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The AHI Methods Guides

The AHI Methods Guides series was developed asdiumefor AHI staff and partners to synthesize
the innovative methods and approaches developstdtand validated in AHI benchmark sites and
from institutional change work carried out in thegion. Contributions to the series include methods
for system diagnosis and planning; targeting irdetion strategies; facilitating change at farm,
watershed, district or institutional level; monitay and evaluating change or impacts; and struguri
the innovation process overall. AHI Methods Guidesorganized under five thematic areas:

Theme A- Strategies for Systems Intensification (witheamphasis on the farm level)
Theme B- Participatory Integrated Watershed Management

Theme G- Collective Action in Natural Resource Management

Theme DB- Policy and Institutional Reforms

Theme E- Improving Research-Development Linkages

The targets of these papers include agricultursdéaech, development and extension organizations
and practitioners with an interest improving thmiactice and impacts; and policy-makers interested
in more widespread application or institutionaliaatof methods in their areas of jurisdiction.
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INTRODUCTION

The primary emphasis of agricultural research attension in eastern Africa is on technology
generation and dissemination. The consequencechhalogy dissemination are given limited
attention, despite the limitations of conventioregricultural research in bringing about
widespread livelihood improvements (deGrassi andsBp 2003; Havens and Finn, 1974;
Hightower, 1972; Shiva, 1991). While farming syssempproaches have enabled improved “fits”
of technologies into complex farming systems (E&luh983; Hagmann, 1999) and adoption
studies have provided theoretical and methodolb§i@meworks for understanding patterns and
impacts of technology innovation (Rogers, 20033g&ech involvement following adaptive on-
farm research trials is often limited to assessh numbers and characteristics of adopters
(Nkonya et al., 1997; Wozniak, 1987). Impact isenftmeasured through the number of
technologies developed and introduced into thelgugin or by the total numbers of adopters
and the factors influencing adoption. Little atiem has been given to social and agroecological
impact, negative consequences of technological vemman, farmer innovations enabling
improved ‘fits’ of technologies into the existingrining systems, or how technologies spread
within communities. Yet capturing such informatioan enhance impact by improving upon
approaches for disseminating technologies andebmgal of technologies themselves.

The following guide describes a methodology fockmag the fate of technological interventions
in agriculture. The methodology emphasizes teclgyolspillover” — spontaneous farmer-to-

farmer spread of technologies in the absence sidaimediation — which gives greater insights
into adoption and impact than research- or extensiediated diffusion. Findings from the

application of the methodology in two benchmarksiof the African Highlands Initiative, an

ecoregional program of the CGIAR and ASARECA, atedively presented to illustrate the

methodology’s application in practice. These ideluLushoto District in the Usambara
Mountains of Tanzania, and Vihiga District in West&enya.

JUSTIFICATION

Many factors influence the success and rates dht#ogy adoption. These include farmer or
household characteristics (wealth, age, gendewy lamilability), farming system characteristics
(land and livestock holdings, slope, access t@adtidn), resource access (social networks,
planting material, information), properties of ttexhnology itself (how quickly it generates
returns, required capital and labor investments)) fanmer access to social networks (Adamo,
2001; Bunch, 1999; Negi, 1994; Perz, 2003; Shaxawh Bentley, 1991). If technological
innovation is seen as a one-off step (introduciag mechnologies) rather than a process that
proceeds from problem definition to technology égirty, testing, monitoring, troubleshooting
and dissemination/discontinuation, many of theséepa and lessons will be lost. Substantial
risks may also be introduced into the system tHioaidias toward wealthier farmers (socio-
economic gap-widening) or negative agroecologitglacts.

Technology ‘tracking’ or periodic monitoring is irgiant for several reasons. First, blanket
recommendations which fail to take into accountdetwld and farming system characteristics
do not work given the highly heterogeneous natdréaoming systems, household resource
endowments and farmer priorities (Chambers e1887; Scoones and Thompson, 1994). There
is therefore a need to understand the specificifgrmystem “niches” where technologies are
most easily adopted. We define niche as the sditeodal and farming system variables —

including gender, household labor, resource endowsr(g&and, irrigation, livestock) and the like

1
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— that facilitate or inhibit easy integration of @movation into a farming system. Second,
technology tracking enables the identification cdjon bottlenecks to technology access and
adoption by different social groups. This knowledg important for identifying specific
interventions that would enable more widespreagssto technologies among different social
groups. Third, it enables identification of farnded modifications of the technology (farmer
“innovation” or “re-invention”) — departures frorecommended practice and that nevertheless
enable technologies to fit more easily into locatniing systems (Bentley, 1990; Reij and
Waters-Bayer, 2001). Fourth, such studies can aserethe efficiency of research and
development (R&D) interventions by identifying diig social networks that enable or hinder
widespread access to benefits in the absence ehsah agents or other outside mediators
(Adamo, 2001). Finally, technology tracking prosdemeans to document positaved negative
impacts of technological innovation on livelihoaghuity and the environment can be tracked
(see de Grassi and Rosset, 2003; Haugerud anah$owl|i 1990; Shiva, 1991), adding a much-
needed ethical dimension to technological inteieast(Cooley, 1995).

OBJECTIVES

The overall aim of this methodology is to bettemnfars’ livelihoods through improved design
and delivery of agricultural technologies. Thismeant to be achieved through two primary
objectives:

Objective 1. Togain insights into the spread and adoption of teldgies that can be used to
design strategies for scaling out, specifically:

» To identify the pros, cons and major adoption leasrifor each technology, so that
technologies can be improved upon, strategic iatgions designed, and technologies
made more accessible or attractive to farmers;

* To identify the characteristics of households aarhing systems where the technology
most easily “fits,” so that impacts on differenpég of farmers, households and farming
systems can be monitored;

* To identify innovations introduced by farmers table the technology fit more easily
into local farming systems and be more easily dissated; and

* To characterize social networks through which tetdgies flow spontaneously, so that
these can be effectively tapped into or avenued@ch socially marginalized groups
identified.

Objective 2. To document positive and negativeapeconomic and environmental impacts of
introduced technologies, so that positive impaatshe spread and negative impacts managed.

RESEARCH QUESTIONS

The following research questions were designegévationalize the above objectives:

1. What are the pros and cons of each technologhthee primary barriers to more widespread
adoption?

2. What were the social and farming system ‘uptagbes’ of different technologies?

3. What innovations & adaptations were made t@thiced technologies, and why?
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4. How far have technologies spread, and througbhwdocial groups and networks?
5. Did introduced or modified technologies have pagitive or negative impact on livelihood?

6. Did introduced or modified technologies have pagitive or negative impact on
agroecosystem resilieriée

SCENARIOS

The methodology may be applied to any context irciwkechnologies have been introduced or
disseminated by outside extension or developmeenaegs, to track the fate of those
technologies as they are either modified in conthared with other farmers or discontinued. It
may be used as a one-off, retrospective analysisamwmore years after introduction of the
technology(ies), or adapted to an ongoing partioigamonitoring and evaluation system in
which lessons are captured throughout a technabgioovation process and used to improve
upon it. In each case, the idea is to captureohssshat may be fed back into technology
development research or to assist farmers and caitiesuto trouble-shoot in overcoming some
of the barriers to adoption and livelihood improeestn

TARGET GROUPS

This methodology is designed for use by researclmvslved in studying technology
dissemination and adoption processes, or by extersgiencies and NGOs wishing to enhance
the impacts of their efforts through close follow-and consultation with the end users.
Ultimately, the methodology will be most useful fonovative professionals and organizations
who wish to use the lessons captured to desigteshdew ways of doing business.

KEY STEPS IN THE APPROACH

While the research questions are many, the metbggdias been condensed into five sequential
steps that enable each question to be addressed.

