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Abstract

Kiptot E. 2007. Seeing Beyond Fertiliser Trees. #s€ Study of a Community Based
Participatory Approach to Agroforestry Research Begielopment in Western Kenya

The thesis explores and describes various procéssetake place in the implementation of a
community based participatory initiative known d tvillage committee approach by a
collaborative agroforestry programme between thenyide Forestry Research Institute
(KEFRI), Kenya Agricultural Research Institute (KARwnd the World Agroforestry Centre
(ICRAF) which has since 1988 been undertaking feoiility research to address the problem
of nutrient deficiency in smallholder farms withihe western Kenya highlands. Over the
years, various agroforestry technologies have laeseloped to address the problem of soil
fertility. Issues that this thesis explores in dedse the processes of participatory learning,
adoption/adaptation/non-adoption, dissemination diffdision of the technologies. Overall,
the thesis is guided by the technographic appredsbh makes use of diverse observational
and analytical methods and frameworks to arrivéhygiotheses about likely mechanisms
affecting the operation, transformation or adoptmintechnological processes. One such
framework adapted to the needs of this thesis s tlontext-mechanism-outcomes
configuration (CMOC). This framework rests uponlistassumptions. This study drew upon
the qualitative methods used by ethnographers. sBute issues to do with learning and
adoption were assessed from the perspective omalse approach. Attention was paid to
the integration of quantitative and qualitative E@ehes. Multiple sources of data were used,
including formal and informal surveys involving wttured/semi-structured/unstructured
interviews with farmers, in-depth interviews witleykinformants, case studies, participant
observation and secondary data.

Findings presented show that the use of the viltagemittee approach was misplaced as
the approach assumed that groups are fully ap@tepviehicles for technology development
and dissemination. The groups did not play a majlear in agroforestry dissemination, as was
hoped by the programme. This may partly be attetbuio the fact that agroforesty as a
technology was not high on the agenda of most gr@amnal therefore farmers did not give it
much thought. In addition, group formation and ssscdepended on being able to exclude
some of the most needy persons through imposingb®eship requirements, such as fees.
The thesis shows that groups work, but only forsthavho have assets to begin with. This
suggests the possibility that wealthier farmersefiefrom cooperation only when they can
exclude poor resource farmers. Second, agroforéstapparently treated as a kind of ritual
requirement helping groups access assets thaty readlke sense — namely livestock
distribution through the pass-on system. The pd#gilnust be faced that agroforestry in
western Kenya is valued more as a networking oppdyt than as a mechanisms for
transforming land management. In short, the conteas not thoroughly understood, and
unanticipated mechanisms (associated with villagegp politics) kicked into play, resulting
in outcomes that diverged from those intended byatjroforesters.

As regards to participatory learning this thesigvgh that achieving genuine participation
has remained elusive. Some people were virtuallglueled from the learning process.
Exclusion was either by choice (self exclusionp@roduct of village power politics. Part of
the reason lies in the fact that despite the $tofh top down to bottom up in development
circles, community structures have remained palistita with a few (better educated, better
connected) elites (often older farmers retired framban employment) controlling
development initiatives. This is a major obstadeparticipation, and unless it is tackled,
efforts being made to involve marginalized membefssociety through up-scaling of
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development initiatives will have disappointing ukts. As regards to farmer to farmer
dissemination, findings show that informal socigtworks were more effective for seed
dissemination than for knowledge sharing. This scdibr simplification of technical
information by development professionals, in orttelhelp support farmers’ understanding
and communication of complex principles. In relatim agroforestry adoption, the results
show that the process of adoption is highly vagadohd dynamic, with farmers taking up or
discontinuing the use of soil fertility managemeathnologies due to a whole range of
factors of which soil fertility management is juste. Mechanisms of adoption are complex,
and switched on and off by contextual factors. tas reason adoption research needs to
probe beyond categorization and correlation, aachérits analytical questions in terms of the
context-mechanism-outcome configurations advocatedhe basis of a realistic evaluation
methodology. Adoption and diffusion of these tedbgs has been disappointly very low.
This sends a strong message to researchers; fofioeggtry-based solil fertility replenishing
technologies to be attractive to farmers, they nmisvide other tangible economic benefits
besides soil fertility improvement. Secondly, thearginal superiority of a complex
technology is not good enough, it must either beswgoerior as to sell itself, or it must be
sufficiently clear in terms of how the basic meaeamworks in local context that pioneer
farmers could indeed disseminate it to other fasmérthey wished. But this raises the
guestion of whether the social mechanisms of conyyrarticipation do indeed work as
agroforesters had hoped. Spontaneous spread ofosegty soil-improving agroforestry
innovations remains a goal in western Kenya, bwichaffort is still needed to specify a
plausible scenario linking context (exteme povertgiechanisms (technical knowledge) and
favourable outcome (adoption of agroforestry inrtimrg. What this thesis shows is that if the
context is not conducive for the technology, diffusand adoption simply can not take place.
All in all the thesis concludes in the final chaptiat solil fertility management is a function
of socio-economic processes within a community, dinds therefore imperative that
researchers develop a realist awareness of thextsnechanisms and outcomes governing
participatory technology development so that therapid correction when evaluation reveals
evidence of negative or perverse outcomes. By ksiiég good feedback to R&D, there will
be a better chance of avoiding a situation in whadot of time and resource is wasted on
promoting technologies that are ‘not good enougtthe eyes of farmers.

Key words: village committee approach, agroforestry, improviede fallows, biomass
transfer, realist evaluation, soil fertility, adapn, dissemination.
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CHAPTER 1

Research context, setting and theoretical perspeeés

Introduction

This thesis is based on a collaborative agrofoygatogramme between the Kenya Forestry
Research Institute (KEFRI), Kenya Agricultural Re®sé Institute (KARI) and the World
Agroforestry Centre (ICRAF) which has since 1988rbandertaking soil fertility research to
address the problem of nutrient deficiency in shwtler farms within the western Kenya
highlands. Over the years, approaches have evdhoed a linear model of technology
transfer to the current participatory approach. €oee of this thesis explores and describes
processes that take place in the implementatiolm @dmmunity-based participatory activity
known as the *“village committee approach” devised the agroforestry programme in
partnership with the local community to ensure t@tbgy adoption and dissemination. The
village committee approach emerged after the faibfrearlier top-down approaches, and also
in reaction to the fact that extension servicesoalnground to a halt after the implementation
of the Structural Adjustment Programmes (SAPs) iseploby the International Monetary
Fund (IMF) in the late 1980s and early 1990s. Martension officers were retrenched and
appointment of new staff was frozen. In additiomf Bank funding to extension services
stopped in 1997.

The top down approach made use of a positivist éw@onk which did not fully capture
local complexities, or take into account farmer@dtons; technologies successful in one
context were applied irrespective of context, witldespread failure (Pretty and Chambers,
1993). By positivist in this context | mean theeatpt to “push” on-station inventions as
fully-finished innovations. In terms of institutiah arrangements and relationships, the
positivist model created a rigid promotional hietgr, discouraging feedback of information.
The village committee approach currently being usedestern Kenya is an alternative to
this earlier positivist model, and it explicitlyaegnises that natural resource management is
not characterised by problems for which fixed amsweust be sought, but rather that
problems are such that they need joint learninfieaon, negotiation and feedback, and
subsequent on-going modification of innovationtsiyées. Recently, there has been a growth
of interest in the application of participatory leimg approaches - as will be discussed in
chapters 3 and 4 - that seek to facilitate the hremment of individuals, groups and
organisations in problem solving and decision mgkimn addition, roles are being
transformed, with farmers taking up a major rol¢éeichnology development.

The village committee approach was first testeddrpilot villages of Vihiga and Siaya
districts in 1997 and not much has been documestedar about either mechanisms of
adoption or outcomes among various local attorthe agroforestry technology adoption and
dissemination process. Technology adoption and edisstion involves not only
technologies as tools, machines or processes |dmisarequired to accommodate a range of
actors with varied and often competing interestsafy study of technology focused (as here)
on understanding mechanisms of technological chaageto focus on the interaction of the
various elements i.e. tools, actors and interéstwestern Kenya, research has concentrated a
great deal on the biophysical features of agrofordsased soil fertility technologies, to the
relative neglect of farmer perceptions and the dyithgg mechanisms involved. The present
research contributes to redressing this imbalahbes. thesis therefore tries to move beyond
the tool-like elements to explore how various agtoteract with the technical elements and

! These were mainly individual farmers and farmeugs from both pilot and non-pilot villages



among themselves in processes of participatory nilegy adoption/adaptation and
dissemination. The two main soil fertility-replehniisg agroforestry technologies that this
thesis explores are improved tree fallows and bgsneansfer, which are described in detail
in chapters 5, 6 and 7. The theoretical entry piminthis study is therefore interface between
agroforestry technologies and participation. Thatreg questions formulated in trying to
understand these socio-technological processethavg’ and “what” questions. How does
participatory learning, technology adoption andseiination take place? What are the
mechanisms and outcomes that are involved whemsaictieract amongst themselves around
and with the technology? Here, participation mwessben as a political and dynamic process,
as there are always tensions and underlying issueh, as who is involved, how and why. In
addition, although participation is often seen by proponents as a means to challenge
patterns of dominance, it may also become a mdansgh which existing power relations
are reproduced and entrenched. This thesis wilb kieis latter position in mind, as it analyses
the social interactions attendant upon farmer gpdtion in a range of agroforestry
technology development processes. Because patimipaeans different things to different
people, chapter 2 will attempt to unpack the coheeg its role in current debates about rural
development and poverty alleviation.

Overall, the thesis is guided by what has sometilmesn termed the technographic
approach (Sigaut, 1994; Richards, 2001), as destriater in this chapter. Here, it is
sufficient to remark that technography makes usalieérse observational and analytical
methods and frameworks to arrive at hypotheses talicely mechanisms affecting the
operation, transformation or adoption of technatafiprocesses. One such framework
adapted to the needs of this thesis is the comtextianism-outcomes configuration (CMOC)
applied by Pawson and Tilley (1997) to the evabratf social policy interventions. This
framework rests upon realist assumptions. Realssenphilosophy that argues that the world
contains real entities and processes, even whese thre elusive of human observation or
control, and that it is the objective of scienaelading social science) to provide warranted
inferences concerning such real objects and presg&4anicas 2006; Sayer, 1992). CMOC is
discussed in more detail in the methodology seatibthis chapter. It is important to note
here, however, that the CMOC realist evaluatiomé&aork is not a research technique, but a
form of inquiry that can be applied to any sociedbggamme, in order to grasp underlying
mechanisms and outcomes shaped within certainxisnte

The central issues in this thesis concern the staidpteractions between agroforestry
technologies and social actors and therefore bejoirey any further it is essential to explain
what agroforestry is, its history, and its develepmmin Kenya. This will be followed by a
brief background description of the agroforestrgggamme in Maseno which forms the basis
for this thesis. Later on | will operationalise tb@ncept ‘technology’ since it is treated in this
study as a key entry point in understanding agesfioy adoption and dissemination in
western Kenya. | will discuss what technology islbgking at it from several perspectives,
and then present a definition adapted to the pegpad this thesis. Subsequently, | will
review various theories/perspectives on technottepelopment with the view to highlighting
some aspects of these theories that | consideretflawed, and therefore not capable of
explaining agroforestry development and changeeastarn Kenya. This will be followed by
a presentation of the objectives of the study, scaetion of the technographic approach,
realist evaluation framework and the organizatidreinework of the study. Thereafter, the
methods, description of study site, a definitiorkey concepts used in this thesis and finally
the outline of the thesis are to be presented.



What is agroforestry?

Although a lot has been written and said aboutfagestry, it is often misunderstood. It is a
relatively new name for a set of old practices.tifd time ICRAF was established (in 1977)
much confusion and ambiguity surrounded its dedinit The situation was reviewed by an
editorial in the inaugural issue @éfgroforestry Systems Journél982). A selection of the
definitions of agroforestry proposed by variousiwiitlials was included in the editorial, and
later these (and other) definitions were summarised discussed in an in-house ICRAF
meeting, resulting in the following suggestion éogpreferred definition.

Agroforestry is a collective name for land use eyst and technologies where woody perennials (trees,
shrubs, palms, bamboos, etc) are deliberately aseithe same land management units as agricultuvpkc
and/or animals, in some form of spatial arrangensernemporal sequence. In agroforestry systemse the
both ecological and economical interactions betwberdifferent components (Lundgren and Raintré82).

This definition became established all over the ldvand is still applicable today. It is
important to note that the second part of the dedm emphasises that for agroforestry to be
beneficial, the different components must have sitpe effect on the entire land-use system
through ecological and economic interactions betwélee relevant components. The
interactions, whether they are ecological or ecanprman be positive or negative. The
interaction is complementary if the presence of component increases the output or yield
of the other, neutral if one has no effect on ttteeg and competitive if the presence of one
component reduces the vyield of the other. The dinagroforestry is to identify positive
interactions and maximise them, while trying toueel negative interactions.

In 1996, Roger Leakey, then the Director for Redeat ICRAF, redefined agroforestry
in more holistic and ecological terms. According-takey (1996), agroforestry is a dynamic,
ecologically based natural resource managemengraytat through the integration of trees
in farm land and rangelands, diversifies and snstaroduction for increased social economic
and environmental benefits for all land users kliegkls. This definition does not specify the
fact that the various components may interact eithaspace or time. Therefore this present
thesis will revert to the definition offered by Ldgren and Raintree (1982), since this
captures the fact that for any system to qualifprasgroforestry system there has to be some
interaction between various components, whetheequential or simultaneous arrangement.
In sequential arrangement, the different componargsot present on the plot together, but
follow each other in time. A tree fallow alternagirwith agricultural crops would be an
example. Components can also partially overlapinmet for example, tree planting for
improved fallow before the end of the agricultucgtle. In simultaneous arrangements, the
different components are present on the same plibieasame time. Examples are trees in a
pasture, trees in association with perennial criopshedgerow intercropping, contour hedges,
boundary planting, home-gardens (Sanchez, 199%.ithportant to note that simultaneous
agroforestry systems can be transformed into seli@groforestry systems. This is the case
for example when trees in a hedgerow intercroppiregallowed to grow into a fallow and
cropping is discontinued. In the next cropping eytle trees are severely pruned to minimize
competition with crops, but they are allowed towgmhen crops are gone (Sanchez, 1995).

Classification of Agroforestry Systems
Based on the definition of what agroforestry is,irNA989) classified agroforestry into
various systems and practices/technologies, asrsimoWable 1.1.



Table 1.1. Classification of agroforestry

Major system Sub-system/technology

Agrisilvicultural system Improved fallows, biomassansfer, the taungya/shamba
system, hedgerow intercropping, tree gardens,
trees/shrubs on farmlands, shelterbelts, soil coaten

hedges

*Silvopastoral systems Cut and carry fodder batiks, fences of fodder trees
and hedges, trees and shrubs on pasture land

*Agrosilvopastoral systems Woody hedges for browsgch, green manure and soil
conservation

Other systems Apiculture, aqua-forestry etc

Adapted from Nair (1989).

* |t must be noted though that for a system to ifdbr the suffix “pastoral”, animals must be plgally
present near trees and benefit from the browsedafef.

The history of Agroforestry

It has long been the practice all over the worldctdtivate trees in combination with
agricultural crops. The practice has a historytdéast 1300 years according to pollen records
(Brookfield and Padoch, 1994). Examples are nungerbor instance, in parts of northern
Europe during the Middle Ages, forests were cledled, the slash was burnt, and then food
crops were cultivated for varying periods; plantirge species before or along with, or after
sowing of, agricultural crops was a common practi€eg, 1987). This type of swidden
cultivation later died out, but was still widelygaticed in Finland up to the end of the"19
centuary, and in parts of Germany as late as tB8sL&ing, 1968).

In Latin America, the examples are numerous. Mangieties traditionally simulated
forest conditions in their farms in order to obt&ieneficial effects of forest structures. In
Central America, farmers often planted differene@pes of plants, corresponding to the
layered structure of mixed tropical forests, e.gcanut or papaya with a lower layer of
bananas, citrus, a shrub layer of coffee or caeammuals such as maize, and finally a
spreading ground cover of plants such as pumpkiisg( 1987). In Asia, the Hanunoo
farmers of the Philippines practiced a complex sophisticated type of shifting cultivation
whereby when clearing forests for agricultural ardpey deliberately left certain selected
trees which by the end of the rice growing seasamyld provide a partial canopy of new
foliage to prevent excessive exposure to the suheatime when moisture is more important
than sunlight for the maturing grain (Conklin, 195Ih other parts of Asia, Indonesia, India,
Pakistan etc. are famous for home gardens. Thase gardens date back to the pre-historic
period in Indonesia, since they have been foundumented in paintings, papyrus
illustrations and texts dating to the third milleurm BC (Soemarwoto, 1987). According to
Hutterer (1984), home gardens may have originatepre-historic times when hunters and
gatherers deliberately or accidentally dispersestisef valued fruit trees in the vicinity of
their camps. A prominent characteristic of a horaedgn is the great diversity of species
forming a multi-strata vegetation formation, eg@egepers such sweet potatoes, pumpkins to
tall trees such as coconut palm, vines climbingbamboo poles and trees (Soemarwoto,
1987).



Africa also has numerous examples of this type afitifayered farming system,
especially in the West African forest zone. Fortanse, in high rainfall zones of southern
Nigeria, yams, maize, pumpkins and beans were dllpigrown together under a cover of
scattered trees. In Tanzania, the Chagga peopl®s, dround Mt. Kilimanjaro, are famous for
their home-gardens composed of a mixture of differgpecies forming multiple strata
(Fernandes et al., 1984). Farmers in the dry zd¢see leave equivalent systems. A system of
growing millet and sorghum crops undeaidherbia albidaparkland is common in parts of
the Sahel (Vandenbelt, 1992). Gardens formed ardwadia senegahre common in parts of
Sudan. In Zambia, thBembatribe practice a type of shifting cultivation knowschitemenge
in which trees are cut and the wood piled and hamd crops planted in the ash covered area.
The chitemenesystem is unique in that crops are grown in angastlen made from burning
of a pile of tree branches obtained by lopping aendpping trees from an area many times
larger than the ash garden. Traditionally, a rehtemeneash garden is made every year
(Stromgaard, 1985; Chidumayo, 1987). These exampidikate a wide geographical
coverage of traditional agroforestry practices. Theactitioners of these traditional
agroforestry systems of production perceived foompction to be an integral part of the
system, with trees performing a supportive role.

By the end of the T®century, the establishment of forest plantationerisified wherever
agroforestry was utilized as a system of land meament. It began with the advent of the
taungya system in Burma where forest plantationee vestablished by using labour from
landless people who were given permission to glagit crops alongside the trees for several
years before the closure of the tree canopy (Ki#£8). In return, the labourers would
cultivate land between rows of seedlings and retiagnagricultural produce. From Burma,
taungya spread to many parts of the world via dalametworks, as colonial foresters saw it
as an inexpensive way of establishing forest ptets. Kenya was included. During the
colonial and post colonial era many forest plantegiwere established by this system, known
locally as theshambasystem (Oduol, 1986). However, the Government efiy& decided to
ban the system in 1987, due to the large amouifdrebt destruction caused by cultivators
living close by (Wanyiri et al. 2001). Debate abthé merits and demerits of the system still
continues. In fact, it seems likely the system rbaye-introduced because it has been shown
by Wanyiri et al. (2001) to be so far the most aféctive method of plantation
establishment, with benefits in terms of food sgguemployment and alleviation of poverty
far outweighing disadvantages.

For more than a hundred years (1856-1970) durinighwberiod the taungya system was
the colonial norm for establishment of forest pdiains, little thought was given to food
production, the farm or the farmer. The system wlasigned to reduce the costs of
establishing forest plantations and the forestengenenvisaged it as capable of making a
significant contribution to agricultural developmiéghrough becoming a land management
system, as distinct from a forestry system in theaw sense (King, 1987). The important
contribution of the forest sub-sector to agricudtysroduction was acknowledged, however,
by the World Bank, the International Developmens&sech Centre (IDRC) and Food and
Agricultural Organization (FAO) during the 1970sidathese agencies began to re-examine
their policies pertaining to forestry to see howythmight benefit the rural poor. One result
was that the World Bank formulated in 1973 a newvestry policy paper which not only
contains many elements of agroforestry but is aeslgo assist the peasant farmer to increase
food production, obtain wood and conserve the enwirent. The forestry policy paper is still
being used as the basis for much of World Bankitenoh the forestry sub-sector. At more or
less the same time (in 1974) FAO appointed an festiPirector General with responsibility
for forestry, after which it made an assessmenthef forestry projects it was helping to
implement in developing countries. From this assess it became clear that forestry could



play a much more important role in supporting agtice and raising the welfare of the rural
poor, a perspective previously completely ignored.

FAO therefore redirected the thrust of its assistato the rural poor. Its new policies,
while not abandoning traditional forestry developtmemphasised the importance of forestry
for rural development, the benefits of which coattrue both to the farmer and the nation if
greater attention was paid to the beneficial esfeéttrees and forests on food and agricultural
production (King, 1979). FAO also stressed the needevise a system that would provide
food and fuel and yet conserve the environmentaAssult of the change in policy in the
forestry sub-sector, FAO prepared a seminal pdperestry for Rural Development (FAO,
1976), and with funding from the Swedish Internadilo Development Agency (SIDA)
organized a series of workshops on the subject iampdlemented rural forestry projects
throughout the developing world. In these projeatswith the World Bank’s social forestry
projects, the interaction of trees and crops play&dal role in rural development. During the
Eighth World Forestry Congress held in Jakarta,oh@s$ia in 1978, FAO used this
opportunity to focus the attention of the worldsadling foresters on the importance of
agroforestry. The central theme for the congress rests for People”, and a special
session was devoted to ‘Forestry for Rural Comnmesit

At about the same period FAO was transforming dfcfes in favour of forestry for rural
development, IDRC was also seriously re-assessmpiicies in the forestry sector. In 1975,
it commissioned John Bene, a Canadian, to undeaakedy to:

» Identify significant gaps in the world forestry easch and training

* Assess the interdependence between forestry amcliiaigre in low-income tropical

countries and propose research leading to the @atiion of land use

* Formulate forestry research programmes which prmis vyield results of

considerable economic and social impact on devetppountries

« Recommend institutional arrangements to carry auhsresearch effectively and

expeditiously

* Prepare a plan of action to obtain internationaatsupport
John Bene appointed an advisory committee and mabioconsultants to make
recommendations on the forest needs of the troptostessor Larry Roche, at that time
Professor of Forestry at the University CollegdNofth Wales, Bangor, UK, but previously a
forester in West Africa, was one of the consultanésorganized a workshop at the University
of Reading, UK, on tropical forestry research agldted disciplines. The proceedings of the
workshop (Roche, 1976), along with the reportsh®ydther consultants, formed the basis for
the report by Bene et al. (1977) entitled ‘Treespdrand People,” which was submitted to
IDRC. Bene and his colleagues stated in the report:

‘It is clear that the tremendous possibilities odguction systems involving some combinations of

trees with agricultural crops are widely recognjsadd that research aimed at developing the
potential of such systems is planned or exists firaber of scattered areas. Equally evident is the
inadequacy of the present effort to improve theolothe tropical forest dweller by such means. A

new front can and should be opened in the war agaminger, inadequate shelter, and

environmental degradation. This war can be fougtit weapons that have been in the arsenal of
rural people since time immemorial, and no radatelnge in their life style is required. This can be

accomplished by the creation of an internationatignced council for research in agroforestry, to

administer a comprehensive programme leading teraind use in the tropics.’

The Bene report was well received by the intermai@nd bilateral donor agencies, and
at a meeting of potential donors in 1976 a steecmgmittee was commissioned to consider
the establishment of the proposed council. As tepoby King (1987), the Steering
Committee met in Amsterdam in April and June 19Td aecided to proceed with the



established of the council along the lines propdsgdhe Bene report. So the International
Council for Research in Agroforestry (ICRAF) wasrib@1977). Its main objective was to
support, plan and coordinate on a world wide bassgarch in agroforestry. An old practice
was institutionalised as part of applied scienceé daevelopment practice for the first time.
The steering committee approved a draft chartelG®RAF and elected a board of trustees,
with John Bene as its first Chairman. It appointeBC as the executing agency for ICRAF
until such time as the Council became a fully fledidpody. It was decided that the permanent
headquarters should be in a developing country Nairbbi, Kenya was selected. Before the
establishment of the Nairobi headquarters, ICRAF wemporarily housed at the Royal
Tropical Institute in Amsterdam, The NetherlandSRAF was the first science institution
dedicated to agroforestry. No institutes of thiadkiexisted at national level. Furthermore,
although agroforestry involves the integrationrees and agricultural crops and/or animals, it
was foresters and not agriculturalists who werarttethe establishment of ICRAF. Thus one
of the functions that ICRAF undertook was to createareness about the contribution of
agroforestry to development, and the need to dpvedtional mechanisms to institutionalise
agroforestry within national research and extensiameworks. It is largely through
ICRAF's efforts that today agroforestry is taughtpart of forestry and agriculture degrees in
many universities. Today, specific degrees in agedtry are already offered at Bachelors
and Masters level. National agricultural and fanegtstitutions in developing countries also
incorporated agroforestry in their programmes.

Agroforestry Development in Kenya

Agroforestry, as already mentioned, is an age-aglactre. It existed in Kenya, among
farmers, and in extension advice, long before tbmlbdishment of ICRAF in 1977. For
instance, even before Kenyan independence in 3#68rammes encouraging the planting of
fruit trees, trees for shade, windbreaks and swikervation had been introduced through the
agricultural sector. The Kenya Forestry Departnadsb practiced agroforestry according to
the shamba(taungya) system for plantation establishment @DdLO86). What is new is the
development of agroforestry as an applied sciesiog,as a focus for systematic development
effort (Nair, 1989). This section therefore lookss leow the science of agroforestry has
evolved over the years in Kenya.

When agroforestry was institutionalised in 1977RAKF embarked on a number of
activities, including collection and synthesis nformation, conceptual and methodological
developments, technology generating research, ewonmvestigation, establishment of
research networks, agroforestry extension anditigiand education. In 1984, an external
review panel recommended that ICRAF begin to apslyaccumulated knowledge through
the development of collaborative research with amati agricultural research institutions
(Steppler, 1987). An essential first step in thgeligoment of these collaborative networks
was the establishment of National Steering Comestia each country. In Kenya, a national
agroforestry steering committee (NASC) was formed1987 under the auspices of the
National Council for Science and Technology (NC&Tr3pearhead research and development
in agroforestry. This steering committee was cormdosf representatives from KARI,
KEFRI, the Ministry of Agriculture, the Ministry oEnvironment and Natural Resources
(MENR) and the National Council for Science andhredogy (NCST). The committee was
responsible for undertaking institutional coordioat monitoring and evaluating progress of
agroforestry research and development strategi&eimnya. An initial task of NASC was to
spell out clearly the role and responsibilitieshse institutions so as to ensure that research,
extension and training in agroforestry are caraatiwithout duplication efforts. At about the



same period in 1986, KEFRI became a fully fledgedearch institution with a forestry
research mandate for Kenya. KEFRI had various thienpgogrammes, one of which was
agroforestry.

In order to work effectively with national agricuttl research systems (NARS), ICRAF
embarked on establishing the Agroforestry Resehletvorks for Africa (AFRENAS). One
of the AFRENA networks was the East and CentralicAfr(AFRENA-ECA) which
encompassed four countries, namely Kenya, Ugandan&a and Burundi. In Kenya two
NARS institutions, KEFRI and KARI were involved. ©wegional research centres were
identified to lead research on various themes. Kageegional Research Centre, hosted by
KEFRI, was mandated to carry out agroforestry neseto address land use problems within
the bimodal highlands of western Kenya. Embu Regjidtesearch centre, hosted by KARI
was mandated to carry out agroforestry researcadtiress land-use problems within the
central highlands of Kenya. A summary of agrofanesesearch activities undertaken by
these two centres are shown in Table 1.2. All Wsk was collaborative between KEFRI,
KARI, ICRAF and relevant line ministries. The Agooéstry programme in KEFRI also had
its own research priorities and undertook researcbharacterization and analysis of land-use
systems, screening, management and improvement ubli-parpose trees, agroforestry
technology development, soil fertility/erosion ras# and fodder production (Nyamai,
1996).

As regards to agroforestry education, ICRAF - tigtouits African Network for
Agroforestry Education (ANAFE) programme - has wagticlosely with Kenyan universities
and colleges to develop an agroforestry curriculldims is because as agroforestry gains
increasing attention in rural development and nefeprogrammes, the demand for persons
with competence in agroforestry is increasing. E&diooal institutions are responding to these
needs by incorporating agroforestry in their progrees. ANAFE was launched in 1993 by
ICRAF, as a joint effort among colleges and unii@s to strengthen teaching of
agroforestry. Its objectives are to support cufunudevelopment, encourage production of
teaching materials, facilitate exchange of experéiad provide postgraduate fellowships in
agroforestry (Rudebjer and Temu, 1996). As a resuthis initiative, Kenyan universities
now offer courses in agroforestry at Bachelors, tetasand PhD level. As of 1996, eight
Kenyan technical colleges and universities were be¥siof ANAFE (Rudebjer and Temu,
1996).

Table 1.2. Research agenda for AFRENA-Kenya in8g9s.

Site Research Theme Research emphasis Other yrioesearch
themes
Maseno Saoil fertility Improved fallows; Upper-storey trees for

hedgerow intercropping; timber and fuel-wood
biomass transfer; nutrientproduction; fodder
cycling and budgets; on-
farm research

Embu Fodder Fodder production; tre&oil fertility research
grass fodder systems;
fodder utilization; socio-
ecological and economic
implications; on-farm
fodder production

Source: Cooper and Attah Krah (1996).



In regard to agroforestry extension, the Kenya gawent recognises that agroforestry is
a sustainable land use system that tackles thdgonslof wood shortages, rural poverty, low
agricultural productivity and environmental degraaa (Ministry of Agriculture, 1992).
Agroforestry has, therefore, been incorporatednm programmes of the various ministries
charged with extension, namely the Forestry ExtenServices Branch (MENR), the Soil
and Water Conservation Branch (Ministry of Agricué) and the Biomass Division of the
Ministry of Energy (Omoro et al., 1996). Non goveental organizations (NGOs) such as
Kenya Energy and Environmental Non-Governmental aBigation (KENGO), CARE
International-Kenya, the Kenya Wood fuel and Agre&try Programme (KWAP) and the VI
Tree planting project are all involved in promotegyoforestry in the country.

Maseno Agroforestry Programme Background

Agroforestry based soil fertility research in westeKenya was undertaken jointly by
scientists from KEFRI, KARI and ICRAF, now known tee World Agroforestry Centre,
based at the Maseno Research Station in westergakKéfaseno Centre is run by KEFRI.
Researchers from KARI and ICRAF were seconded ¢ocdntre to work on collaborative
projects to address problems faced by smallholdendrs within the region (Table 1.2).
Maseno centre was established in 1988 by the thetgutions. Its establishment was based
on a diagnostic study carried out earlier that iified soil fertility as a major limiting factor
to crop production in the region (Minae and Akyemgo1988). At the time Maseno was
established it was mandated to carry out agrofirdsised research under the umbrella of
ICRAF’s Agroforestry Network for Eastern and Cehtdrica (AFRENA-ECA) to address
soil fertility problems, lack of fodder and fuel-a. The thrust of the programme, however,
was soil fertility research. The initial goals dfet agroforestry programme, according to
Nordin et al. (2003), were: (i) to do agroforestrgsearch better adapted to farmers’
conditions, (ii) to assist farmers to test agro$tme practices on their own and to exchange
information about their experiences, (iii) to stueytension approaches, (iv) to study the
impact of agroforestry on farmers livelihoods amjitp estimate the adoption potential on a
regional scale.

The first problem identified in regard to soil ity was the fact that the soils of most
parts of western Kenya were characterised by lawl¢eof Phosphorous (P) combined with
low Nitrogen (N) content and localised Potassiun) dficiencies. This is as a result from
continuous cropping with little or no inputs. Theeuof mineral fertilisers is rare as farmers
are too poor to afford it, or due to poor incensivier agriculture (for example, the lack of
rural credit and markets). The second problem thatprogramme in Maseno intended to
tackle was the lack of low cost soil fertility mayeement technologies to address soil nutrient
deficiencies within the region. The first goal thre encompassed technology development
research. This was undertaken on-station and on-faDn-station research involved
controlled experiments set up by researchers aprthgtation sites to address various issues.
Issues tackled at the initial phase were: nutrigymiamics between tree-crop interfaces,
nutrient budgets and development of low cost agestoy technologies to address farmers
constraints. Technologies with potential were tatesfarm for further testing under farmers’
conditions. There were three different types offammn trials; each with different levels of
farmer involvement.

Type 1 on farm trials were designed and managecebsgarchers. They were meant to
study biophysical processes (nitrogen fixation,rieat dynamics in tree-crop interfaces,
hedgerow intercropping etc.) on farmers’ fields.these experiments, data was collected
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under highly controlled experimental conditionsstjlike in on-station trials. Some of these
trials were used as demonstration sites. Farmevslvement was basically to provide land
and labour, which was paid for by researchers. T¥pen-farm trials were designed by
researchers but managed by farmers. The aim waslkect both biophysical and socio-
economic data. Data was jointly collected on crog tree performance, in addition to labour
requirements. Farmers provided the labour for weedind the crop harvests belonged to
them. Type 3 trials were aimed at allowing farmersee hand to test technologies without
researcher involvement. This allowed researcherscame in later to assess farmers’
innovations, designs, species choice and limitatidfarmers sometimes received free tree
seeds and advice from researchers.

As research on the biophysical aspects of the t#oby progressed, the programme
realised that there was a general lack of undeisigrof the socio-economic issues related to
adoption and management. Studies on feasibiligfitpbility and acceptability were initiated
(Swinkels et al., 1997). It was during one sucligtihat it was realised that adoption rates of
the various soil fertility technologies was verywloThis was partly blamed on the linear
model of technology transfer that relied on extensifficers to disseminate information to
farmers. The extensionists relied on contact fasnvéno in most cases were more well off
than the general population, and therefore didmtetact much with the community. This led
to a fourth challenge of finding an appropriate rapgh that would involve the entire
community in technology development and dissemamatthus increasing adoption rates,
hence the emergence of the village committee approal1997 (Noordin et al., 2001). Later
on, the programme realised that for farmers to ga@ximum benefits, they needed to add
external sources of P to organic sources, whichoahg able to supply N and K. But since
most households are too poor to afford inorgamais, a credit scheme was needed to supply
farmers with the much needed inputs, hence thatioibh of a project known as SCOBICS
(Sustainable Community-Based Input Credit Schemeahe year 2001 to address the above
concerns, i.e. provide farmers with credit in tbenf of inputs which they could repay after
harvesting their crops.

This thesis analyses all these processes and edséssv farmers’ motivations and
perceptions about agroforestry have been shapéaebyarious approaches/projects, while at
the same time looking at outcomes in terms of atrgig how farmers have rejected or
reworked/re-designed these technologies to suiir thecumstances. Re-designing or
adaptation is one of the manifestations of farnielitg to exercise agency. The concept of
agency, as defined in the actor-oriented perspe¢tiong, 2001), is the capacity of actors to
process social experiences and devise ways of gapith life even under the most extreme
conditions. The position this thesis takes (asudied in the actor perspective) is that farmers
are active participants in agroforestry technoldgyelopment, processing information and
strategising in their dealings with other actorfjeo institutions and material challenges
associated with land management.

What is technology?

‘In order to talk meaningfully about techniquesisitfirst necessary to know what they are. Now
there actually exists a science that deals withriiggies...it is the science called technology’
(Marcel Mauss, 1948, “Les techniques at la techgieldournal de psychologidl: 71-
78,” trans. J. R. Redding [Schlanger, 2006]).

The concept “technology” is derived from the wogttinique with origins in the Greek
technologia.However, defining it is quite problematic, as diffet people with different
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interests view it differently. | will therefore ggvwarious definitions and later present the one
which has been adapted for this study. Technol@ggraling to the definition in the Oxford
Students English dictionary (p 652) is the scientthowledge that is needed by a particular
industry. This is rather a narrow perspective, tretefore | will present other definitions
found in the literature. The Britannica Concise ¥hapaedia gives an elaborate definition
which is:

‘the application of knowledge to the practical aiaishuman life or to changing and manipulating
the human environment. Technology includes theofiseaterials, tools, techniques, and sources of
power to make life easier or more pleasant and warte productive. Whereas science is concerned
with how and why things happen, technology focumesnaking things happen. Technology began
to influence human endeavour as soon as people heyag tools. It accelerated with the industrial
revolution and the substitution of machines fomaaliand human labour. Accelerated technological
development has also had costs, in terms of air \watér pollution and other undesirable
environmental effectshttp://www.answers.com/topic/technolggy

Technology, as implied in the definition aboveyésy important to humans. Technologies
feed, clothe, provide shelter, transport, and émter among other things, but also have
negative aspects which may lead to death. Whetbed gr bad, they are according to
Mackenzie and Wajcmann (1999), interwoven in owrgday life, from simple tools to large
technical systems. Defining technology is in itsedfy problematic and confusing (as argued
above) and therefore | will attempt to look atitterms of its ultimate goal, purpose or aim.
Technology often serves a practical end, whichsigally meeting ‘human need.” Even this
last phrase is rather confusing because, althougih recently it was believed that the
development of technology was restricted only tonao beings, recent studies show that
other primates (such as chimpanzees), have devkkip®le tools and learned to pass this
knowledge to other generations (McGrew, 1992). Bué¢he learning component this can
legitimately be termed non-human technological gveaent. But for the purposes of this
thesis, we will limit ourselves to humans. The aimeeting ‘human need’ can be seen from
two perspectives: i) the material technology ofeakg and process and ii) the non-material
technology of efficient action. The latter viewléss common and a more abstract formulation
of the aim of technology. The material technolo@ylbjects and processes aims at relieving
humans from physical work and to provide increasiidiency. The second view of the aim
of technology shifts the focus of the activity todathe non-material character of the
technology - efficiency. Artefacts, devices andgasses are results of technological activity,
but what needs to be stressed here is the intdym@amism in humans, which drives the quest
for new and better objects. Better is used hetbensense of increased durability, reliability,
speed, sensitivity and higher productivity (or bettields in the case of agricultural
technologies). The non-material character of teldgyis according to Frey (1991) best
expressed as the pursuit of effectiveness.

For the purposes of this thesis, | will not lookta broader concept of technology, which
would have to be articulated in relation to scieneeonomics, politics, and business etc.
because various issues such as knowledge, valtiess,epractice and the nature of each
activity have to be addressed. | will limit the peoof my discussion of technology by
following Mitcham’s (1978) simple definition of tenology as the human making and using
of material artefacts in all forms and aspects,gbal of which according to Frey (1991) is
optimization. In a similar manner Richards (2007#&fers to technology as human
instrumentality, which both involves the relatioigstibetween the user and the object in
addition to the fact that it involves the applicatiof mental and physical effort in order to
achieve some value. The emphasis in this thesikeisrelationship between the user and
technology in its instrumental aspects, as strebse®ichards ipid.). Such uses are best
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studied using a technographic approach, describethe methodological section of this
chapter.

A review of theories of technology development

In this section | briefly present and discuss sdimeoretical approaches/perspectives on
technology development. The aim is not to assessnthrits and critical issues of these
perspectives, nor to enrich such debates, butdweige a brief overview of current insights
and approaches, as well as commenting on somestedtissues and flawed aspects relevant
to the explanation of technology as discussedigmthesis.

Diffusion of Innovations theory
Diffusion of innovations theory was formalised byetett Rogers in a classic bodkffusion
of Innovations(Rogers, 1962). Diffusion theory is used to ddscppatterns of adoption, to
explain mechanisms by which they occur and to ass@edicting whether a new innovation
will be successful. Rogers categorizes the adomkeny new innovation or idea as early
adopters, early majority, late majority and laggaidach adopter’s willingness and ability to
innovate depends on her/his awareness, intereatuations, and trials. Roger’'s theory
considers access to information about an innovattmome the key factor in determining
adoption decisions. This school of thought assutinasthe appropriateness of innovation is
given, and thus reduces the problem of technolagypton to communication of information
on a given technology to potential end-users. Thieory places emphasis on extension
contact, use of mass media, and the role of opil@aders as a means of influencing adoption
for new technologies. An example of work followitigs line of thought is Agrarwal (1983).
However, the theory has been criticised as being-down’ in orientation and thus
flawed by its lack of attention to farm or firm-kevvariables in its ‘packaging’ (Roling,
1988). The model has also been associated withousarproblems of implementation,
particularly concerning choice of contact farmekéo¢re, 1984), poor research-extension
linkages (Chapman, 1988), and weak linkages witméas at field level (Dejene, 1989). It
also assumes that all members of a social systempaential adopters and that it is desirable
to accelerate the pace of adoption. It does nat tato account the fact that diffusion and
adoption may fail because the innovation was aidbaa to begin with, or that the technology
did not fit the socio-economic context of all famwie Tied to this is bias towards
individualism. It suggests laggards or late adapéee responsible for the failure to adopt, not
taking into account the fact that members of aaaystem have collective responsibilities.
Equality gaps are another criticism of diffusioeahy. This criticism suggests that social gaps
caused by e.g. differences of income and educétimter diffusion and adoption, and are not
accounted for in diffusion research (Rogers, 20@3@spite criticism, the diffusion of
innovation theory has formed the basis for mosp#do and diffusion research, and parts of
the theory are still applicable despite the faet ihis a linear top-down model that ignores
farmer innovations and the complexity of social teats in which small holder farmers
operate. Some concepts used in this thesis - sueda@ption, innovation and diffusion - are
adapted from this theory and are defined latehis ¢hapter.

Technological determinism
Technological determinism places great emphasithertechnology itself. It postulates that
technology matters, including not just to the miatesondition of our lives and our biological
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and physical environment, but also to the way we together socially. That technology has
such generative and transformative impact seemspundble. Lives are transformed by the
motor car, the telephone, mass media etc. But tdobical determinism goes further to
purport that:
1)  the development of technology itself followsrajéctory significantly independent of
social, cultural or political influence
i) technology in turn has effects on societieattlare inherent, rather than socially
conditioned.
As a simple cause-effect theory, technological rdetgasm can be accused of being
simplistic. If technology is a neutral exogenoustda developing autonomously, how is that
possible? As part of the criticism of this thedhlacKenzie and Wajcman (1999) argue that if
technology’s physical and biological effects arenptex, then it would be rather naive to
expect its social effects to be any simpler. Thmwthat technology just changes on its own
accord, promotes a passive attitude towards teobiwall change. It assumes that social
actors - such as farmers, considered key actorthignthesis — have only one response
(accept/reject), and play no role in actually shggdechnologies. This aspect precisely makes
technology determinism deficient as a theory ohtetogy development and change because
it does not take into account the fact that soaeiors play a vital role in shaping
technological development, as will be discussest liatt this thesis.

Neo-classical economic viewpoint on technology ldgveent

The neo-classical economic viewpoint on technoldgyelopment — e.g. Hayami and Ruttan
(1985) - considers technology to be an output rathan input. Technological change is
induced by factors such as labour, land, capitdltae operation of markets for innovations.
This paradigm of technological change has beertieet] for its economic determinism, i.e.

it equates economic growth with development, ratttean taking into account social

processes such as power differentials and theghkwelinterests of different actors (Beckford,
1984) or the part played by culture (Hebinck andh wier Ploeg, 1997) in influencing

technological development.

Social Construction of Technology (SCOT)

SCOT is a response to technological determinissnpibponents argue that technology does
not determine human action; rather, human actiapet technology. And they stress that the
way a technology is used cannot be understood utithlwderstanding how that technology is
embedded in its social context. | will thereforeelly look at SCOT’s origins and later
discuss various aspects of its development.

This theory traces its origins to Pinch and Bijker(1984) article, ‘The Social
Construction of Facts and Artifacts: Or How the iSlmgy of Science and the Sociology of
Technology Might Benefit Each Other.” This artioleas among many others that were
presented at a workshop held at the Universitywérte, Netherlands in July 1984 and later
published in a book entitledhe Social Construction of Technological Systaudged by
Wiebe E. Bijker and Thomas P. Hughes and TrevoctP{Bijker et al. 1987). Among the
collection of eight articles, Pinch and Bijkers'giede remains the most influential, as all
subsequent work by both proponents and criticsG®F have taken it as a benchmark. Pinch
and Bijker’s article is based around a case stididlgeodevelopment of the bicycle, one of five
artifacts examined in a paper that Bijker presented conference in 1982 (Bijker et al.
1982). Since then, the case study has been puttlishéifferent forms, one of which is as
part of a book entitle®f Bicycles, Bakelites, and BulfBijker, 1995).
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| begin by summarising the basic concepts of SCOWall as some recent criticisms of
this approach. As originally presented by Pinch Bijkler (1984), this perspective according
to Klein and Kleinman (2002) consists of four el@se interpretive flexibility, relevant
social group, closure/stabilization and the widentext. Interpretive flexibility suggests that
technology design is an open process producingréift outcomes depending on the social
circumstances of development. What this meansaistdthnology design is flexible enough
to allow for other possible designs, so whateveally results from the process, it may be
very different from the original concept. The sedaomponent of SCOT is the relevant
social group. SCOT analyses artifacts in the cdraégociety. So the particular way in which
society is conceptualised and linked to artifastthrough relevant social groups. According
to Pinch and Bijker (1984), all members of a cersocial group share the same set of social
meanings, attached to a specific artifact. Theythee agents whose actions manifest the
meanings they impart to artifacts. So basicallyoating to SCOT, technology development
is a process in which multiple groups, each hawngpecific interpretation of an artifact,
negotiate over its design, with different sociabgss seeing and constructing different
objects. The key point is that such groups shar@imgs in relation to the artifact, which can
be used to explain particular development pathsceCan certain social group comes to a
consensus that their common artifact works, des&ases (Bijker, 1995). It is important to
note that the meanings associated with technology be favourable or unfavourable. The
third component is closure and stabilization. Otieme as technologies are developed,
controversies may arise when different interpreteti lead to conflicting images of the
artifact, and design activity will continue, to adsls such conflicts until such a time as they
are resolved and the artifact no longer poses blgmoto the relevant social group. This is
when the process achieves closure, no further nlesaifications occur and the technology
stabilizes in its final form.

Fourth is the wider socio-cultural and political neext in which technological
development takes place. This is perhaps a majenside to this theory, as the interaction
between various social groups is not addressedy ascheir relations to each other, how
these relations might influence technology develeptnand how issues of power distribution
among and between groups might influence technottayelopment. This is where | found
this theory inadequate, and therefore inapplicaluethe explanation of agroforestry
technology development in western Kenya, whichhis focus of this thesis. As will be
shown, agroforestry involves a great deal of poplay between groups and vested interests,
including the vested interests of farmers and rebeas. Some critics of SCOT have focused
their fire on this inadequacy at the level of theenmpolitics of power. SCOT implies the
view that society is composed of groups. Winne@)<ritiques this as a pluralist view of
society. Russell (1986) is concerned with the taat SCOT is inadequate in terms of social
structure, since it concentrates only on groups aatl the wider context. Far beyond
identification and description of groups, technatajanalysis (he argues) needs to be located
in a structured context. That is, we need to mapnot only the relation of groups to the
technology but to consider also group relationsotieer sectors of society and the more
specific events leading groups to “their” technglodccording to Klein and Kleinmann
(2002), SCOT assumes that groups are equal andlthratevant social groups are present in
the design process. This fails therefore to addisssges of power between groups. William
and Edge (1996) indicate that some social groupsewen be prevented from participating in
the design process, and some groups accordingdseR{1986) may not be groups at all but
a collection of subgroups claiming to representedain social group. So SCOT overlooks
power differences, rooted in structural featuresso€iety. Here, the view taken is that
technological development and change is part ofrlder struggle for recognition, resources
and influence that is a manifest part of all ral@velopment in Africa.
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Actor-Network Theory

Actor-network theory, often abbreviated as ANT aisociological theory developed at the
Centre de Sociologie de I'linnovation (CSI) of tBeole Nationale Supérieure des Mines de
Paris in the early 1980s by Michel Callon and Briuwatour and a visiting scholar, John Law.
Latour, Callon and Law criticise the SCOT approdatause of the fact that it explains
technology development and change with referencehéo prior way social groups are
constituted. Theory would take a different routet Wvas considered that technology forms
part of the manner in which societies and groums cmstituted. ANT tries to meet this
challenge. It postulates that an actor network aiast not merely people, but objects and
organizations that are interlinked to form a netwcdrhese are collectively referred to as
actors. ANT postulates that any actor, whether qrerbject, or organization is equally
important to a social network. And this order biedlbwn when certain actors are removed.
For example, the malfunctioning of traffic lightarcbring about unexpected jams on the road
(i.e. lack of order). So the actor network considtand links together both technical and non-
technical elements, hence ANT talks about the bgtsreous nature of actor networks.
Latour and Callon call subjects and objects actaihtsording to Latour (1988), an actant
may be a tool or machine — e.g. an automatic camep Several case studies are given to
demonstrate the theory at work, e.g. scallopsta@fdoast of Brittany (Callon, 1986), or the
development of a British advanced fighter aircnafthe early 1960s (Law and Callon, 1992).
In networks of humans, machines, animals and matitgeneral, humans are not the only
beings with agency, and not the only ones to dgeats matter because objects also act. This
is the most controversial aspect of ANT since toyneritics it appears that machine actions
are totally derivative of human agency. ANT als@esgrs to imply that all actors are equal
within the network, and therefore it neglects pxestng structures of power responsible for
configuring the network, and instead claims to secture as emerging from the actions of
actors within the network. The position taken big thesis — following (Long, 2001) - is that
agency is a term only properly applicable to humaml that human and machine actors
cannot be easily equated. It is the human capaxiprocess social experience which in turn
makes them respond with technological choicesfiiésg their perceived circumstances.

