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Preface

Agricultural innovations have to overcome farm level constraints, not only
regarding farmers' and their families perception but also with regard to the
ecological, economic and socio-cultural environment farmers operate in.
The understanding, that only working together with farmers guarantees the
adaptability of innovations led GTZ already in the early cighties to prepare
a guide on Op-Farm-Research procedures to be used in rural development
projects, the “On-Farm Expetimentation Handbook™ by Kurt G. Steiner.
The book found a worldwide appreciation and became a valuable tool for
researchers and extensionists in developing “client oriented” innovations.

“The Steiner” - as the book became to be known - ran out of print
quickly. At the same time, methodologies, especially in the field of farmer's
participation, developed further and a revision of the guide proved neces-
sary. The person who took up this task, Hirgen Wemer, can draw on a vast
personal experience with on-farm experimentation, In addition, he evaluated
most recent experiences of projects of the German Technical Cooperation
and the Swiss Development Coaoperation (SDC) in various parts of the
world. The outcome is a completely revised book, although essential ele-
ments of Steiner's handbook of 1986 have been integrated.

The book is to give a practical guide for On-Farm-Research to all those
who have at their hearts the improvement of the living conditions of rural
people in developing countries.

Dr. W. Suden Dr. I. Friedrichsen

Head Head

Agriculiural Division Division Plant Production,

Federal Ministry for Plant Protection,

Economic Cooperation International Agricultural Research

and Development and Farming Systems
Deutsche Gesellschaft fiir
Technische Zusammenarbeit
{GTZ) GmbH
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Chapter 1 Introduction

1.1 The subject of the book

This book deals with procedures, tools and methods of on-farm research
(“OFR”). lis aim is to assist in the development of innovations which

— correspond with farmers' goals, preferences and resources;
_ are environmentally sound and
~ economically viable.

Important elements of on-farm research are

— farmers' participation in drawing up 2 research agenda;
— experimentation by farmers in the farmers' environment;
— farmers' and researchers’ joint assessment of options.

On-farm research is related to and uses pragmatically elements of ap-
proaches such as farming systems research, farmer participatory research,
participatory technology development, recherche développement, recherche
action and others. All these approaches have a common goal: increasing
farmer participation in the development of agricultural innovations. They were
all, however, developed at different times, at different places or by different
groups and therefore vary from one other to a greater or lesser extent.

On-farm research also uses elements of rapid rural appraisal, participa-
tory rural appraisal and related diagpostic instruments for assessing the
demand for innovation and the options for experimentation.

12 The structure of the book

The book comprises two paris in addition to the introduction:

Part I, “Principles and procedures", is the heart of the book. It contains, so
to speak, a basic construction plan with some advice on how to adapt it to dif-
ferent requirements. A sufficient understanding of this is a precondition for a
satisfactory application of on-farm research tools and methods.

Part IT, “The Tools”, describes how to make a reasonable choice of the
tools and methods which can be applied in on-farm research. Emphasis is
laid on a brief presentation with enough detail to facilitate an easy practical

application.

1.3 The users of the book P

Annexes to some chapters of the book contain practical examples which
foster the understanding of the research process or show how tools and
methods work in practice.

1.3 The users of the book

1. The book is written mainly for people actively involved in the plan-

ning and implementation of OFR-programmes, This group includes :

- professionals working in research programmes or research components
of rural development projects and

— extension workers who devote part of their time to the development of
innovations, often not even considering this activity to be research.

For those belonging to one of these groups, Part I of the book is an oppor-
tunity to refresh or improve their understanding of OFR principles and pro-
cedures.

For researchers, the set of tools and methods provided can assist them to
achieve farmer participation in the research process while obtaining
reproducible data. The tools and methods will help extension workers to
define appropriate extension contents in a systematic process.

2. ?eve}opment professienals concerned with the design of development
pro‘Jects'mvolvmg OFR-programimes may find the principles and procédure de-
scribed in Part I of the book useful as a conceptual base.

1.4 How to use the book

The structure of the book facilitates the study of different chapters and sub-
chapters independently and selectively.

Nevertheless, it is recommended that Part I of the book be read completely
bfafore dealing with the tools and methods of Part H in order to acquire a suffi-
cient understanding of the principles and procedures which form the basis.

Relevance of the tools and methods to a pariicular project approach

Not all the tools and methods presented here will be really relevant to
every kind of programme.




4 Chapter 1 Introduction

Table 1.1 shows some exampies of how different tools and methods are
relevant to various project approaches:

All the described tools and methods are relevant to on-farm research
pregrammes aiming to develop “prototype technologies® adapted to the
ecological and socio-economical conditions of the research area. A rela-
tively small selection of farmers will usually participate in the research.
Considering the heterogeneity of farm conditions and of farmers' goals
and preferences, the result of the research can therefore not be one
“message” for all farmers in the area, but rather a basket of options
from which farmers can select and develop their own solution with the
help of extension workers.

Extension programmes should mainly use participatory methods -infor-
mal, such as the dialogue on innovation, as well as formal ones, like the
adoption survey. The aim can be to select potentially appropriate innova-
tions from a given basket of choices and to test and assess them jointly
with farmers. In extension programmes with a community development
focus the informal methods can help to strengthen farmers' own ability to
analyze their problems or potentials and to identify and test potential inno-
vations by themselves.

The choice of technologies is largely predetermined in commodity
oriented programmes. Emphasis will be on methods for the identification
of potential clients and the assessment (before and after experimentation} of
which technologies meet the demand of potential clients and comply with
their conditions. In a broad appreach without limitations concerning the
choice of technologies, the whole set of tools and methods is relevant to
explore demand for innovation, identify potential options, experiment and
eventually assess tested options.

Application of tools and methods to the problems facing a particular
programme

If the programme has already commenced, not all the potential tools and
methods will be applied, nor the “research process” started afresh. The
tools and methods to apply depend on the task to be carried out or the
problem actually encountered.

Table 1.2 lists some problems commonly encountered by people working
in on-farm research programmes and refers to the chapters of this book
which can help to solve a particular problem.

1.5 Some nrotes on terminology

Tools and methods need to be adapted to a specific situation

Those inexperienced in carrying out on-farm research are well advised t
stick to the “operating instructions” given for the different tooie )
methods..Every situation will, however, require its own specific tooIS ang
the crealtlve adaptation of their “operating instructions”. After researschan
have gamned some experience, a touch of courage to develop approac}?;:

Which ppI’Op iate to a particufar S 1 |1at‘( M W i ] ¢ TEWaY W T
are a I 51 1 IH i
[t - ded lth bette

1.5 Some notes on terminology

"[.‘h.c term “research” as it is frequently used in this book refers to an ac-
tivity rather than to an institution. In the context of this book “research”
is _broadly defined as an investigation into the demand for or the adrcr -
p{;att?ness of an innovation. This activity is carried out by researcipig
St]i-lltl‘OHS as well as by extension organizations. The term “researcher”—
as _1t is used h.erc, includes the extension worker searching for or devei—,
?nillzi t?gf;_m?rldte extension contents as well as the staff of a research

The terms “extension worker” or “researcher” are not gender specific
Both women and men can carry out extension as well as research fﬂnctionsl
equally well. Likewise, the term “farmer” applies to both male as well as

female “farmers” and includes the male or f
emale head of the f: -
hold as well as his or her spouse. ¢ farm house



Table 1.1:

Project
function

Chapter 1 Introduction

Research project

Relevant tools for different project approaches

The whole set of tools and
methods to explore
demand, identify options,
experiment and assess trial
innovations, in order to
develop technology

Extension oriented project

Emphasis on farmer
participation in exploring
demand for and assessing
trial innovations, in order
to adapt technology to
farmers own conditions

Community development
oriented project

Emphasis on participatory
tools and methods in order
to strengthen farmers
innoevative capacities

Scope and

type of
field of

work

Broad “system oriented”

approach (choice of tech-
nology is open, direction
to be determined by pro-
ject)

The whole set of tools and
methods to explore
demand, identify options,
experiment and assess
technology

“Commodity-oriented”
approach (choice of
technology is predeter-
mined)

FEmphasis on identification
of potential clients and
assessment of given

technology

% . Some notes on terminology

'[‘able 1.2:

You are not sure how to get the programme
gtarted.

.i:Y-OH do not know how you will benefit from
‘on-farm research.

-You do not know which problems farmers in
‘your research area have,

+You are not sure whether you are working on
ithe right problems and potentials.

-You do not know which farming practices
farmers in your area apply.

You have received a lot of survey results from
-_the socio-economics department but do not
i_E;now how to utilize them in the planning of
the experimental programme.

“You do not know which type of technology to
‘give priority to in your research.

‘You are not sure how to take “farmers'
practice” into account in the experimental
design.

- You are not surc whether your technologies
correspond with farmers preferences.

How the book can help if different problems are encountered (I)

24.1,422,6.14

241,422,613

421,422, 6.1

241,242

2.4.1,6.13,6.1.5

5.1

422,616




2 Chapter I Introduction ‘Some notes on terminclogy

Table 1.2:  How the book can help if different problems are encountered (II) able 1.2:  How the book can help if different problems are encountered (I1)

Your data is difficult to analyze because some
plots were destroyed by animals.

You do not know whether you are working 6.14
with the most appropriate selection of farmers.

Trials were to be analyzed across sites but the 6.2.1

You feel you have a problem in communicat- 3 number of farmers is not the same at all sites.

ing with farmers.

/ Trial results show high variability. 6.2.1

Farmers do not cooperate. 3,241,242 :
) o ) " You are not sure whether or to what extent 423,6224

You do not have time to visit your trial 5.3.1 your technologies are adopted by farmers.
farmers often enough.

. You do not know why farmers do not adopt 422
Farmers apply experimental treatments 5.1,53.2 suggested technologies.
incorrectly.

) Extension officers do not utilize your resuits. 24.5

Farmers management is not up te standard . 23,51
There is not sufficient staff to supervise the 53.1

trials properly.

You have teo little money to run the 5.3.1
programme as it was planned.

Your trial plots are always planted too late. 53.1

One or more fammers harvested trial before 6.2.1
yield measurements were taken.

Records received from field staff are 53.2
incomplete.
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Chapter 2 Principles and procedures of
on-farm research

2.1 Evolution of an approach

The results of many rural development projects aiming to improve the liv-
ing standards of the rural population in developing countries have often
been disappointingly poor. This was Jargely because agricultural innovations
propagated to increase agricultural productivity were not adopted by small
resource-poor farmers as was expected. It is now more or less generally ac-
cepted that the reason for this is not farmers ignorance but the inappropri-
ateness of the supposed innovations (see Table 2.1).

The slow progress in the development of smallholder agriculture in most
developing countrics conirasts sharply with the rapid development of agri-
culture, in the industrialized countries. Many explanations for this are given
in the extensive and ever-growing literature on farmers' role in and their
benefits from agricultural research and extension. Some explanations cite
the high diversity of ecological conditions, the complexity of production
systems and the high risks caused in particular by unstable climatic condi-
tions (Chambers et al, 1989). Simple, high-input, systems that were suc-
cessful with “industrial” or “green revolution” agriculture do not succeed
well under such conditions.

Better adapted technologies were expected from “on-farm research”
methods developed in the early 1980s. Sallholder production conditions
and systems were systematically analyzed and production constraints
defined by researchers as far as possible from the farmers point of view.
Potential solutions were subsequently tested in farmers fields, i.e. under
farmers' own environmental conditions. Economic considerations became as
important in the trial evaluation as the agronomic analysis.

The results achieved were, nevertheless, gtill unsatisfactory. Researchers had
difficulty in considering the production goals and decision criteria of small-
holder farmers in the development of agricultural innovations. The complex
goals and decision eriteria of smallholder farmers are often beyond the under-
standing of agricultural researchers. Quantifying the value of an innovation in
monetary terms, which was considered appropriate for judging the effect of an
innovation, is often meaningless to a small farmer in a developing country.
Not understanding farmers' goals and decision criteria increases the likelihood

2.1 Evolution of an approach
13

‘of addressing the wrong problem or of valuing an innovation incorrect]
Obviously (in the words of J. Ashby, 1990) “no one specialist knows as uf .
f.;_jlmately as the farmer all the many different problems and needs of tht;
small farm household. Therefore, no other specialist is better equipped to
x':_._i_sualize how to put a technology to work on the farm to meet those

Table 2.1: Failm.‘e of farmers to adopt new technologies: how this was
explained and favored remedies over the past 40 years
(adapted from Chambers and Ghildyal, 1985)

1950s Ignorance of Agricultural extension to teach

1960s farmers farmers the right technology

1970s Farm-lejvel Ease constraints to enable

1980s constraints farmers to adopt (e.g.credit for

inputs or implements)

early Technology Researchers to understand

1980s does not fit conditions and generate techno-
RPF conditions | logies which fit

late Technology Farmers participate in planning

1980s does not match | and evaluation of tesearch

1990s with RPF goals | programs

“RPF = Resource-poor farmers

H_’_[_‘he current trend is therefore towards increasing the involvement of
armers not only in the physical implementation of trials but also in the

g:_ﬁmtlonl of research needs and the design and evaluation of pro-

rammes in order to utilize their specialist knowledge. This kind of par-

l__c1pator",y approach to the development of innovations, called “on-farm
esearch, is the subject of this book. ’
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2.2 Researchers, extension workers and innovation

Researchers and extension workers both play their role in the development
and dissemination of innovation, But are extension workers and researchers
really required to initiate an innovation process?

So-called “traditional agriculture” can be seen as the long-term result of
a continuous innovation process carried out by farmers for generations.
Traditional agriculture is not static. It does not have the same face as 100
years ago. Farmers themselves conducted their own type of “trial and
error’ experimentation to continuously adapt their farming practises to
changing circumstances or to incorporate new ideas they picked up.

Example:

The literature shows many examples of successful innovations
developed by farmers. An example is that of a group of Kenyan farmers
who were compelled by increasing land scarcity in the highlands to
settle at the coast, in a completely strange environment. Forced by
natural circumstances, they developed a new intercropping system within
10 years without the support of extension workers or researchers. This
intercropping system, consisting of cotton, maize and cowpeas, is now
the core of their farming practice. Subsequent research efforts to optimize
the system failed: it was apparently well developed already.

As innovation takes place anyway, the primary function of extension
workers and researchers can not be to initiate innovation. They can, how-
cver, stimulate the ongoing process and give it new dimensions. New ideas
produced and tested with the help of rescarchers can help to lift farming to
a new technological level; extension workers in the function of “facilita-
tors” accelerate the ongoing innovation process by spreading new ideas
among farmers and between researchers and farmers and by encouraging
farmers to try out by themselves.
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'3 Principles of on-farm research

The success of an agricultural innovation is always to some extent a matter

{ chance. No rules can guarantee success, but one can give chance a help-
ng hand by observing a few simple principles:

';'Try first to understand farmers and their circumstances

" Farmers' decision as to production and consumption are determined by their

goals and preferences as well as by natural and socio-economic circumstances.
These factors also determine farmers' attitude towards a new technology, and
should therefore guide the researcher in the development of an innovation,

Researchers require a basic comprehension of farmers' goals and circum-
stances if they want to help farmers to articulate their needs or to assess
options tested. Any attempt to comprehend farmers' goals and circum-
stances to the last detail is, however, expensive, time consuming and un-
likely to succeed. More promising and less tiresome is, therefore, an ap-
proach which ensures that;

Farmers play a role in determining the course of action

Nobody has a better understanding of his different needs and the opportunities
his farm offers than the farmer himself. Nobody is better able to judge which
kind of technology would be required and how to get it to work on the farm.
The complex decision criteria of small farmers are well beyond the com-
prehension of researchers. New technologies are therefore more likely to suc-
ceed, the earlier the specialized “farming systems know-how” of farmers is
utilized and combined with the technical knowledge of researchers.

As farmers are the center of attention, they should also play a key role
in determining the subject of research and the choice of appropriate techno-
logies. The role of researchers is more:

—~ to help farmers to articulate their demand for innovation, to offer a
choice of options to satisfy this demand and

— to provide the principles and methods for testing these rather than decid-
ing what farmers need.

sy
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Options are tested in farmers' fields, under farmers management and
using farmers own practice as a control

The purpose of on-farm experimentation is not so much to show the poten-
tial productivity of an innovation (this should be known already from
station research) but rather to prove its feasibility under actual farm condi-
tions. Experimentation in farmers' fields provides data regarding the fea-
sibility of an innovation under the diverse ecological conditions which
farmers face. Such trials under farmers' management show whether the
technology is compatible with practices applied by farmers and works

given existing resources. Experimentation which use farmers' own prac-

tices as the control provides an appropriate basis for comparison.

The response of farmers is a primary evaluation criterion

Early attempts to carry out on-farm research often met with failure. An important
cause was that innovations were primary evaluated according to agronomic and
economic criteria laid down by researchers. Eventually the “best” option (accord-
ing to these criteria) was presented to farmers for their judgement — and failed
more often than not to achieve acceptance. Meanwhile many “second best” op-
tions, better corresponding with farmers' goals, were already lost on the way.

Experience has shown the importance of considering farmers' goals as
evaluation criterion right from the beginning of the research process. “It
should not be the (finaf) packages of technology that are provided to
farmers but {a choice of) genetic materials, principles, practices and
methods for them to test and use” (Chambers, 1990). It is eventually
farmers judgement which determines whether a new technology will be
adopted or not. Farmers' judgement therefore also deserves to be a key
criterion in the evaluation of different technical options compared in a trial
programme.

The innovation must be technically sound, economically viable and
warrant sustainability

The conventional agronomic and economic evaluation criteria are, neverthe-
less, still of importance., Costly measures to facilifate and promote new ag-
ricultural technologies are certainly not economically justified if the new
technology does not prove to be superior to existing technology in agro-
nomic and economic terms. Current approval by farmers can also not sub-
stitute for the sustainability of an innovation.
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" The success of an innovation is measared by its adeption

A successful technology is the one which is adopted by its target group.
The research process is not finished with the publications of results

" showing the superior performance of a developed technology in terms of

agronomic or economic criteria, but with the proof that it is applied by
farmers.

A systems perspective is applied

No activity in a farm exists in isolation. They are interrelated through competi-
tion for scarce resources or when products of one farm activity are used as the
basis for another. The optimization of one component or production technique
of the “farming system”™ may require that specific characteristics of other com-
ponents and production techniques be taken into consideration.

On-farm research is a step-by-step procedure

An important precondition for adoption is that farmers are able to com-
prehend the effects of a change of technology. The meaning of “systems
perspective” should, therefore, not be misinterpreted. New “systems” or
complex new technologies are very seldom adopted by farmers at once
as an integral whole. Farmers adopt technological components one at a
time, and not as complete package. On-farm research should, therefore,
st;riv; for a step-by-step change, bearing the systems perspective in
mind.

Oun-farm and station-based research are complementary

On-farm research does not have the means to and should therefore not
strive for the development of “new” agricultural technologies. It is rather
complementary fo station-based research. Its role is fo explore existing and
future needs for new technology and to identify technologies which satisfy
these needs from the already available alternatives developed by research
stations or innovative farmers.

In an efficient research system station-based and on-farm research are
carried out in close cooperation. Station-based researchers consider the
need for technology identified by on-farm researchers to steer their own ac-
tivities. On-farm researchers in turn, draw material from the technological
alternatives developed at the research stations.
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Involve extension workers from the beginning

It would be desirable that every extension worker was active as an on-farm
researcher himself, helping his farmers to articulate needs for innovation, to
gather ideas about innovation from within the farming community and from
outside and to test these ideas. This is, however, not the case in many re-
search and extension systems.

Where on-farm research and extension functions are not carried out by
the same persons or institutions, extension workers must nevertheless be in-
volved in the research process right from the beginning.

It is often not possible that extension workers are actively involved m
the actual field implementation of the research. Their participation in plan-
ning programmes and in the assessment of tested technologies is necessary,
hawever, to improve and accelerate the dissemination of results, because:

— extension workers views concemning agricultural problems and potential
solutions can be considered in the research planning,

— the feasibility of promoting results through extension can already be
considered during the research process,

— continuous involvement of extension workers in the research process im-
proves their comprehension of results eventually achieved,

— the time lag between the conclusion of an experiment and the applica-

tion of its results through extension is reduced.

2.3 Principles of on-farm research
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Table 2.2:  Characteristics of on-farm research

Objectives:

s to develop innovations consistent with farmers circumstances,
compatible with actual farming systems and corresponding with
farmers' goals and preferences.

Primary location:
o farmers' fields.

Roles of farmers:

e to discover needs for agricultural innovation;

to select from a choice of technology;

to determine conditions and management of testing;

to test and evaluate whether chosen technology meets demand;
to transfer knowledge in farmer-to-farmer extension.

Roles of extension workers:

e to point out their own need for information about innovation;

o to mobilize farmers indigenous knowledge;

e to help farmers to articulate their demand for innovation;

o to evaluate feasibility of innovation within the frame of the exten-
sion system;

to spread knowledge about innovation;

¢ to transfer knowledge about how to test and evaluate innovations.

@

Roles of researchers:

e to help farmers to articulate their demand for innovation;

to demonstrate choice of possible technology to satisfy needs;
to explore and use indigenous knowledge;

to provide principles and methods to test chosen technology;
to evaluate productivity and sustainability.

Primary criteria for assessment of technology:
e correspondence with farmers' circumstances, goals and preferences
and sustainability are as important as productivity,

Primary criterion for successful technology:
e ITS ADOPTION
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The development of innovations is an iterative and dynamic process.

Tt is “iterative” in that the four stages of actual technology development
(exploring demand through to assessing alternatives) occur in recurrent suc-
cession (see Figure 2.1). The process is “dynamic” as it is constantly read-
justed on the basis of new information, reaching a higher level after every

cycle of the development spiral.

Figure 2.1:  The spiral of technology development in on-farm research
c2 A
c1 B2
D2 ‘
i
Bl i level
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——
Al
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time

B = Identifying alternatives

A = Exploring demand
D = Assessing alternatives

C = Testing alternatives

Ideally, every new cycle of the process will be initiated with a review of
the demand for innovation. The actual demand may have changed due to a
change of circumstances. Or the researchers perception of demand may
alter in the light of additional information gained. The modified view of
demand and/or new technologies available may also change the set of
potential alternatives to satisfy the demand which was identified as the

basis for the testing stage.
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2:4.1 Exploring the demand for innovations

The exploration of demand for innovations sets the course for all sub-
sequent steps. Care should be taken that the on-farm research process is
_st'eered off to the right direction here. Unsatisfactory results in the develop-
ment of innovations are often the result of a one-sided, superficial or in-
complete approach at this carly stage.

* Purpose

. The exploration of the demand for innovations determines the subsequent
development stages in terms of

= location;

© L target group and

— problems and potentials to be addressed.

It must answer questions such as:

— Who is making demands?
i.e. for which group of people is the matter relevant?

— What is demanded?
i.e. what problem is to be addressed by the subsequent research?

— Where is it demanded? ‘
ie. are these problems relevant to the whole programme area, or only
for part of it?
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“What could we try out?” Farmers needs determine the course of action

Who is the target group ?

The obvious answer to this question is that it is farmers who are to benefit

i i be developed.
fmgﬁt:rf ‘l‘?:::\rlla;?;)‘?i:g mistakenlyp“lumped together” by programue pianneiz
as a homogeneous undifferentiated Mass. Every t_"armeir has got hlStOWD go-?,
and is working under different conditions from his nc_ighb-or. Target grouping
helps to strike a balance between two extreme alternatives:

(a) the impossible task of developing recommendations f01l‘ each fa;merharxld
(b) the inappropriate one of developing one recon_amendatlon for the whole
farming community despite differences in farming systems, determining
goals and circumstances.

“Target grouping”, as it is described in Chapter 6.1.3, cqnsidsrs_ bot.h the ques-
tions of “where” the innovation is demanded and “who” is demanding. Target

grouping divides the heterogencous farming popuiat'lon into rr-xorefhor{l;)-
geneous subgroups on the basis of those factors which determine farmi fg
systems (i.e. to natural and socio-economic circumstances, goals and pref-

erences, etc).

’ R T
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“The target group “extension workers*

Researchers' immediate “target group” is usually extension workers where
extension and research is not carried out by the same person or institution.
The results eventually achieved are transferred first to extension workers,
who in turn are expected to disseminate these results or to help farmers ad-
justing them to their own specific conditions.

Extension workers' and farmers' perception of the demand for technology
are not always identical. The question whose perception of demand should
carry more weight -that of farmers or that of extension workers- is a con-
- troversial one. To create a good working relationship between extension
~ workers and researchers, which is required for an efficient dissemination of in-
. novations, it may help if the demands expressed by extension workers is seri-
- ously taken into account. Though it may not improve farmers practices imme-
: diately, it is necessary at times to address extension workers demands in order
to create favourable conditions for the introduction of innovations,

.'What is demanded ?

.- This question forms the contents of practice-oriented research,

© The term “demand”, as it is applied here, refers to problems which are
to be solved as well as {0 opportunities which could be vtilized,

- The most important eriterion for the demand for innovation is that the
need is felt by the target group. Farmers however may often not mention
all the needs they feel due to social barriers between themselves and re-
searchers — for prestige reasons or simply because of the strange interview
situation. Particularly at the beginning of the research process farmers may
only mention those matters which in their view correspond with re-
searchers' expectations. Or farmers may expect researcher's interventions
- according to previous experience with development institutions.
Furthermore, the target group itself may not beware of its demand
- for inmoevation because they lack the necessary experience or knowledge.
- This applies to actual production problems, where perhaps existence with-
out a certain problem is beyond the farmer's experience (for example,
pest or disease problems, the absence of which is virtually unknown). It
~also applies to problems which slowly develop-and are not yet really felt
“(i.e. environmental pollution in industrialized countries had a long time to
“develop before people started to consider it a problem; the same can
sually be said of slow developing soil fertility problems). Awareness of
emand requires, furthermore, a knowledge of the possible supply (you




26 Chapter 2 Principles and procedures of on-farm research

would not know, for example, that you need a stereo music system if you
are unaware that such a system exists). Many opportunities are just not
utilized, because they are not known (like the possibility of improving pro-
duction with a new variety or a new crop).

Because the aim is for farmers to eventually express their demands
themselves, researchers will have to assist them in the formation and articu-
lation of their needs. Researchers' role at this stage will be:

e to clarify expectations with regard to the possible results of on-farm
experimentation;

s to identify and show cases where the demand is already obvious;

s to show or develop examples {pilot technologies) which reveal the poten-
tial of those opportunitics which are not yet utilized.

In order to achieve this, the researcher will have to develop his ewn

hypotheses as to demands which are not yet perceived or experienced by
the target group.

Where is the innovation demanded ?

This question focuses on the geographical distribution of the demand for
innovations. It is important where the programme area is heterogeneous in
terms of natural or socio-cconomical conditions and farming systems. Dif-
ferences with regard to factors like soil, rainfall or marketing facilities can
considerably influence the demand for innovation. On-farm research pro-
grammes should be actually run i those areas where the demand was
identified. :

Tools and metheds

Where problem consciousness of farmers is not well developed yet, the ex-
ploration of demand may be initially based more on researchers' percep-
tion. As conftdence between farmers and researchers improves and farmers'
problem consciousness develops, the exploration of demand will be guided
more by farmers' own opinions.

An useful procedure for the researcher to_develop a hypothesis as to
existing demand is shown in Figure 2.2. The analysis of secondary infor-
mation is utilized to develop an working hypothesis. This is the basis for a
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“'subsequent exploratory survey (a combination of individual interviews and
- group discussions with farmers, and field observations made by the re-

earcher) and for the dialogue on innovation.

: The exploratory survey is not a must. It can be, however, heipful at the
i beginning of a research process where problem consciousness and problem
“solving capacity of the target population is not well developed yet. The ex-
" ploratory survey (see Chapter 4.2.1) allows the researcher to develop his
preliminary hypotheses with regard to the demand for technology. These
hypotheses can in turn form the basis for more exploratory work (for
example diagnostic experiments if interrelationships between production
factors and productivity need to be clarified), for confirmatory studies (for
example, a formal survey if decisions as to subsequent steps require quanti-
tative validation of the hypothesis) or for a dialogue on innovation,

A dialogue on innovation (see Chapter 4.2.2) is the crucial element in
the exploration of demand. It is the first really participatory element in the
research process. Farmers are the “subjects” of the research. They deter-
mine the course of action through their analysis of demand and their setfing
of priorities, whereas their role was more that of the “object” and informant
of the researcher during the exploratory survey.

Reference is made to:

— Chapter 4.2.1 for the exploratory survey;
— Chapter 4.2.2 for the dialogue on innovation;
— Chapters 6.1.1 — 6.1.4 for analytical methods which are useful in the

dialogue on innovation and can help to analyze information from explor-
atory surveys.
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Figure 2.2:  Tools and methods for the exploration of demand 2.42 ldentifying alternatives

“At this point the focus of subsequent experimentation should be deter-
‘ined. To simply hope for a lucky hit, as which researchers sometimes
o, reduces the likelihood that the direction chosen for experimentation
“really contains the technology which could best meet the demands of
-the target group. The following, therefore, outlines a systematic ap-
proach to the identification of potential options so as to improve the
chances of success.

Exploring demand

Secondary information

{entry) (ongoing programme)
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Exploratory survey
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Researchers' hypotheses
regarding demand
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innovation experiments

e # v
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Purpose Figure 2.3:  Proposed procedure for identifying options

“Identification of options” means to select according to defined criteria a

set of available technologies which appear to be appropriate to satisfy :

the identified demand. [ Inventory of ]
This stage defines the subject of the subsequent experimentafion. As a

basis for this, criteria are first to be determined which are used to assess _ (parallel)

which technology potentially meets the identified demand. The same crite-

ria determined here are used later on throughout the subsequent stages to

assess whether the selected technologies really met the demand. _
The identification of optiens is an important interface with station-based Analysis of i Expert

identified demand

research. Ideally it is expected that station-based research makes available secondary information panel
required technologies as far as they are developed already, or develops
these technologies if they are not yet available.

v

Activities and methods : List of ] E List of criteria for

) . . ) ) . . o ) potential options screening
The identification of potential options consists mainly of listing and screening

available technologies, A possible procedure for this is shown in Figure 2.3. ' |

An cssential step in the preparation stage is to analyze secondary infor- '
mation on the subjects determined by the exploration of demand. This can
be written documentation of results from research stations within the area
or research institutions working in a similar environment, Also direct com-
munication with relevant station based researchers is absolutely necessary
because not all the information available is documented.