STEP 1: CONCEPTUAL UNDERSTANDING AND BRAINSTORMINGN KEY
TECHNOLOGIES TO BE TRACKED

The first step of the methodology is to reach amam understanding of your overall objective,
and the implications for both the way the methogdyplis carried out and the technologies that are
selected. While the methodology has a pre-defitgelctive, it may be applied in different ways
and for different purposes. The following choioasst be made:

1. Whether the methodology is to be applied anexadf retrospective study to observe the
patterns of spillover several years after an imetion, or as a more ongoing participatory
M&E method — as an adaptive management approaektioology innovation;

! Resilience is defined as the capacity of a systeexperience wide change and still maintain thegrity of its
functions (adapted from Gunderson and Holling, 2082d may be used to describe social and natyst¢rss.
In the context of agroecological systems, it encassps system nutrient, water and genetic charstateri- as
well as management systems — that enable a systadapt to change.
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2. Whether to use a social network approach tgpkagnthat follows patterns of “spillover”
(farmer-to-farmer sharing) to enable greater untdeding of who shared with who, or to use
a more random or stratified sampling technique molesstand “average conditions” in
adoption; and

3. How technologies will be selected strategictdlgive you the information you most need. |If
the interest is in a single technology that wasetdisnated in isolation from others, this is less
important. If multiple technologies were dissensaiasimultaneously, however, it must be
decided whether to track the most “popular” or tfamving” technologies to demonstrate
impact — or whether to track technologies with dieecharacteristics (short- and longer-term
returns; knowledge intensive vs. not; readily asitds by most households vs. more
discriminate) so as to acquire a deeper understgrabiout the challenges and opportunities
associated with particular classes of technologies.

STEP 2: FOCUS GROUP DISCUSSIONS TO IDENTIFY BASIO®@PTION PATTERNS

While personal experience and familiarity with diterature gives researchers knowledge of
important factors influencing the adoption of tealogies in their area of expertise, not all causal
factors can be predicted by researchers givenpefiity of local agroecological, cultural and
socio-economic conditions. Interactions betweeméa goals and decision-making, farming
system characteristics and resource endowmentpenies of the technology and adoption
decisions are complex. This complexity limits tegree to which researchers can alone identify
all the relevant variables influencing adoptionislessential, therefore, that surveys designed to
track technologies begin with a broadly participatassessment of patterns of adoption as
observed by farmers themselves.

This methodology uses focus group discussions @wibrse groups (adopting and non-adopting
farmers, primary and secondary adopters, or germad- wealth-based groupings) for this
purpose. Ideally, additional focus group discussiovould be carried out until significant
overlap is found in the patterns identified by farsy and it can therefore be assumed that a
comprehensive understanding of such patterns esditained.

STEP 3: TRACKING SURVEYS WITH ON-FARM INTERVIEWS

Adoption variables identified by farmers in Ste@re compiled and integrated with variables
identified by researchers. Together, they formnéegrated set of variables to be systematically
measured during more formal “tracking surveys.” Séheurveys consist of household interviews
with a representative number of adopting and naptily households to track each of the
variables identified above and to systematicalgchkrthe social and agroecological impacts
identified by farmers in Step 1. This survey cagtuhousehold and farming system
characteristics of large numbers of adopters, @érgbbrrelations to be made between adoption
and farm and household characteristics. Sinceegamequire on-farm visits, they also provide a
good opportunity for selective interviews to addressearch questions that require more
gualitative data — namely, technological innovagidivelihood and environmental impacts, and
the steps associated with technology adoption.

Sampling procedures will depend on the ultimatecije. Random or purposive sampling of
adopting and non-adopting households may be use rifjorous econometric analysis of
adoption variables is required. If the interestasunderstand social networks through which

4
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technologies spread in the absence of outsideverigons, or how adoption levels and
technologies themselves change through successias|of ‘spillover’, a form of snowball
sampling can be more useful. The latter is ilatswl in Figure 1, where the “level of spillover” is
defined as the distance the technology has spreadthe original “source” farmer, measured by
the number of social transactions between hosterigient farmers. Since technology adoption
by farmers directly involved with project personney be biased by motives that are de-linked
from the perceived benefits of the technology fifsét is important to designate such farmers as
“Lo” (level zero) — meaning that technology spillotas not yet occurred. Successive levels of
spillover are therefore defined in relation to howany transactions the technology has passed
through to be adopted. Farmers adopting from gatdarmers” are designated,”lor level one

of spillover, those adopting from level one farntérg’, and so on.

Farmer

Interacting Level 1 of Level 2 of

with Technical/ Spillover Spillover sl...
Staff (Lo) (L) (L)

> Spillover
Figure 1. Levels of Technology “Spillover” Relative to Projdnterventions

Following these farmer-to-farmer sharing pathwaygercentage of farmers at each level of
spillover are interviewed to document householdfantling system characteristics, the nature of
social networks through which the technology waguaed, and with whom they in turn shared
the technology (to compile a list of adopters atribxt level of spillover).

Tracking surveys should target not only adoptingn&xs, but also randomly selected non-
adopters. This allows the emerging patterns -example, access to irrigation water (i.e. 80% of
adopters have access to irrigation water year-fodrtd be compared with the demographic of
the community at large (a “control group”). If 808f the population at large has access to
irrigation water, then access to irrigation watemot likely to be a causal factor influencing

uptake of that technology. Random and purposivepag techniques have built-in controls,

eliminating the need for a separate control group.

STEP 4: DATA ANALYSIS

The third step involves statistical analysis ofadetllected through the tracking surveys, and
gualitative analysis of data from semi-structuratenviews and farm visits. Basic patterns
observed for each objective and research questodiscerned at this time.

The analysis opros and con®f the technologwr technologies is qualitative only, and distilled
from focus group discussions with adopting and adopting farmersMajor adoption barriers

2 For example, social status derived from interactivith outsiders or a desire to extract other highdfom
project personnel.
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are also distilled from preliminary focus groupadissions, but then verified through tracking
surveys by translating each barrier (i.e. labotp ia quantitative variable (i.e. number of
household labor units) and assessing the numbexdopting and non-adopting households
exhibiting different levels of the variable. Threeethods for identifyingsocial and farming
system nicheare triangulated — namely, focus group discussfjmsapture the perceptions of
farmers), household surveys (to quantify houselat@bles defining these niches) and more in-
depth on-farm interviews (to understand in moraitlebw key variables restrict uptake niches).
Farmer innovationsare most easily distilled through qualitative noetby including focus group
discussions, semi-structured interviews and farsitsviLivelihood and agroecosystem impacts
are assessed qualitatively during preliminary fognasip discussions and then validated through
tracking surveys — where impacts are converteduantifative variables and quantified by
household. They are also addressed during the imalepth semi-structured interviews so more
detailed information on the way in which these ictpaare manifest can be captureSocial
networksthrough which technologies flow are researcheolidin the tracking surveys, where the
gender, age and social relationships of the traiesahost and recipient farmers) are captured.

The final questionfotal numbers of adopterss assessed by follow-up with “host” farmers to
identify the total numbers of farmers with whom ythehared the technology. As only a
representative sample of recipient farmers is weered at subsequent levels of spillover, the
total number of adopters must be estimated thradtapolation. If farmers have not been
asked to keep records on technology sharing fra@rstart, care must be taken in interpreting
these numbers — as total numbers of adopters caigiécantly underestimated. Despite these
shortcomings, the data are useful in understandilagive numbers — such as the percentage of
exchanges characterized by kinship ties or theepgaige of female adopters.

STEP 5: FOCUS GROUP DISCUSSIONS TO INTERPRET EMBRGFINDINGS

Step 3, data analysis and interpretation by rekeescis generally the final step of adoption

studies. Yet in the absence of interpretationsther actors, a number of assumptions must be
made about the reasons for observed patterns. dditicmal stage of focus group discussions

with farmers to interpret emerging patterns in dlaga can be useful for several reasons. First,
patterns that would otherwise be difficult to obserare fed back to farmers, giving them a

chance to contribute further in interpreting th@im behavioral patterns. Second, it allows local

logic (for example, why certain types of farmens adopting a given technology) to be integrated
with scientific logic in interpreting observed gatis, giving a more complete picture of farmer

behavior.