The focus of the study

As mentioned in the introductory section, the pnéstudy’s main objective is an attempt to
explore and describe (technographically) how a camtg-based participatory approach
devised by the agroforestry pogramme functionsgxamining learning, adoption/adaptation,
dissemination and diffusion processes associateéd agroforestry technologies for soil
fertility management, while seeking also to underdtthe broader social dynamics of various
groups and classes of actors.

Specific Objectives

The specific objectives are to:
1. Study the social dynamics of various actors, aral itlterfaces between them, at
various institutional levels (village committeeatrher groups, etc).
2. Explore the processes of participatory learningppidn/adaptation and diffusion
associated with introduction and spread of agratoydechnologies.
3. Assess pathways of technology dissemination amamgefrs.

16



4. ldentify constraints hindering agroforestry adoptiand recommend appropriate
measures to achieve high adoption rates.

5. Identify and recommend ways to improve communitgdahparticipatory approaches,
to encompass full participation of all stakeholders

Methodological Approach

In order to understand the ways in which farmersvestern Kenya have been involved in
agroforestry via the village committee approach smdnravel the underlying mechanisms
that bring about various outcomes such as adoptadgptation and rejection, a

methodological approach that maps out various sacémd technologies and analyses the
interactions was needed. Such an approach is tgcpioy, as described in the following

section.

What is a technographic approach?

The central element of a technographic approacga($i1994; Richards, 2001) is for the
researcher to be able to see beyond the technalsgif to problems technological
applications are supposed to solve and to underdta underlying mechanisms involved.
The word ‘technography’ is therefore used to déscrihe basic field within which
technological interventions take place. It aimsuatlerstanding the interactions between
various components of socio-technical systemsedhriographic analysis, various elements
that make up a socio-technical system must be ifthtand explanations made of the
interactions among these components. Questionsoti@tneeds to ask in a technographic
approach are for instance:

* What are the main components of the socio-techsiggtem or process?

* What are the boundaries of the system or process?

* How are the components related?

* How does the system or process perform?

* How is the system or process changing?
In seeking to answer these questions technographuires to establish an analytical
framework and methods, combining both qualitatived aquantitative methods of data
collection. One such framework — adopted below thesrealist evaluation framework using
the context-mechanism-outcome configuration [CMO@pawson and Tilley, 1997), to
explore, describe and relate contextual variabfesthe various mechanisms and outcomes
involved in Kenyan agroforestry.

Realism

Realism is an old philosophical doctrine (a belieft entities exist, as opposed to the doctrine
that all we can know of the world is names — notisng. While it can be argued that the
entire edifice of modern science presupposes realise epistemological revival of realism
linked to methodology for the social sciences imtipalar can be traced to the works of
Bhasker (1975) and Harré (1972). It is a philosoahbelief that purports that there is a world
existing independently of our knowledge of it (SayE92). We come to discover more and
more of the entities of which the world is compogkrbugh the constructs around which
scientific theory is built. According to Blackbuf@005), realism purports that whatever we
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believe now is only an approximation of reality ahet every observation brings us closer to
understanding reality. Sayer (1992) further expasutitht a realist views the world as

differentiated and stratified, consisting not oolfyevents, but also of objects and structures
which are capable of causal relationships. In otdeunderstand, read and interpret what
these objects and structures mean, a realist hdig tdeeper into the hidden layers of social
reality, in order to identify causal mechanismsthalugh such mechanisms are interpreted
from the researcher's own frames of meaning, fea&@gits regardless of any researcher’s
interpretation.

Realist evaluation

As mentioned above, realism's key features strdss wnderstanding of underlying
mechanisms by using an explanatory strategy. Reatiseks to address the real and to
uncover mechanisms which can be used to explavodd’ out there. So a realist evaluation
(Pawson and Tilley, 1997) is an analytical framdweeeking to evaluate how social
programmes and interventions work through applyiag CMOC frame. Social
programmes/interventions are real in several wines; deal with real events. Real problems
such as low soil fertility which occur in real comohs, where they produce real effects by
activating real causal mechanisms. Yet social pmognes are also products of the human
imagination and are often about social betterm€&hey are often initiated to improve the
status quo, e.g. in the case of the agroforesiogramme, they seek to involve farmers in
improving soil fertility on their farms through these of agroforestry technologies. So
programmes are shaped by a vision of change agdstleeeed or fail according to the initial
vision of betterment. In order to find out the penhance of a programme/intervention, the
underlying programme theories have to be testedutir a realist evaluation. The realist
evaluation framework does not make generalisationss evaluations i.e. a programme has
failed or succeeded; it instead acknowledges titatvuentions never work indefinitely in the
same way and in all circumstances, or for all peopl this respect, the CMOC framework
captures the ways in which programme outcomes naaly depending on the context or
mechanism. So the basic questions often askedr@alest evaluation are “what works for
whom in what circumstances and in what respect$,hanv?” And this is better understood
by identifying various mechanisms, outcomes and tloatexts under which various
interventions/programmes operate.

Context

In a realist evaluation framework, the context witivhich a mechanism functions is crucial.
Mechanisms will often be active only under partacutircumstances, and these vary in
different contexts. Therefore contexts describe theonditions in  which
programmes/interventions are introduced and aevaek to the operation of the programme
mechanisms. Realism utilises contextual thinkingddress the issues of for whom, in what
circumstances a programme/intervention will workr kistance, for the case of soil fertility
enhancing trees, it is important to specify in wtiatumstances these shrubs/trees may work
and for whom, via activation of which presumed natbhms. In the case of the village
committee approach, one may ask the question “iat wbntext does this approach work/not
work?” It is important to note that context is mo&ny way limited to locality, it may relate to
systems of interpersonal and social relationshgps$he technology, to access to markets etc.
For instance, working in a context where there nsaaket for seed for soil fertility enhancing
shrubs/trees, introduction may trigger hithertodieidl mechanisms, which may lead to farmers
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planting more soil fertility enhancing shrubs, trmhancing adoption levels. But if the shrubs
are introduced in a context where there is no mafée tree seed, and thus different
mechanisms triggered, then the outcome may tdballgifferent (See chapter 6).

Mechanisms

Mechanisms describe what it is about programmesiiahtions that bring about effects.
Mechanisms are often hidden and cryptic, and tbezedne has to dig deeper to bring them
out. Sometimes a mechanism can be observed directlyn most instances key aspects may
not be so obvious to the researcher unless hekstetrates beneath the surface to dig them
out. For instance, this thesis is about soil féytienhancing shrubs/trees and farmers’
participation, but there is more to it than medts €ye, hence the title, ‘Seeing beyond
fertiliser trees.” Various mechanisms concerningvhdecisions are made, rural power
relations, deep-seated conflicts etc. may be ireshhvand can only be unearthed through
careful examination of well-guarded process vaesblIThis is the reason why a realist
evaluation does not ask the question of whethentanvention/programme works, but rather
how it works under what circumstances and for whdhis is the pivot around which a realist
research revolves. So mechanisms refer to the wayghich various components of an
intervention may bring about change; they trace dbstiny of a programme theory and
pinpoint ways in which the resources on offer magdabout various outcomes.

Outcome patterns

Programmes/interventions are often initiated irs#xg social systems thought to have certain
problems or limitations. These initiatives are umalen to improve social functioning. But
how do we tell whether this has been achieved? iShiest analysed by looking at intended
and unintended outcomes (in this thesis, theseomés could be for instance adoption,
adaptation, rejection, non-adoption etc. of variageoforestry technologies) that come about
as a result of various mechanisms being engagddferent contexts. Because programmes
are often introduced in multiple contexts, thenaxpect that the outcomes mentioned above
will vary depending on contexts and mechanisms.ealist evaluation therefore tries to
understand what the outcomes of an initiative actteow they are produced. For instance, if
we find in this study that many farmers are nonptay soil fertility enhancing shrubs/trees,
then the context and the mechanisms under whistotitcome prevails have to be spelled out
in context-mechanism-outcome configurations (Chape By so doing, we achieve the
ultimate goal of a realist evaluation, to inforne ttinking of policy makers and development
practitioners.

Organizational framework of the study

The central issues explored in this study (to ustdexd underlying mechanisms and the links
between mechanisms and outcomes of technologicaicepses) are learning,
adoption/adaptation and diffusion. These may bleieniced by several factors, as outlined in
Figure 1.1.

Learning
Learning is a key process in technology developnagrat dissemination. Learning can be
through the initiatives of the programme, e.g. ipgratory learning, through farmers’ own

19



experience or even as a result of interaction wither farmers. Learning is integral to

everyday life. It is this kind of learning - as titi€t from classroom learning - that this study
addresses; i.e. adult learning. In understandiadaarning process, who, what, how, why and
from whom are key questions addressed (Chapter 4).

Technology adoption/adaptation/diffusion

If and when learning occurs, one of the outcomesdeption/adaptation, or even non
adoption of agroforestry technologies, which inntunay/may not influence diffusion, as
outlined in Figure 1.1 (note the dotted arrow). @@y may occur but without being
translated into actual practice. According to dfin of innovation theory (Rogers 2003),
adoption of a technology can be described as aahenbcess, known as the innovation-
decision process. This is whereby farmers go thiaugtage of being aware of or becoming
knowledgeable about a new technology, form a pesidr negative attitude towards it, and
ultimately decide whether to adopt, re-invent/ eject. This process can be influenced by
several factors, as identified by several authoh g~eder et al. (1985), Weir and Knight
(2000), Lapar and Panday (1999), and Rahm and Hufffh984), influencing the adoption of
agricultural innovations. The factors include: ausehold/individual factors such as age,
wealth, status, education, gender, etc., resouase land outside contacts, b) community
factors such as access to extension, educatiorketar) external level institutional factors
such as training, the nature of the technologyyipron of support services, d) factors
associated with the operation of local level ingitins (Figure 1.1). It was argued above not
that diffusion theory was wrong, but that it cowernly part of the story (how farmers learn
about ideas). While attention will be paid in tthesis to whether or not the ideas associated
with agroforestry are effective, learning is an ortpnt issue once it can be shown they are.
In effect, this is the point at which the CMOC apgrh becomes relevant. How does learning
occur, for whom, why and under what circumstances.

Research strategy

In using a technographic approach, the study iilsttifies various actors (farmers, groups,
officials of various groups, villages elders etar)d analyses their social organisational
dynamics, and the interfaces between actors doda institutional level (village committees
and farmer groups) [see Figure 1.1]. The forma#ind functioning of village committees and
farmers groups is described in detail (Chapte’®)o participates and doesn’t participate is
manifested at this level. This is where underlymgchanisms of power relations, agency,
social capital, conflicts and negotiations havédosought, as multiple actors mobilise social
relations and deploy discursive and other meanthfoattainment of specific ends, including
that of perhaps simply remaining in the game, dsbg@ishown in chapter 6. In the process of
interaction, not every actor has equal influenoenes may be more powerful than others and
this may reflect long-term and basic power struggleer resources. Long (2001) argues that
such struggles are founded upon the extent to wépetific actors perceive themselves as
capable of manoeuvring within particular situatiaarsd developing effective strategies for
doing so. Creating room for manoeuvre implies arele@f consent, negotiation and thus a
degree of power, as manifested in the possibilityexerting some control, prerogative,
authority and capacity for action.
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4 N

External instutitions ( Agroforestry projects —external intervention)
External facilitation, design of agroforestry teologies such as
improved fallows, green manures, fodder trees anabs
Facilitation of exchange visits, field days, traigion various aspects
of agroforestry management

Grovision of support services i.e. germplasm, ¢réeichnical know /

¢

Local level institutions (Farmer groups, village caonmittees)

Activities: Coordination, community mobilizatiornwareness
campaigns, local resource mobilization, field ddigtd visits,
Underlying mechanisms: power relations, conflioegotiations,

exclusion/inclusions €
Adoption/non Diffusion
S -
Adaptation etc
4

A

Learning

Household /individual characteristics

Socio-economic: Gender, age, status, educatiortiwea
Resources: labour, land holding and ownership,rabgets
Social capital: membership in local farmer grougus)tacts
with extension, kinship ties etc

A

Community characteristics
Access to market, input supply, access to germplaszdit

Figure 1.1. Organisational framework of the study

Then, as is readily apparent, power tends to gémegaistance, accommodation and strategic
compliance as regular components of everyday Tifee issue of power also is basic to
understanding patterns of exclusion of some clagsgcial actors from participation, as will
be discussed in chapters 3 and 4. What actualBstplace at this level has implications for
mechanisms of learning and adoption of agroforescynologies, as will be discussed in
chapters 5, 6, and 7.

Secondly, the study assesses the impact of tlageiltommittee approach on learning and
adoption/adaptation of agroforestry principles gmdctices (Figure 1.1 and presented in
chapters 5, 6, 7). What mechanisms influence outsoim this context? The outcome of the
village committee approach was considered to hawe tomponents: a) a technology
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component (for which case will outcomes be appareterms of changed farmer practices,
e.g. more farmers practicing agroforestry, and b)eaning component — (what new
knowledge sets are formed) which may be therejdatore difficult to measure. Actually,
there may be extensive learning (learning mechanisray have been triggered), but it may
not be visible as outcomes because the technologers simply unsuitable and were
rejected. This is the more reason why | had to weseous methods of data collection (as
discussed in the next section) in order to dig deesp as to bring out the operation of
mechanisms not immediately apparent in materiaiaues.

Third, the study looked at the diffusion processl éme implications for research and
development. This is presented in chapters 5 afith&.village committee approach is based
on the assumption that it has a rippling/multipiéfect and therefore technologies and the
learning process are presumably believed to diffosether farmers and communities from
the initial groups of participating farmers. Howdarnhat diffuses is not clearly understood. It
is not clear whether the diffusion of the technglpgactices go hand in hand with the
diffusion of principles underlying the practices, anly the practices/technologies diffuse.
This study therefore aims (consistent with its texraphic orientation) to document what
has actually transpiredwithout fully understanding actual events and psses at the
intervention level, it is difficult or hazardous poopose scaling up of the same.

Methods of data collection

To understand the various processes outlined iprédous section, more than one method is
needed. Close interaction with the farmers andropiagticipants involved was important.
This study therefore drew upon the qualitative radthused by ethnographers. But some
issues to do with learning and adoption requirédbéoassessed from the perspective of a
sampling approach, so it was also necessary tthesguantitative approach to social science.
Attention has been paid to the integration of qaiine and qualitative approaches. Multiple
sources of data were used, including formal andrmél surveys involving structured/semi-
structured/unstructured interviews with farmersgapth interviews with key informants, case
studies, participant observation and secondarysiateces.

Case studies

Case studies were used to explore analytical issaeding in-depth understanding. A case
study, according to Yin (1984), is used to investiga contemporary phenomenon within its
real-life context. The distinctive feature of trapproach is that it tends to involve small
samples, more depth in e.g. interviews, and a Hete@nd strategic approach to data
collection in order to understand certain phenomeribeir social context. As a case study is
in essence an in-depth look at one individual ociadounit, such as an organisation,
community or a group, | found the approach usefaémvl needed to understand issues that
came up in formal surveys, in such cases; in-dppihing and empathetic understanding tend
to be essential. Many a times | selected individaahers, farmer groups, village committees
in-order to understand the social processes tghimce. As for the individual cases, selection
depended purely on the issues that arose duringadasurveys, when | thought that follow-up
with individual farmers would provide some impottadditional insights. The method of
inquiry during the case studies was usually infdrirderviewing using open ended
unstructured questions guided either by my owndihi@quiry or by issues raised by farmers.
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Participant observation

This is a special type of observation in which tegearcher is not merely a passive observer
but may take a variety of roles within a study &iton and may actively participate in the
events being studied (Yin, 1984). This method waseduin the course of the study to
understand the behavior of individual actors, @digs and their level of participation in
various activities. Events where | used this apgmoancluded funerals and participatory
learning forums, where in the process of partiaigat would observe events not normally
observable in everyday encounters.

Formal surveys using structured questionnaires

Formal surveys have often been criticised for neingp able to capture respondent’s
perceptions, because questions are designed bgrchses and therefore responses are to a
large extent influenced by the researcher’s petsecather that of the respondent (Kiptot,
2007). Nonetheless, they may be used to serve qhmgroses. Formal surveys using a
structured questionnaire were purposively usedis gtudy to gain a general understanding
of patterns of adoption of various agroforestryduhsoil fertility technologies over the years.
Surveys were also used to identify particular issokinterest that were later followed up
during in-depth analysis using other methods sushcase studies and semi-structured
interviews with key informants. Right from the beging, | had in mind these potential
shortcomings and therefore turned to qualitativéhiods to provide explanations of some of
the patterns identified during the formal surveyhenever a formal survey was undertaken,
a simple random sampling technique (see detaitkarsampling section) was used to select
farmers for interviewing, except in one case wtesaowball sampling technique was used to
build a selection of second generation farmers. Taedom sampling was aimed at
minimising biases in the sample selection.

Informal surveys involving key informants

Most of the informal surveys with key informantsreeinstructured; there was no laid down
format in relation to the sequence in which questiovere asked. Key informants are defined
by Kumar (1987) as individuals who are likely tamyide detailed information, ideas, and
insights on a particular topic. The key informamtgrviewed were agroforestry programme
officials, extension officers from the Ministry @éfgriculture, village elders, assistant chiefs,
officials of farmer groups and individual farmefe individual farmers were in most cases
identified on the basis of particular issues thad hrisen in the formal surveys and therefore
needed more in-depth understanding. Although thecudsion often began with an
introduction to the particular issue needing cleaifion or more understanding, | allowed
informants to take the discussion in directiong theerested them. In most cases, they often
brought up new insights to form the basis for farttnquiry in regard to the particular
situation under study. The other advantage of gikiay informants a free hand in directing
the discussion was that it allowed natural conw@msawhich as a matter of fact made the
informants feel so at ease that they could talkuabssues without having to withhold
anything. | often brought up such conversationshay worked on their farms, and in cases
where some of them had to attend to certain engageniefore the end of the discussion, |
would stop and follow up discussions on a lateredd@uring subsequent visits, issues
discussed previously were often taken as pointkeparture.
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Secondary Data

The study took advantage of the long history ob&aestry research in western Kenya which
spans 20 years. | was therefore able to use intavm&om project records kept by ICRAF
and KEFRI and many studies that have been done theeryears within the region.
Nonetheless, some sources of information couldbeotraced and in such situation | had to
use recall data from informants. This was in sorases problematic because not all
informants recall the details of activities theylhmdertaken many years ago.

Unit for analysis

The study focuses on individual farmers and groupgividual farmers in this study all
belonged to a household, which in this case alsldied the field belonging to the farmer. A
household in western Kenya refers to a product@mmsamption group composed of kin, i.e. it
is a family group whose members farm and eat t@getfarious households make up a
village. Kenya is administratively divided into bigprovinces, each headed by a Provincial
Commissioner (PC). The provinces are further sutdar into districts; currently there are
72, each headed by a District Commissioner (DCg districts are further subdivided into
divisions, headed by a District Officer (DO). These further subdivided to form locations,
headed by chiefsand sub-locations, the smallest government adtrétige unit, headed by
assistant chiefs. It is important to note thatlikrads of each level of administrative units are
civil servants appointed by the government and pasdlary. They are not elected by land-
owning family groups or electoral colleges as ims@arts of West Africa. The sub-locations
are further sub-divided to form villages headedbyllage headman/elder. The village elders
work on a voluntary basis and are appointed byagdls in consultation with the assistant
chiefs. Villages comprise various households; imia and Siaya households per village
(villages sampled in this study) range from 3978 8nits (own survey).

Sampling

Here a basic outline is offered, but details of #anpling procedure are provided in the
respective chapters of the thesis. Before the sagyphere was a preparatory phase of two
months that involved a reconnaissance survey, tsmbeand training of research assistants,
preparation and pre-testing of the questionnaifé® reconnaissance survey was done in
order to get a general view about the Silmtd non-pilot villages, and identify keys issues f
the formulation of the questionnaires, which inwawvalking to some key informants about
agroforestry in general.

The first formal survey forming part of the resupieesented in chapters 4, 5, 6 and 7
involved a random selection of first generatiomfars in the two districts. This sampling
targeted farmers in 8 pilot villages who had intéed with development projects under study,
had received seed of improved tree fallows and la#gb been trained on various aspects of
agroforestry. The 8 villages selected for this gtuere among 17 pilot villages (six in Siaya
and eleven in Vihiga district) that were initiakbglected by the agroforestry programme for

2 Chiefs are appointed by the government and wodeuthe office of the President, and should natdrgused
with hereditary chiefs in the pre-colonial erattorse found in some parts of West Africa (e.g. Iseurt Nigeria)
who hold a title but without executive functions.

® Pilot sites refer to those villages where the figestry programme initially engaged with farmersest
agroforestry technologies for soil fertility managgnt while non-pilot sites refer to villages whéne
agroforestry programme has not had any contactfasthers.
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wide scale dissemination of agroforestry techn@sgising the village committee approach.
The initial selection of the 17 villages was basad categorization study that had been done
by Carter (1995) which identified various villagiusters based on land use and farming
system intensity, demography, and environmentabfacsuch as slope, elevation and edaphic
factors. This stratification complemented with etity distribution. So in each cluster, 2 to
six villages were included resulting in the initseimple of 17 villages. A detailed description
of how the 17 villages were selected is providedNigng et al. (1998a). As for the 8 villages
sampled for this study, selection was stratifieddsgrict with four villages selected randomly
from each district from an initial list of six vafes in Siaya and 11 from Vihiga. In order to
select farmers for interviewing, village elders asmime farmers involved right from the
inception of the agroforestry programme were cdesuto help in drawing up a list of
farmers from the 8 villages. Because there wer@mogect records and some village elders
involved at the outset have since died or are tdot@ remember, and because most of the
agroforestry staff and extension officers invohatdthe outset have been transferred, it was
indeed a big challenge to identify farmers andsb affers a clear lesson about why it is hard
to evaluate projects in such a context. An eadierramtive might have been to call a village
meeting and request farmers who had received seddabso been trained to identify
themselves. But after consultation, it was founts twould not be appropriate, as most
farmers who were given seed never planted it, #b@ishown in Chapter 5. Some who did
have since abandoned the technologies, and theydwberefore not feel comfortable
identifying themselves in public. A list for eaclilage was eventually drawn up which
included a total of 149 households from Vihiga afh82 from Siaya. To ensure
representativeness (some villages had fewer holdsghthe sampling was done on a village
basis where 40% of households were picked, reguilira total of 120. Farmers from these
households were later interviewed in order to ustdexd the processes of learning,
adoption/adaptation, dissemination and diffusioagroforestry technologies.

A second formal survey was undertaken to understam@ about learning, dissemination
and adoption /adaptation of agroforestry practtmeg™ generation farmers (defined here as
farmers with no prior contact with development pot¢ but received seed and information on
agroforestry from participating farmers refereedhtthis thesis as first generation farmers). A
snowball method of sampling was used. Snowball §amn this case entailed asking th& 1
generation farmers to give names of farmers to whioey had given seeds of agroforestry
species. A list of farmers who had at one timeher dther received seed frorit generation
farmers was then constructed, and follow-up waseanadstudy dissemination pathways.
Details are presented in Chapter 5.

A third formal survey was undertaken among farmeyugs who had some members
interact directly with the agroforestry programrii@e purpose of this survey was to find out
whether the trained farmers disseminated informatin agroforestry technologies to other
farmers within their groups. This is because tHeage committee approach works on the
assumption that farmers who are trained will digeabe information to other farmers. This
survey therefore sought to find out whether thitualty takes place. Here the case study
approach was also used to understand the sociandga of farmer groups and village
committees. Details of the sampling procedure aseudsed in Chapter 3. A final formal
survey was undertaken among a random sample ofatffrs within 4 villages in the two
districts neighbouring the pilot villages that hamet had any contact at all with the
agroforestry programme. The purpose was to find the diffusion process of the
technologies within the non-pilot villages. Detailisthe sampling protocols and sample sizes
are discussed in Chapter 8.
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Data analysis and presentation

The quantitative data were analysed using SPS8gi&tal Package for the Social Sciences)
and simple descriptive statistics such as freqesnand means are used to interpret results. A
logit regression model is used in three cases termne factors likely to influence i) seed
sharing ii) knowledge sharing iii) adoption of imped tree fallows and biomass transfer
technologies in the study region. As for the ga#iie data from case studies etc, these are
presented descriptively in a narrative form, withsome cases inclusion of excerpts from
various conversations with farmers.

Description of study site

This thesis is based on a study carried out indistréicts of western Kenya, Siaya and Vihiga
(Figure 1.2). They fall within the densely poputitdiigh potential zone of the western
Kenyan highlands. Vihiga district covers an are®@8 knf and borders Kakamega on the
North, Nandi on the East, Kisumu on the South aays&Son the West (Figure 1.2). The
district is further subdivided into six administva divisions, 27 locations and 115 sub-
locations. The six administrative divisions areahda, Emuhaya, Vihiga, Sabatia, Tiriki East
and Tiriki West (Figure 1.3). This study was cairaut in Luanda and Emuhaya divisions. In
1999, the estimated population of Vihiga distri@saw498,883 persons (Republic of Kenya,
2001a). Population growth rates are high despitdespread incidence of HIV/AIDS.
Currently population density stands at over 100fsqres/kni (the district has one of the
highest population densities in the country).

Siaya district, on the other hand, covers an afeh520 knf (almost 3 times larger than
neighbouring Vihiga district). It has an estimapapulation of 480,184 persons (Republic of
Kenya, 2001a). Population growth rates are alst,hénd densities increased from 253
persons /krhin 1989 to 316 in 1999. This is less than half pogulation density of Vihiga
district. Siaya district has had the highest preneé rates for HIV related mortality in the
country, and this has had an impact on the adoptibrlabour intensive agroforestry
technologies. Siaya district borders Busia on tloettN Bondo on the South, Vihiga to the
East (the West is covered by Lake Victoria, Figar2). There are seven administrative
divisions, namely Ukwala, Boro, Karemo, Ugunja, tiya, Wagai and Yala (Figure 1.4). This
study was carried out in Yala division, Yala Towipssub-location (Figure 1.4).

Due to high population pressure, diminishing laraldings and the absence of local
employment opportunities, western Kenya has acogrdo David (1997) been a major
exporter of labour. As a consequence, this hasicaimns on the adoption of labour
intensive agroforestry technologies. Farming inhbadlstricts is largely undertaken by
smallholders, practicing a mix of food and caslpgoeoduction. The main food crops grown
are maize, beans, sorghum, finger millet, sweeatpet, cassava, indigenous vegetables,
groundnuts, cowpeas. Cash crops in Vihiga are maioffee and tea while in Siaya it is
mainly sugarcane. The two districts are close ¢oetjuator at altitudes ranging from 1400 to
1700 m above sea level. Rainfall is bimodal, ragdxetween 1300-1800 mm per annum.
Although the selection of the two sites was byuearpf the fact that they have had a long
history of agroforestry oriented soil fertility esrch, via the agroforestry programme in
Maseno, they offer useful comparison because famassvary greatly due to varying
population densities. Vihiga is more densely podahan Siaya. As a result, Vihiga has
been shown by Crowley and Carter (2000) to be cieniged by very small farm sizes (less
than 0.5 ha), livestock is tethered or stall fatj anost households rely on off-farm income,
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unlike in Siaya where farm sizes average 1 hastock is free ranging, and farmers rely on
on-farm subsistence crop farming, small scale lmssies, and some livestock production, as
well as fishing, for those villages neighbouringkea/ictoria. These contrasting settings have
had an impact on the adoption of agroforestry teldgies, as will be shown in chapters 5, 6
and 7. Farmers in both districts have relativelguse land tenure. There are two ethnic
groups in the two districts, with theuyhia occupying Vihiga and theuo occupying Siaya.
The Luyhialanguage is classified with the Bantu family whilgo is a Nilotic language. Both
societies are patrilineal. Following conventionotighout rural Africa the male head (if
present) is in charge of most household decisidngng thelLuo, polygamy is common but
declining, whereas thHeuyhiaform simple nuclear families.
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Definition of key concepts as used in the thesis

Participation (in rural development)s defined as a process through which beneficiaries
acquire influence and exercise some significanreke@f control over initiatives, decisions
and resources directly affecting them.

Community Here the term is used very generally to refemtbviduals and social groups
who collectively make up the social groupings itoeality. Use of the term is not intended
necessarily to imply a sense of social cohesiodantity between those different individuals
and groups, although this may exist. While bourefaare blurred, ‘community’ is generally
used to refer to individuals or social groups algghe formal structures of government.

Community-based participatory approache§his is an approach to participatory
development whereby people and organisations afidxy, or having an interest in a problem
or development opportunity, take responsibility ifioand participate in decision-making and
action. The degree of participation may vary ggedtbm simply consultation to having full
control over decision making.

Institutions Here the concept is used in a wider sense to tefeorms, shared expectations
and patterns of behaviour that underpin the waycsety functions. But at times | also use the
term (qualified in places by the word “externald) apply more narrowly to an organization,
especially one with legal recognitiofxternal institutionin this case refers to formal
organisations such as KEFRI, KARI and ICRAF invalvia technology development in
collaboration with farmersLocal level institutionrefers to village committees and local
groups involved in agroforestry.

Poweris defined (simply) as the capacity of an indiabor institution to impose her/his/its
will upon others.

Adoption(of technological innovation) is a decision makm@cess, whereby an individual
decides to use a certain technology.

Adaptationis the modification of a certain technology.

Interventionis an idea, practice or object that is introducitdee from within (endogenous)
or outside (exogenous) the system with the purpbbeinging about change.

Innovationis an idea, practice or object that is perceivedew by relevant parties.

Diffusionis a process through which a new idea, practigarmvation spreads spontaneously
through certain channels over time among membeassotiety or community.

Disseminationis the act of spreading/sharing information on tedhgies through various
means.

First generation farmerare trained individuals working directly with désement projects

on improved agroforestry practices, who have at tome received seeds of agroforestry
species.

29



Secondgeneration farmersare individuals who have not had any direct cdantaith
agroforestry development projects but who receiméarmation about agroforestry and seed
of agroforestry species from first generation faisne

Organisation of the thesis

This thesis is arranged in 9 chapters. Chaptensdl2aprovide background information and
literature review of key themes addressed in thislys Chapters 3 to 8 all revolve around
agroforestry-based soil fertility replenishing teologies and farmers’ participation in their
dissemination in western Kenya. They are presemseddependent articles. Some have been
published in refereed journals; others have bedimgted for publication and are under
review, while others are to be submitted.

Chapter 1 has introduced the theme of the studyory, definition and development of
agroforestry in Kenya. A background descriptiortled agroforestry programme in Maseno
sets the tone for this thesis, as it gives a géngeav of how agroforestry technology
development was/is undertaken in western Kenyas fiis been followed by a brief overview
of theories of technology development. Thereaftes, objectives of the study, a description
of the technographic approach and a realist evaludtamework of context-mechanism-
outcomes configuration, methods of data collecteomd description of study site and
definition of key concepts used in this thesis hé&een presented. Chapter 2 gives an
overview of the evolution of agricultural and famgsextension models. The evolution of
various models, such as ToT to relevant currentiggaatory approaches are discussed in
detail. Agroforestry is interdisciplinary in natur@and therefore cuts across two core
ministries; Ministry of Environment and Natural Resces and Ministry of Agriculture, and
therefore it is important that readers are puhm picture of how agroforestry extension has
beenl/is carried out in the country.

Chapter 3 looks at the mechanisms involved wheowaractors in village committees
and farmer groups interact as they participate grofarestry. The social dynamics are
discussed in detail. Chapter 4 presents an assessiparticipatory learning of integrated
soil fertility management among farmers. Learnisgassessed in detail using a guiding
framework based on who, what, how, why and from mwwh@hapter 5 looks at how farmers
share seed and knowledge of agroforestry practidestations are identified and various
recommendations given. Chapters 6 and 7 look atatloption dynamics of improved tree
fallows and biomass transfer technologies by fasmar western Kenya respectively. A
detailed account of the social processes takingeptever a span of eight years is presented.
Chapter 8 looks at the diffusion of agroforestrght@ologies beyond the pilot villages, while
the last chapter (ch. 9) offers a general discasaia conclusions.
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Chapter 2

Evolution of agriculture and forestry extension misdoased on participation
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CHAPTER 2

Evolution of agriculture and forestry extension moels based on
participation

Abstract

Agroforestry as practiced in Kenya cuts acrossouaridisciplines and extension activities are
carried out mainly by two ministries, i.e. Ministo§ Environment and Natural Resources and
the Ministry of Agriculture. This chapter gives averview of the evolution of agriculture and
forestry extension in Kenya in these two ministri@sdetailed account is given of how
extension has evolved over the years to meet thagihg needs of clients and to become
more effective in response to economic and devedmprpolicies imposed by the
international donor community. The evolution of endion approaches from the linear
transfer of technology (ToT) model to the holigtfgproach, with emphasis on integrated rural
development and farming systems approach, follolethe Training and Visit approach to
the current participatory approaches of the 1990deiscribed. Participation is discussed in
detail, with emphasis on how it is understood ined@ment circles and also highlighting
various criticisms of the approach. The chaptethfr discusses the current status of
extension in Kenya and prevailing challenges.

Keywords: agricultural extension, forestry extensiparticipation, training and visit
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Introduction

Agroforestry as a practice is interdisciplinary nature and therefore cuts across various
disciplines. In Kenya, agroforestry extension isleniaken by the Ministry of Agriculture
(MoA) through its Soil and Water Conservation Btanby the Ministry of Livestock and
Fisheries Development which was recently carvedobtle larger Agricultural Ministry, by
the Ministry of Environment and Natural ResourdedcNR) through its Forestry Extension
Services Branch and by the Ministry of Energy tigtouits biomass division. Before
discussing extension in the two main ministriesyeag out agroforestry extension (MoA and
MENR) | give some account of the purposes of extens

What is extension?

The term extension, according to Leeuwis and vanBin (2004) is very recent; it originated
in academia, with its use first recorded in Britéinthe 1840s in the context of university
extension. This was the name given to educatiartality by a university beyond the campus
walls, often in the form of lectures to the gengmablic. Extension was therefore a form of
adult education in which the teachers were stafinbvexs of the university. In line with this
tradition many definitions of extension emphasiseadult educational dimension. A sample
of some definitions is as follows. Agricultural ersion, according to Purcell and Anderson
(1997), is the process of helping farmers to becaammare of and adopt improved
technologies from any source to enhance their mtimlu efficiency, income and welfare.
Others such as Swanson et al. (1997) define agrralilextension as extending relevant
agricultural information to people. Moris (1991)llsait the promotion of agricultural
technology to meet farmers’ needs while Maundei78)3lefined extension as a service or
system which assists farm people, through educatiprocedures, in improving farming
methods and techniques, increasing productioniefiodyy and income, bettering their levels of
living, and lifting social and educational standartl there are many definitions of extension
all have one thing in common - the notion of infation delivery by agents, especially to
farmers and especially concerning technologies.

Evolution of agricultural extension models

The Transfer of Technology Approach (ToT ) - 196Q970s

During the late colonial and immediate post colbpiriod - 1960s-1970s - state extension
was a major service provider for farmers. During feriod, the extension system used the
top-down approach following the linear model of fieclogy Transfer (ToT). This approach
was based on the US extension system which asstivaedgricultural ministries had useful
information for farmers, and the extensionists yais to transfer this information (Schwartz
and Kampen, 1992). According to this approach, ae$e ideas and priorities were
determined by scientists who generated the techresoin research institutions. These
technologies were then handed over to extensiomcage for dissemination to farmers
(Chambers et al., 1989). The focus of the inteomati donor community during this period
was on increasing production of staple food crdpsugh investment in agricultural research
and extension and related technical services toeaddhe problem of food security. The
Kenyan government at that time received fundingnfrthe United States Agency for
International Development (USAID) to promote newehieologies through this approach,
which was commodity based. Hybrid maize was one noodity that was successfully
promoted through this approach. The ToT modelfa@t based on the diffusion of innovation
theory (Rogers, 1962) - tended to start with a giiedd innovation of which the uptake was
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in principle regarded as desirable. At the time, tthinking prevailing was that those who did
not adopt were ignorant, and the cure was morensiie teaching (Chambers, 1983). This
strategy divided farmers into various categoriesnfinnovators to laggards (Rogers, 1983).
The approach survived in Kenya up until the ea8igQs.

The Holistic Approach: Integrated Rural Developmand Farming Systems Approach

In the 1970s, the international community realighdt conditions faced by farmers in
developing countries were not improving, and dorgirdted their focus from commodity
based extension to the integrated rural developmegptoach (IRD), a policy response to the
recognition that increased crop yields alone wowdt solve rural poverty. For the first time
the complexity of rural life was taken into accaufbe IRD approach gave priority to the
improvement of physical infrastructure in ruralasgein addition to emphasis on modern seed
varieties and fertilizer, in effect undermining ngdocal agricultural practices. With funding
from the World Bank the Kenyan government startsihgi the IRD extension approach in
1976. The IRD goal was to provide inputs and inftagure, in addition to extension services
based on ToT (Moris, 1991). These inputs includeskarch, irrigation, credit, roads, water,
electricity and sometimes schools and health cerftfenkatesan and Kampen, 1998). Crucial
issues such as training, and linkages with researete left out, and as a result, the position
of average rural farm households did not improvg.tBe late 1970s, a strong wave of
criticism started to challenge the bureaucraticurgatof the IRD approach, which critics
viewed as being top-down, often with little regdeadlocal circumstances and few links to
other structures such as research.

At about the same period, there was concern byirtkernational community that
developing countries were at a risk of famine dueshortages of major staple crops. Many
thought that agricultural research would help as&lrénis problem. In response to this
concern, donors started to support agriculturadéaesh in order to help address the risk of
famine in developing countries (Hansen & McMilldr§86). This period coincided with the
first output from international agricultural resefarcentres in Africa, Asia, Latin America
funded by the World Bank consultative groups orncadfure in various countries under the
umbrella of the Consultative Group on Internatiofgticultural Research (CGIAR) launched
in 1971 (CGIAR, 2007). The various internationalri@gjtural research centres tackled
research on staple food crops. One CGIAR centre thdnternational Maize and Wheat
Improvement Centre (CIMMYT) with its headquartemsMexico, was important for Kenya,
because of the significance of maize as a staplegfnal office was established in Nairobi.
It was about this time that concern arose in soi3AR circles, especially CIMMYT, that
the ToT approach, which was commaodity orientedyloo&ed the relationships between food
production and other farming and non-farming atiégi in the livelihood strategies of
farmers. These deficiencies led to the emergentieeofarming systems approach to research
and extension (FSRE). In East Africa, FSRE wagai@tl through the work of Michael
Collinson when working with CIMMYT (Collinson, 2000 It was argued that the
commodity-oriented research and extension appraashnot meeting the multiple needs of
farmers in marginal environments. The underlyingoraale of FSRE was that various
farming activities undertaken by farmers were dipsaterlinked in terms of production
resources. The holistic approach looks at the eeriirm as a system composed of various
subsystems and provides for greater dialogue with iaput from farmers, while seeking
enhanced linkages between research, extensionaamers. This model was marked by the
participation of farmers in on-farm trials and bytardisciplinary linkages and a systems
approach to extension.
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Biggs (1983) summarises the main features of FSRE a

* An interdisciplinary and multidisciplinary approadb technology generation ad
diffusion that aims at bridging the gap betweemfas’ indigenous knowledge and
researchers’ conventional knowledge;

» A comprehensive understanding of farm operatiomsfarmers’ aims as well as their
resource use decision criteria which is viewed asagor factor in the formulation of
agricultural development policies;

* With respect to poor farmers’ farm production aimss assumed that the economic
profit is not necessarily the main aim and thatdfgaoroduction for household
consumption is an overriding factor.

In summary the FSRE approach (Norman, 2002), wasacterised by:
* An approach viewing the farm as a whole;
* Involvement of farmers and their priorities;
* Research reflecting the various sub-systems’ intenas and linkages;
* Reliance on informal surveys or rapid rural ap@isigRRA).

Advocates of FSRE argued that by focusing on fashmoblems as the basis of agricultural
technology generation, technologies more adapted faoners socio-economic and
environmental conditions would be generated, ttavsng the way for extensive diffusion.

The 1980s Training-and-Visit Approach

In early 1980s, the World Bank shifted its focusnir IRDP to the development of national
institutions in developing countries (Venkatesa®94). This meant that the Bank began to
support national extension and research systentsachf research and extension efforts
linked to special (and short term) IRDP. This was tb the recognition of the need to reach
more farmers and to equip extension staff withribeessary skills. These were deemed to
include how to:

» diagnose field conditions and opportunities, bmggihem to the attention of research
systems and making these systems respond;

* analyse whether the research being carried atebearch centres was in line with
farmers’ priorities;

» conduct periodic training sessions for frontlingegsion workers; conduct monthly
subject matter specialists (SMS) workshops, and mddate extension
recommendations relevant to farmers’ needs foefit agro-ecological zones and
level of farmers;

* prepare extension programme for an administratnrg u

» get farmers to understand and implement in theid$i the extension messages they
have decided to try;

* identify the skills to be imparted to farmers amttdrporate such skills in the
extension programme;

* analyze the reasons for farmers’ adoption and laicladoption of the extension
recommendations etc. (Venkatesan, 1994).

This new system of extension was referred to asTtiaening and Visit (T&V) approach.

T&V was designed to address some of the weakn@sgesvious extension approaches, such
as weak linkages with research and low traininfieddl extension workers. It was introduced
as a pilot project in Kenya in 1982 in two distsiatf western Kenya and in 1983 was
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expanded to cover 30 districts over a three yeaioggVenkatesan, 1994). Funds were
provided by the World Bank in two phases known agidtal Extension Project (NEP |,

1983-1991, and NEP II, 1991-1998). The objectiveN&P | was institution building and

sustained increases in agricultural productiondroB8Kenya'’s 41 districts, all in medium to
high potential areas (Gautum, 2000) while NEP Iswa stimulate the development and
adoption of technical packages to enable smallndieners to increase their productivity
and incomes.

As the name suggests, T&V entailed frequent visitsfrontline extension workers to
contact farmers, periodic training and strong loggs with research. Under this approach,
SMS advised extension agents, and also providedk détween extension and research. They
organised monthly workshops where frontline extemsvorkers (FEWSs) were trained, after
which they returned to the field to impart acquisddlls and knowledge to contact farmers in
the hope of inducing a multiplier effect. Each FEWds to divide farm families in their area
(about 400-800 farmers) into 8 groups. Each groap t@ be visited every fortnight. Since the
farmers were too many, five to ten contact farnveese selected from each group, and the
FEW were to mainly work with them so that othemiars within their groups could also
learn from the contact farmers, in order to achiéeeintended multiplier effect.

NEP II began in 1991. It sought to continue to rgjtken extension services and to
support neglected areas. For instance, T&V wa®diiced to new areas, and when 4 of the
original districts were split, T&V extension waspdipd in 40 of Kenya’s 45 districts. It also
provided funds to improve transportation, fosterdte use of mass media and
communications, refurnished Farmers Training Cen{FefC) and promoted links between
research and extension. This phase ended in 1998.

Even before the end of NEP II, the T&V system waes $ubject of much criticism, not
only in Kenya but wherever it was applied. Someetlgyment professionals felt that the
system focused so much on training that it loshtsaf the goals of meeting farmers’ needs
and improving their livelihoods (Davis, 2004). Atet end of NEP Il, The World Bank
Operations Evaluation Department (OED) commissioaettview of NEP in Kenya. The
review concluded that the T&V had some beneficiapexts but several operational
deficiencies. In addition, it was found not to lbstainable (Gautam, 2000). It was essentially
a supply-driven and top-down system, promoting cadfural messages that had been
designed and developed by research scientists,liwiited input from farmers. Furthermore,
the messages were often irrelevant, accordingraeis surveyed. In addition, farmers felt
that the frequent visits by FEWs were not necessasythey kept on repeating the same
messages. One of the major shortcomings of T&V wWasfact that it relied on contact
farmers, who were selected by the extension agéhese tended to be wealthier farmers, and
the larger rural population was neglected (Mor@91). According to Gautam (2000), there
was no criterion for choosing contact farmers. Bhadicisms led development professionals
all over the world to look for more inclusive exsgan approaches, flexible enough to take
into account farmers needs and priorities, hence e¢mergence of the participatory
approaches described in detail in the followingisec

The 1990s Participatory Approaches

‘Participation’ and its companion concepts of ‘emweoment’ and ‘sustainability’ have since
the early 1990s become fashionable concepts ineogdrary development theory and
practice. According to Cleaver (2001) participatibtas become an act of faith in
development, something people believe in and ragelgstion. To begin with, it was a
preserve of civil society and non governmental oiggtions (NGOs), but in recent times it
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has also been taken up by government agenciescipatibn has become so common in
development activity that it is quite out of thelioary to find a development project that does
not subscribe to the concept. Participation has gesented as a discourse that promises
unrealistic outcomes: it is crucial to the succekgrojects, it can transform development,
empower poor people, gives the poor and the mdrggtha voice, etc. Participation has a
strong populist following but suffers from limitatis which are rarely questioned. However,
despite its popularity, the past decade has wigtesggowing criticism of participatory
approaches. These criticisms are not only direatdtie approach itself, i.e. at philosophical
shortcomings embedded in the participation dis@urst also at the way it is implemented.
Surprisingly, these criticisms have come from tmeppnents of participatory approaches
themselves. Notable critics include, for examplda@bers (1997), Cornwall and Pratt
(2000), and Cooke and Kothari (2001) in a booktkentiParticipation: A new tyrannyMany
critics have argued that participatory approachesreere rubber stamps undertaken to please
donors. Chambers (1997) and other proponents diicipatory approaches are more
concerned with the incorrect use of the approachtha use of the term participatory as a
‘mere label.” Chambers describes it as the ‘badtm® of an otherwise ‘good approach’.
Others such as Cleaver (2001) and Leeuwis (20@)rere concerned with the conceptual
limitations of the approach. These criticisms atdrassed in detail later in this chapter.

Because patrticipation means different things tdeceht people, | will look at various
definitions of participation and how it is implented in practice. An attempt will also be
made to review the definitions of the equally p@putoncepts of ‘empowerment’ and
‘sustainability’ in the context of participationhik is because the village committee approach
used in western Kenya by the agroforestry prograrhatethe ultimate goal of empowering
farmers with various skills and knowledge on agrestry so that they could be able to make
informed decisions on what options to use, basethein circumstances, in addition to the
fact that the approach envisioned a situation Whel@® some point in time a sustainable
process of joint learning would develop in the cammity, even without the support of a
donor project. After review of the various critizis mentioned above, the following chapters
will look at the mechanisms involved in the implemation of the village committee
approach to participatory development and disseimimaof agroforestry technologies. In
presenting the case studies in chapters 3 andlidcliss the process through which farmers
are involved and point out the anomalies, implergm difficulties, lessons learned and
challenges, not only to the approach but also ehgéts faced by farmers seeking to practice
agroforestry in western Kenya.

Definition of Participation

Participation is not a new idea or concept in dewelent theory; it existed under different
names since the 1960s. What is new is a certaimggaf its radical impetus, according with
the increasing emphasis placed by donors, civilespcNGOs and more recently central
governments on invoking the approach. AccordingBtechy and Hoverman (2000), the
literature on participation and participatory preses originates from political science, in
discussions around democracy and citizenship, awbnslly from development theory,
especially within the context of the debates atsugtainable land use (Nelson and Wright,
1995; Chambers, 1997). This thesis will concentoatehe latter. Most of the literature on
participation from development theory looks at pgvation from two perspectives. These
are: 1) participation as an approach and 2) ppdimn as a method, i.e., a set of guidelines of
involving local people or the general public inmpiéng specific activities. Because of the
multiplicity of meanings and uses of participatidiscourse, many scholars have developed
classifications of types of participation. Notaldssifications are those of White (1996),
Deshler and Sock (1985), Cohen and Uphoff (1986, @kali and Sumberg (1994). White
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(1996) distinguished four levels of participatioimmely nominal, instrumental, representative
and transformative (Table 2.1). Each type of cfasdion is characterized by divergent
interests of different actors. White's classifioatidemonstrates that stakeholders do not share
the same expectations of participation in develagnpojects. At each of the first three
levels, planners and beneficiaries have conflictie@initions of participation. At the nominal
level, people are enlisted in projects or processesbjects, so as to secure compliance and
minimize dissent. At the instrumental level, pap@nts are used as a means or instruments to
achieve project objects. At the representativellguaticipants are viewed as actors and are
consulted. It is only at the transformative levettboth groups of stakeholders have the same
interest - empowerment of beneficiaries.

Table 2.1. Interests in participation

Form Top-down Bottom- up Function
Nominal Legitimisation Inclusion Display
Instrumental Efficiency Cost Means
Representative Sustainability Leverage Voice
Trasformative Empowerment Empowerment Means/End

Source: White (1996)

The Deshler and Sock (1985) typology underlinesriymortance of the relative power of
outsiders and beneficiaries as a key characteristicdefining participation. Their
classification is based on a scale which meastine®xtent of control over power, ranging
from pseudo-participation (the manipulation of Henaries by development agents to meet
the needs of elites) to genuine participation incliparticipants are empowered by having
control in planning and management of projects [@al®).

Table 2.2. Patrticipation levels as distinguishedieghler & Sock

Genuine participation
Empowerment Citizen control
Cooperation Delegated power
Partnership
Pseudo-participation

Assistncialism Placation
Consultation

Domestication Informing
Therapy
Manipulation

Source: Deshler and Sock (1985).

The Cohen and Uphoff (1980) typology is more prcadti and pays less attention to
theoretical divisions. It takes into account difflet kinds of participation, who participates
and how participation occurs (Table 2.3). The kiotlparticipation are organised with regard
to the different phases of a project cycle - frolanping through to evaluation. Cohen and
Uphoff (1980) mention various actors, ranging frimeal residents, local leaders, government
personnel to foreign personnel, as participantdlenthe “how” of participation describes
various mechanisms through which participation @ke place (including attention to basis,
form, extent and effect).