In this context it is also important not to forget options already inde-
pendently developed by [armers. Such information may already be avail- . EChOice ofalternativesj
able from the dialogue on innovation or the exploratory survey and
researchers should be on the lookout for it.

Based on the information available, a list is made of options which The same panel can also draw up criteria for screening the alternatives.
potentially satisfy the identified demand. This list should be as broad as However, a more appropriate team of experts to define criteria for screen-
posgib]e to ensure that no alternative what so ever is left out. The feasi- ing would be a discussion panel consisting purely of farmers.
bility of the alternatives does not need to be considered now. it is, how-
ever, helpful to formulate the alternatives as precisely as possible in
order to facilitatc the logical deduction of treatments for the testing
stage later on. The listed alternatives are systematically screened through a set of

The list of alternatives can be drawn by the team conducting the on-farm defined criteria in order to avoid an arbitrary sclection of technologies
research. Better results are achieved if an “expert panel” is employed, com- _ for testing.

prising the on-farm research team, approptriate farmers, relevant station- These criteria describe a number of essential qualities an innovation
based researchers and extension workers. - should have in order to meet the identified demand.

Screening of
alternatives ¢

Criteria for screening

S e
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Table 2.4 gives an example of possible criteria for screening categorized
under five subheadings:

o feasibility under given socio-economic circumstances;

o correspondence with farmer' goals and preferences;

feasibility under given natural conditions,

ecological viability;

s gconomic viability.

Table 2.4;:  List of criteria for screening of alternative technologies

(1) Feasibility under given socio-economic circumstances
correspondence with farmers' skills;

availability of input and produce markets;

— sufficiency of farmers' resources;

sufficiency of research resources,

(2) Correspondence with farmers' goals and preferences
— correspondence with food/taste preferences;
— compatibility with cropping pattern/cropping calendar;
— interaction crop / livestock.

(3) Feasibility under given natural conditions
— expected production as compared to present situation;
— expected stability of production;
— expected production risks.

(4) Ecological viability
— expected effects on the natural environment;
— expected effects on the long term productivity;
- expected effects on diversity of agro-ecosystems.

(5) Ecenomic viability
— profitability as compared to present situation;

— expected effects on produce markets.

(6) Further criteria

52.4 On-farm research: process and procedures 33

Though these subheadings may be universally applicable, the individual
criteria and their significance will depend on the respective subject. For
every subject determined in the “exploration of demand”, a new list of
screening criteria will have to be developed.

Reference is made to:

, Chapter 6.1.5 for analytical approaches to screening

243 Testing alternatives

" The testing of alternatives is one, but not the only important compo-
nent for the development of appropriate innovations. The most excel-
“lent experimentation will not cover up a superficial preparation or
‘analysis. The testing of alternatives is also not implemented as an end
“in itself but as a basis for the collection of information. This informa-
tion is of agronomic as well as of socio-economic nature, as it will be
shown in the following.

- Purpose

‘ The purpose of this stage is to

— plan and execute experiments which are used as a basis

for

- collecting the data required to examine how far the tested technologies
comply with the criteria defined earlier,

The pature of the data to be collected should have basically been deter-
ntined already when the criteria for the identification of appropriate alterna-
tives were defined.

They cover:

the feasibility of a tested technology under the given socio-economic
circumstances;

the correspondence with farmers' goals and preferences:

the feasibility in to the local environment;

the ecological viability, and

the economic viability.
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farmers during experimentation

Agronomic data, which are often the center of attention, are import-
ant for assessing the suitability of a technology to the local environ-
ment. They are also an important basis for determining economic via-
bility. Agronomic data are not, however, the only important data.
Equally important is also socio-economic data on how feasible an inno-
vation is likely to be under the given circumstances and on its corre-
spondence with farmers' goals and preferences. Gathering socio-econ-
omic data sometimes requires even more effort if agronomic data are
available already from station research.

Futthermore, it is also helpful to examine how far the tested techno-
fogies are taken over by participating farmers. Farmers themselves are in
the best position to judge whether a new technology really meets actual de-
mand. Nevertheless it has often been observed that shortcomings of a tech-

nology do not come to light through dialogue with farmers. The examin-

ation of adoption by farmers is, therefore, a valuable indicator of the

appropriatencss of an innovation and, where necessary, a good starting

point for a dialogue about its shortcomings.
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Procedures and methods

What has been stated concerming the overall process of on-farm research applies in
particular to the testing stage: there are no “strict mes” which are universally a
plicable. Instead, the guiding principles given here rather need to be adapted to tkI:e—:
specific situation of a project and the question to be answered by the experiment
* In any case, the testing stage should start with the planning of expen.'i—
ments. This includes the definition of objectives and, closely related, of
relevant d?lta to be collected. This process is, by and large, a translatior; of
the screening criteria which were drawn up during the identification of op-
. tions. Furthermore, the alternatives identified are transformed into ei-
_ perimental treatments. Also decisions are made at this stage concerning
the arrangement of treatments (or the trial design), suitable experimen-
tal sites and appropriate management.
Experiments executed in the field form the basis for collecting data
needed to confirm whether the alternatives being tested comply with the
efined criteria. Different criteria require different types of data and, ac-
cardingly, different methods of data collection. ’
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Fi 2.4:  Possible sequence of data collection - Assessing a technology's suitability (o the local environmen and s
igure 2.4: P

¢conomic viability mainly requires agronomic data. This information com-
prises measurements and observations collected in the trial field.

The correspondence of a technology with farmers' goals and pref-

rences is largely assessed by farmers themselves, Relevant information is
sollected in a “dialogue on innovation” with farmers, Farmers' partici-
ation in the assessment of a trial technology takes place at this stage.
- Specific studies or secondary information analysis may be required if
firther socio-economic data is needed (for example on price fluctuations,
market structures etc) .
_The adoption or nen-adoption of an innovation by participating farmers
ives the ultimate answer to the question of whether a trial technology
omplies with the required conditions in the view of farmers. Relevant data
an be, for example, collected in a formal survey combining interviews
ith farmers and field observations in the season after the trial. The survey
ay also tackle the question of whether farmers modified the trial techno-
ogies in order to better adapt them to their specific situation.

Not all experiments will require the collection of all types of data. The
ata to be collected and the sequence of activities largely depends on the
bjectives of the experiment and the information already available, A
ossible sequence of activities is proposed in Figure 2 4.

Broad choice of alternatives
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he carly literature on on-farm research commonly suggested a defined
quence of data collection: agronomic data were the focus of attention
he first seasons of an experiment. Agronomic criteria were used to
ow down the choice of alternatives. Farmers' responses and other socio-

onomic factors were analyzed only with regard to a limited choice of
ternatives.

(eventually)

Adoption
test

xpetience has shown, however, that agronomic criteria applied by
archers frequently deviate from those criteria important to farmers. As a
sult, the agronomically “best” technologies are often rejected by farmers.
cond best” alternatives however, corresponding better with farmers'
als and preferences, had already been dropped from experiments by the
¢ farmers were asked for their opinions,

widespread conviction among on-farm research practitioners is, there-
that farmers should participate in the assessment of the trial tech-
nologies as early as possible. Instead of following a fixed sequence with

Data on adoption and
modification of technology

v

Raw data for
assessment of technology
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regard to the types of data collected, the data collection should be guided
by the actual requirernents of the experiment. This means, the data collec-
tion procedures should be individually tailored for every experiment (and,
in fact, the design of an experiment may require adaptations to the data to
be collected in the course of the experimentation). The guiding principle
could be the question for the most critical factor(s) determining the adop-
tion of a specific technology by farmers. Depending on the answer, the
focus of data collection can either be first on socic-economic or on agron-
omic data or both can be collected simultanecusly on a similar scale.

The only logical order of procedure is to first collect in-depth socio-
economic and agronomic information for a larger choice of alternatives
on a limited scale. Thereafter more superficial data on adoption are
collected for a narrower choice of the most promising alternatives on
a broader scale. Good socio-economic data, in particular information re-
fated to farmers perception, require as much attention as the collection
of agronomic data. Experiments in this respect can be made, therefore,
only on a relatively few farms. On the other hand, a relatively large
number of representative farmers is cventually required to asses adop-
tion or to monitor which modifications to the technology are made by
farmers.

Reference is made to

— Chapters 5.1. and 5.2 for planning of experiments;
— Chapter 5.3 for the implementation of experiments;

~ Chapter 4.2.2 for the dialogue on innovation;

~ Chapter 4.2.3 for the implementation of surveys to analyze adoption.

2.4.4 Assessing tested alternatives

A new technology is often judged to be appropriate based exclusively on
its productivity as determined in the experiment. As a consequence, many
new technologies are not taken over by farmers because they do not com-
ply with their goals and preferences or the circumstances they face. In the
following, therefore, a more comprehensive approach to the assessment of a
new technology will be described.
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e assessment of options is basically a desk job for the on-farm research
ersonnel. It synthesizes all the collected data and the opinions already col-
ected from farmers in the previous step in order to determine which of the
ested alternatives are most appropriate for the given set of conditions, with
eference to the following criteria:

feasibility under the given socio-economic circumstances;
correspondence with farmers' goals and preferences;

feasibility in the local environment;

ecological viability;

economic viability and

adoption by the target group (this is the ultimate indicator, i.e. that the
farmers themselves consider a technology to meet the actual demand.

"What is the best — and why? " Farmer's assesment decides about the success
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The results of the assessment determines further action:
Only a technology which complies with all the defined conditions
is ready for dissemination.
The research cycle is re-initiated,
— if none of the options tested meets all the conditions,
— if the required data are not complete or ‘
— if there are still doubts with regard to the appropriateness of the options.

Procedure and methods

A suggested procedure for assessing the trial technologies is shown in
Figure 2.5. .

Preparation of the raw data for analysis is the first and often most time
consuming step. To a large extent it determines the quality of the final
result. It involves checking for completeness, for experimental errors and
for data consistency as well as transforming of data into a format appro-
priate for processing. ‘ -

Incorplete data must be supplemented and incorrect or mnconsistent data
adjusted as far as it is possible and justified. Data sets where supplement-
ing or adjusting is not possible or practical, are disregarded from further
processing. The remaining data sets should be arranged in a format appro-
priate for further processing. This is important in particular where computer
facilities are utilized for data processing.

R

2.4 On-farm research: process and procedures

Figure 2.5:  Proposed procedure for analyzing on-farin trials
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The data are processed using appropriate statistical procedures. Tabu-
lar and graphical representation of the results simplifies their interpreta-
tion. Conclusions are to be drawn regarding whether any of the trial tech-
nologies complies with the defined conditions. The conclusions determine
{further action, for example whether

4.5 Disseminating innovations

The on-farm research process described is not implemented for the sake of
sublishing results but in order to make better agricultural technology avail-
able to farmers. The mere publication of an annual report will usually not
uffice to achieve this goal. The dissemination of results requires as much
attention as the other stages in order to ensure that developed technology
really reaches its target group.

— to continue the experimentation to collect further data. This can be the
case if the available data do not appear to be conclusive. As was men-
tioned earlier, not all data considered necessary may be collected simul-
taneously but stepwise, the most critical ones first. In this case the deci-
sion to be taken is whether the data already available justify a
continuation of the experiment;

— o re-initiate the research cycle if none of the tested alternatives mest
all the defined criteria;

_ to disseminate the results if one or more of the trial technologies meet
all the defined criteria. If more than one technology tested in an experi-
ment meet all the set conditions it would be worthwhile to not only pro-
mote what is considered the best technology by the researchers but a

choice of alternatives to submit to farmers' own judgement.

Reference is made to

— Chapter 6.1.6 for the qualitative assessment of treatments by farmers;
— Chapter 6.2.1 for preparation, supplementation and adjustment of data;
— Chapters 6.2.2.1 for the statistical and 6.2.2.2 for the economic analysis

of experimental data;
Chapter 6.2.2.3 for the analysis of farmers assessment.

What's new?” Creating awareness is an important task of extension workers

Diffeljent approaches to research require different procedures with regard
‘to the dissemination of research results. Two principal approaches are dif:
ferentiated:
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1 Research and extension are carried out by different persons or
organizations

The immediate target group of researchers for the dissemination of results
is extension workers, where extension and on-farm research are not
done by the same persons or institutions. In this case it is the responsi-
bility of the researcher to spread knowledge about innovation amongst ex-
tension workers.

It is recommended that decisions about which innovation to be dis-
seminated to farmers should be made by extension workers rather than
by researchers. This incrcases the chance that chosen innovations are
promoted with conviction, The role of researchers at this stage should

rather be

— to ensure that the results of rescarch arc made available to the extension
workers concerned,

_ to make the results understandable to cxtension workers and

- to advise extension workers with regard to their decision about the
appropriate choice of technology.

Exiension workers should be involved in the development of new tech-
nologies as early as possible to ensure that they promote the final choice of
innovations with conviction. Suggestions for achieving an effective dissemi-
nation of results include:

— the participation of extension workers in exploring the demand for inno-
vation, the identification of available options and the assessment of

tested options;
~ field days or field tours to familiarize extension workers with the on-

going programme and to keep them informed on progress;

— regular meetings and/or workshops to present and discuss results and, if

possible, to draw conclusions with regard fo their impact on the exten-
sion contents;

_ distribution of written results; a presentation in bite-sized pieces, for
example in the form of a regular newsletter or subject-specific paper is
more easily digested than a comprehensive annual report;

— initiation of or participation in the preparation of extension materials.

4 On-farm research; process and procedures 45

T On-farm research is part and parcel of the extension work

“many extension and rural development programimes the development of
'_ovatlolns through on-farm research is part and parcel of the extension
rkers job. On-farm research and extension are carried out by the

_In this case one task can be the dissemination of locally realized out-
omes of experimentation from those farmers participating in the on-farm
esearch to those not actively involved. Another important task can be to
p;ead ideas and experiences about how farmers can experiment with
otential innovations by themselves,

* Possible activities at this stage include (adapted from ILEIA, 1992):
field days or field tours including farmers not participating in on-farm
 research to spread ideas within a village;

scross visits from village to village in order to share ideas and experi-
ences; '

¢ field workshops with farmers;
- “farmer-to-farmer-learning-by-doing-training*,;
: developing written or audiovisual materials for farmers.

eference is made to

+ Chapter 3 for principles of communication with target groups.
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Chaptel’ 3 Communication with farmers ' Bad experience with outsiders in the past can intensify suspicion, Suspicion
can be pz;rticulariy intense when farmers and researchers are from different

L. . . ethnic, religious or social groups that have been in conflict i
3.1 Factors determmmg the relatlonshlp between " deference; farmers mayg;ergeive researchers as soc:tlg ﬂslljpi??ér, be-
farmers and researchers . cause of their status as a government official, their better education, eic.
This feeling will be the stronger the more rigid the social or political
It requires more than technical skills if a researcher wants to involve . order. Subconsciously researchers may share and even reinforce the de-

ferential relationship. In such a situation farmers have the tendency to
look for clues about what the researcher is thinking and to defer to what
they believe to be the views of the researcher,

— courtesy: even if farmers are not guided by their expectations, by suspi-
cion or deference, farmers may be reluctant to disappoint the researcher
by pointing out a flaw in the technology.

farmers effectively in the development of innovations. Good collaboration
requires mutual trust which stands or falls with the communicational skills
of the researcher. These are to some extent a matter of natural gift, but
some important techniques can be learned. In the following, a few tips and
hints for getting in touch and communicating with farmers in a dialogue on
innovation will be given.

Researchers' tasks

Talking to researchers — a special situation for farmers

The goal is not achieved if farmers express their approval of a potential inno-
vation because of fear or suspicion, deference, or politeness, but only if the in-
novation really meets farmers needs. One of the most difficult tasks of the re-
searcher is to encourage farmers to express frankly their own views.

It is therefore necessary to clarify expectations and to reduce suspicion
- or fear. It also means not imposing own views on farmers, consciously or
unconsciously.

The necessary trust of farmers does not occur spontancously. 1t needs
careful nurturing throughout the entire research process and often takes
years to develop.

When farmers are talking to researchers or extension agents, they are often
acutely conscious of being in a very special social situation. The researcher
will usnally be more educated than the farmer and often uses different
words or scientific terms which the farmer is unfamibiar with. Differences
will be visible in dress. Often farmer and researcher are from different cul-
tural or ethnic groups and may even speak different languages. All these
differences are obvious to farmers, making them aware of being in a social
situation they are unaccustormed to, and putting them on their guard about
what they say or do. As a result, it is rather common that farmers do not
express what they really feel or think in the conversation with the re-
searcher.

3.2 Establishing a collegiate working relationship
with farmers

Farmers are guided by

— expectations: researchers (or extension workers) are often seen as

people who have access to knowledge, techniques or inputs which can Successful on-farm research requires that farmers frankly express their
be valuable to farmers. They may, therefore, be in the position to bring opinions about the technology which researchers and farmers are testing
improvements from outside. While such expectations may create a . together, and are willing to discuss the reasoning behind those opinions.
healthy motivation for farmers to participate in on-farm research, they 7 The essential ingredient of success is a high degree of trust and con-
can also create reserve, because the farmer does not want to offend the fidence between the researcher and farmer. This means that each party
visitor. . : - feels sure he understands the other's motives, what the other stands to
suspicion: farmers are often suspicious of the researchers real motives. - gain from cooperating, and what the other expects (and does not expect)
Why should a stranger be interested in helping farmers? E * from him.




Chapter 3 Communication with farmers

Establishing such mutual understanding involves a social interaction
between the researcher and the farmer in which many spoken and un-
spoken signals are exchanged, as in any face-to-face communication
between people. The researcher's awareness of these signals, and his
skills in consciously managing them, will determine the success of the
evaluation, In this section, we review the techniques which researchers
need to exercise in order fo achieve successful communication with
farmers.

“Entry” or managing first impressions

The term “entry” refers to the procedures used for gaining acceptance in
the farming community for the initial presence of the on-farm research
team, and for establishing an understanding among community members of
what the research is about. Even when farmers are totally accustomed to
the frequent presence of outsiders whose main activity is to ask them ques-
tions, the initial activities of the on-farm researcher create first impressions
which may be beneficial or prejudicial to the success of interaction with
farmers later on.

When the on-farm researcher or team begins field work in a farm com-
munity, their actions will stimulate curiosity and speculation ranging from
mild to intense. Farmers will ask themselves questions such as:

“What do they really want to find out from us?”
“How might they bring harm to or benefit us?”

It is important to be aware that first impressions and the way in which
farmers discuss and answer such questions among themselves can influence
the ease or difficulty with which relationships of mutual trust and con-
fidence are established. Therefore, the presentation of the researchers' ob-
jectives needs to be carefully structured from the very start.

As discussed in the preceding section, the researcher is likely to en-
counter several possible expectations on the part of farmers involved
in the research. The farmer may define the social situation in which
he is being asked to take part in some or all of the ways illustrated in
- Table 3.1.
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‘Table 3.1.:  Conventional expectations of farmer-researcher relations

Researcher is the expert. Farmer is the layman.

Researcher is a social superior. Farmer is a social inferior.
Researcher represents modern Farmer represents backward
agriculture. traditional agriculture.

Researcher merits deference from Farmer should show deference
farmers, to researcher.

Researcher asks questions. Farmer gives answers.

Researcher makes decisions. Farmer complies with
researcher's decisions.

Researcher controls strategic Farmer lacks control, is power-
resources, may harm farmer, ie. act less to influence researcher's
counter to farmer's interests. behaviour, is dependent on
researcher's goodwill.

Researcher is supposed to teach and Farmer is supposed to leamn
convince the farmer that the new from received wisdom of
technology is better than existing researcher.

practices.

These expectations are possible sources of bias which are likely to dis-
courage farmers from giving researchers frank opinions. They may also
motivate farmers to distort the information they give to researchers. The re-
searchers basic objectiveé must be therefore the elimination of these expec-
tations. He must recast them and try instead to build the expectations sum-
marized in Table 3.2, '
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Table 3.2: Key expectations for successful farmer evaluation

o Researchers and farmers are experts in their own knowledge and
gxperience.

s Both types of knowledge merit mutual respect.

s The farmer's agricultural practices and whole way of life are
respected and esteemed by the researcher.

o The farmer needs to understand the technology that is l?eing tested
and therefore has the right to ask questions; he is entitled to ex-
planations and justification of the research.

e The researcher is motivated to learn from the farmer who therefore
teaches as well as leamns.

o The farmer will be responsible for decisions that can make or break
the success of the research.

This brings us to an important principle for achieving successful on—farm
research: it is essential not to think of farmers as passiv_e in'formants in
the research process. The farmer who is treated as passive informant is
not very likely to take an active interest in the research, or to malfe an
effort to formulate opinions about the technology. He is very hk?ly,
though, to give anmswers that he guesses are what.the person asking
questions wants to bear. The success of an evaluation depends, there-
fore, on creating a social relationship in which the researcher z_md the
farmer are both active participants in research, questionir_)g, studying, and
arriving at conclusions together. The first step in creating ﬂ’l.IS type of under-
standing is at the point of entry, when it is criticall to explam-thoro.ughly the
objectives of the research, and to entertain questions and .dlsclussmn about
these objectives and what they imply in terms of farmer participation.

Clarifying expectations

A good social understanding between farmers and researchers is not
enough to ensure effective participation of farmers in the on-farm re-

search. Farmers must also understand well what is being studied. If :

farmers don't know or understand the research objectives, their assess-
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ment will be superficial and misleading. To prevent this from happening, it
is. useful to arrive at the field site for the first time prepared to volunteer
the following types of information:

‘e Your name.
‘' Your professional role (a simple job description).

Your institutional affiliation (explain what the organization is called and
what its main activities are).

s Reasons why researchers want to work on farms,
¢ Reasons why researchers need to talk with farmers.

e An explanation of what an experiment is, what is done, and for what pur-
_ poses.

e An explanation of the role farmers will play in the research.

Reasons why the farmer's role is important (how research will succeed or
i fail depending on whether farmers take part).

An explanation of what farmers can hope to gain (and cannot expect to
. gain) from taking part.

* An explanation of what researchers cannot do (provide rural electrifica-
tion, install schools, etc.).

An explanation of your special interests and expertise (related to specific
crops, disease, etc.), and of these types of information you are interested in,

Figure 3.1 summarizes these topics in the form of a flowchart. The
development of a flowchart is a useful technique for planning and
carrying out an open-end dialogue with farmers on any number of
topics. Use of a flowchart helps to structure communication with
farmers on any number of topics. Use of a flowchart helps to structure
communication with farmers towards a particular objective without im-
posing the rigidity of a questionnaire. Researchers can refer to a flow-
chart during discussion with individuals or groups of farmers to check
hat essential topics have been covered, and that particular points of im-
ortance have not been forgotten.

In the example in Figure 3.1 the dialogue is divided into three stages:
rm-up, development, and the closure.
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Figure 3.1: A flowchart of a dialogue with farmers for explaining the
purpose of farmer evaluation

In the opening stage, the warm-up, the key expectations summarized.
earlier in Table 3.2 are defined by the researcher’s presentation of him or

herself.
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Several techniques for managing this open-ended style of communication - Treating the farmer as an expert also involves showing respect for the
with farmers will be treated in detail in the later section on face-to-face farmers time, for local hospitality and social customs. Effective interaction
communication skills. Others are basic principles of conduct which in- will not be achieved if the farmer is in a hurry to get on to some other
fluence first impressions and the effectiveness of dialogue with farmers. pressing task while the on-farm worker is trying to explain a proposed trial
These are briefly discussed below. or conduct an assessment interview. Therefore, at any of the points of con-
tact with farmers discussed in this handbook, it is essential to ask the
farmer if he has time for the proposed activity. The appropriate response to
any sign of hesitation on the part of the farmer is to request the farmer to
Farmers are asked to participate in on-farm research to mobilize their farm- suggest another more convenient time.
ing systems expertise. While it goes without saying that not all farmers : Equally, time spent in accepting hospitality and chatting on topics unre-
have the same level of competence in local farming practises, the re- lated to evaluations is time well spent because it communicates non-ver-
searcher must treat each farmer as an expert. This is an important principle bally a respect for, and interest in, the farmer as a person, which is indis-
for laying the basis for a good working relationship with farmers. There- pensable to a good working relationship.
fore, it is extremely worthwhile for on-farm workers to communicate in in- Although these principles of field work are usually well-known and appreci-
itial contacts their intent to learn from the farmers, ated by experienced field staff, it is essential for researchers managing a large

A verbal explanation of why researchers want to learn from farmers is number of evaluations to plan to allocate tasks with such considerations in mind,
important, but not always convincing to a farmer who is accustomed to especially in the early stages of contact with farmers. The benefits of doing this
feeling deferential or suspicious towards official visitors. Therefore, the re- are unquestionable. Placing the farmer in a teaching role is an extremely power-
searcher should communicate nen-verbally the value he places on a ful technique for restructuring the conventional expectations of researcher-farmer
farmer's experience and wisdom, by asking the farmers to teach and ex- refationships outlined in Table 3.1, and for subsequently working towards achiev-
plain some local practice or techniques which will be relevant to the pro- ing those expectations essential for successful farmer evaluations. And it is espe-
posed activities. cially useful for the dialogue on innovation, because it provides the researcher

Such teaching can be done by individual farmers or by a group of with the local agricultural terminology, which is indispensable for understanding
farmers. It can focus on the use of traditional tools, planting methods, man- farmer's concepts. In additton, it communicates the on-farm worker's respect for,
agement practices (such as weeding), or harvesting methods, depending on . and intent to leam from a farmer's knowledge. It also gives researchers the op-
the stage in the local crop season in which contacts with farmers are being : portunity to assess how articulate different farmers are, as they explain how and
initiated. For example, researchers who have never practiced farming as why local practices are followed. This is an important criterion for selecting the
small farmers might ask for instruction on the use of traditional tools. Upon farmers in some stages of the on-farm experimentation (see Chapter 5.3.1).
receiving such instruction, they will probably be surprised at how difficult
it can be to manipulate the local tools expertly. Yet showing incompetence o ) .
in such a situation, where the farmer is the expert, is constructive rather 3.3 Communicational skills for dS85CSsing

than damaging to the working relationship needed for conducting effective : technolo gi es throu gh dialo gue with farmers
on-farm research: it will reinforce the message made verbally by the re-

searcher, that local farmers will bring unique expertise to bear on develop- Nothing scems more natural or straightforward than for an agricultural re-
ment of innovation. The researcher, by getting his hands dirty in such a searcher or extension agent to talk with a farmer, especiafly because the
situation, sends the non-verbal message that local farming practices are topic of conversation is likely to be of profound interest to both. Yet be-
worthy of respect, a message which is especially important in cultures cause of the social dynamics of a dialogue on innovation between re-
where low status is assoctated with manual work. searchers and farmers in developing countries discussed earlier, the skills
required for effective communication with farmers are quite different from those

Treating the farmer as an expert
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which come naturally in everyday conversation. For this reason, a dialogue
for assessing potential innovations is different from a conversation with
farmers.

The open-ended farmer interview in the dialogue on innovation is also a
different mode of communication from a survey interview. The survey
questionnaire might seek opinions which researchers should be able to pre-
dict. In contrast the open-ended dialogue explores what farmers think about
the technology being tested. The answers are spontaneous, and not readily
predictable. The information researchers will obtain from farmers in the
dialogue on innovation is not known until a number of interviews have
been completed. This is precisely the purpose of the dialogue: to bring to
light the farmers' criteria, which would otherwise be unknown. Some of the
most valuable information from dialogue on innovation with farmers can
best be obtained trough the proper use of open-ended questions, a tech-
nique quite different from the closed questions that are fypical of a formal
questiommaire. For this reasons, knowledge of how to manage the skills of
face-to-face communication is invaluable for an effective dialogue with
farmers.

We can divide the face-to-face communication skills useful for the dia-
Jogue on innovation into two types of techniques: those for listening, and
those for asking questions. How you listen to what the farmer says is as
important as what you ask the farmer. Tn a well-conducted dialogue with
farmers, the researcher should listen more than he or she talks. This by no
means implies that the researcher is passive. On the contrary, the researcher
must constantly be alert of the need and opportunity to be directive, steer-
ing the flow of farmers' comments so that reasoning is clarified and infor-
mation is gathered which makes sense to the researcher, and can be made
intelligible to his or her colleagues. The communication skills discussed
here are unobtrusive methods for directing open-ended interviews -with
farmers so as to achieve an effective dialogue on innovation.

How to listen in a dialogue on innovation

If you could take ten or fifteen minutes to eavesdrop on a conversation
between researcher or extension agent {R) and a farmer (F) in the cuiture
in which you plan to conduct farmer evaluations, you might see and hear
any of the following:

R agrees with F and interrupts him to give an example of something that
supports his point of view.
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R contradicts F.

: Rlshows disapproval by vigorously shaking his head, by facial ex-
pression or by moving away from F.

R is bored by F, stares into the distance, fiddies with his clothing, picks
his fingernails. ,

F shows R how to do something and R gives I advice on how to do it
differently.

R loses interest in what F is saying and introduces a new, unrelated
topic of conversation.

R expands on a theme F and overrides F's attempts to speak.

In a discussion about agriculture befween a researcher or extension agent and
a farmer, these everyday events are very likely to occur because researchers and
- extension workers have been trained to give farmers advice to improve on what
they normally do. Yet each of these normal conversational behaviors is inad-
missible and counterproductive to a dialogue on innovation. In contrast to a con-
versation, the dialogue on innovation requires the researcher or extension agent to
be receptive to whatever the farmer says, however contrary to received wisdom
this may seem to be. It requires him o usc listening skills to help the farmer ar-
ticulate the reasoning that underlies the point of view that he or she is expressing.
Basic skills for listening to farmers will help the researcher to communi-
cate verbally and non-verbally to the farmer that the researcher has a sym-
pathetic and lively interest in the farmer's comments about the technology
they are testing together. A useful cxercise in this respect is to jot down on
a piece of paper, for yourself, the culturally appropriate signals that you
can make in a face-to-facc conversation o cxpress interest in what the
© speaker is saying. These might be for example:

» Nodding your head.