A summary of the methodological steps utilizedrieveer each research question is provided in
Table 1. Methods are matched to research quesiiotise basis of whether the question can be
best answered through quantitative data, quaktatata or both.
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Table 1. Methods Utilized to Address each Research Question

Research Question Methods

Pros and Cons of the Technology - Focus group dssons (pre).

Major Adoption Barriers - Focus group discussigme & post).
- Tracking survey.

Social and Farming System Niches - Focus groupudsons (pre & post).

- Tracking survey.
- Semi-structured interview.

- Farm visits.

Farmer Innovations - Focus group discussions (pre).
- Semi-structured interviews.
- Farm visits.

Social Networks & Spread - Focus group discussfpre).

- Tracking survey.

- Focus group discussions (post).
Livelihood Impacts - Focus group discussions (prpoSt).
- Semi-structured interviews.

- Tracking survey.

Agroecosystem Impacts - Focus group discussioms&post).
- Semi-structured interviews.

- Tracking survey.

DETAILED DESCRIPTION OF THE METHODOLOGY AND DATA AN ALYSIS
1. FOCUS GROUP DISCUSSIONS
Planning for focus group discussions

While focus group methodologies may vary, in oypexience six to ten participants is usually
the upper limit of the number of people who cantipgiate effectively in such discussions.
The small number of people involved requires thattipipation be intentionally structured
according to the aims of the research and to ermrepresentation of diverse views. In almost
any focus group, representation by gender and wéatienerally paramount. Yet selection of
participants in different focus groups is generdibye according to your aims. For example, if
you are interested in soliciting the responsesdopters and non-adopters, then you might call
two focus groups together based on whether or Imey have adopted the technologies in
guestion — ensuring each group has a good repat®enby gender and wealth. In other cases,
if there are strong social norms against the dffecparticipation of certain social groups
within social gatherings, then it may be more int@or to mix adopters and non-adopters
within focus groups and divided the group accorditty those parameters affecting
participation, for example gender or age. Ultimhatthe selection of focus groups requires not
only attention to the research question but an tstaleding of the society within which you are
working — and a bit of creativity in the selectiohfocus group participants. Whatever your
choice, you should be able to defend it accordiagat strong logic of representation,
participation and your ultimate aims. Yet effeetparticipation is not only about “who comes”
but about how the discussions are facilitated. fHeditator must be able to bring out the full
participation of all those present, and to tacyfatinimize the participation of individuals who
tend to dominate discussions. The tendency foplpeto agree with what is said first requires
that the facilitator also probe deeper, giving gpfac other opinions to be expressed.
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Secondly, it is important to carry a checklist akgtions to the focus group discussions. Table
1 tells us that the first set of focus group distuss in the spillover methodology must
generate information on all six research questiofisese questions must be concise, to avoid
keeping people for too long. Generally, after comed a half or two hours, levels of
participation drop due to fatigue, affecting thealify of responses. Rather than prolong a
discussion beyond this duration, it is best to bi@ad re-convene at a later date. The checklist
in Box 1 is one example of how these questions lmanjointly addressed; the reader is
encouraged to innovate with other ways of askirggehquestions so they are more easily
understood in your areas of work.

Utilizing findings from focus group discussions

Data from focus group discussions can be used bogctly for improved design of
technologies or improved dissemination strategies, indirectly — through the integration of
variables identified by focus groups into formaildking surveys.

(a) Direct use of findings to improve technologied¢echnology dissemination strategies

Advantages (pros) and disadvantages (cons) idedtifiy farmers can be used directly by
research or extension to improve upon the techyaogl its mode of delivery. Select pros and
cons from Western Kenya are presented in Tablen2.fifst thing to note is the sheer number
of advantages and disadvantages identified for eaatinology. This illustrates the challenges
researchers face in “getting it right”. The secobdervation is the nature of the disadvantages
and what this implies for subsequent actions. Sdisedvantages (denoted by italics) highlight
issues for researchers — mainly regarding the segdeof the technology itself. These variables
can be used in trait selection by breeders to ingtgpon the varieties. Other disadvantages

Table 2.Pros and Cons of Select Technologies Introduc&tl.ikenya

Technology Advantages Disadvantages

Kale - Income - Labor intensive

- Early maturation

- Family nutrition, taste
- Resistant to drought
- Long life span

- Frequent harvest

Maize variety - Striga tolerance

- Higher yields

- Cob form (resists rotting)
- Early maturation

- Seed may be re-used

- Taste

- Can plant in both seasons

- Use of local materials

- Soil improvements last

- Increases yield

- Makes soil easy to dig

- Does not scorch seeds like
inorganics

Compost

- Risftoss from theft, livestock)
Susceptibility to aphids, disease
High input requirements
- Requires pure stand

- Market saturation

Heavy feeder (high fertilizer demand)
Poor germination

Short cobs

- Theft

Susceptible to disease

Limited dung / livestock

- Time lag from pregigon to use
- Labor intensive

- Difficult to knowhen it is ready
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Box 1.Sample Protocol for Focus Group Discussions

1. What are the technologies you have been exposadaidopted in your farms?

Pros, Cons and Adoption Barriers

2. For each technology (or formerly prioritized tecthogies):
a) What do you like most about each technology?
b) What do you like least?
c) What are the primary factors hindering adopbgmmore farmers?

Social and Farming System Niches

3. For each technology (or formerly prioritized techogies):
a) What types of farmers are most adopting teclgyako(by gender, age, wealth, farm
characteristics, etc.)? Why?
b) What are the most important resources requaoeaiopt technology x (i.e. labor, landj,
nutrient resources, capital, water)?

Farmer Innovations

4. For each technology (or formerly prioritized techogies):
f) Among yourselves or other farmers you have oletrwhat have been the most useful
changes made to the technology after it as intredicHow was it changed and why?
i) Were there any social innovations that emergeghiable adoption or maximize benefits
from the technology, such as shared labor, orgdaizéo access inputs, or others?

Social Networks

5. Considering that people generally do not share netbgies equally with relatives,
friends, acquaintances and strangers:
a) Was there a tendency to share the technology(igs certain types of people?
b) If so, who tends to share most with whom, angiavh
b) Does this vary by technology? If so, why?

Livelihood and Agroecosystem Impact8

6. For each technology (or formerly prioritized teclhogies):
a) Has the introduction or adoption of the techgglbad any impact on your livelihood
or the community? We are interested in knowinguaboth positive and negative
impacts, if any.
b) Has the introduction or adoption of the techgglbad any impact on your farming
system? Please mention both positive and negatpacts, if any.

@ After hearing farmers’ responses, more direct goestcan be asked targeting livelihood impactsidyimcome,
labor, food security, use of farm resources), comityumpacts (land distribution, conflict, tendenwycooperate,
wealth distribution), and farming system impacteéds, disease, pest dynamics, soil fertility/moggarosion,
and impacts on other on-farm activities).

(bold font) suggest complementary technologies thaght be introduced jointly with the
technology under discussion to minimize adoptionribes, such as the introduction of
livestock or improved feed together with nutrieetrthnding crops to enhance availability
and/or quality of dung. The third and final sedifadvantages (underlined) suggests strategies
that might be used by extension to develop inngeatieans to disseminate technologies that
minimize adoption barriers. For example, traditidaor exchange practices can be integrated

9
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into technology dissemination strategies where rlalsoa known constraint to adoption.
Strategies to mobilize communities to limit livestomovement or theft can be used where
crop destruction/theft is a problem. The issuenafket saturation may be addressed through
integrating participatory market assessments iethriology prioritization processes (prior to
dissemination), fostering collective action in thale of produce to minimize the extent to
which buyers can manipulate the price, or by aegsaaimed at enterprise diversification so
that diverse market niches may be tapped. Finallyne disadvantages relate to farmer
capacity — suggesting that capacity-building effd¢ aligned with dissemination processes. It
should be kept in mind that the disadvantages it by farmers simply “suggest”
improvements that may be made; they do not reptrgseaf that such innovations will work in
practice. Ultimately, a creative or experimentap@ach must be taken in which innovative
ways of reaching more households are identifiestete and adapted through their practical
application and observations of how such innovationfluence farmer perceptions and
adoption levels.