Other scholars have differentiated participatioto two types. For instance, Nelson and
Wright (1995) have described this distinction siynpk ‘instrumental and transformative,’
while Okali and Sumberg (1994) distinguish betwpatrticipation as a means and as an end.
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Participation as a means is basically using paditon to complete a project. In this case if
local people are involved they are used as a weloickool to achieve this objective. This is
what Nelson and Wright (1995) call instrumental tiggyation. On the other hand,
participation as an end is about empowerment dllpeople. If local people have control
over the whole process of a project, decide o then priorities and how to implement their
own action plans in order to achieve their objegitransformative participation is attained.

Table 2.3: Dimensions of rural development paratign according to Cohen & Uphoff

Kinds of participation
Participation in decision making
Participation in implementation
Participation in benefits
Participation in evaluation
Who patrticipates?
Local residents
Local leaders
Government personnel
Foreign personnel
How is participation occuring?
Basis of participation
Form of participation
Extent of participation
Effect of participation

Source: Cohen and Uphoff (1980)

Pretty (1995) adapting a scale from Adnan et a@9®), distinguishes seven levels of
participation: passive participation, participatiam information giving, participation by
consultation, participation for material incentiveRinctional participation, interactive
participation and self mobilization (Table 2. 4).

Table 2.4. Pretty’s typology of participation

Typology Characteristics
Manipulative participation Participation is simpdy pretence, with people’s representatives on
boards/committees who are unelected
Passive participation People participate by bedtd) what has been decided or has already
happened

Participation by consultation  People participatéobing consulted or answering questions
Participation for material People participate by contributing resources @lgourr in return for
incentives cash or food

Functional participation Participation as a meanadhieve project goals, especially reduced
costs; objectives have been determined

Interactive participation People participate imjoanalysis, development of action plans and
formation/strengthening of local institutions

Self mobilization People participate by undertakingiatives independently without

the involvement of external institutions or if extal institutions are
involved, it is only for technical advise or resces but the locals
retain control of the process and results

Source: Adapted from Pretty (1995).
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Although these typologies of participation preserimarious levels, they do not define
participation as used in development. Definingipgudtion is in itself very problematic. This
is because, according to Leeuwis (2000), it camldfened normatively, descriptively (as in
the various levels mentioned above) or literallgrtiipation in development practice is often
defined in normative terms, indicating that certaiteria must be met in order for something
to count as participatory. The World Bank has d&firparticipation as a process through
which stakeholders’ influence and share control rodevelopment initiatives and the
decisions and resources which affect them (WorldkB2001). This definition provides a
basis for deciding whether a project can be comst@articipatory or not. But the bottom
line (and position this thesis takes) is that pgrétory approaches are about greater
engagement with or use of ‘local’ perspectives, videdge, priorities and skills in
development initiatives, and therefore encompaggasiples of sustainability, relevance and
empowerment.

Criticisms of Participatory Approaches
As mentioned previously, many practitioners havguipeto point out the limitations of some
popular notions of participation. According to Kath(2001), the criticisms take two forms:
those that focus on the technical limitations @& #pproach, which stress the need for a re-
examination of the methodological tools, as use®RA, for example, and those that pay
closer attention to the theoretical and conceptoatations of the approach. Cleaver (2001),
for instance, points out that most projects havapewerment’ as an objective, yet it is
usually not clear who is empowered (the individdé community or categories of people
such as women, the poor or the socially excludéde question of how such people are
empowered is usually even less clear, or as Cle@@91) puts it ‘conveniently fuzzy.’
Unless such concepts are defined clearly, fromabsteperspective, i.e. in terms of plausible
mechanisms for which evidence is then obtainediestty real participation will remain an
illusion, since the levers of transformation wéhnain out of reach. Secondly, some authors —
e.g. Chambers (1997) — argue that participatiodsddn be a good idea badly implemented.
Bad practices, as outlined by Chambers (1997)udel

. Using the label without substance

. Extractive PRA

. Putting methods before process of empowerment

. Putting methods before attitudes and behaviour

. Ruts and routines, rushing

. Leaving out the poorest people

Biggs and Smith (1998) point out that participatisrabout inclusiveness but this should
not make us assume that simply involving differkimds of people is sufficient to effect
participation of the group they are taken to repnésNo two people, even if they had same
interests, are likely to respond in the same waig$aes. Mosse (1994) and Guijt and Shah
(1998) agree that participatory approaches terabsome communities are homogenous, yet
in reality, they are not, and therefore participatdevelopment fails to get to grips with
thorny issues of power relations. This failure,essence, ends up bringing about conflicts,
which according to Cleaver (2001) and Leeuwis (20@@e not then addressed by
participatory approaches. Leeuwis further arguest the discourse is characterised by
‘wishful thinking.” This is because it bases its&lb much on communicative action and pays
too little attention to resolving conflicts whichay come about during the process of
participation. These conflicts could be, for instan participants failing to maintain an
agreement, or to implement a compromise after & baen secured. Or there could be
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difficulties in agreeing in the first place, or ltae to tackle the most significant problem
initially (Leeuwis, 2000).

Despite the increasing tone of criticism, partitipa as a development concept and as an
approach is being used more than ever by NGOs lamgublic sector. Thompson (1995)
attributes this increasing interest to: i) an afiefsy government bureaucracies and NGOs to
ensure their continued survival rather than sigmglany meaningful embrace of the ideals of
good governance, democracy or empowerment, iijntreased conditions placed by donors
on governments, that require them to support ppatiory research and development
programmes, iii) the recognition of the failure pHst top-down programmes, which in turn
has led development and government agencies todfto@ternative approaches.

What is empowerment in the context of particip&tion

‘Empowerment’ of the poor, the less marginalizedhnven etc, is common rhetoric in
participatory projects. What is meant is less cléareview of literature reveals various
definition of empowerment in the context of pagation. Buchy and Hoverman (2001)
indicate that at some level empowerment may meanpbwer is devolved and that people
have a voice in the running of their affairs, wiasrat an individual level, it reflects more of a
state of personal development in which people emgaga learning process, develop
increased critical awareness and self confidenod, @e better able to use their own
resources. Narayan (2002) presents empowermernt appoach for reducing poverty and
increasing development effectiveness. Narayan eefempowerment as the expansion of
assets and capabilities of poor people to partieipa negotiate with, influence, control and
hold accountable institutions that affect theieBv On the other hand, Crawley (1998) asserts
that empowerment is about enabling people to utamlaistheir situation, reflect on factors
shaping that situation, set their own agenda akel $éeps to change the situation. From the
three definitions presented above, it is clear thay all revolve around enabling people to
have a voice, set their agenda and become moredeahf Chambers (1997) cautions that
empowerment can either be good or bad, dependinghonis empowered. If those who are
empowered are for instance elites who then domimatee effectively than before, then the
poor and the disadvantaged may be worse off.

What is sustainability in the context of particijost?

Sustainability is another ‘buzzword’ associated hwgarticipation. One of the goals of
participation is usually achieving sustainabiliBut what is sustainability? As simple as the
word sounds, there are many different definitiofsswstainability and therefore it is not
possible to come up with a single correct definiti@his is because sustainability itself,
according to Pretty (1995), is a complex and cdatesconcept. To some it implies
persistence (i.e. capacity for something to comtiouer a long period). To others it implies
resilience (capability to bounce back from advgjsitn relation to the environment, it is
generally taken to imply use of products or proesgbat do no obvious longer-term harm to
the environment, or which promote longer term recg\vrom intensive use. As there is no
single definition of sustainability, it is importato clarify what is being sustained, for how
long, for whose benefit and at what cost, over wédr@a and measured by what criteria
(Pretty, 1995). In the context of participation wsually talk about processes and benefits.
Projects are usually short term; limited to threang, or utmost five years. What happens
after the end of a project? Concern for “what néxtvhy participatory approaches emphasise
sustainability. So sustainability in the context participation implies a situation whereby
participatory processes are sustained even ategritl of projects and in terms of longer-term
benefits accruing to participants without exterinéérvention. For example in the case of the
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village committee approach, it would be deemedasugble if joint learning, experimentation
and feedback continue beyond the end of the agrstigrprogramme.

The emergence of participatory forestry extensionn Kenya

Forestry extension in Kenya is carried out by tleeebt Department, under the Ministry of
Environment and Natural Resources (MENR). The mindaf the Kenya Forestry
Department is to manage gazetted forests and flanestnforcement. It is also entrusted with
forestry extension, where the main agenda itero raise wood supply in rural areas beyond
the subsistence level without compromising the remwnent, while improving overall
agricultural productivity. The Forestry Extensioar8ces Branch (FESB) is responsible for
extension activities required under the Forestrypddenent remit. Forestry extension
activities geared towards needs of individual fasngas first given emphasis in the agenda
of the Kenya Forestry Department in 1971, whenRheal Afforestation Extension Scheme
(RAES), now known as FESB, was established. Howeher importance of farm forestry,
the category within which agroforestry falls, wastfrecognised as a possible source of forest
and tree products in the Kenya Government SessiBapker No.1 of 1968 (Republic of
Kenya, 1968). To avoid confusion, it should be gggped that farm forestry - synonymous
with agroforestry in many eyes, in fact has a ditmeaning. Farm forestry is the term used
to describe tree growing outside gazetted foresasarlt encompasses agroforestry, social
forestry, village forestry etc. It also includesga scale forest production on private farms, an
activity which would fall outside agroforestry asfihed in Chapter 1. Initially, RAES had
four branches, namely training and extension, noomg and evaluation, media and
communication, and nurseries and seed. Until 1B&S concentrated on the establishment
of central nurseries to provide seedlings to meetnteed for poles, timber, posts, fuel wood
and other products at the farm level. It continpeaducing seedlings whether they were in
demand or not; this led to the first policy stateinen RAES that the country should produce
200 million seedlings annually. Since then, farme$try activities have been intensified
country wide, with many successful afforestationgpammes and heightened awareness of
the need for tree planting among farmers. In thé0%9initial forestry extension strategies
were supply-driven, resource-intensive and largelydown. The 1980s saw a change to
facilitation in which those interested in tree gnogvwere supplied with basic nursery tools,
equipment, chemicals and technical advice and pi@viof seed, where necessary and when
resources were available. The 1990s saw a radaradformation in the FESB which actively
sought to institutionalize participatory planningogesses in their extension agenda. With
funding from the Finnish International Developmégency (FINNIDA), FESB implemented

a pilot participatory extension project (1990-19%®pwn as ‘The Nakuru and Nyandarua
Integrated Forestry Extension Project’ with thegslo miti mingi mashamban(Swabhili:
‘many trees on farms’). The aim of the project wasdevelop participatory extension
methods and incorporate the experiences learnttironational forestry extension policy
(Anyonge et al., 2001). The department currenttg$aa lot of challenges outlined below.

Current status of extension in Kenya
The 1980s saw a major economic crisis eventualglitegy to major budgetary cutbacks in

extension services. The economic crisis reflectegh hmport prices, especially for all,
coupled with drought, and a draining of resourgesider-productive government parastatals
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(Sanders et al., 1996). Constraints on develop@etntity were to be seen in budget deficits,
recurrent high personnel costs and declining adstrative capacity (Cohen, 1993). In Kenya,
a highly centralised government was inefficient aodrupt. Most government expenditure
went on paying the salaries of a bloated and iciefit workforce. In an effort to help address
these problems, typical of many African countri¢stree time, the World Bank and the
International Monetary Fund introduced structudjuatment programmes (SAPS).

SAPs in Kenya were instituted to address budgeicitkefand kick-start the ailing
economy. They included the reduction of the civarvice payroll, parastatal reforms,
liberalisation of markets and pricing policies, areimoval of foreign exchange controls
(Cohen, 1993; Ikiara et al., 1992 and Sanders.e1@96). Although SAPs were in the long
run meant to bring about more economic growth, timeyacted negatively on small scale
farmers. First and foremost, privatisation of ingupply meant that smallholders no longer
obtained subsidies on fertilisers and other inp8escondly, many extension officers were
retrenched, leaving a skeleton staff. In additibndgetary allocation to extension was
reduced drastically, leaving very few funds foruattactivities. Many extension officers sat in
empty offices unable to reach farmers, with no foelvehicles or motorbikes. In theory, one
FEW was supposed to cover no more than four vilagdath an average of about 400
farmers. But in practice, in 1996, Vihiga distriatith about 73,000 households distributed in
664 villages, had only 53 FEW and 26 Subject Me@gecialists (SMS). The ratio of FEW to
households was therefore 1. 1,392, not 1. 400 @Nieihal., 1998b). At the moment, the
government is still grappling with the fact thatt8®f the budgetary allocation to ministries
still goes on paying basic salaries.

The adverse impact of the economic crisis and ttralcadjustment programmes on state
extension services led to a search for additiootlra within the extension domain during the
early 1990s. At about the same time the Bretton &8aastitutions increasingly recognised
that SAPs alone were not sufficient to bring abthé desired change; they had to ‘get
institutions right as well.” This brought in theeagla of good governance, which has since
dominated development thinking with its emphasisdeaentralisation and democratically
elected bodies. Governments were supposed to ingplerpro-poor policies and fight
corruption (World Bank, 2000). This was to be conelai with an active civil society in order
to provide the necessary checks and balances.|8dhi® a shift in donor support from the
central governments to NGOs - seen to be moregdesiest and democratic. This thinking
also coincided with the period that saw participat@pproaches widely accepted in
development circles. With donors shifting theirdecdo NGOs, organisations stepping into
the gap to provide extension services have mushedoithese organisations use approaches
that put greater emphasis on farmers playing aralerdle in technology development and
extension. Extension went participatory, and undew (and often non-governmental)
management.

Western Kenya, the focus of this study, has nonhIsgared this mushrooming of multiple
players undertaking extension using participatqgraaches. For instance, Care International
currently uses an approach known as ‘Training ofdRece Persons in Agriculture and
Community Extension’ (TRACE) while the agroforestpyogramme has contributed the
village committee approach, which is the focusho$ tstudy (details of its functioning are
presented in the next chapter). The Ministry ofiégjture has tried to keep up by developing
its focal area approach through the National Adthire and Livestock Extension Project
(NALEP) [MOA, 1995]. These approaches have onegthim common; they are client
centered. They see farmers as central to the moakesechnology generation, providing
inputs into the design process, and playing a graale in monitoring and evaluation. The
farm, and not the research station, is now the lkegtion for technology development.
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Whether these approaches live up to the expectafieing participatory will be discussed
in chapters 3 and 4, via a focus on the villagerodiee approach.

Conclusion

There are two major points to be stressed in timelasion to this chapter. The first is that
participatory approaches to technology developnmave become dominant in Kenya at a
time when major protagonists, including some of fleenders of the approach, are
increasingly critical about where participation leading, and whether the outcomes are
desirable. The second point concerns the extensaowices in Kenya. Over time, these
services have been strongly influenced by poliofethe international donor community, and
have not proven immune to the fashion for partiogra Although the extension service is
changing in tune with changing times, it still faca lot of very basic challenges, limiting
effectiveness. One of these is reduced budgetéogadion. Unless it is addressed, it is not
hard to predict that current participatory appras;hntended to be more flexible and client
centred, may in fact have little impact. While tthesis will, in fact, confirm a number of the
criticisms levied against participatory approachiegjiffers from some other accounts in
taking a realist line, i.e. seeking mechanisms aftigipatory effectiveness. If reliable
mechanisms of participatory engagement can be fowitkin the contexts of small farming
as encountered in western Kenya, then limited regsumight yet go a long way to trigger
transformative outcomes.
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Chapter 3

Village committees, groups and agroforestry dissation in western Kenya: an
assessment of the village committee approach

This chapter has been submitted for publicatioraimodified format teAgriculture and Human
ValuesJournal as: Kiptot E., Farmer groups and agroforefissemination in western Kenya: their
nature, contribution and shortcomingsder review)
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CHAPTER 3

Village committees, groups and agroforestry dissemation in western
Kenya: an assessment of the village committee ap@oh

Abstract

The village committee approach (VCA) is a commubigged participatory initiative used by
an agroforestry programme in western Kenya to lpaévelop and disseminate technologies
to farmers via groups. Despite the importance @ugs in rural development, there are
concerns that insufficient attention has been paidtheir shortcomings in technology
development and dissemination and if not addregseg, impact negatively on efforts that
are being made to alleviate poverty. This chagterefore explores these shortcomings by
critically examining the functioning of the villaggommittee approach, the nature of the
groups associated with it and their role in agredtny dissemination. The findings are based
on formal and informal surveys which were completedrby case studies used to explore
issues under study. The case studies presentadsioiapter give practical examples of how
farmers use their social networks to access resswand also how agroforestry technologies
are disseminated within the groups. The findingssitate the diversity of the groups and
multiple activities they are engaged in. A typologly groups based upon the nature of
resources mobilised to improve livelihoods is pnésd. Various factors that have enabled
groups to sustain collective action are also araly&urther findings show that although the
village committee approach has its merits as a |ldpueent tool, there are significant
shortcomings as some farmers were excluded, mamlghe basis of lack of resources, and
also due to village elites withholding informatiabout development initiatives. In regard to
agroforestry dissemination, the training of trameoncept used by the village committee
approach was found not to be effective as the ddhirepresentative farmers did not often
share technical information with other farmers wittheir groups. This chapter argues that if
poor resource farmers are to benefit from developgneitiatives, then the agroforestry
programme should: (1) change its focus from workaiip pre-existing groups via the VCA
to encouraging farmers with a common interest wofagestry to form groups, (2) use other
dissemination methods to complement the use of V@A so as to help overcome
marginalisation and social exclusion evident inup® (3) embrace a culture of genuine
participation and not ‘participation by proxy.’

Keywords: agroforestry, collective action, farmeowgps, social exclusion, social capital
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Introduction

The growing importance of groups in rural developtreetivity is increasingly apparent. This
is because central governments in many developinmtoes are unable to provide rural
small-scale farmers with services such as creditkets, water, electricity and education. To
address these shortcomings, rural people have oechl@fforts through collective action to
improve their livelihoods and enhance householdirsigc As a result, groups are seen to
bring about empowerment (Seyed et al., 1996), enaleimbers to access loans and services,
improve bargaining power in market transactionsoftLy 2003), establish stable client
relationships with suppliers and traders (Strifgfelet al., 1997) and share knowledge on
agricultural practices (Davis et al., 2004).

In the wake of the failure of state agriculturatession services to reach many poor
farmers, groups are increasingly recognised forrtthe they play in sharing information on
improved agricultural practices. In central Keni@, instance, farmers organised in groups
shared Calliandra calothyrsus(a fodder shrub) andesmodia(Desmodium uncinatum
planting material with other farmers in their commitigs (Sinja et al., 2004). Similarly Kiptot
et al. (2006) found that groups were the second mygsortant avenue through which farmers
in western Kenya shared seed and knowledge onagstfy technologies. It is for reasons
like this that groups are hailed as one of the mposinising means of scaling up improved
technologies within the community (Davis et al.p20Place et al., 2004). Most donors and
development organisations now consider groups gmoftant means for spreading new
technologies. In fact, the use of groups as aitoalral development has, according to Place
et al. (2004), become so popular that it is hapdigsible to find a development organisation
that does not work with groups. Donor organisatiargsincreasingly funding projects that put
emphasis on groups. Lucey (1997) estimates that 50%ritish aid-supported natural
resource sector programmes have a component eheallforganisation (implying group
mobilization).

The history of groups in Kenya dates back to thiwrgal period when farmers were
required to organise themselves into groups, amdedb to construct soil conservation
structures on their farms, which they resisted (has-Slayter et al., 1991; Tiffen et al.,
1994). When Kenya attained independence in 1968upgrformation continued to be
encouraged in order to pool resources for natioiding in the spirit of Harambee.
Harambees a Swahili word that translates‘te@t’s pull together It is also Kenya’s national
slogan. Harambeeself help projects consisted of community membgosking together
towards a common goal (Thomas-Slayter, 1987). Wigrka groups was further reinforced in
the 1970s when the Ministry of Agriculture - witbniding from the Swedish International
Development Agency (SIDA) - encouraged farmers ¢okwn groups to construct terraces for
soil erosion control on their farms. Machakos distin eastern Kenya was used as a pilot
area, and farmer groups knownmawethyabecame a success story. Encouraged by the early
success of thegawethyagroups in Machakos district the Ministry of Agritre, through its
soil conservation programme, extended the lesssarmdéd to other districts in the country.
Since then, development practitioners have condirtoeuse groups as a tool in agricultural
development.

Western Kenya is a region with a very high numbegroups. It is estimated that 80% of
farmers in western Kenya belong to at least oné gmoup (Noordin et al., 2003). Based on
this assumption, most development organisationk wath groups in the region in their
endeavour to scale up agricultural practices. Ehisecause social networks can be accessed
via groups, and interaction between people is e Haan, 2001). Place et al. (2004) point
out that groups also provide safety nets, i.egwalindividuals better to cope with risk,
especially in cases where governments are nottaldeovide insurance against risk. It is also
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argued that working with groups rather than indinals$ is cost effective, in that more people
are reached more quickly, a version of the trairoh¢grainers concept (Noordin, 1996). It is
according to this rationale that a collaborativerofmyestry project in western Kenya
spearheaded by the Kenya Forestry Research lestiKEFRI), the World Agroforestry
Centre (ICRAF) and Kenya Agricultural Researchitote (KARI) has been working with
groups via the village committee approach (VCA),omier to help spread the benefits of
agroforestry.

Although the use of groups through the VCA has texka strong appeal, there are many
shortcomings that are for the most part overlookaal] if not addressed will have a
retrogressive impact on efforts to scale up theebenof agroforestry. It is ironic that in spite
of the extensive use of groups in the VCA to tetbanp development and dissemination there
has been little systematic assessment of operaiodsshortcomings. It is, thus far, only an
assumption that benefits derived from individualhmbers within groups will spread to other
group members and society at large. The preseny sherefore sought to examine the
functioning of the VCA by exploring how committee®re formed, and how they function
(or malfunction), in addition to examining sociabpesses within groups associated with the
VCA, through for example assessing the nature sb@ated groups, how they access
resources and sustain collective action, whethgresentative members disseminate
technology to their group members, and what coutidin they make in dissemination of
agroforestry technologies.

How the agroforestry programme worked with groups va the village committee
approach (VCA)

Agroforestry research in western Kenya began i8B1®8h the inception of the agroforestry
programme at KEFRI's Maseno Centre. This followediagnostic study carried by ICRAF
in western Kenya in the early 1980s that identifead levels of soil fertility as a major factor
contributing to low agricultural production in thegion. One of the mandates of the
programme was to carry out soil fertility researdbyelop & test relevant technologies on-
farm, and disseminate promising ones to a largebeurof farmers in the region. Several
years of participatory research identified two piging low cost agroforestry technologies
found to substantially increase crop yields. Thesghnologies were improved tree/shrub
fallows and biomass transfer. Improved tree/shalliows have been defined as the deliberate
planting of fast growing species, which are usuldyumes in rotation with crops for rapid
replenishment of soil fertility (Sanchez, 1999)oBiass transfer involves cutting leaves from
trees or shrubs grown on or off farm and incorpogathese leaves as green manure when
planting crops.

In the endeavour to upscale the above technolegiesgny farmers within the region, the
agroforestry programme began to use, in 1997, amuamty-based participatory approach
known as the VCA. It was understood in the earges of participatory research that the
government extension system was not efficient dudinited staff and resources, and
therefore an alternative approach had to be appliéé VCA entailed working with all
farmers from a village via their groups. Farmemsrfrexisting diverse groups (youth groups,
women groups, clan groups etc.) appointed membeamspresent them in village committees
(Figure 3.1). A typical village in western Kenyanststs of from 39-379 households (own
survey). Each village would have one committeehwilte village elder as the patron.
Representative farmers in the committees would thentrained on various aspects of
agroforestry, so that they could pass on the kndgdeand technologies to other members in
their group and thus to the community at large (dooet al., 2001). The committees were
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also used by external agencies as an entry pointheéovillages. Any information or
technology would be channelled through the villagenmittees. If training opportunities
arose - for instance a seminar, tour or field ddale external organisations would inform
committee members through the village elder whduim passed on the message to the
respective groups through their leaders so thatt¢bald select farmers to go for the training.
This approach was tested on a pilot basis in 1/agek in Siaya and Vihiga districts in
western Kenya and later expanded to other villages.

External agents (researchers, extensionists,
development agents)

A 4 A 4
Village committee Village committee

A 4

A A A A A

A 4 A 4 A 4 A 4

Group 1 Group 2 Group 1 Group 2

A 4

Group 3

Group 3

Adapted from Noordin et al. (2001)
Figure 3.1. Village committee approach
Methodology

About Siaya and Vihiga

These two western Kenyan districts share a comnwdeb. They are inhabited by two
different ethnic groups; thkeuo in Siaya and.uhyia in Vihiga. The region falls within the
high potential agriculture zone, but agriculturaltiaty is constrained by declining soil
fertility, diminishing land holdings as a result digh population density, low use of
agricultural inputs and high incidence $friga, a parasitic weed that substantially reduces
maize yields. Maize is the staple food crop. Mostideholds depend on off-farm income
(salaried and manual jobs, remittances from redatiworking in urban centres, pensions and
small scale business). A high proportion of houtsshare headed by women due to male out-
migration to urban areas in search of jobs.

Methods
The study involved formal and informal interviewstlwofficials of groups, representative
farmers who were members of village committees, @hdandomly chosen farmers from 10
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groups in various villages of Vihiga and Siaya miss. A case study approach - of two
village committees - was also used to assess hawctmmittees were formed, their
functioning and their shortcomings. Individual fars, women, youth, project officials and
village elders were interviewed. The two committelegsen for the case study approach were
purposively selected due to the fact that the tillages have been extensively involved in
agroforestry research through collaboration with digroforestry programme. Initial on-farm
trials were set up in the two villages in the edr®90s. In addition, they were the first to be
involved in the formation of village committeesn&e the purpose was to learn more about
how the formation took place, it was imperativesétect villages that currently have the same
village elder as in 1997 when the committees wenaéd.

The groups surveyed in this study were selecteth fudlages where the agroforestry
programme had worked extensively. A list of variogeoups was constructed from
information in project records and in possessionilidge elders. Thirteen groups in Vihiga
and 18 groups in Siaya were listed. Since the dinthe study was to find out detailed
information about the nature and functioning ofsthgroups and their position relating to
agroforestry activities, it was important to narrdewn to a few groups from which detailed
information could be collected. In order to arrizea final selection of groups with unique
(but varied) characteristics (in terms of, for exden composition, nature of activity involved,
etc.) they were purposively selected. Many groupsexd activities and in such situations |
only selected the ones with unique activities. Frartotal of 31, | selected 10 groups, as
shown in Table 3.1. The condition for the selectwdrthe 10 groups was that they needed to
have at least one of their members in the villagaroittee (VC) or had worked closely with
the agroforestry project (i.e. had participatedseminars/workshops). In order to identify
issues for further in-depth study using the casdystpproach, it was necessary that | carry
out a formal survey. The 60 farmers interviewedengrosen randomly from a list of farmers
constructed from the 10 groups (the list contaié8 farmers; 204 from Siaya and 64 from
Vihiga). Since | wanted to capture the uniquendssagh group, a 25% sample of farmers
was picked from each group, which resulted in altot 67 farmers. But because of illnesses,
death and engagements, only 60 were interviewesedan the results of the formal survey,
issues that needed further probing were identdied five groups with striking characteristics
were purposively selected for this purpose. To ensepresentativeness in relation to the type
of groups selected, | selected a clan group, ahygudup, a group consisting of women only
and two mixed groups (both men and women). Of tliseedngroups, | selected one from
Siaya and the other from Vihiga, because each hagle characteristics in terms of group
formation and how they accessed resources.

Groups for the purpose of this study are distirssoaiations formed at the community
level involving people with shared interests, whauwntarily come together to undertake a
common activity. These groups generally have a namgea defined structure. The groups in
this study do not involve bureaucratic farmer orgations, such as cooperative societies, in
which the government may have a role. Case studiéige of the groups were undertaken in
order to understand (1) the social processes dkat place within diverse groups, especially
how farmers manipulate their social networks anel their social capital to gain resources,
and (2) how agroforestry is situated within grouple choice for a case study approach to
complement the formal survey was determined by fw that cases generally provide
practical examples and in-depth insights into thaad processes of everyday life. In addition,
case studies entail long term engagement, allowung for development of trust and rapport
with farmers. Once trust is built, farmers can dsscsensitive issues candidly without fear,
thus exposing topics that would not otherwise messed through formal interview.

50



Formation of village committees

According to villagers, daraza(public meeting) was called by the village eldeesiddmen in
mid 1990s, in which farmers were informed that tm®eded to form village committees
based on existing organisational structures. Thislved identifying all groups within a
village, including women’s groups, church groupsQuth groups, etc. After group
identification, members of each group were suppasedentify a delegate to represent them
in the village committee. For instance all youtlowgrs within the village were required to
select one representative; women’s groups and gianps were required to do the same.
During informal discussions, many farmers indicatldt selection of representatives was
done by the villagers themselves. When they wekedsbout the method used to select
representatives they claimed that elections wetd. lBut when probed further, it became
clear the method of selection was acclamation, dree villager would propose a name,
another one would second, and then the group wbel@sked whether they supported or
opposed the nomination, at which point most farmexsuld give their approval by
acclamation (cf. Richards, 2007b). Those farmers wiere proposed were in most cases
officials of their respective groups. The officiatd village committees - i.e. chairman,
secretary and treasurer - were also elected bgraedion.

Composition of village committees

A look at the composition of two of the village comttees (names withheld for reasons of
confidentiality) reveals a number of issues. Thenioers are typically people with higher
social status in the village. For instance, thstfuillage has 7 committee members. Of this
group the secretary used to work in Nairobi befweaetired in 1994, and the chairman used
to work in Kisumu (third largest city in Kenya) far printing firm before he also retired in
1994. The treasurer, a lady, is a housewife, buthlisband worked in Mombasa (second
largest city). Of the other four members of the outtee, one was elected even while still
working in Nairobi, and another is a wife of thestary of the committee. A third member
did not have a job but was a very active farmer aa$ elected by virtue of having
participated in a number of on-farm experimentshwisearchers during the experimental
phase and therefore had interacted a lot with praj@ff and high profile visitors.

In the second village, the situation was not anffedint. There are 10 committee
members. The chairman had been very active in aggstiy on-farm experiments and comes
from a prominent family in the village. The secrgtaf the committee used to work in
Nairobi before he retired. The treasurer is a hatfeebut her husband worked in Kisumu at
the time. The other members either used to wotkencity or their husbands had jobs in the
city before they retired or were retrenched. Furtiege, in this particular village committee,
three members come from the same family.

Role of village committees

Mobilisation of farmers to attend field days, baaaztours

Tours, field days and seminars are used as forumesenfarmers learn, share experiences and
provide feedback to researchers. Whenever develappractitioners organised field days,
they would inform the village committees, who imntunobilised other farmers to participate.
Because of structures in place, it is easier fétwrmation to trickle down to other farmers
within the community. Field days are normally hatdeither one of the farmers’ homesteads
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or at a demonstration plot run by researchers.fiefe days are held so that farmers can see
for themselves the technologies first hand. Toarsthe other hand, are organised visits to
other regions whilebarazas are community meetings within the village held deate
awareness about important development issues.

Link between development practitioners and farmers

Village committees also act as an entry point betwdevelopment agents and farmers.
Whenever development agents want to work with tbenmunity, they link up with
committee members who in turn pass the informatoofarmers in the village. One case of
how development agents worked in the past with éasnvia their village committees is
presented below.

In 1998/1999, during the experimental phase of lssntransfer technology using
Tithonia diversifolia(Tithonia), researchers had, through on-station experiménisd

out that whemTithoniais combined with phosphate fertiliser, it trememsly increases the
yield of maize. So researchers wanted all farmetbe villages to see for themselves the
benefit of Tithonia combined with rock phosphate (RP). The researdh&yemed village
committees, who in turn organisedrazasin their respective villages. All farmers in the
various villages were informed of the intentionstbé researchers. According to one
village elder, most farmers were at first very oédunt, because it was a new idea and they
were not willing to take a risk. A few acceptedd&e RP fertiliser, which was distributed
through village committees. They experimented witbombination ofTithonia with RP

on maize. During that year 1998/99, farmers who d@mkpted RP, had a bumper harvest.
In the following year, almost all farmers voluntegto try in their farms. Thereafter, field
days were organised in which researchers and farafared experiences and perceptions
of the new technology.

Coordination of agricultural activities in the \alye

During the initial phase of village committee fotma, various committees agreed to

undertake collective action for activities such sl and water conservation. With the

involvement of the Ministry of Agriculture, the conittees mobilised farmers to construct

terraces, and to plant napier grass @&itdonia along terrace risers in their effort to manage
their soils in the village. They were quite sucbassalmost every farm has either terraces or
napier grass from plantings along the contoursg@s soil erosion barriers.

Shortcomings of village committees

Composed of village elites

As was mentioned previously, the village committaes composed of village elites — people
of a higher social status and wealth ranking ti@nnhembers they are supposed to represent.
However, some farmers | talked to argued that & weorder to have these elites to represent
the community because they are well known in thlage; have interacted with high profile
personalities, and therefore are in a better mwsito represent ordinary and less-well
connected people adequately, and even to lobbyntoe development to be brought to the
village.
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Withholding information about development initigsv

Some farmers were bold enough to inform me thatneher development practitioners
wanted to involve some farmers to go on tours amisars, they would leave the
responsibility of selection to the village commése But more often, the committee members
would not involve other farmers; they would seldwmselves, their friends or relatives. One
farmer indicated that they did this because whendwey went for tours, they were paid
substantial allowances.

Distortion of information as it passes through wars hands

Many times, farmers would receive contradictoryfalse information about the date and
venue of events. These at times caused a lot dusiem among farmers. | was a victim of
such confusion or misinformation myself on one stwa when | sent a message to a
committee member saying | wanted to meet one ofjtbeps.

Inadequate institutional support for the committees

The committee members are generally required talieelbarmers using their own resources.
They have no institutional support for what is actf quite a time and resource consuming
activity. Since the activity is undertaken only wolunteer basis committee members find
themselves forced to skip their own activities tohifise other farmers to participate in

development initiatives.

The nature of groups

The groups | came across are diverse with mul@plé overlapping activities (Table 3.1).
Many farmers belonged to more than one group. Antbegactivities, ‘merry go rounds’ or
rotating and saving credit schemes, reciprocalugband assistance in times of crisis were
the three most frequently mentioned reasons fougformation. Other common purposes
were to buy household utensils, to produce and etamiaize, beans or horticultural products,
and activities such as dairy production, pig regrinonstruction of wells, bee keeping,
construction of pit latrines and poultry keepingo$¥lwomen belonged to groups that had a
savings and credit scheme to provide assistanéegdarises, while men belonged mainly to
groups with activities in dairy, horticulture, b&eeping or napier grass production. Male
youths were mainly interested in pig rearing prtge&nd horticulture. These activities are
testimony to the variety of needs rural people hamd the way they network and pool
resources in order to satisfy these needs. Itésasting, however, to note that only one group
had formed for the express purpose of engagingriofarestry activities. The groups had six
main activities: pooled savings and credit, reapfolabour, marketing, agricultural and
livestock production and moral support, as disadigsehe following section.

Pooled savings and credit

Savings and credit services have become populgraaps due to the difficulty of getting
money in times of financial crisis, and the failwkeformal financial institutions to provide
loans to rural people with no secure source of nmeoOf the 10 groups, 7 of them are
engaged in savings and credit activities commomigwn as “merry go round” in Kenya,
while one group had both a rotating and non-rogesigvings and credit scheme. These saving
groups loan funds to group members for various yctide activities. There are two types of
schemes. The first very common type is the rotagangngs and credit association (ROSCA).
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Table 3.1.Groups, composition and activities

Name Village District No of members Activities
Men Women
Pambana youth group Emabuye Vihiga 7 6 Horticultur&lapier grass
production

Merry go round and
Reciprocal labour

Jisaidie youth group Ematioli Vihiga 5 22 Awareness creation on
HIV/AIDS
Merry go round
Construction of pit latrines

Maendeleo zero grazingEmabuye Vihiga 6 9 Dairy production

group

Urafiki women group Muhanda Siaya 0 14 Merry gonau
Buying and selling of maize
and beans
Assist each other when there is
a crisis
Reciprocal labour

Undugu welfare group Sauri Siaya 28 20 Assist edbbr when there is
a crisis

Reciprocal labour
Poultry keeping

Upendo women group Sauri Siaya 0 32 Bee keeping
Merry go round
Reciprocal labour
Assist each other when there is

a crisis

Umoja welfare clan Nyamboga Siaya 0 55 (20Merry go round

group active)  Assist each other when there is
a crisis

Buying of household utensils

Maridadi self help group Muhanda Siaya 19 11 Tree nursery
Reciprocal labour

Ujuzi women group Soso Siaya 5 20 Dairy production, Merry go
round, Reciprocal labour

Akili youth group Eshikhuyu Vihiga 4 5 Horticultur®ig rearing
Dairy goat production
Marketing of agricultural
produce
Merry go round

NB. The names of groups have been changed

In ROSCASs, participants periodically contribute efiik amounts and use lotteries to
allocate turns to borrow the entire pot (Kimuyu,929 This process is repeated during
subsequent meetings until every member has recenatey once. If 12 members make
monthly contributions, the “merry go round” willsa1l2 months and may immediately be
resumed, perhaps with additional or fewer membEns. money received is mainly used to
pay school fees, buy household utensils or boosllstale business activities. The second
type, which is becoming quite common, as most fasnaee unable to get loans from formal
financial institutions, is the accumulating savireggl credit association (ASCRA) (Bouman,
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1995). The difference between the two is that i lditer association savings accumulate
against which members borrow money for emergeraneésrepay with interest. At the end of
the year (or at whatever time the members decidentb the round) accumulated funds,
including profits from interest payments, are sptjually among members.

Reciprocal labour

Pooling of labour is a common practice in Africagrieulture. This is done to guarantee
timely labour for household subsistence purposdbenface of increasing ecological hazard
and agricultural production decline and growing gy (Thomas-Slayter, 1994). Labour
clubs also serve an important social function, esipeople enjoy working together rather than
by themselves. Labour has become a very scarcaroesm rural Kenya, especially now that
most children go to school. Another factor that masnensely contributed to scarcity of
labour is HIV/AIDS. Rural-urban migration has fugticonstrained household labour, as most
men have migrated to urban areas in search of jAbsa result, more than half of the
households in western Kenya are headed by womendgWszet al., 1999). Most rural farmers
in the region have no ready cash to pay for hiroolir, and unless they farm, their
households will have no food. Cash shortage thusem&abour sharing attractive, as one of
the few resources at the disposal of the poor. MeEmbf a labour group will come together
to cultivate, weed, harvest or dig terraces on nesibfarms in turn. The member who
requires assistance is the one who requests thieeseof the others. He/she will be required
to prepare lunch for the members of the group,iatiden obliged to work on other members’
farms when requested to do so. Pooling of drafinats for ploughing is also practised, since
most households own only one work oxen, which Isglitis not enough to operate the
plough, while others have none. A substantial nunti@/e none as a result of theft, or
distress sales of animals to pay school fees/talspipenses, or meat for funeral ceremdhnies
Farmers pool their draft power with other farmerdsowmay contribute either an oxen, the
plough set, or labour for ploughing. Reciprocaldabis also provided during funerals,
weddings and when a labour club member has visioteer instances of labour pooling
occur on common property resources, for constraatiowells, rural roads or afforestation of
water catchment areas, etc.

Marketing

Collective action among farmers in marketing adtigal produce increases their bargaining
power and at the same time ensures continued subpgbyoducts to traders. Lyon (2003)
points out that it also reduces the time and tist gbmarketing. Group members often select
one farmer with good marketing skills (i.e. knowgedof marketing channels or excellent
bargaining and negotiating skills) to market praduor the whole group. Groups engaged in
this kind of activities include especially thosealileg with horticultural crops such as
cucumbers, tomatoes, onions and kale. Buying atithgef maize and beans is also a
common practice that women’s groups engage in, cedpe during harvest. They take
advantage of low prices during harvest to buy, et store and sell the produce later when
the commodity is scarce and prices are high. Thegads are shared among members.

Agricultural andlivestock production

Some groups, such as those engaging in horticudtndivestock production, are formed for
specific purpose of increasing agricultural produtt Others such as “merry go rounds” are
formed in the first instance for credit and savings may take on an agricultural component.

* In both the Luhya and Luo communities, it is alitian for bereaved families to slaughter livestaitking
funerals. According to Kristjanson et al. (2004%tis a major reason cited by 52% and 73% of fasrer
Vihiga and Siaya districts respectively for remagpoor.
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For instance one group, known as Ujuzi women’s grptable 3.1), is a “merry go round”
with a dairy component. The group keeps a dairy abwne members’ homestead, and the
calves are given to members through a pass-onnsystemember with a new calf that later
matures and gives birth is required to give thengeacalf to another member; by so doing it
is hoped that in a few years every member will hawairy cow, thereby boosting household
nutrition and income through the sale of milk.

Improving the breeds of local livestock is anothetivity that farmer groups engage in.
Members contribute money to buy an improved bulich is used for servicing local cows.
Group members pay a subsidised fee for the buMicees while non members pay a much
higher rate, used for the bull's upkeep. Dairy gpetduction is another activity that is
increasingly common, especially in Vihiga distri@roup activities for breeding dairy goats
follow the same principle as for breed improvemarbcal cows. Members may raise money
to buy an improved buck which is used to serviceallogoats in order to improve milk
production. Another strategy is for group memberscontribute money to buy both an
improved male and female goat, kept by one farm#r the understanding that offspring are
to be given to members of the group through the-passystem.

Moral support

In times of crisis, most groups lend a hand toatiected member. This could be in times of
bereavement or sickness. The support might be diabamr in kind. The most common
organizational forms to meet such purposes aregraups and “merry go rounds”.

The five case studies

Each of the five case studies presented below kasyadifferent history, range of issues that
brought them together, and social network confitiona Two of the groups are from Vihiga
district and three are from Siaya district. Theseugs areUjuzi women’s group, Umoja
welfare clan groupMaendeleozero grazing groupJrafiki women’s group and\kili youth

group.

Ujuzi women’s group

Despite what the name implies, this group has fiven and 20 women in its active
membership. The group was formed in 1986 from tleenbers’ own initiative and attracted
about 30 persons. The initial purpose for groupnfation was to improve livelihoods through
various income generating activities. The purposmains the same but the group has
changed. Initially, it was as the name suggestsomem only entity, but as the group
developed and members began to gain tangible bensdime men decided to join to benefit
also. The group comprises farmers mainly from SaBage of Siaya district and most of
them are linked by close kinship ties. All membleetong to the same clan. Three members
are from outside the village but joined becausg ted family ties to the chairperson. The
group initially started with reciprocal labour. eaton a “merry go round” was added.

In 1997, the chairperson, who is influential in thikage, was appointed by villagers to
join the agroforestry VC as a representative ofgiteeip. Being an active member she took up
agroforestry activities with enthusiasm. She beg@acticing improved fallows and biomass
transfer in the early 1990s. Because of the impressgroforestry technologies implemented

® The pass-on system has been popularised by Heiéenational, an American NGO that has accordindet

Haan (2001) provided livestock to rural peoplewernl10 developing countries. It does this throaglystem

whereby a farmer who is a beneficiary of a cowaatgs required to pay back two calves or thres kidother
farmers in target areas. The system works as adfypgramid.
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on her farm over the years she was often frequenyekigh profile visitors, which greatly
boosted her social status. She also benefited &ylgbarticipating in seminars and tours
organised by the agroforestry project. In 2003, sVes visited by officials from an
international donor organisation (one of the sponmsd the project at the time) interested to
see the performance of agroforestry technologieeufarmer management. Familiar through
previous interactions with high profile visitorsestvas very confident and took advantage of
the opportunity to request for a dairy cow on bebathe group members. Since the officials
were impressed by the agroforestry technologiedemented on her farm, they gave the
group a dairy cow. The other members then benetitedugh the pass-on system, thus
ensuring group momentum. Many farmers within herugralso took up agroforestry after
seeing the spectacular performance of the chaope&rsnaize crop planted using agroforestry
techniques. The same year, the Ministry of Agrintfound itself impressed by the group’s
work, and linked them to the Heifer Internationabjpct operating in the region at the time.
Heifer International officials urged the group toite&y a proposal as a group requesting for
dairy cows. After submitting their proposal, theyere advised to plant napier grass,
Calliandra (a fodder shrub) and build zero grazing units legirtfarms. In 2003, 12 group
members who had met the requirements were givey daws. But the agreement was that
any subsequent heifers were to be given to thosebmes who did not initially meet the
requirements set by Heifer International.

Out of the 25 active members, 15 are currently tpoiag agroforestry because they
believe that it was through demonstrating a coregtitude towards agroforestry that they
were able to get dairy cows. Most of them obtaitieir seeds from the chairperson and also
from barazas(public meetings). Although the group initiallych80 members, some dropped
out because they were unable to sustain monthlyribations, while others were unable to
construct zero grazing units or plant napier grabss meant they were unlikely or unable to
benefit from access to cows. The membership fé&Sis.20 (KSh.70 is equivalent to US$1)
while monthly fee is KSh.50. Although the group eprs to be doing well in terms of
accessing resources through its networks, memilegeahat it is only the officials of the
group (the chairperson and secretary) who aretseléoc go on agroforestry related tours and
seminars. They do not share what they learn with dther members of the group, it is
alleged.

Umoja welfare clan group

This is a clan-based welfare group for all marsexmen in Nyamboga village, Siaya district.
The chairperson is a respected member of the will@gose late husband worked with a
government parastatal in Nairobi. The group hasuab0 members but only about 20 are
active. Most members are inactive because theyrmable to pay membership and monthly
fees, and therefore no longer participate in mgstiiithe group was formed in the early 1980s
with the main purpose of assisting members in timebereavement. Assistance is in the
form of food donations, or providing labour for buactivities as cooking or fetching water
and firewood at funerals. Other activities havecsibeen added, such as buying household
utensils for members (they contribute KSh.30 fas thhenever they meet) and an ASCRA.
The members contribute KSh.50 per month for the R&Gcheme and can borrow money
which they repay with interest. Members pay an ahmobembership fee of KSh.200. Two
members of the group were beneficiaries of agretoydraining and received seeds, but they
never planted any of the trees/shrubs for soililitgrtmanagement, nor did they practice
biomass transfer. None of the 20 active membergptadised agroforestry; some claim that
the farmers who were trained never passed on tbemation. Although most farmers have
heard about agroforestry from projéetrazasthey never took much interest. Some argue that
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if the technologies were really good, then thengdimembers would have adopted them, but
since they did not there seems little point indtieers trying.

Akili youth group

Akili youth group is in Eshikhuyu village of Vihiga dist and was formed in 1998. The
group has five men and four women, mostly undeyetis of age. Three farmers are over 50!
They were purposively included in the group to ¢hj@isdom, experience and advice. Most
members are school leavers unable to find formgblepment and currently engaged in
horticulture as a source of livelihood. The chainnafthe group, also a member of the VC, is
a grandson of a prominent person in the villagey deceased. Membership fee is KSh.200
while the monthly contribution is KSh.25. The ongi purpose was marketing horticultural
crops such as tomatoes, onions and cabbages. Anathigity the group engages in is
farming. The group at one time leased a farm whhey used to plant horticultural crops for
the group. The money they received from the satb@horticultural crops was used to buy a
dairy cow and a pig. The other members of the gmeilifoenefit from subsequent heifers and
pigs through the pass-on system. At the time ofitterview, all members of the group had
received pigs, but the cow has had several misggsi and the members are thinking of
disposing of it so they can purchase another. l2@he project linked up with an NGO
promoting fodder shrubs and benefited from a dgost, which is also supposed to benefit
the other members through the pass-on system. 06, 20ey submitted a proposal to the
Constituency Development Fund (CBFequesting funds to boost their group activitiagy
got KSh. 20,000 which they intend to use for imgmgvhorticultural activities. One of the
group members was in the agroforestry village catea was trained and over the years has
planted improved fallows and also practiced biom@assfer technology for soil fertility
management. Four members at one time planted iragrf@aliows after receiving seed from a
fellow member but have since abandoned the pradiiche moment only one farmer in the
group has improved fallows; he also practices bssnaansfer technology. Two other
members still practice biomass transfer. So faty @ame member dropped out in 2004,
because of lack of commitment, i.e. not attendirgmntinly meetings and not paying monthly
contributions.

Maendeleo zero grazing group

This group consists of farmers from Emabuye villagiiga district. Four of its members
have benefited from agroforestry training. The groatas formed in 2000 and has seven men
and nine women members. The chairman of the greup successful business man in the
village, and their representative in the villagencoittee is a retired civil servant. The initial
purpose for group formation was to improve livebds through livestock production. To be a
member, one must have a cow/goat or must haveeplardpier grass. The group started off
by exchanging local cows for improved heifers (tlwoal cows for one improved heifer).
Later on the group contributed KSh.200 for regtgira Part of the money was used to open
an agro-veterinary products shop because they agedsthat since the improved cows were
not adapted to local conditions they would reqweterinary care. The shop was run by the
secretary of the group. It operated for a while theh closed down after misappropriation of
funds by the secretary. He was later demoted ang@dbt reassigned. The former secretary of
the group rarely attends meetings due to the shame.

® Kenya has 210 constituencies represented in patia In 2004, a Constituency Development Fund was
established by an Act of Parliament in which 2.5%he total revenue collected by the governmedisbursed
to each constituency annually for development psepoThe fund has helped constituencies to builddas,
roads, bridges, pay school fees for needy childrehsupport income generating projects in rurasare
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Not to be deterred by what happened, the groupnagmmne together and contributed
money to buy 12 local goats for the members. Thetsgare supposed to be serviced by an
improved buck which they got from the Kenya Dairgab Association (KDGA). The first
female offspring is then given to a member who ad benefit from the 12 initial goats
bought. The second belongs to the group. The thetdngs to the custodian. Male offspring
are kept by the farmer. It is hoped that in thig/\ah members at some point will have dairy
goats to supply farmers with milk. The group apphel a local NGO (Kima Integrated)
which sponsored them to buy the improved buck flODGA. Before they were given the
buck, the members were asked to send one farmdretdrained by KDGA in goat
management. The chairman’s wife was handpicked adicpate in the training. This
generated a lot of tension in the group.