Interpolating grunts that express interest (“uh-huh” and “umm” in English).

Interpolating “I understand” or “very interesting”,

Leaning forward intently.

Making eye contact,
+ Smiling,

s Taking a relaxed body position.
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The important “dont's” in effective listening are therefore: . Another aspect of body language that can influence how the researcher

communicates in an interview is the physical space. Research shows that

people position themselves physically in different relations to each other

e Don't contradict the farmer. ‘depending on the type of social interaction they are involved in, and com-

mon sense tells us this is so. Different degrees of physical proximity are

acceptable among close friends, among acquaintances, or among business

s Don't express judgements about the correctness or incorrectness of what associates. Physical distance is a non-verbal way of communicating how
the farmer says. much we trust someone, and the degree of equality between us., How

' closely we are placed m relation to another person affects our tone of

voice, our ability to receive and interpret facial expressions, and many

other qualitative aspects of human communication.

» Don’t convey either verbally or non-verbally that you are bored by what It is quite normal in interviews for farmers to position themselves at
the farmer is saying, even if his comments wander away from topics that whatever is culturally defined by them as a formal distance from the re-
are of interest to you. : searcher, implying deference on their part. Part of the process of estab-

lishing relations of mutual confidence in an evaluation interview involves

communicating to the farmer that you, the researcher, wish te close the
distance. For this purpose, there is a useful technique which is integral to

It should be clear from making a list of culturally appropriate signals used the farmer evaluation: have the farmer show you something — a tool, a dis-

by an interested listener, that many involve body language. How you posi- case-damaged leaf, an insect, a handful of soil, or whatever is appropriate

tion yourself physically in a dialogue with farmers is an important tech- ¢ in the context of the ongoing discussion — and close the physical distance
nique for corumunicating respect, a serious intent to learn, and deference to between you in order fo examine whatever is being shown. Alternatively,
the farmer's opinions. With practice, such techniques become second nature - the researcher can take the initiative by picking up some itemn of interest
to the interviewer. and, while holding it, invite the farmer to come closer so that both can ob-

For example, it is quite usual for the researcher, because of his social serve and comment on some aspect. This simple act redefines what is ac-
and cultural origins, to physically tower over the farmer, This, however, im- ceptable physical and social space between farmer and researcher, and
plies a researcher's superiority. Tt is much more tactful for instance, when qualitatively changes the communication that can occur.

interviewing in a farmer's plot where a crop is being examined, for the re- Note-laking during the dialogue with farmers can be an important part of

searcher to stoop or kneel while the farmer remains standing, so that dis- the rescarcher's reperioire of non-verbal behaviors that affirm serious interest

cussion can be carried on with the researcher looking up towards instead of in what the farmer is saying. Farmer's acceptance of note taking varies cultu-
down at the farmer. If the dialogue takes place in a setting where it is rally, and it can be perceived as threatening. However, if the techniques for
possible to sit, guide the farmer to a situation where both or all participants communicating with farmers discussed in this chapter have been followed, by
in the interview can talk sitting down. Often in a household setting, farmers : the time the researcher carries out an assessment interview with a farmer, note-
invite the researcher to sit while the farmer remains standing. Again, it is taking should be scen by the farmer as evidence of the value the researcher
important to communicate that it maiters to the researcher that the farmer : places on the farmer's ideas and comments about the technology they are test-
should feel comfortable in the interview situation by ensuring that both are ing together The physical act of note-taking by the researcher therefore
sitting. ‘ becomes a signal to the farmer that what is being said is important. Energetic

Very often in a field setting, researcher and farmer stand sweating in the : note-taking emphasizes unobtrusively to the farmer that it is a significant topic,
hot sun throughout the interview; consideration for the farmer's comfort and this can be used deliberately by the researcher to get the farmer to expand
can be shown by moving into the shade when practical. This communicates on a point or to direct the farmer's flow of ideas while the researcher listens.
that the farmer's well-being is of concern to the researcher.

» Don't get impatient or interrupt the farmer.

e Don't show disapproval of the farmer's statements, even if you disagree.

e Don't give the farmer advice during an evaluation, even if your other
professional responsibilities or activities involve giving farmers advice.

Body language
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Body language can be quite different in different cultures. The important Table 3.3:  Key word probes for checking interpretation of what farmers say
body language skills for face-to-face communication with farmer, involve '
identifying and practicing value-neutral body language which does not se-
lectively support the interviewers' personal values, but encourages the
farmer to speak freely. It's difficult to weed. In what way 1s it difficult?

The sprawling plant is an What makes it an advantage?
From listening to gquestioning: probing advantage.

Probing is a technique which combines being a good listener with asking The flavour is better. What is it about the flavour?
questions which direct the flow of a farmer's spontaneous comment. Prob-
ing enables the researcher to direct the flow of the farmer's comments un- This is easicr to grow. How can you tell its easter?
obtrusively by rephrasing or repeating in the form of a question something
of particular interest that the farmer has said. This technique can be used in
several different ways:

The variety is too tall. How does its being tall make a
difference? What is "too tall"! —
what would be tall enough?

» Restate what the farmer has just said (the mirror technique):”so it resists
the drought...” - Open questions

» Repeat a remark that has just been made in the form of a question. By doing . There are three main types of questions that the researcher could ask a

this, you invite the farmer to expand on this particular theme:”It resists farmer: leading questions, direct questions and open questions.

drought?” .
o l.eading guestions are a normal feature on everyday conversation. They

* GGo back to and repeat a comment made earlier. This can help to steer the imply the kind of response that is expected: the speaker may be trying,
farmer’s flow of comments in a direction you think important. ' consciously or unconsciously, to get-the listener to agree with or support
the speaker's point of view. While leading questions come naturally in

» Ask the farmer to clarify: “Could you tell me a bit more about this?” . ' X .
ordinary conversation, they do net belong in farmer evaluations.

s Summarize in your own words what you understand the farmer {o have

said, and ask:"Do I understand correctly?” ¢ Direct questions are usually aimed at obtaining specific points of informa-

tion. For example “How often does this crop association need to be
* Be prepared to admit uncertainty with the statement:"I'm not sure I un- weeded?” The dialogue on innovation is not the appropriate opportunity for
derstand correctly; you seem to be saying the following...” and repeat the _ direct questions to obfain this type of informationr(which can best be
farmer's statement. ' handled with a formal questionnaire) except when specific information is

o Remain silent (the five-second pause), keeping eye contact. This encour- needed to clarify a farmer's opinion or judgement. For example:

ages the speaker to keep talking, Farmer: “1 hate handling this type of sttaw.”
Interviewer: “What typc of straw do you usually use? And how is this
The “key-word” probe is a useful technique for checking your under- different?”

standing of the farmer's point of view. This involves repeating a key word
from what the farmer has just said and asking for clarification: “In what
way is it resistant?” Probing is also important if you suspect the farmer is
pulling your leg for some reason. It also serves for checking the consist-
ency of a farmer's remarks.

Questions asking for specific points of information from the respondent
are usually framed with words like: how; what; when; how many; how
often; which.
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e Asking open questions, however, is a key technique in the dialogue on . * open question is better phrased as “What do you think of the treatments in this
innovation. They give the farmer free rein of expression without expli- Crial?” ‘
citly directing farmer's response. The researcher must, therefore, con- Open questions most useful for the dialogue on innovation are those which
sciously repress and restrain his natural inclination to ask leading ques- stimulate the respondent to express and explain ideas and opinions. Such ques-
tions based on his personal opinions. He must instead monitor carefully - tions use phrases like: do you think; do you see; why do you believe.
how questions are posed, so that farmers express their own opinions. :

Table 3.4:  Open questions to stimulate farmers' ideas

Consider the following dialogue between a researcher and farmer who
have entered a bean variety trial planted in the farmer's field . e Can you tell me more about this?

Researcher: This looks very nice, some of these varieties appear to be » What would be an example of that?
doing really well, don't you think?

Farmer: Yes, well, these are all good varieties. _

Researcher: What about this one, doesn't this lock as if its standing up o What are some rcasons for that?
well against the mildew?

Farmer: Yes, this is a healthy variety, very resistant.

Researcher:  What about the others, don't you think they are less resistant? e Have you any other ideas about this?

Farmer: Well, I think most have suffered from disease; they look pretty
sick to me.

Researcher:  Yes, this one in particular has problems, don't you agree? : e How do you think other farmers would feel about this?

Farmer: This plant is very bushy, it has a lot of disease.

Researcher: Don't you think some of these varieties are rather late flowering?

Farmer: Some, like this one here, have not formed any pods yet; this
is definitely very late.

Researcher: Isn't this one rather stunted, maybe this variety needs more _ , At an C).(ploratory stage _Of t_he 'on-farm research, use of open questions
fertilizer.... What do you think? like those in Tablc 3.4 which invite the farmer to articulate opinions and

explain them is especially important,
It is useful therefore, for researchers involved in farmers' assessment of
technology to develop a repertoire of questions such as the following:

e What makes you sce it this way?

o Could you help me to understand this better?

¢ How do you feel about that?

= How would you describe this?

Farmer: Well, we have a lot of problems here with fertilizer, it is very expensive.

This dialogue is loaded with leading questions posed by the researcher
like those which begin with the phrase “Don't you think...,” or which con- e What do you think of the trial?
vey the researcher’s own opinions and receive an answer that confirms
these. The problem with this style of communication is that it is unlikely to
produce valid information about the farmer's true opinions. The researcher
in this dialogue has given the farmer no opportunity to take the initiative in e Why do you think this difference (among treatments) has occurred?
identifying what he or she sees as significant criteria for evaluating the
trial.

In a dialogue with farmers to assess an experiment, even a question like e How do you think this treatment compares with that?
“Which of the treatments in the trial do you like best?” contains the as-
sumption that the farmer must like something in the trial. The appropriate

e Are there any trecatments which you think are especially interesting?
Why?

e What do you think of the appearance of the plants?

» Have you noticed any difference in the management (weedingfirrig-
ation/fumigation, etc.) requirements?
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e Why do you think this (referring to an obscrvation made by the farmer)
is important?

s What sort of yields do you think we are going to obtain?
e Do you think they are any problems here we should look into?

» Do you see any advantages or disadvantages to this (referring to an ob-
servation made by the farmer)?

e How do you think this compares with your current practice?

o What do you think of the time at which weeding (or any other operation)

was done?

o If we plant this trial again next season, would you like to do anything
differently? Would you like to suggest any changes?

In sum, the technique of dialogue with open questions relies on posing
questions with words like:

Why?

What?

How?

When?

Do you think?

Do you see?

Do you believe?
What is your opinion?

e °o @ H 6 & O @

Questions phrased in this way are open because:
» The researcher does not state his or her opinion in the question.

o The researcher does not imply that there is a “correct” answer to the
question. '

Establishing neutrality: balanced questions

One purpose of open questions is to show that the researcher is neutral
about the preferences the farmer may have for any of the different treat-
ments which the farmer is being asked to assess. It is extremely important
to establish this neutrality at the outset of an evaluation so that, far from
feeling that he should say what the researcher wants to hear, the farmer
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‘will feel confident that any positive or negative assessment is equally interes-
ting to the researcher.

Often, at the beginning of a dialogue on innovation, the farmer may be
noncommittal, aiming to be polite about the researchers' technology, and
‘wondering about what he or she is expected to say. As a result, the open
‘question “What do you think?” may at first elicit a polite response or
vague generalitics while the farmer stalls for time, hoping for leads which
will indicate what opinions the researcher expects to hear. In this situation,
the researcher can use the balanced question, which poses opposite poinis
‘of view without indicating which one the researcher sympathizes with. For
example:

Researcher:  I've had several interesting discussions with local farmers about this
planting system. Some say the plants are too close others say they
could be planted even closer. What do you think?

or:

I've heard a number of interesting opinions from farmers
around here about this variety. Some say they like a bushy
plant; others say the bushy plant is a problem. I'd like to
understand this better. What's your opinion?

Researcher:

Even though the questions in these examples arc presenting the farmer
with opinions, they can be useful starter questions in a farmer evaluation
because they communicate to the farmer that {(a) critical comments are
valid and interesting to the researcher, and (b} there is no one “right”
answer to the researcher's guestion.

Other examples of balanced questions which can be used are:

e “Do you think this might require more or less labour/capital/fertilizer/
irrigation etc. than what you presently use, or the same amount?”

¢ “How would you market this, or would you use the products mainly for
home consumption?”’

- e “Would you recommend that we continue fo test this, or had we better
look for a different alternative?”

The disadvantage of the bhalanced question is that points for discussion
are being introduced by the researcher. The farmer may not perceive plant-
ing distances or plant architecture, posed in the first two examples, as im-
¢ portant, Therefore, questions which pose alternative opinions are primarily
: used to warm up the discussion, by reassuring the farmer that his or her
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point of view, be it positive or negative, is being sought. Once the farmer
is confident enough to take the ‘initiative in an evaluation, listening skills
and probing combined with open questions are the appropriate techniques
to use.

Summary of communication skills for assessing technology through dialogue

The face-to-face communication involved in an effective dialogue on inno-
vation is quite different from every day conversation or just talking to
farmers. [n contrast to conversation or formal questionnaire, the open-ended
evaluation interview involves the researcher in an exchange of ideas which
requires him:

» to communicate respect for and lively interest in farmers ideas;
s to create an opportunity for farmers to express honest opinions;
s to elicit and understand the reasoning behind these opinion.

To achieve valid information about farmers opinion, the person conduct-
ing a farmer evaluation needs to consciously use skills for managing COM-
MUNICATION which include:

e Listening skills
— to communicate receptivity and respect;
— to hear what the farmer is saying with an open mind.

s Body language
~ 10 communicate respect, trust, and a collegiate relationship, a partmership;
— to qualitatively improve communication by redefining physical space
dictated by cultural norms when the researcher is a social superior to
the farmer.

s Probing
- to combine receptive listening with questions which unobtrusively di-
rect the flow of a farmer's comuments;
— to check understanding of the farmer's point of view, and consistency
of the farmer's remarks.

s Open questions
— to stimulate free expression of farmers opinion;
— to avoid giving clues about the researcher's own opinions, which may
bias farmers respense.
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o Balanced questions

— to establish the researcher’s neutrality with respect to positive or ne-
gative comments;

— to kick off and warm up the discussion, by reassuring the farmer that
different points of view are sought, and that there is no “correct”
answer.
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Chapter 4 Data collection

Data collection in on-farm research aims at the collection of those data
which are considered necessary to solve a patticular research problem. It is
not done in order to establish a broad data bank.

Data can be collected for different purposes:

~ for exploratory purposes, e.g. as a basis for:
o a description of farming systems and practices,
» formulating hypotheses, theories and research questions with re-
gard to agricultural problems and potentials, or
e getting first ideas with regard to farmers' assessment of potential
innovations; :
_ for confirmatery purpeses, as a basis for the validation of hypotheses
and theories, or to answer a research question.

Data are differentiated according to their origin:

_ primary daia arc new, genuine data generated in the course of the re-
search;

— secondary data are already existing.

The following chapter will first describe some basic methods of data
collection: secondary data collection, and primary data collection in non-
standardized and standardized interviews, group discussions, the panel and
observation and measurcment. Each of these basic methods has its merits
and its limitations. They are, therefore, hardly ever applied on their own.
Nevertheless it is important to know their principles and characteristics in
order to understand how each of them can be most appropriately applied in
combination with other methods. Details as to their implementation are
given in connection with the most common combinations applied in on-
farm rescarch, i.e. the exploratory survey (4.2.1), the dialogue on innova-
tion (4.2.2) and the formal survey {4.2.3).
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4.1 Basic methods of data collection

4.1.1 Secondary data collection

Secondary data collection deals with the gathering of already existing infor-
mation. Appropriate utilization of this kind of information will ease the ac-
cess to a research problem and economize the research process.

“Purpese and application

Secondary data collection is useful at almost all stages of the on-farm re-

“search process:

During the exploration of demand secondary data are the basic source of
information on physical and socioeconomic conditions in the project area.
They help to define preliminary target groups. They are the basis for the
" formulation of a first hypothesis on the need for innovation which is sub-
sequenily validated in field work. Where necessary, they are the basis for
" the selection of areas and farmers for primary data collection.

Secondary data are the essential basis for the screening process in the
identification of options for experimentation.

- Secondary data are important in many instances for the assessment of
~ options. Long term rainfall data for example, have an important bearing
on the suitability of a technology to the local envirorment; secondary

data on market structures and prices are usually the basis for assessing
~ economic viability ,etc.

“Data sources

- Various sources of information may be tapped. These can include maps,

ainfall records, reports by government services, research stations, develop-
ent projects, universities or NGO's. Written documents may be sup-

-plemented by verbal information from dealers, marketing organizations, ex-

fension agents, local leaders, missionaries, etc.
It should be kept in-mind, however, that the aim is not to collect, but to
-utilize information. It is wise to carefully consider which information is
_.worth considering at each stage of the research. A lot of information may
-'bé interesting but only some of it really useful.

The experiment, which is explained at length in Chapter 4.3 is sirictly
speaking not a data collection methed, but an important basis for the col-
lection of data at several stages of the research process.
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4.1.2 Primary data collection alue as evidence, but it is less likely to generate “surprising information”
r new ideas (Mangold, 1969). It is, therefore, considered the more appro-
fate tool for the collection of confirmatory data to prove the validity of
4.1.2.1 Interview ' heories or hypotheses or to answer specific research questions,

The interview is a type of data collection where people are asked to ex-
press their opinion on the subject to be studied. There are two types of in-
terviews: be non-standardized interview i ied i
— the non-standardized interview and »r- exploratory purposes. Itte l;: l::;zdlinc ?:;1?:;2; applied in on-farm research
- the standardized interview. during the exploration of demand in exploratory surveys, to
get some ideas about farming systems and practices; ,
gather information about farmers’ circumstances, goals and pre-
ferences;
In the non-standardized interview the interviewer is only guided by a list formudate first hypotheses on how circumstances
of topics. The interviews are unstructured, informal conversations with em- . ferences determine farming systems and practices; ’
phasis on dialogue. The non-standardized interview allows a flexible reac- for the identification of alternatives for experi mentation in 2 di
tion to the interview situation. Formulation of questions and their order is “innovation, to n a dialogue on
determined by the interviewer during the interview. The interviewer is free . : explore which eriteria a new technology needs to satisfy farmers;
to dig deeper where it appears necessary and to add to the list of topics identify promising options from a set of available alternativeS'e ®
where it seems Lo be appropriate. for the assessment of technologies in a dialogue on innovation ,to
In the standardized interview the interviewer is working with a fixed gain information as to how far trial options correspond w't})1 f:
questionnaire. Formulation of questions and their order is determined by goals and preferences. P fth larmers
the questionnaire. The questionnaire is presented to all interviewees m the- The standardized interview is less commonly applied at present i
same way. It is not supposed to be modified by the interviewer. K development projects, but it is a useful tool for the col!ecti:n (S)Efmd itn m;.afi
The relatively flexible non-standardized interview is considered the : nfirmatory nature. It is the basic tool of formal surveys and i aa 1? a
more suitable fool in the context of discovery (Phillips, 1968). 1t is useful rexample, o s applied
for descriptive - explorative purposes (Hopf, 1991). The non-standardized: the final assessment of a technology to examine the deeree f ad
interview is commonly considered an appropriate method for exploratory:: tion or nature and extent of modifications by farmers; gree of adop-
data collection to get first ideas in a field of work which is still fairly un-; sometimes in the exploration of demand to verify ,a hypothesis which
known to the researcher (Friedrichs, 1983). It is a good basis for the formu-; determines the direction of the subsequent research, if thz:’pvalidit :f i}C!
lation of theories or hypotheses. The flexibility of the interviewer to adapt: liypothesis is not beyond doubt after informal data éo]!ection Y e
to the specific individuality of the interviewee also permits him/her to ad- : :
dress sensitive issues (Berekoven c.a., 1989). '
The standardized interview is more advantageous in the context of.
validation (Phillips, 1970). The use of a fixed questionnaire limits the: interview situation causes a nmumber of difficulties which infl H
range of topics that can be addressed. The formulation of the questionnaire idity of the information obtained. uenee e
therefore requires a previous good knowledge of the subject to be studie The extreme artificiality of the situation and the formality of an int
(Mangold, 1969) and a hypothesis or theory which is to be validated (Fried- wcan result in an artificial reaction of the interviewee and in SLfm Ifr,! ‘?r;
tichs, 1983). Standardization facifitates quantification and allows results t nswers, This is in particular the case in a formal interview situatioriJ e
be reproduced and compared. The standardized interview has a particula : )

pplication

Characteristics

goals and pre-

3

O'I:blems of the interview situation
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Answers given are more often than not determined by social norms or of not assist in the quantification of individual opinions. Rather it provides in-
what the interviewee assumes to be the expectation of the interviewer rather sights into the eriteria and motives determining the formation of an opi-
than by the interviewee's own opinion. In the latter respect information ob- nion and is an important tool for exploratory purposes in this respect.
tained in an interview is biased in particular if the interviewee assigns the in- .. Group discussions are not appropriate for socially sensitive issues (like
terviewer to a specific institution, ethnic_group, social class etc. For example’ income or food availability) and may produce misleading impressions if
answers given with regard to agricultural questions are frequently guided by they are dominated by individuals.
known extension recommendations rather than by a genuine opinion if the in- -
terviewer is identified as a member of an agricultural institution.

The information obtained is also influenced by the fact that the answers
given in an interview are determined by the facts and goals the interviewee The group discussion is a useful tool during the exploration of demand to
is immediately conscious of (very often one is not immediately conscious get the exploratory survey started off. It can provide a quick overview of
of everyday matters). The information given by an interviewee can further- farming systems and how they are determined by farmers' circumstances,
more reach only as far as his personal knowledge and experience (someone goals and preferences. Thisis a good basis for the formulation of a topic
who does not know electric light will hence not be able to give a good de- puide for subsequent individual interviews.
scription or assessment of it). The group discussion is also a valuable tool for a dialogue on innova-
tion at all stages of the research process.

Application

4.1.2.2 Group discussion

TImportance of group composition
The group discussion is a specific type of non-standardized interview in which
a specially arranged group of people discusses a particular subject under the
guidance of the researcher or another person not belonging to the group.

Interaction of farmers in a group discussion depends to a large extent on
the composition of the group,

: Heterogeneity in group composition can sometime be usefu! in obtain-
ing a good cross section of opinion. The handling of heterogeneously com-
posed groups requires, however, considerable moderator skills. Discussion
within heterogencous groups often provide invalid results because they are
dominated by individuals or by members of specific social groups. In a vil-
lage meeting or any other heterogeneously composed group for example, it
is very likely that the discussion is dominated by men or by community

information and is, therefore, unsuitable as evidence. - . leaders whereas women or community members with a lower social status
The situation of the group discussion is, however, usually considered femain silent.

less artificial by the participants than the individual interview.
Inhibitions of the participants are often reduced in the course of the

Characteristics

The group discussion has many characteristics in common with the individ-
val non-standardized interview: it is of an explorative nature, hence a tool
to gain first or new idas about a topic. It hardly permits quantification of

: Some hemogeneity with regard to criteria like gender, social status, in-
3 terest and experience with the subject to be discussed will usually be of ad-
gronp discussion as the participants stimulate each other .to express their antage for group interaction. It can be helpful, therefore, to split up hete-
views. One group discussion reveals usually more information than a pum- rogeneously composed groups according to suitable criteria after some
ber of individual interviews. : initial discussion.

The group discussion can stimulate the opinion-formation process on Homogeneity can also be achieved if farmers are specifically selected for
subject, whereas the individual interview is dealing with already formed - the purpose of a group discussion according to predefined criteria. In this case,

views. The opinion eventually expressed by the group does not really re- cross section of opinion requires the careful definition of all relevant groups
veal individual opinions, because opinion forrnaho?l is tq a considerable ex- farmers and their separate involvement in group discussions.
tent determined by group dynamics. The group discussion does, therefore :
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Group interaction may be relatively easy in already existing groups of
farmers. However, care is required as these groups are often not composed
representatively for the purpose of the group discussion.

It is not an easy task for the researcher to achieve an appropriate group
composition. Some criteria given in Chapter 6.1.3 (target grouping) may be
useful in this respect. It is further recommended that local informants be in-
volved in the definition of appropriate grouping criteria and the selection of
suitable farmers for group discussions.

4.1.2.3 Panel method

The panel method is a specific interview method where the same people
are involved repeatedly over a period of time, Such repetition is applicable
to individual interviews as well as to group discussion. The basic principles
described thered also apply to the panel method.

The panel method is common in opinton as well as in marketing re-
search. With some modification it appears to be a very useful tool for on-
farm research.

Characteristics

In the panel method the same farmers participate in discussions re-
peatedly on a research topic several times, idealy right from the beginning
(the exploration of demand) up to the end of the development of an inno-
vation (the final assessment). This gives farmers the chance to get familiar
with the general concept of the research as well as with the specific topic,
thus placing them in a position to effectively contribute to the research
process.

Repeated contacts between researchers and farmers contributes towards
building up necessary mutual confidence. The result is decreasing inhibi-
tions on the part of farmers to express themselves and a more open and
honest dialogue.

An appropriate expression of an opinion further requires that the forma-
tion of an opinion is fairly advanced on the one hand and that the intervie-
wee is conscious of it, on the other . In particular with regard to the latter,
the interviewee is often not aware of the reasons for his opinion if he is
taken by surprise in a single interview. An opinien on a subject new to the
interviewee requires time to develop. The formation process is usually not
finished when, for example, a farmer is asked to assess a new technology
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once after a trial season. Using the panel method, a more long-term dia-
ogue on a subject helps the interviewee both to form an opinion and to
“hecome conscious of already developed ones.

. One problem with the panel technique may be the so-called panel
death: with time participants loose interest and need to be replaced, or
panel groups may completely dissolve. An interesting and diverse selection
of topics for panel discussions can avoid panel death to some extent.

It can be hardly avoided, however, that the consciousness of participants
slowly changes with continuous participation in a panel. A change of par-
icipants after some years is, therefore, inevitable if representative views are
o be gained from participants.

Application

“With a careful selection of participants and a good selection of topics,
“the panel may be the most appropriate tool for the dialogue on in-
" novation.

The same participants are used for discussions throughout the research
process:

— in the exploration of demand to develop an inventory, to set priorities,
or to validate researchers’ hypotheses regarding demand;

— for identifying options, to draw up lists of criteria innovations need to
satisfy in order to comply with farmers’ criteria, or to select potential
options from a set of available alternatives

— to assess experimental treatments in the course of experimentation.
Panel groups are applicable at all stages of the research process. Individual
* discussions are usefiil for the assessment of options with the participants of the
- experimental phase if a quantification of opinion is desired.

- 4,1.2.4 Observation and measurement

- Observation and measurement is data collection based on visual examin-
- atlon or instrumental measurerent,

Characteristics

“. Whereas the value of an interview depends to a large extent on the quality
- of the answer given, the value of observations and measurements only de-
- pends on their skillful and careful implementation.
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Objective results are achieved through measuring, counting and weigh- ried out, it is‘often the 0n§—man-show of ah .ec.onomist and, hence, agron-
ing. Observing (for example the degree of pest infestation) is subject to the 'omically relatively superficial. Consequently it is rarely used as a basis for
i tion of the observer. Results can, therefore, be of a subjective na- ‘the planning of experiments.
interpretatio , € t . -
ture. Strictly speaking, for results to be comparable, all observations on a * The following chapter attempts to describe an approach to the explora-
specific matter should be conducted by the same person. Comparable re- ry farming systems survey which is simple enough for implementation in
sults by different observers require sufficient practical training in order to - rural development projects and yet sufficient as a basis for the planning of
achieve a good level of correspondence. trial programmes.
Application 4.2.1.1 Objectives and purposes
Observations and measurements are the tool for the collection of agron- . ) o
omic data in experiments. Here they prove the relationship of the ex- - The ex?loratory fal;nmg SYStelmﬁ SUI'ZBY 115( lmPlemented as the first step of
perimental treatments applied with yield and quality characteristics under . _ the on-farm research process. It is undertaken in order to

i i ditions (see Chapter 5 “Experimentation” for fur- ) ) .
gi:ver; in.\;n;onmental conditions ¢ P P : gain some understanding of the local farming systems;
i e;‘)be i St: and measurements are furthermore an important tool to - study the effects of natural and socio-economic circumstances on the de-
o, ; ; in i i iod in i : velopment of farming systems;
supplement information obtained in interviews. They are applied in infor- ) e - o N
; - . ~ -assess motives and decision criteria which influence farmers decisions;
mal (for the exploration of demand} as well as in formal surveys (for the as : ¢ o b Whic; :
sessment of technology). On the one hand, observing and measuring allows the c'relate a;;n olrlmi{'uf)“n basis for .tilz]fe !denflﬁcatlon of p’r,oble‘r‘ns and poten-
researcher to grasp certain information faster and more precisely than is I_’a s(‘;m 'Ors’t’ ¢ definition of different “target groups” or “recommenda-
. : . . om )
possible in an interview (for example, information on cropping patterns, spatial 1on an
i ali informa-

arrangements etc). On the other hand it can be used to validate verbal inf i o ) _
tion obtained in an interview (for example to avoid incorrect results with re- - On the basis of this information the rescarcher will be able to formulate

} ) S . first hypothesis on the existing demand for innovation,
gard to adoption or non-adoption of a potential innovation). A shortcut farming systems dgiagnosis can also serve as a means to get
w research staff of a project fast and easily acquainted with the situation
49 Application of data collection in on-farm _farmfars and is recommended after changes of key personnel even if the
: : . gnosis was done already,

research The exploratory farming systems survey as it will be described in
he- following section will permit only an incomplete assessment of
42.1 Exploratory farming systems survey _  f ming systems and determining co_nditions. It will be -thf: basis for
the: researchers' perception of farming systems, determining factors
nd systems constraints. The picture gained should not be assumed to
¢ the truth. “What researchers believe the farmer thinks or needs is
Ot:necessarily what the farmer actually thinks or needs” (Ashby,

The exploratory farming systems survey is useful as the first step in the
on-farm research process. Basic data collection methods like secondary
data collection, non-standardized interviews, group discussions and field.

observations arc combined in order to get preliminary information about 990). The hypotheses on demand for innovation should therefore be

farming systems in a specific area. lidated in an intensive dialogue on innovation between farmers and
Such a survey is often omitted because the procedures appear to be foo: esearchers,

difficult and time consuming and there is the understandable desire to
achieve trial results as fast as possible. Where the exploratory survey is ca
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4.2.1.2 Characteristics

Different terms are used for this activity, including informal, diagnostic or
reconnaissance survey, rapid rural appraisal or diagnosis and design. Des-
pite differences concerning the methods applied, all have in common that

the survey is conducted by an interdisciplinary team;

the data collected are more of a qualitative nature;

non-standardized, largely unstructured interviews are combined with
observations;

direct farmer — researcher interaction is conducive to the collection of in-
formation concerning farmers' goals, opinions values and knowledge;
results are achieved rapidly and cost efficiently.