Information from focus group discussions on sooetivorks (who shares with who) and social
niches (who is adopting) may also be utilized diyeto improve upon extension practice. If it
is noted that a certain group of people is not bemg from any given technology, it is
important to ask why this is the case and desigategfies together with farmers that may
improve access by these groups of people. If émgds has to do with a tendency to share only
with kin, then mechanisms to disseminate technebtfirough clan elders or local institutions
with widespread membership (i.e. religious orgatiores) may be tested. If the barrier to
adoption is related to wealth and limited abiliymake up-front investments in inputs, labor or
material resources then financial or in-kind crgdi. seed, fertilizer) or rotational savings
associations (already present in most communitigs)be explored as means to enhance access
by resource-poor households.

(b) Indirect use of findings to improve structuredusehold surveys and semi-structured
interviews

Variables identified through focus group discussitivat lend themselves to quantitative analysis
can be directly integrated into structured housgbatveys (“tracking surveys”). These variables
are extracted from focus group discussions andyiated with adoption variables identified by
researchers. Together, these variables are iteelgiato household “tracking surveys” —
household interviews that assist in characterizidgpters and in systematically tracking social
and agroecological impacts of the technology. &rasveys capture household and farming
system characteristics of large numbers of adapt8isce surveys require on-farm visits, they
also provide a good opportunity for selective wiews to gather more detailed qualitative data
on farmer innovations, livelihood and environmenitapact, and the steps associated with
technology adoption.

A generic survey form integrating standard farmgggtem and household variables likely to be
important, irrespective of the particular techngldgeing tracked or other contextual factors
related to the region where work is being carriat  shown in Table 3. Additional variables

particular to a technology (in this case, soil @mation technologies) — whether identified by
farmers or researchers — were added to the geawsiey, thereby “ground-truthing” the tracking

survey in the characteristics of the specific tedbgy and the local context. These technology-
specific variables are summarized in Table 4. Wtesnatically tracking variables of interest to
farmersand researchers, all actors in the system (researténson, farmers) can gain more

awareness of the impacts of interventions as vidwyasther actors in the system.
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Table 3. Survey Instrument for Technology Tracking (Gené&nidries)

Name of | Nature of| Exchanged | Age?® | Gender| Spill- | Relation® Other Total
Adopter | Exchange| (Germplasm, over Household Characteristics Techno- Area
Assistance, Level | (N, Fr. ‘"House-| Plots [Acres| # | #Small| Off-farm | logies | where

(Free, Working (Lo L, | RIE,RIN, | hold | Land | Land | Cattle| Rumi- | Income | Adopted® | Applied
Sold, Knowledge) Lz,.) Other) | Lapor (EN? | nants | (specify (mor
Exch.) type) Ha)

Hassani F G 30 M L N 1.35 1 4.5 3/0 0 Petty

T, B, ISFM

Bakari trade

Mariamu S G 45 F L R/E 3.8 3 1.2 1/1 3 Crafts T VB

Hussein '

Shekigen E WK 62 M L R/N 2.0 2 0.8 0/0 2 Wage B VB

da Musa labor '

Bold font indicates farmer-identified variables.

P N = Neighbor, Fr = Friend, R/E = Relative (extesidamily), R/N = Relative (nuclear family), O = @th

In man-equivalents (Fried et al., 1993)

4E = Exotic breeds, | = Indigenous cattle.

°T = tomato; B = banana; Ca = cabbage; VB = veyetétarriers; Co = compost; ISFM = integrated $aitility management; etc.
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Table 4. Supplementary Survey Instrument for Tracking Sail Water Conservation (SWC) Technologies
(‘ground-truthed’ with technology-specificnables identified by farmer and researchers)

Name of Soil Access to Farm or Impact (Positive, Negative, None)
Adopter | Conser- | Technical | Landscape Farming System Characteristics
vation | Assistance | Location of ["Soil Quality | Access| Accessto | Crop Soil Soil Weeds | Crop | Income
Techno- | on SWC | Structures Prior to to Organic Type Water | Fertility Vigor
logy TECh”bO' Conserving | lIrriga- Nutrient (Annual, | Holding
Tracked® logy (Good, tion Resources | Perennial)| Capacity
_ Medium, Water | (High, Med,
(High, Poor) Low)
Med, Low)
Hassani
] BT M 40%/HH/IL Poor Y H A Pos. Pos. Neg. Pos. Pos.
Bakari
Mariamu
) FJ M 30%/HH/NIL Medium N L P None Pos. None None Pos.
Hussein
Shekigenda
M BT/GS H 50%/OF/NIL Poor N M A Pos. Neg. Neg. Neg. o
usa

2GS = Grass strips/fodder contours; BE = Bench ¢efrkJ = Fanya Juu.
®Bolded black font denotes variables identified &yfers, and other fonts those identified by sciti

¢ Slope (%); proximity to household (HH = near hdwsld, OF = in outfields); access to irrigation élirrigated land, NIL = non-irrigated land).
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To illustrate how variables identified by researshend farmers are integrated into the tracking
survey, sample findings from Lushoto, Tanzaniapesented. Table 5 summarizes results of
guestion 2c (Box 1) on major adoption barriersgfach of four introduced technologies.

Table 5. Adoption Barriers Identified through Focus Groupddssions

Technology Adoption Barriers Identified by Farmers

Banana Low availability of planting material (suckers);sseptibility to drought.
Germplasm

Cabbage High cost of seed.

Germplasm

Organic nutrient Limited knowledge of how to make compost; limitdteanative uses of
resources Mucung lack of compost materials; limited awareness.

—

Soil and Water Presence of annual crops; labor requirements ahdga; organic nutrier
Conservation resource requirements; limited access to techagsistance.
Tomato Labor requirements; input requirements; limited esscto irrigation &
Germplasm quality land; dislike of industrial pesticides; Ibed access to technicgl
assistance (for agronomic practices).

" Tables 5 and 6 illustrate how locally-identifiediahles such as these identified for soil and wedeiservation
technologies are integrated into formal trackingysys.

As discerned from Table 5, the following variable=re identified as influencing adoption of soil
conservation technologies and integrated as newblas in the tracking survey: (a) limited
access to technical assistance due to limited numibeillage para-professionals; (b) limited
access to organic nutrient resources for the imgfeation of bench terraces, required to off-set
the decline in soil fertility resulting from topsalisturbance; (c) labor requirements, including
total numbers of household members and their agé; (d) presence of permanent crops,
hindering the ability to implement physical struetst These farmer-identified adoption barriers
either confirm generic entries in Table 3 or musiridegrated into technology-specific variables
in Table 4. Farmer-identified variables are highied in bolded black font.

In addition to these variables, scientists idegdifihnrough their own experience and observations
a number of additional variables likely to influenthe adoption of soil and water conservation
technologies. These included: (a) soil quality ptamimplementing soil conservation measures,
presumably influencing a farmer’'s motivation fomserving his or her fields; (b) access to
irrigation water, assuming that farmers are mdkelyi to invest in activities with longer-term
returns (i.e., natural capital) in areas where easps are cultivated; and (c) landscape position,
including the proximity of conserved plots to hduslds (which influences the ability to
transport manure to terraces and keep watch ogéraaps) and water resources. These farmer-
identified variables are indicated in bolded grewytfin Table 4.

Impacts stemming from the adoption of soil consggwuapractices were also identified through
focus group discussions with adopting farmers aodhfresearchers and integrated into the
tracking survey. Those impacts identified by farsnecluded increased crop vigor, soil fertility
and soil water holding capacity (Table 6). Theswehalso been integrated into Table 4
(indicated by underlined font). Researchers, wghim monitor the influence of these locally
identified variables on related factors, includettlifonal variables related to farmer income
(presumably enhanced through increased crop vigodrsail fertility) and incidence of weeds
(presumably increased through soil fertility impeavents). They also wished to know the total
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area under which the new technologies had beeredppk an additional indicator for measuring
impact. These researcher-identified variables fzgagn been integrated into Table 4 and are

indicated by bolded italicized font.