As regards improved fallows and biomass transfenerof the group members trained in
the two practices is using them, nor are any othembers. The group claims that although
four of their farmers were trained, none of themereshared knowledge with others. On the
other hand, those trained in agroforestry indicatet they do not have sufficient land to
plant soil fertility enhancing shrubs. Although ethfarmers in the group claim they have
heard about agroforestry from villadgerazasthey have not been keen to take up the
technologies. One member left voluntarily in 20@®2 because she was too busy with
politics (she ran unsuccessfully for a civic sea2002) but rejoined the group in 2005. The
group does not have monthly contributions, butdhsra one time payment for registration.
Members contribute money whenever they have a grtijey want to undertake.

Upendo women’s group

Upendois an all women group from Muhanda village of @iajstrict. It was formed in 1998
and consists of 14 members. The members are woroem ibh the same village in a
neighbouring district, but married in Muhanda \ga They engage in the business of buying
and selling maize and beans when in season. Tlseyaaksist one another in times of crisis
e.g., during funerals, in digging of terraces amthouse construction. In addition they have a
“merry go round” whereby they contribute KSh.200 anmonthly basis and have a
registration fee of KSh.100. The chairperson of gmeup and two other farmers have
received agroforestry training and have even pthimgroved fallows. Five other farmers
have also planted improved fallows after seeingttbes on their chairperson’s farm. They
got the seeds from the members who had plantedopisty. The three farmers who were
trained in agroforestry never formally shared wihaty learnt with the rest of the group. Two
of the members picked seed from the chairpersamia bn one occasion when they had gone
for a meeting, while the other three had requesesdl from members after they had seen the
shrubs growing on their farms. Two members haveesolropped out of the group because
they were unable to sustain the monthly contrimsgio

What sustains collective action?

Because members of groups are people with divertseests and objectives, sustaining a
group is no simple task. There were certain grabpshad had conflicts, perhaps occasioned
by misappropriation of members’ funds. In otheresasnembers failed to sustain their

monthly contributions or defaulted on loan repaytaemMonetheless, there some success
stories and some groups in western Kenya havevadfor many years, as is apparent from
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the five case studies. Various factors memberscatedd have contributed to sustaining
collective action are discussed below. But lookatggroup cohesion in terms of context-
mechanism-outcome configurations (ch. 1) we shaalgb remain aware of “hidden”
candidate mechanisms only glimpsed in the caseiestudbove or the discourse of
participants. Group formation and success dependseimg able to exclude some of the most
needy persons through imposing membership requivesnsuch as fees, etc. This suggests
the possibility that wealthier farmers benefit framoperation only when they can exclude
laggards. Second, agroforestry is apparently tdeatea kind of ritual requirement helping
groups access assets that really make sense —ynkrastock distribution through the pass-
on system. The possibility must be faced that agestry is valued more as a networking
opportunity than as a mechanisms for transformamgl Imanagement.

Voluntary membership

The groups are voluntary and autonomous institatirth their own objectives and rules,
usually unwritten. Individuals are under no obligatto join any group. A member can
withdraw whenever he or she wishes, except in tme ©f rotational labour and savings
groups in which members can only withdraw whenrtitation is complete. The lifetime of

ROSCAs and ASCRAs depends on the number of paatitspand the periodicity of

payments.

Commitment

Members who join the groups are usually fully comted, although some drop out because
they are unable to sustain their contributions.efisure commitment, all the groups have a
financial component which a member has to pay whbamnng the group. It might be in the
form of a non-refundable registration fee, or a thipnpayment to gain a stake in a ROSCA
or ASCRA. By paying the membership or registratiea, the member will not lightly leave
or lose interest. But it is (as just noted) a waylso ensuring that some of the more risky
elements are excluded from membership.

Common interest and anticipated benefits

It is a sense of common interest and anticipatibibenefits to be received that farmers
sometimes claim drives them to join together an@nhfa group. There is no doubting that
many farmers sincerely believe they can imprové theelihood through joining groups. In
addition to improving livelihoods, they also se&k dgain empowerment. Through groups,
some farmers are able to create linkages with meermmental organisations (NGOS) in the
region. These NGOs have facilitated farmers’ pguditton in various training courses on land
husbandry, sponsored them for tours and seminars,(@ove all) link them directly to
foreign subsidies, e.g. in the case of livestock.

Trust

Most group activities involve some form of finarcieansaction, but members do not have
the capacity to seek legal redress in case of Hefdambers do, however, have the option of
seeking the services of the sub-chief or the \@lafgler thagury, even if this is usually a last
resort. What most of them trust in is the moralpupof the community to impose sanctions
on members who go against the agreed rules andatems. To secure the support of the
community, most groups seek to base their memigemshpeople from the neighbourhood or
village, preferably linked by kinship. Community dmledge helps evaluate a potential
member's personal attributes and the circumstaam@dackground are common knowledge.
Members are fully aware that it takes time to btilgt and once it is lost it takes a lifetime to
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regain it. It is based on this that members sttovsustain trust among themselves. Once a
member defaults, everyone in the village will knamd the affected member will then be
excluded from joining any similar group in the &tle. Credit ratings are, in effect, based on
local reputation.

Rules and regulations

All groups have formulated sets of rules to govedations among members, and some even
keep group records. The rules in most cases avemiaf (i.e. unwritten), but each member is
aware of them. The complexity of rules tends toywaith the type of group activity. For
instance, those groups which engage in savingsl@s, such as the ASCRAS, maintain
careful records. Groups engaged in “merry go royrosestock or napier grass production,
or reciprocal labour keep relatively informal rul@fese rules are mainly about attendance in
meetings, punctuality, and penalties to be impasethte comers or defaulters. For instance,
to be a member of thlaendeleazero grazing group one must have a dairy cow at go
plant napier grass. In the caselshoja group, failure to attend a meeting, results ima bf
KSh.10. In theUrafiki women’s group, if the hostess does not serve mesibvell brewed
Kenyan teashe is fined KSh.20.

Structure

The groups have a formal structure. In generaklle¥ organisation is quite high. All groups

have a defined leadership, generally consisting @hairperson, vice chair, secretary and
treasurer. The function of the chairperson is tb w®eetings, chair them and generally
provide leadership to the group. The secretary keepords of group activities while the

treasurer takes care of any financial transactidhese posts are normally on a voluntary
basis and can be occupied indefinitely. In somesasting is required and office bearers
serve a specific term.

Regular meetings

Groups have regular meetings. Most groups meet oné¢eice a month, while some meet

whenever there is a crisis. Regular meetings keembers active and also provide fora for
solving conflicts which may arise as a result ofvpo struggles or disputes over resources.
The aim of regular or timely meetings is to sort isgues before they blow out of proportion.

Social interaction, moral support and reciprocity
In addition to any economic or developmental fumttigroups also have a socialising
component. Members use the time to catch up omatbest events in the village, gossip and
form opinions. The “merry go round” groups do tbiger a cup of tea and snacks. In times of
difficulty or a crisis, groups provide members sopand a second “family.” In case of a
financial crisis, affected members are free to fasksupport from their groups, who often
readily give it, if they can, because other memimfeve that they too might need such
support in time. To drive their point home, Mamésé€ila a member oUrafiki women group
directed me to read Luke Chapter 6: 31:
‘And as ye would that men should do to you, dolge & them likewise (King James
Version).
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Groups and agroforestry

Which groups had high rates of agroforestry adaptmd why?

Among the five case studiddjuzi andUrafiki groups, had more members planting improved
fallows and practicing biomass transfer. The comraator linking these two groups is that
farmers trained in agroforestry included the cheispns and trainees had planted improved
fallows on their own farms, unlikekmoja welfare clan group antMaendeleozero grazing
group, where no trained farmer planted improvelbfes. The fact thatljuzi andUrafiki had
adopters in their midst played a big role in pedsug other farmers to use agroforestry
technologies. The adopters served as role moddigptfon cannot be hidden since improved
fallows are quite conspicuous in the landscape,ifigstance the beautiful bright yellow
flowers forCrotolaria, or purple or white flowers foFephrosia No one visiting a homestead
with these shrubs can miss noticing them.

Do farmers discuss agroforestry during their megsih

All 10 groups (Table 3.1) interviewed indicatedtttteey never discussed agroforestry issues
in their groups, despite the fact that they hadresgntative farmers trained by the

agroforestry programme. This was because whenrttest time is limited and they discuss

only issues relating to the objectives of the grolipe members usually meet in the

afternoons, and most of them rarely keep time.slially gets dark before the agenda is
complete. The majority of members are women witfenphousehold responsibilities, so there
is pressure not to waste time in discussions. Beerit seems quite striking that agroforestry
never once made it on to the agenda. This margymalist give researchers pause for thought
about whether a more specific, targeted approaelgraforestry is required.

Mama Alice, the chairlady dfmoja welfare clan group was blunt; agroforestry is ootthe
radar.

‘We never really have enough time to discuss mb#tenissues because we are so many
and we have many things to discuss. We only dissss®s that are related to our
objectives’

When and how do they share information and agrstoyeseed?

Several farmers from the groups, who had no dilie&t to the agroforestry programme,
complained that those trained on agroforestry edlaissues did not share technical
information with them formally. They only did it vwhever they were asked by individual
members, after seeing agroforestry trees/shrubshein farms. The fact that agroforestry
species can be readily seen makes other farmamisuAnd since farmers met frequently at
the homesteads of their members, they often sethdanselves the agroforestry technologies.
This is how requests for seed arise. For instavieena Ann saw improved tree fallows in the
farm of one of her fellow group member when she ade there for a “merry go round”
meeting. She asked her what they were for. Sheteldghat they are good for soil fertility
management and also for chasing away moles frorfathe She borrowedephrosia vogelii
seeds to plant with the initial purpose of chasimgly moles

‘| planted them scattered in my shamba (fieldkézp moles from destroying my sweet
potatoes, but nothing has changed. The only peshienefit | have received so far is the
firewood of Tephrosia which burns like gasoline thé fire goes off [i.e. consumes it] very
fast.’
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But not all farmer representatives had adopteddblenologies, as was illustrated in the case
studies. Out of 12 trained representatives intemedee only five had adopted improved
fallows. What this means is that members of fargreups whose representative farmers did
not take up agroforestry technologies had far fealminces to learn about agroforestry,
except from their relatives, friends or througgrazas(public meetings).

It is curious that a technology so visible in farraad about which farmers are in fact at
times quite curious, is so invisible in group megs. This physical visibility but lack of
sociological visibility suggests that the real “rhanisms” of participation are not quite what
development experts assume. In further work albegé lines, more attention will need to be
paid to the relation between (and the differentiaiteterests of) leaders and members in
groups. The micro-politics of groups may be morewtlstatus advance (for leaders) than
poverty alleviation (for ordinary members).

Main source of agroforestry information among grounpmbers

Since most group members did not get informatiod seed from their group members, |
sought to find out whether they had ever heardyobfarestry, and improved tree fallows and
biomass transfer specifically. A minority (3%) sérb” while the vast majority (97%) said

they had heard about the technology. Figure 3.2vshibe main source of information on
agroforestry practices by group members who haaedngbout agroforestry.

Figure 3.2. Main source of agroforestry informatimngroup members

Ministry of
Others Agriculture
7% 7%
Group
member
28%
AF Project
) Barazas
Neighbour 51%

7%

NB. The sample was drawn from across the 10 grehpg/n in Table 3.1

Most group members indicated that they had hearmutalbhe technologies from the
agroforestry project staff duringarazas Most barazaswere held in nearby market centres
and all farmers in the respective villages wouldrbated by the village elder. Many women
indicated that sincbarazasare held at nearby market centres it was easthén to go, as
they could combine attendance with other houseblodales such as taking maize to be milled
at the market place, or when going to buy vegesaatel other household items. They were
often happy to take some time off to listen to thikage elder and agroforestry project
officials. It is usually the responsibility of thecal administration, village elders, chiefs and
divisional officers to hosbarazas.They normally do this when they have importantiéssto
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discuss with their people. Development projectsmradly take advantage of these forums to
discuss development issu@arazasare open to all, unlike the seminars, tours agldgidays
provided to selected farmers, including group lesd&hebarazais evidently a good forum
for creating awareness, but the only limitatiothist issues are not discussed in detail.

Just over a quarter (28 %) of farmers who were gnmembers indicated that they had
heard about agroforestry technologies from felloaug members trained by the agroforestry
project. Furthermore, they emphasised that it wdg after they had seen the shrubs/trees at
the homesteads of their fellow group members amtldsked about them specifically that
they acquired any information. It is important toter here that most groups met regularly at
the homes of their members, as was indicated pushipand if a member has improved
fallows on the farms, others become curious. Ongmall minority of farmers (7%) heard
from the Ministry of Agriculture or neighbours respively. The Ministry of Agriculture,
with a mandate to carry out extension service iny&e is faced with a number of problems
such as low staffing, lack of facilities for workd vehicles, motorbikes or fuel) and low
morale. Rarely do extension staff get an opporyuiaitvisit farmers or even to call a meeting
to give farmers technical advice, as reflectedha figure just cited. Other organization
mentioned by farmers were the Tropical Soil Bioldggrtility (TSBF) institute of CIAT
(International Centre for Tropical Agriculture) alwttal NGOs.

Source of seed for agroforestry species
Farmers within various groups who had received sesé asked where they had got the seed
for agroforestry species from. Results are indat@terable 3.2

The single largest source (37%) for seed wadbénaza,while 16% received seed from group
members, and 5% from Ministry of Agriculture.

Table 3.2 Main source of agroforestry seed

Main source of seed % farmers (n=60)
Agroforestry (AF) projecBaraza 37

Group member 16

Ministry of Agriculture 5

Neighbours 3

Others 3

None 36

NB: 36% of the group members interviewed have nexegived seed of agroforestry species.

Discussion

Exclusion of the poorest members of society diectoof resources

It is clear from the case studies that resourcesnaeded for any farmer to join a group as
noted by Thorp et al. (2005). These resources cbealth the form of labour, capital, social

status or land. In most groups money also had tcob&ibuted in the form of a membership

fee to join a group. Even for joining farmers, sowsre unable to sustain contributions and
ended up withdrawing from their group. Apart fronomey, there were cases of farmers
withdrawing because they were unable to constreiet grazing units or because they did not
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have sufficient land to plant napier grass. Thelicagon for this is that many farmers
interested in joining groups are excluded by pgvddevelopment through participation is a
club for the better off. Raising KSh.100 per moistla significant task for many farmers. The
majority have no monthly source of cash income,rblyt on uncertain and risky subsistence
farming. Monthly contributions already signal thgibups aggregate people with salaries,
pensions or savings. Many poorer farmers are eeddtbm participation, therefore, not by
choice but because of poverty, as pointed out bgePét al. (2007) in a study of rural poverty
and investment in agriculture in western KenyasThias important development implications.
Working with groups may seem a good idea to hetpaptechnologies — though as we have
seen it is not very effective for agroforestry,cgnhis is rarely a group priority - but any
potential benefits are denied to the very pooresthey do not command the resources needed
to join in the first place. The implication is ctedevelopment projects need to use other
methods than group participation to reach the abatly poor.

It is quite ironic that most development projedi@im to work with ‘the poorest of the
poor’ and yet by working with groups the peopleythetend to empower are excluded,
leaving the field clear to the empowerment of gé#eelites with resources through which they
can develop their farms, should they choose, withive intervention of development
projects. The issue of the local elites benefitingm development interventions at the
expense of the rural poor is not new in the litemat The problems has been pointed out by,
among others, Platteau (2004), Kumar and Corbri@®2), Esman and Uphoff (1984).
What is disturbing is that despite these critiques,elopment projects still continue working
with groups, which in essence, as apparent in #se studies, tends to marginalise the
chronically poor.

Why is the group fetish so enduring? Two possibl@anations are advanced here. First,
development programmes in most cases rely on domaiing, and work on the assumption
that by working with groups, more people are redcheickly and therefore will impress
donors about rapid and extensive impact, thus amgtine flow of funds. No one questions
who really the beneficiaries were. Second, one traggo argue that officials of development
projects are out of touch with grassroots realitsé#sce they deal in most cases with the elite
officials of the various farmer groups. They prolgabave no sense of the magnitude, in
farmer terms, of the resources required to joinugso For the poor to benefit from
development interventions in future, developmeatptioners need to change their tactics by
embracing other approaches/mechanisms less lialgectude the very poor, so that no one is
left out in development. One possibility lies inetfield of what Richards (2007b) calls
“performative participation” (the attempt to hitch ride on existing farmer-based
technological transactions). Otherwise the veryrppembers of our society will continue to
be marginalized, and efforts at eradicating poveny never succeed, through failing to
address the right beneficiaries.

Participation by proxy: village elites, power relans and exclusion within groups

Even within groups, officials of various groups smted of mainly village elites, and it was
these elites who often then exerted their powemexolude other group members from
participating in agroforestry activities. Severatrhers alleged that whenever there was an
opportunity for members of groups to be traineayséhin leadership positions would not
inform the other farmers. Such training therefonelesl up benefiting those in leadership
positions and therefore basically empowering a fadividuals in the community. The
problem lies in project planners misconceiving tfechanisms of training. They assume that
training imparts knowledge of technique. But frane fperspective of village elites it is also
(and perhaps more importantly) an opportunity tddbtheir status through networking. In
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addition, when farmers go for tours or seminarsytlage paid allowances, and these
allowances are material attractive benefits, araligh reason for elites to want to monopolise
them. This in turn contributes to social tensionthiv various groups. Most group members
interviewed indicated that they often learnt alsudh benefits only long after the activity had
taken place. They have no proper way of makingrtigeievances known, since group
procedures tend to be informal. Thus they suffiently. Ideally, the VCA works in such a
way that any feedback from the farmers within ggobas to be channelled through leaders
who in turn pass the feedback to the VC and evéptteadevelopment practitioners (Figure
3.1). This mechanism is disadvantageous to theieaggt farmers since the culprits are the
very same people through whom they are supposetiaonel their complaints. Esman and
Uphoff (1984) point out that working with groupsrabigh leaders in effect establishes a
power relationship open to abuse. This is becaeseldpment practitioners, as mentioned
earlier, have little or no direct communicationtwihe people they are supposed to empower
except through group leaders.

The whole idea of the VCA working with farmer greupeflects cost effectiveness
concerns i.e. reaching more people more quickly rEtionale is sound, but the practicalities
are counterproductive because development prawitso end up working with a few
individuals supposedly representative of the otfeasticipation by proxy). This in actual fact
goes against the philosophical ideals of partiogmat Participation is intended to give
everyone a voice, i.e. an opportunity to sharerobmiver development initiatives that affect
them. Working with a few representatives motivabgdselfish reasons contradicts the ideal.
For the VCA to be effective in future, genuine papation has to be organised through real
democratic accountability; “participation by proxig’ insufficient, as has been shown in the
case studies presented. This entails working witfaaners within groups to empower them
with leadership skills, knowledge and bargainingsgth. It also means investing more in
actual group procedures (in for example literaay anmeracy training, and in record keeping
and decision making procedures). If developmenjepte do not spent time and resources to
ensure that the rural poor are empowered dire@hd not through proxies, genuine
participation will remain elusive, and efforts ttesiate poverty by 2015 are doomed.

Training of trainers is not an effective approachtéchnology dissemination

Although “training of trainers” (or representatifa@mers) has been hailed in the past as a cost
effective and efficient way of reaching many farsm@oordin, 1996; Davis et al., 2004), this
study has shown the approach leaves much to beededi may help spread technologies
informally, but where representatives do not adibg technologies, training efforts are
wasted, because there is (literally) nothing towshd&ven for those who adopt the
technologies, they do not seem to invest any timeffort in seeking to train other farmers.
Others may lack confidence to pass on knowledgg Hae only just acquired, perhaps
because they are afraid that they will not passitig information. They respond informally,
but only if approached by fellow farmers, and thiba quality of the information is often
suspect. It is a fact that different individuals/@alifferent learning abilities, and therefore it
is dubious to assume that all those trained fufiggarstand what they have been taught. This
is in fact a critical issue, considering that agrestry technologies are quite complex and
require a lot of general understanding of undedyprinciple, before implementation. If a
farmer does not understand the concepts duringiriggithen it is not right to expect him/her
to train the others. In a study of farmer to farmissemination of agroforestry technologies in
western Kenya, Kiptot et al. (2006) found that farsn more readily shared seed than
information about technical principles, which sofiaemers found to be too complex to
understand. In order to enhance the spread ofetttenblogies to more people, development

66



practitioners need to spend a little more effortriayning all group members rather than a few
representatives. It may be better to work with fegm@ups and train all members than work
with many groups but train only a handful of farser

Women and groups

Women throughout Africa have been known to worketbgr in groups to pursue livelihood
goals. This is because women often lack matersduees such as land and cattle. Even if
they have access to land owned by their husbahelg,cannot access loans because they lack
collateral. In western Kenya, more than half thadeholds are managed by women (Wangila
et al., 1999) and for families to survive they hawelook for other means of accessing
resources, hence the proliferation of women grolvjen on the other hand are not known to
form groups. During this study, | did not come asrany groups composed of men only. The
most common types were women’s groups followedhoge of mixed composition. Through
the formation of groups, women are able to accéseraesources. Thus for example they
access loans through ASCRAs which enable thempsetcome generating activities, acquire
assets such as cows, goats, and even obtain mseis&a moral support in times of
bereavement. Such groups will remain important tomen’s advancement and should be
promoted, even though, as argued above, effortsach the poorest women excluded from
groups need to be stepped up.

Group membership and social capital

Putnam (1993) highlights the importance of horiabisbcial networks, as aspects of social
capital, because they create a sense of generaisgntocity, which builds trust, and which
in turn lubricates social life. Coleman (1998) givee broader definition of social capital and
includes also vertical relationships. The very owtof social capital presupposes a trusting
relationship among individuals with obligations kit the groups. Being a member of a
group is in itself an asset, as it enables memteeexcess resources within their networks.
Each group, in the five case studies, used so@alvarks in different ways to access
resources, although some groups with both horit@mtd vertical links had access to more
resources. For instandgjuzi, Akili and Maendeleogroups used their social capital to gain
access to resources mobilised within horizontalesoetworks and from external institutions.
This was based on the fact that some members sé thmups knew about the existence of
various external organisations and the resourcstliey provided, and therefore were better
able to request for them. Besides accessing ressusocial capital was also an extremely
important factor in the decision of some farmertat@ up agroforestry technologies. Cases in
point were the farmers frorjuzi and Urafiki women groups, who took up agroforestry
technologies after observing the impressive perémee of maize grown using agroforestry
technologies in their chairpersons’ farms. Thatugronembership is itself a form of social
capital is apparent in the investments requiredmntaintain membership. As already
emphasised, it is clear that groups work, but datythose who have assets to begin with.
They cannot create social capital from nothing. rbéh of the Biblical adage that “to those
that have shall be given” is confirmed.

Barazas (public meetings) are important platformsifhformation dissemination

Indeed this study has shown that most group mempetsinformation and seed of
agroforestry species frofmarazas an indication thabarazasare usefufora for information
dissemination, not to be overlooked. Similar obagons were made by Davis et al. (2004) in

67



a study of farmer groups and technology dissenonat central KenyaBarazasor public
meetings are cheaper, and reach many people, hlitygs compromised. This, according to
Bentley et al. (2003), places development practgis in a quantity-quality dilemma of how
to reach more people without compromising the dyatif information on improved
agricultural technologies. Other approaches suatadie and the print media could also have
been used to disseminate information on agricultpractices. According to Muruli et al.
(1999) most farmers in Vihiga district and otheratuareas of Kenya listen to agricultural
programmes on the radio which could be exploited pstential avenue to reach many rural
people.

Conclusions

There are three main conclusions to be drawn frois ¢hapter. First and foremost is that
groups are important in rural social developmeihteyl operate on the basis of relations of
trust, reciprocity, common rules, norms and sanetiolhrough the groups, members - and
especially women - are able to access resourceshwinuld otherwise be beyond the reach
of many. Despite the importance of groups, it wias avident from this study that working
with groups using the VCA automatically excludedhsofarmers from participating, either as
a result of certain technical requirements or thlothe reinforcement of power relations by
those in leadership positions. Although it is diffit to avoid the manifestation of power
relations in participatory development, exclusiam ®e minimised if different approaches to
technology development and dissemination are eg@ldt is especially important not to set
resource or social status criteria that automayiedclude disadvantaged members of society
from participating in development initiatives.

Secondly, by working with leaders of various graugpsvelopment practitioners are taking
a shortcut that in actual fact is counterproductaseit ends up empowering a narrow village
elite. This is a serious problem that goes agathst principles of participation. Real
participation can only be achieved if developmeracptioners take time to empower all
community members, especially resource poor farmaerthe grassroots, with knowledge,
leadership skills and resources, so that they eae the confidence to assert themselves and
thereby stand against challenges imposed by vilEges. If specific steps are not taken
development projects will continue to be domindbgdvillage elites acting on behalf of the
poor, who will continue being marginalised. Thistli®erefore a challenge to development
practitioners; for change to occur at the grassrtioére has to be a radical shift in the way
development programmes are implemented. This capdmaif development practitioners
stop promoting “participation by proxy” and instestdrt to embrace a genuine participation
ethic, and invest the requisite commitment, resegaiend time.

Third, the use of groups in the VCA has been showthis chapter to be misapplied.
These groups did not play a major role in agrofioyedissemination, as was hoped by the
programme. This may partly be attributed to the fat agroforesty as a technology was not
high on the agenda of most groups and thereforeeia did not give it much thought. The
use of representative farmers to train others wlas aot effective, as some of the
representative farmers never adopted the techresaaid therefore had nothing to show to
farmers within their groups. In addition, workingthvrepresentative farmers from various
groups created the opportunity for those farmerteadership positions to use their social
capital negatively, by monopolizing information atevelopment initiatives. This raises
fundamental questions about the use of existingiggan technology dissemination. The
fundamental justification for using existing groupas the fact that the groups already had a
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viable structure, and therefore it was easier & déth them. However, what may have been
overlooked by the agroforestry programme was thareaof these groups, i.e. the fact that
none of these groups really had the same agentize gzoject. Nonetheless, the approach
could probably have been somewhat more effectivél)f groups used in technology
development had been formed around a common probfegeneral interests, rather than
having to deal with technologies imposed upon thieat are not part of their agenda, (2) all
members of groups had been given the opportunitydbyelopment practitioners to
participate in all activities; as it was, there vi@s much focus on the leaders.
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Chapter 4

Participatory learning of integrated soil fertilityanagement among farmers in
western Kenya

A shorter version of this chapter to be submitted gublication to theJournal of International
Agricultural and Extension Educatias:

Kiptot E. Participatory learning of integrated s@gktility management among farmers in western
Kenya.
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CHAPTER 4

Participatory learning of integrated soil fertility management among
farmers in western Kenya

Abstract

This chapter explores how farmers, researcherseatehsion officers were involved in a

participatory learning process on integrated swiility management (ISFM). Facilitation was

undertaken jointly by researchers from the Kenyeesiny Research Institute (KEFRI), World

Agroforestry Centre (ICRAF) and Kenya Agricultu@esearch Institute (KARI) under the

auspices of the agroforestry programme. This wae dio collaboration with extension staff

from the Ministry of Agriculture. Assessment of thearning process was guided by a
framework asking who, what, how, why and from whdrhe methodology used was formal

interviews with a random sample of 120 farmers frgihiga and Siaya districts who had

participated in the learning process. Informalwitavs and participant observation were also
used to complement the formal survey. Findings frims study showed that learning

resources among farmers include formal agricultursditutions, neighbours, farmers’ own

experience, friends and relatives. Forums for egrrare field days, seminars, tours and
barazas (public meetings). Different farmers had differaetasons for participating. The

reasons were to gain knowledge, share experieseesye a place in future development
initiatives, and handouts. Although a substantiainher of farmers had an opportunity to
attend these learning forums, some were excludedlugion was either by choice or

circumstances. Members of village committees - igainllage elites - excluded some

farmers from participating. As regards self-exabasithis mainly affected women, because
involvement in household chores restricted timepanticipate. Furthermore, those women
who made it to field days ended up as passive gyaatits. This chapter concludes that
participatory learning approaches play a usefuéipial role in technology development, but
for them to be effective, considerable efforts hvbe made by development practitioners to
come up with approaches that are more inclusive.

Keywords.integrated soil fertility management, exclusiorlage elites, passive participants
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Introduction

Recent years have seen an increase in participappsoaches to learning, in the context of
agricultural development (Pretty 1995; Chamber84)9This shift from top-down to bottom-
up (from blueprint to learning processes) is cufyewidely implemented by development
organisations in many countries. Approaches focus emhancing farmers’ capacity
building/empowerment, thereby improving farmersligbto adapt and innovate, make better
decisions and/or influence decision making autlesjtand also to provide feedback to
researchers. This is because agro-technical sysieendynamic, and therefore farmers have
continuously to engage in a process of learning adaptation in order to keep up with the
changing circumstances and requirements. Locafodsroles are reversed, with farms and
farmers taking the central role, instead of redeatations and scientists. For extension
practitioners, this means that they cease to be miegannels for concepts and technologies
imposed from outside, but catalysts and facilimtbelping communities define their own
goals. This means learning to learn to interacsadlo with various local communities and
constituencies, and becoming better listeners aattithtors in developing a responsive, two
way communication process (Hagmann et al., 1998. garticipatory learning process often
involves collaborative learning between scientestsl/or extensionists and farmers. During
this process, all parties learn from each othegeilwer they explore possible options and
decide on what to try, based on both scientificceps and farmers’ local knowledge.

Such learning approaches are currently used in ewesKenya by research and
development institutions in collaboration with fars to address problems facing the region.
One major problem is declining soil fertility. Irha past decade, researchers from a
collaborative project involving KEFRI, KARI and IG¥ have worked with farmers in two
districts of western Kenya - Siaya and Vihiga —ngsa community-based participatory
approach known as the village committee approackleteelop agroforestry technologies
responsive to local needs through joint experintertaand learning. The village committee
approach aims at reaching all farmers in a villbgeworking with representatives from
existing farmer groups. The link between farmerd sesearchers is via a village committee
selected by farmers themselves. Details of howapmoach is organised are documented by
Noordin et al. (2001). The approach recognises tiadtiral resource management is not
characterised by defining problems for which answeust be sought, but rather around
issues that need joint learning, reflection, negmn and feedback. While there is
considerable literature on learning processes ke tole in agricultural development, very
little is documented and understood about actuatgmses at the grassroots. Are these
learning approaches living up to the expectatiofisb@ng participatory, empowering,
transformative and sustainable? This study theeedought critically to examine the learning
process for integrated soil fertility manageme®&HW) by farmers in western Kenya. ISFM
according to TSBF (2005) is a holistic approacheainat understanding and managing the
full range of socio-economic, biological, chemicahysical and political processes that
influence soil fertility. According to Vanlauwe al. (2002), it involves the use of locally
available organic resources in combination with ike of mineral fertilisers to enhance the
efficiency of use of both types of inputs. | stayt asking two key questions; does learning
take place and how can it be assessed? In orderderstand the learning process, this study
adapted a guiding framework developed by Maarleagld Dangbegnon (1999) which asks
five questions: who learns, what is learned, hovit igarned, why is it learned and from
whom (Figure 4.1).
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Who learns?

“Who learns?” is a central question in participgitprocesses. The fact that individuals have
the capacity to learn does not mean that theyaatilially do so. There are many factors that
determine who does and does not learn. Key amoen tis power differences between
stakeholders (Hall and Nahdy, 1999; Sutherland.e@01). Power relations determine who
has the means to access learning resources andwppes, and will be involved in learning.
Often those in positions of power have undue imfigein determining who should or should
not participate in a learning process, as will bbeven later in this chapter.

Assessing
learning

Adapted from Maarleveld and Dangbegnon (1999).

Fig ure 4.1. A guiding framework of assessing le&gn

How does learning take place?

How learning takes place is also important in pgéitory processes. The literature
distinguishes three modes of how learning occutses& are namely direct experience,
observation of others experience, and abstracht@afleveld, 2003). Various authors such as
Dewey (1938), Lewin (1952), Piaget (1969) and K¢ll®84) have focused on direct
experience as the central mode of human developaedtthus learning). The learning mode
is conceptualised in Kolb’'s (1984) experientialrieag cycle. Human cognitive capacities
also allow people to learn by observing other pesighehaviour. Bandura (1977) has been a
key figure in drawing attention to this anticipatednsequence of behaviour based on
observing other people’s experiences in similarasions. This type of learning is referred to
as social learning.

Why do people learn?

Motivation is the emotional aspect of learning. dreéag will not happen if people are not
motivated to learn. Motivation is the driver. lvgs meaning to learning for the individual. If
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learning has no meaning for the learner it will giymot happen. In adult education, theorists
distinguish between two different types of motigatito learn - intrinsic and extrinsic
motivation (Boshier and Collins, 1985). Intrinsiotivation is the driving force behind much
everyday social learning. Extrinsic motivation twe bther hand stresses education as a means
of achieving some other goal in life. According Maarleveld and Dangbegnon (1999),
external triggers - especially crises - are groundsearning. When faced with a crisis, such
as decreasing food production as a result of daglisoil fertility, people will be motivated to
learn techniques of managing soil fertility in arde increase food production. The literature
also points to the fact that a desire to maintai@ $tatus quo may also trigger learning
(Argyris and Schon, 1996). In this light, learnimgy be set off by an individual's desire to
maintain his/her distinctive identity in the fadeewolving conditions. According to Cacioppo
et al. (1984, 1996) innovation may also triggernesy. Some people have an explicit desire
to look for new combinations and relations amongnaiive frames, actions and outcomes.
People with a high need of cognitive enrichmend fiearning satisfying and will always look
for new challenges.

What is learned and from whom?

In the context of this study, the focus is on inédgd soil fertility management options, with
emphasis on agroforestry technologies. The comewhat is learnt about such technologies
therefore forms the basis of this study and willdigcussed in detail in the coming sections.
Other sources of learning apart from the agrofoygetogramme will also be explored.

Methodology
Study sites

This study was undertaken in villages of Siaya ¥itdga districts where the agroforestry
programme is working with farmers to develop lovstcagroforestry technologies to address
the problem of soil fertility among small holderrfgers within this region. Like many other
areas in western Kenya, farmers here are confrontthd problems of poor infrastructure,
lack of access to markets, high rates of HIV/AlID&ction, solil fertility decline as a result of
continuous cropping without the use of inputs, hitflestation ofStriga, a parasitic weed, etc.
These two districts receive relatively high raihfal a bimodal pattern (1600-1800 mm per
year) with rains falling in the first rain seasdviarch to May) and again during the short
season in September to October. Livelihoods arsistémce-based, and like everywhere in
western Kenya, maizeZéa maysL.) is the predominant crop. Other crops includars
(Phaseolus vulgarisL.), sweet potatoeslgomea batatas(L.) Poir.), cowpea \(igha
unguiculata(L.) Walp.), sugar caneés@ccharum officinarun..), tea Camellia sinensigL.)
Kuntze), cassavavlanihot esculent&rantz), sorghumSorghum bicolo(L.) Moench).

Methods

One of the objectives of the participatory learniagproach used in the agroforestry
programme in western Kenya is to build the capaditiarmers in ISFM so that they may be
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in a better position to make informed decisionsvbiat options to adapt, based on their socio-
economic and biophysical circumstances. Severahgssons were made. These are:

» Building capacity of farmers through learning ofngpiples governing the practices
will assist them in making informed decisions beyaituations in which the learning
occurred.

* Learning does take place among farmers who ametlai

* The farmers who are trained disseminate knowleegeaiologies to relatives, friends
and neighbours within the community (this is repdrelsewhere, cf. Kiptot et al.,
2006).

In order to critically examine the learning progesss study followed the steps outlined
below, based on the guiding framework of what, hatwp, why and from whom.

i) In tackling the ‘what’ question, the contents ofrigas farmer trainings were
examined in detail to understand what had beenhtaoger the years. This was
complemented by participant observation in which tesearcher participated in
some of the forums to get first hand experiencihefprocess.

i) In answering the second question of how learningk tplace, participant
observation was used in order to conceptualise idated learning mechanisms,
backed up by secondary data from project records.

iii) As for who participated, why and from whom, a ramdsample of farmers who
had at any one time been involved in any kind aining was made. The list was
constructed based on project records, extensioceost village elders and farmers
themselves; 120 farmers from Vihiga and Siaya weckided, selected randomly
from a list of 301. Formal and informal interviewmsere carried out with these
farmers to understand the details of the partioiyakearning process. Participant
observation complemented the interviews.

A fourth objective was to assess learning and ond whether it really took place among
farmers. The key questions are: “does learnindyréake place?” and “how do we assess it?”
Few studies in the literature have attempted tessskearning of natural resource management
strategies by farmers. A rare exception is Kirkig&t(in Brookfield, 1986) who came up with
a hierarchy for evaluating learning. This hierartiag several levels: peoples’ appreciation of
the learning intervention itself, through evidenct their having learnt and what the
interventions sought to convey, their applicatiompractice, and finally the impact in terms of
benefits received. These benefits could be scatainomic or environmental.

The present study assesses learning among farnhersiad at any time or another learnt
about ISFM. This could have been through field dageinars, tours, neighbours, relatives,
NGOs etc. Assessing learning is quite challengmniipat learning does not always translate to
actual practice, and therefore it becomes quitécdif to tell who has learnt or not by
observation, but one can adapt Kirkpatrick’s hielmgrof asking people whether they learnt.
Secondly, some farmers learnt several years agarayhave forgotten what they learnt.
Thirdly, according to O’Connor and Seymour (1998uman beings have the capacity
consciously to take in only a very small amounirdbrmation the world offers; we notice
and respond to much more without being aware, amdétalking alone may not be enough
to gauge what has been learnt, hence the usetafipant observation to complement formal
and informal interviews. With these challenges imanthe study sought to assess learning
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using an approach influenced by Kirkpatrick’s hrergy (Brookfield, 1986). The elements
were:
* Farmers’ own account/assessment of what they |éacall method).
* Farmers’ own assessment/account of any ISFM pexctibey had ever tried out
(recall method).
* Researchers’ observations and rating of currenttipes on-farm, i.e. whether the
farmer followed the right agronomic requirementd arade adaptations.

Results

What was learnt?

Over the last 10 years considerable research anelagenent effort has been put into soll
fertility replenishment in western Kenya by ICRARdaits national partners, KEFRI and
KARI. Various agroforestry-based options have bedeveloped by researchers in
collaboration with farmers. Two of these options Bromass transfer and improved fallows.
Improved fallows, according to Sanchez (1999), taeedeliberate planting of fast growing
species - usually legumes for rapid replenishméisod fertility. The leguminous shrub/tree
species enhance soil fertility by bringing up rents from lower soil layers, as well as
contributing litter fall and fixation of atmospheriN,. At the end of the fallow period
shrubs/trees are harvested and the leafy biomassagoorated into the soil while the woody
biomass is used as fuel. The other technology, knasvbiomass transfer, involves cutting
biomass from trees and shrubs that are grown away the farm (or on-farm where land is
available) with leafy biomass incorporated on taetf. These two technologies supply the
required N, if used in sufficient quantities. HowevP deficiency on most farms in western
Kenya remains a problem and the addition of phaspfetilisers is essential to overcome
this problem.

The agroforestry-based soil fertility replenishméathnologies mentioned above are
knowledge-intensive, and for farmers to reap maxmmienefits they needed knowledge
concerning the best agronomic ways of using theslenblogies. And because ISFM options
are many and varied, farmers need knowledge aheubenefits associated with each option,
so that they can make informed decisions on wldin@ogies to adapt based on the socio-
economic and biophysical circumstances on themg$ahence the requirement for a learning
process.

Content of training workshops/seminars

Training materials (decision support tools) weresigieed in the form of posters, in
consultation with farmers using very simple langualgat could be understood by farmers.
These decision support tools enable farmers andcseproviders to carry out nutrient
deficiency diagnosis on their farms and give cdiveaneasures, e.g. ISFM options firiga
management and control, and also options for bletbel husbandry.

Nutrient deficiency diagnosis and corrective measur

During the farmer workshops/seminars, farmers augtit how to identify nutrient deficiency
on their farms. For instance, if maize plants oe tarm are yellowish in colour, then N
deficiency is the problem, and if the plants haugpfe colouration, P is deficient. This is not
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something new to farmers, because they have allvaga able to tell by looking at their
crops’ vigour (performance), the soil areas thatiafertile. Farmers are told that if no inputs
are used yields will be very poor or they might hatvest at all. If the deficiency is both N
and P, a common feature in many parts of westemy&ethey are advised to use various
ISFM options to improve yields. These include usériple super-phosphate (TSP) or rock
phosphate (RP) with calcium ammonium nitrate (CAM)urea, with high quality hybrid
maize, planting of improved fallows with RP or T&Rd planting of leguminous cover crops
such as soybeans or groundnuts with the applicatidRP or TSP and manure with hybrid
maize (513 or 514). They are also told that legwminshrubs replenish only N and therefore
if farmers are to reap maximum benefits they neeabid an external source of P, either in the
form of TSP or RP.

Striga management

Striga hermonthicacommonly known awitch weedlis a parasitic plant on grasses, including
most cereals (maize, millet, rice, sorghum, e&tiiga stunts growth and causes yield losses
as high as 85%. In Africétrigarepresents a major biological constraint to fooadpction
throughout the sub-Saharan region. The area infestestimated to be 21 million ha, and a
further 44 million is estimated to be in dangeirdgéstation (Sauerbborn and Honisch, 1991).
In western Kenya alone, it is estimated that 46,080are infested witlstriga, and this is
likely to increase as population pressure forceséas to take up continuous maize cropping.
Striga produces large amounts of tiny, dust like seeds dhe difficult to detect and they lie
buried in the soil for several years, waiting foswtable host to be grown. Its build up is
associated with continuous cropping of susceptilolst plants and depleted soils. In Kenya,
the districts most severely infested are Kisumwy&i Vihiga, Kakamega, Bungoma and
Homabay (Frost, 1993). Given thatrigais more of a problem in nutrient depleted soltg, t
various strategies described in the previous sectay restoring soil fertility have the
potential to reduce its effects. For instance, Heglels of N fertiliser are known to reduce
Striga infestation. Since most resource poor farmers @afford fertilisers or aStriga
resistant variety of maize they are encouragedéoather cheap organic options to supply N.
This can include the use of improved fallows ofulegnous trees and shrubs, biomass transfer
technology usingithonia diversifolia, ancanimal manure. Use of ‘false hosts’ (also known
as trap crops) is another way of controlling thendge caused b$triga and reducing the
seed bank within the soil. ‘“Trap’ plants stimul&®&iga seeds to germinate but because the
seedlings cannot attach themselves to the rodtsedtrap’ plant, theStrigawithers and dies.
Some of the ‘trap’ plants farmers are encouragedolemt are soybeansylucuna and
groundnuts. Another option which farmers have losgd is to uproot th8triga before it
flowers. Some farmers concede that they have beeooting the weed only after it has
seeded, and hence the high incidence of the wetiiinfarms.

Options for better land husbandry

Due to land shortage and poverty, farmers in wedfenya tend to plant maize continuously
on their farms, without sufficient inputs. Farmarssist on planting maize for home
consumption because their first priority is feedthgir families. As a result of continuous
cropping without replenishing soil fertility yieldsre so low (less than 1ton/ha) that many
farmers are no longer able to feed their famil@srhore than a few months each year, let
alone buy inputs for replenishing soil fertilitya brder to reap maximum economic benefits
from their farms, farmers are advised to plant fdylonaize using a combination of organic
and inorganic inputs in the long rain season arahtphigh value crops such as beans,
soybeans, groundnuts, tomatoes, kale, cabbagem ¢bte short rain season. This is because
the short rain season is unreliable and eveniifiéas planted a maize crop they rarely harvest
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much. The high value crops do not require muchfafliand therefore if farmers plant them
they are more likely to gain a harvest which cantraéed for maize.

How was it learnt?

The agroforestry programme used various kinds ehevto train farmers on ISFM options.
These events included field days, seminars/workshoprs andbarazas(village meetings).

Seminars/workshops

These were held in various villages specificallyfdoilitate farmers’ understanding of the
various soil fertility management strategies mareob previously above. Common venues for
seminars/workshops were churches and schools. @urgetings, representatives of various
village farmer groups were invited to participat@ormation about workshops is normally
passed on to the village elder who then passes Village committees charged with the
responsibility of selecting representative farnterparticipate. This, it was envisaged, would
permit representatives to pass what they had laarfellow farmers within their existing
small groups.

Tours

Tours (or ‘look and learn visits’ as Hagmann et(&P99) term them) are planned visits to
certain regions within and outside the country hove farmers how counterparts elsewhere
implement the technologies. Farmers have been takearious parts of the country and even
neighbouring countries to see the technologies emphted. These tours give farmers the
opportunity to see for themselves concrete evidefidhe value of improved practices. It is

often said that ‘seeing is believing.” Tours areyvpopular with farmers because they travel
to places they have never been before, and reeenaly allowance as high (at times) as
KSh.500 (US$7). This is considerable wealth by farstandards.

Field days

These are usually held at the research stationendresstation demonstration trials have been
set up, or on farmers’ fields in the village. Thiea is to display to farmers some of the
promising technologies in a working context in whiarmers can see and learn directly how
to implement some of the technologies. The field @y be hosted by a farmer, a school or
a project operating within the locality. These fmeims where farmers have an opportunity to
share their experiences with each other in an agdrway. The host could be an individual
or a group, with an opportunity to explain to otharhat he/she/they did. Other farmers also
give their experiences and by so doing mutual iegrtakes place. Such days are usually
entertaining, with some farmers offering songs. d~and drink may be available in
abundance. It is usually an event farmers look &dato attending. | had an opportunity of
participating in a field day in 2004 that had beeganised by the Ministry of Agriculture in
Ebulonga focal area in Vihiga district so that farsi could share their experiences on
different ways to useTithonia The field day was held at the homestead of a darm
experienced in use dfithonia During this particular field day, the local leasidi.e. the
assistant chief and the village elder), extensiificeys from the Ministry of Agriculture and
two KEFRI staff were present. As is often the casd field days, there were many more
male farmers than women (34 men and 8 women). Béetoan excerpted account of the
interaction between farmers, host, extension aieed researchers.

The field day started with a welcome speech from tfficers of the Ministry of
Agriculture. Guests were introduced, and to obseregéocol, the local assistant chief was
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invited to give a speech. As is common with loedders, he urged farmers to engage
themselves in activities that bring prosperity arad in chang’aa and busaa (drinking
local brew). He reminded his listeners that anyb@mlynd in possession of local brew
would be arrested. The other guests were theneih\id greet farmers and to tell them
about the organisations they represented. Thewmseventually given an opportunity to
show farmers the crops he had planted after usSitigpnia, and his impression of the
technology.

Host: Maridadi (Tithonia) is really good for those farrsewho cannot afford fertiliser.
During the last rains, | collected maridadi from rgdge, chopped into small pieces and
applied it in the planting hole, after which | ptad sukumawiki (kale). As you can see,
my vegetables are doing very well. | also used iagesticide to spray on kale after the
crop developed scale.

Farmerl: How much Tithonia did you put in a planting hole?

Host: | scooped a handful.

Farmer 2. Last season, | used Tithonia to plant maize small portion of my farm, but
the maize did not germinate. | was very disappdinte

Researcher: There are two possible explanations. One is tlat might have applied too
much Tithonia in the planting hole, and secondly yoight not have covered Tithonia
with a thin layer of soil before sowing your masesd.

Farmer 2: | actually sowed my maize seed directly withowecog Tithonia with a thin
layer of soil.

Farmer 1. You mentioned that you used it as a pesticide, ¢id you do that?

Host: | mixed chopped Tithonia leaves with ash and til{ghilli) leaves and soaked
them in water for about a week, after which | sietlee mixture and sprayed it on my
sukuma (kale). It actually killed all the scale.

Farmer 2. This is really useful for those of us who canaffbrd pesticides. They are
really expensive.

Extension officer: There are many other ways in which Tithonia cam$ed; can anyone
share their experiences?

Farmer 1: Last season, | used it to plant my tomatoes, had ¢lid very well.

Farmer 3: | have been using it to make compost, what Isdilvat | dig a pit, line it with
Tithonia, after which | put farmyard manure; at atbdvalfway | put in Tithonia again and
then fill it up with farmyard manure. The compostave been getting from this is really
good.

Farmer 2: | have planted Tithonia along terraces in my faangd sometimes when | do
not have sufficient time to chop Tithonia into dmpaces, | trim the hedges and throw the
Tithonia on the surface of my farm, and later wHeanultivate, it is automatically
incorporated in the soil. Portions where | throwthionia usually have better maize yield
than elsewhere in the farm.

During question time, the discussion was domindbgdtwo male farmers and the

extension officer. None of the women present askegiestion or shared experiences. After
the field day, | had an opportunity to interactiwsiome farmers to find out why they attended
the field day. There were varied reasons. One fanmaécated that he had tried usifighonia

before when planting his maize, but his crops dit germinate and therefore he wanted to
find out what the host of the field day did, sotaave a good crop. Others indicated that
they had all been invited by the village elder, and attending without a good reason would
be construed as disobedience, which could haveuseiwonsequences. For instance if in
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future any development project was brought to tiea,aonly farmers known to be receptive
to development would be involved, and no one wantse left out.