The exploratory survey is executed before the on-farm experimentation
programme is designed. It helps to avoid a wrong direction of the. ex-
perimentation programme.

Farming systems are determined by a variety of circumstances. The
farming systems survey must therefore take an interdisciplinary approach
in order to thoroughly understand all relevant factors. The danger of a
single-sided approach is that important aspects are overlooked or
omitted.

Consequences of late, single sided or insufficient diagnostic work at
the beginning of a programme are often discovered only after years of pro-
gramme implementation. Time and funds gained by initiating experimenta-
tion before a sufficient diagnosis was made may result in the utilization of
scarce project resources for the development of technological components
which eventually prove to be inappropriate.

The researcher has to be aware of possible inaccuracies in the informa-
tion obtained caused by the informal character of the survey. Depending on
sampling procedures the group of farmers interviewed may not be repre-
sentative. Furthermore it will not be possible to generalize information ob-
tained across all farmers interviewed, because the questioning is not stand-
ardized (FSSP, 1985). '

The results of every step of the work should be sufficiently do-

cumented. Written documentation is helpful for the research team to get a
common understanding of ideas and conclusions. Moreover it is an essen-
tial tool m explaining the logic of the subsequent programme design to ob-
servers and, more importantly, successors in the project. Often projects
undergo drastic changes with a change of personnel because the logic of
the predecessors is not clear to the successors,
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4.2.1.3 Contents of the farming systems survey

The circumstances and goals of farmers determine present farming systems
‘and production technologies as well as farmer's decisions conceming
“changes of technology. The farming systems diagnosis should therefore aim
‘to understand of farming systems and practices in the light of farmer's cir-
‘cumstances and goals. It will not be sufficient to know the crops grown or

the livestock kept and the agricultural practices applied. A reasonable un-
erstanding of natural and socio-economic circumstances as well as
farmer's goals and priorities improves the chances that subseguently pro-
posed changes of technology do not conflict with these factors.

The “historical development” of cropping or farming systems deserves
special attention in the survey contents. Recent developments, resulting in
todays situation, are an excellent indicator of the demand for innovation
perceived by farmers and for farmers own strategies to satisfy this demand.
A rough outline of the essential points in a farming systems diagnosis
is given in Table 4.1. Details with regard to significance, utilization and
analysis of information gained during the diagnostic phase are given in
Chapter 6.1, analysis of information from non-standardized data collec-
tion.

For the exploratory survey if is helpful to outline the interview contents
in a “topic guide® after information gaps were identified in the analysis of
background information. During the field implementation the topic puide is
upgraded in daily roundup sessions (see survey procedures). A sample
guide is presented in Annex 4.1.
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Table 4.1:  Suggested contents of the exploratory survey Figure 4.1:  Suggested procedure for the exploratory survey

1.  Farmers circumsiances
1.1 Physical / infrastructural situations
1.2 Socio - economic
institutional, economic, social and cultural, role of women
1.3 Natural conditions
climate, land, soil and water
2.  Farming systems
2.1 Cropping pattern and land use
2.2 Production methods
2.3 Inputs and yields

Secondary data collection
and analysis

v

Key informant interview

v
v v y

2.4 Crop disorders Group Individual Field
2.5 Post-harvest aspects discussions interviews observations |
2.6 Livestock

2.7 Integration of crop and livestock production
2.8 "Historical development"of farming/croppg.systems
and innovations already developed by farmers

Survey
synthesis

v

Researchers' hypothesis
on demand for innovation

4.2.1.4 Process and procedures

The exploratory farming systems survey consists ideally of the following
methodological elements:

(1) secondary data collection and analysis;
(2) “field work” with:

— non-standardized interviews with key informants;
— non-standardized interviews with farmers;

— group discussions;

— field observations,

A possible procedure for the execution of the exploratory survey is given
in Figure 4.1. Expected outputs of the eclements are summarized in
Table 4.2
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Table 4.2:  Steps of the farming systems diagnosis and expected outputs

— existing information summarized;

— information gaps identified;

— first hypothesis regarding target group definition
and demand for innovations formulated ;

- survey villages selected;

— topic guide prepared.

(1) Analysis of
secondary
information

— farmers interviewed;

— field observations executed;

- topic guide updated daily ;

— information on farming systems and practices,
farmer circumstances and goals collected and

(2) Field work

recorded.
(3) Survey — agro-ccological zones defined;
synthesis — zones of similar socio-economic circumstances

determined;

— hypothesis on target groups / recommendation
domains formulated;

— inventory on demand for innovation
elaborated and priorities set;

— potential options to satisfy demand identified.

— results of farming systems diagnosis evaluated
with farmers.

(5) Evaluation of
diagnosis
with farmers

42.1.5 Analysis of background information

The analysis of background information (also referred to as base data or
secondary information) should help to

e summarize existing information on the physical and socio- economic con-
ditions of the project area;
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identify gaps in existing information on the project area and thereby
orient the exploratory survey;

define preliminary target groups or recomtnendation domains;
 formulate hypothesies regarding the existing demand for innovations;

and objectively select survey areas, appropriate villages and
representative farmers.

The analysis will usually focus more on data related to external (aatu-
“ral and socio-economic) circumstances, whereas pathering information on
arming systems falls more in the realm of field work.

Various sources of information may be tapped, such as maps, rainfall
records, {cports from government services, research stations, develop-
ment projects, universities or NGO's. Written documents may be sup-
plemented by verbal information. It should be kept in mind by the sur-
vey team, that the aim is not to collect, but to utilize information. It
wise to carcfully consider which information is worth analyzing at this
stage of the research. A lot of information may be interesting but only
some may be really useful. Information not required now can be file-
dand kept for later use.

The analysis of background information forms the basis for selecting
represcntative survey areas or villages. The preliminary farget group de-
finition plays a key role in this respect: This may result in the exploratory
survey concentrating on specific zones of the proiect area if available
background data suggest a high heterogeneity of farmers' circumstances or
farming systems and if the project area is to big too be covered all at
once.

4.2.1.6 Field work

Field work is planned based on the the analysis of background data and
considers in particular the information gaps identified.

In the following chapter some key issues with regard to survey methods
and procedures, survey content and survey organization will be presented.
Important aspects concerning communication and cooperation with farmers,
which are also important in this respect, are dealt with in Chapter 6: “Some
tips for communication with target groups’.
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Survey methods . i'(ey informant interviews are done with individua.ls “who have a spe-

cialized knowledge of some aspects of local farmers' circumstances” (CIM-
MYT, 1980). They are particularly useful in gathering in-depth information
' concerning socio-economic circumstances. Depending on the information
required, agricultural extension agents, government officials, staff mem-
bers of NGO's, input suppliers, buyers of agricultural produce, shop-
keepers or merchants, credit agents, etc. may be interviewed. Local
leaders, especially knowledgeable and older farmers may be interviewed
at the beginning of the survey to gain an overview of agriculture in the
target area or to investigate changing farming systems and their causes.
A considerable amount of information can be obtained with this kind of
interview. Care should be taken, however, that official views are not
regarded as proven fact.

Field work combines field observations and inferviews.

Field cbservations are used to supplement and validate base data collected
and information gathered m interviews. They may reveal discrepancies between
social norms and actual situation. They are also useful in providing information
concerning natural conditions, crops and cropping pattems, types of livestock and
husbandry, marketing facilities etc. Soil samples for analysis may be taken, if there
is no appropriate data base on physical and chemical soil properties available.

Field observations are combined with individual interviews in farmers'
fields. This way, information on aspects such as cropping patterns and cul-
tivation techniques (and their relationship to natural conditions) can be ob-
tained and compared with information received from farmers immediately,
Simple recording techniques are shown in. Also the time required for driv-
ing to the village or walking from field to field is productively spent if it is
utilized for observations. - Survey procedures

Interviews are the key element of the exploratory survey. Different
types of interviews are used for different purposes:

Group interviews with the village community or parts of it are useful in
getting a general description of farming systems, farmers' practices and system
constraints perceived by farmers in the initial phase of the survey. They are alzo
valuable at the end of the survey for discussing issues which are controversial or
guestions to which farmers responded differently in the individual interviews .
“Discussion and dissent within a group can be especially fruitfid in helping re-
searchers to understand which criteria are held in common among farmers and
which may reflect individual farmers different objectives or available resources”
{Ashby, 1990). Group interviews are not appropriate for socially sensitive issues
(like income or food availability) and may produce misleading impressions if
they are dominated by individuals.

Interviews with individual farmers can provide in-depth information
on farming systems, system components, agricultural practices and how
these are determined by farmers goals and priorities as well as by external
circumstances. If farmers are carefully selected, the interviews will allow
some assessment of the diversity within the village comnmunity. In the ab-
sence of other farmers it is easier to discuss socially sensitive issues. If the
interview is done in the field it can be combined with direct observations
to validate the farmers' answers with regard to cropping pattemns or prac-
tices applied. This is an important aspect because farmers have a strong
tendency to present what they believe to be the view of the researcher.

It is useful 1o reserve the first days of the survey for a teur of the target
area and for group and key informant interviews to gain an impression of
the natural conditions and an overview of agriculture in the area.

The research team's style of approach will determine the success of the
survey. Some points that will help to create a relaxed atmosphere are sum-
marized in Table 4.3, ‘

In an informal survey the interviews are unstructured, informal open
conversations with emphasis on dialogue. Questionnaires are not used.
The use of an interview guideline to be prepared before the survey is,
however, recommended to make sure that all relevant aspects are
covered.

The recording of information during interviews is a controversial issue.
It is often reported that farmers feel unecasy if notes are taken during the in-
terview. The atmosphere is certainly more relaxed, if no records are taken.
In this case the survey team will have to record the information gained
soon after the interview. Some researchers think, however, they would miss
important points if nofes are not taken. The team should abstain from tak-
ing notes in any case until the situation seems to be relaxed. Before taking
notes the farmer should be asked for his permission. The conversation will
be least affected if only one team member takes notes, whereas the others
concentrate on the dialogue.

The duration of an individual interview should, as a rule of thumb,
not exceed 45 minutes unless the farmer is in a talkative mood. Group
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interviews may take a little longer. The interview should be terminated . Table 4.3:  Some points on how to create a relaxed atmosphere in the ex-

if there are signs that the farmer has lost interest or is becoming unwi-

lling. The time will usually not be sufficient to cover the interview

guideline completely. There are two ways of solving this dilemma:
(a) the initial interviews cover broad aspects of the farming systems.
Subsequently researchers focus on priority problems, potential solu-
tions and interactions of these with other aspects of the farming sys-
tem (FSSP, 1986). (b) the interview guideline is divided into different
sections. Only one section of the guideline is discussed with every
farmer (CIMMYT, 1985)

The informal survey is a dynamic data collection process. At the end of
each day a daily roundup team session is held to evaluate the data col-
lected, to complete notes where necessary, to check the initial hypotheses
on production constraints and underutilized potentials and to reformulate
the interview guideline in view of information gaps noticed. As the survey
proceeds the focus becomes narrower and sharper.

Though the exploratory interview is considered to be methodologically
simple, it is physically tough (CIMMYT, 1985). Depending on the dis-
tances to be travelled not more than 2-3 interviews per day and interview
team should be aimed for. A survey duration of approximately 2 weeks
appears to be the maximum. A short break for regeneration after half the
time scheduled has proved useful.

Selecting of villages and farmers

The choice of survey villages is based on the analysis of background infor-
mation. If the background information suggests a relatively homogeneous
project or target area, an initial selection of 3-5 representative villages will
be sufficient. Further villages may be chosen, if the survey reveals hefe-
rogeneity of natural or socio-economic circumstances. If distinct agro-eco-
logical zones (or recommendation domains) were already identified in the
analysis of background information, at least 2-3 villages per zone should be
included in the survey. The villages should not be situated for convenience,
on a tarmac road, as such villages are often atypical (Chambers, 1980). On
the other hand they should not be too remote. Relatively easy access is ad-
vantageous, in particular if researchers are considering including survey vil-
lages in the trial programme later on. _

Farmers can be either selected in advance or ad hoc in the field during
the survey.

ploratory survey

The research team should show consideration for local customs;

in many societies it is appropriate to greet village leaders first
before farmers are contacted;

the initial contact with farmers should be utilized to introduce the
survey tcam and to carefully cxplain survey objectives and proce-
dures, how farmers were selected and which benefits farmers can
expect or not expect;

nothing should be promised which the team cannot deliver;

the farmer is the expert on local farming systems and should be
treated with due respect. The researcher is the layman who listens
to and learns from the farmer;

a location should be chosen for the interview where the farmer fecls
at ease. In case of the group interview this may be the tree in the
center of the village where farmers usually meet or the compound of
an individual farmer but not an extension ccnter or a government
office. Individual farmer interviews are most appropriately held in the
field, where they can be combined with field observations;

the right timing will influence farmers willingness to participate.
Individual interviews in the f{ield may be carried out in the morn-
ing, when the farmers are in the fields anyway. It is better to con-
duct a group discussions in the afternoon after farmers have
returned from their field work to the village;

in any case, it is important to ask farmers beforehand whether they
have time for the interview;

large interview teams will make farmers uneasy. Interview teams
should therefore not be larger than 2-3 people;

interviews are always conducted in the local language. If trans-
lators are required they should preferably not be from the survey
village or otherwise known to the farmers, because this may bias
the answers given.
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A selection in advance has the advantage that farmers can be briefed
about the survey and its objectives in head of time. An informed farmer is
usually more accessible and less apprehensive than a farmer taken by sur-
prise. Farmers can be selected using random sampling procedures, if com-
plete lists of farmers (or farm families) are available for the survey villages.
Where this is not the case, key informants can be asked for assistance or a
village meeting can conducted in advance to select farmers. '

For logistical reasons it may not always be possible to select farmers in '
advance. In this case an ad hoc selection can be done either at a village
meeting on the first day of the survey, or farmers met working in the field

are chosen randomly.
Care should be taken that a cross section of farmers is involved in the

éxperimental programme is planned. The followi i
it . . ing analytical st
pplied in order to achieve the synthesis of survey inforn‘f;tticm'S s oan be

the analysis of demand for i i it i i i

fied preblems and potentials (—l)mé:f)l:m’ 1 s detemined by identi-
the definition of “target groups® or “recommendation domains”. i
groups of _farmers which have a specific demand for innov t? i
which are likely to adopt a particular innovation {(— 6.1 3y on o
the Prioriﬁzing of identified problems and potential.s .an,d

the identification of options to satisfy the demand (—; 6.1.5)

:..’ljhe requiFed agalytical steps can be applied, for example, also on infor-
_r_r}atlohn obtained in a dialogue on innovation. They are, therefore, not
_escrlbec.i here, but in Chapter 6.1: “Analysis of information from ’n

tandardized data collection”. o

survey, such as:

_ male and female farmers (both as members and heads of household);

_ farmers with different interests (c.g. crops versus livestock, one crop:
versus another, etc); :

_. “raditional” and “innovative” farmers;

subsistence and commercially oriented farmers;

— full-time farmers and farmers with off-farm employment;

— farmers working in different agro-ecological zones.

22.1.8 Evaluating the diagnosis with farmers

he chagnosi; des:::ribed so far has included farmers mainly as resource pers
The identification of problems and potential solutions is, thereforcp ba(smc-l
lore on res.earchers perception than on farmers' views. An a::tive partic’i atiz
fa@cm n lparticu!ar in the identification and prioritizing of prob]emps (I;
X ential splutlons would be desirable in order to ensure that subse tan
penmentation programmes are closely directed at farmers' needsl e e

It is hardly possible to give a recommendation with regard to the appro-
priate number of farmers to be surveyed per village. Depending, among;
other points, on the heterogeneity of farms, the time available and the
depth of information desired, a range of 3 — 10 is admissible. The higher
the number of farmers interviewed, the more detailed the information ob-
tained will be. As it will be impossible to completely understand complex
farming systems and farmers' decision criteria, researchers should be satis-
fied with gaining a good impression and not spend too much time in oné
place. A village should be left when the survey team has the impressiori
that only little additional information is acquired with every additional in-

wo possibilities for encouraging a desired participation are

_}) -to d'o the “farming systems synthesis together with those farmers
pating in the survey soon after the interviews are finished and to st o
the results achieved afterwards with the research team, or R
__ (2) to do the “farming systems synthesis” with the re’search team. Th
-(?n:lilﬁed proplems and underexploited potentials are presented to fa‘ .
1th0ut showing the researchers' priority ratings. Farmers are first inrxrfril’:: rg
dd problems and potentials as well as potential options overlooked gy

th .. T SearCht‘,l‘S. The af th y i iti
Gl < TE 16] (o] I‘IOI‘IEEZC i
X h - p prObleS and pOtentlalS a“d

terview.

4.2.1.7 Survey synthesis

Eventually the information obtained will be synthesized and compared with
researchers' hypotheses with regard to the demand for innovation, groups 0.
farmers that have a particular demand and ways of satisfying these demand
The hypotheses are used as a basis for dialogue on innovation before afi

‘the choice of approach will largely depend on the communicational

I3

anltls pf Lhe fnefmbers of the research team. The first approach has the ad-
age that it is more open to farmers' own views. It is, however, highly
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demanding with regard to the communicational skills of the researchers. A
danger of the second approach is that farmers may be influenced by the views
of the researchers. Nevertheless, this approach appears fo be advantageous, if -
the communicational skills of the research team are rather limited.

An appropriate forum for this activity are group or panel discussions in
the villages included in the survey or likely to be included in subsequent
experimentation programimes.

: {qs the exploratory survey will combine interviews and field ob
atlons,'the most appropriate time during the year to do the edi ostic
work will be during the growing season, preferably one or tw e
efore the harvest when most crops are fully developed. o months
As a rough guideline, a time schedule for the diagnostic phase i
ysed in T_abie 4.4. The time required for the collection of ba[::k ::) 1Sdp1:0-
formation is difficult to estimate. It depends on the availability o%fiufn N
tion required, the sources to be tapped, the travelling involved etc FI:):) E’mlaci
ork, survey synthesis and farmer evaluation of the survey the; {1 p
quired depends, apart from factors like size and heterogeneity of ther;[e o
area, to a considerable extent on the intensity of the work. A realistic ‘:Wey
1 be between three weeks (for a relatively shallow survey as prepargggs

42.1.9 Organizational aspects

Farming systems and practices arc determined by a complex of many.

different circomstances, as discussed in Chapter 2. 4 more infensive “di !
a more intensive “dialogue on innovation”) and six weeks (for an in-

Farming systems diagnosis requires, therefore, an interdisciplinary alj wsive survey), if th > 2
proach in order to analyze farming systems and systems constraints in the: Darticipants b e survey is implemented as a full-time activity of the

light of the different determining factors.

The core team responsible for the whole farming systems diagnosi
should be composed at least of an agronomist (viewing farming systems a
determined by natural circumstances), an economist or/and sociologist:
(analyzing farming sysiems as determined by socio-economic  circum
stances) and an extension worker with knowledge of the target area. Sufft
cient professional experience of the core team is desirable. At Jeast om
member of the core team should also bave survey experience and guide the.
other participants during the survey — “there is no substitute for experience

le 4.4: EstiTngt‘ion of time requirements for the different activities of
the initial diagnosis

— it is an art” (CIMMYT, 1990). ollection of background information 9

The role of women deserves particular attention. Women play a dom :
nant role in agriculture in many developing countries. Interviews of wome nalysis of background information
by male rescarchers will, however, be uneasy or socially not acceptable i formulation of survey hypotheses 35 days
many societies. It is, therefore, essential that the survey team also include _
female members. old work

Depending on specific problems or underutilized opportunities expected L 5 - 10 days
in the target area, the survey team can be supplemented occasionally b Survey synthesis
specialists (like soil scientists, plant pathologists, breeders, livestock sp : 2 -3 days
cialists etc) from research institutes of other relevant organizations. Jiation of diagnosis with farmers

The assistance of other organizations is in any case necessary ifap : 2 -5 days
ject does not dispose of the required staff for the core team or if the project g survey report
staff does not have sufficient field experience. The participation of “ou ) 2 -5 days

siders® can be valuable also for the identification constraints and oppo
tunities which may be ovetlooked by “insiders” too familiar with the loca

situation.
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422 Dialogue on innovation 2.2.2 Characteristics

The term “dialogue on innovation” covers all informal communication -
between researchers and farmers in the course of the on-farm research -
process. It is a flexible instrument for achieving the participation of farmers
in planning and asscssing programmes, or simply for obtaining farmers'
views on a specific research subject.

The dialogue on innovation can take the form of panel or group dis-
cussions or of talks with individual farmers. It is most efficient when based
on or done in front of practical examples or cases.

The term “dialogue on innovation™ is introduced to describe the role played
by farmers in this stage of the process as distinguished from the role they
play in survey research. Farmers are the active and equal partners of re-
archers in the dialogue on innovation, whereas they have the more
ssive role of informant in a survey.

The basic element of the dialogue on innovation is an open and unstruc-

tured dialogue between farmers and researchers. Though a list of topics

prepared by the researchers will be useful, the dialogue should move in any

direction determined by participating farmers,

The subject of the dialogue is the assessment of or the demand for in-

ovation.

‘Discussion on the basis of concrete cases or practical examples is

more promising than talk on theoretical or abstract topics.

The dialogue on innovation uses non-standardized data collection

methods like the group discussion, the panel or the non-standardized inter-

view with individuals. It is, therefore, of an exploratory nature. It is an

excellent means to getting to know farmers' views, but it is not suitable

proving their validity as it does not allow quantification.

. The open character of the dialogue requires the participation of a person

th a comprehensive knowledge of the subject to be discussed and effec-

ive dialogue skills on the side of the research team. This is usally the respon-

sible researcher himself. Field-level personnel are often not qualified for this task.

4.2.2.1 Application and output

The dialogue on innovation is applied in all stages of the research process .
which call for the participation of farmers:

— it is most commonly applied to gain the farmers' assessment of inno-
vations in the course of experimentation. Farmers familiar with the .
alternatives tested in the experiment will discuss and compare their
suitability. The information gained will help researchers asses to .
what extent a technology corresponds with farmers' goals and pref-
erences. g

~ The dialogue on innovation is useful in the identification of alternative
options

~ (a) to develop a list of criteria or conditions for screening potential alter-
natives according to needs from the farmers' point of view the ex-ante

screening of potential alternatives or
{b) to identify potential innovations from a set of available alternatives.

2.2.3 Creating a basis for dialogue

dialogue on the basis of concrete cases and practical examples will be
re fruitful than theoretical discussions. Before the actual dialogue starts
t is therefore necessary to identify or to create cases or examples,

In the following, some possible approaches for the dialogue on innova-
will be discussed:

— In the exploration of demand the dialogue on innovation can be used

(a) to work out an inventory and to prioritize demand for innovations, or.
(b) to validate the hypotheses of researchers in respect to the demand for _
innovations (formulated possibly on the basis of the exploratory survey). (2) Group tours through relevant villages are an effective basis for the
xploratlon of demand. Villages should be chosen in which particular
roblems or potentials can be easily identified.

he group should be made up of farmers from the chosen village, a few
carchers and extension workers and interested farmers from other vil-
ages. The latter is important because farmers from outside are in a betier
osition to identify existing problems and potentials.

_ 1t can substitute the expleratory survey completely where the availa-
bility of information about farming systems and determining circum-
stances is considered sufficient already.
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Walking through the fields provides the chance to talk about the role ag- A better approach for exploratory purposes is the dialogue with farmer
riculture plays in the life of the village and about crops, cropping systems groups on field days and field tours. One discussion with a farmer group
and production methods. Farmers can exchange views concerning the will usually yield more information than several talks with individual
needs, problems and potentials which determine the demand for innovation. farmers. Group discussions also involve farmers who did not participate in

The talks of the tour arc summarizes in a round up meeting at a convenient the experimentation programme. They are, therefore, a good means of dis-
place in the village (e.g. under a shade tree). An important topic for the dis- seminating information and interesting new farmers in the next phase of ex-
cussion is the question how farmers from outside assess the relevance of the perimentation. Field tours with farmers groups can assess a number of ex-
observed problems and potentials with regard to their own situation. periments in the same day. They are very time and cost efficient if several

The analytical tools described in Chapter 6.1.1 to 6.1.4 can be used to experiments are conducted simultaneously in the same village (see “repre-
structure the discussion and to summarize farmers views. sentative village approach”, Chapter 5.3.1).

(b) Visits to already existing experimental sites, research stations or
fields of innovative farmers are means of identifiying options to satisfy
the demand for innovation.

The researchers identify appropriate sites in the vicinity of the project
area where options to satisfy demand for innovation are being tested or ap-
plied already. Groups of farmers are invited to visit the sites jointly with
the researchers. The discussions on the site of the experiments focus on:

4.2.2.4 Choosing appropriate farmers

For a village tour it is quite feasible to simply invite all interested farmers
-of the village to join in. Sometimes it is also possible to involve farmer
“groups which already exist for a different purpose. In general, however, a
- more fruitful dialogue is achieved with farmers specifically selected for this
s the criteria an innovation will have to satisfy in the view of farmers and ; purpose. It. is less important that farmers arc chosen on the basis of being
o the identification of options for on-farm testing according to the defined criteria. represantative than that they show:

The analytical tools described in chapter 6.1.5 can be used for this purpose. o willingness with few inhibitions to communicate with researchers;

The most appropriate choice of farmers for this activity would be the ablity to express their thoughts; .
potential participants in subsequent on-farm experimentation. This way they experience “flth the‘ topic to be discussed (every community has specia-
already get familiar with the potential innovations and researchers are more lists ff)f SPeCIﬁC_tOPlCS)%
likely to enlist farmers who are rcally interested in experimenting. keen interest in innovation.

If an experimental site or research station is not available, it is better to cre-
ate a broad choice of examples for the dialogue on innovation in “exploratory

trials” instead of going straight into i“tf’“SiV? testing of a limited numbe{ of formants who know farmers well. Village meetings or village tours are one
options. This decreases the likelihood that options which farmers may consider - way of becoming acquainted with farmers in the initial phase of the research.
appropriate will have already been dropped in an early phase of the research. Village leaders or local extension workers can be key informants.

(c) The best basis for the assessment of potential innevations is the ac- - - The “panel method” (s. 4.2.1.3) -in particular with panel groups- is
tual on-farm experiment. Dialogue with individual farmers who partici- very u‘seful for the- purpose of dlalogue on innovation. The advantage of
pated in the experiment allows individual opinion to be quantified (see _ mClufhﬂg farmers in the repeated dialogue throughout the research pro-
Chapter 6,2.2.3 for analytical tools). Quantification is, however, only useful . cess is that: '
if a representative choice of farmers participated in the experiment — which ~ farmers become familiar with the general research concept and the par-
may not be the case in some phases of the experimentation (see Chapter ticular topic;

5.3.1). Furthermore an in-depth assessment with individual farmers requires | . ‘ .
considerable fime and funds. — farmers get sufficient time to think about all relevant aspects of the topic
and to develop individual opinions;

In order to make a good choice of farmers according to these criteria, it is
necessary to get to know farmers relatively well or to enlist the help of key in-
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The basic survey method is th i : .

‘questionnaire, which determines ti:t::(‘li:rrillf;df(:;ﬁ:;::iw e 2 ﬂ-XEd
o be asked. It may be combined with field observations i on of questans

e answers obtained. in order to verify

The use of a fixed questionnaire limi .

.annot .be as broad as the exploratory survey. The ess.entiai Onfnal survey

¢ decided before the questionnaire is designed. The form If‘l‘lnts should

hert:ore .be effectively applied only if the neces'sary ba‘cka Sur"e.y can

mation is already available from other data sources (e ground infor-
ur;;ey or the dialogue on innovation). ‘8- an exploratory
n .‘mportant advantage of the formal 1 lew i .

? l:te 1m1_)1€mer.1tcd by highly qualified Stafige?}iz“;[;;i:g::i;; dOfCShHOt need

ardized inferview procedure requires enumerators with a sgu;det:;;'?d_

ing

i survey techniques, although they do
1 R not i
f the research object and concept. g need % profound understanding

_ there is a good chance of developing 2 relationship of mutuat conﬁdenbe
between farmers and researchers.
(Refer to Chapter 6.1 for analytical methods that can be applied in the

dialogue on innovation).

4.2.3 Formal survey

The formal survey is used for confirmatory purposes. It is applied to verify
and quantity information or to test hypotheses formulated on the basis of
information obtained through exploratory data collection methods {like the
exploratory survey of the dialogue on innovation). Its basic element is the
standardized interview which is applied on 2 representative sample of

the target population.

42.3.1 Application and output

Formal survey techniques can be applied for many different purposes. In the
context of this book they are useful at two stages of the research process:

2.3.3 Survey process and procedures

— i icular in the final assessment of an innovation, to examine the: S .
n particula ’ e stionnaire design

depree of adoption and the nature of modifications applied by farme

who were exposed to the ‘nnovation in irials specifically designed for

this purpose;
_ to some extent also in the exploration of demand

S . .
Urm;)i:;ents .(l)fbthe survey is guided by the purpose as well as by the in-
pmation ;val ::f ls.: alre;ad)lr(. In view of the limited range of topics that can
, sufficient background imformation i ired i
mulg_tg the questionnaire efficiently. reauired fn order o for
e . . .