Table 6. Agroecosystem Impacts of Select Technologies ifiohby Farmerd

Type of Banana Soil and Water Tomato

Impact Conservation

Impact on | Favorable effects on Positive effect on Increased fallowing of

other system other crops when banana (soil fertility | hillside plots as more time

components| intercropped. and moisture) and | is allocated to cash crop
livestock (fodder cultivation in valley
production). bottoms.

Input Increased demand on | No outside inputs More pesticide and

requirements fertilizer at farm level | identified. inorganic fertilizer use

given high organic
matter inputs during
establishment.

given crop demands and
extended periods of
cultivation.

Land, labor | Recommended spacing Organic nutrients and Substantial diversions of

and nutrient | takes up land; increased labor diverted from | land, labor and nutrients

allocations | labor investments duringother activities during from coffee and maize.
planting and mulching. | terrace establishment.

Pests and | None observed. Reduction in maize | Increase in pests and

disease stem borer. wilting disease due to

decreased crop rotation and
diversity.

Soil Mulching increases soil| Positive ornegative | Increased water holding
fertility and SWHC and | depending on levels | capacity and fertility from
reduces erosion. of organic manure usage.

amendments.

Weeds Sharply reduced throughincrease in weeds | Increased along with soil

mulching near Napier grass. | fertility.
@ Italics represents positive impacts, while greyt fepresents negative impacts.

Variables identified through focus group discussitirat lend themselves to qualitative analysis,
on the other hand, can be followed up through actelumber of in-depth semi-structured
interviews and farm visits. These include, mostably, farmer innovations and social and
agroecological impacts since these can be bestrsiodd through descriptive data and visits to
the plots where innovations and impact may be s@ewgtly. The methodology for this deeper
qualitative exploration is described in more detathe next section.

2. TRACKING SURVEYS WITH ON-FARM INTERVIEWS

Once the primary adoption and impact variables leen identified and integrated into formal
tracking surveys, it is necessary to identify imwvees with whom household surveys will be
carried out. The method favored within AHI is tlseowball” method in which social networks
through which technology has passed from farmértoer are followed.

14
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Tracking spillover using the “snowball” method

The snowball method of sampling interviewees waslus the AHI studies due to the desire to
understand who is sharing with who, as well asrtte at which technologies flow, in the
absence of project intervention. The form in Tablevas used to document Level 1 farmers
receiving technologies from project farmers (Ledgland to select Level 1 interviewees. Every
5™ Level 1 farmer, or 20% of Level 1 adopters (intéicain bold italicized font), was selected as
an interviewee for formal tracking surveys. Thisng form may be used to identify Level 2
farmers with whom Level 1 farmers have subsequeshifyed technologies, and so on along the
networks through which the technology flowed.

Table 7.Form for Tracking Technology Sharing (“Spillovedid Selecting Interviewees for
Structured Household Surveys

1 2 3 4 5 6 9 10
Name of Tech-
Level Zero Name of Level 1 Relation- | Village/Hamlet nology | Exchange
Farmer No. | Farmer Sex | Age| ship? coming from Taken® | Type®
Shekigenda
Abdalla 1 Vincent Seng'enge M 22 A Kwalei-Kamajia T S
Baga - wanga-
2 Daniel Salehe M 26 P Ukorogwe T S
3 Mnami M 40 P Kwekitui -K.Mbogqg T S
4 Shabani Saidi M 30 P Mamba - Mbelei B, T S
5 Abdi Omarri M 32 P Mamba - Mbelei B, T S
6 Hassani Seif M 62 Fr Kwadoe - Maao T S
7 Ramadhani Athumani M 28 Re Kwalei - Muu T S
8 Mathias Bakari M 34 P Kwalei - Kibaoni T S
9 Mwl. B.Mbwambo F 45 A Kwakei - Kibaoni T S
10 | Jumanne Hassani M 18 Re Kwalei - Shule T G
11 | William Ezekieli M 24 A Kwalei - Kamajia T E
Bakari
Mshahara | 12 | Hassani B. Zuakuu M 29 Km Mgwashi B G

& Fr = friend; A = acquaintance; P = parent; S i C = child; Re = Extended family (uncle/auntisin/neice/
nephew); Km = Kin by marriage

b T = tomato; B = bench terrace; etc.

¢S = sold; E = exchanged; F = gift / free

Quantitative data entry and analysis

(a) Social networks

Social networks are assessed by analyzing theargaips between host and recipient farmers.
These relationships are analyzed by entering tkee fdam technology sharing forms (Table 7)
into an excel spreadsheet. Each spreadsheet dtmldtelled according to the level of spillover
(i.e. “Lo to L"), with the number of spreadsheets equal to thabmr of exchanges that were
tracked. Slight modifications of data are requik@duantify the number of exchanges exhibiting
different characteristics, for example convertictyal ages to age categories of local relevance.
Farmers can assist in providing cut-offs for theegaries “youth”, “middle aged” and “elder”,
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for example. Once these modifications are madalysis simply consists of quantifying the
number of exchanges characterized by differentcigses, genders, relationships and exchange
types. More detailed geo-referencing of networaa be done by mapping exchanges from
village to village, but this is not necessary fettipg a sense of how far technologies spread and
through which social channels. A few sample figdihelp to illustrate research outputs.

Gendered patterns of exchanges for Lushoto (n@stheaTanzania) and Vihiga (western Kenya)
are highlighted in Table 8. While an initial atignwas made by project personnel to enhance
gender equity by working with equal numbers of naew women, inherent social dynamics
caused male farmers to capture more of the beeftstime. Furthermore, since the percentage
of source farmers that are female declines witlcesgive levels of spillover due to gender biases
at lower levels of spillover (only 22% of farmense demale by level 1 in Lushoto site), these
differences are even more striking than they seEar.cash crops, exchanges with women were
found to be negligible in Lushoto site, indicatithgt this gender bias in the spontaneous sharing
of technologies could have far-reaching implicadior wealth equity.

Table 8.Gendered Patterns of Technology Sharing in LusantbW. Kenya

Site Source Level 1 Adopters (%) Level 2 AdopiEn)
Farmer Female Male Female Male

Lushoto Female 50.0 50.0 60.6 394
Male 13.2 86.8 25.1 74.9

W. Kenya Female 66.3 33.7 55.6 44 .4
Male 34.5 65.5 0.0 100.0

Data on types of exchanges in Lushoto site (TabléuBher reveal that most exchanges
occurred at no cost to adopting farmers. This s a positive trend with regards to
maximizing access by resource-poor farmers. Howewdile knowledge-intensive natural
resource management technologies are never chazadt®y cash exchanges, 12% to 43% of
exchanges of cash crop technologies are. Thisestgdhat financial barriers may exist to
technology access for those technologies that e rthe most immediate livelihood impact.

Table 9.Exchange Type for Different Technologies

Technology Exchange Characteristics

Banana Germplasm & 88% given free of charge; the remainitZfo wassold.
Management

Soil Conservation Measures  75% given free of chalgeremainder was exchanged.
Tomato Germplasm & 57% was given for free; the remaini#hg% wassold.
Management

Soil Fertility Management 67% was given for frdee temainder was exchanged.

These data illustrate the need to understand hewsdtial context conditions patterns of

inclusion and exclusion resulting from introducedavations. Patterns of exclusion point to

new avenues for experimentation, namely strategiesinimize social biases in the capture of

benefits from introduced technologies. Focus grdiggussions with farmers to share these
findings and elicit their recommendations on hoetshiases can be overcome will help research
and development actors to identify and test mougt&oje dissemination strategies in the field.
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(b) Household and farming system niches

Focus group discussions and formal tracking sunasgist in identifying social and farming
system niches of different technologies, the fortnadentify basic patterns of uptake (types of
farming systems or households accessing the temfiyjohnd the latter to quantify these patterns.
Results of the former from Lushoto site are sumpearin Table 10.