Barazas

Baraza is Swahili for public meeting. It is usualthe responsibility of the local
administration, i.e. village elders, chiefs andigslonal officers to hold &araza They
normally do this when they have important issuesliscuss. Development projects like to
take advantage of these forums to discuss the o@went initiatives they are spearheading.
Barazasare open to all, unlike seminars, tours and fielags, which are limited to the chosen
few. Barazasare good for creating awareness but the maindiioit is that issues are not
discussed in detail.

Who participates in the learning process?

Farmers were asked if, and if so, what kind ohirgg forums they had attended covering soil
fertility management. The responses are summainsédble 4.1

Table 4.1. Percentage of farmers who participatedgrious types of training

Type of training Siaya Vihiga
n=60 n=60
% of farmers

Field day 78 65

Seminar/workshop 53 75

Tours 58 32

Seminar organized by27 17

village committee

Barazas 85 72

NB. Farmers gave multiple responses

It transpired that the largest percentage of fasntexd participated ibarazas These are
public events, and everyone in the village is Edjtso many people get to attend. Somewhat
fewer farmers - 78% and 65% in Siaya and Vihiggeetvely — had participated in field
days. Field days are usually held within the Idgadind many farmers are invited. Since they
are held locally projects do not incur expenseshsas transport, accommodation and
allowances. The only expense is to offer lunch @maks for participants (usually a soft drink
and bread). Tours had been attended by over halfatimers in Siaya (58%) and just under
one third of farmers in Vihiga (32%). Informatiobaut tours and other training opportunities
(objectives and venue) is usually passed on tagellelders who also double as patrons of
village committees. They then pass on the inforomato the village committee through the
secretary or the chairman who then selects paattgpfor the seminars and tours. Most
farmers | talked to had a lot of complaints abdus.tThey alleged that officials of village
committees only chose people close to them (sudhemsls and relatives) to join tours. One
farmer from Sauri sub-location, Siaya district shiid about tours

‘There’s a lot of favouritism in our sub-locatiorb@ut who goes for tours. Only a few

individuals go, the chairman, his son, the secnetand his two brothers. Some of us have
no chance at all.’
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Another farmer from Musikuku village in Vihiga loe# very sad when | asked him if he had
attended any of the tours.

‘The tours are only for the well off. Whenever #igma tour, the leaders who are well off,
inform only their friends and relatives. We onlyt ¢fe hear of the tours long after they
have happened.’

Places where farmers have been taken for tourKdade (Rift-valley province), Embu
(Eastern Province) and Uganda (a neighbouring cpuiwhen farmers go for tours, they are
paid a daily allowance, up to US$7 per day. Ingome where most farmers survive at less
than US$1 a day, US$7 is a real incentive. It isabbse of the economic benefits associated
with tours that officials choose themselves andrthelatives. A farmer from Musikuku
village of Vihiga who has participated in sevemlrts stated:

‘Tours are really good. When we went to Embu (easi&ovince) and Uganda, we saw
how farmers can maximise production in a small iporiof land, and when | got back, |
changed the way | have been farming. We were agbgnod allowances. | saved KSh.
11,000 (US$157) which | used to buy a dairy cowmlheame home.’

When | raised the issue of selection with the aapestry programme staff, they indicated that
all they do is organise the trainings, and then\allkge committees to select individuals to
participate. One of the project officials had ttussay,

‘We leave everything to farmers to decide on whiwm iparticipate; we do not influence
this because we do not want to be seen to beentegfin village activities.’

The secretary of one of the village committeesaatdid that once they get word from project
officials to select farmers to participate, theyl @meeting to pass the information to other
members, who are requested to propose names aérfammithin their respective groups in the
village. Because most farmers are illiterate, tbftgn choose those they think will be able to
learn from the tours and train other farmers; heheesame people are chosen all the time.

In addition to field tours, there are also seminanganised by the village committees to
pass on information from tours, and seminars osgghby project officials. Only 27% and
17% of farmers interviewed from Siaya and Vihigastudcts respectively have ever
participated in these seminars. Seminars orgarisedillage committees are usually not
popular, and attended by few farmers. One young maintained that he never attends such
meetings. He had this to say:

‘Those seminars in the village are conducted bynfs who have been to tours and
seminars. They are trained for one day, and theansthey come back, they claim to be
experts. How can they be experts? We (also) wariietdrained by officers who are
knowledgeable about these technologies.’

There are other reasons why seminars organisedldgescommittees are not popular:

)] The facilitators are villagers who have participaie the trainings organised by
projects and other farmers have the mentality titney do not know much and hence
may not give them quality information, unlike projefficials.

i) Resentment towards farmers who participate in to8msce most farmers are not
given an opportunity to participate in tours, tHfegl that only those ones who are
favoured should participate in seminars; they leednes perceived to benefit.
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i) Seminars are organised in the afternoons, and fiodsgok or bread is served, in
contrast to seminars organised by funded projedterevfarmers are served with
drinks and bread at a midday break. A meeting withmead and soda would be
attended by very few farmers.

V) Religious differences. Some seminars are held ¢allohurches, and some farmers
feel that if they do not belong to that particutdrurch they have no reason to
participate. Religious differences are particulatynmon in Vihiga district whereby
the majority of farmers belong to the Church of Gdtiere have been leadership
wrangles within the Church of God for quite a whilevolving the current church
leader, and his rival, and hence the emergencevoffactions. Some particular
churches support the current leader while othgppa his rival. If a seminar is held
in a church whose leaders support the current tettten farmers supporting his rival
would not participate.

Characteristics of farmers who have participated/amious trainings

Findings summarised in Table 4.2 convey a pictureéhe background of participants in
learning events. From this table it is clear th& about four times more likely that males will
have received training as females, even though wame a very important group of farmers,
and many of the poorest households are female-deads the trained group of farmers has
an average age of 50-52 years, i.e. they are atlttez end of the age spectrum of farmers.
Trained male farmers have generally completed pyinsahool, and have more education
than female farmers in the sample. Because there ontrol sample of non-trained farmers
against which to compare trained farmers it canmetascertained whether the trained
population is typical of the larger population. TBeaya and Vihiga samples are broadly
comparable, except that farm sizes are smallerilmg® (something known to be generally
true for the district) but improved cow ownershigtrer, and the number of trained farmers
living in thatched houses (the poorest type of amoodation) is less than half the number in
Siaya, which might indicate that the project wasslgood at attracting the poorest farmers in
this district (since there is no reason to suspetthe more densely populated district has a
better average quality of housing stock).

Table 4.2. Characteristics of farmers trained deMS

Characteristics District
Siaya Vihiga
n=60 n=60
Average Age (yrs) 52 50
Gender (%) Male 80 75
Female 20 25
Type of main house (%) Grass thatched 22 8
Semi-permanent 73 85
Permanent 5 7
Average no. of years of
schooling Male 7.5 7.2
Female 4.7 4.2
Average no. of groups 2 2
Access to hired labour (% ) 67 60
Average farm size(ha) 1 0.47
Ownership of improved cows
(%) 23 43
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It can be added that in a study conducted by Pé&ical. (2007) on rural poverty and
investment in agriculture in western Kenya, owngrsbf a grass thatched house was
considered by farmers as one of the indicators paiverty’ while farmers with semi-
permanent houses are considered to be of ‘avevegpdth status while those with permanent
houses are considered ‘rich’ or ‘above average. t@am low participation of women in
training it can be added that although women parforost of the activities on farm, it is their
husbands who participate in seminars, workshopstams. This is so with tours because
some take more than a day. Women who have schawojrgbildren cannot afford to go for
tours because of family chores. It is right to aslerefore, whether seminars/workshops or
tours are the most appropriate vehicles to traarget group with many women. One woman
who participated in a tour experienced an unforingcident which has made her
determined never to participate again in a toue & this to say:

‘One time the agroforestry project took us to Katélanor house, but unfortunately the
bus broke down on the way, which forced us to spewddays away from home. We
never made it to Kitale; we had to come back. Mgbland was not happy, and therefore |
would not ever want to go for a tour.’

Does learning take place?

What farmers learned

Farmers were asked what they had learnt over tlasyabout integrated soil fertility
management options. Aspects mentioned were diffeypes of ISFM options, species used
for fallow, species used for biomass transfer,fiXation, crop rotation, compostingtriga
control, use ofTithonia in compost, use oTithonia as liquid manure, when to plant an
improved fallow, soil conservation and the prepgaraaind use of animal manure (Table 4.3).

Table 4.3. Aspects of ISFM options farmers havenea

ISFM options Siaya Vihiga

n=60 n=60

% of farmers
Different types of ISFM options 100 100
Species used for fallow 93 82
Species used for biomass transfer 93 92
N, fixation 26 13
Crop rotation 58 58
Composting 17 40
Strigacontrol 60 38
Use ofTithoniain compost 42 17
Use ofTithoniaas liquid manure 18 8
When and how to plant a fallow 42 30
Mineral fertiliser application 13 18

* *

Soil conservation
Use of animal manure

*

*

NB: There were multiple responses

Animal manure application and soil conservation evenentioned by farmers as
technologies they already knew, and although teaynt about them in seminars, they did not
consider them to form part of what they had lea@d@mposting, though not new in western
Kenya, was in most cases not prepared in the viglyt Farmers who had been composting
before the trainings said that they used to leheett open, thereby giving room for nutrients

84



to escape, and that through seminars and field teeys had learnt new ways of managing
compost manure.

Species used for fallow

Although all the interviewed farmers new about timproved fallow technology, not all of
them new about the tree/shrub species used fawad3% and 82% of farmers in Siaya and
Vihiga respectively said they knew about the seamed for fallow. Only a minority in both
cases had no idea what species were used for fajoMot all the farmers knew the species
by name, but they had their own way of describimg $pecies. They either described the
species, or used a local common name, for partisplecies. For exampl&ephrosia vogelji

is known to some farmers as the mole tree (farmlerm the tree repels moles); others call it
the “ICRAF tree with white flowers” or “the fertder tree used to capture fisA.éphrosia
candida a related species, is described as “the femilGRAF tree with purple flowers that
grows quite tall”. Crotolaria grahamianais described as “the fertiliser/ICRAF tree that
attracts many caterpillars and produces beautdliby flowers” while Crotolaria paulinais
known as “the fertiliser/ICRAF tree that is relatedC. grahamianabut with big broad leaves
and a soft stem'Crotolaria ochroleucawhich has a close resemblarioea local indigenous
vegetable known asriitod (Crotolaria brevidens)s referred to as “exotimitod. Sesbania
sesbanan indigenous leguminous tree used for fallowinga#ied sabi sabiby the Luhya
while the Luo call itoyieko,though not very popular because it is difficuligierminate, takes
long to mature, and hosts nematodes.

Farmer knowledge of fallow tree and shrub species

Thirty three percent of farmers in Vihiga knew oolye species for improved fallow while in
Siaya 35% knew about four fallow species (Figur®).4The most common fallow species
mentioned by farmers in Siaya a@zotolaria grahamiana, Tephrosia candida, Tephrosia
vogelii, Sesbania sesban and Crotolaria pauliMost farmers in Vihiga only knew about
Crotolaria grahamianabecause it is a species widely used by farmerstipirag improved
fallows. Sesbania sesbarhe first species tested for use in improvedofad in western
Kenya (Swinkels et al., 1997), although no longgzommended as an improved fallow, is
widely scattered in farms, and farmers do not amrsit a fallow improving species. One
farmer, Martin Onanda from Siaya, knew eight speadt improved fallows, and has tried
them all. Martin is a village elder of Luero vilagnd the patron of the village committee. He
was one of the first ‘research’ farmers whose faras used by the agroforestry programme
for on-farm research trials in the early 1990s.hHde been working closely with the project by
virtue of his position as a village elder. It igdabgh him that researchers came to be linked
with other farmers in the village. The other farmerentioning as many as seven species have
also been working closely with the agroforestrygremnme as research farmers.
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Figure 4.2. Numbers of fallow species known by farsn

Crop rotation

Crop rotation as a strategy for replenishing saitility was mentioned by 58% of farmers in
both districts. They indicated that they had leaimbut alternating legume cover crops with
pulses. It is interesting to note that most farnied a different notion of crop rotation before
the training. They indicated that they were pracgccrop rotation by alternating maize with
millet, sorghum or sweet potatoes, but not legumsgncover crops. Even though many
farmers thought crop rotation is good for the sthiky also often indicated they cannot
practice it because farms are so small.

Species for Biomass transfer

A majority of farmers - 92% and 93% from Siaya avitiiga respectively - knew about
Tithonia diversifoliaas a species used for biomass transfer. Most farmaérred to it by its
generic nameTithonia Those who could not remember its name generakd weither the
local name or described it. The Luo callketchwhich literally translates to bitter. The roots
of the species are commonly used to treat stomaehiacboth communities, and are indeed
very bitter. The Luyha refer to it asaua malulumeaning a flowery bitter plant, anaridadi,
which translates as “something beautiful or appeato the eye”. Others simply referred to it
as “the fertiliser tree that is used as a hedgehasdeautiful yellow flowers”.

Nitrogen fixation

A minority (26% and 13%) of farmers in Siaya andhiga districts indicated that they had
learnt about M fixation and could confidently explain what theueninous plants do to the
soil. Most of them are farmers with some secondanyool education. A few with little
education knew about the nodules and indicatedgppeties with nodules added fertiliser to
the soil, but could not name the type of nutrieadded to soil when leguminous trees/shrubs
are planted.

Striga control

Striga control had been learnt by 60% and 38% whéas in Siaya and Vihiga respectively.
On probing further about howtriga is managed, farmers gave different options such as
uprooting before flowering, usingtriga+resistant maize, using ‘trap’ crops such as soybean
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and groundnuts, and practicing the “push and gatthnology promoted by the International
Centre of Insect Physiology and Ecology (ICIPE)

Table 4.3 Strigacontrol options learnt by farmers

Strigacontrol option Siaya Vihiga
n=60 n=60 £
% of farmers

Uprooting Striga 60 38

before flowering

Use of leguminous47 13

fallow species

Use of Striga resistant 0 6

maize

Use of ‘false’ hosts/ 13 25

trap plants s &

Use of the push and6 32 Figure 4.3. A maize farm infested with

pull technology Strigain Soso Village, Siaya district.

NB: there were multiple responses

Most farmers indicating knowledge @&triga control mentioned uprootintriga before
flowering. Uprooting Striga is a traditional practice, but the only problemtiigt many
farmers continued to upro8trigaafter it had seeded, which serves to spread #uk @e their
farms. During the participatory learning forums, pdrasis was put on uprooting before
flowering. Another option farmers mentioned is tiee of fallow species; 47% of farmers in
Siaya mentioned improved fallows as an option,dmly 13% of farmers in Vihiga mentioned
it. A possible explanation for this difference limt more farmers practice improved fallows in
Siaya than Vihiga. According to this survey, in year 2004, 56% and 10% of farmers in
Siaya and Vihiga respectively used improved falloovs their farms. The use @triga
resistant maize was mentioned by a few farmers fviniga district, though the variety is
still under screening on-farm (it has not yet beslrased to the market). This would explain
why few farmers mentioned this particular optiodrap’ crops or ‘false’ hosts were
mentioned by more farmers in Vihiga than SiayasTitiprobably because growing legumes,
such as soybeans and groundnuts, is more prevaléfihiga than Siaya. ‘Push and pull’
technology, which is a new option introduced byRE] is currently being promoted more in
Vihiga than Siaya, hence the higher number of fasnreVihiga reporting it.

" Push-Pull is a cropping strategy for the managemiestem borersStrigaweed and soil fertility. Farmers
plant napier gras$ennisetum purpureunandDesmodium uncinatummith maize.Desmodiums planted in
between rows of maize. It emits chemicals (kairoes)mhich repel stem borer moths and “pushes’ dveay
from the maize crop. At the same time, it is veggr@ssive as it completely covers the surface, egsmg all
the weeds includin§triga Once the stem borers are ‘pushed’, they arectaticdby the napier grass planted
around the maize plot as a ‘trap crop.’ It ‘putisé stem borer moths, which later lay their eggthemapier
grass. Napier grass has a particularly clever Waletending itself against pest onslaught; oncachtd by a
borer larva, it secrets sticky substances thatiphlg trap the pest and effectively limit damage,that very
few larvae survive (ICIPE, 2007).
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Finally, it is worth adding some evidence that miasiners practised at least some of what
they had learnt (Table 4. 4). Across the sampleghe two districts soil conservation and
crop rotation were the practices tried most andtlea

Table 4.4. What farmers tried

Aspects ever practiced Siaya  Vihiga
n=60 n=60
% of farmers
Improved fallows 71 38
Crop rotation 58 36
Biomass transfer 80 35
Soil conservation 72 85
Composting 70 42

Researchers’ observation of ISFM practices on farme’ fields

Researchers were asked to assess what farmersiadg and whether they had followed
the right agronomic principles, and also to as$@sser adaptations. This proved to be quite
challenging task, considering the fact that somethef practices could not be observed
directly, as they were undertaken when planting(as in the case of crop rotation) two
seasons are needed for the practice to be complatady case, the exercise was undertaken
at the time of year when farmers had harvestedd&ams and cowpeas they had intercropped
with maize and some had replaced them with rowaldw species in between the maize.
The only technology that could be observed direaths improved fallow. Improved fallow
was observed on 56% and 10 % of farms in Siayavamda respectively. Out of 33 farmers
in Siaya with improved fallows at the time of thesassment, 29 farmers had planted the
fallows according to what had been learnt in semsin@lthough species mixtures varied from
farm to farm. Four farmers had scattered the falbomps in their farms. In Vihiga, only 6 out
of 60 farmers had improved tree fallows, and outhid small group, one had planted the
species at very low density, scattered in his fafime other five had followed the formal
procedures. When asked why he planted his fallogecisp scattered on the farm, the low-
density fallow farmer indicated that he was trytogprevent moles from destroying his crops.

Farmer adaptations

As a result of discussions with farmers, and adogrdo observation made in the fields, it
turned out that many farmers had come up with vari@adaptations. Some of these
adaptations are discussed below.

Use of Tephrosia for repelling moles

Some farmers believe thafephrosia vogeliirepels moles and therefore they planted
Tephrosiaalong boundaries in their crop land, while othgrattered it in their farms. The
claim is not new in the literature; Douthwaite &t(@003) reported that farmers in Uganda
also believed thalephrosiarepels moles.
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Using Tithonia for top dressing, compost, mulch pedticide

Tithoniais used by farmers in a variety of ways, e.g. ashlstitute for urea which is normally
used for top dressing maize. They soak chofgp#dubnialeaves in water for three days, sieve
and use the liquid for top-dressing. Another adamtawhich farmers use widely is as a
pesticide. Some miXithoniawith ash, others with chilli leaves, and thenthet mixture settle
for a couple of days after which it is sprayed bairt crops. Another farmer adaptation is the
use ofTithonia for making compost manure. Those using this tephiclaim that it is less
labour intensive than choppinigthonia into small pieces; additionally, they claim it negk
the compost ‘cook’ very fast.

‘Tithonia is really good when put in compost. Itoduces heat which ‘cooks’ the
compost really well making it ready for use fadfiean usual.’(Mama Selina, Soso
village, when encountered incorporatifighoniain her compost pit).

Planting Mucuna immediately after harvesting maizout having to weed

Some farmers plaflucunaimmediately after harvesting maize after the loam season
without having to weed. This is becaudeicunais very aggressive, chokes all the weeds;
therefore, after it is harvested the field is fedeveeds and a farmer can plant his/her maize
without having to plough during the following lomgin season. Mama Monica from Soso
village (Siaya district) shared her experience thus

‘After harvesting maize planted during the longnsil plant Mucuna in the short rains
without having to weed my shamba (farm). The Mu@roas very fast, suppressing all the
weeds. The maize stalks left in the shamba prostugport to Mucuna. After a while, it
sheds all its leaves leaving the soil soft and daitkout any weeds. Although | usually do
not get any edible products, | am quite happy beedducuna improves my soil and at the
same time it saves me a lot of money which | nogigrwise have used to buy mineral
fertiliser and hire labour for land preparation awdeeding.’

Using species mixtures in fallows

Different farmers use a whole range of species umggt for different reasons, such as to
control pests, provide a thick canopy in ordernoréase biomass, and to cut off light to the
undergrowth, thereby getting rid of weeds such@gle grass an&triga For instance, the
assistant chief of Nyamninia sub-location uses @ure of T. vogeliiandC. grahamianao
reduce the infestation of the lepidopterous callarpiof the genugmphicallia He shared his
experience thus:

‘C. grahamiana attracts caterpillars which scare awmy wives. In order to reduce their
population, | mix C. grahamiana with T. vogeliplant one row of maize followed by either
one of them followed by another row of maize. liebel that the smell of T. vogelii
completely repels the caterpillars.’

On the other hand, another farmer, Mzee Ochido f&amri village, mixe§. candidawith T.
vogelii in order to form a dense canopy, thereby gettidgf the notorious couch grass and
Strigaweed.
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Sources of learning (from whom)

Apart from ICRAF, KEFRI, KARI and the Ministry of driculture, farmers have learnt about
ISFM options from other sources. | sought to find &'om farmers the various sources of
learning (Table 4.5). Apart from formal institutmnthese results indicate that farmers’ own
experience is an important source of learning. gcussion with some farmers indicated that
through learning from their own experience theyraoes able to manage soil fertility in their
farms much better. For instance, Martin, a farmdruero village, shared his experience thus:

‘Through the years, | have learnt that when T. Gdads harvested after 18 months the
fertility of the soil is very high, the residuafesft can last up to four cropping seasons.
Usually after harvesting T. candida, fertility i90%, | plant maize without any inputs;
after harvesting maize, | plant kale, which aftanlesting reduces the fertility to about
50%, then | sow maize again and later under-sovhartsduration fallow of either 3
months (Mucuna) or C. grahamiana (6 months) todphbiack the fertility to 100%.’

Table 4. 5. Farmers’ ‘other’ sources of learning

Sources Siaya Vihiga
n=60 n=60
% of farmers
Neighbour 10 15
Own experience 30 10
Farm Africa (NGO) 3 28
ICIPE (research) 8 45
TSBF (research) 5 3
Kin and affines 25 10
Group member 20 10
Other 8 6

NB. there were multiple responses

Mistaken learning, mis-information and misunderstarding

Different people have different learning abilitieSometimes knowledge may be
misinterpreted by the learner. This study found thé&t some farmers had different
interpretations of knowledge passed onto them abdegrated soil fertility management
options. The cases are discussed below.

Case 1
When the agroforestry programme was testing theofisSethonia as a green manure,
researchers found out that supplementiiigoniawith phosphate fertilisers tremendously
increased the yield of maize. As a result of thfestings, the programme decided to test
this out with many farmers in Siaya and Vihiga mits¢ who were issued with free RP
fertiliser to be used withTithonia when planting crops. This was done so that the
performance could be assessed by farmers on tharfarms. Some farmers who tried
out Tithonia with the free RP fertiliser got the impressionttifi@honia has to be always
used with RP fertiliser. During subsequent yeargemthere was no more free supply of
RP, farmers who had used it earlier stopped uSitigpnia because they could not afford
phosphate fertilisers. Mama Elizabeth from Siadritit stated:
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‘| planted maize using Tithonia biomass once whenagroforestry programme gave
me free RP. | was told that in order for a farmerget good yields, RP fertiliser has to
be added to Tithonia. The following year, | waitedthem to give me fertiliser, | never
saw it and therefore have not planted using Titaawer since because | cannot afford
to buy mineral fertiliser.’

Case 2
Another incidence of mistaken learning is the cafd@ephrosia vogeliiSome farmers
had heard that one of the ICRAF species was a repkdlant. Because they were not sure
of the species, some planteuicunawhile others plantedephrosia candidaThis is due
to the fact that they had heard that the specigsrépels moles was brought by ICRAF
and therefore those who came acrglsseung which had also been introduced by partner
NGOs, planted it because they thought that it Wwagight species for repelling moles.

Case 3

When the agroforestry programme was promoting legous trees/shrubs for soil
fertility management, the majority of farmers thbtghat the leguminous trees would
work the same way as mineral fertilisers. In fadsimfarmers refer to the leguminous
shrubs/trees as ‘fertiliser trees.” When they mdrand did not get spectacular results, as
would have been expected had they used mineralisers, they abandoned the
technologies because expectations were not met.

Discussion and conclusions

Participatory learning in general refers to a psscehereby people interact and learn from
each other. In addition, local people are activei@pants rather than passive objects in the
learning process. The cases presented in this ehdipiminate situations where extension
officers and researchers are taking up new rolesh as convener of farmer meetings/field
days, facilitator, and advisers in the particippttgarning process. And the fact that some
learning takes place on farmers’ fields with farsnas hosts is an operational shift towards
interactive participation. The type of scenario véharmers are given an opportunity to share
their experiences, and engage researchers and &aheers in dialogue, creates an
environment conducive to local adaptation and ition, and is therefore more likely to
generate sustainable adoption. The field day meetioin this chapter generated a lot of
feedback which researchers can use as a resourgalaitning new research to address
farmers’ concerns. Farmers, as has been shown, al@yeadept at hand picking knowledge
they could adapt to their own situations.

The question of who participates and who benefitsfundamental to participatory
processes. This chapter has also shown that dedf@tapts by project officials to put locals
in the driving seat on technology initiatives, ashing genuine participation has remained
elusive. Some people were virtually excluded fréwa learning process. Exclusion was either
by choice (self exclusion) or a product of villagewer politics. Part of the reason lies in the
fact that despite the shift from top down to bottom in development circles, community
structures remain paternalistic, with a few (betducated, better connected) elites (often
older farmers retired from urban employment) cdhirg development initiatives. We had
cases of farmers alleging that there was a lotisgrignination about who participated in
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learning programmes. One farmer alleged that didychairman, his son and the secretary of
the village committee ever attended seminars amd t&uch issues are not unique to western
Kenya alone; rather they highlight key challengdsclv face many development initiatives.
This is a major obstacle to participation, and ssli is tackled, efforts being made to involve
marginalized members of society through up-scabhglevelopment initiatives will have
disappointing results.

Self exclusion comes about because of the gend&iah of labour, where women do
most of the farm and household chores, therebyrigaw time for field days, seminars and
tours. Women are excluded from participatory leagnihrough the way it is organised, yet
when it comes to implementation, they are the anest involved. The point has been noted
by several researchers - e.g. Mudege (2005) andnblaig et al. (1999). Even for those few
women who make their way to field days and semjnanely do they raise a voice, and
hence their participation remains passive. Howwarthen talk of participation when some
members of the community are left out? Unless tffare made to enable marginal voices to
be raised claims to inclusiveness often made bye@ates of participation will be vacuous.
Having women attend seminars, field days, etc isemmugh; they need also to be active
participants in the learning process. What is neéeidespecific attention to empowering
women and the marginalised members of the commusitythat they can have confidence,
and therefore be able to assert themselves, amd ster experiences with other members of
the community. Leaving women out means that a anliat body of knowledge is not shared
with the rest of the community.

Motivation is the driving force behind everydayri@ag. This chapter has shown that
farmers had different reasons for attending fiedysjy seminars and tours. Some farmers
attended these learning forums not only to gainemarowledge on how to manage soil
fertility on their farms but also as a way of saegrtheir place in future development
initiatives brought by external organisations. Tbisservation was also noted by Mudege
(2005) in a study of knowledge production and drgsation in Zimbabwe. In addition, some
participated in tours in order to make some badigded cash from the allowances paid to
them to take part. Development professionals neddke the initiative in teaching farmers to
appreciate the importance of interactive learniegs®ns as a means to generate knowledge
exchange. Policy on handouts should be re-thoudatbe films are better than tours, for
example. Attitudes do not change overnight but ga#lg and eventually we may end up
seeing situations where farmers participate eveiorums for reasons other than securing a
free lunch.

Finally, it can be concluded that inclusive anckrattive learning processes are possible,
but efforts are needed to limit the undue power arildience exercised by village elites
(Chambers, 1997). The requirement is to createaaespy which marginalised farmers can
play a more significant part in participatory preses. In providing genuine space, it is
assumed that, over time, marginalised people withe forward and participate more actively
in development initiatives (Pijnenburg, 2004). Resmen to be involved, gender sensitive
measures need to be implemented, such as holdiegnge when women are free, having
separate meetings for men and women, and encogragimen to share their experiences in
meetings where male counterparts are present. Viftle their confidence will grow.
Women’s confidence may be as important an ingreédisnbiomass transfer in laying the
foundations for stable, sustainable agriculture@stern Kenya.
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Chapter 5

Sharing seed and knowledge: farmer to farmer digsgion of agroforestry
technologies in western Kenya

This chapter has been published in a modified foasa
Kiptot, E., Franzel, S., Hebinck, P. and Richafds2006. Sharing seed and knowledge: farmer to

farmer dissemination of agroforestry technologiesnvestern KenyaAgroforestry System&8 (3):
167-179
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CHAPTER 5

Sharing seed and knowledge: farmer to farmer dissemation of
agroforestry technologies in western Kenya

Abstract

Although there is increasing emphasis on farmeebddnsion in rural development, very few
studies have been done to understand the soci@legses involved. This study was
undertaken to identify farm and farmer charactessthat may influence dissemination of
seed and knowledge of improved fallows and bionesssfer, focusing on to whom, how
and what is disseminated. This was done by carrgnga formal and informal survey
involving a random sample of 120 farmers from Siagd Vihiga districts of western Kenya
involved in a pilot project on soil fertility repiesshment by the World Agroforestry Centre
(ICRAF), Kenya Forestry Research Institute (KEFRNd Kenya Agricultural Research
Institute (KARI). A second survey involved 40 famseselected using a snowball sampling
technique, given seed and information by the @rsup of farmers. Descriptive statistics and
logit regression models were used to analyse dResults presented show that seed and
knowledge were mostly shared along kinship linagitiermore, informal social networks
were found to be more effective for seed dissentnahan for knowledge sharing. This calls
for simplification of technical information by ddepment professionals, in order to help
support farmers’ understanding and communicatiorcarhplex principles. Farmers with
leadership status in their groups, those who be&ldrig many groups, and those with larger
farm sizes were more likely to give out seed fopiaved fallows. These categories of
farmers could be targeted to enhance the spre@ttimfiologies.

Keywords: biomass transfer, improved fallows, kipshes, knowledge generation, seed,
snowball sampling
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Introduction

In recent years, a number of research and developmsitutions working with farmers have
initiated successful sustainable agricultural pcast in the developing world (IIRR, 2000).
Despite the increasing number of successful adgull initiatives, it is clear that most of
them are still only ‘islands of success’ (Prett99%). Whether the potentials and spread of
these initiatives are realised will depend on Is\agflinvestments, appropriate policies and the
development and promotion of new methodologies atrdtegies for up-scaling. New
conceptual frameworks for facilitating scaling u/are therefore needed.

In the past, public sector agricultural extensiord aesearch services in developing
countries played a very important role in promotiaghnological innovation in agriculture.
Between 1970s and the 1990s, the primary policy fmosharing information about new
agricultural technologies in developing countriegswhe Training and Visit (T&V) system
(Benor and Harrison, 1977). Because of much csiticabout the ineffectiveness of the T&V,
the extension system in many developing countrias lheen changing to accommodate
challenges presented by the linear model of tedyydiransfer. A lot of emphasis is currently
placed on participatory learning approaches, wieeerole of extension officers changes
from agent communicating technical messages tolitédor. Despite this change, the
extension system in most developing countries aedyd in particular has not had the
expected impact on small scale farmers.

A wide range of factors contributes to the currsidation. First and foremost, many
extension officers have been retrenched due totatal adjustment programmes imposed by
the International Monetary Fund, leaving a skelettaif to carry out extension. The situation
on the ground is one of demoralised staff with t@di resources to carry out extension.
Secondly, because of high levels of corruption amdmanagement of donor funds in
government circles, there has been a major shiftlanor support to non-governmental
organizations (NGOs) which stepped in to fill trepgn extension. Thirdly, NGOs services
have often been patchy (Davis et al., 2004). Mbsh@ir activities are programme based and
operate in an area for only a few years with ndioorty after they leave. Furthermore, there
is no uniformity in the extension approach usedthHgoquestion that needs to be asked is how
can technologies that have been developed overetlrs by researchers in collaboration with
farmers be extended or scaled up in such an emagat? And this is not just a question of
going to scale, but of finding mechanisms thatanghese processes.

In-order to address these challenges, new appredmdsed on community participation
have come to the fore as a means of offering aguwial technologies to a wider audience
(Franzel et al., 2001). These approaches promateefa as the principal agents of change in
their communities and focus on enhancing theirnliegr processes and capacity, thereby
increasing farmers’ ability to adapt/innovate, makéter decisions and/or influence decision-
making authorities, and also to provide feedbackesearchers. These approaches work on
the assumption that if one farmer adopts a teclyyosmccessfully, other farmers may learn
the innovation from him/her, and share with othdrereby developing a multiplier effect.

One such approach used in western Kenya to dissgminformation on agroforestry is
the village committee approach. This approach amseaching all farmers in a village by
working with representative farmers from existingups in village committees (Noordin et
al., 2001). The committees are formed on the hEsexisting social organizational structures
with the village elder as the patron. The groupeglie a member to represent them in the
committee. The representative farmers go througdird learning process with researchers
and government extensionists, because most agstripreechnologies such as improved
fallows and biomass transfer are knowledge-inteng#¢hnologies requiring understanding of
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the principles behind the practices before implewat@n. The choice of working with groups
is because dense social networks are tapped wgftunps, where according to de Haan
(2001), interaction between actors is greater,gandps are also able to provide social control
and social capital.

The village committee approach works on the asswmpghat farmer delegates would
facilitate further spread of agroforestry knowledgel seed in their social networks thereby
generating sustainable processes and practicesdiNaat al., 2003). Although this approach
has been operational for about eight years, sevesaks are not clearly understood. For
instance it is not clear what is disseminated aadwhom, what farm and farmer
characteristics are likely to influence seed an@wkedge dissemination, and whether
dissemination of technologies goes hand-in-handh wihe associated knowledge.
Understanding these issues will help (i) identify tcategories of farmers to be targeted to
disseminate seed and knowledge of agroforestryntdobies, hence contribute to efforts to
tap or trigger community-based extension mechanfemspreading improved technologies,
i) identify limitations experienced by farmers disseminating seed and knowledge, hence
enable researchers and other development agegé&t tasearch and development to address
these constraints, and iii) provide valuable infation of use to policy makers in planning
community based extension approaches.

Conceptually, this study takes the view that innioves and adoption processes take place
in social contexts (Leeuwis and van den Ban, 20@ddege, 2005). Decision making
processes involves social networks (groups, faméiations, etc) as well as farmer
relationships with agencies such as extension eselrch organizations. These relationships
shape the degree to which new ideas are taken dpslaared. According to Mango and
Hebinck (2004), sharing ideas and resources (eagzenseed) is a function of the respect that
people have for each other. This study therefaredito examine empirically:

i) Dissemination of seed/information/knowledge of ioywd fallows and biomass
transfer from ‘first generation farmers’ (farmers ¢ontact with researchers and
extension agents) to ‘second generation farmers.’

i) Factors that influence a farmer to disseminatermégion and seed.

iii) How and what is diffused to second generation fasme

iv) The reasons why second generation farmers obtaanedestablished seed of
specific species.

V) The experience of second generation farmers wghngnous species.

Vi) The technical information given to second genermatiarmers in relation to
establishment and management of improved fallows.

Research on improved fallows and biomass transfeniwestern Kenya

Research on soil fertility in western Kenya begathe late 1980s, after ICRAF carried out a
diagnostic study in the area that found that low festility was a key problem (Place et al.,
2003). During the same period, Smaling (1993) distadd that nutrient outputs from western
Kenyan farmers’ fields exceeded inputs by a widegmna Drawing from this evidence,
ICRAF in collaboration with KEFRI and KARI estalilisd a research programme in western
Kenya in 1988 to address soil fertility problems.

Initial technology design focused on the effechetigerow intercropping on crop vyields.
Later on (in 1991) research on improved tree faildvegan. Fallowing of land has always
been part of the farming system in western Kenyavéver, pressure on land has forced most
farmers to reduce their fallow periods. These &mad fallows can no longer restore the
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fertility of the soil, hence the promotion of impex tree fallows which are regarded as a
valuable low cost option for restoring soil fetiilin Africa (Kwesiga et al., 1999; Niang et
al., 1998b). Instead of letting the natural vegetatdevelop freely, selected leguminous
trees/shrubs or cover crops are planted at highityeio replenish soil fertility.

The only species used in on-farm trials of improwex® fallows in the early 1990s was
Sesbaniagesbania sesbdh) Merr.), an indigenous species which accordmétvesiga and
Coe (1994) had proven its potential in SoutherricAfiand was a prolific biomass producer
under western Kenyan conditions (Onim et al., 199wever, because of difficulty in
germination and high incidence of nematodes (Flad®89), its uptake by farmers was very
low. Based on that finding, research on alternaspecies was initiated. Screening trials
resulted in the selection of new species. In mases these were shrubs with a shorter life
cycle than Sesbania and could be direct seededspéees wereCrotalaria grahamiana
Wight & Arn, Tephrosia vogeliiHook. f, Tephrosia candidaDC, Crotolaria paulina
Schranck,Crotalaria striata DC, Crotolaria ochroleucaG. Don andCrotolaria agatiflora
Schweinf (Niang et al., 1998b).

Additionally, testing of locally available shrubsasv done from the mid 1990s in
collaboration with the Tropical Soils Biology ancerklity Programme to look at their
potential to supply nutrients to maize crops irugand-carry system. One speci€éghonia
(Tithonia diversifolia(Hemsley) A. Gray) was found to be the best beatragrseveral because
of its ease of establishment, easy handling (ffékayns or sharp leaves), high concentrations
of nitrogen (N), phosphorous (P) and potassiumifKi}s leaves, and good yield impact on
crops (Jama et al., 2000). In the beginnihighonia leaves were gathered from roadsides or
farm boundaries and applied to plots at plantingeti Later, a whole range of management
options were explored by farmers, but in all caaesystem of biomass transfer was practiced
(growing the shrub in one place and applying tloenaiss in another place).

After a few years of on-station trials, the teclugiés were taken to farmers’ fields on a
trial basis in researcher designed/farmer managag.tin the mid-1990s, this evolved into
farmer-designed/farmer managed trials where farmense invited to try out some of the
species on their farms. Regular monitoring was talen at various stages of
experimentation and adaptation (Noordin et al., 300 1997, the KEFRI-KARI-ICRAF
pilot project on soil fertility replenishment - teafter referred to as the ‘pilot project’ -
embarked on wide scale dissemination using commyibaised participatory approaches. This
was done in partnership with the Ministry of Agiicue and various NGOs in the area.

Description of the research area

This study was undertaken in Vihiga and Siaya idistiof western Kenya because of the fact
that they were used as sites for the pilot proj@oth districts are faced with high poverty and
low agricultural productivity due to nutrient degacy, with the major limiting nutrient being
P, although N and K are also important (Shepheml.e1996). The altitude is about 1500m
above sea level and rainfall bimodal, averaging0i6800 mm per year. The majority of
farmers use animal manure, but typically the qualitd quantity is insufficient to replenish
soil fertility. The use of mineral fertilisers isre as farmers are too poor to afford them.
Farming is further constrained by heavy infestatbrstriga Striga hermonthicaenth.,), a
parasitic weed that substantially reduces maiz&lyig-armers have secure rights to their
land, although farm sizes have been declining,agreg 0.5 ha in Vihiga and 1 ha in Siaya.
Maize (Zea maysL.) intercropped with beansPlaseolus vulgarisL.) are the main
subsistence crops.
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Methodology

Two surveys were undertaken to understand farmé&rtoer dissemination. The first
involved a random sample of 120 farmers drawn frist of farmers in eight villages
participating in the pilot project from 1997. Thstlwas based on project records, information
from village elders and extension officers. Theheigllages are among 17 villages in western
Kenya serving as pilot sites for dissemination gfoforestry technologies based on the
village committee approach. These farmers who aeedirect links with the pilot project
are referred to in this chapter as “first generatfarmers”. They had received seed of
improved fallows between 1997 and 2000 and had beaived in various trainings (field
days, tours and seminars) on agroforestry techredpfarmers who have had no direct link
with the institutions but received information aseked from the first generation farmers are
referred to as “second generation farmers”.

A second survey was undertaken with 40 second ggoerfarmers. The sampling
method used was an adaptation of snowball samptlefined as a technique for finding
research subjects in which one subject gives tbeareher the name of another subject, who
in turn gives the name of another (Vogt, 1999). ¢kding to Spreen (1992) snowball
sampling can be placed within a wider set of lirdcing methodologies which seek to take
advantage of the social networks of identified oesfents to provide a researcher with an
ever-expanding set of potential contacts. This @geds based on the assumption that a ‘bond
or ‘link’ exists between the initial sample and @thin the same target population, allowing a
series of referrals to be made within a circleafuaintance (Berg, 1988).

First generation farmers were asked to give naniesecond-generation farmers, i.e.
farmers to whom they had given seed and informalitbere were some limitations, however.
Some farmers could not remember the people to whesnhad given seed (and therefore the
study may have missed out on some recipients)evdtiiers could not remember the specific
years. The results presented are nonetheless deentedindicative of the kind of people
with whom first generation farmers typically sharseded and knowledge. Based on this
information, a list of second-generation farmers wanstructed, and a random sample of 60
farmers picked from the list. Follow-up was madehvthis group of farmers given seed of
improved fallows and information on biomass transf€he research team ended up
interviewing 40 second generation farmers. TheraZBecould not be interviewed for various
reasons: illness, death, pressure of work, andailadiity at the relevant time.

The research method used for the two surveys wtslate formal interview using a
structured questionnaire, informal interviews amgitipipant observations (e.g., the research
team often interacted with farmers while they wakk®r in social functions such as
weddings, funerals and group meetings). Ten keyménts (two village elders, two KEFRI
staff, two extension officers and four farmers) evatso interviewed using a semi-structured
guestion list, to identify key topics for formulagj the structured questionnaires.

Data collected included variables shown by Sinjale2004) to play an important role in
the distribution of seed of fodder legumes in cankKenya. These factors were status of
farmer in the group (group official or not), numlzdrgroups a farmer belongs, and relative
wealth (measured in terms of livestock ownershiyiferature reviews such as Feder et al.
(1985); Franzel (1999) and Keil et al. (2005) afsumnt to the importance of farm size,
education level, labour availability, gender of kebold head and age, as influencing
adoption. This study tested these variables usingiairegression model, presuming as causal
mechanism that adopters of improved fallows witbeas to seed share it with others in their
social networks.
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Results

Use of improved fallows and biomass transfer Ist fieneration farmers

Generally the planting of improved fallows by famhievho were given seed by the project
(first generation) was very low, except in 1999 2002, when the proportion shot up to 45%
and 52% respectively. In 2003, the percentage aritpts dropped to 31%, with a number of
farmers abandoning planting of fallows (Table 5.By 2004, only 34% had improved
fallows, 38% were usin@ithonia directly as a green manure and 14% were using it i
compost. The reasons given for not planting falloarsfor abandonment, were small farm
size (63%), no noticeable increase in crop yiel@%), lack of a market for seed (18%),
improved fallows do not provide edible products J3%ck of labour (3%) and lack of
knowledge (2%). Since there were relatively fewnfars with the improved fallow
technology, this has implications on farmer-to-farrdissemination of seed. The direct use of
green manure ofithonia (biomass transfer) is generally low. This is baeaof its labour
intensiveness, while a few farmers opt to use itampost, which according to them is less
labour intensive.

Table 5.1. Proportion of first generation farmesing agroforestry technologies in western
Kenya.

Year 1997 1998 1999 2000 2001 2002 2003 2004
% of first generation farmers (n=120)

Improved 20 28 45 27 33 52 31 34
fallows

Biomass 12 15 29 22 25 41 45 38
transfer

(Direct use

of

tithonia)

Tithoniain 0 0 0 0 0 3 20 14
compost

Who is likely to give out seed of improved fallpeaes, and to whom?

Out of 120 farmers who received seed, only 47 (3%¥ters gave out seed of improved
fallows between 1997 and 2004. Twenty-five peradriirst generation farmers interviewed
gave out seed to their relatives, 13% to group neembl2% to neighbours and 12% to
friends (Table 5.2). Visiting relatives is a velgynemon social activity in western Kenya (e.g.
for funerals, weddings, group meetings or just aswatesy call). Those who did not give out
seed indicated that they did not have the techmedp@nd therefore the seed. Although all
120 did receive seed, distributed for free, nopkihted.
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Table 5.2. Categories of people who received seed

People given seed % of first generation farmers who
gave seed
(n=120)

Relative (kin and affines) 25

Group member 13

Friends 12

Neighbours 12

Others 10

*None 60.8

NB: There were multiple responses. 60.8% of fiestayation farmers did not give out seed at
all).

Factors likely to influence giving out of seed amirmation

Four variables influenced farmers to give out seed, all were significant at P< 0.05 (Table
5.3).

Table 5.3. A logit regression model of factors Ijkéo influence giving out of seed of
improved fallows and information on biomass transfgfirst generation farmers

Giving out seed of Giving out information on
improved fallow () biomass transfer (¥

Parameter Coefficient Standard er@wefficient Standard error
Age -0.02 0.02 0.01 0.02
Gender 0.10 0.51 -0.28 0.55
Farmers’ status in group 0.95** 0.49 0.89* 0.49
Farm size 0.50** 0.20 0.15 0.19
Education (No. of years -0.16** 0.08 0.01 0.08
schooling)
No. of improved cows -0.39 0.25 -0.19 0.24
No. of adults working ¢  0.05 0.30 -0.40 0.34
farm (Labour)
No. of groups a farm 0.54* 0.24 0.11 0.25
belongs to
Constant -0.67 1.60 -1.40 1.68
Nigelkerke R
Model Y;=0.22
Model Y»=0.09

Dependant variables:;¥Giving out seed of improved fallows and-%iving out information

on biomass transfer (0=No, 1=Yes). Definition ofalpative independent variables:
Gender=dummy=0 if Male and 1 if female; Farmerstis$ in group, Non-official=0,
Official=1. *, **, significant at 10%, 5% level gfrobability

100



In the regression model, statistically significaositive regression coefficients are found for
the independent variables farmer status in groanm fsize and group memberships (i.e. the
number of groups a farmer belonged was positivaly significantly associated with giving
out seeds). There is a small but negative associattween giving out seeds and education.
Several variables had no significant influence omng out seed for improved fallows: age,
gender, number of improved cows (a proxy for weatthd number of adults working on
farm. Only one of the above variables significantlffluenced giving out of information on
biomass transfer (P<0.10). This was farmer statute group — i.e. whether a farmer is an
official of his/her group.

Who are the people who gave second generation farseeds of improved fallow species?
This looks at the same process as shown in Tab|ébGt from the standpoint of the recipient
of the seed. The variable is the relationship betwgiver and recipient. An explanation for
differences between Table 5.2 and 5.4 is that tiseseme overlap in roles; a person can be a
neighbour and a friend, and the giver may say kefsve seed to a neighbour while the
recipient identifies the giver as a friend. Thifiye percent of the second generation farmers
were given seed by their relatives, followed byugronembers, friends, neighbours; 8 % said
they were given seed by members of their respectiveches (Table 5.4). These results agree
with the findings in Table 5.2 in showing that telas (kin and affines) are the single most
important source of improved fallow seed. Few fasna@ted neighbours as an avenue for
sharing seed. There were several reasons givemarbefs for not seeking seed from their
neighbours. One reason was that some neighbours lmgher social status and therefore
other farmers would not feel comfortable going lteit homes for seed. Secondly, farmers
who have been collaborating with development ptsjéave had a lot of attention from the
pilot project i.e. being visited by dignitarieskéa for tours, participation in workshops etc.
This in turn made other farmers develop some jegl@nd resentment towards them.

Table 5.4 Source of seed given to second generation farmers

Relationship  with  th % of farmers given seed

person who gave seed n=40
Relatives (kin & affines) 35.0
Group 25.0
Friend 17.5
Neighbour 10.0
Church member 7.5
Others 5.0

Species/technology disseminated to second geneffatimers

The species second generation farmers received theednost wasTephrosia vogelii,
followed by Crotolaria grahamiana(Table 5.5).Tephrosiawas the most popular species
because many farmers believed it repels moles, jarmeoblem in western Kenya. Moles
destroy crops such as sweet potatoes, bananasaasavas, and farmers have no means of
getting rid of them. There are a few people whe tmaoles, but they do it for a fee, which
most farmers cannot affor@rotolaria grahamianawas also in high demand because it is a
prolific seeder and is also a short duration fallep. It takes only six months in the farm
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and therefore, if planted, farmers would only faregne season’s crop, unlikeephrosia
which takes longer in the farm. And once plantdw $eeds continue germinating every
season. With the availability of a ready market $eed, farmers thought they might make
money out of this species. A few (8%) plantexbtolaria ochroleuca- especially women -
because its leaves are used as a vegetable (T&h)leBoit it is not very effective for soil
fertility improvement because it produces littlefiass.

Table 5.5 Seed disseminated to second generation farmers

Seed received % of second generation farmers who
received seed
n=40

Tephrosia vogelii 68

Crotolaria grahamiana 33

Tephrosia candida 23

Crotolaria ochroleuca 8

*Mucuna prurieng(L) DC 5

Others S

NB — totals add to more than 100% because somesfarmaceived more than one seed type
* a leguminous cover crop used for fallow that wasoduced by partner NGOs so that
farmers could have a wide range of species to ahfrosn.

Technical information given to farmers at the tiaigeceiving seed of improved tree fallows
When second generation farmers were given see@llnaftthem were given technical advice
on how to establish and manage an improved falllidvirty eight percent indicated that they
did not receive any technical advice. While 65%ewgiven information about the benefits of
improved fallows, only 30% were instructed on hawd avhen to sow (Table 5.6Jhe study
did not ascertain the quality of information giv@&ut the fact that some established improved
fallow trees/shrubs scattered in their farms irgteffollowing the recommended spacing
implies they may not have been given the rightrmiation, or that they rejected it in favour
of an experiment of their own design or, most lkehey were anxious to prevent moles and
thought scattering would be the best way to d®itly 23% of second generation farmers
indicated that they had also received informatioriie use oTithoniaas a green manure.

