows because the project provided free
seed for the improved tree fallows and rock phosphate fer-
tiliser to farmers for experimental purposes (Niang et al.,
1998). When the project stopped buying tree seed and sup-
plying free inputs, some farmers stopped practising because
they were not getting any benefits (Fig. 1). But in 2001,
when SCOBICS started its operations and supplying farm-
ers with credit in the form of inputs, some farmers espe-
cially from Siaya, re-adopted improved fallows, to gain
access to credit. As discussed earlier they misconstrued
the terms of the arrangement, refused to repay the credit
and lost their entitlement to inputs from SCOBICS. In turn
they discontinued the use of improved tree fallows, hence
the drop in 2003 (Fig. 1).

Recent re-adopters are farmers who after discontinuing
the use of improved tree fallows started practising again in
2004 (Fig. 1). The recent re-adopters fall into two broad
categories:

(i) Those who stopped because of lack of resources and
re-adopted once the resources such as labour were
available again.

(ii) Those who re-adopted because of anticipated benefits
from the projects.

4.3. Factors likely to influence adoption of improved tree

fallows

Results of the logit regression model indicate that there
were significant differences in adoption between the two
districts at P < 0.01 (Table 3). There was a higher rate of
adoption of improved fallows in Siaya district than in Vih-
iga. This can be partly attributed to farmers in Siaya hav-



Table 3
A logit regression model of factors likely to influence adoption of
improved tree fallows

Parameter Coefficient Standard error

Gender 1.67 0.88
District 3.52* 1.00
Age �0.00 0.01
Household type �1.88 1.06
Type of housing �0.46 0.78
Farmers’ status in group �0.46 0.69
No. of years of schooling 0.06 0.10
Farm size 0.28 0.24
No. of adults working on farm (labour) 0.39 0.33
Livestock ownership �0.09 0.71
Ownership of improved cows 0.64 0.36
Constant �5.85 2.11
Nagelkerke R2 0.49

Note: Dependant variable = Adoption of improved tree fallows 0 = No,
1 = Yes; Independent variables Gender (Male = 0, Female = 1), District
(Vihiga = 0, Siaya = 1), Household type (male headed = 0, female
headed = 1), Type of housing (Grass thatched roof = 0, Iron roof = 1),
Farmers status in group (official = 1, non official = 0, Livestock owner-
ship (No = 0, Yes = 1).

* Significant at 1% level of probability.
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ing had a longer history of association in agroforestry
research (via the pilot project) than those in Vihiga. The
presence of the MDP in Siaya may have also played a role.
Other variables such as gender, age, household type, type
of housing, education, farm size, adults working on the
farm, livestock ownership and improved cows were not
found to influence adoption of improved fallows.

4.4. Farmers’ reasons for non-adoption/discontinuation of the

use of improved tree fallows

In all, 91% of farmers in Vihiga and 53% in Siaya district
either stopped using improved fallows after initial experi-
mentation or never adopted improved fallows at all. The
reasons that farmers gave for not using improved fallows
are shown in Table 4 and discussed below.

4.4.1. Small farm size

It is clear that for farmers, the largest constraint on
adoption of improved tree fallows is lack of sufficient land.
Forty two percent of farmers in Siaya and 84% in Vihiga
gave this reason. These results contradict the finding in
Table 3, showing that land size is not significantly associ-
ated with adoption. The problem of land is more acute in
Table 4
Farmers’ reasons for non-adoption and discontinuation of the use of improve

District Reasons (percentage of farmers)

Small farm
size

No noticeable increase in crop
yield

Lack of
market

Siaya
N = 32

42 31 20

Vihiga
N = 55

84 5 16

Note: The totals are more than 100% because of multiple responses.
Vihiga than in Siaya; Vihiga district is more densely popu-
lated; with farm sizes of around 0.5 ha. Small land holdings
in Vihiga mean that most farmers are not willing to forego
a seasons’ crop for soil fertility enhancing trees whose ben-
efits are not immediate.

4.4.2. No noticeable increase in crop yield

In Siaya, 31% of farmers who discontinued the use of
improved tree fallows indicated that they did not see an
increase in crop yield and saw no benefit of having
improved tree fallows on their farms. Most parts of western
Kenya, including Siaya and Vihiga, have severely depleted
soils as a result of continuous cropping. The level of deple-
tion is so severe that it requires great effort to restore the
soil to a level where farmers will see benefits. Farmers
had very high expectations of improved tree fallows, which
were being promoted as a low cost option of restoring soil
fertility; they even referred to the leguminous species as
‘fertiliser trees’. They had the impression that these ‘fertil-
iser trees’ would act more or less in the same way as min-
eral fertilisers in replenishing soil fertility. Some farmers
did not understand that while improved fallow species
can supply enough N for crop growth, they do not supply
enough P to meet plant growth requirements. P additions,
either in the form of mineral fertilisers or from P rich
organic materials are also needed (Niang et al., 2002) but
the majority of farmers did not add any P as they were
either not aware that they needed to or because they could
not afford to.