Table 10 Niche Breadth Associated with Adoption ConstiintLushoto Benchmark Site

Technology Adoption Constraints Niche Breadth
Banana - Lack of suckers Broad — all farmers can readily
Germplasm & | - Susceptibility to drought adopt due to limited resource
Management requirements.
Soil - Labor demands & age Medium — technology places
Conservation | - Permanent crops substantial demands on labor ang
Measures - Availability of organic nutrient organic nutrients, but is not overly
resources prohibitive as these are locally-
- Limited access to technical assistanavailable resources.
Tomato - Spacing recommendations are time| Narrow — adoption highly
Germplasm & | consuming dependent on favorable farming
Management | - Harmful effects of industrial system characteristics (access to
pesticides valley bottoms and irrigation),
- Susceptibility to blight wealth (high input requirements),
- Limited capital to purchase inputs | and labor.
- Requires quality land
- Requires irrigation

Quantitative data on niche breadth is summariz&dbies 11a and b for tomato, which included
germplasm, crop husbandry and integrated nutriemagement. Given the use of the snowball
method of sampling, these data provide information adopters only. The data must be
compared with a “control” (random sampling of thgpplation) to understand how social and
farming system niches of adopters compare witlpdmilation at large. The data is nevertheless
useful when identifying characteristics of the famgisystem that restrict niche “breadth” — or the
range of households and farming systems that magtdle technology. For example, 100% of
adopting households are shown to have access ley \attoms and 93% to irrigation water,
suggesting that niche breadth for tomato is vesirictive to families with certain types of assets.
Information may also be gleaned from these tabtesazial niches. For example, 86% of all
adopting farmers are male, a reflection of the ey for men to control cash crop production in
this site — and indeed throughout much of eastdritad Secondly, while elders tend to own
much of the land, youth and middle-aged farmersnaxertheless adopting the technology and
putting it to use, illustrating how local land metk (land hire) and social innovations (pooling of
land and labor, as illustrated in the next sectinay help to overcome land tenure constraints —
at least by male farmers. The data also tell tis whom technologies are most shared (relatives
vs. others) and whether they are sold or provided bf charge. While the total number of
exchanges shown is small in number, from largea dats one could make more conclusive
statements about how social networks enable oriatestccess to new technologies. For
example, data show that all exchanges within nudteaily are free of charge but limited in
number, suggesting a preference to share with tibheewill pay to gain access.
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Table 11a.Household Characteristics for Adopters of Tomatohif®logy (germplasm, management practices) in LissA@nzania

HOUSEHOLD CHARACTERISTICS
Exchange Relationship # cattle # small
Type What Level of with Host HH Plots  Acres  Tenure (#  (local/l  rumi-
Name of Adopter (Acquisition)  Exchanged Age Sex Spillover Farmer Labor land land plots) exotic) nants
Martin Msumai S G 30/Y M 2 Fr 1 3 1.75 M 0/0 O
Abdi Mazimatai S G, A K 25/Y M 2 Fr 25 4 1.25 M /10 0
Ramadhani Athumani F G, A K 31/M M 1 Rn 2 3 1 M/F 0/0 0
Wiliam Ezekiel S G,A K 25/Y M 1 Re 3 4 2.5 2M;sPns 1/1 0
Hassan Sefu S G 60/E M 1 Re 9 15 155 M 10/8 9
Kundaeli Salehe S K 40/M M 1 A 4 5 35 M/F 2/2 0
Sharifa Salim F K 35/M F 1 Re 1 2 0.5 F 0/0 O
Vincent Seng'enge F K, A 30/Y M 1 A 8.5 6 4 M/F 2/ 1
M (2); hired
Juma Ibrahim F G A 37/M M 1 Fr 2 3 3 1) o/0 0
Mariam Musa F G A 70/E F 1 A 3 7 4 M 2/0 4
Daniel Wilson F G, A K 32/M M 1 Re 25 7 8 M/F 0/ 0
M (1); hired
Charles Richard S G,A K 25/Y M 1 Re 2 4 15 3) 1/1 0
M(8); sons
Paulo Mbilu F G, A K 59/M M 1 Rn 4.5 9 17.5 (D) 2/2 2
Adamu Salehe F G, A K 46/M M 2 Re 3.25 7 4 M/F u/ 1
TOTALS 8 Free 11 Germp. 5Y 12 M L1=11 2Rn - - - M =42 - -
6 Sold 10 Assist. ™™ 2F L2=3 6 Re - - - M/F28 - -
0 Exchanged 7 Knowl. 2E 3 Friend - - - F=2:44 - -
3 Acquaint. - - - B=3 - -
PERCENTAGES / 57% Free 79% G 36%Y 86% M L1=79% 57% Related 35 5.6 5.1 53% Male L=15 1.2
AVERAGES 43% Sold 71% A 500 M  14% F L2=21% 14% Rn (100% free) 35% Shared E=1.2
50% K 14% E 43% Re (75% sold) 3% Female
21% Fr (66% sold) 5% Hired

#Rn = Nuclear family. These categories vary byetgcimaking it best to write the specific relatibips(i.e. paternal uncle, brother-in-law) and dysthem later.

21% A (66% free)

4% Bequeath
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Table 11b.Household Characteristics for Adopters of Tomatohf®logy (germplasm, management practices) in Liosi@nzania

Area with FARMING SYSTEM CHARACTERISTICS IMPACT (P ositive, Negative 0)

Name of Access to New
Adopter Technical  Vvariety | Area dark Valley Change in

Assistance  (Acres) soil Irrigation bottoms  tomato area Yield Income Labor Pathogens Water Soil
Martin
Msumai M 1 1 Y Y + (1.0 Ac) P P 0 0 0 P
Abdi
Mazimatai M 0.5 0.5 Y Y + (0.5 Ac) P P 0 0 0 P
Ramadhani
Athumani H 0.5 0 N Y + (0.5 Ac) P P P N 0 P
Wiliam
Ezekiel L 1 0.25 Y Y +(0.75 Ac) P P N N N P
Hassan Sefu L 1 0.25 Y Y + (1.0 Ac) P P N N 0 P
Kundaeli
Salehe H 0.75 0.75 Y Y + (0.5 Ac) P P (x2) N 0 0 P
Sharifa Salim H 0.5 0.25 Y Y + (0.25 Ac) P P (x3) 0 0 0 0
Vincent
Seng'enge H 3 3 Y Y + (3 Ac) P P (x2) N N N P
Juma lbrahim H 1 2 Y Y + P P N N 0 0
Mariam Musa M 0.5 1 Y Y + P P N N 0 P
Daniel Wilson H 15 15 Y Y + P P N N 0 0
Charles
Richard M 15 1 Y Y - P P N N 0 P
Paulo Mbilu H 3 25 Y Y no change P P N 0 0 0
Adamu Salehe H 2 0.25 Y Y no change P P 0 0 0 0
PERCENT./ 57% High 1.3 Acres 0.88 Acre 93% Yes 100% Yes 79% Pos. 100% + 100% + 64% Neg. %4Neg. 14% Neg. 64% Pos.
AVERAGES  29% Med 7% No 0% No 7% Neg. 0%- 0% - 29% None 36% None 86% None  36% None

14% Low 14% None 7% Pos. 0% Pos. 0% + 0% Neg
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(c) Livelihood and agroecological impacts

No control is required to assess livelihood andoagplogical impacts from introduced
technologies; however, triangulation with qualitati data from on-farm visits and
supplementary biophysical measurements can assisinderstanding the transformations
taking place on the farms. Data that show postteeds are mere indications of the success of
the technology, serving only to confirm that adoptiranslates into positive impact. However,
a number of indicators show disturbing negativendse For example, the introduced
technology is showing negative trends in pathogesplacing greater demands on household
labor (Table 11b). The reasons behind some oéttreads were identified through farm visits
and follow-up focus group discussions. Enthusiaser the income generated from the new
varieties of tomato caused farmers to marginatesitional practices of crop rotation, enabling
a build-up of pests and disease. This was caulamg to use increasing levels of pesticides,
which were seen as having a negative effect ortthe@iversions of household labor from
other farm enterprises to tomato must also be \dewgh concern, given well-documented
cases of how shifts to cash crop enterprises imgragtomen and children. Impacts have been
demonstrated for women'’s labor burden, accessdaantrol over income (diverting labor to
cash crop enterprises whose income if often cdatrdly men), and household nutrition and
food security through decreased attention to stapips and increase male control over
household expenditures. Such observations canbeniyade through complementary modes
of inquiry, including participant observation inettdaily lives of households and gender-
disaggregated focus group discussions.