Table 5. 6. Technical information received by farsne

Information received at the time seed w&$ of farmers

given n=40
Benefits of an improved fallow species 65
No technical advice given 38
When and how to sow an improved fallow 30
Biomass transfer and its benefits 23
When to harvest seed from an improvezD
fallow

Residual effect of an improved fallow 8
Information about other ISFM options 5

Nutrients replenished by an improved fallow 5

NB: The totals are more than 100% because somefargave more than one response
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Farmers’ expectations before planting improveddai and their perceptions thereafter
Farmers’ expectations differed considerably froseegcher and extensionist motivations for
introducing the practice. Although the shrubs/treese mainly promoted for solil fertility
management, second generation farmers obtainedsattiseeds for other purposes than soil
fertility. The majority of second generation farmeg65%) indicated that they sought and
received seeds dfephrosia vogelibecause of its mole repelling properties (Tabm. F-ifty

five percent planted improved fallows for sale eéd. Fuelwood was not a major reason for
planting improved fallows, although it ended upngeihe most commonly mentioned benefit
(Table 5.7). A few farmers, especially women, ptainsome shrubs — e.Bephrosia candida
andTephrosia vogelit for firewood. As for soil fertility managemernly a minority (28%)
said they had noticed an improvement in crop ydhith they attributed to an increase in soil
fertility. Some did not notice any increase foruanber of reasons. Firstly, some farmers did
not plant the shrubs as recommended, but scatthesd in their farms, and hence did not
produce enough biomass to create an impact. Secosaiine of the farmers planted the
shrubs on only a very small portion of their laathd only for one season, and hence the
increase in soil fertility may have been too snial them to notice. A somewhat larger
number (48%), however, did indicate that they haticed an improvement in soil texture.
They claimed that the soil was darker, softer amslez to till than before. There was also a
reported reduction itrigainfestation (35% of farmers).

Table 5. 7 Farmers’ expectations before planting improved fedlows and positive aspects
experienced thereafter.

Farmers expectations Positive aspects
(before planting) experienced (after
planting)
% of 2" generation farmers
(n=40)

Repel moles 65 5
Sale of seed 55 8
Soll fertility improvement 50 28
Fuelwood 18 93
Improved soil texture 0 48
Reduction ofStriga 0 35

NB: The totals sum to more than 100% because seapondents gave multiple responses

The motivating factor for most farmers for seeksagds offephrosia vogeljiwas mole
control and to generate income from the sale ofiseBut after planting it only 5% claimed
that moles had reduced on their farms. If it hag l@meficial effect in this respect, it is hard
for farmers to quantify. After seeing little or redfect on moles, most farmers who had
plantedTephrosiafor that particular purpose abandoned it compjetelarket for seed was
another factor that motivated farmers to plant ionpd tree fallows, because the pilot project
bought seed from farmers to distribute to othemfas. This explains why there was an
increase in the use of improved fallows from 200@®01, with a peak in 2002 (Figure 5.1).
But by 2001, there was a glut of seed and the pitoject stopped buying. Most second-
generation farmers came to learn about the seekemtmo late, and by the time they had
planted the shrubs/trees the pilot project hadpsdpurchasing seed. They found no market
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for their seed, therefore, and some promptly stdgganting the shrubs/trees (Figure 5.1). In
fact, only 8% of second generation farmers manageabtain money from the sale of seeds
(Table 5.7).

40 -
35 - Improved
fallow
n 30 -
E 25 - = = .Tithonia as
I 20 - green
% 15 - manure
(]
> 10 - Tithonia in
compost
5 |
0]
P E S
Years

Figure 5.1 Trend in the use of improved fallows and biomaaadfer by second generation
farmers in Siaya and Vihiga districts from 2000-200

The scenario for biomass transfer changed from 20@Ronia’s direct use as green
manure declined but its use in compost increaseggi@ 5.1). The direct use dithonia as
green manure is a very laborious task. Farmers tatarvest the shrub, transport it to their
farms and then chop the leaves into small piecesde@sing it for planting crops. An easier
alternative, which farmers seem keener to embiadbge use offithoniain compost. Instead
of choppingTithonialeaves into small pieces, the farmer separatewtioely twigs from the
leafy biomass, and adds the leaves to the compiogtith other farmyard refuse. By doing
this, farmers save on the time and labour assatmaith chopping upTithonia Farmers
claimed that wheffithoniais put in the compost pit, the farmyard matenmathe pit breaks
down faster.

Discussion

Seed and knowledge sharing networks

The results confirm that informal social networkgelatives, friends and groups - are
important avenues for spreading new technologidse implications of the finding that

knowledge is primarily shared along kinship tiee aonsiderable. What this means is that
family linkages may have a higher potential for axging a network of seed and knowledge
sharing than the development groups on which abtertas so far been focused. The extent
to which friends, relatives and development growgmiership overlap was not investigated,
however, and further research is needed on thigedulSharing of knowledge and seed
through kinship ties has been indicated in a nunabgarticipatory learning programmes,

such as farmer field schools. For instance, Na#tar(?005) - in a study of cowpeas and
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farmer-to-farmer extension in Benin - reported tlaamers shared information along kinship
ties, with friends and neighbours. Other studieselraade similar observations (e.g. Simpson
& Owens 2002, and van der Mey, 1999).

The findings also suggest that kinship ties areenmportant in technology dissemination
than physical proximity; more farmers received/g@eed to their relatives than to their
neighbours. Jealousy was given as a reason for &amers not asking for seed from their
neighbours, with whom they have been collaboratingdevelopment projects. The
implication for this is that development projedtattgive too much attention to some farmers,
end up causing social tensions that undermine missgion of agricultural innovations. Such
problems might be avoided if projects paid morerdgtbn to social inequality and power
relations in Kenyan rural life.

Groups featured as the second most important aviemugharing seed and information
among farmers. Development organisations prefevaik with groups in their endeavour to
reach many farmers. Although groups can be a usefaicle for rural development, not
everyone belongs to groups. This may be becauieahability to pay membership fees or
due to other personal or social issues. In up+sgalother mechanisms for initiating
spontaneous spread — notably family processes Ibotmaass media, public meetings, and
seminars - should not be ignored. According to @#rfand Lawrence (1997), mass media,
especially radio, can be a cost effective way ébrming a large population. On the hand,
Davis et al. (2004), in a study of farmer group&enya, found that traditional methods such
as public meetings played a very important rolenformation dissemination, although some
development professionals such as Bentley et @b3Rsuggest that quality is compromised
at the expense of quantity. A general lesson se¢erne that development projects should use
a variety of approaches, and carefully evaluate twharks, and how, but also which
mechanisms can be combined to produce enhancextsafiespecific contexts.

Factors that influence farmers to share seed afakimation

Farmers who were officials of their groups, andsthavho belonged to many groups, were
more likely to give out seed. What this impliestimt social capital is a major asset in
dissemination. Farmers who belong to more groufesant with more people and therefore
have more opportunities of sharing information thhose who do not. Those who hold
leadership positions in their groups also intevétth more people by virtue of their positions.
These people can therefore be targeted to sprdadmation and technologies in their
communities. Similar observations were made byaS@tjal. (2004) in a study of farmer-to-
farmer dissemination of fodder legumes in centrahya. But targeting the more educated
may not be a priority, since farmers with more geafrschooling were found to be somewhat
less likely to give out seeds of improved fallowke implication can be read in reverse - that
even the less educated can disseminate seed aatbteehey should be included among the
groups targeted to assist in the informal spreadalfnologies.

As expected farm size influenced giving out of sekinproved fallow species. Farm size
positively influences the adoption of improved dals (Keil et al., 2005; Phiri et al., 2004;
Franzel, 1999); therefore it is not surprising thiatalso influences farmer to farmer
dissemination. Improved tree fallows occupy lanat thould otherwise be used by crops and
therefore farmers with small farms are reluctarfbtego a season’s crop in order to have soil
fertility enhancing trees/shrubs of no immediated§g. These larger farms could be used as
sites for field days and inter-farm visits so th#ter farmers could learn from them. But a
problem is that they are not typical, so replicatmn the mass of smaller farmers may be
hindered. Larger farms might belong to wealthiemfars, and the study has provided some
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evidence that poorer farmers might not be comféeta visit larger farms used for
demonstration, since this might evoke jealousies f@ar of dependency. This possibility
cannot be ruled out because the results presefieded that some second-generation
farmers did not seek seeds from their neighboucaus®e they belonged to a higher social
grouping. Researchers confronted with such a dilammast find other ways of learning and
dissemination that do not marginalise the poor.

What is shared among farmers: seed versus knowledge

This study showed that not all farmers who receied plant it, and therefore development
practitioners need to be aware that some farmeesve seed just because it is distributed for
free, and may have no intention of planting. Follops should often be made during the
initial phases of projects to ascertain whethem&s plant or not, and the reasons behind
their actions. This will give development practiters information about farmer perceptions
of the technology. Secondly, not all farmers wheeree seed from their fellow farmers are

given the technical information that goes withahd even for those who are given such
information, the quality is at times suspect. Fasmadeed need support from institutions

with the requisite expertise. Back-up informatioan coften be effectively communicated

through lower cost means such as radio.

The results also showed that seed is more easdlsedithan technical principles. Some
technical issues, such as nutrient replenishmedhtlas residual effects of technologies, may
be too complex for farmers to understand and dissEm to other farmers. Similar
observations were made by Simpson and Owens (2088)Mele et al. (2005), and van
Duuren (2003) in their studies of Integrated Peah®&ement (IPM) and farmer field schools.
Here also, farmers more easily shared seed thammation on agro-ecological concepts or
principles. This poses a major dilemma for develeptmprofessionals and their efforts to
upscale. If farmers with the technologies cannqgilar the underlying concepts to other
farmers, then there is a real danger of farmergtauyp technologies without sufficient
information to get maximum benefits, and thus fergnthe idea that the approach is bad.
What is needed are simple techniques and decisippost tools developed jointly between
farmers and researchers to help support commuacamnd understanding of more complex
principles. It will then be easier for farmers riatio share technologies and principles with
other farmers irrespective of their literacy status

Farmers also seem more readily to share informaiorsecondary uses/benefits of the
technology rather than the initial usages for wtitad technology was designed. For instance,
second generation farmers got seed epbhrosia vogeliand Crotolaria grahamianamainly
because of pest control and commercial possildlitiend not because of soil fertility
management. This clearly demonstrates that farnaees indeed more concerned with
technologies that have immediate benefits and @sg ® implement. Future research on soil
fertility should therefore emphasise improved fallmptions that have other tangible
economic benefits in addition to replenishing $eitility. Farmer claims about mole repelling
gualities of Tephrosiain western Kenya are not new (Place et al. 2008, far Uganda
Douthwaite et al. 2003), although these authordtiulithe efficacy of ephrosiain repelling
moles. The fact that 68 % of farmers got see@egfhrosiafor this purpose and after planting
it only 5% claimed that they had noticed a reductio the number of moles seems to
reinforce these doubts. It is perhaps useful thi@nsists study the chemical components of
Tephrosiato ascertain whether it has mole repelling proggrtut also (and more important)
undertake work on low-cost alternative control op$, since farmers in western Kenya are
clearly signalling, by their keenness to experimetth Tephrosia that the problem is a
significant one for them.
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Knowledge generation by farmers

This chapter has demonstrated that knowledge isrdim It is constantly produced and
reproduced, shaped and reshaped and yields maeg tfpknowledge, differentiated within
and between localities (Mango, 2002). This meaaskhowledge that enters a locality is not
simply internalised, but becomes transformed byouar actors to suit their circumstances.
According to Joshi et al. (2004), knowledge comimsly evolves as farmers learn both by
evaluating the outcomes of previous actions andlserving the environment. In the study
presented here, improved fallows and biomass wanschnologies were introduced to
address the problem of soil fertility in westernniga. Farmers transformed the initial
knowledge and came up with other uses of the tdobies to address pressing problems such
as pests and scarcity of labour. The original iratiow of choppindithoniainto small pieces
and applying it as green manure did not fit in wath the socio-economic conditions of most
farmers and therefore they came up with the ldssriaus alternative of using it in compost
(Figure 5. 1). According to Jama et al. (2000),stderable labour is required for cutting and
transporting biomass to fields, especiallyTithonia is far from the homestead. As for
Tephrosia some of them discovered that in addition to &itility improvement, it might
also repel moles, a claim contested by other fagrafter getting disappointing results (Table
5.7).

The implication of these findings is that knowledgmeration is a continuous process and
therefore researchers and extension staff needhcontsly to keep in touch with farmers so
that they can capture new local knowledge. This keawledge can then be fed back into the
research and development (R&D) system to addreissamdling issues, e.g. the mole repellent
gualities of Tephrosiaand the merits/demerits of usiAgthonia in compost versus direct
application as green manure. According to Tiwaralet(2004), this demands new thinking
and skills amongst researchers & extension staff,reew institutional mechanisms and tools
to facilitate their interaction with farmers. Oneis to create knowledge bases designed to
capture new knowledge from farmers and feed it battk the R&D system (Walker et al.
1995). A carefully developed, managed and updatemviedge base provides a powerful
central point of reference in the process of deuielp interventions to constraints to land use
systems. A case in point that may offer some goeadtge lessons for western Kenya is
provided by Walker et al. (1997) in a case studthefPakhribus Agricultural Centre situated
in the eastern hills of Nepal.

Conclusion

This study has confirmed that farmer to farmer ehsimation provides a potential alternative
mechanism for the spread of agricultural techn@sgKinship links may be more important

than developmental groups. Also, it is important rexognise that as farmer-to-farmer

dissemination takes place the message and uptakges. Technology is re-shaped in the
process of farmer-to-farmer transfer. However, nstuglies are now needed at different sites
to see if the results reported here, and the mésinanof trustworthy transfer (such as

kinship) are found across different social conteiMsre understanding is also needed on
spread of knowledge and artefacts (such as seet®psa barriers between different

socioeconomic groups, and whether mechanisms oéfega are the same among men and
women.
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Chapter 6

Adopters, testers or pseudo-adopters? Dynamideeaidge of improved tree
fallows by farmers in western Kenya

This chapter has been published in a different fasm

Kiptot E., Hebinck P., Franzel S. and Richards BO72 Adopters, testers or pseudo-adopters?

Dynamics of the use of improved tree fallows byfars in western Kenyagricultural System94
(2): 509-519.
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CHAPTER 6

Adopters, testers or pseudo-adopters? Dynamics dii¢ use of improved tree
fallows by farmers in western Kenya

Abstract

Although there has been increasing research oadbption of agroforestry technologies over
the last decade, few such studies have assessdcupter a long period and many are based
on a single snapshot in time. Furthermore, moshede studies have mainly looked at non-
adopters and adopters; only recently have soci@ntgsts considered testers. A further
category of users neglected in adoption studiedban re-adopters of technologies. Studying
this group provides an interesting and more nuangedkerstanding of adoption and re-
adoption. Methodologically, most adoption studieg guantitative methods and fail to link
their findings to wider socio-economic, politicaddainstitutional settings. This paper presents
a study of the dynamics of improved tree fallow bgdarmers in Siaya and Vihiga districts
of western Kenya over a period of eight years.sgksuboth qualitative and quantitative data
critically to discuss the motivations of adoptdesters/rejecters and re-adopters. The results
show that the process of adoption is highly dynaamd variable with farmers planting
improved fallows and discontinuing or re-adoptihgrh due to a whole range of factors, of
which soil fertility management is just one. Théaetors included incentives from projects,
the tying of adoption to credit programmes, prestigarticipation in seminars/tours and the
availability of a seed market from projects promgtimproved fallows. Farmers planting
improved fallows for such reasons may be termedugde-adopters.” There were significant
differences in adoption between the two districtsth more farmers in Siaya planting
improved fallows than in Vihiga. A majority of faers in Vihiga (53%) who were given seed
never planted improved fallows, even though they @en exposed to the technology. Some
40% of farmers in Siaya and 38% in Vihiga plantegroved fallows but later rejected them.
This has some important implications for reseansti development. For improved fallow
technologies to be attractive to farmers, they nmisvide other tangible economic benefits
besides soil fertility managment. This presentshallenge to researchers who must better
attune themselves to the needs and demands of raiimthey wish to see their research
findings widely adopted.

Keywords: adoption dynamics, agroforestry, oppasnm improved tree fallows
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Introduction

Agroforestry as an applied science has made meghmblogical advances in the last three
decades (Sanchez, 1999). Yet, despite some suscesaay agroforestry technologies in
different parts of the world have failed due to ladoption rates. As a result, agroforestry
researchers have argued for more socio-economieamnds to understand how farm
households view and understand the technology {(®and 995; Current et al., 1995; Mercer
and Miller, 1998). This has led to increased redeavn the adoption of agroforestry
technologies in the last decade, and a comprehensiv of studies on adoption of
agroforestry technologies has been documented haridgak et al. (2003). Despite the
increasing number of studies, some shortcomingsairem

First and foremost, most adoption studies are basedl single snapshot in time, whereas
agroforestry adoption is a dynamic process thatiscover a long time period. It involves
farmer experimentation, which takes longer thandgricultural crops because the benefits
may not be realised immediately. According to Péiral. (2004), the experimental phase for
improved fallows may take 2-3 years. The literatane agroforestry adoption mostly
discusses early adopters and the use of the inoavat a specific point in time. Yet,
understanding adoption over time provides lessohikhwcan be used in planning future
projects. Pattanayak et al. (2003) attribute tlo& & a longer time focus in adoption studies
mainly to a lack of adequate time series data sets.

Secondly, most adoption studies do not differeatimtween different categories of users,
such as those who are testing the technology amsktivho have adopted it. A review of
literature shows that researchers have only receatine to differentiate between adopters
and experimenters, notable examples being Adesiah €000), Ogunlana (2004) and Keil
et al. (2005). However, none of these studies neiseg re-adopters (farmers who stop using a
practice but then take it up again) or pseudo-asgfarmers who use a practice not because
it is useful but because they seek benefits fronjepts promoting the practices, such as
credit, prestige or cash from producing projecutsjp.

Thirdly, a majority of adoption studies do not coles the wider socio-economic, political
and institutional settings in which farmers are edded. The studies are generally based on
formal household survey data collected using qaestires which are later subjected to
statistical analysis. Most use regression modebkxfmain the factors that influence adoption
(Mercer, 2004). Long and Long (1992) and Long (20&Que that adoption is not related
alone to the technology, or to socioeconomic fagtor to the research and extension method
applied, but is a result of complex interactionsaaen people, technologies and institutions.
Therefore formal household surveys alone are irgefft to understand the dynamics of
adoption. Hence, a detailed case study and/or Hifgory approach is also needed to
understand and explain the patterns of adoptiors @éper adopts such an approach to assess
the dynamics of the use of improved tree fallowswiestern Kenya, taking account of
temporal dynamics, different categories of use, taedwvider socio-political environment that
affects adoption. The study covers a period of teygtars and is based on data collected in
2004 and 2005.

Problem context

One of the most serious constraints to the sudidityeof agriculture in sub-Saharan Africa is
declining soil fertility. In the past, African faens managed soil fertility on their farms by
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fallowing their land. As population increased, paihduced by advances in health care,
fallowing of land reduced, with many farmers adogtintensified land use practices that
required fertilisers to replenish nutrients. Manfridan states subsidised fertiliser prices to
stimulate fertiliser application, but these subssdivere later removed. In Kenya, for instance,
subsidies were cut by 50% in 1972/1973 and comgletghdrawn in 1978/1979 (Ruigu et
al., 1985). The removal of such subsidies, due ttacwral adjustment policies, has
substantially increased costs for many farmers (FA@1) who now cannot afford to use
fertilisers. This has exacerbated the problem ofidi@g soil fertility, leading to reduced crop
productivity (Cooper et al., 1996; Sanchez et1#97).

The use of improved tree fallows has been propasea sustainable low cost alternative
for improving soil fertility on smallholder farmsffacted by soil degradation because of
continuous cropping (Sanchez et al., 1997; Sanct®29). Kwesiga and Coe (1994) argue
that improved tree fallows, the deliberate plantfigast growing leguminous trees or shrubs
in rotation with crops, have great potential fopnaving soil fertility in areas where nitrogen
(N) deficiency is the main fertility constraint.dfrzel (1999) points out that by providing N to
crops, tree fallows can potentially help farmergpiiave their fields and incomes, thereby
improving food security. Farmers are currently itestimproved tree fallows in several
African countries, including Kenya, Zambia, Camerodanzania, Malawi and Zimbabwe.
These tests are being carried out in collaboratigth national agricultural research
institutions and the World Agroforestry Centre (I®R. Although farmers have been testing
them since the mid 1990s, not much has been repalteut their uptake, particularly in East
Africa. Most published findings on adoption are nrowestern or Southern Africa,
specifically Zambia. This paper analyses the adoptirocess of improved tree fallows by
farmers in western Kenya since 1997.

Historical perspective: Research and development amproved tree fallows in western
Kenya

A diagnostic study in western Kenya in the late d98lentified poor soil fertility as a key
developmental constraint (Minae and Akyaempong8)98uring the same period, Smaling
(1993) established that nutrient outputs from Beld western Kenyan exceeded inputs by a
wide margin. These concerns led ICRAF, in collaborawith the Kenya Forestry Research
Institute (KEFRI) and the Kenya Agricultural Resdarinstitute (KARI), to establish a
research programme at Maseno in 1988 to addrdderibity problems in western Kenya.
Initial research focused on hedgerow intercropping,in 1991 research on improved tree
fallows began as fallowing land has always beehgfahe farming system in western Kenya.
However, pressure on land has forced most farnoersduce their fallow periods, which are
now insufficient to restore the fertility of the isdhence the promotion of improved tree
fallows. Initial technology design focused on bdfte technical aspects, that is, assessing
whether improved tree fallows could indeed increas® yields, and on socioeconomic
issues such as feasibility, profitability and adeépity (Swinkels et al., 1997). The only
species used in the first research trial \B&sbania sesbafl) Merr., an indigenous plant
showing positive results in Southern Africa (Kwesand Coe, 1994) and which was used by
farmers in western Kenya in traditional fallows. Wwver, because of difficulties in
germination, its uptake by farmers was very lowa(fzel, 1999). Based on this, research on
alternative species was initiated. Screening tmakulted in the selection of new species,
mostly shrubs with a shorter life cycle (6 monthd tyear) thars. sesbamand which could be
directly seeded (Niang et al., 2002). The most psomg and widely used species were
Crotalaria grahamianaWVight & Arn,. Tephrosia vogeliHook.f.,andTephrosia candid®C
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which brought about impressive maize yields in am¥f trials as well as providing fuel-wood
and reducing strigaStriga hermonthicaBenth.,) (Niang et al., 1998b; Amadalo et al.,8)99
Maize vyields after relay cropping witE. grahamianawere 1% to 55% higher than in
continuously cropped maize, while yields followifgvogeliiwere 42% to 85% higher.

Although many of these technologies showed poséitects in controlled research trials,
there was less success in transferring them to thiginded beneficiaries. This was partly
because, for a long time, dissemination of reseéinthngs was left to extension officers.
Given the retrenchment in the extension servicghat time and the limited funds and
materials available, including means of transpihie, impact of these new technologies was
localised (Noordin et al., 2003). On the other hahd use of ‘research farmers’ in on-farm
research trials organised by researchers to retwdr éarmers did not work any better. It
became apparent that since ‘research farmers’ sedeeted by researchers and not by farmers
themselves, they were not representative of thailptipn (Place et al., 2005). They were
locally often referred to as ‘ICRAF agents’ and somppeared to be of higher socio-
economic status, and did not interact much witleotommunity members.

Alternative approaches to technology development a@h dissemination: Community
based participatory approaches

The KEFRI-KARI-ICRAF pilot project

In 1997 researchers initiated a pilot project oih feotility replenishment and recapitalisation
in 17 villages with 2035 households in Siaya andida districts of western Kenya to address
the problem of low adoption. The project’s objeetivas to test participatory approaches for
wider dissemination of agroforestry technologied smsed an approach known as the village
committee approach (VCA) (Noordin et al., 2001)isThimed at exposing all the farmers in
an entire village to agroforestry by working witlvetse groups and individual farmers who
were appointed as representatives to village coteest Committees were formed on the
basis of existing social organisational structunggh the village elder as the patron. The
assumption was that farmer representatives woudditéde further spread of agroforestry
knowledge and seed among their own networks (Nocetial., 2003). The committees were
used as contact points for the project to feednformation and to obtain feedback. They
often organised meetings, field days, exchangeasvasid trainings. The approach aimed to
support local innovation and adaptation and jaarting of scientific principles. To this end,
it encouraged strong networking, partnerships apécity building and was considered more
likely to generate sustainable processes and peactiAfter four years of intensive
dissemination using the VCA, the pilot project caiman end in the year 2000.

Sustainable Community-Based Input Credit Schem@®B3CS) Project (2001-2005): shifting
focus to provision of credit and income generation

Based on experiences of the pilot project discussledve, it was realised that most
households (unless they had a reliable source fdaoh income) needed to diversify into
higher value crops than maize in order to feelltbeefits of investing in soils. However, the
combination of small land holdings and existing zeadeficits meant that they also had to
plant other crops if they wished to raise theiromes at the same time. This was only
possible if they could access other services suwltradit to purchase inputs, technical
knowledge on how to manage their natural resouase land markets. In 2001, KEFRI and
ICRAF in collaboration with the Imperial College ¥tye, United Kingdom (UK) started,
with funding from UK'’s Department for Internation&levelopment, a five-year project,
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known as SCOBICS, to address these concerns. Tjecpworked with local communities
via the VCA to explore the potential for co-ordi@atprovision of support services, such as
credit, to enhance livelihoods through promotingegnated soil and crop management.
Working closely with farmer groups, the project gwoed biophysical decision support tools
that present accumulated technical knowledge iaradr-friendly way. These stressed the
importance of combining organic and inorganic ispugiven their complementarity in
enhancing soll fertility and the lower cost and risvolved compared to relying on inorganic
inputs alone. The village committees were respdasdr identifying credible farmer groups
to benefit from the credit which was usually repaid of the sale of the harvested crops.

Methodology

Study area

The study area is located in the highlands of wedtenya and comprises four villages each
in Siaya and Vihiga districts. The main ethnic greware thd_uo in Siaya and théuhyain
Vihiga. About half of all the households are femlaémded and the greater portion of
household income comes from off-farm sources. Fegave secure rights to their land. The
average farm size has been steadily declining; 9851 the average farm size in Vihiga
according to Crowley and Carter (2000) was 0.6ilm&004, the average farm size in the
villages in Vihiga surveyed during this study was Ba. In Siaya it was 1.0 ha. Maiz&eé
maysL.), often intercropped with bean®Hiaseolus vulgarid..), dominates the cropping
pattern and the maize varieties planted are alrabbdbcal (Mango and Hebinck, 2004).
Maize is predominantly grown for home consumption gields average 700-1200 kg/ha.
Most households own 1-2 local Zebu cattle and aontinown improved breeds.

Altitude ranges from 1250 to 1600 m above sea lamdlthe landscape is undulating with
slopes of 2-8%. Rainfall is bimodal, ranging betwd®00 to 1800 mm per annum, divided
between the long rains in March to May and the tskans in September to November. The
region has a high agricultural potential with twmping seasons per year, but low soll
fertility is a widespread problem (Mango, 2002).cAaling to Shepherd et al. (1996),
phosphorous (P) is the major limiting nutrient,haligh N and potassium (K) are also
limiting. Farming is also constrained by heavy stétions ofStriga, a parasitic weed that
substantially reduces maize vyields. Food insecusityigh in both districts, with some areas
experiencing up to nine months of food deficiency.

A large proportion of the labour force is engagedgricultural and livestock production
activities, although agricultural production incsagayly suffers from labour being drawn into
non-agricultural activities and off-farm work eldasve. Furthermore, the HIV/AIDS
pandemic is exerting its toll. HIV rates are vergh with a HIV+ prevalence rate in the year
2000 of 25% in Vihiga and 27% in Siaya (Republickgnya, 2001b). Furthermore, high
population densities, which have increased over ytbars, continue to exert enormous
pressure on the land. In Siaya, population detgiyincreased from 253 peoplefkim 1989
to 316 in 1999. Vihiga district on the other haratita density of 800-1100 people/kin
1999 (Republic of Kenya, 1994; 2001a). Poverty leue both districts are among the highest
in Kenya; in 1994, 53% of Vihiga district’s poputat lived below the poverty line, and the
number increased to 58% in 1999 (Republic of Ked$&8; 2003).

Survey methods

This chapter examines the impact of various attertgptisseminate agroforestry technologies
in these districts. Because of the complexity afgbn processes, several methods were used
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to understand adoption dynamics. These includedrrad survey with randomly selected
informants, case studies with individual farmersytigipant observation, and informal
interviews with village elders and project offigalA random sample of 120 farmers was
taken from a list of farmers in the eight villageso were directly involved in the pilot and
the SCOBICS projects. The list was constructed fppoject records and information from
village elders and extension officers. These fasmead received seed of improved tree
fallows between 1997 and 2000 and attended vartoaisings (field days, tours and
seminars) on agroforestry technologies. They wevengseed on the understanding that
future seed for expansion would be sourced fromr tbevn farms after planting and
harvesting improved tree fallows.

Some issues could not be fully captured by thectirad questionnaires and these were
followed up through individual case studies. Theecatudy approach focused on individual
households and involved semi-structured in-depsieudisions with individual farmers. Since
most farmers began planting improved fallows in7,980st of the responses were based on
recall data, although information on improved fadlpractices in 2004 and 2005 was cross-
checked by field visits. Besley and Case (1993pgsed this approach of using recall data in
adoption surveys to correct for the bias inherantraditional cross-sectional studies due to
analysts’ inability to differentiate between latdoaters and those who will never adopt.

The analysis of the results of the formal survegdua logit regression model to assess
various farm and household characteristics preWyatsown by Feder et al. (1985) and Place
et al. (2005) as influencing adoption of agricuddutechnologies. These explanatory variables
are farm size, education level, access to laboemder, household type, district, livestock
ownership, number of improved cows and type of hmguéhe latter two are both a proxy for
wealth). Tenure was not included because all fasrhad secure land tenure.

Results

Trends in the use of improved fallows in Siaya ¥itiiga districts

After the wide scale dissemination of improved ti@®ows which began in 1997, there was a
steady increase in the number of farmers usingorga fallows in the two districts through
to 1999. However in 2000 the number of farmersdthlistricts using these fallows dropped
drastically, followed by an increase in 2001. Numshbegain increased in 2002, followed by a
decline in 2003 and a slight increase in 2004 (fedil). Results from the case studies and
informal interviews with key informants indicatduht these trends were mainly influenced by
i) a market for the seed of improved fallow specigscredit, and iii) the implementation of
the Millennium Development Project (MDP), descrilvedhe next section.
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Figure 6.1. Proportion of farmers planting improvatlows who had received seed from
projects, 1997-2004 (n=120).

Market for seed

When the pilot project embarked on the wide scasainination of soil fertility technologies
in western Kenya in 1997, the biggest challengg faeed was availability of seed for up-
scaling improved tree fallow technologies. The gcbjencouraged farmers who already had
improved tree fallows on their farms to sell seedhe project, so that they could distribute
this to farmers in other areas. This prompted fasn@ plant improved tree fallows between
1997 and 1999. By 1999, there was too much seedtlamgroject reduced the price, leading
many farmers who had planted for the seed marketidgoontinue their use of improved
fallows in 2000 (Figure 6.1)

Access to credit

The SCOBICS project started in 2001 and one chétsvities was the provision of credit in
the form of inputs. These were given on conditibat ttarmers integrated the use of both
mineral fertilisers and organic inputs such as owpd fallows, biomass transfer and
leguminous cover crops. Credit was given througmé groups and ultimate responsibility
for repayment lay with the groups, and not indiadiarmers. In 2002 many farmers in Siaya
planted improved tree fallows as a means to gelitch®m the project, under the misguided
assumption that the credit was free, even thoughptbject had made it clear to them that
they had to repay the credit with some interesteotiey had harvested their crops. This
misunderstanding came about as some of these farmieo had previously worked as
‘research farmers’ with the agroforestry prograndugng the early years of experimentation
had received free inputs to use in on-farm expartaiglots and, they assumed the same was
true of the credit. Towards the end of 2002 moshé&s in Siaya district refused to pay back
their loans and the SCOBICS project refused theyrfanther credit in 2003, leading some of
the farmers to discontinue the use of improved faidews (Figure 6.1).

The Millennium Development Project
In 2004, there was a small increase in the numb&@rmers practicing improved fallows in
Siaya because of the inception of the Millenniunv@&epment Project (MDP) which started
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operations. The MDP, which continues to be imple@e@nn Siaya district, aims to support
farmers in villages sampled in this study to abé®ipoverty by undertaking projects in
pursuit of the Millennium Development Goals (MDGsnd includes the planting of
improved tree fallows. Farmers in Siaya who re-aeldhe planting of improved fallows in
2004 indicated that they did so because they eggddtiat the MDP would require seed for
establishment of improved fallows.

Classification of farmers based on their adoptitatss of improved tree fallows

The use of the term ‘adoption’ is in itself veryoptematic. According to Ajayi et al. (2003)

researchers often consider farmers who are usteghamology at a particular point in time as
adopters. On the other hand, Phiri et al. (2004ntpmut that the farmers may just be testing
the technology and may not continue using it. Ferrtimore, the farmers could be using the
technology as a strategy to access inputs andtcasdshown in the previous section, and will
discontinue once these benefits are no longerahlail Drawing on the survey done in 2004,
it is possible to attempt to classify the 120 farsnexposed to improved fallows, into four
categories: adopters, non-adopters, testers/regemtel recent re-adopters (Table 6.1).

Table 6.1. The adoption category of farmers in 2804 received seeds for planting fallows
between 1997 and 2000

District
Adoption status Siaya Vihiga
n=60 n=60
Percentage of farmers
Non-adopters 13 53
Adopters 36 3
Testers/rejecters 40 38
Recent re-adopters 11 5

Non-adoptersare farmers who although having had access todtienblogy over the
eight years, and even having received seed amingainever planted improved tree fallows.
Thirteen percent of sample farmers in Siaya and 58%ihiga fall into this category (Table
6.1). By contrast, adopters are farmers who aftging the technology have used it
continuously for at least three years (six seasong)ore. Most of these farmers have slightly
bigger pieces of land and therefore can affordpares some land for the improved fallow
technology (Table 6.2). They normally plant fallows a rotational basis on a different
portion of land each year. Based on this definjt@8P6 of farmers in Siaya and 3% in Vihiga
can be considered to be ‘adopters’ of improved failews (Table 6.1).

Testers/rejecters are farmers who tried the teciyydior three years (six seasons) or less
but who no longer practice it. Forty percent ofrars in Siaya and 38% in Vihiga fall into
this category. Some tried for one year, otherstvaw or three years. Their reasons for
discontinuation are many and varied but they faitoi two main groups: genuine
testers/rejecters and pseudo-adopters.

Genuine testers/rejecters are farmers who genueglgrimented with the technology to
see whether it was useful to them. They had hdaodtahe benefits of improved tree fallow
technology and wanted to try it out and see thalt®sRogers (2003) describes the adoption
of an agricultural innovation as a mental proceter® farmers go through various stages
before making a decision. Many of these farmers gt expectations about soil fertility
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technologies, but their expectations were not melt 0 they rejected the technologies after
one to two seasons. Others had limited land anmbdisiued because they also had to plant
food crops for their families.

The pseudo-adopters are farmers who tried improtred fallows with different
objectives. These included a) getting free inputamf the projects, b) as a means of
participating in tours and seminars which oftenoimed payment of allowances, c) as a
means to access credit, d) as a means to accesedtemarket and e) to gain prestige.
Farmers’ perceptions about these benefits were eshdypy the soil fertility research
programme, which had offered a number of incentwken conducting on-farm trials. There
were three different types of on-farm trials: i3earcher designed and managed, ii) researcher
designed and farmer managed and iii) farmer dedigmed managed. In the first type,
research was conducted on land leased from farrB®esything was completely under the
control of researchers; farmers were merely lanidlopaid for the land, benefiting from the
crop harvests and providing labour for weeding. 8amere also employed as watchmen to
take care of the trials (Place et al., 2005). la sfecond type, participating farmers were
referred to as ‘research farmers.” They receive@ finputs (seed and fertiliser) for use in
experimental plots and any harvests from the getsnged to them. In addition, they were
often visited by high ranking personalities. In thed type everything was under the control
of farmers and no free inputs were given, asidenftoee seed, but the farmers received
considerable attention from researchers and extensificers. They often participated in
seminars and tours and also enjoyed the prestighighf profile visitors assessing the
performance of the technologies under farmer manage A detailed description of the
different types of on-farm trials can be found iedwdin et al. (2003). So from the very
outset, farmers had the impression, although riehtionally given, that association with the
projects would bring other benefits, including firestige associated with high status visitors.

In 1997, when the pilot project embarked on widalesaissemination of soil fertility
technologies using participatory approaches, ‘meteafarmers’ who had seed were
encouraged to sell this to the project so thabitld be distributed to those without. Many
farmers had planted improved tree fallows becabseptoject provided free seed for the
improved tree fallows and rock phosphate fertilismrfarmers for experimental purposes
(Niang et al., 1998b). When the project stoppedirmmyree seed and supplying free inputs,
some farmers stopped practicing because they vrgetting any benefits (Figure 6.1). But
in 2001, when SCOBICS started its operations, supgplfarmers with credit in the form of
inputs, some farmers especially from Siaya, re-satbpgmproved fallows, to gain access to
credit. As discussed earlier, they misconstruedeh®as of the arrangement, refused to repay
the credit and lost their entitlement to inputstir&@COBICS. In turn they discontinued the
use of improved tree fallows, hence the drop in@gure 6.1).

Recent re-adopterae farmers who after discontinuing the use of owpd tree fallows
started practicing again. The recent re-adoptdirgrfa two broad categories:

i) Those who stopped because of lack of resourceseaadopted once the resources
such as labour were available again.
i) Those who re-adopted because of anticipated bsriedin the projects.

Factors likely to influence adoption of improveddrfallows

Results of the logit regression model indicate ttretre were significant differences in
adoption between the two districts at P<0.01 (T&®. There was a higher rate of adoption
of improved fallows in Siaya district than in Vilag
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This can be partly attributed to farmers in Siagaihg had a longer history of association in
agroforestry research (via the pilot project) thiamse in Vihiga. The presence of the MDP in
Siaya may have also played a role. Other variadleb as gender, age, household type, type
of housing, education, farm size, adults working tbe farm, livestock ownership and
improved cows were not found to influence adoptbimproved fallows.

Table 6.2. A logit regression model of factors Iykeo 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)39 0.33
Livestock ownership -0.09 0.71
Ownership of improved cows 0.64 0.36
Constant -5.85 2.11
Nagelkerke R 0.49

Note: Dependant variable =Adoption of improved treedia 0=No, 1=Yes; Independent variables
Gender (Male=0, Female=1), District (Vihiga=0, $ia}), Household type (male headed=0, female
headed=1), Type of housing (Grass thatched rodfefl,roof=1), Farmers status in group (official=1,
non official=0, Livestock ownership (No=0, Yes=1)Significant at 1% level of probability

Table 6.3. Farm and household characteristics idws categories of farmers

Parameter
No. of years a No. of adults
No. of improvedNo. of groups a  schooling  working on

Adoption category Age (yrs) Farm size (ha) Cows farmer belongs to 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 (0.2)
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 ohmea
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Farmers’ reasons for non-adoption/discontinuatidrite use of improved tree fallows

In all, 91% of farmers in Vihiga and 53% in Siaystdct either stopped using improved
fallows after initial experimentation or never atlxp improved fallows at all. The reasons
that farmers gave for not using improved fallows stiown in Table 6.4 and discussed below.

Table 6.4. Farmers’ reasons for non-adoption asdoditinuation of the use of improved tree
fallows

Reasons (percentage of farmers)

District Small No Lack Lack of No Lack of No
farm size noticeable of labour edible knowledge specific

increase in market products reason
crop yield given

Siaya 42 31 20 5 3 3 0

N=32

Vihiga 84 5 16 2 3 2 2

N=55

Note The totals are more than 100% because of multgdponses

Small farm size

It is clear that for farmers the largest constramiadoption of improved tree fallows is lack of
sufficient land. Forty two per cent of farmers imy& and 84% in Vihiga gave this reason.
These results contradict the finding in Table &l2wing that land size is not significantly
associated with adoption. The problem of land iseraxute in Vihiga than in Siaya; Vihiga
district is more densely populated; with farm sipésround 0.5 ha. Small land holdings in
Vihiga mean that most farmers are not willing toefyo a seasons’ crop for soil fertility
enhancing trees whose benefits are not immediate.

No noticeable increase in crop vyield

In Siaya, 31% of farmers who discontinued the usenproved tree fallows indicated that
they did not see an increase in crop yield and sawenefit of having improved tree fallows
on their farms. Most parts of western Kenya, intlgdSiaya and Vihiga, have severely
depleted soils as a result of continuous croppirte level of depletion is so severe that it
requires great effort to restore the soil to alleweere farmers will see benefits. Farmers had
very high expectations of improved tree fallows,ichhwere being promoted as a low cost
option of restoring soil fertility; they even refed to the leguminous species as ‘fertiliser
trees.” They had the impression that these ‘fedilitrees’ would act more or less in the same
way as mineral fertilisers in replenishing soiltiléy. Some farmers did not understand that
while improved fallow species can supply enoughadr drop growth, they do not supply
enough P to meet plant growth requirements. P iaddit either in the form of mineral
fertilisers or from P-rich organic materials, ansocaneeded (Niang et al., 2002) but the
majority of farmers did not add any P as they watker not aware that they needed to or
because they could not afford to.

Lack of a market for seed
When the pilot project embarked on wide-scale dissation of integrated soil fertility
management options in western Kenya, the main exingdl it faced was the availability of
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seed. A few farmers were given seed and assuréwvten they harvested it they could sell it
back to the project, which would distribute it toher farmers within the region. This

prompted some farmers to plant improved fallowstfer seed market. Between 1998 and
1999, one kilogramme ofephrosia vogeliandC. grahamianaseed was selling for about

US$ 21. In 2000, the price went down to US$ 7/kg2001 it was US$ 2.8 and it later

dropped to US$ 0.70. When seeds became widelyad@jlthe project stopped buying seed
from farmers. As a result many farmers cut theiprnoved tree fallows. Place et al. (2005)
refer to this group of farmers as ‘seed adopters.’

Lack of labour

Although very few farmers in the survey mentionextkl of labour as a reason for
discontinuation of improved tree fallows, the cadadies showed that this was also a
contributory factor. Most households in the regaye affected by HIV/AIDS, some family

members are sick and cannot work, and others reeg¢dke care of the sick. This makes
labour much scarcer and has an impact on agrofgresactices. During the interviews,

farmers also stated that the provision of free primeducation, introduced by the new
government on taking power in 2003, and generagnsas a good thing, also contributed to
labour scarcities, as most children now spend mwioteir time in school.

The lack of edible products

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

Inaccessibility to credit

During formal interviews with farmers, none of thementioned the issue of credit, yet

discussions with key informants revealed that iswilae main reason why some farmers
discontinued the use of improved fallows. This mgistency in data clearly demonstrates the
utility of using qualitative data to supplement gtigtive analysis. Farmers were afraid to
mention credit as most of them had defaulted atestime, and some, according to key

informants, even thought that the research tearhtrhigve them arrested.

Farmers who defaulted did so because of theirttyistbhaving benefited from free inputs
from the pilot project, which they assumed wouldchtaaue in the SCOBICS project. In
addition, in the year 2002, the country voted oveslmingly for the National Rainbow
Coalition (NARC) Party, which formed the new govwaent in 2003. Some farmers believed
that the inputs were a token of gratitude fromrbe/ government in appreciation of political
support and that the project was only asking themepay the loans so that the staff could
pocket the money themselves. Those who defaultéchdi receive any further credit, and
those farmers who planted improved tree fallowslgah order to access credit discontinued
their use.
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Discussion

Various issues identified in this study have imgtiens for future agroforestry projects and
the adoption of agroforestry technologies. Thesed&cussed below.

The emergence of ‘opportunists’ (pseudo-adoptergdioption dynamics

Results of this study clearly demonstrate that rfaosters only planted improved tree fallows
in order to sell seed to projects, obtain credibfrprojects promoting the practice, participate
in seminars and gain prestige. Selling spedsedoes not make a farmer a pseudo-adopter,
but the fact that some of these farmers only tqokail fertility technologies when there was
a new project buying seed or providing other inpwted discontinued the use of the
technologies the moment that these benefits weromger forthcoming does make them
pseudo-adopters. This behaviour may partly bebated to the approach used by the
agroforestry programme in Maseno when conducting) featility research. The use of
‘research farmers’ to test technologies during ithigal phase of on-farm experimentation
was a good idea at the time. Because the techmslogere unproven, the experiments
involved giving farmers free seeds and sometime=disgys and fertiliser for use on
experimental plots so as to enable a comparisoweaet treatments. Furthermore, some
‘research farmers’ had relatives employed on thdéaom researcher designed and managed
experimental plots (Place et al.,, 2005). This @@ahe impression that farmers stood to
benefit by associating with development projectgerEaside from material benefits, which
were very small, many farmers felt that they begdfisocially from receiving visits from
outsiders. These benefits in turn led farmers teelbg an ‘opportunism syndrome’ which led
to the emergence of ‘pseudo-adopters’ and re-adop@pportunism, although new in the
adoption literature, has been observed in Non Guwental Organisations by Meyer (1995).
Williamson (1985) defines opportunism as ‘self rett seeking with guile.” This definition is
consistent with the behaviour of some of the fasmerthe study region. Economists believe
that rational beings make decisions according koirsierest. Farmer behaviour as described
here supports the assumptions of the economistgjdas not necessarily yield sustainable,
adapted technology. Part of the problem may lidanmers’ involvement in ‘participatory
research’ without them having much understandinigos¥ science operates, or any chance to
gain recognition through science’s reward struct@@rticipation, in this sense, unwittingly
offers a set of ‘perverse’ incentives. There igef@e a need to help farmers to understand
the scientific motivation of participatory reseawd to create a local cultural framework to
motivate farmers to participate for the ‘right’ etific reasons, and not for opportunistic
ones. In effect this would presuppose the emergefcan African social movement for
people’s science (cf. Richards, 1985).

The complexity and dynamism of adoption

This study demonstrates that adoption is not agsifarward process. It is complex and
influenced by many factors which do not lie solelghin the household. These factors may
include socio-economic, biophysical, institutiomald even political ones (as in the case of
farmers refusing to pay back credit). To class#gnfers into two groups, adopters and non-
adopters, is often an oversimplification. In fagg can see an adoption continuum path, with
farmers falling in different categories along thatlp depending on how they use the
technologies. It is not easy to classify farmet® warious adoption categories, such as the
four defined in this paper, as the boundaries aftenoblurred. Nevertheless, such
classification provides a framework for understagdihe perceptions of different categories

122



of farmers. Seeing such differences may in turnrowg understanding of the obstacles
preventing initial adoption of a technology. Thesea difference between the decision to
discontinue a technology that one has tried andléwoesion not to adopt it at all. Similarly,
discussions with farmers who discontinue the usetethnology may provide information on
the features of the technology that proved unappgaio them under prevailing field
conditions, and bring out other issues that hadbeen anticipated at all, such as of lack of
ancillary benefits, or inaccessibility to credit. #rther problem with any system for
categorising adoption is that, adoption itself iscatinuous process and the categories are
therefore only relevant at a specific point in tink@armers may oscillate between testing,
adoption, discontinuation and re-adoption. Mechasisof adoption are complex, and
switched on and off by contextual factors. For tt@ason adoption research needs to probe
beyond categorization and correlation, and frarseartalytical questions in terms of the
context-mechanism-outcome configurations advocatedhe basis of a realistic evaluation
methodology, as assessed in earlier chaptersofttesis (ch.1, cf. Pawson & Tilley, 1997).

The synergy between qualitative and quantitativenous

This study combined both quantitative and qualitatmethods of data collection. The
guantitative analysis relied on data collected frionmal surveys while the qualitative
analysis drew on data collected from case studstefies and informal discussions with key
informants. The quantitative analysis revealed plagterns of adoption of improved tree
fallows and the variables likely to influence thighile the case studies provided more
nuanced interpretations of the trends in adoptind ase of improved tree fallows. The
gualitative methods used in this study also revkalevide range of issues which could not
have been obtained from the formal survey, e.gnéas adopting technologies as a means to
sell seed, obtain credit and for prestige. The sypnderived from using the two approaches
should be greatly encouraged in future researcladwption issues, as it provides more
information than when either method is used aldhi@s observation is consistent with
findings by White (2002) and Place et al. (2007howsed both approaches in poverty
analysis. They observed that the integration ofitatize and quantitative data yielded more
than the sum of the two approaches used indepdpdent

Challenges associated with using recall data

Time is an important variable in the adoption pesceln the absence of proper records,
researchers often have to rely on recall datahik study, this proved quite challenging as
some farmers could not remember when they plamtgntaved tree fallows on their farms
and the research team had to rely on what farnedusthem, and information could not be
crossed checked as there were no proper recordsaRbers and development practitioners
should strive to conduct regular monitoring andleaton, and above all, to keep proper
records so that future adoption studies can dravelkeble data collected over a longer period
of time.

Conclusions
Two main conclusions can be drawn from this stuklgst and foremost is that adoption is a

highly variable and dynamic process influenced dwtdrs that go beyond the household and
the farm level. The changing levels of uptake opraved tree fallows shown by farmers in
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this chapter is at least partly because the stigtyiads have seen many development projects
undertaking soil fertility research since the 141@80s. Over this time, approaches have
evolved from a linear model of technology transfich provided incentives to farmers who
participated in on-farm research trials to the entrparticipatory approaches. However the
farmers involved still maintain the perception thasociation with projects will benefit them,
either socially or materially. One implication big is that too much concentration of research
effort in one area is counterproductive in the long and leads farmers to test technologies
for the wrong reasons (i.e., showing allegiancepttoject staff, prestige, incentives etc.,)
creating a false impression about the adoptiondesea technology.