4.4.3. Lack of a market for seed

When the pilot project embarked on wide-scale dissem-
ination of integrated soil fertility management options in
western Kenya, the main challenge it faced was the avail-
ability of seed. A few farmers were given seed and assured
that when they harvested it they could sell it back to the
project, which would distribute it to other farmers within
the region. This prompted some farmers to plant improved
fallows for the seed market. Between 1998 and 1999, 1 kg
of Tephrosia vogelii and C. grahamiana seed was selling
for about US$ 21. In 2000, the price went down to US$
7/kg; in 2001 it was US$ 2.8 and it later dropped to US$
0.70. When seeds became widely available, the project
stopped buying seed from farmers. As a result many farm-
ers cut their improved tree fallows. Place et al. (2005a) have
referred to this group of farmers as ‘seed adopters.’
d tree fallows

Lack of
labour

No edible
products

Lack of
knowledge

No particular
reason

5 3 3 0

2 3 2 2
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4.4.4. Lack of labour

Although very few farmers in the survey mentioned lack
of labour as a reason for discontinuation of improved tree
fallows, the case studies showed that this was also a contrib-
utory factor. Most households in the region are affected by
HIV/AIDS, some family members are sick and cannot
work, and others need to take care of the sick. This makes
labour much scarcer and has an impact on agroforestry
practices. During the interviews, farmers also stated that
the provision of free primary education, introduced by the
new government on taking power in 2003, and generally
seen as a good thing, also contributed to labour scarcities,
as most children now spend most of their time in school.

4.4.5. The lack of edible products

A lack of edible products was another important con-
tributing factor to the non-adoption/discontinuation of
the use of improved tree fallows. Although very few farm-
ers mentioned this in the formal survey, this again emerged
in follow-up discussions with case-study farmers. Since
land is a constraining factor for most farmers who did
not adopt improved fallows, foregoing a season’s crop
for a tree that does not produce edible products was not
a feasible option. There is a clear opportunity cost involved
in losing a whole season’s crop, which strongly influences
farmers’ decisions not to adopt improved tree fallows.

4.4.6. Inaccessibility to credit

During formal interviews with farmers, none of them
mentioned the issue of credit, yet discussions with key
informants revealed that it was the main reason why some
farmers discontinued the use of improved fallows. This
inconsistency in data clearly demonstrates the utility of
using qualitative data to supplement quantitative analysis.
Farmers were afraid to mention credit as most of them had
defaulted at some time, and some, according to key infor-
mants, even thought that the research team might have
them arrested.

Farmers who defaulted did so because of their history of
having benefited from free inputs from the pilot project,
which they assumed would continue in the SCOBICS pro-
ject. In addition, in the year 2002, the country voted over-
whelmingly for the National Rainbow Coalition (NARC)
Party which formed the new government in 2003. Some
farmers believed that the inputs were a token of gratitude
from the new government in appreciation of political sup-
port and that the project staff was asking them repay the
loans so that the staff could pocket the money themselves.
Those who defaulted did not receive any further credit, and
those farmers who planted improved tree fallows solely in
order to access credit discontinued their use.

5. Discussion

Various issues identified in this study have implications
for future agroforestry projects and the adoption of such
technologies. These are discussed below.
5.1. The emergence of ‘opportunists’ (pseudo-adopters) in

adoption dynamics

Results of this study clearly demonstrate that most
farmers only planted improved tree fallows in order to sell
seed to projects, obtain credit from projects promoting
the practice, participate in seminars and gain prestige.
Selling seed per se does not make a farmer a pseudo-
adopter, but the fact that some of these farmers only took
up soil fertility technologies when there was a new project
buying seed or providing other inputs and discontinued
the use of the technologies the moment that these benefits
were no longer forthcoming does make them pseudo-
adopters. This behaviour may partly be attributed to
the approach used by the agroforestry programme in
Maseno when conducting soil fertility research. The use
of ‘research farmers’ to test technologies during the initial
phase of on-farm experimentation was a good idea at the
time. Because the technologies were unproven, the exper-
iments involved giving farmers free seeds and sometimes
seedlings and fertiliser for use on experimental plots so
as to enable a comparison between treatments. Further-
more some ‘research farmers’ had relatives employed on
the on-farm researcher designed and managed experimen-
tal plots (Place et al., 2005a). This created the impression
that farmers stood to benefit by associating with develop-
ment projects. Even aside from material benefits, which
were very small, many farmers felt that they benefited
socially from receiving visits from outsiders. These bene-
fits in turn led farmers to develop an ‘opportunism syn-
drome’ which led to the emergence of ‘pseudo-adopters’
and re-adopters. Opportunism, although new in the adop-
tion literature, has been observed in Non Governmental
Organisations by Meyer (1995). Williamson (1985) defines
opportunism as ‘self interest seeking with guile’. This def-
inition is consistent with the behaviour of some of the
farmers in the study region. Economists however believe
that rational beings make decisions according to self inter-
est. Part of the problem may lie in farmers’ involvement
in ‘participatory research’ without their having much
understanding of how science operates, or any chance
for them to gain recognition through science’s reward
structure. This appears to provide a set of ‘perverse’
incentives. There is therefore a need to help farmers to
understand the scientific motivation of participatory
research and to create a local cultural setting that moti-
vates farmers to participate for the ‘right’ scientific rea-
sons and not for opportunistic ones.