The | l:log:hh -oi th.e questionnaire is determined by the concentration
pan’ interviewee and interviewer. Re i i
D it v 1ot oo . commendations in the ht-

T imum duration of an intervi

[ regard Lo the ‘ nterview vary between
12 hours. ge duration should not exce

llllt“f.bt'wew, the better the response. o 1 hour - the shorter
ere i i
éd_rezslrr; ltlwo dlffez:ent types of questions : the open response and the
__ely tOpﬂws? ct;ues'tlon. The open response question leaves the answer
£y o e m r;c‘irlwew_ee. The closed response question offers mulitiple
e e o ;s.th e. adva:ntage of the open response question is that it
o 8 be mtervlelwee. He is free to express his own opinion
gt gl;g ¢, An serlousl disadvantage is that a wealth of differen;:
. e ifficult to categorize and code in the survey analysis. Th

; answers to a closed response question facilitate an easy. anae-:

(a) to quantify information obtained in the exploratory Survey {for
example to set 2 baseline for adoption surveys to be executed in the

course of the research);

(b) to test a hypothesis which determines the direction of the subsequen
research, if the validity of the hypothesis is uncertain.

42.32 Characteristics of the formal survey

In the formal survey a uniform set of data is collected from a relativel

large number of farmers which, as a whole, are representative of the re-
spective target group ot area in order to achieve guantification, reproduc

bility and comparabhility of results.
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lysis. There is the danger, however, that the interviewee may respond nega-
tively or inaccurately, because none of the suggested answers exactly de-
scribe his own opinion.

A compromise between the two types of questions is the open response
question with precoded answers. In this case the interviewee is aske‘d an
open Tesponse question, but the questionnaire contains a number of likely
answers, formulated on the basis of experience from the exploratory survey
or the dialogue on innovation. The precoded answers should include
“others” to take care of unexpected answers. The interviewer just chooses
and marks the appropriate answer or specifies more Tully if an answer falls

under “others”.

Table 4.5:  Some tips on the formulation of questions

Use clear and simple language, avoid specialist terms, abstract
expressions and abbreviations.

Avoid nermative expressions or suggestive questions which will
provoke a specific answer.

Avoid words and phrases which are not exact (like "general", "typi-
cal", "usual', "average", "often" etc). Vague guestions will yield
vague answers.

Keep questions short (not more than 15 words).

Solicit answers which do not comply with prevailing opinion or
conventional rules (like extension recommendations) by indicating in
the question that such practicies may be very common, well justified
and not at all reprehensible.

Clearly define location, time and context on which the interviewee
is supposed to base his answer.

Give written explanations where question may be difficult to under-
stand. At the beginning of each section of the questionnaire there
should always be a sentence or two to explain the new topic.

Write questions in the local language of the survey area, Where a
translation of the questionnmaire is necessary, it should be done by
somebody who has an expert knowledge of the local language and is
conversant with the concept and contents of the survey as well.

4.2 Application of data coilection in on-farm research 105

» The construction of the questionnaire has a considerable influence on
.the flow of the interview. The following tips will help to achieve a pleas-
ant flow of the interview:

Questions belonging to the same topic are grouped in the same section
of the questionnaire;
~ questions should follow smoothly and logically from one to the next;
possible logical sequences might be: a time sequence. starting with the
past, ending with the future; or moving from topics more familiar to the
interviewee to less familiar ones, or from the more important to the less
important ones;
sensitive guestions which may possibly influence the course of the infer-
: view should be asked at the end of the questionnaire or, if this is not
. possible, at the end of every section;
each topic starts with general questions before going into specific ones. On the
same line, open response questions are better asked before closed 1e3ponse ones;
the whole questionnaire or some of the topics may not be relevant for
“all interviewees (for example questions on a specific crop). A “filter
question” at the beginning of the questionnaire and of every new fopic

("do you grow xy-crop, yes or no?”) helps avoid answering a multitude
of questions with “not applicable”.

.. Bearing the subsequent survey analysis in mind at this stage helps to
speed up data processing later. Categorizing unnecessary data often wastes
a lot of time and effort. Where computer facilities are used, it should be
possible to enter the information straight from the questionnaire — without
data transformation. Where a coding of answers is not carried out correctly
by the enumerators (which will often exceed their capability), facilities for
ex post coding should be included in the questionnaire.

E_’re~test

k pre-test of the questionnaire tests its applicability. It may result in the re-
formulation of individual questions or the revision of the entire question-
naire. The pre-test examines whether

questions are easily understood by the interviewees;
questions are correctly interpreted by the interviewees:
the planned time limit is not exceeded;

:t_he questionnaire design facilitates a problem-free processing of the sur-
vey data.
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The pre-test is preferably carried out by the enumerator_s aftelj training
with a specific selection of interviewees. Some 2-3 interviews per
enumerator will usually suffice. The participation of the survey de-
signers is desired, so that they are able to get an impression themselves.
of the existing problems with the questionnaire and of the performance
of the enumerators.

Enumerator training

dequate enumerator training is a precondition for the success of a survey, in
articular where enumerators are “laymen” in this field of work. Even with the
most well-designed questionaire, a survey is bound to fail if the enumerators
do not understand the survey objectives, have inappropriate attitudes or record
daia incorrectly. This applies to even a small survey, for example one examin-
ing adoption of trial innovations by farmers who paiticipated in an experimen-

ation programme, Training instructions should include:
Enumerator selection :

an explanation of survey objectives, concept and contents;

an explanation of the questionnaire { all questions, explanations given in
the questionnaire, the use of filter questions, etc);

an explanation on how to record the answers;

4 description on how to contact interviewees;

exercises on how to introduce the survey to the interviewee;

basic rules of conduct during the interview;

a description and tour of the survey area, if the enumerators are not fam-
liar with it.

In contrast to the exploratory survey, the formal survey _doqs not need to be
conducted by the researchers themselves. The standgrdlzatlon of order and"
formulation of questions allows “cnumerators” to implement t.he survey,
These can be either junior staff of the programme or people 'Spemﬁcall)'/ se
lected for the purpose{for example, farmers' sons with sufficient education)
An enumerator should have:

s a basic school education in order to ensure that the questionnaire is filled”

out correctly; i
e an cxcellent knowledge of the local language for fluent communication :
with farmers; N . :
¢ a reasonable knowledge of local conditions and agriculture to be able to
Judge the validity of the answers obtained; S
s the respect for farmers required in order to create an appropriate inte :
view atmosphere;
» the motivation to work hard an honestly.

The training will be more effective if it includes not only theory, but practical
tefview excrcises (either role-plays within the training group or with selected
terviewees — possibly combined with the questionnaire pre-test). '

The effectiveness of a large-scale survey can be greatly improved if an
terviewer's manual is made available to the enumerators as a basis for
training and as a reference puide for field work.

Some of these points can be assessed already during the 'recruitment in-
terview, others during training and questionnaire pre-test, It is pret.’crabie.tq
eliminate cnumerators during enumerator selection rather than during train-
ing, the pre-test or the survey. o

The number of enumerators required depends on the planr}ed duration
of the survey as well as on the number of farmers to be interviewed. Con-
sidering the time for travelling, locating farmers, some Fourtgsy talk fmd
the actual interview considering also the fact that a good interview requires
a fresh mind an interviewer will not be able to conduct more than two or
{in rare cases) three interviews of one hour a day.

ampling interviewees

ssurvey may not be relevant to all areas of the project or to all farmers

vithin a specific area. The first considerations with regard to the choice of

fierviewees are therefore:

‘which specific group of farmers is of interest to the survey;

how is it possible to choose only members of the target population for

the survey.

The answer to these questions is simple in the case of a survey which

Xamines the adoption of trial innovations by farmers who previously
icipated in an experimentation programme. Here it is usually

ssible to include the total target population (i.e. all previous partici-
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Generally it is not possible to include the entire target population in a
formal survey for the exploration of demand. In this case it will be necess-
ary to interview part of the defined target population and to draw conclu-
sions regarding the entire target population based on the sample. This re-
quires the use of proper sampling procedures.

Using a random sampling procedure ensures that each subpopulation of
the target population has an equal chance of being selected.

For simple random sampling cvery member of the target population 1 is
listed and a random selection of interviewees is made. The disadvantage of
this simple method is the extreme difficulty in obtaining a complete list of
farmers in a particular area.

Two-stage sampling therefore appears to be the more appropriate method.
In this method 2 random sample is drawn from a list of administrative units or
villages in the target arca. In a second stage a random sample is selected from
a list of farmers in each administrative unit or village sampled. In the absence
of a farmer list, a rough map of houses in a village is drawn, the houses are
numbered and the numbers randomiy sampled.

The sample size should be large enough to be representative of all
farmers in an area. Statistical rules for determining the sample size on the
basis of the variability within the target population are hardly applicable for
this type of survey. Proposed sample sizes for a defined target population
vary between 30 and 50 farmers (CIMMY'T, 1980; FAO, 1990). A larger
sample size will be required, if a high heterogeneity of farmers is expected.

In order to find substitutes for farmers who were selected but could
not be interviewed (because they were erroneously included in the selec-
tion list, were not relevant to the purpose of the survey, refused to par-
ticipate or could not be found) a reserve sample (about 25 % of the
original sample) is drawn up. The selection follows the same procedure
as the original sampling (simple random or sampling by administrative
unit/village).

Survey implementation

The first contact between interviewer and farmer strongly influences the
success of an interview. Some hints on how to get in touch with farmers
and how to gain their cooperation are given in Chapter 6.

The timing of a survey is also important in gaining the cooperation of
farmers. A relatively slack period in the agricultural calendar is preferable.
On the other hand, survey results will be better if the topics to be investi-
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gated are still fresh in farmers' memories. A visit in advance to agree on a

‘day and time for the interview will ensure that farmers are available and

have sufficient time on the agreed day.
- Farmers not met at home should not just be replaced by a farmer from

‘the reserve list. It may be that some of them belong to a specific group of
“people and are not at home for a good reason (for example off-farm work

‘or employment). Wherever possible return visits should be tried on differ-

ent days of the week or hours of the day.

The interview should be conducted in an informal and relaxed atmos-

i phere at a place convenient to the farmer. An appropriate place for an
__interview concerning a specific crop would be the field where this crop is
- grown,

Relevant answers are obtained if the primary decision maker for the
particular farm activity is interviewed, and not just the houschold head.

- Preferably only the interviewer and interviewee should be present. Answers

are less influenced by considerations regarding social desirability in the
absence of an audience,

Effective supervision is particularly necessary at the beginning of a sur-
vey. Such supervision is best carried out by the researcher whe will be re-

; sponsible for the data processing later on. A daily editing of questionnaires
~in the presence of the interviewer helps to improve enumerator skills in the
_ course of the survey and minimizes data processing problems. The daily
- check should include aspects such as legibility and comprehensibility of
. answers as well as consistency and completeness of the questionnaire.

In the early phase of a survey it is also a good idea to spot check in

- the field whether the interviews are conducted according to the planned

schedule. Some check questions can be (informally) incorporated into the

- talk with the farmers visited in order to verify whether the interviews are
- recorded correctly. As the survey proceeds, the level of supervision can be
+ relaxed.
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Annex
Annex 4.1:  Checklist for information about farming systems (adapted
from Mutsaers et al. 1986)

1 Farmer circumstances

1.1  Physical/infrastructural circumstances
Maps, administrative divisions, physical infrastructure and ac-
cessibility, educational and health facilities...

1.2  Socio — economic circumstances
Institutional
Marketing and distribution mechanism,
intervention structures (extension and credit programmes..),
farmer organizations ...
Economic
Population density and growth rate, settlement pattern,
off farm / non farm income opportunities and rel. importance,
land, labour and capital availability and sources,
crop statistics, marketed products, purchased inputs,
availability and demand for food, shortage periods availability
of and demand for inputs/products price fluctuations, rel.
prices for agric. products,
retail markets.
Social and cultaral
Beliefs and attitudes, social obligations,
production goals, food preferences,
land tenure systems, ownership of and responsibility for
crops/livestock, labour division by gender...
role of women,

1.3 Natura!l circumstances
Climate
Evapotranspiration, rainfall regime, median and quartiles of
rainfall, critical periods, temperature, humidity.
Vegetation )
Forest, bush or grassland, characteristic plant species.

Annex 4.1
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from Mutsaers et al. 1986)

- Annex 4.1: Checklist for information about farming systems {adapted

2.1

Land, seil and water

Land form, land types and associated soils with frequency of
occurrence, texture and colour of top soil, soil depth, hard-
pans, water table heights, water storage capacity, chemical
fertility, occurence of soil erosion.

Farming Systems

Crops

Cropping patterns and land use

Crops, cropping patterns and crop associations,

utilization of different land types,

farm and field sizes,

products collected from the bush.

Cultural practices _

Land preparation, planting, crop densities, weeding, manuring,
soil fertility management, harvesting, cropping calendars.
Inputs and Yields

Crop varieties (desired and actual characteristics),

extend of inputs used {seeds, fertilizers, chemicals),

crop yields achieved.

Crop disorders

Pests, diseases, weeds and their control, nutrient deficiencies.
Post harvest aspects

Storage, processing, consumption, marketing,

food availability calendar.
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Chapter 5 Experimentation

Table 5.1:  Some types of on-farm experiments

Experimentation is ene, but not the only important component of the devel-
opment of agricultural innovations. “The success of an innovation is event-
ually measured by its adoption” (see Chapter 2.3). In this sense experimen-
tation will yield appropriate resulis only if sufficient time and efforts were
spent beforehand on the exploration of the demand for innovation and on
identifying suitable options to satisfy the discovered demand.

Experiments aim to provide the information required to assess potential
innovations appropriately. Depending on the type of information required,
experiments have a non-formal character (e.g. for information regarding

exploratory trial;
adaptation trial;
verification trial.

]

!

Farmer / — researcher experimentation;
researcher — farmer / researcher joint experimentation;
nvolvement — farmer experimentation.

correspondence with farmers' goals) or they follow a formal approach with Type Of - impmven.lent of crops or cropping .techniqucs;
suitable statistical designs (e.g. for most agronomic data). The weight ac- ..innovation - mt.roduct:on of new crops or tech.mques;
corded the formal approach in the following description does not mean that - soil and water management practices;

— etc.

it is more imporiant than the non-formal one. The formal approach requires
a more detailed description to be applied appropriately.

Lxperimentation can serve different purposes

5.1 Principles

The information required about a potential innovation determines the pur-

. Co , . pose of experimentation:
Trial objectives and hence the nature of information to be collected deter- :

mine the course of action and the mode of implementation. Table 5.1
shows some modes of implementation or “trial types”.

ploratory experiments

The level of knowledge concerning the cffects and suitability of a potential
nnovation and the degree of confidence that it will work under the specific
farm conditions of the area are lowest in the initial stage of the experimenta-
“tion. Initially, therefore, the work is often of an exploratory nature:

The most vital information should be collected first

There is no Jogical sequence of data collection which is universally applic-
able to all experiments (see Chapter 2.4.3). The information considered
most important to the success of a potential innovation should be collected
first. This may sometimes be socio-economic information regarding wether
a tested option corresponds with farmers' goals or it can be agronomic in-
formation.

Exploratory experiments have an important function in the exploration
of demand for innovation. It is often necessary, for example, to clearly
identify causes for an identified production problem (like the cause of
an observed plant disorder).

— Exploratory experiments can also be of help in the identification of
potential options. Here they are applied as a basis for the dialogue on
innovation. Researchers develop and offer a broad choice of types of
technology which can potentially satisfy the identified demand for inno-
vation. From these different types offered, farmers select a choice of
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technologies which comply with their criteria. Finally the sclected types
of technology undergo in-depth on-farm testing. :
— Exploratory experiments can lead into the actual testing stage. Fix.
perimentation ofien involves the screening of a large number of tren
ments (for example in variety or fertilizer trials). Both socio-econom
information (which of the options available meets with farmers criteria?)
and agronomic data (which of the options appear to be promising undey
the different environmental conditions given?) can be important at thig
stage,

Identify causes of an observed problem
{e.g. which disease or nuirient deficiency causes the observed
plant disorder 7);

create examples (pilot technologies) as basis for dialogue on in-
novation with farmers (to discuss demand for innovation or to
. . choose from broad choice of options such technologies for further
Adaptation experiments experimentation which match best with farmers preferences);
With increasing knowledge and confidence the investigation then focuses:
on the question of adaptation to different envirenments or to the re-
quirements of different target groups. This may require agronomic daty
(for example to determine the stability of different options across different:
environmental conditions) or socio-economic information (for example to
examine how different groups of farmers assess a tested option),

cut down larger choice of potential options according to socio-
economic(-dialogue on innovation) or agronomic criteria,

Adaptation

Test adaptation of narrowed-down choice of options over the
given range of environmental conditions;

Verification experiments .~ adapt management of potential innovations to resources and ca-

L. . : biliti f target group;
In the final stage the trial innovation is used by a large number of repre pabiiifies of larget group

sentative farmers to verify that it functions under real production condi
tions. At this stage the information required will be more of a socio-eco
nomic nature. The focus will be on monitoring spentaneeus adoption o
tested innovations by the intended target groups and on observing wha
modifications - if any — are applied by participating farmers,

. — explore compatibility of tested options with goals and preferences
of potential target groups through dialogue on innovation.

— Investigate acceptability of potential innovations across a repre-

. . C . . sentative choice of farmers .
“Exploratory”, “adaptation” and “verification” trials are sometimes

119

considered different stages of an experiment. Not all of these stages are
always necessary. Whether a specific type of trial really needs to be applied :
or not depends mainly on the information about the tested technology al-
ready available beforehand. In any case, however, it is recommended that
the adoption of a potential innovation is tested thoroughly by a repre-
sentative group of farmers before it is recommended on a large scale
through extension.
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The nature of information determines the intensity

‘in the particular phase of a trial where the i :
of farmer / researcher collaboration focus is on generating agron-

mic data to show the adaptation of various options to different natural en-

An intensive farmer/researcher collaboration is required where farmers tronments,

and rescarchers jointly experiment. Joint experimentation is desirable
in most of the exploratory and adaptation experiments. The ideal,
though hardly ever achieved, is farmer participation right from the
planning stage up to the assessment of the experiment. This would en-

tart small but as broad as possible

he fll]mb(ﬂ-‘ of trials should be restricted to the feasible. Often on-farm
.Xpenment.atrvon programmes are initially too big and ambitious. As a con-
equence, ¥t 1s often the essential communication with farmers which sui-
rs from time constraints.

: Neverthelea.:s it is advisable to consider as broad a choice of technolo
types as possible in the beginning. This increases the likelihood that su?:}):

ypes of techr_aology are chosen which are both agronomically appropriate
and which satisfy farmers goals and preferences.

. Starting srT}aH but broad means implementing trials on a broad choice
of technologies with a limited number of farmers — but to involve many

f mers ig a dialogue on innovation in order to narrow down the choice of
technologies for subsequent in-depth experimentation,

sure that:

— farmers views are incorporated in the planning of the experiment,

_ farmers, conversant with the concept and objectives of the experiment,
require only little support by researchers during implementation,

— farmers, familiar with concepts and objectives of the experiment and ex-
perienced in the application of the tested options, have a sound basis for
their own independent assessment of the experiment.

This intensive farmer/researcher collaboration is, however, not required:
in all experiments. The cxploratory trial to create examples (Tab. 4.2) is:
one example of a “researcher trial” which does not need farmer participa-
tion for planning or taking management decisions. Nevertheless, farmers as-
sessment of the sample technologies will be the most important outcome o Seek an attractive range of topics
the experiment. Similarly, farmer participation may be restricted in trials in-
vestigating causes for observed problems.

Also testing the acceptability of a potential innovation in verification
trials does not require intensive collaboration. It rather requires that particic
pating farmers themselves are responsible for all decisions regarding tri
implementation. Verification trials can be, therefore, easily run as “farmer
trials®. Researchers' involvement is restricted to providing the new inputs
or methods, explaining briefly their use and monitoring their application by
farmers.

Not ‘all research topics are attractive to farmers. Experiments which show im-
iediate results (like trials on new varieties or crops) are usually more attrac-
¢ than long-term experiments (like trials on soil fertility measures or tree

;PS)‘ A good mix of “attractive” and “unattractive” topics keeps farmers mo-
dted and helps the researcher to develop credibility with farmers.

faly execution of all activities is essential for the success of the programme
mvollvement of fammers calls for an implementation of all activities consider:
“eartier than it is usual in a research station. [mplementing on-farm experi-
. ts. at the wrong time is a major cause of suboptimal results or complete failure,
| It is almost usual in OFE programmes that the planning is done too latt;
or a refinement involving trial farmers. Farmer selection must often be
aried out with such haste that there is no time to choose the most appro-
e. Co@mgn shortcomings are late provision of trial instructions, de-
._r.-:d dllstrlbutlon of required equipment or inputs or selection and !a; out
carried out too late for proper land preparation. g

Apply appropriate comparisens

The validity of results depends largely on the application of appropriaf
comparisons. The most appropriate control is each farmers own technigu
and not an artificial “local average”. Standardized non-treatment practice
do not reflect real production conditions. Every farmer should rather fol
low his own practices. This also better enables the participating farmer:
to judge the benefits of a potential innovation. A standardization of con
trol treatments and non-treatment practices is, if at all, only permissibl
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Changes of significance or extent of selected key criteria 2 DeSigning on-farm eXperiments

Figure 5.1: . -
’ during the evolution of a proposed inmovation

The design of on-farm experiments is based on the exploration of demand
or innovations (— Chapter 2.4.1) and the identification the options poten-
tially satisfying the demand (— Chapter 2.4.2). The design transforms the
otential options identified into on-farm experiments.

The design of the experiments involves a number of interlinked steps:

(a) defining frial objectives;

(b) determining the required environmental conditions;

~ (c) choice of treatments, treatment levels and arrangement of
{reatments;

determining replications within and across farms;

VYerifi-
cation

Exploration | Adaptation

- choice of an appropriate statistical designs;
Leve! of kHO\'.Vlf:dgC/ determining of the plot sizes;
confidence with technology defining information to be gathered.
armer — researcher t++ T + _ The following summarizes some essential considerations to be made for
F
collaboration g planning of on-farm trials,
r— | .
Required farmer expertise 4 ++ +
. R + - . . -. .
Data precision and detail T+ ++ Definition of trial objectives
— A I er defining the problems and proposfng possible solutions in the diag-
Possible Slgm_ﬁcf"“ce of A tic phase, objectives are set now which define what the research team
agronomic criteria the farmers want to learn from the trial. The definition of objectives in-
| agronofpic CIReHE |
. ++ i
Possible significance of + 4+ ++ : o o ) .
) A thé crop or crop association which is subject of the trial;
soclo-economic criteria )
N the type of treatment to be tested and its effect;
Possible no. of treatments +4++ T+ the. nature of information to be collected for the assessment of the treat-
. ments;
ement responsibility + ++ th ¢ natoral and socio-economic environment under which the treatments
Manag P .
of farmers ate to be tested.
Number of farmers + +
involved
+ = low
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The integration of new inputs (like varieties, fertilizers or chemicals for
plant protection) into existing farming systems is the most common and the
trial covers different agro-ecological zones or - simplest type of trial. It is relatively easy to test, it is nermally attractive to

her differences concerning natural conditions (such as soil d.ifferefnces farmers and it provides resuits relahvely fast,
other the same zone) or if different “target groups® were identified. - The introduaction of new crops is a task which is more complex, but
glth}indiff:rences should be considered because the potential innovations to . oftent 'crowned Wi.th SlCCess. .It involves screening :'«_tdapted varicties and de-

uc veloping appropriate production and storage techniques as well as examin-

ing marketing facilities, social acceptance etc. The introduction of new

crops, sometimes tried for diversification of agricultural production, is in
farmers, or . fact a relatively demanding interdisciplinary task.

_ have different effects under _dlffefﬂm natural fc?nilt?sns’ or _ A change in cropping teckniques or patterns is promising only in con-

_ be assessed differently by different groups ol Lariets. nection with the introduction of new inputs or new crops or with drastic

s helps, on the one hand, to restrict the trial changes of production conditions. Experience has shown that without major

ing desired condition o ; £ X i
im]?lii?gl%aﬁ on to relevant agro-ecological conditions or target groups changes in inputs or production conditions, cropping patterns and techniques

5272 Defining desired natural and socio-economic conditions

This step is required if the

be tested may

not be appropriate for all zones and conditions or for all groups of

e other hand to allocate cqual numbers of experimental units to are usuaily well adapted to the circumstances which farmers face. In particular,
and on the 0. caeget groups attempts to modify spatial arrangements or planting times often fail.
all relevant zones or ta % targ ot gr(;ups are identified there arc two alter- Testing physical or biological seil conservation practices addresses the
A.xfter I:E:leVa'nt Z.Onefi (r)nentgtion' (a) one tria} is implemented for ecach growing medium rather than the crops grown. Results in terms of productivity in-
na::ezri(:;‘r;;’:a;‘olzg eor (b) om-: large experiment is carried out with ‘creases can be measured only after several seasons. Farmers are, therefore, often
Z0 ’

w,ones” or “tarcet groups’ as a component in a single hierarchical analysis ot in favour of this type of trial, even where they suffer from serious scil fer-
zones o hg ; s d option is preferable where it is desired to keep the Allity problems. Tt proved to be advantageous fo combine this type of trial with
of variance. The secon 1 (fd as small as possible. Both options facilitate the esearch questions of a more short-term perspective in order to keep farmers mo-
nurr}be_:r of farmer’S m\;‘o " teraction between environmental factors and vated. Trials of long duration, large plots and frequent modifications of treat-
statistica! aniflySlS; (-) d“tlo ield parameters. Furthermore both alternatives ‘ments during the trial must sometimes be approached in an unconventional way.
treatments with ‘mgd.r tiy ate \ghether different target groups assess the ue to large plot sizes it is often not possible to accommeodate the whole set of
allow rcsearf:hcrs t? lr.!;etzr get roup characteristics were used as strafifica- treatments in the same farmers' field. Small farmers are also often unable to
t?eamu?nts. differently, 1 get & aintain a uniform cropping pattern in all plots throughout the trial implementa-
tion criteria. s f desired zones or farmer groups before trial im- tion. Intensive discussions with farmers to determine their preferences therefore
Ao de.fimt'mnio Iy superior to a stratification after trial implementa- ‘may play a more prominent role in the tral analysis than data concerning
plcment—atmn o id pabie risk that the one or the other relevant zone hanges in productivity, which can be better collected at experimental stations.
which bears a cONSICER ~The number of treatments as well as the number of replications must
e decided. In a trial with farmer participation as many as 8-10 treatments
ay be tested in exploratory experiments requiring only smail plot sizes
.. the screening of different varieties). A broad cheice of alternatives
ment, defined by the trial objectives, effects a number of. or farmer assessment i-n expioraf.ory exper?mf?nts red‘uces the risk that reseafchers
isi ith regard to trial design and implementation, namely arrange save out, on the basis of their own criteria, options which may be viewed
e st g‘l design, plot size, necessary records and expected dura ourably by farmers. Usnally the number of treatments is considerably smaller
H-Em and Statis{im t l?t gai,sc? deterrr;ines the enthusiasm of participating: 1 adaptation trials, depending on the technology involved and the plot size
tion. Not the least 1 equired. Not more than 2-3 freatments are applied in verification irials.

tion,
or tarpet group is gventually underrepresented.

523 Choice of type and number of treatments

The type of treat

farmers.
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Suitability ( is it really an answer to the identified demand?) and relev-
ance (is it a realistic option for the farmesr?) are examined for each pro-
posed treatment. For example, full factorial fertilizer triafs are useless if
only a certain compound fertilizer is available to farmers. Or when testing
intercropping systems, crop combinations or individual crops that will not
be planted by the farmer should be avoided.

Farmers' practice is always the control treatment. Because of the

high variability of “farmers' practices” the literature sometimes suggests the
utilization of an average “local standard” (based on the most common local
practice) as the control in order to increase the precision of the statistical
analysis. [t is not, however, the purpose of an on-farm trial to prove the su-
periority of a proposed innovation over an artificial standard but rather over
the real, unfortunately highly variable, farmers' practice. It is therefore rec-
ommended that each individual farmers' practice be used as the control
treatment. Where a standardized control appears to be necessary in explora-
tory or adaptation experiments (for example to analyze the interaction be-
tween environment and treatment) it is suggested that two control treat-
ments (individual farmers and standardized) be used. In the verification
trials only individual farmers' practice should be applied.

5.2.4 Arrangement of treatments

The most simple arrangement of treatments is the farmer- designed arrange-
ment. In this case all participating farmers individually decide the arrange-
ment of treatments. Farmers are only provided with test materials (like seeds)
and/or some basic advice (not instructions!). Farmer-designed experiments are
easy to implement. They arc recommended for all experiments which mainly
aim at gathering information on farmers’ assessment of treatments.

Collecting agronomic data cails for formal and standardized arrange-
ments. Some possible arrangements include

{a) a single- factor arrangement comparing different levels of one factor, or
(b) a complete factorial arrangement comparing all possible combinations
of the selected levels of two (or more) factors, or (¢} an “add on” or step-
wise arrangement for three or more factors in which supposed innovations
are added factor by factor to the control (see Table 5.3 for examples}.

A “superimposed’ arrangement is one in which researchers add ex-

perimental treatments (like N-topdressing or pesticide application) to fields

already planted by farmers.
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The number of treatment levels is highest in the exploratory and lowest
in the verification phase of a trial. The number of desired levels determines the
choice of the appropriate arrangement. The highest number of treatment levels
‘is possible in a single factor arrangement. A factorial arrangement with two
factors will allow for 2x 2,2x 3,2 x4, 2 x 5 or 3 x 3 factor levels (conside-
ring a maximum of 8-10 plots per farm). An “add on” amrangement only
allows for two levels of each factor: the “farmers'” level and the “improved”
one. The application of the “add on” arrangement thercfore depends on the

* knowledge of appropriate factor levels.

In the initial phases of an on-farm trial, which often require the compari-
son of a relatively large number of treatment levels, single factor or com-
plete factorial arrangements would be most appropriate. The “add on® ver-
sion is suitable only for an advanced phase of a trial where it is particularly
useful for providing information on fammers preferences for the different factors.