Secondly, the pilot project’s buying of seed fopnaved fallows from farmers brought
about an unanticipated set of challenges for rekeas. While it did empower farmers
economically, it also created a false impressiauathe adoption levels of improved fallows,
as many farmers were planting for the seed markdtreot for soil fertility management,
although it did also serve this purpose. Theseirigsl are supported by Giller (2001) who
asserted that buying back seed of green manuress rftis the danger of artificially inflating
estimates of the potential of interventions. THisdg has shown that when the market for
improved fallow seeds disappeared, farmers hadinesstive to plant improved fallows and
many discontinued their use. A surprisingly highmtner of farmers in Vihiga (53%) never
adopted fallows and a substantial number (40% aye&iand 38% in Vihiga) rejected the
technology after trying it. This illustrates an ionant research and development issue, also
emphasised by Giller (2001), that for the soililgytpotential of leguminous fallow species
to be realised, more tangible and immediate bengfiist be visible to farmers in order for
them to consider foregoing a season’s crop. Suckeflie can take the form of fuel-wood,
food, fodder or seed. It is imperative that resears are in tune with the needs and demands
of farmers so that they target their research tméas’ needs more effectively and thereby
meet their goals of achieving higher rates of aidopt
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Chapter 7

Dynamics of the use dfithonia diversifoliafor soil fertility management in
pilot villages of western Kenya

This chapter has been submitted for publicatioa slightly modified format té\groforestry Systems
journal as:

Kiptot E. Dynamics of the use @fithonia diversifoliafor soil fertility management in pilot villages of
western Kenya
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CHAPTER 7

Dynamics of the use ofithonia diversifolia for solil fertility management in
pilot villages of western Kenya

Abstract

Although much has been documented about the biggalyperformance ofTithonia
diversifoliafor soil fertility management (SFM), scanty infation exists about its uptake by
farmers. This chapter presents results of a sthdy was undertaken to assess adoption
dynamics ofTithonia in Siaya and Vihiga districts of western Kenyanird997-2004. The
study was undertaken among a random sample of 4@flefs from eight pilot villages
exposed to the technology. Descriptive statistiod a logit regression model were used to
analyse data. The findings show that farmers iot pillages of Siaya are increasingly taking
up the use ofithoniain comparison to Vihiga. As of 2004, 52% of farsx@n Siaya were
adopters compared to only 8% in Vihiga. Resulttheflogit regression model show that the
use ofTithonia biomass for SFM is more likely to be adopted inoamtext where there is
animal manure scarcity, and where farmers arengilto plant it on farms and hire casual
labour. Main constraints experienced are its labotensiveness and the fact that farmers
have no information on the quantitiesTathonia biomass required for different crops. Fifty
eight percent of farmers in Siaya and 13% in Vithgae plantedithoniaon their farms, for
easier accessibility and to reduce labour requirgsnassociated with transportation. This
raises the question of whether plantifihonia on farms is a sustainable option, due to the
fact that it is a nutrient miner. Neverthelesspfars who use it claim it increases crop yield,
and reduces infestation by termites &iriga weed. Whether this is sustainable may be
guestioned. Further research on the long-term tsfigfcon-farmTithonia biomass production
systems on crop yields and nutrient budgets isetked

Keywords:adoption categories, biomass transfer, composgiregn manure
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Introduction

The decline of soil fertility in smallholder farngrsystems of sub-Saharan Africa is said to be
the greatest biophysical constraint to increasiggcaltural productivity (Sanchez et al.,
1997). The need to improve soil fertility managetmg&FM) has become a very important
issue in the development policy agenda, becauskeo$trong linkage between soil fertility
and food insecurity. For instance, in western Kerayaegion where soil fertility levels have
been declining over the years, Wangila et al. (1J98ported that 89.5% of farmers had food
deficiency while only 8.9% were food secure. Gitka high poverty rates in most of sub-
Saharan Africa, farmers often cannot afford to fes#ilisers. Even for those who can,
environmentalists have cautioned against their at@Eming that fertiliser residues are
damaging in particular to soil structure and gyatit water resources (Ahmed, 1995; Kang
and Shannon, 2001; Goss and Goorahoo, 1995; UNEH) .1t is therefore apparent that a
sustainable low-cost farming system is needed ctbipawith the socio-economic and
technological practices of farmers, but capablsustaining or improving production and soill
fertility. Organic materials such as cattle mananel crop residues can be used to improve
soil fertility but they are usually not available sufficient quantities and quality. Typically
most farmers in western Kenya have no more tharootgo cattle, and a substantial number
have none at all, as a result of theft or slaugigesf beasts for funeral purposes.

In order to address these challenges, scientist&enya have in the past decade
experimented on low cost agroforestry options fgemish soil fertility. One of the more
promising agroforestry options which researchersoifaboration with farmers have come up
with in western Kenya is biomass transfer. Biomfass shrubs/trees grown away from the
farm, or in some cases on-farm, is cut and inc@feor in the soil as green manure when
planting crops. A regular flow of nutrients beconaailable for the crop when the green
manure is mineralised under normal decompositionditons. Biomass as used in this
chapter refers to green tender twigs and greenetea®@ne specied;ithonia diversifolia
(Hemsley) A. Gray subsequently referred torgeoniawas identified as best among several
species because of its ease of management, higlemoation of nutrients in leaves, high
decomposition rate, ready establishment througm stettings, ready availability, high
biomass yield and ability to withstand multiple papg.

Historical background: Research and disseminationfoTithonia in western Kenya

Tithonia is a shrub found growing wildly along roadsides! darm boundaries in western
Kenya (Jama et al., 2000). It belongs to the farAgyeraceae and is commonly known as the
Wild or Mexican Sunflower, originating from Mexicdt is widely distributed in Africa,
Central and South America and Asia. It was brough€enya by missionaries during the last
century as an ornamental. In western Kenya it i;miypaised for marking farm boundaries
and to treat stomach ailments. The common praofitarmers is to lo@ithonia hedge once
or twice a year to reduce competition with cropsadfjacent fields, and provide a good
looking hedge and fuelwood. Once lopped, the hedpally grows. Other reported uses for
Tithoniaare fodder (Roothaert and Paterson, 1997; Rodtbtat., 1997), compost (Drechsel
and Reck, 1998), and liquid manure (Obonyo andZ&la2004). Extracts fromithoniahave
also been reported to have medicinal value fotrtrieat of hepatitis (Kuo and Chen, 1997). It
is also known to protect crops from termites (Adeyal., 1997).
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Research offithoniain western Kenya began in the mid 1990s when relsees from the
World Agroforestry Centre (ICRAF), Kenya Forestrgdearch Institute (KEFRI), Kenya
Agricultural Research Institute (KARI) linked uptvithe Tropical Soil Biology and Fertility
Institute of the International Centre for Tropidsdriculture (TSBF-CIAT)) in collaboration
with 36 farmers from Siaya and Vihiga districtsassess the potential of locally available
shrubs for their suitability as a nutrient souroe drops. Screening of various species led to
the selection oTithoniaas an effective source of nutrients for maize {(@ago, 1996; Niang
et al., 1996). Work in Malawi (Ganunga et al., 1p88d in Zimbabwe (Jiri and Waddington,
1998) also reportedithoniabiomass as an effective nutrient for maize. Accaydo Jama et
al. (2000),Tithonia leaves have a high concentration of nutrients, a/grage concentration
of nutrients of green leaves collected in Eastasfnvere 3.5% N, 0.37% P and 4.1% K on a
dry matter basis. The N concentrations are comparabthose found in nitrogen fixing
leguminous shrubs and trees, whereas the P andnkeotrations are higher than those
typically found in shrubs and trees. It is impottemnote here thakithoniais not a legume,
and therefore does not biologically fix atmosphétic but the high concentration of N in its
leaves is due to the fact that it is especiallgafie at N retrieval from sub-soils (Jama et al.,
2000). Apart from having high concentrations ofMNand K,Tithonia has been reported by
Gachengo et al. (1999) also to have 1.8% Ca ant OMy in its green biomass. When
planted with maize, Niang et al. (1996) found assaibtial increase in maize yield of 4.8 t/ha
compared to 1.6 t/ha in the control plot where maiad been grown without any inputs.
Other locally occurring shrubs had a much lowereaase of maize yield in comparison to
Tithonia Furthermore, combiningTithonia with phosphate fertilisers in phosphorous
deficient soils increased the yield of maize twddfaFollowing these promising results,
Tithoniawas disseminated to farmers in 17 pilot villagethiw Siaya and Vihiga districts of
western Kenya.

Wide scale dissemination dithonia by ICRAF, KEFRI and KARI began in 1997 after
successful on-farm participatory trials. Dissemoratwas mainly through community based
participatory approaches, public meetings refeteds barazasin Kenya, seminars, field
days and exchange tours. Community based orgamsafCBOs) and the extension officers
of the Ministry of Agriculture also created awarss@bout the benefits of usimghoniaas a
green manure. It has been several years sinceethefits of Tithonia were disseminated to
farmers and not much is known about its uptakertdpam a study that was undertaken by
Obonyo and Franzel (2004) which looked at adoptiofithoniain Vihiga district by farmers
experimenting with the practice in collaboratiorthwiesearch institutions and the Ministry of
Agriculture. The study by Obonyo and Franzbid.) assessed the uptake in 1995-1998 when
on-farm experimentation was still at its infancynother study, by Place et al. (2005), looked
at the impact of agroforestry based soil fertifiyactices on poverty from 1997-2001. Since
then, there has been no assessment undertakecetaas whether farmers are still using
Tithonia for SFM and the constraints they may be facinge $tudy reported here therefore
sought to assess the adoption dynamics of this ipnognspecies among farmers exposed to
this technology in Siaya and Vihiga districts frd&®97 to 2004. It was necessary as an initial
step to undertake this study among farmers whobleath exposed to the technology in order
to understand the dynamism of the adoption prodésadeed, farmers are taking up the
technology, then it can be up-scaled to other reggigith similar agro-ecological and socio-
economic conditions. But if there is little or ndogtion lessons learnt can be used to improve
the design of future agroforestry projects.
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Description of study area

The study was undertaken in Siaya and Vihiga distrof western Kenya. This region is
home to about 8 million people, and is one of Kéngansely populated areas. Vihiga has an
alarming population density, ranging from 800-11p6rsons/kri while Siaya has a
somewhat lower density of 316 personskiRepublic of Kenya, 2001a). As a result farm
sizes are small, averaging 0.5 ha in Vihiga ancha.th Siaya. Soil fertility decline is a major
problem in the area as a result of continuous aéngppvith little use of inputs. Farming is
further constrained by heavy infestation Stfiga (Striga hermonthicaBenth.,) a parasitic
weed that substantially reduces maize yield. Langrivately owned and the farming system
is characterized by a subsistence oriented mixep-levestock system with the major food
crop being maizeZea MaysL.) intercropped with bean$fiaseolus vulgarit..). Cassava
(Manihot esculenta&Crantz), sweet potatoep@mea batataglL.) Poir.), sorghumforghum
bicolor (L.) Moench) and bananall(sa spp) are also commonly grown.

Methodology

To understand the adoption dynamicsT@honiause, this study carried out a random sample
of farmers who had received information and beam#&d on the use of biomass transfer
technology by research institutions and the MigisfrAgriculture. A list of 301 farmers from
eight villages was compiled based on project resardormation from agricultural extension
officers and village elders; 120 farmers were getkdor interviewing, 60 from each district.
The villages are among 17 pilot villages that wegkected by the ICRAF, KEFRI and KARI
pilot project on soil fertility replenishment anecapitalisation for research and dissemination
of promising agroforestry technologies such as lssntransfer. Formal interviews were
carried out using a pre-designed questionnairernmdl interviews complemented the formal
survey. Most of the responses were based on rdatdl which was limiting because some
farmers could not remember the exact years they Tiseonia for SFM. This limitation was
however addressed by thorough probing and askimgeis to relate the year(s) when they
usedTithoniato events that took place in their village or hehudds.

During the study, farmers were classified accordmgheir adoption status in relation to
Tithonia It was necessary to undertake this classificaiecause different farmers were at
different stages in relation to whether they udesl technology, or how long they used it.
Adoption according to Rogers (2003) is a decisiakimg process in which an individual
decides fully to make use of a technology. Mostptido studies have only assessed the use
of a technology at a specific point in time, whinhfact can give a false picture of whether a
farmer has adopted the technology or not. Accordingjayi et al. (2003) and Keil et al.
(2005), the fact that a farmer may be using a teldyy at a particular point in time, does not
imply that he/she has adopted it; the farmer magily be testing/experimenting. This study,
therefore, attempted to categorise farmers basdwbwanlong they used the technology since
1997 to 2004 (i.e. over eight years or 16 seas@ispnyo and Franzel (2004) in their study
of farmers collaborating with development projertsVihiga district between 1995-1998
classified them into four categories: strong adaptenedium adopters, non adopters and
testers. Place et al. (2005) in a study of the ohp&agroforestry based soil fertility practices
on the poor in western Kenya classified farmers thiree categories; early users but later
dropped the technology; recent users, and thoseuséd throughout the period from 1997 to
2001. In any case, since farmers in both studiese vaill in their initial stages of
experimentation, it was too early to tell whethieeyt had fully taken up the technology or
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were only experimenting. The study reported hesssified farmers into five categories: non-
adopters, testers/rejecters, dis-adopters, adogterse-adopters.

Non-adopters are farmers who, although exposetiadechnology, have never tried to
use, it while adopters are defined as farmers wdne tused the technology for six seasons
continuously since first starting to use it. Diopters on the other hand are defined as
farmers who used the technology for four seasonsnore but later stopped using it.
Testers/rejecters are farmers who tried the tedgyofor four seasons or less and then
stopped using it. Re-adopters are farmers who stbpiging the technology and then started
using it again.

Data were collected to allow various farm and hbokkcharacteristics reported by Feder
et al. (1985); Obonyo and Franzel (2004); Keil bt(2005) and Place et al. (2005) to
influence adoption of agricultural innovations te kssessed using a logistic regression
model. These variables are age of farmer, distiestel of education, access to household
labour, livestock ownership (a proxy of manure laiity), type of household (whether
female headed or male headed), ownership of imprax@vs (a proxy of wealth) and
farmer’s status in the group. Plantimghonia on the farm and access to hired labour were
also included, based on the hypothesis that thewg \ilely to increase adoption @ithonia
for SFM.

Results and discussion

Dynamics of the use of Tithonia for SFM in pildtages of Siaya and Vihiga districts from
1997-2004
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Figure. 7.1. Trend in the use Bithoniafor SFM in pilot villages of Siaya district

There was a steady increase in the number of farosengTithoniafrom 1997 to 1999, with

a drop in 2000 in both districts. After which thdras been a steady increase in the use of
Tithonia as a green manure in Siaya district. Some farraks usedTlithonia in compost
instead of direct application. From 2002 more amdenfarmers in Vihiga have opted to use it
in compost rather than as directly applied greenura This in essence has led to a drop of
farmers usingTithonia directly as green manure (Figure 7.2). In Siaya $ituation is
different, in that more and more farmers are ugliag a green manure (Figure 7.1).
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Figure 7.2. Trend in the use Bithoniafor SFM in pilot villages of Vihiga district

The explanation for this is that farmers in Siagaédrdouble the size of land on average as
farmers in Vihiga (average 1.0 ha, compared to th4Vihiga) and therefore Siaya farmers
have enough space to plant som#honia on their farms unlike their counterparts in Vihiga
who have no land to spare. As a matter of fact, 88%armers in Siaya have plant&dhonia

on their farms compared to 13% in Vihiga. Planfinthonia on farms saves on the time and
labour associated with harvesting and transporntatiaitially farmers used to get the plant
from road sides quite a distance from their homgisas more and more farmers came to
realise the economic benefitsTthonia it became very scarce and at the same time, farme
who had it on their land, would not allow their gigbours to harvest, unlike before. This
prompted farmers in Siaya to grow it on their farBst for those in Vihiga who have no
option of planting it on their farms, they preferdompost it in order to reduce on the labour
requirements associated with chopping the leaviessimall pieces before incorporating in a
planting hole.

Classification of farmers into various adoption egories

Classifying farmers into various adoption categopeovides information on perceptions and
motivations of different farmers and therefore dealdevelopment practitioners to target
their research to constraints experienced by diffecategories of farmers. As of 2004, the
majority of farmers (52%) in Siaya district werens@ered to be adopters in comparison to a
paltry 8% in Vihiga district. In contrast, Vihigaisttict had more non-adopters (60%)
compared to 20% in Siaya district. Details of ttieeo categories are presented in Table 7.1. It
important to note, though, that these categoriealy relevant at a specific point in time, as
adoption is a continuous process with farmersmglinto different categories on the adoption
continuum over time (Kiptot et al., 2007). A farmgho is an adopter today may dis-adopt
tomorrow for a range of reasons, and may then optadhe technology when the
circumstances are favourable.
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Table 7.1 Farmers’ adoption status foithoniaas of 12/2004

Status Siaya Vihiga

n=60 n=60

% of farmers

Non adopters 20 60
Adopters 52 8
Dis-adopters 3 5
Testers/rejecters 17 16
Re-adopters 8 11

Factors likely to influence adoption ofTithonia for soil fertility management

In order to assess factors likely to influence damwopof Tithonia for solil fertility, a logit
regression model (Table 7.2) was developed.

Table 7.2. A logistic regression model of factokelly to influence adoption ofithonia for
SFM

Variables Coefficient Standard error
Gender -1.047 0.877
District 1.847** 0.818
Age 0.008 0.027
No of years of schooling 0.231* 0.126
Farm size -0.016 0.262
Access to hired labour 1.532** 0.769
Ownership of livestock -2.186*** 0.850
No of people working on farm 0.120 0.396
Whether plantedithoniaon farm | 3.719*** 0.809
Farmers status in group 0.252 0.703
No. of improved cows 0.312 0.387
Householp type 1.069 1.044
Constant -4.185 2.041
Nagelkerke R 0.66

Dependant variable=Adoption of biomass transfer ®=IN-Yes; Independent variables

Gender (Male=0, Female=1), District (Vihiga=0, $ia}), Access to hired labor (0=No, 1=Yes);
Whether farmer has planted tithonia (No=0, 1=YdSjrmers status in group (official=1, non-
official=0), Livestock ownership (No=0, Yes=1); Hsrhold type (female headed=0, male headed=1

* wx Rk Significant at 10%, 5%, 1% level of pradibility

Ownership of livestock and planting ®fthonia on farms was found to strongly influence
adoption ofTithonia (P<0.01). The influence of livestock ownershipwewer, was negative,
which implies that the greater the number of lisekton farms the less the likelihood that a
farmer will adoptTithonia Farmers who have more livestock have more manunéch
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reduces the need fofithonia Past research has shown that application of iisnam
amount of 5t/ha offithonia requires 370 workdays/ha while application of aimnanure
takes only 1-7 workdays/ha (Jama et al., 1997)thadefore it is quite logical that farmers
with manure will opt to use it instead @ithonia. In contrast, increasing the planting of
Tithonia on farms increases the likelihood of adoption. Téener’s district, and whether
he/she had access to hired labour also influendedtsn (P<0.05). This coincides with the
finding that 52% of farmers in Siaya district amnsidered adopters in comparison to a paltry
8% in Vihiga district (Table 7.1). The use dithonia biomass is a labour intensive
technology and this explains why it is more likedybe adopted where farmers have access to
hired labour to cut and transpdrithonia for them, thereby avoiding a situation in which
household labour meant for other farm activitiediigerted toTithonia During the survey, it
was found that even farmers with meagre resourceasmnally hired casual labourers to
assist them. A casual labourer charges KSh.50 (78%Qoer day, which according to
farmers, is small in comparison with the econoneitims gained iTithoniais used on high
value crops. More research on the cost benefityaisabf hiring labour is therefore needed.
The number of years of schooling had a moderatiente over adoption probability
(P<0.10). This is perhaps a weaker relationship fband in much of the adoption literature,
where adopters of agricultural technologies haventfeund to have significantly more years
of schooling than non-adopters (Feder et al. 1986ser and Barrett 2003; Obonyo and
Franzel, 2004). Other factors such as gender, fage size, household type, number of
people working on farm, ownership of improved cosd not show any influence over
adoption ofTithonia in the regression, although the study found thitpgers had slightly
larger than average land holdings and were sligidlynger (average age 50) than those who
never adopted (average age 56) (Table 7.3).

Table 7.3 Farm and household characteristics of variougycaites of adopters

Variables Non Testers/ Adopters Dis-adopters Re-
adopters Rejecters n=36 n=5 adopters

n=48 n=20 N=11

Farm size 0.6 (0.6) 0.5 (07) 0.7 (0.09) 0.5 (0.04) 0.3 (0.04)

(ha)

No of 6.5(0.4) 6.5 (0.7) 7.8 (0.5) 6.7 (1.1) 6.5 (2.6)

years  of

education

Age of 55.6 (1.6) 51.0 (1.0) 50.3 (2.2) 48.8 (3.6) 48)6.6

farmer in

years

No of 1.8(0.1) 1.2 (0.26) 1.8 (0.1) 1.9 (0.28) 2.3(9.27

adults

working on

farm

Note: Figures in parenthesis are standard errors of mean

Main reasons for non-adoption, rejection and disspiiion of Tithonia

During the formal survey, those farmers who wera adopters, testers/rejecters and dis-
adopters were asked why they were not udiitigonia, even though they were aware of its

benefits. Various reasons are presented in Tallleag.mentioned by farmers. It is clear that
the main reason is labour intensiveness; this wastioned by 30 farmers (Table 7.4). The

same observation has been made by several otlearchers (Jama et al. 2000, Place et al.
2005 and Obonyo and Franzel, 2004). According tealat al. (1997), a farmer needs about 5
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tons of Tithoniagha and this would require about 370 workdays/hhiclw under normal
circumstances is simply not practical.

Table 7.4. Main reasons various categories of fesngave for not usingithonia for soll
fertility management

Reasons Non-  Testers/rejecters Dis-adopters
adopters
n=48 n=20 n=>5
No. of farmers

Labour intensive 30 1 0
Size of farm too small to plant 5 4 0
Not available in the vicinity 10 3 0
No improvement in crop yield 0 10 0
No germination after using 0 2 0
Tithonia
No reason stated 3 0 0
Sickness 0 0 2
Husband got job away from 0 0 1
home
Spouse died 0 0 1
Old age 0 0 1

TransportingTithoniawhich is heavy when fresh, and then cutting amgpping it into small
pieces is a highly labour intensive venture. Prasicesearch has shown that because of its
high labour requirements it is not cost effectivaise it on a low value crop like maize, but is
only profitable when used on high value crops saghomatoes, kale, cabbages etc. (ICRAF,
1997). This is the reason why many farmers appiyivery small portions and on high value
crops. Farmers therefore need to be encouragegkta an high value crops.

The main reason cited by farmers who experimentedrejected the technology was the
fact they did not notice any improvement in croglgs after usingTithonia This was
mentioned by 10 farmers out of 20. This could hdebaited to the fact that some farmers
applied very small quantities @ithoniawhich in essence led to no noticeable effect @p cr
yield. Two farmers found that their crops did netmginate after using@ithonia This might
be attributable to the fact that the affected famapoplied seed directly ov&ithoniawithout
cover. Applying theTithonia with a thin layer of soil first, before planting aop is the
recommended practice. This suggests the need $earehers and extension officers to get
farmers fully to understand agronomic practicesceomng how and when to u$é&honia.

As regards to farmers who dis-adopted the techiyoddigr using it for several seasons, a
main reason cited was sickness. Malaria is endésrtice region and also has very high rates
of mortality due to HIV/AIDS. This has impacted iagigely on technologies that are labour
intensive, such as use dfthonia Death of spouse was also reported as havingolezhé
farmer abandoning the use Bithonia as she could not cope with the extra work involved
Old age was also mentioned by one farmer. He iteticdnat he was simply too old to engage
in such a technology, since it is so labour intemsiAlthough age was not found to be
statistically associated with the adoptionTathonia, the results in Table 7.3 suggest that the
adopters are somewhat younger than the other fanméne sample.
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Farmers’ reasons for adopting Tithonia

All farmers who had adoptedthoniain the pilot villages indicated that when it iseds crops
germinate with vigour, and that crop yield increag¢€able 7.5). Other reasons mentioned
were the fact that it is a simple technology to agsd it reduces infestation of termites &
Strigaweed on crop fields.

Table 7.5. Farmers’ reasons for adopfTiiponia

Reasons No. of farmers
n=36
% of farmers

Crops germinate with vigour 100

Increase in crop yields 100

Simple to use 70

Reduction inStrigaweed 56

Reduction of termites in the cropland 42

NB: There were multiple responses hence the tetaldre than 100

Farmer adaptations

Although the technology was initially promoted agraen manure to be used when planting
maize, farmers have come up with a number of atlapta The survey revealed that farmers
used Tithonia for growing a variety of crops. Frequently mengdnwere kale (45%),
cabbages (20%), tomatoes (45%) and bananas (60%)ndéyity of farmers (15%) used it on
maize. In addition they also usddahonia for mulching their kale, tomatoes and cabbages.
Furthermore, instead of only using it directly aggr@en manure, farmers are opting to
compost it. As was shown in Figure 7.1 and 7.2,avard more farmers, especially in Vihiga
district, prefer this composting option to diregbpcation as a green manure. Other
adaptations are the use Tthonia for top-dressing maize and as a pesticide. Anatiegor
adaptation is the fact that farmers now plant ifamms instead of relying onithonia found
along road sides and farm boundaries. The commamtipy practice used by farmers is to
have the plant grow along contours in the croplanserve a duel purpose of controlling soill
erosion while providing leafy biomass for soil iy replenishment.

Constraints experienced by farmers using Tithonia

Various constraints experienced by farmers u3iitigonia are scarcity, mentioned by 45% of
farmers; bad smell (40%), and labour intensiveri¢5%), while a majority (80%) mentioned
that they did not know how mudfithoniato use in a planting hole. The normal practici®is
farmers to chofithonialeaves into small pieces, and then incorporateratul of fragments

in the planting hole. Farmers who use it to makamaost incorporate as much as they can in
the compost pit. The quantities applied are usuatlymeasured and in most cases it is trial
and error. The incidence of crops not germinatittgr aisingTithoniais high and this could
be attributed to insufficient knowledge on how mushneeded. More research should be
directed to this aspect, so that farmers know #wuired quantities for different crops.
Although 45% of farmers usinfithoniamentioned labour intensiveness as a constraidit] it
not necessarily prevent them from usifighonia, but posed a major limitation to the area
over which the farmer applidsthoniabiomass.
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Although the bad smell ofithonia was mentioned, this is probably not a major issue
when compared to the economic returns associatdditgi use on high value crops. Most
farmers have learnt to deal with it. Scarcity istéwer constraint that was mentioned by some,
and was a factor also noted by Jama et al. (200@®se who plant it argue that since many
farmers in the pilot villages now know the economnportance ofTithonia, it is becoming
more and more privatised. People can no longerIgigp to anybody’s farm to harvest it;
now they have to ask for permission. Having a féaased supply is the solution adopted by
some, and others need to be encouraged to do fike®iven for those with small farm sizes,
they can be encouraged to plant along terracesmmternal and external farm boundaries.

Conclusions

This study has shown that the useTahonia biomass for SFM is a promising option for
farmers willing to plant it on their farms and albbeinvest necessary labour. Farm planting is
a reasonable thing to do, since it reduces labeguirements associated with transportation,
in addition to solving a scarcity problem. Whennpéad along contours, it also serves the
additional purpose of controlling soil erosion. fRars can periodically lop these hedges and
use the biomass for soil fertility. But a problemimged out by Jama et al. (2000) is that
Tithonia is a nutrient miner; it effectively retrieves namts deep in the soil. As farmers
continue to lop the hedges planted on farm, it asemikely that in the long term the positive
effects ofTithoniaon crop yield will diminish, since on-farm Tith@nmay eventually pump
out nutrients rather than supply them, unless fesraee encouraged to manure/fertilise their
hedges, an unlikely prospect. It is therefore ingrdr that more research is undertaken to
determine the longer term effects of usihghonia hedges for on-farm for soil fertility
management. This information will be invaluable lelping development agents and
researchers devise agronomic options to be undgrtdly farmers without compromising
nutrient budgets on farms. For those farmers wieo lianited by the size of their farms,
alternative niches that do not compromise landcfopping should be explored, i.e. use of
contours and internal & external boundaries.
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Chapter 8

Beyond the pilot villages: diffusion of agroforgstechnologies in western
Kenya
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CHAPTER 8

Beyond the pilot villages: diffusion of agroforesty technologies in western
Kenya

Abstract

This chapter looks at the diffusion of improvecetfallows and biomass transfer technologies
in villages neighbouring the pilot sites. Piloesitrefer to those villages where an agroforestry
programme based in western Kenya engaged with farme test and disseminate
agroforestry-based soil fertility management ted¢bgies. One hundred and three farmers
from two villages in Vihiga district and two in S district were sampled and interviewed to
assess the extent of diffusion of these two agestoy technologies from 1998-2004. Results
obtained are disappointing: 43% of farmers intereieé indicated that they had heard about
improved fallows but only 14% had ever seen thems.féx biomass transfer, only 33% of
farmers had heard about this particular technoldgyurces of information were mostly
through relatives, friends, neighbours and groupbers. Although a substantial number of
farmers had heard about the technologies, veryhigdvpractised them. For instance only one
farmer had improved fallows and 10 had u3déthonia in compost, in 2004. Although this
low uptake is attributed to a number of reasonghsas lack of awareness about the
technologies, insufficient knowledge, and lack wifisient resources such as land and labour,
the chapter also points to one underlying mechanistine need to deal with poverty with
extremely limited means. In this regard, the tedbgies are ‘simply not good enough’; in the
eyes of the farmer they do not provide tangiblenecaic benefits, e.g. food. The chapter
concludes by pointing out that researchers needetioink their strategy, paying closer
attention to the context under which technologdavelopment takes place. In the present
case a context of extreme poverty means that daeny process is scrutinised in terms of its
immediate tangible contribution to food security.

Keywords: diffusion, non pilot villages, improve¢ fallows, biomass transfer
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Introduction

In 1928, hybrid corn was released to farmers by ltdvea State Agricultural Experiment
station in the United States. Despite its supeyjields over the traditional corn and intensive
promotion by the extension service and seed corepahybrid seed initially had a slow rate
of adoption, but was eventually taken up widelyltwyan farmers. The events that followed
thereafter, culminating in a study by Ryan and &rd943) in which they investigated the
diffusion of hybrid corn among farmers in lowa, hiaffuenced the methodology, theoretical
framework and interpretation of research on diffasand adoption of technologies all over
the world. The study revealed two key points: Bttthe adoption process began with a few
farmers, and only later did the innovation spreadther farmers, and ii) the most influential
source of information on this innovation was neigiMs. It implied that if a few farmers
would adopt innovations, other farmers would follovhis work, followed by that of Rogers
(1958), has provided the basis for diffusion ofawmation theory that has influenced how
agricultural extension has been conducted all theemvorld. According to this theory — based
on a linear transfer of technology model - innomatiand their attributes are given, and
potential users are expected to adopt the techypolegr those who did not adopt, change
agents were supposed to pursue them to changede#ijtwith the hope the laggards would
one day adopt. Apart from corn in America, hybridire in Kenya is said to have followed
the same trend (Ascroft et al., 1973).

The extension system in most countries, Kenya deduwas modelled around diffusion
of innovation theory. Innovative technologies deypeld by researchers in research stations
are then transferred to contact farmers expectesetoe as model farmers so that other
farmers in the community can learn from them with butput of widespread adoption. But
the analytical climate has changed since then. @haccurred after it was realised that the
model did not take into account farmer innovatioRarthermore, non-adopters were not
recognised. The approach was biased towards weafdrmers, who in most cases did not
interact much with other community members (Yapd Blayfield, 1978). These criticisms
led to a radical shift in research and developmesiich has seen the extension system
transform from the linear model of Technology Trfens(ToT) to a current focus on
participatory approaches. These are more intemctnd iterative, encourage farmer
innovations, and above all consider farmers as $takeholders in the whole process of
technology development and dissemination. Therealsasbeen a change in extension policy
in many developing countries from material delivenyd incentive package provision to
demand driven extension. Furthermore, the rolextdresion has also changed from providing
blue prints to offering facilitation.

Although the extension system in Kenya has chantgethode of operation, from top-
down to bottom-up, this change has not had muclaainpn small-scale farmers. This is due
to structural adjustments programmes imposed ®riational Monetary Fund (IMF) in the
early 1990s which led to financial constraints tstieng staff and services very thinly.
Because the number of extension officers has beduced considerably, the few on the
ground are not able to reach the many farmers veleal extension service (Gautam, 2000).
According to participatory poverty assessments aotadl in ten districts of Kenya in 2000, it
was found that lack of extension services are glbrtto blame for poverty (Republic of
Kenya, 2001c). In order to address this problemremattention is being given to new
approaches, which are seen as a more feasible dhathotechnology development,
dissemination and up-scaling. These approacheghwdre participatory in nature, promote
farmers as the principal agents of change in tt@inmunities and focus on enhancing their
learning processes and capacity building. But thtdly work on the assumption that if one
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farmer adopts a technology successfully, others leagn from him/her, thereby increasing
the spread of technology.

One such approach is used in western Kenya bygitodéaaestry programme in Maseno to
disseminate information on agroforestry. It is désd as the village committee approach.
Details of how it works have been provided in Clka@t The village committee approach is a
strategy to involve farmers fully in the technolagdgvelopment and dissemination process so
as to arrive at better adoption by farmers. Theragsion of the village committee approach
is that technologies developed jointly between famsmand researchers, and taken up by
participating farmers, will indeed diffuse spontansly to other community members in other
villages not directly involved in the participatogyrocess, thereby making the process
sustainable. The approach was tested on a pileg bad7 villages in western Kenya and it
was assumed that technologies will diffuse fromséheillages to neighbouring ones. But
agroforestry technologies are quite complex anduirega lot of understanding before
implementation. Furthermore, in the cases of hybarh there was strong promotion by the
extension service at the grassroots. The same taengaid of agroforestry. This is because
the extension service is virtually non-existent dhdrefore agroforestry technologies are
expected to diffuse spontaneously to farmers in-pitot villages. There are a number of
issues that further complicate the diffusion precesz. i) agroforestry technologies for soil
fertility replenishment such as improved tree faoas developed in western Kenya do not
have immediate benefits and farmers have to witrbe¢hey see returns, ii) the technologies
are knowledge-intensive and therefore involve krealge transfer and much learning before
implementation. So the main question is “can compexhnologies diffuse spontaneously
without the distortion of knowledge?” Is there iedediffusion and to what extent? Should
relevant formal institutions intervene or can otlegproaches be used to speed up the
diffusion process? Does diffusion of the technologfject the adoption process? If not, what
is the problem? What diffuses to the community?other words, what aspects of the
technology diffuse widely to the community and whi/hat are the diffusion channels of a
technology in the community? Which ones are momufs and why?

This study sought to examine these issues by cdngua survey in four villages
neighbouring the pilot villages, but not in any wiayolved in the participatory process of
agroforestry technology development The study wadertaken in order to i) understand
whether knowledge intensive technologies diffusemfrparticipating farmers to the whole
community at large, ii) identify factors that infloce the spontaneous diffusion of
technologies, iii) identify communication channfgs the diffusion of the technology and, iv)
offer recommendations on ways to facilitate thadapread of agroforestry technologies.

Methods of data collection and study villages

This study was undertaken in four villages of Siapd Vihiga districts. The four villages are
Jina and Ulumbi in Siaya and Murumbi and EkamanjVihiga. Like many other villages in
the region, crop productivity is constrained by l@wels of soil fertility and diminishing land
holdings. The household was used as the sampliitgotinnquiry, and villages were the
primary units selected at the first stage of samngpllrhe villages were selected randomly from
a list of villages in Jina sub-location (3) and Eipalo sub-locations (5). Jina sub-location
neighbours Sauri sub-location which was used ateda the pilot project in Siaya district.
Ebusiralo sub-location neighbours Ebukanga, algol@ site in Vihiga district. A list of
households in the villages in the study area wasstcacted with the assistance of local
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leaders, i.e. village headmen, because there wasffiaal record of households in the
Divisional offices at Yala and Luanda, and in amge, the number of households keeps on
changing due to migration, marriage and death. liBhanay not have been exhaustive, but
nonetheless it gives an estimate of the numbepo$éholds in the villages. Each village was
sampled independently to ensure equal represemt#®i@0% sample of households was then
randomly selected from this list, and as a resulbtal of 103 farmers were drawn for the
interviews and the resulting samples in each \lage shown in Table 8.1.

Table 8.1. Sample size of households drawn fomtegview

District Location Sub-location  Village No. ofSample size
households  for the
survey
Siaya Yala Jina Jina 371 37
Township
Ulumbi 379 38
Vihiga West Bunyore Ebusiralo Ekamaniji 149 15
Murumbi 132 13
Total 1031 103

Since the purpose of this study was to determine diffusion of agroforestry
technologies, in particular biomass transfer angraved fallows, various methods were used
in order to capture the diffusion process. Theseewa formal survey using a pre-designed
guestionnaire, observation and, where necessdoymal in-depth interviews were followed
up with a few informants. This was necessary asiéas perceptions could not be readily
captured in the questionnaires. The purpose oftineey was to capture the diffusion process
from 1998-2004 and therefore it meant that recathchad to be used, a process which as
mentioned in Chapter 6 had its shortcomings. Naietis, farmers used events that had
occurred in the village to remember when they hadnfeard of the technology. For
instance, one farmer indicated that he saw imprdeddws one time he had gone to his
sister’'s home in Sauri village for a funeral of bi®ther in-law. He asked his son who was
present at the time of the interview when that veas, was told the year.

In order to avoid confusion in the use of termigylovarious key terms used in this
chapter are hereby defined. Diffusion as usedisgtudy is the process by which a new idea
or technology spreads among members of a socisraysver time (Rogers and Shoemaker,
1971; CIMMYT, 1993). Diffusion could either be sganeous unplanned spread of new ideas
or planned. This chapter is more concerned with ghentaneous, unplanned diffusion
because the selected villages have not had anyo$onmitervention from any external
organisation. Adoption, as used in this chaptedeifined as a decision to make full use of a
new idea or technology on a continuous basis.
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Results

Whether farmer has ever heard of improved fallows and biomass transfer technologies

Out of 103 farmers who were interviewed from the tdistricts, Siaya and Vihiga, 43%
indicated that they had heard of improved fallowhteology. Although 43% of farmers
indicated that they had heard about the technoltigyhumber of those who had ever seen
improved fallow technology was quite small. Only4d4ndicated that they had ever seen an
improved fallow and had an idea what it looked .likes regards to biomass transfer, only
33% of farmers indicated that they had heard of it.

Source of information about the two agroforestry technologies

Relatives (kin and affines) were the most poputarrse of information (Table 8.2). Other
sources of information were public meetinggr@za) the Ministry of Agriculture, NGOs
operating in the area, neighbours and the Masemofégstry Programme.

Table 8.2: Source of information on improved fallaghnology

Source of information Agroforestry technology
% of farmers (n=103)
Improved Biomass
fallow transfer
Neighbour 4.8 6.7
Agroforestry Programme 3.8 4.8
Relatives 28.1 24.2
Friend 7.7 9.7
Group 5.8 7.7
Baraza 6.7 1.9
Ministry of Agriculture 19 19
Non Governmental Organisations 2.9 3.8
Any other 2.9 5.8
None 57.2 66.9

NB: There were multiple responses

One farmer Mzee Omondi had this to say:

‘My daughter is married in Sauri village (one ofktpilot villages), one time 1 visited her,
and | saw trees with yellow and purple flowers @r farm. | asked her what they were for;

she told me that they were brought to the villagestame wazungus (whites) who told them
that the trees are really good for soil fertilignprovement. They did not have seeds at the
time and therefore | never picked any, in any dasas not keen about planting trees that
do not provide food because my farm is small.’

Farmers who indicated that they got informatiomfrthe Agroforestry Programme said that
they used to work as casual labourers in the drestaxperimental plots. Another farmer,
Joel from Ulumbi village, indicated that his neighib who is an extension officer in the
Ministry of Agriculture has been planting fertilignhancing shrubs since the late 1990s.
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‘My neighbour is the one who informed me one timeutlhe soil fertility enhancing
ability of the trees he had planted on his farm.’

Groups were also mentioned as a source of infoomatsome farmers from the sample
villages belonged to groups that also had membem fthe pilot villages and therefore
whenever they had meetings, they would meet ahtimestead of one of the members, and
since improved fallow technologies are easily obaslgle, they got to know about them. In
other instances, some of them found their relatcregppingTithonia or incorporating it in
their farms.

What knowledge about improved fallows did farmers have?

Those farmers who had heard of improved fallow$ WEre asked if they had any knowledge
about the fallow technology. All 44 farmers who Heehrd of improved fallows indicated that
they were told that IF are good for soil fertilityganagement. But only two farmers had an
idea of the kind of nutrients that are replenishgdF species. More - 13.5% - of farmers said
that they knew various types of species used fprawed fallows. It is also interesting to note
that although improved fallows were mainly promofedsoil fertility management, a good
proportion of farmers (19.4%) were told that IF al® good for repelling moles. Only 12.6%
of farmers said that they had knowledge on howlamtpan improved fallow, while 14.5%
indicated that they were told that species usedaltows also provide fuel-wood. More than
half of the respondents (57.2%) had no idea alfo(iTable 8.3).

Table 8.3: What farmers knew about improved fallows

Aspect of improved fallow % of farmers

farmers knows n=103

Types of improved fallow 13.5

species

When to plant an improved 4.8

fallow

Main purpose of improved 42.7

fallow (Sail fertility

management)

How to plant an improved 12.6

fallow

Nutrients replenished by an 19

improved fallow Tephrosia cancidan & farm n Saurl
Repels moles 19.4 villgge, Siaya (2005).
Good for fuel-wood 145

Have no knowledge 57.2

NB: There were multiple responses

What aspects of biomass transfer did farmers know?

All farmers (33%) who had heard about biomass feansdicated thaTithoniais the species
most used. A substantial number (20%) knew variaas/s of usingTithonia. Some
mentioned that it can be used to make compostmreabdirectly as a green manure, used as
mulch and as a pesticide. Two thirds of farmers m@adh had no idea whatsoever what
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biomass transfer was while very few farmers (5.8%g an idea of the kind of nutrients that
are replenishment whérithoniais used for planting crops (Table 8.4)

Table 8.4. Aspects about biomass transfer farmeesvk

Aspects about biomas$ercentage of
transfer technology farmers
n=103

Species used for biomas83.0
transfer

How to use biomass transfer 19.4
When to use biomassl8.4
transfer

Crops that are planted usin$0.0
biomass transfer

Nutrients replenished by5.8 Figure 8.2.Tithonia hedge planted along
biomass transfer a terrace on a farm in Luero village, Siaya
None 66.9 (2005).

Which technology has the farmer ever practiced?

Out of 103 farmers sampled, 19 farmers (18%) indatéhat they have ever practiced the use
of biomass transfer only (1998-2004), while 11 farsindicated that they had practiced the
use of both biomass transfer technology and imptdedow. Two farmers indicated that
they had practiced the use of improved fallows only

Biomass
transfer only
18%
Biomass
transfer and
_— Improved
fallow
None 11%
69%
Improved
fallow only
2%

Figure 8.3. Percentage of farmers who had practedter improved fallow or biomass
transfer between 1998-2004.

There has been low use of both biomass transferimprbved fallow technologies in non-

pilot villages. The findings in Figure 8.4 show ttthe use of improved fallow has been
declining with more farmers opting to usehoniafor soil fertility management, although the
number of farmers is quite low. The useTathonia in compost seems to be preferred by
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farmers compared to direct application as greenum@ganThis is due to the fact that using
Tithoniain compost is less labour intensive comparedrectiapplication as a green manure.

------- Improved
fallow

Tithonia in
compost

Direct
application of
tithonia

% of farmers

Figure 8.4. Proportion of farmers using agroforestased soil fertility technologies in the
non- pilot villages from 1998-2004.

Reasons why farmers who had heard of biomass transfer technology never practiced it

Out of 34 farmers indicating they had heard of lasmtransfer, 31 tried it on their farmers
between 1998 and 2004, but a majority later reje¢ke technology. Three farmers who
never tried gave various reasons for not doingreese were i) labour intensiveness, ii) lack
of sufficient knowledge iii) scarcity of plants.

Mama Margaret Okuta is 68 years old and widowea I8fes on a half a hectare piece of
land in Jina village of Siaya district which sheasds with her two orphaned grandchildren,
who go to school. She has two heads of cattle. Whsited her farm, | found her tethering
her cattle behind her house. | had informed hdrezahat | would visit so that we could talk
aboutaketch(Luo name foiTithonid). So it was not really a surprise. This is an egcéom
the conversation | had with her.

Evelyne: The last time we talked, you told me that you heattdh that Aketch is good for the
soil, why haven't you tried it when planting youogs.

Farmer: Ehh! my daughter, you don’t see | am too old, lleleger have the strength to
look for aketch and bring to my farm. | have liwegt which | have to take care of, they are
like children. My two grand children spent mosthadir time in school, rarely do they assist
me. The free education that this new governmenidiois good, but it has taken away my
grandchildren. | only see them at night. Since ¢herno one to assist me, | only use manure
from my cattle to improve the fertility on my farm.

Evelyne If you ever get someone to assist you, try usiegcakit is really good.

Farmer: Maybe when my grandson finishes school. He isaimdstrd eight.

145



Francis Were, on the other hand, is 35 years o#dried with five children. He cultivates on
one eighth of a hectare, has no job and there®liesron casual labour for his source of
livelihood.

Evelyne: You told me that you had seen your friend in Ebgkasub-location using
maridadi(Luyhia word forTithonia) for his crops, why haven't you tried?

Farmer: Yes, | saw my friend using it, he told me that hd learnt in a seminar that
maridadi is really good, but | haven't tried it bmese | am always out working in other
people’s farms. My wife is also ever busy with lebatd chores, we have no time, and
besides, transporting and chopping maridadi int@Bmpieces is a labour intensive activity,
| don’'t have the time. It has also become very geand therefore one has to walk long
distances to look for maridadi. We don’t have iheetto do that.

Ceasar Onyango, a farmer in Ulumbi village, hadff@rént perspective. He has never tried
Tithonia because he does not have adequate knowledge otohgse it. His relative did not
tell him the quantity that is required in a plagtimole.

‘I am hoping that ICRAF will also some day bring a s&nito our village so that they can
show us how to use aketch.’

Reasons why farmers who had heard about improved fallow technology never practiced it

A surprisingly high number of farmers who have kdeabout improved fallow never practiced
it. During the survey, 43% of farmers indicatedtttieey had heard of improved fallows, but
only a paltry 13% had ever practised it betweerBl®&® 2004. | made a follow up with a few
farmers and they gave varied reasons, such askiplesufficient knowledge, ii) fallows were
planted by researchers and therefore farmers irpilonvillages are also expecting the same
to be done in their villages, iii) small farm sizeg fallows do not provide food.

Mzee Josephat Agula Odongo (55) lives in Jinagd|eSiaya district, is married with several
children and cultivates a 0.5 ha piece of landhBie two local cows and uses cattle manure to
fertilise his farm. He does not use mineral feséli because he cannot afford to.

Evelyne: Why haven't you tried the use of improved fallows?

Farmer: | saw fallows one time | visited my friend in 8aullage, he told me the fallows
were brought by ICRAF. | never took a keen intebestause he said they had been planted
by researchers. And in any case, | do not have gimdunowledge about these fertility
enhancing trees. We are hoping that someday ICRiAFEame to our village so that they
can show us how to plant fertiliser trees.

Evelyne: Didn’t your friend tell you about the fallows?

Farmer: He told me that they are good for the soil and dtsarepelling moles, but | guess
| was not so keen since he had mentioned thatstresearchers who had planted and they
occasionally went to his farm to assess their perénce.

Mzee Odera, another farmer from Ulumbi village, dad mince his words:

‘My shamba (farm) is too small, if | plant fersiér trees, what will my children eat?
Will they eat the trees?

John Owuor from Ulumbi village lives next to theskimu-Maseno-Busia highway and has
one hectare of land. He had this to say about ivgatdallows.
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‘I heard about fallows in the late 1990s; they wdarought by Wazungus (whites) from
ICRAF. They planted them on farms in Sauri villaged ICRAF has since been

concentrating their research there. | used to sgeviehicles going to Sauri to monitor the
fallows, though I no longer see them these daliave not planted because | am hoping
that one day ICRAF will bring fallows to our villagl even hear that there’s a big

development project that ICRAF is bringing to Saagain, no one thinks about our

village, it has been completely neglected.’

Reasons why some farmers tried improved fallows on their farms but later rejected the

technology
Various reasons were given.

i) The technology did not meet farmers’ expectation

Elijah Oketch Madawo tried for one year, but hagsiabandoned planting of fallows.
‘I was told that they are good for repelling mokesd also improving the soil. | planted
them to chase away moles but | did not see mudéreliice. As for the soil, there was
some improvement, but | discontinued because miyfameds food which cannot be
provided by the fertiliser trees. They are good tfayse farmers who have big pieces of
land.’

Mama Hellen Waswani, from Vihiga district, plant€dbtolaria ochroleuca
‘My sister who is married in Ebukanga gave me sheds and told me that it is a good
vegetable and also improves the soil. | plantdolit | later found out that the leaves are
not as tasty as our indigenous vegetable knowfmat®o’ (Crotolaria brevidens) and
furthermore | did not notice any improvement inl $aitility, so | abandoned planting it .’

i) Small farm sizes

This and other studies on improved fallows (Keiakt2005; Franzel, 1999), have established
that farm size influences the adoption of improfatbws. Farmers who have small farms are
not willing to sacrifice land that is meant for ppng to fertility enhancing trees/shrubs

whose benefits are not immediate.