Sample findings from western Kenya illustrate thegé number of social and agroecological
impacts that can be precipitated through the inictidn of a single technology. Livelihood
impacts identified by farmers for Kale and quaatifthrough tracking surveys are summarized
in Table 12. While negative effects were seen amsbhold labor and theft (of the harvest),
positive effects were observed on relationshipshiwitFarmer Research Groups and the
household as well as on income and food secutiisofgh direct consumption, given its
perceived nutritional and medicinal value).

Table 12 Livelihood Impacts of Kale in W. Kenya Site

Impact Household Food Income Theft Employment | Relationships
Labor Security

Positive 0% 100% 100% 0% 82% 82%

Negative 73% 0% 0% 55% 0% 18%

None 36% 0% 0% 45% 18% 0%

More interesting are the observed agroecologicphots. First, many diverse impacts were
observed. This case also illustrates how farnten@bn to a cash crop “attracts nutrients” and
leads to improvements in soil fertility. While shivas seen to have a positive effect on crops
cultivated in these same areas following the hareesl on soil water holding capacity,

diversions of labor and nutrients from other farntegorises were seen as having a largely
negative impact on other crops. In most locatibngould also lead to an increased labor
burden due to the increase in weeds, yet in ttestss seen as having a largely positive effect
on weeds given the unique characteristics of Stfegtapts best to conditions of low soll

fertility) and the extreme burden it places on taeming system. Use of pesticides and
fertiizers had gone up, a trend often seen by arebers as positive (farmers are
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“modernizing”) but is seen by farmers themselveshagative — as it places a burden on
household income, health and the amount of capiimust be invested in the enterprise.

Table 13. Agro-ecosystem Impacts of Kale

Nature of Impact Positive | Negative | No Impact
(%) (%) (%)
Soll Fertility 91 0 9
Use of Fertilizers 11 78 11
Pests & Diseases 40 40 20
Use of Pesticides 18 55 27
Weeds 64 27 9
Soil Erosion 45 0 55
Soil Water-Holding Capacity 70 30 0
Impact on Other Crops/Activities 20 54 26

It is clear from these data that technologies atenmorally neutral (Cooley, 1995). Rather,
they catalyze a host of social and biophysical ictgpa some positive and some negative. This
information can be used in the design of dissentinatrategies that seek to maximize the
positive and minimize the negative spin-offs. #lb often, R&D actors treat such impacts as
somebody else’s responsibility.

Qualitative on-farm interviews

While tracking surveys are conducted in a repregisetsample of the population (in this case,
20% of adopters), more qualitative on-farm intemgeare conducted with a select number of
households selected either randomly or because kit certain features that can help
illustrate relationships. For example, farmer watns identified during focus group
discussions were noted so that we could later ioligp with the innovating farmer to
understand more about the innovation. Many ofehesovations are best understood through
visits to the plots where they have been appliedonly to clarify the innovation in the mind
of the researcher but to stimulate more detaileplamation than what would have been
possible through a verbal exchange.

(a) Biophysical innovations

In western Kenya, a number of biophysical innovaiovere identified for each introduced
technology. Those cited by farmers for Kale dusitated in Table 8.

Table 8.Biophysical Innovations in Kale in the Western Karsite

Aspect Researcher Recommendations Farmer Innovatis
Fertilization - Farmyard manureFithonia - Tithoniaincorporation before planting
diversifolig direct application - Incorporation of Urea
-Substitution ofTithoniawith Canasis
- Fermentation oTithoniaprior to use
Spacing -60x45cm - From 45 x 45 cm to I%xcm
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There is a tendency among researchers to treatisoobations as negative, leading to sub-
optimal yields. However, farmers always have thavn rationales for making such
modifications and these need to be given greatemtain by research and extension.
Modifications in fertilization levels have to do tvithe need to optimally allocate limited
organic nutrient resources to diverse enterprisfie researchers are generally focused only
on the introduced technology. Changes in spaciegganerally made due to a perceived
efficiency in the use of space or, in the caseati lsrops and trees, the desire to harvest / thin
gradually over time so that income is spread &ather than criticize such practices outright,
researchers should begin to take an interest inatimnale for these modifications — and even
to measure them. This requires extending resaatohfarmers’ areas of interest — namely
observing how allocations of nutrient resource®smultiple enterprises can be optimized,
and measuring total income and the temporal digtdb of income when using closer planting
densities. This type of research is likely onlyctnfirm farmer innovations, but will give
research and extension the necessary confidermeturage the spread of farmer innovations
to new households as an alternative to researomraendations.

(b) Social innovations

During the tracking survey and on-farm interviewsnumber of social innovations were
identified in Lushoto, Tanzania that enabled tetbgyw adoption and improved livelihood.
For the implementation of bench terraces, one ®fmtlost common complaints was the high
demand placed on household labor and organic nutresources (Table 4). Farmers in
Kwalei village were found to have adapted the tradal labor-sharing practice dfgemoto
assist one another in the construction of benatades. Another important social innovation
identified during household interviews emerged fribra introduction of a variety of tomato
with high market value, coupled with optimal useoénure and urea. Youth with little
access to land had made an agreement with anlattswner with ample access to valley
bottoms (ideal for tomato) but limited labor andamic nutrient resources. While the cost of
inputs and all proceeds were shared equally, therdmtensive work (including transporting
farmyard manure and the preparation of stakesppatithe tomato plants) was done by the
youth. Such synergies were beneficial to all inedlv complementing their respective
resource endowments (labor vs. land). This alsohligigted a potentially negative
environmental side-effect of this social innovatioamely the transfer of a limited resource
(organic nutrient resources) from some househaiddandscape niches to others. While this
may simply be a way of making more economically andually beneficial use of existing
resources, it also introduces risk into the sydbgmestricting the use options of niches from
which these resources are diverted.

Other innovations included synergies between teldgnes and resource investments. For
example high-value crops were combined with investis in bench terrace construction so
that organic nutrient resources could be utilizedehsure economic returns while also
enhancing soil fertility long-term. A social inndiw@n associated with this practice included

the joint hiring of a lorry to bring manure to thiélage for use in tomato production and

bench terrace fertilization, off-setting the highganic nutrient resource demands of new
technologies. Such social innovations need to peucad by research and extension, in order
to incorporate some of the principles (e.g., sosialergies, off-setting negative spin-offs

from new organic nutrient resource flows) into disgnation strategies to enhance adoption
by minimizing known adoption barriers.
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(c) Impacts on livelihood and agroecosystem resike

Farm visits and more qualitative, open-ended img&rs can also assist in understanding the
reasons behind observed impacts on livelihood a@ndeaosystems. This can be achieved
through visits to the household and farm, whereaictg may be observed and recorded, or
through semi-structured interviews (see Annex These additional research instruments are
optional, and are one of many ways to explore irrgoacmore detail.

(d) Other information gaps

The instruments in Annex | were also used to undedshow adoption occurs, given that it is

not a one-off process but a sequence of ste@sddtision to adopt fails at a specific step in the
process, interventions may seek to overcome theifgpbarrier encountered at that step.

Formal ranking can also be done to understand oot identified adoption variables or

characteristics of the technology most crucialdopion, which can in turn serve as inputs to
technology generation processes.