525 Replication within and across farms

Replication (i.e. implementing the same set of freatments repeatedly) helps
to increase precision. With the increasing number of replications the chance
to detect real treatment differences increases. In on-farm experimentation a
distinction is made between replication within farms and replication

across farms.

The more valuable type of replication is that across farms (i.e. implementing
the same set of treatments at several farms within one experiment). This is re-
quired for the collection of agronomic data as well as for socio-economic infor-
mation. Tt helps o achieve a good representation of different farmers' views and
of the usually heterogeneous environmental and management conditions.

The necessity of replication within farms (i.e. applying the same set of
treatments repeatedly within the same farm) is disputed. It can be useful for
agronomic data if the interaction between farm conditions and treatments
is to be analyzed. But it may not always be necessary for this purpose, be-
cause differences between farms can be related to:

— environmental factors (e.g. soils or weeds), and
— management factors.’

A representative range of farms will take care of the factor “environ-
ment” within the farm / treatment interaction {see Chapter 5.2.2). Replica-
tion within farms is therefore only useful if there is a strong management /
treatment interaction to be expected.
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Table 5.3  Appropriate arrangements of treatments in on-farm experimen-

t' Replicationt within farms to gain precision with regard to agronomic data
tation

shoul therefore be kept to a minimum. The higher the number of replicates
within a farm
— the less the farmer will be able to understand the trial and draw his own
conclusions; :
~ the fewer the number of treatments and the smaller the plot sizes.
More than two replications per farm do not appear to be appropriate in
trials with farmer participation. Testing a treatment twice per farm can be
useful in exploratory or adaptation experiments to analyze farm / treatment

Farmer Completely open; very useful for
designed assessment of treattnents by farmers,
often not appropriate for satisfactory
agronomic data; applied in the
exploratory and the verification trials.

Single-factor Compares the selected levels of one Varieties, fertilizer or . h -
single experimental factor. manure levels or applica- interaction. For most trials {(in particular where farmers assessment is the
Facilitates testing of rel. large tion technique, spatial main objective) replication across farms with one replicate per farm will
number of factor levels. Used in atl | arrangements, different suffice. One replicate per farm should be the standard in verification trials.
stages of OFE, for agronomic data green manuring plants,
as well as for farmers' assessment. different phys.soil

conservation measures.

Complete Compares all possible combinations Varieties x fertilizer levels, 5.2.6 Considerations for the statistical design of formal ‘
factorial of the selected levels of two or varieties x spatial . ’ .
more factors. In OFE the number of arrangements experiments
factors should be restricted to 2. varieties x time of planting,
Facilitates the analysis of interac- types x levels of fertilizer,
tions between treatments. Applied in physical x biclogical soil . . .
the exploratory phase, also for conservation measures, 5.2.6.1 Relation between number of replications, treatments

adaptation/refinement, useful for
agronomic data collection, less
suitable for farmer assessment,

and zones

The number of replications required must be seen in connection with the
number of treatments, the number of zones or target groups defined, the ex-

Add on or For testing more than one factor, Step {1) everything at

stepwise each at 2 levels. Control is “all farmers practice; (2) as 1, pected experimental variability and the magnitude of difference which the
factors at low level”; the higher but with improved variety; researcher needs to detect. As a rule of thumb, degrees of freedom for the
factor levels arc added,one factor at | (3) as 2, but with fertilizer error term in the analysis of variance between 15 (Mutsaers et al,, 1986)
a time, up t?éflcsmd technology f’d{‘jed’ (4) as 3, but with and 20 — 30 (Hammerton and Lauckner, 1984) are suggested in the Lt~
package”. Facilitales lesting of a increased plant population . o
number of factors simultaneously in | (“technology package”), or erature. 20 degrees of freedom appears to be reasonable if the variability
a relatively small trial. Requires, step (1) everything at due to environmental or management influences is expected to be relatively
however, some knowledge about farmers practice; (2) as 1, low; 30 appears to be more appropriate if it is expected to be relatively
factor effects and interactions: but with soil erosion high. (Formulae for the calculation of degrees of freedom are given in
(-) factors are added in order of structures; (3} as 2 but
their expected importance (-) appro- with green manure; (4) Table 5.4) .
priate factor levels are to be applied | as 3, but with tree Table 5.5 shows some examples of the relation between the mumbers
(-) interaction effects cannct be integration. of zones, replications within farms, replications across farms (=number

analyzed. Applied in particular for
verification/validation, also for
adaptation/refinement, uscful for
farmer assessment, to some extent
for agronomic data.

of farms) and treatments. It is apparent that the number of farms required
to reach the desired degrees of freedom for error does not decrease signifi-
cantly with increasing the number of replicates per farm from 1 to 2. As
well the application of zones (or target groups) as an experimental variable
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does not change the total number of farms required considerably, though it able 5.5
reduces the number of farms per zone. Only the higher number of treat '
ments in the early phase of a trial as compared to the final stage decrease
the number of farmers statistically required. :

Allowing for a relatively high number of farms dropping out, the
number of farms needs to be increased by roughly 10-20 % above the.
statistical minimum. In practice, however, the number of replications

across farms is often determined less by statistical requirements than by re- :

Design of on-farm experiments (randomized complete block)

source limitations (first by the staff required for installing, monitoring and Desired df 20 20 20
supervising the trials and second by the means of transport needed). '
No. 10 6 3
; plots/field
Table 5.4:  Calculating degrees of freedom for “error” (randomized com-
lete block design) .NO of 1 L 1 1 2 1 2
P “ZO1es,t.groups
No. of 1 2 1 2 2 1 1
reps./farm
No. of 10 |5 6 3 3 3 3
treatments
: Minimum 4 5 5 10 |5 11 5
no _ no df= (E-1)(t-1) no. of farms per
no yes df= z(f-1) (t-1) zone/targ. group
yes 1o df= fir-1)t-1)
yes yes df= zf(r-1)(t-1) Proposed no. of | 5 6 12-15 6-8 § 30— | 15
farms per 50 25
df = degrees of freedom (error) zone/targ. group
t = number of treatments Total no. of s P 1
f = number of farms per zone (or target group) : P ) —15 12— 1 30- 30-
r = number of replicates per farm Arms 16 {30 50
K number of defined zones (or target groups) Plot size 100200 m*
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5.2.6.2 Experimental designs

bl to bear the risks involved. As a rule, the total area required for a

. . . : t d 5-10% of th area of a farm in th -
The research design most widely used and applicable in all phases of on-farm uld mo exece ° . croppmg 1 e ex

experimentation for almost all research objectives is the “randomized com-
plete block design® (RCBD) with one or two blocks (=replicates) per farm. Iiy
primary feature is the employment of blocks of more or less equal size, each of
which contains all treatments which are distributed randomly. It is applicab
for all treatment arrangements suggested in Chapter 5.2.3. In the randomization
of factorial experiments all treatment combinations are treated alike.
In the split plot design, levels of the first (main) factor are placed in
Jarge plots (“main plots”) which are sub-divided into smaller plots (“sub:
plots™) typically each containing all levels of a second factor. Split plot d
signs arc appropriate in the exploratory or the adaptation/validation phase
of a trial, if cultivation practices required by one factor (like physical
soil conservation measures or land preparation techniques) call for the
use of large plots. This factor will be assigned to the “main plot”. :
should be bome in mind, however, that measuring the effects of the mam
factor is less precise than for the second factor. :
In incomplete block designs every farm contains only a fraction of th
complete set of treatments. These designs are applicable where the size of
plots and/or the number of treatments (possibly in trials dealing with soit
conservation measures) does not permit the allocation of all treatments
one farm. It is recommended that these designs only be used in exceptional
cases in the exploratory phase, because the comparison of treatments is
rather difficult for the farmer and the analysis is relatively complicated.

f labour requirements, which need relatively large plots in order to
fairly realistic results. Trials on varieties or fertilizer application
d smaller plots than trials on tillage, pest control or soil conserva-
easures. Plot sizes are increased if plant samples are to be taken be-

ence, give farmers a better idea of the advantages or disadvantages of a
oposed technology.
5.2.7 Plot size '

The plot size depends on the purpose of a trial, the type of treatment or in- zes should therefore be chosen as large as practicable

novation, the number of treatments and replications in relation to available
field space and the homogeneity of the soil. Plot size also depends on the
measurements and observations to be performed.

Generally plots are smallest in exploratory experiments and largest in
verification trials. In exploratory experiments plot sizes are often deter-
mined by the necessary number of freatments and replications to be accom-
modated. In adaptation and verification trials the plot size .is determmed
more by the measurements and observations required.

Trials should not impose burdens on the farmers. Hence it is amport-
ant to consider whether the required labour will be available when it is
needed without distorting normal farm operations and whether farmers will

distinction is made between gross (whole) and net plots (area of the plot
hich observations and measurements are made and which is eventually
ested). Plants near the border of a plot can be affected by treatments or
ditions of the neighbouring plot and may therefore not produce repre-
ive results. This can be the case, for example, in variety trials involv-
rieties with different growth characteristics (height, tiller or spreading
haracteristics), in fertilizer trials, in land preparation trials, in pest control
Is,’etc. These effects can be eliminated if border rows are defined during
experimental design. Measurements and observations are restricted to
et plot area excluding the border rows.
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The significance of “border effects” and the number of border rows re-
quired depend on the type of the technology to be tested. 1 or 2 border

rows at either side of a plot will suffice for most trials. Larger border areas .

are necessary, for example, in pest control trials where wind drift of spray
dust or movement of pests from plot to plot may affect the results.

Table 5.6:  Plot sizes for different experiments

Exploratory | depending on technology and purpose

— often small (10-30 m* for screening of varieties)

— can be large (like 100 m” as example for dialogue on
innovation on soil fertility management during
identification of options for experimentation)

Chapter 5 Experimentation

Adaptation | commonly between 30 and 100 m*

~ 30-50 m’ for variety or fertilizer trials

— 50— >100m® for trials on cropping patterns, inter-
cropping, soil fertility, pest control

recommended 100 m® or more
(upper limit about 5-10% of farm area)

Verification
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5.2.8 Data to be collected

The collection of data during trial implementation is not an end in itself.
The data required are to a large extent determined already by the objectives
formulated. Careful planning of measurements, observations and opinions
to be recorded helps to make sure that the data nceded for an appropriate
analysis are made available and to avoid wasting resources gathering un-
necessary data.

Data to be gathered can be differentiated according to

.(a) their nature

primary experimental data (data on those variables defined under objec-
tives which are supposed to show the response of the experimental ma-
terial to the treatments applied),

information on the environmental setting,

{(natural and socio-cconomic environment),

supporting data {on field operations performed, resources used, pests and
diseases and other factors affecting trial results);

(b) their importance

essential data, the “key set” of data required to do a meaningful trial
analysis,

useful data, helping to interpret trial results,

unnecessary data, which are often recorded in large quantities as a rou-
tine but never utilized.

. The data required are different from trial to trial. They depend on the
type of the technology to be tested and on the questions to be answered by

the trial. A key set of dala considered essential in all cases is presented in
Table 5.7.
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Table 5.7  Key set of trial data

Primary experimental data (depending on defined objectives)

— yield parameters as defined by objectives,
— farmers' response
(a) end of season = farmers assessment of
» produce quality {(colour, processability, cooking quality, taste,
storability);
o effectiveness of resource utilization (productivity related to area
of land, inputs and iabour);
e availability of inputs and marketability of produce;

{(b) in season following trial season
o adoption/degree of adoption of tested technology;
e reasons for adoption/non adoption;
s modifications tried by farmers.

Supporting data (useful for analysis of agronomic daia)

— germination count or score;

— harvest standcount;

— count of missing hills or measurement of vacant area;

— dates for key field operations;

— inputs used (type and amount);

— dates describing crop development (emergence, flowering, maturity);

— factors affecting crop development (weed infestation, pests and
diseases,mistakes made, effects of soil variation).

Environmental setting

{a) socio-economic conditions

— describing representateness of farm, like: farm size, family size,
labour sources availability of/distance to input and produce markets;

— necessary for economic considerations, like: input costs and produce
prices at local markets;

{b) natural conditions

— rainfall (daily records);

~ slope, location in toposequence;

— sotl (depth limitations, stoniness, texture, org. matter, if possible
laboratory analysis for macronutrients ;

— plot history (duration of cultivation;crops and fertilization last season).
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5.3 Implementing on-farm experiments

5.3.1 Organizational aspects

Good organization is vital to the efficient execution of the trial programme.
The issues discussed below include farmer organization, staff organization,
training and equipment required for the planned implementation.

5.3.1.1 Farmer organization
The mode of farmer organization determines

s representativity of results,
e fravelling / transport requirements of the programme,
s the number of farmers who can be efficiently monitored,
o the quality of communication with farmers, and eventnally
e the confidence of farmers in the research staff.
Travelling to visit farmers during trial implementation is not only the
most costly factor but also the most time consuming activity in the execu-
tion of on-farm experiments. An efficient organization of participating
farmers helps to reduce transport costs and fravelling time required per
farmer. Consequently more farmers can be looked after and/or more time is
available for communication with every individual farmer. Better communi-
cation will eventually improve mutual trust between farmers and re-
searchers.

Of all the possible modes of farmer organization two ends of the spec-
trum are presented here:

(a) a scattered distribution of farmers and
(b) a “representative village approach”,

With a scattered distribution, farmers are relatively uniformly dis-
tributed within a given target area. The approach is quite common, in par-
ticular in extension programmes with a favourable distribution of field staff.
The approach facilitates the choice of representative farmers or farmers
working under representative conditions, provided appropriate selection
criteria are applied. The major disadvantage of the scattered distribution of
farmers is that the time required per farmer is relatively high just for travel-
ling. The practicality of this approach clearly depends on the size of the
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project arca and the quality of the road network. A result frequently ob-
served is that communication with farmers is restricted to a minimum and
an effective “dialogue on innovation” for farmers' assessment of the trial
technologics is not achieved unless the number of farmers is kept low.
More often than not sketchy supervision also results in poor agronomic
data.

In a representative village approach a small number of villages are
chosen which represent the natural as well as the socio-economic condi-
tions of the programme arca. A practicable procedure is to define zones
with relatively homogeneous natural and socio-economic conditions (see . i ~
Chapter 2.4.3) and to identify one or two representative villages within .
every relevant zone for trial implementation.

Within every village the required number of suitable farmers is selected.
The chosen villages are particularly involved in the exploratory and adap-
tation phases of a trial, which require intensive commurication with
farmers and/or detailed and exact observations and measurements. :

During the verification phase the trials are carried out on a larger scale
with representative farmers in the area surrounding the trial villages. In
this phase farmers are guided by extension workers whereas the involve-
ment of researchers is restricted to a minimum,

The representative village approach eases communication with farmers
as well as data collection and supervision of field work. It facilitates the
use of Feld days and community meetings as means of communication.
The employment of specially assigned field staff is simplified. The ap-
proach requires, however, a clear and detailed description of agroecological
zones. Furthermore it may hardly be feasible without specific field staff for _ ;
advising farmers and for data recording, because the concentration on few g # AT
villages in the early stages of a trial can result in a relatively high number I il

of farmers per village. ' . @ \

Figure 5.2:  Distribution of farmers in a representative village approach
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How long should the same farmer be involved ?

Regardless of the approach chosen, it is worthwhile considering how long
the same farmer should be involved in trial implementation. Experience
has shown that a long term involvement of farmers is advantageous in those
phases of a trial which require intensive communication between yesearchers and
farmers or precise trial implementation, ie. in the exploratory and adaptation
stages. An important factor in this respect is that it requires sufficient time to
achicve the necessary relationship of mutual trust between farmers and re-
searchers. A firther advantage is that farmers' understanding of the principles of
trial implementation improves from season to season.

It is therefore a good idea to maintain the cooperation with the same farmers
over a number of scasons for trials in the exploratory and the adaptation stages. A

change of farmers will be, in any case, required when an experiment enters the
verification stage. Then participants representative of the intended target group

are needed to study the acceplability of the trial technology rather than fanmers
who are already familiar with the principles of the experimentation.

5.3.1.2 Staff organization

On-farm experimentation is relatively undemanding with regard to the per- -
sonnel required. Programme contents and methods, however, need to be ad- |

justed to the personnel actually available. Project practice has shown that

sophisticated programmes require highly skilled personnel whereas simple -

programmes can be run with just a minimum of staff.

There are ussually two levels of personnel: the professional rescarch -

staff and the field staff. .
The ideal staff composition at the professional level consists of an ag-

ronomist and an expert with a socio-economic background. The first is re- .

sponsible for the agronomic aspects of trial design, data gathering and ana-
lysis whereas the latter takes care of social and economic aspects — In
particular farmers assessment of tested technologies. The exploration of de-

mand for innovation and the identification of appropriate options for ex-

perimentation should be implemented as a team activity.

In most programmes only one of these two experts will be available. In .

smaller programmes it may be sufficient to work with part time staff at

the professional level. This can be achieved either by employing appropri- .
ate short-term experts or by involving extension staff with sufticient know-

how concerning on-farm experimentation in part-time research activities.

5.3 Implementing on-farm experiments

Care must be taken that programme contents and methods are

. adapted to the professional skills of staff at this level. Without profes-

sional staff with a reasonably high level of knowledge concerning agron-
omic research methods, the focus of a programme should be more on the
verification of results obtained elsewhere rather than on the development
of new solutions. Data gathered in this case would be of a more qualita-
tive nature, concerning, for example, the response of farmers, the adoption
of tested solutions and meodifications undertaken by farmers, rather than
exact agronomic data, There is some risk that agronomic data collected
without sufficient know-how could be inappropriately used; i.e. that they
claim a precision which does not exist and that they are subject to misin-
terpretation if principles of trial design and analysis are not appropriately
applied.

Table 5.8:  Number of farmers that can be assigned to one staff member

Extension field staff 2-4 farmers
(part-time implementing trials)
Research field staff 15-25 farmers

(full-time implementing trials)

Professional level research staff 50-80 farmers

Experience has shown that the management and supervision of an
OFE programme of reasonable size is a full time job. With only part-time
staff at the professional level, an intermediate staff level between the pro-
fessional and the field staff which may be called “supervisors” is required. The
responsibility of the supervisors will be mainly the logistical planning, guiding
of field staft during the season and verification of data recorded by field staff.
The field staff assists farmers with the trial implementation and do a
considerable part of the data recording, in particular concerning agronomic
and other measurable or easily guantifiable data.
A question often considered with regard to field staff is, whether spe-
cially assigned staff should be employed for trial implementation or al-
ready available extension staff should be used. An experience with the lat-
ter approach is that it is difficult to motivate extension staff to take over
the trial implementation as an additional task. The fact that it is usuaily the
better members of staff who are chosen to perform additional duties is fo
be borne in mind here, As a result, many of the trials established eventually
fail. Rates of failure as high as 50% to 80% were observed in some pro-
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grammes conducting trials with extension field staff. The implementation of
cxperiments by extension field staff appeared to work satisfactorily only in
projects which considered on-farm trials as part and parcel of the extension work.

Considering costs and impact of trial failures, it seems to be advant-
ageous to employ special staff to at least carry out those trial phases which
require accurate field work and precise agronomic data. This can be
achieved, for example, by relieving extension workers from other duties as
long as the trials are carried out. :

A suitable compromise would be to employ specially assigned staff for
exploratory and adaptation experiments, especially if farmers are selected
according to a representative village approach. The verification phase,
which requires less precise data of a more qualitative nature and only little
guidance to farmers, can be implemented by extension staff within the :
framework of normal extension activities.

3.1.3 Equipment required

n-farm experimentation is impossible without transport facilities for all
taff levels. This represents the most important equipment cost. In addition
only very basic equipment is necessary for input and yield measurements,
“for field layout, rainfall measurement and soil sampling. A list of essential
_equipment is given in Table 5.10.

‘Table 5.10: Essential equipment for on-farm experimentation

- motorcycles or bicycles for field staff
{(depending on distances to be travelled);

— motorcycle or 4-wheel-drive vehicle for professional staff,

— tape measures (field staff, 1 per person) ;

— spring balance scales (field staff, | per person) ;

— field notebooks (field staff, 1 per person} ;

— rain gauges (field staff, 1 per person} ;

— gunny sacks or bags (to collect harvest produce),

"~ small paper, cotton or plastic bags (for input distribution and crop
sampling);

— soil auger (if soil samples are to be taken);

— precision balance (if precise measurement of inputs, e.g.
seeds, fertilizer or chemicals, should be required).

Table 5.9:  Responsibilities of different staff levels in the implementation
of on-farm experiments

Professional staff

— designing experiments;

- annual work planning;

— revision of trial design and work planning with trial farmers (“dia-
logue on innovation”);

~ training of farmers and field staff;

— analyzing trial results;

— gathering data regarding farmers response (“dialogue on innova-
tion ).

Professional staff or supervisors

planning and provision of equipment and inputs;

checking field selection, layout and execution of field operations;
— guiding field staff during trial implementation;

verifying data gathered by field staff.

Field staff
— selecting trial fields;

— laying out trial fields jointly with farmers;

— puiding and assisting farmers during trial implementation;

— gathering agronomic data and data on environmental background
conditions.

'5.3.2 Programme activities

|

:_:Timing of activities

|

The timing of programme activities depends largely on the type of treatments to
be applied. In the case of “superimposed” treatments applied in fields already
planted by the farmer (e.g. pest control techniques) it may be early enough to
‘start activities at the onset of the season. An early initiation of programme acti-
vities is, however, necessary if a trial requires specific land preparation or plant-
‘ing. A time schedule for the latter kind of trial is proposed in Figure 5.3,
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Revision and refinement of trial design with farmers - .
An important activity is the revision and refinement of trial designs and - = ?
workplans with those farmers potentially invelved in the implementa- & . 8
tion of the trial programme. Group discussions are the most appropriate means = g » . f “
for this step. In a representative village approach (see 5.3.1) these discussions L= w19 § 2 g By | g =
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Choosing farmers I
The meetings can be eventually utilized also to choese farmers for par- I - l
ticipation in the exploratory or adaptation phase of a trial. After the revi- i
sion of the ftrial designs with the group of farmers is finalized, objectives E
and contents of every trial discussed is summarized by the research staff, - i l
Thereafter farmers are asked to volunteer for participation, The final choice = ' ;
is made by the researchers according to a set of criteria defined beforehand:: § I I '
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A number of further procedures for the selection of participating farmers
is drawn up in Figure 5.4. With regard to the exploratory or adaptation.
phases of a trial, a preselection of farmers according to defined criteria can

“Figure 5.4:  Different possibilities for farmer selection

be made by field staff, by key informants or by farmers previously partici- Exploratory and adaption experiments Verification trails
pating in trial programmes. The preselected farmers are invited to group
discussions which are used fo refine trial designs and to do a final selection Scattered or any other Represcntative
of farmers for participation. farmer distribution village approach
A broader participation of farmers is aimed for in the verification phase 0] @ &) 4
of a trial. One practicable approach for farmers' selection is shown in Fig- b . key
; X 3 . researchers extensionists : field days at
ure 5.4. During the adaptation phase of a trial, farmers of the surrounding preselect preselect informants ada tatior}:trial
villages are invited for field days to discuss objectives, contents and results farmers from | |farmers from pfﬁﬁ};zt tor foemore
of the trial. In the following season farmers of the respective villages are | previous total from total of surrounding
invited to participate in the subsequent verification phase. A further selec- programimes | | population population villages
tion from volunteering farmers may no longer be necessary at this stage. It
is better to work with more participants than necessary rather than to of: .
fend an interested farmer. A high number of velunteers also indicates that v v
the trial technology meets farmers' demand. - group meetings with preselected farmers I village Lextension meetings
It appears to be feasible and appropriate to integrate the verification phase meetings

into extension programmes. The level of support to farmers is relatively low as
this phase requires almost no activities apart from explaining trial ObJGCtIVCS
contents and procedures as well as recording of required data. 1 ¢ h 4

trial chjectives
Provision of inputs trial objectives and contents are explained by researchers and contents are

. explained

A controversial issue is that of providing inputs to trial farmers free of by extensionists
charge. An important argument against this is that it may bias farmers in

favour of the trial technologies or cause them to withhold their true opinion
on a potential innovation if a repeated provision of inputs is expecte
Some incentives, however, may be required to motivate farmers to partici-
pate in the programme. This is especially the case at the beginning of the
programme or when technologies are tested of which farmers are somewhat:
skeptical. A reasonable compromise would be that farmers provide those in-
puts (like local seeds) which they use anyway, whereas the programme pro-
vides the new inputs to be tested (c.g. seeds of new varieties, fertilizers), If
this arrangement is used throughout all phases of a trial, it is of particular
interest to monitor to what degree farmers adopt the new technology in the
first season after participation in the trial. Fixed rules on the provision of
inputs are not proposed here as the appropriate procedure largely dcpends.
on the local situation.

! :

farmers volunteer farmers volunteer l

v v

extensionists select
farmers if necessary

v VL

hartécipating farmers participating farmers

researchers do final selection according to defined criteria ,
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Training of farmers and field staff

Annual training of farmers and field staff is useful to

C (55
o clarify roles and expectations of farmers, field staff and research

familiarize farmers and field staff with the principles of on-farm ex-
[ ]

perimentation and

i p i al.
lnt duC faﬂ’nBI‘S 11 st f in h 161 lm Jpik:l Th h aCtual in
[ ] TO £ a tl a! to the 1 e tation O the

icipating i loratory
ini ‘ ‘ T farmers participating 11 the exp
training of ficld staff and © . /
E: ag:ptat%on phase of a trial should be generaily ca'rrieq outhlgepggn
;')gssional staff. The basic training necessary for the venﬁcat;gn ;_)th o o
be implemented by the responsible field staff member equipped with app
e

priate guidelines.
Timely training b | ‘
tions correctly.

sald layout and all subsequent operations .
pia"r[lh:e!s(lljb?z:t of training (see Table 5.32} is basically the same for field

staff and farmers, though differences with regard to detail an depth are ap-

. h f

- - {_. f ff
ploi” idte. Ab the Bch:l 1ence O armers aild sta I.II.Cl ¢ases 1n ‘ e course O
10ng—tcrm COOp(:Idtlon, C()ntelits aﬂd depth Of trall’lll’lg muSt be adapted.

Joint traiming of farmers and staff is not always socially acceptable.

elps staff and farmers {0 select suitable fields and to
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Table 5.11: Some criteria for the selection of villages, farmers and fields

(1) Villages :
— Representateness (based on resuits of diagnostic phase), e. g.:
e regarding natural conditions (topography, soils, rain etc );
» regarding socio-economic circumstances (access to markets,
off-farm employment opportunities, ethnic composition, etc.);
— accessibility during rainy season;
— distance to researchers' duty station.

(2) Farmers

- (enuine mterest in participation;

— ability to provide appropriate land and required labour;

— representateness (based on results of diagnostic phase), e. g.:

s regarding resources (land, labour, inputs commonly used);

* regarding production goals (subsistence or commercial orientation,
crops or livestock);

¢ regarding income from / time spent for non or off farm work;

s regarding age, sex, ethnic group or other relevant criteria;

cultivation of test crop as a routine (if applicable);

— high level of experience with test crop (if applicable);

— good ability to communicate with researchers/express thoughts;

known by community as local experimenter,

(3) Fields

-- Representateness
¢ regarding natural conditions of the area;

o regarding defined trial objectives;

— accessibility during rainy season;

— temoteness (consider efficient utilization of time);

— uniformity of soil within trial plot;

— crop history {consider whether uniform cropping pattern, fertiliza-
tion, husbandry practices were applied within field; avoid virgin
land as well as fallow plots);

— farmers' intentions with field for trial season (select only fields
which were to be planted with test crop anyway).
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Table 5.12: Important subjects for {armer and staff training

_ Definition of “experimentation™.
. Explanation of the role

o the farmer will play;

o field staff will play.
— Reasons why farmer's role is important.
— FExplanation of what farmers can hope to gain.
— Explanation of what farmers cannot expect.
— Desctiption of objectives and purpose of the present trial.
_ Information researchers are interested in.
— Detailed description of treatments.
- Explanation of

» field layout and demarcation;

o treatment application;

s execution of field operations

following farmers' own practices;
uniformly applied to all plots of a field.

— Explanation of data recording (including significance of respec-

tive data for trial analysis).
_ Contributions expected from the farmer (e. g. seed, land, labour,

ideas and opinions etc.). ‘
_ Contributions to be expected from the researchers (e. g. support

during trial season, ideas and opinions, inputs).
— Explanation of what is going to happen with harvest.

Plot layout and demarcation
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Trials frequently fail because field staff and farmers do. not sufficiently
understand symbols or abbreviations used to identify treatments in the
layout plan or on plot labels. A test of symbols or abbreviations used be-
fore trials begin can help avoid mistakes. Care should be taken that the
same symbols or abbreviations are consistently used in the layout plan, on
the plot labels, on containers in which inputs are provided and on bags ’dis-
tributed for trial harvest.

Application of treatments and execution of other field operations

An important principle regarding field operations was already men-
tioned under “Planning of on-farm experiments” (Chapter 5.2): as a
rile, every farmer follows his own practices with regard to non-treat-
ment operations. An exception (i.e. the standardization of non-treat-
ment operations) is permissible only if the trial objective is to clearly
prove the adaptation of treatments to different natural conditions (e.g.
soil or rainfall) and if it is likely that management differences will
change the results.

Nevertheless some kind of “standardization” is necessary. Altough they
are self evident, the following points will be mentioned here because they
deviate considerably from the usval farm practices and their omission often
causes trials to fail:

Within a given trial field ali field operations should be

o applied uniformly in like manner to all plots;

o finished within the shortest possible time, preferably not exceeding one
or two days.

In exploratory and adaptation experiments it may be necessary that
treatments are applied jointly by farmers and field staff in order to achieve

Plot corners are demarcated with pegs and plots are labelled in order to facili-
tate an easy identification of treatments in the field. Trial layouts and demarca-
tions are made by field staff in cooperation with participating farmers.

For those trials which require a special land preparation, it is advisable
to lay out the trials and demarcate the plots before farmers cultivate their
land in order to give them sufficient time for preparation.