Mzee Indunse from Vihiga had this to say.

‘l have been told that these trees are really gaodife soil, but the farm | cultivate is Y4
an acre, | have 8 children, If | plant fertiliserees, what will my family eat?’

Discussion

Why diffusion and adoption dynamics are disappointig beyond the pilot villages

Technologies unattractive to farmers as they dosobie farmers perceived immediate need,
i.e. food

The findings of this study have shown that diffusf both improved fallow and biomass

transfer technologies is low. This could be att#outo the nature of the two technologies.
Past research has established that attributeste¢hamology play a very important role in
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adoption. Fliegel and Kivlin (1966) present a dethilist of attributes of technologies as
factors in diffusion. Many of these attributes asenmarised by Rogers (1983) and are shown
in Table 8.5. This list may not be exhaustive, ingtudes the most important as indicated by
past research. Improved fallow technology’s maimppse is soil fertility improvement, a
benefit only achievable in the long term. Farmersvestern Kenya are more interested in
technologies that give tangible benefits in therstesm, i.e. provide food. Because improved
fallows cannot provide immediate benefits, ‘theg aimply not good enough’ in the eyes of
the farmers and hence the low rate of diffusiontdomne). Secondly, the technologies are
knowledge intensive, and therefore require farm@ngnderstand the technical aspects before
implementation. Past research has shown that témjies that are known to have a high rate
of diffusion are those that are simple, cheap ataptable (IIRR, 2000).

Table 8.5. Characteristics of innovations whicliuence rate of adoption

Characteristic Measurement Notes

Relative advantage The degree to which an innovatibhe new idea needs too provide
is perceived as better than the idegain in economics, prestige
it supersedes socially, convenience and

satisfaction

Compatibility The degree to which an innovatioMay require adoption of a new
is perceived as being consistentalue system prior to adoption of
with: an incompatible innovation

Existing values
Past experiences
Needs of potential adopters

Complexity The degree to which an innovatiofhe simpler the idea to understand,
is perceived as difficult to usually the more easily adopted.
understand and use

Trialability The degree to which an innovationnovations which can be tried on
may be experimented with on aan instalment plan are more
limited basis quickly adopted

Observability The degree to which the results dhe easier the results of an

an innovation are visible to others. innovation are to see, the more
likely it is to be adopted.

Source: Rogers (1983)

The findings of this study also show that most farsrnwho heard about these technologies did
not have sufficient information (Table 8.3) reqdir® implement complex technologies as
required, although it is doubtful whether providirgdequate information about the
technologies would have made any difference to taiopin terms of observability, the few
farmers who saw these technologies may not havereds the associated benefits such as
improvement in soil fertility and crop yield. Withbthis information, farmers seem unwilling
to take the risk of investing in a technology ababich they have unresolved doubts.

The technologies do not fit the socio-economictexthin which farmers are embedded

It is possible that farmers have enough basic kedge to implement an innovation, but the
context is such that knowledge-based mechanismerr@gcome activated. Most farmers
indicated that they had small pieces of land. Tral{availability context was inappropriate
for them to make use of the information they hadualiallow techniques. Improved fallows
involve a tree component, and at some point, fagrhave to forego a season’s crop in favour
of trees/shrubs whose tangible benefits are notddiate. Farmers make rational decisions,
and therefore when faced with this kind of scenahe mechanism in play is a kind of cost-
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benefit calculation (‘it is not worth foregoing aason’s crop on a technology that does not
provide tangible benefits’). To farmers, applicatice simply not an option, hence there
knowledge remains dormant and there is no outcdkaefor the case of biomass transfer,
some farmers indicated that it is a labour intemdechnology. As discussed in chapter 6,
labour scarcity has been compounded by the fattntiegt children go to school due to the
free primary education policy introduced by the ¥am government in 2003. So here is a
scenario where ‘contextual circumstances’ are aganply not conducive to adoption of the
technology, as most farmers cannot simply diveasitce labour meant for cropping to the use
of biomass transfer nor do they feel able to saeri€ropping land for trees/shrubs whose
benefits are not immediate.

The misconception farmers have about agroforesiiybssed fertility technologies

As mentioned in the preceding chapters of thisishessearch on soil fertility technologies in
western Kenya was a collaborative venture betw€&AF, KARI and KEFRI. Research was
initially done on station, and later transferredfanm (i.e. technologies were tested on
farmers’ fields). As an international organisatid®@RAF had an international staff, locally
referred to a®Wazungusand in many instances there were a couple oestsdrom abroad
doing research on farmers fields. Wageningen Usityers one such institution that has had
many of its students doing their PhD and MSc resesr pilot villages. Monitoring of the on-
farm trials was often conducted by scientists whaved around in big cars pasted with huge
ICRAF logos, and hence farmers only noticed ICRAHE aot their national partners, KEFRI
and KARI. So farmers in neighbouring villages du timpression that the technologies were
brought by ICRAF, and believed that some day timeestechnologies would be taken to their
villages. This partly explains why a substantiahvoer of farmers who were aware of the
technologies never tested them on their farms. ds wot yet time to do so. This
misconception, which is widespread in the non-piibages, needs to be addressed. Farmers
need to be made better aware of the rationaledoyiag out participatory research and the
fact that researchers are limited in terms of cépand hence cannot work with all farmers.
Nonetheless, farmers who are not involved in padiory research need to be provided with
information on various technologies so that thep b& in a position to make informed
decisions on what options to adapt or reject.

Informal social networks alone may not be sufficiem enhance the spread of complex
technologies

Participating farmers shared knowledge about bisnw@nsfer and improved fallows mainly
with their relatives, friends and group memberdafees (kin and affines) proved to be the
most important source of information. This is dwethe fact that visiting relatives is a
common social activity in Kenya. As indicated bypit et al. (2006), farmers often visit
when there is a social function (funeral, weddiclg)d naming etc) or just to pay a courtesy
call - hence the high number of farmers who heaalathe technologies from their relatives.
Such sharing does not necessarily extend the téagies to farmers who have no close ties
with the participating farmers. This may partly &ip why a substantial number of farmers
had never heard of improved fallows (57%) and bissrteansfer (67%). The other possibility
is that those farmers in non-pilot sites who hageen heard of the technologies have friends
and relatives in pilot villages who simply rejectib@ technologies and therefore had nothing
to show or tell their kin from non-pilot sites. &g by the results in chapter 6, this
possibility cannot be ruled out. In addition, infal social networks had other shortcomings,
for instance, insufficient knowledge about the ti®@ohnologies was conveyed to farmers in
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non-pilot villages and as a result, some farmery mat have been able to test the
technologies. What this means is that althoughrin&b social networks are important sources
for disseminating technologies, as shown by Kigbtl., (2006), Nathaniels (2005), Van
Duuren (2003), Simpson and Owen (2002) and varvidgr (1999) they are not on their own
fully sufficient. They need back up from institut® that have the expertise and extensive
grassroots networks, although in this case it igbtfol whether having formal institutions in
non-pilot villages would have made much positiviéedence, considering the fact that these
technologies, as indicated earlier, are simply aitactive’ to farmers.

Conclusions

There are four important conclusions that can laevdrfrom this chapter. First and foremost
is that awareness of the existence of a technanglyits associated knowledge are necessary
conditions for adoption, but, obviously are notfsignt in themselves. There has to be a
favourable attitude towards the technology. Furtiee, the technology should be able to
meet farmers’ expectations. Also, the farmer hagassess sufficient resources to be able to
adopt the technology.

Secondly, the fact that a substantial number ahéas in the non-pilot sites had never
heard of improved fallows or biomass transfer, thethermore a substantial number of those
farmers who had heard never made an attempt tahtesechnologies, and that even among
those who tested many subsequently rejected rgisestions about context and underlying
mechanism for adoption of soil fertility enhancernienwestern Kenya. To a casual observer,
one candidate mechanism could be lack of informatioe to the inefficient extension
service, but it is doubtful whether providing infeaition about the technologies would have
made any difference considering that farmers (jugldpy their opportunism in regard to seed
sales, for example) are realists who make ratidlegisions based on simple cost benefit
analysis. The implication for this is that researshneed to go back to the drawing board to
rethink their strategy. But one issue which needset given closer attention by researchers is
the context under which technologies are develoféaat we have seen here is that if the
context is not conducive for the technology, diifusand adoption simply cannot take place.

Thirdly, although agroforestry technologies wereaduced in pilot villages and taken up
by a few farmers, the same level of outcomes ampegeof relevance in non-pilot villages
cannot be expected. This is because there is Végiab needs, opportunities and conditions
among different farmers in different areas, whiciynnfluence the way the technologies are
taken up. For instance, Kiptot et al. (2007) showweat most farmers in pilot villages only
took up improved fallow technologies because of #méicipated benefits from projects,
existence of a market for seed of improved falleamsl availability of credit. But in the
absence of such benefits in non-pilot villages,olgiously cannot expect the same level of
enthusiasm. What this means is that when such oémipies diffuse to other areas, there
needs to be a careful re-examination of the way &ne taken up and the outcomes that arise.
Outcomes such as ‘rejection’ may require furtheeagch.

Last but not least, successful adoption and dibfugif a technology goes far beyond the
characteristics of a technology per se. As Man@®22 pointed out, the approach, context
and set of relationships forged between researcheds farmers to develop and spread
successful technologies are equally important detemts that may affect adoption. A case
in point was the intensive monitoring that was utaleen by the agroforestry programme
when undertaking participatory research. This teskahe wrong impression about the
technologies and has since played a role in theadoption of technologies in non-pilot
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villages. Spontaneous spread of agroforestry sgiroving innovations remains a goal in
western Kenya, but basic effort is still neededpecify a plausible scenario linking context

(extreme poverty), mechanisms (technical knowledyge) favourable outcome (adoption of
agroforestry innovation).
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Chapter 9

Discussion and conclusions
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CHAPTER 9

General discussion and conclusions
Introduction

This thesis has explored the processes of partaipalearning, dissemination,
adoption/adaptation and diffusion that took placeew a community-based participatory
approach was used by the agroforestry programnveesiern Kenya as a tool for ensuring
technology adoption and dissemination. In presgntthe chapters, various context-
mechanism-outcome configurations have been descriliee contestations and manoeuvres
that took place between actors in their endeavoyractice agroforestry-based soil fertility
technologies and how they influenced learning, édapand diffusion have been explored in
detail. Together the chapters constitute a teclapdgyr (an account of the social processes
through which farmers attempted to shape, adaptrapttment a technological regime). But
the purpose of such systematic description is estuption for descriptions sake. What, at
the end of the day, we seek, is some general ulageiag of what works for whom, why and
when. In this concluding chapter an attempt is madstep back and discuss the bigger
picture. The hope is that lessons learned can && tasimprove current initiatives and future
interventions. The discussion divides into sevatices.

The first section re-visits the context-mechanigmatzome configurations identified in
this thesis as the basic desideratum of a realstuation (Pawson and Tilley, 1997). The
entry point in this thesis for grasping mechanidmas been to focus on links between
participation and technology, and ask what worksafioom, when and why. It has been made
clear that participation must be seen as a pdliiod dynamic process, as there are always
tensions underlying issues concerning who partiegppand why. The discussion reiterates
that although participation can be seen as a pratto challenge patterns of dominance it
may also be a means through which existing powatioes are reproduced and entrenched.

Sections two and three discuss what is at staklkoth agroforestry adoption and in
participation. Both agroforestry and participatidrave been promoted as alternative
technologies/approaches that can make a differemcerural people’s livelihoods.
Agroforestry, has been widely seen as a more stk low-cost agricultural production
system expected to contribute to the attainmeriba@d security and poverty eradication. Do
the findings of various studies presented in thesis live up to this vision? Participation as
reviewed in chapter 2, is a concept that has taketihe characteristics of a panacea; holding
out the promise of inclusion, creating spaces Hfier tharginalised and giving a voice to the
voiceless. Various issues addressed in the thase doubts about this claim, and these
doubts are discussed in the third section. In atliosection | look at the future of
participatory research and discuss prevailing ehgks for research organisations. A fifth
section points out what needs to be done in ordeadhieve high adoption rates of
agroforestry based soil fertility management tetbgies. The sixth section comments on
farmers as important drivers of technological cleanghis leads to a seventh section - a
general conclusion.

Context-mechanism-outcome configurations

In the introductory chapter, an important theoadtdaim made was that a realist evaluation
acknowledges the fact that interventions never wodefinitely in the same way and in all
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circumstances, and not for all people (Pawson &¥l1997). Secondly, outcomes may vary
depending on the context or mechanism; this is exwalise social programmes are often
introduced in multiple contexts embedded in comgdecesses of human understanding and
circumstances and they will work/not work dependamyhow the actors reason, negotiate,
change or influence various interventions. Findingshis study have shown that uptake of
soil fertility replenishing trees/shrubs variespdeding on the social contexts in which they
are introduced. For instance, this study has shthvah adoption of improved fallows in
Vihiga district has generally been very low duethe fact that farmers in this district have
very small farm sizes. Planting of improved fallomgans foregoing a season’s crop, which
to many farmers is not a option. The implicationtfas is that introducing soil fertility shrubs
in a context where farm sizes are small, will dédily lead to the rejection of the technology
as an outcome, as was shown in chapter 6. Secaonlddy) there was a market for seed, many
farmers planted soil fertility shrubs/trees in tiepe of making money. This implies that for
soil fertility management technologies to be ‘aitinze’ they must be introduced in a context
providing tangible economic benefits. In relatiorbiomass transfer technology involving the
use ofTithonia this study has shown that not many farmers allengito practice it because
of its labour intensiveness (Chapter 7). In additit was shown that this particular
technology can only be taken up in contexts wharenérs are faced with animal manure
scarcity, and therefore have no other option rathan useTithonia if they wish to improve
crop productivity. And results in Chapter 7 furtlsfiowed that because of its usefulness as a
resource for soil fertility improvement,ithonia has become very scarce in the wild, and
therefore farmers wanting to use it must plannitieeir farms to make it readily available. In
summary, this particular technology is suitableamtexts where there is a manure scarcity,
where farmers have big farm sizes and thereforeptaart it and at the same time, in contexts
where farmers are willing to hire casual labourc#pzlly for that particular technology, to
avoid a situation where scarce labour meant fopgrg is diverted to the biomass transfer
technology.

In relation to the use of the village committee raggh by the agroforestry programme, as
a means to reach many farmers, this study has shioatrthe rationale of using groups in
technology dissemination was misplaced, as theoagpr assumed that groups are fully
appropriate vehicles for technology disseminatiimere is no doubt that groups are not only
traditional and necessary for survival especiatly the most vulnerable members of the
population, but using them for technology developtmand dissemination without fully
understanding their nature was not a good ideat Bimd foremost, the approach failed to
realise that resources are required to join a grobs automatically prevented some farmers
from joining groups and by extension benefitingrirdevelopment interventions. Secondly it
failed to acknowledge that these groups were formgd a specific agenda, and therefore
bringing on board another activity which was nopraority for farmers was misplaced. In
addition, the approach ended up reproducing commpysower structures controlled by
village elites, which in essence ended up causiegaktensions and excluding marginalised
members of the community from participating in eas agroforestry programmes. The
mechanisms associated with group activities weteasenvisaged by project designers, and
perverse outputs (from their perspective) ensuredssence, the village committee approach
can only work effectively in a context where lopabple are empowered and able to stand up
and challenge the domination of village elitesybiere development practitioners work with
groups specifically formed for a particular devetamnt task/activity. In short, the context was
not thoroughly understood, and unanticipated mdshan (associated with village power
politics) kicked into play, resulting in outcomdsat diverged from those intended by the
agroforesters.
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Agroforestry adoption and dissemination at stake?

Agroforestry has been proposed as a low cost opfwnmitigating problems such as
declining soil fertility, shortages of fodder, fugbod and poles in small holder farms. Since
its institutionalisation in Kenya in 1977 (Chapfgr major technological advances have been
made. In western Kenya, which has been the focusthis thesis, several promising
agroforestry options for soil fertility managemeartd conservation have been developed.
Examples are improved tree fallows involving fasbvgng leguminous trees/shrubs, and
biomass transfer technology usingthonia which involves the cutting of leaves of
trees/shrubs grown away from the farm (or on-faifnfand is available) and incorporating
them on crop fields to improve soil fertility. Lorigrm results undertaken in western Kenya
have shown that these technologies have the paltdotiincrease maize yields threefold
(Niang, 1998b; Niang, 2002), especially when P walis are made to take care of P
deficiencies. Efforts have also been made by rekees in western Kenya to involve the
whole community in participatory technology devetemt and dissemination at project sites
(Chapter 3). In spite of all this effort, adoptiohagroforestry based soil fertility technologies
has been quite low, as shown in Chapters 6 andoffiesfarmers are taking up the
technologies for the “wrong” reasons (pseudo-adsptevhile a majority of farmers in Vihiga
simply never made an attempt to test the technedodi few who did test them later rejected
them. Furthermore, the findings in Chapter 8 hakews that the diffusion of these
technologies to villages where the agroforestrygpamme has not been working is quite
disappointing. What could be the problem?

First, it is important to note that farmers in stéharan Africa are confronted with a
number of problems, of which soil fertility is jushe. Farmers in western Kenya have very
small farm sizes. Farmers in Vihiga, which is quensely populated, have an average farm
size of less than 0.5 ha, while in Siaya farmergelan average of 1 ha. Maize is the staple
food crop in both districts, and is grown twice @a¥, to provide food to the households.
Farmers in this region lack reliable cash cropscWtihey can fall back on in the event of
shortage of the staple food, hence the practiceropping maize continuously. This is
attempted without the use of mineral fertilisers,maost households are too poor to afford
them. Agroforestry technologies involve the plagtiof a tree component with agricultural
crops, and in most cases, e.g. the case of impriafledvs, farmers have to forego a season’s
crop, an option which not many farmers are willingisk. This is because whatever increase
in yield they get with agroforestry is not good egb to justify foregoing a season’s crop.
Agroforestry technologies such as improved trelviad, in addition to supplying nutrients to
crop fields, also provide fuel-wood, and red@&tega and couch grass (hence less labour is
required for weeding). Therefore, when the wholsteay is looked at in totality it has been
shown to be marginally profitable (Swinkels et dl997). But what researchers need to
understand is that farmers’ number one prioritfosd and hence an introduction of any
system that competes with food crops; such as egrdree/shrub fallows, is not an option
for farmers where land size is limited, unless dlgeoforestry system can provide products
which put cash in farmers’ pockets to be later ested to food, as was the case when there
was a market for tree seed (Chapter 6). One faeawem asked me whether his children will
eat fertiliser trees.

One other agroforestry option for soil fertility pmovement which can be used without
farmers having to plant the trees/shrubs on thaim$ is biomass transfer technology
(Chapter 7). However its adoption has also beemtedoiw, especially in Vihiga district.
Reasons given centred on its labour intensivendsite others indicated that the raw material
has become very scarce as a gatherable resoutbe wicinity. Hence 58% of farmers in
Siaya exposed to the technology have opted to phentequisite plants for biomass transfer
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on their farmers so that material is readily awdda and also to reduce the labour
requirements associated with transportation. Tlefeats the objective where land is very
scarce, but results discussed in chapter 7 shavwtt@dechnology is promising in areas where
farmers are able and willing to plant it on farrhaye manure scarcity and can afford to hire
casual labour. What this means is that the podaesters, with the smallest farm sizes, are
unlikely to plant it on-farm as it will take up sgameant for agricultural crops. Farmers are
therefore being encouraged to plant along contaads terraces, although most farmers in
Vihiga district who have livestock opt to plant r&pgrass on these terraces and then use
livestock manure to fertilise their crop fields.

Thirdly diffusion of these two agroforestry techogies to non-pilot villages is
worryingly low (Chapter 8). This is attributed tormmber of issues such as the basic
unattractiveness of the technologies and their ¢exnpature. The technologies are not
attractive to farmers since they do not addressntimber one problem in farmers’ eyes —
‘food security.” Secondly, these technologies anevidedge intensive; they require a lot of
understanding before implementation. And thereforf®rmal social networks alone may not
be sufficient to sustain spontaneous spread, becsarse farmers with the technologies are
unable to explain the principles to other farmefFserefore, some end up testing the
technologies without following the right agronomnecommendations, thereby leading to low
yields. The extension system on the other handomndnt, and even readily available
effective technologies are unable to reach farroetside the limited number of sites in which
researchers are working. But in the present casis, doubtful whether having extension
would have made any difference due to the fact thamers consider the soil fertility
technologies to be ‘simply not good enough.’” Tleads a strong message to researchers that
the marginal superiority of a complex technologyne good enough. It must either be so
superior as to sell itself, or it must be sufficlgrclear in terms of how the basic mechanism
works in local context that pioneer farmers couldeed teach it to others if they wished. But
then this raises some questions about whether tlogalsmechanisms of community
participation do indeed work as agroforestry reseens had hoped.

Participation at stake?

It is widely assumed in development discourse tbatnmunity-based mechanisms of
participatory research and extension offer a promgismeans to address the limitations of the
linear model of technology transfer. However, i li@come clear in recent decades that this
populist approach, based on putting ‘participatianthe centre stage, has not really lived up
to expectations. This thesis confirms this suspiclut the conclusion is that we need to pay
closer attention to how participatory developmemgages hidden mechanisms of informal
community governance, if perverse effects are tavmded. Processes of participation, such
as sharing knowledge of new practices, learning teshniques, and enabling farmers to
make informed decisions about what agroforestryhrielbgies to practice can be
empowering. But whether they are or not, in practdepends on addressing a range of issues
that have come to light in this thesis. There isth® subject these issues to rigorous critical
analysis if the approach is to deliver on its preeni

In theory, participatory rural development is irded to give local people a voice, but in
reality, “voice” is elusive. This is because effotb promote participation in development
projects tend to articulate with local (and oftelden) mechanisms of power, thereby
excluding the least powerful members of societyfldgéng on agroforestry studies carried
out in western Kenya, this thesis has exploredctiraplexities of the social processes that
apparently underlie the straightforward conceppaiticipation. The thesis has documented
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some of the manoeuvres, social tensions, struatoraradictions, and issues of exclusion and
inclusion that emerge once participatory projectsfanded.

For instance, the use of ‘research’ farmers inamftrials discussed in Chapter 6 created
social tensions in villages, since they markedtbeathigh status of some farmers, while others
felt left out (and perhaps not averse to a spaabibtage). Another case in point is discussed
in Chapter 3, where village committees were comgaderepresentatives of various farmer
groups in the hope of efficient dissemination afodgrestry technologies. The idea was based
on a presumed mechanism of communicative efficientarmer representatives would hand
on information to a majority of members quickly, ilghcapacity was to be built through
training a few farmers to train a majority. Whatsmaot fully understood is that farmer
representatives (as in many parts of rural Afriaeg not delegates but persons chosen in
recognition of the power they already command. Sfighres treated the attention they
received from researchers as further proof of thegh status, and not as an invitation to
extend information to lower status farmers “foreffe

By confusing a status mechanism with a communioatroechanism, researcher
participatory interventions reproduced local powelationships. Committees were mainly
composed of village elites, who then tended napi@ad messages but to exclude the poorer
farmers from participating. The use of “represemgafarmers” in these committees often
masked how representative these people were. Aiggseint is a discussion in Chapter 3
where one of the village committees was composgxtople who had worked in the city, but
are now retired or retrenched. This places thera bigher level of social status than the other
farmers they are supposedly meant to represergedins unlikely that these people will
readily understand the interests and concernseobtter farmers.

Participation as reviewed in Chapter 2 is abouusigeness, giving the voiceless a voice,
but having only a handful of dubiously mandatedvittilals represent others goes against the
ideals of ‘good patrticipation.’” In Chapter 4, | eafed to this phenomenon as ‘participation by
proxy.’ Is participation by proxy true participati® If all it does is reinforce status hierarchies
at village level then it is not surprising that @fgrestry technologies fail to spread (even
assuming it to be problem free from a technicakpective) since the wrong mechanism for
mass poverty alleviation has been triggered. Téiadt an argument against the ideals of
participation, but an argument in favour of clainfy hidden social mechanisms in relation to
specified social contexts. The current participatorodalities are probably not “fit for the
purpose,” and new pro-poor modalities need to beisdd. A specific instance where
participation clearly needs overhaul can be seesvidence that the use of groups excluded
the poorer members of society on the grounds dfilgcresources to join. Participation in
lengthy, discursive meetings, for example, requirese that many poorer farmers cannot
afford. This is perhaps an argument in favour shift from deliberative participation towards
what Richards (2007b) calls performative partidipat

In the participatory learning processes discusse@hapter 4, exclusion was either by
choice or design. This is partly blamed on the fhat community structures have remained
paternalistic, despite the change from top dowatibtom up language in development circles.
Power seems to have shifted from project offictalsvillage (modernized) elites (such as
return migrants, retired officials, etc) who cohevelopment initiatives in rural areas. They
decide on who participates, but more often than ooly a few elites and their friends and
family members get to participate in developmeritatives. This is supported by Ramisch et
al. (2006) who also observed that village elitdemfcapture’ the most lucrative activities, or
are quickly confirmed as the appropriate ‘leada@rsprojects. A conclusion is that attention
needs to be paid to the micro-politics of inclusémd exclusion if technological participation
is to succeed (Richards, 2007b).
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Specifically, this thesis argues that in order farticipatory approaches to make a
difference in society, issues of power relationdsnawledged but rarely discussed in rural
western Kenya, have to be addressed, in order vel@® more inclusive transformative
practices. As argued earlier, power has shiftednfdevelopment professionals to village
(modernized) elites. The unequal power relationgigfveen the elites in committees/groups
and other farmers in the community makes it diffita obtain genuine participation because
the whole process of participation is subject tonimalation in favour of elites and their
families, as was claimed by some farmers in chap8rand 4. For some of the elites,
participation has very little to do with empowermeout is seen as an opportunity to gain
socially or materially from development initiativeGenuine participation demands that all
stakeholders participate in all stages of projestetbpment, but where there is a monopoly of
power in the hands of a village elite this may hetachieved unless efforts are made, by
development professionals, to require villagersrigage in sincere attempts at devolution of
power to create spaces for the marginalised mentdjessciety. Another option is to design
projects that directly address the less margindlisesociety, empowering them so that they
have the confidence to assert themselves and oballelite manipulation. The Strengthening
Folk Ecology (SFE) project implemented by TSBF iastern Kenya tried to minimise the
domination of village elites by allowing elites tdeel ‘important’ via formal
acknowledgement, while at the same time providingltiple alternative avenues for
participants to interact with each other. The pbjdor instance, emphasized informal
settings to get the input and feedback of the maligied members of the community
(Ramisch et al., 2006).

Which way on for research organisations committedd participation?

Despite these caveats about participation, pastiiony research — defined here as
collaboration of farmers and scientists in techgglgeneration and development — remains a
promising approach, capable of taking into accdaimhers’ own innovations, thereby leading
to the development of technologies that are resperts farmers needs. However, this thesis
has demonstrated that participatory research facesnber of challenges, some of which are
now briefly addressed.

First and foremost, participatory research as dsed in the first chapter of this thesis
was undertaken in the earlier phases of the agstigr programme in western Kenya with the
sole purpose of testing technologies under farnmsditions. It was called participatory not
in a real sense of ‘participation’ as used in depsient circles, but in the literal sense that
farmers took part in the process, either as laddlofleasing land to researchers for
experimental purposes) and providing paid labourvieeding and guarding of on-farm
experiments, or through benefiting from the cropsvlsted from the experimental plots
(Chapter 6). The selection process for particigatarmers was not participatory, it therefore,
created some social tensions in villages, as selefdrmers were seen to be benefiting
socially or materially from projects that were urtdking participatory research. Because
these farmers benefited initially from participgtaesearch, it has since created a wrong
impression about participatory research in thearegin 1997, when a community-based
participatory approach was initiated to involve fallmers in a technology development and
dissemination process, farmers still had the mipt#hat by participating in technology
development they stood to benefit materially in #tert term. There was little sense of
“ownership” of a process that might eventually dgnthe community as a whole. Some
farmers even retained agroforestry trees/shrubthe@n farms as a kind of display, signaling
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superior status and an expectation that they wooitdinue to benefit socially and materially.
It seems important to address these misconceptidms. can research organisations change
the perceptions of farmers in western Kenya abattigipatory research?

It is important that right from the outset of prcjémplementation, roles and expectations
of parties involved be clearly defined and expldise as to avoid misunderstandings, and to
have farmers learn to collaborate in participat@yearch for the right reasons and not for
opportunistic ones, as reported in Chapter 6. dukh be made clear right from the onset
about who participates, where, how and on whatdetdeally, participatory research should
be a two way empowering process of knowledge géoarand technology development of
benefit to both parties. If knowledge and technmegare developed jointly, researchers
would definitely get credit on their part from pidbled reports and papers, while farmers will
also benefit by having technologies that are respento their needs. In addition,
participatory research has other advantages, edlyeififarmers involved are selected in a
participatory manner. These include:

* Quicker and widespread diffusion of technologies

* Lower costs of technology development

» Better targeting of research and policy to addecesstraints in the system

* Empowerment of individual farmers and the commuattiarge

Secondly, participatory research is, as mentionad, approach to tap farmers’
knowledge/innovations in technology development aiso to test technologies under
farmers’ conditions. However, because of the coripés involved in terms of logistics and
costs, only a few farmers are involved. What thisans is that only a few farmers are
empowered. Furthermore, research organizations atesicare to undertake research, not
extension. How, then, can other farmers in the canity benefit? The most effective way is
for research institutions to link up with organisas whose mandate is development rather
than research — preferably with those able to @&caasextensive grassroots network. These
organisations may include state extension serlacal] NGOs and community organisations.
They can then ensure that research results reach faaners by using sites for participatory
research as training grounds for other farmerfiegncommunity to visit and learn from their
fellow farmers about various techniques. Kudad}ieOg) proposed a form of Research-NGO
liaison in which researchers partner with local elegment agencies with the required
scientific expertise to engage in and provide neteaupport for farmers in order to facilitate
local innovation. This therefore means that redeavcganisations have to incorporate
empowerment of development organisations in thggnda so that they can pass on the right
information to as many farmers as possible at theggoots.

Thirdly, participatory research often involves esipeentation under controlled conditions
in order to achieve uniformity in all experimentsder farmer management. This is usually a
great challenge, because of the heterogeneousticorsdbetween farms. In order to minimise
heterogeneity, researchers often supply inputshan form of seed and fertiliser to the
participating farmers to be used in experimentaigIThis gesture, as discussed in Chapter 5,
has often triggered jealousy and social tensioadsn the participating farmers and non-
participating farmers in the villages. How then qaarticipatory research succeed without
causing social tensions? Research organisationddskeek to sensitize communities, right
from the outset, about the purpose of carryingpauticipatory research, and also then help
the community to decide on who should represenntimeproject activities. This would be a
good opportunity for the researchers to engagerapgr discussions with villagers about
inclusion and exclusion. Randomization (in any aasequirement for a good trials design) is
often then acceptable to villagers as a means d¢tude all classes of farmers without
challenging political power structures head-orshibuld also be made clear that inputs given
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are only for experimental purposes in order tovalineaningful comparisons between farms.
If it does not already exist, participating farmeresed to acquire a sense of what Richards
(1985) termed “people’s science”.

How to achieve high adoption rates of fertiliser tees

Mercer (2004) asserted that no matter how elegdintjent, productive, and/ or ecologically
sustainable, agroforestry systems can only contibmimproved livelihoods and sustainable
land use if they are adopted by smallholders. Ealts presented in Chapters 6, 7 and 8 have
shown that despite the fact that soil fertilityaignajor problem in western Kenya, farmers’
adoption rates for use of improved fallows and kAemtransfer technology has been quite
low. Several reasons were given by farmers foragiapting, or for discontinuing the use of,
these technologies. These included factors sudhrassize, labour, scarcity of material (in
the case ofTithonia), lack of a market for seed and the fact that tdehnologies do not
provide edible products. This is not surprising,sasdies done elsewhere, as reviewed by
Giller (2001), have shown that legumes grown sp=lyy for soil fertility have not been
widely adopted by farmers. In Chapter 6, many fasmeok up the use of improved fallows
because there was a market for seed and abandbee@liows the moment the market
disappeared. The implication of this is that in esrdor agroforestry based-soil fertility
replenishment technologies to be widely adoptefabyers and therefore play a greater role
in soil fertility management in smallholder farntisey must provide other tangible economic
benefits such as seed, food or fodder.

Farmers as drivers of technological change

In the introductory chapter of this thesis, | addexl the concept of agency outlined in the
actor oriented perspective of Long (2001), in whiicls argued that farmers are capable of
processing social experience and coming up withiouar strategies to suit their
circumstances. This can also be applied to teckyyold-armers reject or redesign
technologies by evaluating the outcomes of prevami®ns and then come up with strategies
to address issues that they are confronted withinstance, this thesis has shown that in their
endeavour to practice the use of biomass transténblogy, farmers in western Kenya found
choppingTithonia into small pieces for use as a green manure @uisborious task. As a
result, most of them are opting to uSghonia biomass in compost, which saves a lot of
labour. They claim thatithonia has the ability to speed up the composting prod@siser
strategies that farmers have come up with is tleeofispecies mixtures in improved fallows
to repel caterpillars, to form dense canopies theagicing the incidences of weeds, using
Tephrosia vogelifor repelling moles, use dfithonia as a pesticide, as a mulch and for top
dressing. What this means is that researchers toeaark closely with farmers to capture
strategies that farmers come up with in their edlayypractices. Such strategies can then be
fed back into the R & D system. Such an approacidpted can provide the opportunity for
an intensive and sustained interaction between faothers and scientists, which in the long
run may lead to development of technologies thafeasible under farmers’ conditions.
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General conclusions

This thesis has shown that adoption of agrofordsithinologies for soil fertility management
in western Kenya is generally disappointingly IoWe lack of a direct product that can be
used as food or sold to generate income is the disimcentive. It can therefore be concluded
that soil fertility management is a function of eeconomic processes within a community,
and it is therefore imperative that researchersldgva realist awareness of the contexts,
mechanisms and outcomes governing participatotyntdogy development so that there is
rapid correction when evaluation reveals evidentenapative or perverse outcomes. By
establishing good feedback to R&D, there will bbetter chance of avoiding a situation in
which a lot of time and resource is wasted on pttamgotechnologies that are ‘not good
enough’ in the eyes of farmers. This thesis hathéarshown that adoption of agroforestry
technologies is a long term process and therefu@ymg the adoption process requires a
long time period in order to fully understand homdavhy farmers make certain land use
decisions. In addition, classifying farmers intateategories (of adopters and non-adopters),
as is often the case, is an unhelpful oversimpliftm, as farmers often go through various
stages before they eventually adopt or reject w@olgies. In relation to participation, findings
in this thesis have shown that achieving true pigdtion has remained elusive, and may only
be achievable if power is devolved from villagetedi while at the same time marginalised
members of the community are empowered to starahdpchallenge the status quo. This will
in the end require political action favouring a eopen society.
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Summary

This thesis is based on a collaborative agrofoygatogramme between the Kenya Forestry
Research Institute (KEFRI), Kenya Agricultural Ra®sé Institute (KARI) and the World
Agroforestry Centre (ICRAF) which has since 1988rbandertaking soil fertility research to
address the problem of nutrient deficiency in shwtler farms within the western Kenya
highlands. Over the years, approaches to technaotieyglopment have evolved from the
linear model of technology transfer (ToT) to thereat participatory approach. In addition,
various agroforestry technologies have been deedlop address the problem of soil fertility.
The core of the thesis explores and describes warmrocesses that take place in the
implementation of a community based participatggraach known as the village committee
approach in technology adoption and disseminatgsues that this thesis explores in detail
are the processes of participatory learning, adofadaptation/non-adoption, dissemination
and diffusion of the technologies. Overall, thesihes guided by the technographic approach.
Technography makes use of diverse observationahaalytical methods and frameworks to
arrive at hypotheses about likely mechanisms affgcthe operation, transformation or
adoption of technological processes. One such frarieadapted to the needs of this thesis is
the context-mechanism-outcomes configuration (CMO®)s framework rests upon realist
assumptions. In order to understand the varioushamesms, this study drew upon the
gualitative methods used by ethnographers. But sssues to do with learning and adoption
were assessed from the perspective of a samplpr@agh, so it was also necessary to use the
guantitative approach to social science. Attenti@s paid to the integration of quantitative
and qualitative approaches. Multiple sources cd éadre used, including formal and informal
surveys involving structured/semi-structured/urdtrited interviews with farmers, in-depth
interviews with key informants, case studies, payéint observation and secondary data.

Findings presented show that the use of the vilkagemittee approach was misapplied as
the approach assumed that groups are fully ap@tepvehicles for technology development
and dissemination. The groups did not play a m@jlerin agroforestry dissemination, as was
hoped by the programme. This may partly be attedduio the fact that agroforesty as a
technology was not high on the agenda of most gr@nal therefore farmers did not give it
much thought. The use of representative farmergaio others was also not effective, as
some of the representative farmers never adoptetetihnologies and therefore had nothing
to show to farmers within their groups. In additiorking with representative farmers from
various groups created the opportunity for thoseéas in leadership positions to use their
social capital negatively, by monopolizing informoat on development initiatives. But
looking at group cohesion in terms of CMOC the iheautions that we should remain aware
of “hidden” candidate mechanisms only glimpsedhe tase studies mentioned in chapter 3
or the discourse of participants. Group formatioml success depended on being able to
exclude some of the most needy persons throughsmgaonembership requirements, such as
fees, etc. This suggests the possibility that veealtfarmers benefit from cooperation only
when they can exclude poor resource farmers. Seegndforestry is apparently treated as a
kind of ritual requirement helping groups accessets that really make sense — namely
livestock distribution through the pass-on systefhe possibility must be faced that
agroforestry is valued more as a networking opmitguthan as a mechanisms for
transforming land management.

As regards to participatory learning addressechapter 4, this thesis shows that despite
attempts by project officials to put locals in tdeving seat on technology initiatives,
achieving genuine participation has remained etusBome people were virtually excluded
from the learning process. Exclusion was eitherchgice (self exclusion) or a product of
village power politics. This is a major obstacleoticipation, and unless it is tackled, efforts
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being made to involve marginalized members of $pdigough up-scaling of development
initiatives will have disappointing results. As aeds to farmer to farmer dissemination
addressed in chapter 5, findings show that inforeoaial networks were more effective for
seed dissemination than for knowledge sharing. Thits for simplification of technical
information by development professionals, in orttehelp support farmers’ understanding
and communication of complex principles. Alsosiimportant to recognise that as farmer-to-
farmer dissemination takes place the message aa#laiphanges and therefore technology is
re-shaped in the process of transfer. More stualiesherefore needed at different sites to see
if the mechanisms of trustworthy transfer (suctkiaship) are found across different social
contexts. More understanding is also needed oradpoé knowledge and artefacts (such as
seeds) across barriers between different socio@siengroups, and whether mechanisms of
transfer are the same among men and women.

In relation to agroforestry adoption, the resultevg that the process of adoption is highly
variable and dynamic, with farmers taking up orcdiginuing the use of soil fertility
management technologies due to a whole range tdr&of which soil fertility management
is just one. Mechanisms of adoption are complexl, switched on and off by contextual
factors. For this reason adoption research needgprobe beyond categorization and
correlation, and frame its analytical questiongamms of the context-mechanism-outcome
configurations advocated as the basis of a realestaluation methodology, as assessed in
various chapters of the thesis. Adoption and diffiusof these technologies has been
generally very low. The thesis points to the fdwhttfor agroforestry-based soil fertility
replenishing technologies to be attractive to fasneéhey must provide other tangible
economic benefits besides soil fertility improveme@hapter 8 discusses diffusion of
agroforestry technologies which is generally veow.l This is attributed to a number of
reasons. To a casual observer, one candidate msghaauld be lack of information due to
the inefficient extension service, but it is doubtivhether providing information about the
technologies would have made any difference consiglethat farmers (judging by their
opportunism in regard to seed sales as is discussgthpter 6 for example) are realists who
make rational decisions based on simple cost lemeadilysis. The implication for this is that
researchers in western Kenya need to go back tdrdwing board to rethink their strategy.
But one issue which needs to be given closer abterity researchers is the context under
which technologies are developed. What this thebisws is that if the context is not
conducive for the technology, diffusion and adoptsimply can not take place. All in all the
thesis concludes in the final chapter, that saililiy management is a function of socio-
economic processes within a community, and it srefore imperative that researchers
develop a realist awareness of the contexts, mexhanand outcomes governing
participatory technology development so that therapid correction when evaluation reveals
evidence of negative or perverse outcomes. By ksitég good feedback to R&D, there will
be a better chance of avoiding a situation in wladt of time and resource is wasted on
promoting technologies that are ‘not good enoughthe eyes of farmers. In relation to
participation, findings in this thesis have showattachieving true participation has remained
elusive, and may only be achievable if power isofiead from village elites while at the same
time marginalised members of the community are emaped to stand up and challenge the
status quo.
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Samenvatting

Het onderzoek voor dit proefschrift vond plaat$het kader van een samenwerkingsverband
tussen heKenya Forest Research Institt€EFRI), hetKenya Agricultural Institutd KARI)

en hetWorld Agroforestry Research Cent(¢CRAF). Dit samenwerkingsverb and was
opgericht in 1988 om aandacht te schenken aanrbkelegem van de bodemvruchtbaarheid in
met name de kleine boeren sector in de West Kesgadmoglanden. De methode en
benadering van technologie ontwikkeling evolueedder de jaren heen van een typische
overdracht van technologie naar een met aandadabt participatie. Ook werden tal van
technologieén ontwikkeld om het probleem van deeboduchtbaarheid probleem werkelijk
aan te pakken. De kern van dit proefschrift exgdren beschrijft de verschillende processen
die zich afspelen gedurende de implementatie vanodenaamde dorpsgerichte benadering
van technologieontwikkeling. Er is bijzondere aafdavoor aspecten zoals participatief
leren, adoptie/adaptie/non-adoptie, verspreidinditfasie van technologieén.

Het onderzoek naar dergelijke processen en aspectgginformeerd door technografie.
Deze benadering combineert observaties en eensankyder om hypothesen te formulieren
over de mogelijke mechanismen die van invloed apgrde werking, transformatie of adoptie
van technologie. Een dergelijke analyse kader wdrbtontext met mechanismen en
uitkomsten en bouwt voort op zogenaamde realigis@nnames. Ten einde grip te krijgen
op de verschillend mechanismen en processen isalogebruikt van kwalitatieve
onderzoekstechnieken zoals die worden gehanteemd dtnografen. Meer specifieke
dimensies van het leer proces zijn geévalueerd elsddvantitatieve methodes en met behulp
van steekproeven. De integratie van kwantitatienekealitatieve benaderingen behoefte
daarom extra aandacht. Dit streven werd mede mbggmaakt door gebruik te maken van
verschillende soorten data: een vragenlijst melotgs en open vragen; gestructureerde en
meer open interviews met boeren, diepte interviegsyalstudies van bijvoorbeeld
dorpsvergaderingen, participerende observatiengeveerd ook secondair bronnenmateriaal
geraadpleegd.

De bevindingen van de studie wijzen erop dat desterichte benadering misplaatst was.
Deze benadering verondersteld immers dat groepegesechikt instrument is om technologie
te ontwikkeling en de toepassing ervan te verspreidnder bredere lagen van de
boerenbevolking. De groepen speelden echter gelamdrgke rol in de verspreiding van
agroforestrytechnologieén. Een verklaring die in dit proefditiwordt aangedragen is dat
agroforestrygeen hoge prioriteit heeft voor de leden van @egen. Boeren schonken er dus
niet of nauwelijks aandacht aan. Gebruikmaking vaarbeeld boeren die anderen op hun
beurt trainden, werkte ook niet. Sommige van demerheeld boeren namen zelf de
technologie niet in gebruik en konden anderen dasts rlaten zien. Het inschakelen van
voorbeeld boeren schiep veelvuldig mogelijkhedeorvyeen door het sociaal kapitaal dat een
dergelijke positie met zich mee brengt voor zichaein te wenden. Zo werd er nog al eens
belangrijke informatie over nieuwe initiatieven aandere groepsleden onthouden. De
analyse van de cohesie binnen groepen vanuit eenextanechanismen-uitkomsten
perspectief wijst ook op verborgen en mogelijke hamismen zoals groepsprocessen. Hier
wordt met name in hoofdstuk 3 en de daar gepresetdegeval studies op in gegaan.
Groepsvorming bleek afhankelijk te zijn van hesluiten van anderen doordat hoge eisen
(zoals het heffen van contributie) werden gestedd et lidmaatschap. Dit wijst op de
mogelijkheid dat rijkere boeren meer profijt hebbean samenwerking in groepen door
armere boeren uit te sluiten. Een tweede kandidaathanisme is mogelijkerwijs dat
agroforestry onderdeel is van een ritueel dat de toegang téangejke hulpbronnen
vergemakkelijkt. We moeten dus wel degelijk rekgnimuden met de mogelijkheid dat
agroforestry meer gewaardeerd wordt als een mogelijkheid vaswerken dan als een
mechanisme voor het veranderen van landgebruik.
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De analyse van het participatieve leren in hootddtlaat zien dat ondanks pogingen van
project medewerkers om participatie werkelijk natreven een illusie is gebleken. Sommige
mensen werden letterlijk buiten beschouwing gelatert was ofwel eigen keussélf
exclusion of de uitwerking van dorpspolitiek. Dit vormt ebelangrijk obstakel voor echte
participatie en als dit niet serieus wordt genom@gnde talloze gingen om mensen die aan de
zijlijn staan van het ontwikkelingsproces te lafofiteren van interventies voor niets. De
analyse van de verspreiding van technologieén wassbren anderen trainen en informeren,
laat zien dat informele netwerken en relaties \af@dctiever zijn daar waar het gaat om
uitwisseling zaden dan wanneer het delen van kebeiseft. Dit wijst duidelijk op de
noodzaak om informatie te versimpelen en hier ligen duidelijke taak voor
ontwikkelingsexperts teneinde boeren te helpen ehnologieén te begrijpen en het
communiceren van complexe principes. Het is ookbh&lang te onderkennen dat als boeren
boeren trainen de boodschap en ook de toepassmtggelnologie veranderd en hiermee dus
ook de technologie. Er moeten meer studies word=taan op verschillende plekken en
dorpen om te onderzoeken of de mechanismen voorbeaouwbare overdracht (zoals
verwantschapsrelaties) zich ook andere socialesgtart voor doen. Een beter begrip is nodig
van de verspreiding en uitwisseling van kennisrmgfacten (zoals zaad) tussen verschillende
sociaal-economische groepen alsmede van de meotemigan overdracht hetzelfde zijn
voor mannen als vrouwen.

Wat de adoptie vaagroforstry betreft, de resultaten van het onderzoek wijzemgmape
verschillen alsmede op dynamieken waarbij boerem warloop van tijden weer stoppen met
het toepassen van bepaalde bodemvruchtbaarheidtstenhde technieken. Een hele reeks
factoren is hier verantwoordelijke voor waarbij bad beheer er maar een is. Mechanismen
van adoptie zijn uiterst complex en worden alsvhaate als een knop aan en uitgezet door
contextuele factoren. Adoptie onderzoek moet daaocwmk verder gaan dan alleen maar
nadruk leggen op sociale categorieén of op stedlsti verbanden zoals uitgedrukt in
correlatie coéfficiénten. In dit proefschrift gelefde voorkeur aan een analyse van de context-
mechanisme-uitkomst configuraties zoals wordt gepgeerd door een realistische evaluatie
methodologie. De adoptie en verspreiding \agroforestry technologieén is betrekkelijk
gering. Dit proefschrift beargumenteerd dat alsedezhnologieén attractief willen zijn voor
boeren dan moeten ze behalve een bodemvruchtbdswrbdietering perspectief ook een
duidelijk en tastbaar economisch profijt bieden.

Hoofdstuk 8 handelt over de verspreiding van aayestry technologieén. Ook dit is
betrekkelijk gering en heeft een aantal verklanmg€éoor een toevallige observeerder, zou
een kandidaat mechanisme gebrek aan informatiegkuniin. Dit vanwege de inefficiénties
van het voorlichtingsapparaat. Het valt echtereiviyfelen dat als de informatie voor handen
was dit een dramatisch verbetering zou hebben epgel. Boeren zijn realisten zoals
hoofdstuk 6 ook al heeft laten zien; boeren nemationele besluiten gebaseerd op
vergelijking van kosten en baten. Dit betekent pp lzeurt dat onderzoekers in West Kenia
weer terug moeten naar de tekentafel om hun steatedherzien. Een aspect dat hierbij veel
aandacht verdiend is de context waarin technologie@rden onderworpen. Dit proefschrift
wijst er immers nadrukkelijk op dat als de contet mee werkt, het treurig gesteld zal zijn
met de adoptie en verspreiding van technologieleidaad gevolgd in dit proefschrift is dat
bodemvruchtbaarheid en het beheer ervan een fuscten socio-economische processen in
gemeenschappen. Het is dus noodzakelijk dat oneleer® zich een realistische opvatting
aanmeten van de contexten, mechanismen en uikomhstean invioed zijn op participatieve
technologie ontwikkelingsprocessen. Alleen dan keem tijdig corrigeren om niet wenselijke
uitkomsten te voorkomen. Dit kan allen dan indieiddlijke communicatie mechanismen en
relaties tussen onderzoek en ontwikkeling tot stadyebracht. Dan kan ook worden
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voorkomen dat er technologieén worden gepromooindg® ogen van boeren tijdverspilling
is. Participatie, zo is de teneur van dit proefdths een illusie en is slechts binnen bereik
indien machtsrelaties binnen gemeenschappen aarmachdaadwerkelijk verschuiven.
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