5.2. The complexity and dynamism of adoption

This study demonstrates that adoption is not a straight-
forward process. It is complex and influenced by many fac-
tors that do not lie solely within the household. These
factors may include socio-economic, biophysical, institu-
tional and even political ones (as in the case of farmers
refusing to pay back credit). To classify farmers into two
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groups, adopters and non-adopters, is often an oversimpli-
fication. In fact, we can see an adoption continuum path,
with farmers falling in different categories along the path,
depending on how they use the technologies. It is not easy
to classify farmers into various adoption categories, such as
the four defined in this paper, as the boundaries are often
blurred. Nevertheless, such classification provides a frame-
work for understanding the perceptions of different catego-
ries of farmers. Seeing such differences may in turn improve
understanding of the obstacles preventing initial adoption
of a technology. There is a difference between the decision
to discontinue a technology that one has tried and that of
not adopting it at all. Similarly, discussions with farmers
who discontinue the use of a technology may provide infor-
mation on the features of the technology that proved unap-
pealing to them under prevailing field conditions and bring
out other issues that had not been anticipated at all, such as
lack of benefits or inaccessibility to credit. A further prob-
lem with any system for categorising adoption is that,
adoption itself is a continuous process and the categories
are therefore only relevant at a specific point in time. Farm-
ers may oscillate between testing, adoption, discontinua-
tion and re-adoption.

5.3. The synergy between qualitative and quantitative

methods

This study combined both quantitative and qualitative
methods of data collection. The quantitative analysis relied
on data collected from formal surveys while the qualitative
analysis drew on data collected from case studies/histories
and informal discussions with key informants. The quanti-
tative analysis revealed the patterns of adoption of
improved tree fallows and the variables that likely influence
this, while the case studies provided more nuanced inter-
pretations of the trends in the adoption and use of
improved tree fallows. The qualitative methods used in this
study also revealed a wide range of issues that could not
have been obtained from the formal survey, i.e., farmers
adopting technologies as a means to sell seed, obtain credit
and for prestige. The synergy derived from using the two
approaches should be greatly encouraged in future research
on adoption issues, as it provides more information than
when either method is used alone. This observation is con-
sistent with findings by White (2002) and Place et al.
(2005b) who used both approaches in poverty analysis.
They observed that the integration of qualitative and quan-
titative information yielded more than the sum of the two
approaches used independently.

5.4. Challenges associated with using recall data

Time is an important variable in the adoption process.
In the absence of proper records, researchers often have
to rely on recall data. In this study, this proved quite chal-
lenging as: some farmers could not remember when they
planted improved tree fallows on their farms and the
research team had to rely on what farmers told them: infor-
mation could not be crossed checked as there were no
proper records. Researchers and development practitioners
should strive to conduct regular monitoring and evalua-
tion, and above all, to keep proper records so that future
adoption studies can draw on reliable data collected over
a longer period of time.

6. Conclusions

Two main conclusions can be drawn from this study.
First and foremost, is that adoption is a highly variable
and dynamic process influenced by factors that go beyond
the household and the farm level. The changing levels of
uptake of improved tree fallows shown by farmers in this
study is at least partly because the study districts have seen
many development projects undertaking soil fertility
research since the late 1980s. Over this time, approaches
have evolved from the linear model of technology transfer
which provided incentives to farmers who participated in
on-farm research trials to the current participatory
approaches. However the farmers involved still maintain
the perception that association with projects will benefit
them, either socially or materially. One implication of this
is that too much concentration of research effort in one
area is counterproductive in the long run and leads farmers
to test technologies for the wrong reasons (i.e., showing
allegiance to project staff, prestige, incentives, etc.,) creat-
ing a false impression about the adoption levels of a
technology.

Secondly, the pilot project’s buying of seed for improved
fallows from farmers brought about an unanticipated set of
challenges for researchers. While it did empower farmers
economically, it also created a false impression about the
adoption levels of improved fallows, as many farmers were
planting for the seed market and not for soil fertility
improvement, although it did also serve this purpose.
These findings are supported by Giller (2001) who asserted
that buying back seed of green manures often runs the dan-
ger of artificially inflating estimates of the potential of
interventions. This study has shown that when the market
for improved fallow seeds disappeared, farmers had less
incentive to plant improved fallows and many discontinued
their use. A surprisingly high number of farmers in Vihiga
(53%) never adopted fallows and a substantial number
(40% in Siaya and 38% in Vihiga) rejected the technology
after trying it. This illustrates an important research and
development issue, also emphasised by Giller (2001) that
for the soil fertility potential of leguminous fallow species
to be realised, more tangible and immediate benefits must
be visible to farmers in order for them to consider forego-
ing a seasons’ crop. Such benefits can take the form of fuel-
wood, food, fodder or seed. It is imperative that research-
ers are in tune with the needs and demands of farmers so
that they target their research to farmers’ needs more effec-
tively and thereby meet their goals of achieving higher rates
of adoption.
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