In many cases it will be necessary to adapt the layout plan given in the
trial instructions to the conditions actually existing in the field. The necess-
ary basis for this can be created by practical exercises during the staff

training.

useful results. In verification trials, the application of treatments is demon-
strated to and discussed with farmers during farmers’ training, A brief repe-
tition with every farmer in his trial field just before planting is usually ad-
vantageous. Treatment application is left to the farmers. The way treatments
are applied already reveals attitudes of the participating farmers. Observa-
tion of how farmers handle treatment application is 2 good basis for sub-
sequent discussions.

The implementation of all other field operations is the responsibility of
participating farmers. However, it is advisable that field staff discuss with
farmers what operations should be performed before the next visit in order
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to make sure that the two rules mentioned above are followed and to en-
sure that farmers neither pay special attention to the trial fields nor neglect
them.

Afier trial harvest the produce should be available to farmers in such a
form that it can be processed or stored in the usual manner. Farmers who
want to store their trial maize unshelled would, for example, usually not
accept that all the trial maize is shelled after harvest in order to measure
the shelled weight. A sufficiently precise result could be achieved here by
by shelling only a sample in order to calculate the shelling percentage. An
agreement with farmers about compensation should be made well in ad-
vance if it is necessary to remove samples.

Implementing field days
Field days are useful to

e give participating farmers, extension workers and rescarchers the oppor-
tunity to discuss and share experience with regard to the options tested in
the trial,

o show the trial to farmers presently not participating
e for preparation of the subsequent phase of trial implementation or
o to facilitate discussion with types of farmers under- represented in the

on-farm experiments.

— The sharing of experience among farmers and researchers on ficld days
is a good basis for the subsequent trial assessment by farmers.
Presenting trials to farmers not participating in the programme can

stimulate their interest and curiosity. Field days are, therefore, particularly

useful for acquainting such farmers with a trial, these farmers being poten-
tial participants for the next phase of it.

The most appropriate time for field days is somewhere between maxi-
mum vegetative development and maturity when both the vegetative and
the yield development can be assessed.

5.3 Implementing on-farm experiments

Monitoring trials

Frequent monitoring visits by field and professional research staff to trial
farmers serve a number of purposes:

e to carry out field observations and record required data;

e to give guidance concerning field operations to be performed;

e to check correctness of field implementation and (this applies to pro-
fessional staff) of data recording by field staff;

e to discuss trial farmers' views of tested options;

o to motivate farmers and to inspire farmers confidence in the research
staff.

All points apply to field staff as well as the professional staff. The pro-
fessional staff is, of course, also responsible for guiding, supervising and

© motivating field staff,

Involving extension workers in monitoring visits helps to keep them
up-fo-date with the progress of the experimentation.
Efficient moniforing requires frequent visits to farmers. Visits can be

. less frequent in verification trials than in exploratory or adaptation experi-

ments.
For field staff a regular sequence of visits (for example every two

. weeks for exploratory or adaptation trials) is recommended between trial
- layout and harvest. Motivating and communicating with farmers are as im-
. portant purposes of regular visits by professional staff (or supervisors) as
- the observation of crop performance or the supervision of trial implementa-
;. tlon. Visiting trial farmers as often as possible is especially important if in-

tensive communication with farmers or acquiring farmers confidence is es-
sential to the success of the trial.
A schedule of visits for professional staff and supervisors for explora-

. tory and adaptation experiments as compared to verification trials is set out
~ in Table 5,13,
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Table 5.13: Minimum frequency of visits to trial farms by professional
research staff or supervisors

Between field layout and
planting

Early season (2-4 weeks after
planting)

Middle of season . .

End of season (4-2 weeks
before harvest)

After harvest (4-6 weeks
after harvest)

In the season following trial
implementation

Considering the fact that motivating, gniding and communicating are im-
portant functions of monitoring visits, trial fields should be visited in the
presence of the farmer as far as pessible. It is therfoere advisable to inform
farmers in advance about planned visits,

Data recording

The types of data to be recorded were already discussed in Chapter 5.2.8
(data to be collected). Who is to record what data must be decided for trial
implementation,

Experience has shown that it is relatively difficult to achieve a complete
and correct recording of data by field staff.
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Data which can be measured or directly observed in the ficld {e.g. vield
data, “supporting data”, information on natural environment) are least
problematic and most suitable for being recorded by field staff. Incomplete
or incorrect recording of agronomic data is, however, often caused by an
insufficient comprehension of the significance of certain data with regard to
the subsequent trial analysis. Appropriate training as well as guidance and
regular data checks by professional staff or supervisors during field visits
are, therefore, essential especially if field staff are relatively unexperienced.

Taking notes in a field notebook as a memory aid helps the professional
staff during trial analysis as it preserves impressions gained in the field and
allows data recorded by field staff to be counterchecked.

With appropriate training field staff will also be able to implement for-
mal surveys to evaluate the degree of adoption or of modifications applied
by farmers who were previously exposed to trial technologies. Close super-
vision and spot checks with farmers interviewed can help ensure that the
information obtained is completely and correctly recorded. More often than
not it has been observed that not farmers' views but those of the interview-
ing staff are noted down in the questionnaire.

The “dialogue on innovation” for farmers' assessment of tested techno-
logies yields deeper insights into farmers views and motives than a formal
survey. Such a dialogue must be carried out by professional staff because it
requires good communicational skills as well as a sound conceptional back-
ground with regard to objectives and contents of the experiment.
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Annex

Annex 5.1:  Examples on application of exploratory, adapta-
tion and verification trials in development pro-
gramimes

Not all “irial types” really need to be applied as a routine in the course of
the development of a particular innovation. The course of action and the
shape of a particular trial is rather determined by the information required
in order to achieve a particular purpose. Sometimes it may be appropriate
to carry out different “types” of a trial for different purposes simulta-
neously. Some of the examples in the folowing show also that “farmer par-
ticipation” in an experiment does not necessary mean that all stages of an
experiment are carried out “on-farm”™ at farmers fields.

Example 1
Climbing beans in Rwanda

This example shows that sometimes one single trial can serve diagnostic, explara-
tory and verification purposes. This was the case for OF-variety trials on beans in
Central Aftica. Over 100 OF-trials with 5-10 varieties were farmed out to exten-

_ sion projects. The subsequent evaluation of this trials served multiple purposes:
" — to asses bean production problems across regions;

— o asses farmers' awareness of these problems;

~ — to asses the potential for the improvement of bean productivity in

various regions;

— to asses farmers' preferences for bean varicties;

— to asses yield potential of a range of selected bean varieties;

— to asses the acceptability of selected bean varieties for farmers;

- to identify extension partners for further research on more complex
topics than variety improvement.

As a consequence the trials became one of the most valuable sources of
information in the diagnostic work of the respective bean research pro-
gramme. They were used to target research action to regions with high
potential for impact, to guide the breeding programme and finally proved to
be an efficient tool for dissemination promising bean varieties. Follow-up
studies indicated that varieties which had never been promoted by exten-
sion were grown by large numbers of farmers in regions were OF-variety
trials had been established.
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Example 2 The research questions to be explored in a first phase were;

Cowpeas in Kenya (see also Annexes 5.2 and 5.3) Effects of the assosiation on bean yields with varying planting times

Cowpeas are an important crop in Lamu District, Kenya., Almost every : and densities of the components,
farmer interplants cowpeas into his main crops, maize and cotton. Avail-
able cowpea varieties did not appear, however, to be really appropriate
for interplanting with cotton. Due to their spreading or semispreading
growth habit they often entangled the cotton and interfered with its de- . The acceptability of the additional labour requirement for farmers.
velopment. The screening for better adapted cowpea varieties was, there-
fore, considered an opporiunity to improve cotton — cowpea intercrop-

The effect of incorperating S.magrantha into the soil on subsequent
Crops.

The first two questions are difficult to inquire in OFT's. The trial de-
signs required are complex and the evaluation of growth pattern of the

ping. components time consuming and difficult to be carried out in OFY'
; i i “exploratory” stage. A relativel . .
The cowpea screening started with an “exploratory” stag Y In turn, it is difficult to get a reasonable assessment of farmers' reactions

large choice of cowpea varieties (close to 30) obtair}ed from res.earch sta- to additional labour requirements without OFT's, Hence, it was decided fo
tions or locally selected was planted, one plot per site, at two sites repre- . . i

; f envi tal ditions of the arca. Shortly before work simultaneously on-station to explore questions one and two and on-
senting the range of environmental conditio ) Y farm for question three. Both types of trials are of exploratory nature but

uri . invite trial sites in order to asses the . . . . .
cowpea maturity far.me_r% were invited to the tri i cartied out in different environments according to the objective of the trial.
varieties. Those variclies assessed favourably by farmers and showing de-

sirable agronomic characteristic (like a reasonable resistance to pests and
diseases) were taken into the next step.

In this step the “adaptation” of the chosen varieties to interplanting Example 4
with cotton was tested with 2 mainly agronomic perspective with a few in- Techniques for maintaining soii fertility in Kenya
novative farmers. Simultaneously a “verification” type of trial was im-
plemented, in which a representative choice of farmers was asked to grow
a number of varietics according to their own practices and to assess the
tested varieties with their own criteria.

Adaptation and verification experiments turned out to be nuclei for a
rapid diffusion process of those varieties assessed favourably by farmers.

Farmers in Lamn District, Kenya, viewed decreasing soil as a major threat
to agricultural production. Knowledge about techniques to maintain soil fer-
tility was, however, rather limited with farmers. Extension workers and re-
searchers were, on the other hand, uncertain with regard to the question
which techniques would be appropriate under the natural and socioecon-
omic conditions of the district,

In an exploratory step it was tried, therefore, to create and assess a rela-
tively wide range of sample types of technology, like planted fallow with
different fallow crops, alley cropping with different tree species (like Leu-
caena leucocephala, Calliandra calothyrsus eic), integration of trees like
An example for the complementarity of OF- and OS-Trials is a research Acacia albida or Grevillea robusta into cropped fields, intensive intercrop-
programme on the simultancous association of common beans with Sesba- ping using vegetavively vigorous grain legumes (e.g. Dolichos beans, La-
nia magrantha, an erect type of green manure. The idea is that the two - blab purpureus), etc.

plant types grow together in a randomized pattern according to the tradi- The exploratory trials at a station like experimental site under manage-
tional farmers planting technique. S.magrantha with it's stems would pre- - - ment of research stafl. Some of the reasons for this decision were:

vent the bean pods from touchning ground at harvest time of the beans and - — the uncertainty about results to be expected;

after harvest stay in the field to cover the soil and produce biomass on re- — the likelyhood that positive results would show, if at all, only after sev-
sidual moisture. _ eral seasons and, related to this,

Example 3
Sesbania for staking of climbing beans in Rwanda
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the probabilty that farmers, who have not seen yet an example of the
technology at work, would not be motivated enough to take care of an
on-farm trial for a couple of years until results are visible. _
The exploratory experiments were Tun, on the one hand, to observe the
effects of the tested technologies in agronomic terms. On the other hand
they were used as a basis for farmer assessment during annual fielddays
usually attended by several hundreds of farmess. Te keep the programme as
broad but as simple as possible every “fype of technology” was tested only
at one representative site. Collection of agronomic data was kept at a mini-
mum as it was assumed that a practice for soil fertility maintainance would
have to show easily visible effects in order to arouse farmers interest. :
None of the tested technologies went into a further stage before farmers |
mentioned their interest in trying it out themselves. Intercropping of Doli-
chos beans with maize, a practice not unfamiliar to farmers, spread rapidly -
amongst farmers already in the exploratory stage of the experiments. It is-
hard to judge, however, how far this was an effect of the trial programme :
“Exotic” technlogies were viewed rather sceptical by farmers until posifive
effects began to show. This took often some years, if effects got apparent at :

all.

Annex 5.2:  Examples of “trial protocols”

Written “trial protocols” are an important r i
during triaI' impiementation. They cl;ntain baiiiifx?c?ifiﬁll?r ot
ment a}‘)phcatlon, field. operations and trial monitoring. Th ayct:ult’ fl‘?at-
shows “trial protocols™ used for some of the “tral t oes” O'IOWH'lg
o ypes  described in
Exampie I contains the trial protocol for an “adaptation” f
periment on cowpeas, The experiment investigates the adaptatio;nz; Z'ﬂ? -
entlcowpea varieties to interplanting with cotton at different soil "[‘hl o
penm.en_t puts emphasis on collection of agronomic data ; d ailed
descrlptlon of field operations and trial layout is given Irr.1 1t et?‘ﬂed
operations are defined, the field layout is fixed and the aat oloct lel'd
relatively detailed. # collection i
Example 2 contains the “trial protocol” for a “verification” t f tri
on cowpeas. The experiment is mainly run for the farmer assype ot o
cowpea varieties. The major “input” of the researcher is the :sifi“@t o
._ Tv?eeds fmd some recommendations on how the seeds could be 12:1 t ;lan' u
gp:a:;tl((imds anq ﬁ.eld layout are, however, decided by farmers tlljaer?lsfiai;fes! ef
detailed description is, ther i ion i -
ailed as in thep“adaptatic.n”et]:‘(i);3 ’(sl;ztﬁggzdé)mm collestion is fess de
The desc?rlphon of Exploratery expertments can be as detailed as that of
he adaptation trial or as shallow as that of the verification trial. I wel
.reatments and other field operations are defined in the “trial . t OV‘]’”W‘?H
ends on what kind of information is to be gathered and hmff)r? cho o
hemselves are supposed to take over management responsii:)ilitiesar e

An example for such an “exotic” technology was alley cropping. Those’
farmers keeping livestock, like small ruminants or cattle, developed an in
terest in alley cropping with leucaena relatively fast, as it got apparent soo
that this practice was an opportunity to combine production of fodder and.
other crops. The interest of other farmers in alley cropping arose only afte
4 seasons when soil fertility effects began to show in the leucaena treat
ment. Presently “adaptation” type of trials are undertaken with farmers.

who wanted to try out themseleves. The primary aim is to adapt alley man
g and pruning of trees) to farmers resources

agement practices (like cuttin
and work calendar.
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Example 1

Trial protocol for an “adaptation trial”

Trial tiﬁe:

Suitability of Cowpea Varieties for Interplanting
with Cotton

Annex 5.2
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Cowpeas can be interplanted into cotton or into cotton/
maize. The decision about the cropping system is taken
by farmers.

Suggested within the row spacing for cowpeas is 45 cm
between stations with 2 plants per hill.

File name: CPVRICCT Inputs provided: Cowpea seed
Objectives: (1) totesta range of.pr;‘s;lec;ed 'C(:wpfa :{arleli?;]‘zgilton Layout: The trial follows a randomized complete block design
i P % Y
(2) to assess how these varieties mect farmers preferences; Layout plan:
(3) to identify an appropriate time of cowpea interplanting.
Site: Lake Kenyatta Settlement Scheme LK 577 M 66 K 80 Farmers |
) t1 t2 t2 t1 |
Farmers: 4 farmers on red loam soil,
4 farmers on sandy soil. K 80 Farmers LK 577 M 66 90m
Important selection criteria: t1 £ 7 {2 ‘1
— farmers are experienced in cotton/cowpea intercropping;
— farmers are keen on testing new varieties; 8 cotton Tows
— the chosen field is cultivated with cotton and copweas
anyway.
) : ieti d 2 times of cowpea planting: ) \}
Treatments: 4 cowpea varieties an pea p £ Data fo be recorded: The following record forms are rovided: :
E/la)nltzt 1;81 (1) the “trial report”;
(2) M 66 (2) the “harvest record form™ and !

(3) LK 577 erect
(4) Farmers own

Times of interplanting:
tl  cowpeas planted at farmers own time
2 cowpeas planted 3 weeks after cotton

Non treatment factors:

all operations apart from “cowpea varieties” and
“time of interplanting” are implemented according to
farmers' usual practice;

Plot size:

(3) the “farmers' assessment form”
(— Amnnex 3),

Gross: 8 cotton rows (approximately) 7m x 9 m

Net: Measurements and observations are done for the net
plot only.

1 cotton row at each side of a plot and 1 cotton station at
the beginning and the end of every cotton row are dis-
carded to get the net plot.

Note: Plot sizes will differ from farmer to farmer because
cotton spacing is decided by farmers. Therefore actual
net plot sizes need to be recorded in the “trial report”,
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Example 2 . -
Trial protocol for 2 «yerification trial

Trial title: Cowpea Variety Assessment

File name: CPVRASS

Objectives: The trial is implemented .inlorder to obtain an gssessment
of promising cowpea varieties by a representative group
of farmers.

Sites: Lake Kenyatta, Hindi-Magogoni and Witu Settlement
Schemes.

Farmers: At least 10 farmers per scheme will be chosen to

participate in this trial.

Treatments: 3 cowpea varieties
(1) K380
2) M66

(3) 577 crect (local selection)

Procedure:

The participating farmers will be supplied with ZSOg_ seed (;‘f ez_ef;y C;)tw‘?::
Variety. They will be given advise on how to 'cultwate the di eret o

ieties. The cultivation is, however, left f:ntlrely to. t‘he paricip arE
farmers. The farmers are asked to grow their own varieties for comp

son. . - “
There is no formal trial layout applied. Arrangement and cropping sys

tem is chosen by participating farmers. .
Farmers are asked to return 250 g of every variety after harvest.

Monitoring/Data recording:

The participating farmers are visited at the time of pl'anti.ng and rponthly
during the growing periode of the crop to montfor cultivation Practxcei api
plied and crop development. Field observations are recorded in the “tria

report” form (- Annex 5.3).

Annex 5.3 65

Before crop maturity farmers meetings are done to show the varieties to
neighbouring farmers in order to discuss crop performance and compati-
bility of the varieities with farmers preferences.

After harvest participating farmers are asked for their assessment of the
tested varieties. Results are noted in the

“farmer assessment” form
(— Annex 5.3).

Annex 5.3: Sample record forms

The following shows sample record forms as they were used by the Ger-
man Assisted Settlement Programme in Lamu, Kenya.

Record forms 1, 2 and 3 were used for data recording in an adaptation
trial on cowpea varieties:

Record form 1 contains information which helps eventually in the inter-
pretation of experimental results, like information

o on the cnvironmental seiting of the farm;

o dates of key field operations;

» some phenological observations;

¢ observations on management, soil differences, pests & diseases etc.

Record form 2 is used for recording of harvest data. Different crops may
require different harvest rcord forms,

Record form 3 is used for recording of rainfall data.

For verification ftrials recording should be much less detailed than for
adaptation trials. All the information desired with regard to environmental
setting and field observations is contained in one record form (s. Sample
record form 4).

Sample record form 5 was used for the recording of the farmer assess-
ment of cowpea varieties after the trial harvest. Similar forms will be ap-
propriate for both, adaptation as well as verification experiments.

Detail and nature of data recording in exploratory trials depends on the

‘question to be answered by the trial. The focus can be more on field obser-
‘vations and measurements, if the critical questions are of agronomic nature.
_The focus will be on farmer assessment if the experiment is to answer
‘mainly questions of socioeconomic nature.
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Sample Record Form 1: “Trial Report” — Adaptation Trial

Page 2
On-Farm-Trial — Trial Report Page 1 (3) Data on crop development:
Suitability of Cowpea Varieties for Interplanting with Cowpea data: K 80 M 66 K77
Cotton — Start of flowering:
— Harvest — from:
Site: Lake Kenyatta Settlement Scheme Season: 1992 :
— 1o
Reporting Officer: Harvest Cotion from: to:

Harvest Maize (if applicable)

Farmers Name: Plot No.:

Farm Size (Ha cuitivated area):

(4) Assessment by reporting officer:

Off Farm Employment es/no):
by v ) Assess quality of crop management;

(1) General Data

- Soil type: .
_ Cropping system applied: Cotton/Maize/Cowpea D How did soil differences affect trial?
Cotton/Cowpea D
_ Actual plot size: Gross: How did pests and diseases affect trial?
Net:
-

(¥4 Dates of field operations:

Any irregularities during trial implementation?
- planting: Cotton: XCowpeas: lMaizc:
I

— weeding:

— fertilizer
application (type of
fertitizer, amount and
dates)

. ———

— pest contrel
measuees (type of
chemical, dates of

application}
_ [ R —

Anything else to be reported?

{use back of this page if the space is not sufficient)
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Harvest Record Form — On-Farm Trials Crop:
Sample Record Form 2: “Harvest Record” — Adaptatien Trial a rop: Cowpeas

Trial Type: Season:
Harvest Record Form — On-Farm Trials Crop: Cotton Scheme: Dates of harvest:
Trial Type: Season: :
w H?armer Plot | Trial |Treat- | Net | Vacant | No. of | Weight | Mois-
. Name No. Plet | ment | Plot | Stations! Plants |unshell.| tare
Site: Dates of harvest: No. (m?) (%)

Farmer | Rep. | Plot | Treat- [ Net | Vacant | No. of | Total | AR | BR
Name | No. No. ment | Plot | Stations ; Plants | Weight | (kg) | (kg)
(m)
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Samole Record Form 3: Rainfall Record Form Sample Record Form 4: Verification Trial
amp :
Site: Season: On-Farm-Trial -- Cowpea Variety Observation Page |
s
Reporting Officer: Trial Record
Village: Season:
" Jul August Sept. Oct. .
Month/ | April May dune July . Reporting Officer;
Day
: Farmers Naine: Plot No.:
- (if applicable}
2 | ]
3 [ Farm Size (Ha cultivated area):
4 [ R R Off Farm Employment (yes/no):
5 [ I M
| (1) General Data: '
- 1 Soil type:
. 1 | Year of bush clearing:
26 D
— 1 | (2) Cowpea Data:
2 ] (approximate dates of:)
2 I R — planting:
29 I e, — start of flowering:
ie - 1 | - harvest (from — to):
31
Sum [-10 [ R —
Sumti-200 | | (3) How were cowpeas planted: Pure stand: D
21-31 .
Sum Intercropped: I:]
Total

(4) If intercropped, which were other crops?

What was the spacing for these crops?
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(5) Estimate spacing for cowpeas:

Page 2

(6) Assessment by reporting officer:

Assecss quality of crop management:

How did pests and diseases affect the cowpeas?

Compare performance of the cowpea varieties:

Anything else to be reported?

Annex 5.3

Sample Record Form 5: Farmer Assessment after Trial Harvest

Cowpea Variety Observation — LXSS 1991 Page 1

Variety Assessment by Participating Farmers
(please ask questions in the given order)

Name of Farmer: Plot No.:

Date of interview:

{1) Ask farmers to describe characteristics and performance of the tested
Cowpea varieties in their own words:

K 80:

M 66:

Local 577:

Own variety:

(2) How does farmer rank the quality of the tested varieties with regard to
the following characteristics:

~ growth habit Q@ 3) (@)

- time to maturity? (1) () (3) 4)
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The raw material for the analysis of data comprises a multitude‘of informa-
tion contained in questionnaires or record forms. This information must be
organized and prepared for data processing, processed, and eventually com-
pressed and represented in a form that can be use(.i to draw reasonable con-
clusions with regard to the subject under examination. _

Some kind of data analysis will be required for the exploration of de-
mand for innovation as well as to identify available optio_ns and finally to
assess tested options. The different nature of data collection methods was
explained in Chapter 4. The non — formal or the formallcharacter of the
data collection will also determine the mode of data analysis.

6.1 Analysis of information from non-standardized
data collection

The analysis of information from non-standardized .data collection, for
example information gained from dialogues on innpvatmn or from exglora-
tory surveys, is of descriptive nature. The analysis seeks to summanze a
multitude of individual pieces of information and to deduce common tend-
encies and interrelationships. For example, it can produce:

~ a description of farming systems, including farmers goals and prefer-
ences as well as background conditions and their influence on the devel-
opment of farming systems;

_ a description of the criteria an innovation must meet to satisfy farmt':rs
goals and preferences or to be compatible with environmental and socio-
economic conditions;

an assessment, before or after experimentation, of the extent to which
potential innovations coincide with farmers goals and preferences,

The analysis of information from non-standardized data collection will
usually not yield quantitative and representative results. The results have
therefore more the character of hypotheses. Verification through stand-
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ardized data can be required if these hypotheses significantly influence the
direction of a programme and the validity of a hypothesis is doubtful. Veri-
fication is advisable in any case in the final stage of research, in order to
demonstrate the correspondence of an innovation with farmers' goals and
preferences.

There are no standard routine procedures for the analysis of information
from non-standardized data gathering. The following can only contain a
collection of methods that have been successfully applied in the develop-
ment of agricultural innovations. Every situation requires its own proce-
dures. The examples are meant to stimulate the development of the readers'
own methods, adapted to the specific project situation.

All methods described can be used right in the dialogue with farmers
to help them structure their experiences and ideas.

The result of the analysis is not intended to be a comprehensive descrip-
tion of farming systems and their framework conditions. The aim is rather
to highlight out key issues which are expected to have a bearing on the di-
rection of the programme.

6.1.1 Cropping patterns

Diagrams, as they are shown in Figures 6.1 and 6.2 are a simple aid for
visualizing the distribution of crops in terms of space and time in a
readily understandable form.

Frequency distributions can be used to visualize land use patterns.
Graphical aids often used are cross tabulations (see Table 6.1), pie charts
(Figure 6.3) or bar charts (Figure 6.4).

Different reference frames are possible: land use patterns are often
shown as an average for all farmers in a project or a specific geographical
region. It will be helpful with regard to the programme design, however, if
the land use pattern is related to critical ecological (c.g. soils, rainfall, etc.)
or socioeconomic parameters (e.g. available land or labour etc.).

A transect through a defined zone (i.e. a geographical area, a watershed,
a village or a farm) as shown in Figure 6.5 helps to relate simple informa-
tion on land use pattern to critical factors of the respective microenviron-
ment. This tool can be used by researchers in order to summarize informa-
tion collected. Tt was moreover successfully applied in dialogues with
farmers in order to discuss the ecological features of an area,
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Figure 6.1;  Diagram of the spatial arrangement of a three-crop mixture
in northern Ghana (Steiner, 1984)
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Figure 6.2:  Diagram of principal cropping sequences identified during an ex-
ploratory survey in northern Ghana (adapted from Steirer, 1984)
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Different tools can be used to analyze historical developments. The bar
chart in Figure 0.4 shows the development of land use patterns. Historical
transects arc developed in the same way as geographical transects. The
analysis of historical developments reveals already ongeoing tendencies,
These are offen farmers responses to existing production constraints or
changing circumstances. This kind of analysis can help fo detect system
constrairits or to ask the right questions. Programme activities will be, fur-
thermore, more promising if they have a direct bearing on already ongoing
developments.

Table 6.1:  Cross tabulation of land use pattern at Lake Kenyatta Settle-
ment Scheme (Kenya) by dominant soil types, estimated % of
cultivated area (adapted from Neunfinger, Schmale and Wer-

ner, 1987)
Tree crops pure stand 30 40
Anmnual crops pure 50 30
stand
Tree crops + annual 20 30
crops
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Figure 6.3;:  Pie chart of land use patterns at Lake Kenyatta Settlement
Scheme derived from tab. 6.1

Tree crops Tree crops |
: (40%)

a) red loam soilg b) sandy soils

[igure 6.4:  Bar chart (stacked bar) of past development of land use pat-
terns at Lake Kenyatta Settlement Scheme

cultivated area (ha. per farm)

rd. loam sand rd. loam sand rd. loam sand
1980 1980 1985 1985 1990 1990

tree crops E tree and annual

annual crops
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Figure 6.5:  Transect of a village in northern Pakistan (Source: Conway,

1989}
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6.1.2 Seasonal calendars

Seasonal calendars are diagrams which praphically present seasonal fea-
tures. They are useful for the identification of system constraints. They help
to assess the feasibility of potential innovations. Sometimes they also reveal
times of the season which could be more efficiently used.

A calendar starting with a key event of the season (like the beginning of
land preparation or the onset of the rainy season) is more appropriate than
the conventional calendar beginning with January.

Most useful and common are representations showing the development
of the following factors in the course of the seasons:

— climatic factors;

— cropping pattemns;

_ fabour demand or availability for farm work;

— off farm employment opportunities;

— key events with regard to livestock production;
— prices for crops, livestock or food;

— availability of food, efc.

Figures 6.6 to 6.8 present some examples:

Figure 6.6 illustrates critical climatic features of an area in Malawi, in
this case rainfall, which also includes the onset and end of the rainy sea-
son, and the probability of dry speils within the rainy season. Similar repre-
sentations can be used to show the development of temperature, evapora-
tion, etc in the course of the seasor. Information obtained from farmers can
yield relatively reliable semi-quantitave estimates in the absence of
measured data.

Figurc 6.7 shows a labour ailocation profile for selected crops from a
project area in Kenya. The semi-quantitative representation reveals which
crops compete for labour at which time of the year. If it is related to the
land use pattern it helps to identify periods in which labour is highly de-
manded or labour stack periods. It helps to identify unused opportunities if
it is considered in relation to critical climatic features and to price develop-
ments at the local market; ete.

Figure 6.8 synthesizes a number of critical seasonal features for a village
in northern Pakistan.

6.1  Analysis of information from non-standardized data collection .
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Figure 6.6: Se'asona! calendar of critical climatic data
(Liwonde ADD, Malawi) ,
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Figure 6.7:  Labour allocation profile, Lake Kenyatta Settlement Scheme

(Kenya), (adapted from Neunfinger, Schmale and Werner 1987)
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Figure 6.8:  Seasonal calendar for a village in northern Pakistan (Con-

way, 1989)
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6.1 Analysis of information from non-standardized data collection

6.1.3  Definition of “target groups”

Every farmer has his own particular goals and works under different cir-
cumstances from his neighbour. It is therefore hardly accurate to consider
“farmers” as a homogeneous undifferentiated mass in
and implementation.

Target grouping helps to strike a balance between two extreme alterna-
tives: (a) to develop recommendations for each farmer {(impossible), and (b}
to develop one recommendation for the whole farming community despite
differences in farming systems and determining goals and circumstances
(inappropriate). The number of target groups defined will depend on the
amount of variation in farmers circumstances (the more variation, the more
groups) and the amount of research resources {the more resources, the more
groups can be afforded).

programme planning

Purpose of target grouping

“Target grouping” divides the heterogeneous farming population into more
homogeneous subgroups on the basis of those factors which determine the
farming systems (like natural and socio-economic circumstances, goals and
preferences etc). It is not done for its own sake, but in order to identify dif-
ferences between and highlight similarities within groups which are signifi-
cant with regard to the development of agricultural innovations. It is there-
fore essential not only to identify differences between groups of farmers,

but also to analyze how these determine farming systems or practices and
opportunities for their improvement.