3. FOCUS GROUP DISCUSSIONS: INTERPRETING FINDINGS

The final stage of the methodology consists of $ogroup discussions to aid in the

interpretation of findings. Each of the main reskautputs can be summarized for farmers in
simple graphs or text, and explained to them virbduring focus group meetings. The

farmers are then asked to: (a) explain why the rebdepatterns exist; and (b) suggest what
could be done to overcome some of the negativerpatt- for example, biased patterns in
farmer-to-farmer sharing, negative social and aglogical impacts, or key disadvantages and
adoption barriers. These recommendations becomeguiding framework for subsequent

research and technology dissemination activities.

CONCLUSIONS AND IMPLICATIONS

This methods guide outlines a methodology for tregkthe fate of technologies after
introduced, after technologies have been shared aalaghted independently from outside
research and extension influences. The simplestiep-methodology is presented as a means to
expand the conventional approach to adoption relselay integrating the observations of
farmers and researchers (for pattern identificateord interpretation), inserting farmer-
identified variables into household surveys, andaexling the range of observed processes.
The approach integrates the conventional emphasisapor adoption barriers and numbers of
adopters with research on diverse types of adoptipacts (both positive and negative), social
networks through which technology flows in the atageof outsider intervention, and farmer
innovations that enable technologies to more edgilynto smallholder farming systems.
Findings demonstrate the critical importance ofkinag patterns of technology sharing and
related impacts and adoption barriers, so thatipesmpacts can be enhanced while negative
impacts minimized or managed through complementaigrventions. It is argued that
professionals in agricultural R&D are acting irrespibly if the implications of their
interventions are neither fully understood nor ngauh This methodology represents an
attempt to move us in the right direction.
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So what are the implications of such findings fgr@ultural research and development efforts?
Far from being an academic exercise, findingstifis the critical importance of knowing the

fate of introduced technologies. On the one hamljrgl-truthing adoption surveys in farmer

observations (both the instrument and the intepicet of findings) provide a means for

integrating the aspects of greatest relevance tmeig into the methodology, thereby

enhancing researcher awareness of the variablgeatiest importance locally. It also ensures
that findings are interpreted with respect to tieal context by integrating these variables into
household interviews, monitoring related spin-offisd involving farmers in the interpretation

of findings.

Examples from the dissemination of soil and watemservation technologies in Lushoto,
Tanzania (Tables 3 and 4) illustrate how farmerdrdunute to the identification of key causal
variables influencing technology adoption and impadicators of high local importance.
Identification of adoption barriers through focusup discussions and surveys (in which the
breadth of the adoption niche and speed of spillave each tracked) also enable the more
strategic design of interventions that enhancerel@s{and minimize undesired) impacts.
Identification of the slow rate of propagation @nana suckers as a key adoption constraint in
Lushoto, for example, led to the targeting of axliee multiplication plots through the
involvement of schools and community-based orgéiniza. Identification of the gender
imbalances in technology spillover despite an nabiemphasis on gender equity (equitable
membership in farmer research groups), on the dthed, suggests that new approaches to
gender inclusiveness must be tested. Third, thaifdmtion of farmer innovations enables the
dissemination of more relevant practices and awangider suite of management options to
farmers, while the identification of social innowais provides insight into the most appropriate
organizational strategies for disseminating theseovations. The synergies established
between youth and elders with complementary ressurmollective action to import organic
nutrient resources into the system and build upaditional labor sharing practices, are
examples of social innovations that should be mgbted along with other aspects of
technology dissemination. The final and perhapst nnggortant justification is the realization
that solving one problem may create another, astifited in the diversion of farm resources
from staple to cash crops, increases in some tyfpeseds accompanying decreases in others,
and the skewed benefit distributions among men woochen. Tracking such “trade-offs”
enables research and extension to identify anchtesl, complementary interventions to help
minimize the negative spin-offs of adoption, thgreteking the technology more attractive to
more farmers.

This methodology is unique in its robust integnaid views (farmers and researchers, adopters
and non-adopters), consequences (social and biocphysand qualitative and quantitative
methods (the latter providing, rather unexpectettg key insight on gender inequality).
Application of such methods as part of standareareh practice, and the integration of
findings into more informed and ethical dissemmafprocesses, is sorely needed in the eastern
African region to enhance accountability of thei@agtural R&D establishment. This will only
happen if improved awareness is coupled with uistibal learning processes on successful
ways to enhance positive and minimize negative aboand environmental impacts of
technological innovation. This is where the etlo€science and development comes in — by
ensuring that interventions are not only soughtthyy end users but are accompanied by
mechanisms to account for and manage the full rahgapacts they may create — and where
greater attention needs to be placed in the future.
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ANNEX I: SUPPLEMENTARY RESOURCES FOR ON-FARM INTERV IEWS

A. ADOPTION SEQUENCE

1) How did you learn about this technology?

2) What steps did you take before putting it intagice on your farm (observed others,
experimented with it, modifying it, etc.)?

[If experimented, what were you looking for/compaf?]

3) What was the most significant challenge youdaoeadopting the technology or integrating
it into your farming system? What is the biggestibato more widespread adoption?

4) When you adopted the technology from [host farneame], did you get seed only or also
management advice? What sort of advice did hefsk€ g

5) Were these recommendations modified to imprgeenuthem? How? Why were these
changes made?

6) How was the farming system modified to accomntize new technology? (i.e. allocation
of labor, nutrient resources, land, income)

7) Were there any social innovations (shared laipouyp seed provision, etc.) that emerged to
enable uptake?

B. IMPACTS

Tables or semi-structured interviews can also beed to understand the nature of identified
impacts, and the degree of change they represent.

Table 1 Impact of Tomato Technology on Identified Houddremd Farming System

Variables
Variable Impacted: + None - Comments/Figures
Impact Impact
Yield/production Amt. of change:
Area under tomato mf/Ha change:
(before/after)
Household labor
Food security
Income Amt. of change:
Pests and disease (name it) Name:
Soil fertility or erosion
Incidence of weeds
Soll water-holding capacity
Amount of required inputs Specify type:
Use of industrial pesticides
Impacts on other crops or on- Which:
farm activities

[If positive change in incoméfow did you invest the extra income derived from&tm?
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C. ADOPTION VARIABLES
Explanations for Responses to Identified Adoptiaridbles

Explanations for farmer responses to identifiedpsida variables can assist in explaining
divergent responses and in giving more detailecerstdnding of how different barriers and
determinants to adoption are manifested.

Table 2 Assessing Adoption Variables

Variable Response Explanation
1. Attitude toward Positive Mixed

industrial pesticides Negative

2. Availability of High Medium Low

botanical to control
pest/disease

3. Knowledge of tomato | Good Medium Limited
seed multiplication
4. Knowledge of tomato | Good Medium Limited

management

5. Access to valley Acreage:

bottoms

6. Access to irrigation Abundant Interm. Lgw
7. Soll fertility Area of dark soil:

8. Availability of seed High Medium Low

Ranking Identified Adoption Variables

Pair-wise ranking may also be used to assess ldevecimportance of identified advantages
or disadvantages of the technology, which can m te used in breeding and research
efforts.

Table 3.Ranking the Importance of Diverse Technology Ctiaréstics in Adoption

Factor Influencing Adoption 1 2 3 4 5
1. Extended harvest
2. Fruit size

3. Length of storage
4. Resistance to blight
5. Market reliability

D. FARM NICHES WHERE TECHNOLOGY IS APPLIED

Additional tables may be used to understand homéas select niches within their farms
where any given technology is to be applied, hgiting both rationales for this choice and
niches that should be targeted in future technolygyyeration / adaptation activities (Table
4).
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Table 4. Assessing Farming System/Landscape Niches forr8av8oil and Water

Conservation Technologies

Variable

SWC Technolog

Terrace

Fanya juu

Grass strip

Proximity to household

Permanent crops vs. annuals

Slope

Access to irrigation water

Soil quality pefore conserving)

Comments/explanation

Terrace —

Fanya juu —

Grass strip —
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