Target grouping can be done at different levels of the project work

The general target group analysis of a project decides which group of
people the project is going to support. This target group definition also
determines what kind of farmers are to participate in the research efforts.
This definition is, however, often too broad and unspecific for research pur-
poses.

Often it is only a particular group of farmers within or across the target
groups defined in the general project target group analysis which suffers
from a particular problem or which has a specific potential, For this reason
it is rather required to characterize subgroups of farmers (called “recom-
mendation domains” by CIMMYT) specific to an identified problem or
potential or to an innovation to be tested, i.c. groups of farmers which
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~ are affected by the same production problem, or
— have a particular potential that is not yet utilized, or
— are likely to adopt a specific innovation developed.
This kind of problem, potential or innovation specific “target grouping”

Table 6.2:  Criteria useful for target grouping (adapted from CIMMYT,
1985)

Natural conditiens

helps
) ) — climate
s to determine in the analysis of demand for innovation whether the signi- o rainfall {duration, distribution, intensity, risk of drought, risk of
ficance of the target group justifies the development of an innovation, flooding); ,
» to analyze whether a potential innovation matches with the requirements o temperature (frost incidence);
of the target groups during the identification of options; — soil

s to select appropriate farmers belonging to a relevant target group for par-
ticipation in the experimentation programme, and

s cventually to evaluate whether the developed innovation was adopted by
its target group or how it was adapted by the target group to its specific

= nutrient supply capacity;
e texture, structure;

» drainage, slope, depth;
¢ toxic elements, salinity;

conditions. _ b |
biology - o |
» pest / disease / weed incidence.
Procedure Socio-economic circumstances

— access to 1imd; land tenure;

— access to produce and input markets;

— access to family / hired / shared labour;
— off-farm and non-farm employment;

— access to cash;

— access to credit;

-- access to irrigation;

— degree of farm mechanization;

— community customs and obiigaticns.

No universally applicable recipe can be given for the identification of dif-
ferent tarpet groups. A workable approach for target grouping appears to be
a stepwise one as shown in Figure 0.9, looking successively for differences
between groups of farmers with regard to natural conditions, socio-econ-
omic circumstances and goals and priorities. L

A list of criteria useful for target grouping shown in Table 6.2 gives
some guidance. In the target group analysis the aim should be to determine
a few (3-5) obvious key characteristics that differentiate different groups of
farmers rather than to apply a comprehensive list of criteria.

(Annex 6.1 provides a detailed example of target grouping.) Goals and priorities

— food preferences;
— income targets;
— risk aversion;

— social objectives.
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Figure 6.9:  Distinguishing target groups
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6.1.4 Analysis of problems and potentials

Problems and potentials are analyzed either
— in group discussions within the dialogue on innovation with farmers or
— as a component in the synthesis of the exploratory survey.
The contents of an experimentation programme should be the logical
and evident consequence of the analysis of demand for innovation.
The following five steps have proven to be a suitable approach to ana-
tysis:
(1) “Brainstorming” = list agricultural problems and potentials;
(2) “Screening” = check and streamline the initial list;
(3) “Digging decper” = look for more information;
(4) “Defining target groups” = define which farmers have a particular
problem or potential;
(5) “Ranking” = assess the importance of a particular problem or
potential.
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(1) Brainstorming

In the first step a “brainstorming” session is held to draw up a list of agri-
cultural production problems and of potentials which are not utilized, The
aim is to make as comprehensive a list as possible. The relevance or im-
portance of a problem or petential are not considered at this stage. (—
Example 6.3)

(2) Screening

The aim of this step is to streamline the initial list and to improve the
phrasing of the statements.

During the screening the following questions are asked:
— whether the statemenis are appropriate and understandable;
— whether the statements can be formulated more specific;
~ whether all problems are within the reach of the given means;
— whether there are any repetitions,
(see Example 6.4)

(3) Digging deeper

The aim of this stage is to find leverage points for the identification of
available options which appear to be suitable to solving a problem or utiliz-
ing a potential. '

The statements in the list of problems and potentials will usually not
show the direction of potential options. It will therefore be necessary fo
look deeper into the causes of the identified problems and to seek factors
that justify the assumption that there is a potential which could be better
utilized. A comprehensive analysis ensures that the subsequent steps lead
in the right direction.

The results of this step are set out in a problem tree (see Figure 6.10)
or summarized verbally. Elaborating a problem tree in a group discussion
requires specific skills on the part of both moderator and participants. A
verbal summary is more easily achieved especially in discussions invelving
farmers and field level staff (see Example 6.5).
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“problem tree”

Effects

Figure 6.10: Graphic presentation of cause-problem relationships using a

Core
Problems

Causes
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(4) Defining target groups

“Target grouping” at this stage defines groups of farmers which are af-
fected by a particular problem or which have a specific potential. An ap-
propriate “target grouping” will help:

— to assess the significance of an identified problem or potential in respect
to the importance and relevance of the target group;

— to involve the televant group of farmers in the subsequent steps of the
work,

Principles and procedures of target grouping are explained in detail in
Chapter 6.1.3 “target grouping”.

(5) Screening and ranking of problems and potentials

A good dialogue with farmers or a thorough farming systems diagnosis will
produce a list of problems and potentials too big to be addressed by a trial
programme,

The problems and potentials identified must therefore be arranged in
order of priority on the basis of the criteria defined in a “dialogue on inno-
vation” in order to select options for experimentation. The criteria should

take account of factors such as:

— the importance of the target group in question (i.c. what is the propor-
tion of the target group to the total population?);

~ the importance of the respective crop or farm activity within the farming
system ‘

— the importance of the problem or potential as it is viewed by farmers

— the significance of the problem or potential in terms of income or sub-
sistence, as it is viewed by researchers,

A mairix as shown in Figure 6.11 can be used for this step. The final
ranking of the importance of a problem should be thoroughly thought
through and discussed, and not just based on a mechanical addition of the
individual rankings of the different aspects considered.
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Figure 6.11: Sample matrix for ranking problems (adapted from Tripp
and Woolley, 1989)

xx = very important x = important 0 = urimportant

6.1.5 Assessment of potential options before experimentation

The assessment of potential options before experimentation addresses two
questions:
_ the definition of criteria an innovation needs to comply with and
— the screening of potential options for experimentation.

The most appropriate tool for this analysis is the dialogue on innovation
with panel or group discussions with potential target groups.

Definition of criteria for screening of potential options

The basis for this activity is a brainstorming session with farmers, which
results in a list of criteria. If it is considered necessary, researchers may
add to the list of criteria suggested by farmers.

A comprehensive list usually requires a rating or prioritizing of the
identificd criteria (a) because the various criteria will be of different im-
portance and (b) because it is impractical to work with a list which is too
long in the subsequent screening of options.

A simple tool for rating and prioritizing is a rating scale as it is shown
in Figure 6.12. The rating scale translates (subjective) attitudes into a
numeric form. This permits a researcher to assess and compare the relative
importance of the different chosen criteria. A scale using about 5 grades
allows, on the one hand, some degree of differentiation and does not, on
the other hand, exceed the ability of participants to differentiate.
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".l"he.: rating of the criteria is used (a) to organize the criteria in order of
thelr'lmportance and (b) to eliminate those criteria which are consid 0d
less 1rnp0rt§nt. An appropriate list for the subsequent screening will e e
ually .contam 5 up to 10 key criteria — the higher the number of ot:rii'lti
experimental treatments, the lower the number of criteria to be applI;ed "

Figare 6.12: Rating scale for screening of cowpea varieties
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Screening of potential options

The developed list of criteria is used fi i
or the screening of potential opti

for experimentation. B opons
Where exam]?les of potential options are available already (for instance
?t research stations), they can be used for a screening exercise involving
armers. Most appropriate are again the tools of the dialogue on innovation
using groups or panel groups of farmers. ,
. The'ﬁnal screening is done by the research team. Those screening crite-
ria which were not important to farmers but crucial in view of the re-
searc‘ht?rs are to bt? adc}ed here. Often not mentioned by farmers are criteria
pertaining to sustainability, effects on the local produce markets, sufficiency
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i iteri i : ble 6.3:  Decision matrix for “ screening of potential research optj

examples of screening criteria were given Ta . tions
n Conir ;Tgl;rces et ' ' for the improvement of bean production in Rwanda, (986"
in ih:?n?;le tool to compare different options for experimentation is the {adapted from Graf, 1991)
matrix technigue shown in Table 6.3. The different options 1.derft1ﬁed
potentially useful in solving a specific research questhn are indicated
on the x — axis of the matrix. The screening criteria are mdllcated on the
y - axis, from top to bottom in order of their importance. left.:rent sym-
bols (iik,e +++, ++ and +) show the correspondence of an option with a
specific criterion. - N '
’ The final ranking of the different options or the decision about the acti-

h . The option controts™ D+ (F) D P+D D v

. - . . atrix.

vities to be initiated is shown on the last line of the pr—— : = L 2 -
Table 6.3 shows a decision matrix as it was developed by the Bean Im- Easea;f] carrying out ++ T4 g i o

. . - ' ese

provement Project in the Great Lakes Region of Africa. The final decision (last r . ;

line of the matrix) about the activities to be initiated was based on a thorc?ggh Compatibility with ? o Tt 4 4t

discussion of advantages and disadvantages and not on a mechanical af}d]tlon p farm. system T

of the individual ratings given to the different technologies. Eventualb{ NPK- Required inputs / s " - N -

fertilization and foliar application of fungicides were dropped s options be- institut, support

cause of the high level and costs of inputs needed for success (Graf, 1991). - Profitability . = " ” -

Uncertainty (— climbing beans) was, on the other hand, not considered a rea- . Sabiliy - - — -

son to drop a topic from the agenda but rather to initiate ek);p!oratory ﬁwt‘;mei — T - — L
imbi ans, initi ed wi uestionmarks, eventually turne ontinu

Climbing beans, initially burdened with some g

out to be the biggest success.

Hp= Diseases, P = Pest, F= Fertility
@444 = good/favourable, + = poor/unfavourable, ? = uneertain
® 08 = On-Station, OF = On-Farm

A graphical technique to compare the different options is the profile dia-
gram, as shown in Figure 6.13. The basis is a rating scale, according to
which every option is assessed. The rating scale is put on the x — axis, the
different criteria for screening in order of importance from top to bottom
on the y — axis of the diagram. Different lines are used to mark the ratings
of the different options in the diagram. The resulting “profiles” for every
option are a good basis for the eventual thorough discussion which will re-
sult in a final ranking of the different options.
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Figure 6.13: Profile diagram for comparing different options for experi-
mentation

—- What are the advantages of .....?
— Asking “why” or “can you explain this” after an answer will help to un-
derstand the reasons for farmers views.

Correspondense with screening criteria Farmers spontancous comments are a good indicator of what farmers
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Rating +2 +1 0 -1 -2 ment.
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specifically defined for this purpose) may be applied for assessment after

Criterion ] spontaneous comments were given.
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Criterion 2 o \>'__ 5 . perimental treatments. Farmers' contributions can be stimulated with ques-

fee. % A tions like:

— Do you think this treatment deserves to be repeated?
— Which treatments would you like to try again, or suggest to be dropped
next season?

Criterion 3 —

Criterion 4 \5_ — Which modifications do you suggest?
~\ Farmers' open and honest rejection of trial options requires that re-
Critetion § ~ - searchers declare their neutrality in respect to the experimental treatments
X N and their receptivity to open and constructive criticism (see also Chapter 3
» ‘e, .. — Communication with farmers).

e OptiON | = mmsmww Option2 esseae option 3 -

6.2 Analysis of information from standardized data
collection

The techniques described in the following deal with the analysis of mformation
from standardized data collection as it is applied in experiments or formal surveys.

The analysis follows largely the basic procedure outlined in Chapter
2.4.4 “Assessment of the options™. The analysis consists of the preparation
of data for the analysis, the actual data processing/analysis and the tabular
or graphical representation.

This guide presents some standard techniques which proved to be useful
for the analysis of on-farm experiments. It cannot give a comprehensive
and detailed description of statistical techniques. For this reference is made
to special literature.

Techniques with regard to the preparation of data are described in some-
what more detail. This important aspect of the data analysis is not covered
sufficiently in the literature usually available in projects and, consequently,

6.1.6  Qualitative assessment of experimental treatments by
farmers

In the early stage of an experiment the number of experimental treatments
is usually relatively large and the number of farmers involved relatively
small, These conditions do not facilitate a quantitative assessment of the
tested options. Hence farmers assessment of the experimental treatments
will be of qualitative nature at this stage.
An appropriate tool for the qualitative assessment is the dialogue on in-
novation with groups or panel groups. A first result can be to verify
whether the list of screening criteria developed earlier is still valid at this
stage or whether farmers views changed while participating in the trial. The
kind of questions asked are:
— What do you think of (treatment x, y, z...)?
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does often not receive enough attention. Preparation includes transforming
data into a format convenient for the data processing on microcomputers.

6.2.1 Data preparation

At this stage the raw data obtained in experiments or formal surveys are
prepared for the actual data analysis in a series of consecutive steps.

Check for completeness

The raw data are checked through in order to ascertain whether all the
required data defined in the experimental or survey-plan were really
collected. Missing numeric data can be supplemented to some extent
{-» “Missing value technique”™). Before this is done, it is advisable to check
whether the data cannot be completed with the help of the stail responsible
for recording.

Check for problem data

The following considerations refer specifically to the analysis of data from
on-farm experiments.

In on-farm experiments it is more common than under station conditions
that the ‘validity of data is affected by incorrect implementation or by the
destruction of experimental plants.

Incorrect implementation includes the wrong treatment application as
well as the non-uniform application of non-treatment field operations. There
are two basic ways of coping with such problem data (see also Table 6.4):
(a) if only a few experimental units per farm are affected, the data in ques-
tion are declared missing and supplemented using the missing value tech-
nique, (b) otherwise it will be necessary to disregard the whole data set for
this farm. In rare cases it will be possible to save the data by redefining the
experimental objectives, when all experimental units of a treatment were
affected by the same implementation error.

Examples with regard to the destruction of experimental plants and
possible remedies are given in Table 6.4. Before any adjustments of af-
fected data are made, it must be determined whether the loss of these
plants is possibly related to the treatments applied. Poor germination in cer-
tain plots of a variety trial, low plant population in the control plot of a fer-
tilizer trial or a high level of plant damage by pests in a pest control trial
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are some examples of plant destruction which is possibly related to ex-
perimental treatments.

Data adjustments are only justified if it can be safely assumed that the
loss of / or damage to plants is not related to the experimental treatments
applied. In this case there are two basic possibilities:

(a) if the loss or destruction of harvest products (for example by theft,
premature harvest by farmers or destruction by animals) or the destruction
of whole plants occured in the yield formation phase of the crop develop-
ment, it can usually be assumed that the development of neighbouring
plants will not have benefited by the destruction. The affected data are ad-
justed with a simple mathematical transformation in order to project the
yield which would have been achieved without destruction:

Yad' — Yacr s F rmr}:;:ro dest

Yo = adjusted vield — without destruction
Yoo = actual (unadjusted) yield

Pox = actual number of planis
Puse = number of destructed plant

{b) if the destruction of plants occured during the vegetative develop-
ment of the crop it may be assumed that plants immediately adjacent to the
damaged plants perform better than they would otherwise. A considerable
loss of plant population is, however, very common in farmer-managed ex-
periments and to an extent, it can be tolerated as a usual condition of on-
farm trials. Data adjustments are, therefore, better based on the visual
identification and subsequent counting or measuring of missing hills or va-
cant areas rather than on the simple comparison of actually achieved and
the theoretically possible plant populations on a specific plot. There are
three different ways to deal with data in the case of destruction during the
vegetative development:

— No adjustments should be made, if the percentage of missing hills or va-
cant areas is very small (< 10 % ).

— A covariance analysis is suggested for data adjustment if the percentage
of missing hills or vacant areas is between 10 and 20% of the theoreti-
cal number of hills or the plot size.

— If more than 2% of the expected hills or the plot area is vacant, the
data for the respective plots are declared missing and the missing value
technique is applied,
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Check for data consistency

In this step it is checked whether all data of a given data set are consistent
in themselves. .

With regard to survey data this means gscertalmng that th.e answers
given to different questions within one interview are not co.ntradi'ctory. Be-
fore a decision is made to disregard an inconsistent questhnnalre, an _at-
tempt should first be made to rectify contradictory answers in cooperation
with the responsible interviewer. _ .

It often happens with data from on—farq experiments that some data
appear to be too low or too high in comparison to other data of the same
dat’?“lfs:t; is a considerable debate in the liteature as to whethe.r it is jt{stiﬁed
to adjust data that appear to be inconsistent. Some mconsmtency}s cer-
tainly tolerable in on-farm trials if it is expected that a successful innova-
tion shows a relatively high advantage as compared to the present technol-
ogy. .

Inconsistencies can have a variety of different causes, like:

— incorrect measurements ok data transcriptions;

— undiscovered errors in trial implementation;

— the heterogeneous farm environment; '

— a behaviour of experimental treatments which does not accord with the

researchers expectations.

It is not acceptable to manipulate or disregard data just because they do
not conform with the researchers preconceived ideas. -

If data are checked carly enough it is often possible to rectify incorrect
measurements or data transcriptions by going back to the field notes of the

recording staff or by re-measuring harvest samples.
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Table 6.4: How to deal with problem data

Incorrect implementation (a) declare missing, if | (max.2) plots per
farmer affected; missing value fechn.
(b} redefine objective if all plots of a
treatment in a trail are affected alike
(¢} disregard data set if (a) and (b) not
possible
Destruction of plants Adjustment only if problem not related to
* poor germination poor germination treatment !
* physical damage ) {a) only harvest produce, or plants affected
. damage by pests, discases during yield formation = simple projec-
or animals tion of theoretical, based on actual
» parts of harvest prematurely harvested or data x expected over destructed no. of
stolen plants
. cle. . .
(b} plants affected during vegetative growth
(i) no adjustment for low degree of
destruction (< [0 % of hills missing or
area vacant)
{ii) analysis of covariance for moderate
degree of destruction (10 — 20% of hills
missing or area vacant)
(iii} failed plots are declared missing for
high degree of destruction
Unforeseen heterogeneity of farm (a) declare data missing if | (max, 2) plots
environment per farmer affected: missing value tech.
. 30“. differc.nces {b} analysis of covariance, if characters were
* drainage differences measured before treatm. application
* ete, which are closely relfated to the
respective variable {like plant height to
crop yield)
(c) disregard data set if {a) and (b} not
possible

Data adjustments are only justified if the inconsistency observed can be
clearly related to heterogeneity of the farm environment (like unforeseen
differences with regard to soil fertility or drainage conditions). There are
three possible ways to deal with such data:
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_ The data in question are declared missing and supplemented using the

missing value technique, or
a covariance analysis is used if characters which are closely related to
the respective variable (like plant height to crop yield) were measured

before or at treatment application;
. the questionable data set is disregarded if both adjustment techniques are

not applicable.

Missing value calculation

Where necessary missing values are calculated using the folowing formula:

Missing value = %%r(T[i %
¢t = number of treafments
T = sum of the results of the treatment with the
missing value
r = number of replicates
R = sum of the reults of the block with the missing value
§ = sum of the results of all plots in the trial

Most of the relevant statistical computer programme facilitate the com-
putation of missing values (for example the modules ANOVA-2 and MIS-
VALEST of MSTAT) or delete observations with missing values from the
analysis (like the GLM-ANOVA in Solo).

.Preparing the data matrix

Almost all statistical analysis procedures are working on the basis of a data
matrix as it is shown in Table 6.6. The lines contain the results for the dif-
ferent cases or “units of investigation” (i.e. one line contains all the results
for one plot in the case of data from on-farm experiments or all informa-
tion from one interview in the case of a survey), the columns the different

variables.
The major steps in the preparation of the data matrix are:

(a) the elaboration of a codeplan;
(b) coding of information;

(c) entering the information into the matrix.

6.2 i i i
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Codeplan

For the computer analysi i i
ysis all information needs to b i
‘ € av. i
propriate form. A data transformation is therefore e ly e 1 2p-
all non-metric data.
M .
e fgf:n re;;(litsdﬁomton-fa-rm experiments will already be available in me
. . 0 not require coding. Coding i i .
designation of the experimental pIotg B i howeves required for the
Survey daia are often n ilable |
ot available in a form i
Sur : ' : appropriate fo -
pu e;'anah./ms. The multitude of possible answers to open f:]_uestigna ;Om
iues .1onn'f;1re will first of all have to be assigned to a few answ0 o
ori i i
‘ fnna?f, 1d p_osmble answers were not categorized already during theeruca
¢ design. Subsequently a code is given to every answer categorj -

specially necessary for

The sample codeplan in Table 6.5 shows

- which variable wil i i
i will be accomodated in which column of the dat

— which figures (~“codes™) will be assigned to which variable descriptions

& matrix,

, a;:erthsloft:x;r:llglbz every plot is i.dentiﬁed by 6 variables (season, site
first S;X columns 011‘} ﬂ‘]’:n;zaa;(;t:;? ‘zs:ef ?‘lflijr}tiﬂg b pomodated in the,
: able i i
;\;f;ymvzrrl;izlc“descript’i,on “aie s-hown under “des-iz)riag;i[’l’fes’ﬁt;arssizﬁ §Z
v fo ! 19{; ) ‘sefisron‘_st a 1‘ ”W.IH be used in the data matrix for 1992 251{1
A Cont;ined site @ “1" is used for x-village, a “2” for y-village.
. in columns 7 — 15 of the data matrix do n t i
coding. Proper preparation and storage of the codeplan helps to egsuieeqltl}i::

the data entered into the d i
. ata matrix are i i
volved in the data processing. el understond by eervbody in-
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Table 6.5: Codeplan for on-farm trial “Cowpea varicties for interp}antix.ag
with cotton” (adapted from DAO, DLASO and GASP trial

programme, Lamu, Kenya)

1 Season 1=1992
2=1993
2 Site 1 = x-village
2 = y-village
3 Farmer
1 =(name}  (name)
2 = (name)  (name)
3 =(name) {name)
4 = (name)  (name)
4 Plot number 1-6
5 Copea variety 1=K 80
2=M 66
3 = farmers
6 Time of cowpea interplanting 1 = 3 weeks after cotton
2 = farmers time
7 Cowpea yield kg/ha
& Cotton yield kg/ha
9 Cotton grade 1 %
10 cowpea yield kg/plot
11 cowpea moisture %
12 cowpea estim. shelling %
13 cowpea net plot size m?
14 Cotton net plot size m?
15 Cofton yield kg/plot
16 Cotton yield grade 1 keg/plot

Table 6.6 contains part of the data matrix used for the on-farm experiment “Cow-
pea varieties for interplanting with cotton”. The 16 columns of the data matrix
contain the variables described in the codeplan. The data matrix contains only me-
tric data. The sample matrix was created on a LOTUS spreadsheet. 1t was trans-
formed into ASCIL format and imported into MSTAT for the actual data analysis.

Nete: raw data with yield parameters on “per plot” basis were entered
in column 10 — 16 of the maitrix. The spreadsheet programme was used to
perform the conversion into yield data on “per hectare” basis on which the
actual statistical analysis is done. Similar transformations can be done with
almost all statistical programmes. The raw data can be entered right from
the field record form, if the order of variables in the record form corre-
sponds with that of the data matrix.

Table 6.6: Data matrix for on-farm trial “Cowpea varicties for inter-
planting with cotton” (adapted from DAO, DLASO and
GASP trial programme, Lamu, Kenya)

LfrpfL]1fl 42,1 1 665 | 5.4
T Ef272|1] 482 [ 843 85 58 | 149 | 55 | 648 | 42.1 [ 355 | 3.3
LI 3]312| 148 | 772 [ 95 185 | 178 | 55 | 64.8 | 42,1 | 325 | 3.09
Lp ]l i4]3]§) 103 11223 95 [ 1.25 1153 55 | 648 | 42.1 | 5.15 | 4.89
I[E]1[5[2]2] 146 | 985 93 1.7 1157 55 [ 648 [ 42.1 | 415 | 3.88
11T ]epl 2] 65 | 1080) 94 0.8 [ 169 | 55 | 648 | 42.1 | 455 | 426
PlLj2(1 [ ) 1+325 | 724 | 100 | 3.9 | 147 | 55 | 64.8 | 42,1 | 3.05 | 3.08
PI1{2)272)1]1007 | 1199 | 100 | 122 | 154 | 55 [ 648 1421 | 505 | 505
PP 203(312] 183 | 760 [ 100 | 22 | 147} 55 | 648 ;421 | 32 | 32
1121314311 G 1140 [ 160 0 17 100 j 64.8 | 42.1 [ 48 | 48
Pi21315(212) 212 [3822] 100 | 142§ 157 | 100 | 648 | 42.1 | 16.1 | 16.1
Li2]3i6[1)2] 366 {3122 100 | 242 | 147 | 100 | 64.8 | 421 | 13.1 | 13.1
1)2(4[V] 18] 385 [ 1062 ] 100 | 3.8 [ 151 | 55 | 648|405 | 43 | 43
112141221 ] 166 | 1430 | 100 2 148 | 55 | 648 | 486 | 6.95 | 695
1121413132 0 1934 | 100 0 15 55 | 648 1486 | 94 1 94
1{27/4]413[1] 488 |1157]| 100 | 59 [152 | 55 {648 [302 | 351 35
112{4]512|2] 144 0 100 {695 | 146 | 100 | 648 | 48.6 | 8.75 | B75
Pl2i4]6[1i2] 129 [ 1667 | 100 | 085 | 143 | 100 | 64.8 | 486 { 8.1 8.1
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Coding

The codes are _ ' ‘
either entered directly in the proper record form or questionnaire, wh1.ch
means that provision was already made for this when the questionnaire

was designed, or . .
first transcribed by hand into a codeform equivalent to the data matrix

subsequently used. N . .
With some computer programmes (like dbase) it is possible to enter non-
metric information and have the computer transform the data. Entering

coded information, however, is usually less time consuming,.

6.2.2 Data analysis

Three components of data analysis are explained in the following section;
— the statistical analysis of agronomic data;

— the economic analysis and

- and the analysis of farmer' assessment.

6.2.2.1 Statistical analysis of experimental data

The statistical analysis of agronomic data is the basis for the assessment of
the feasibility of a potential innovation under given aatural environ-

ment(s). This includes aspects such as:
— the production of a trial innovation as compared to the present techr%o.iogy;
— the adaptability of a trial innovation to different environ.mental conditions;
— the expected production risks of the potential innovation. .
The statistical analysis of experimental data is furthermore the basis for

the subsequent economic assessment.

Analysis of variance (ANOVA)

The analysis of variance will usually be the first step of the statistical ana-

lysis. It determines to what extent factors like experimental treatments and

site specific conditions contributed to the observed differences between ex-
perimental treatments.
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The statistical significance of the observed treatment differences is deter-
mined with the “F-Test”. The F-test compares the computed F-value
(= Treatment MS over Error MS) with the tabular F-value. If the computed
F-yalue is higher than the table value at the 1% level of significance
(= probability or “p”-level) the treatment differences are said to be highly
significant. Such results can be indicated by placing two asterisks on the
computed F-values in the ANOVA — table. In view of the normally high
variation of results, a p-level of 5% (i.e. one asterisk on the computed
E-value) will be acceptable for on-farm trials.

Most statistical computer programmes calculate the p-level automatically
and show it in the ANOVA-table, so that the comparison of computed and
tabular F-values will usually not be necessary anymore.

The F-test decides, however, only whether there were statistically sig-
nificant differences between the treatments of an experiment. A subsequent
comparison between treatment means will have to show which treat-
ments were significantly different it a trial was comprising of more than
{two treatments.

The appropriate analytical procedure for the analysis of variance is al-
ready determined during the design of experiments (see Chapter 5.2).

Calculating the interaction between farms and treatments is not
possible without replication of treatments en the same farm. If there
was no replication within the same farm but treatments appeared to per-
form differently on different farms, suvitable farm-specific factors (like
quality of weeding, time of planting or a management factor combining the
quality of various key operations) should be identified and subsequently in-
cluded in the analysis of variance as an additional variable,

Replication of treatments within the same farm allows the computa-
tion of treatment x tarm interaction. This reveals whether there is an inter-
action. In case of the interaction term being significant, it will again be
necessary to determine which farm-specific factors contributed to it. The
conclusion depends on the objective:

¢ if the aim is to develop an innovations with a wide adaptability, then
technologies are to be identified whose average effects over farms are
high and stable;

e if the aim is to develop specific technologies for specific types of
farms, then conditions are to be defined under which a specific technol-
ogy will be applicable,
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An important trial objective is often to exar'nine wh_ich treatmei?tf i
adapted to which kind of environment. The analysis of variance over di er-
ent sites or season shows whether treatment f_:ﬁ‘ects change under differesit
environmental conditions. This analysis requires, how.ever, that the‘ same
treatments and the same experimental design are applied over all sites or
Sea’:‘?]];b'analysis over different sites or agroeco]ogica! Zones wiFh 51tes.or
zones as an experimental variable allows a cornputatl.(m of the mtera_c.tlon
between treatments and sites {or zones). Specific cnv1ron.mental condltu?ns
(like soil parameters) are preferably defined before experiments are carried
out and trial farmers selected accordingly (see Chapte‘r 522). Itis usua'iiy
more difficult to group farmers into appropriate enylronmental categor.lcs
after irial implementation. A non-significant intF:ractlon - F means a hlgh
degree of treatment adaptability to differf:nt environments. A s1gn1ﬁcant n-
teraction term calls for further analysis in order to .d‘etermme which treat-
ments are best adapted to which environmental condltlogs. ‘

The variability of climatic conditions over years s rei‘atwely unpre-
dictable. The combined analysis over years at a given site or a given
agroecological zone thercfore aims at the ident:ﬁ.catlon. of treaFment? \:v!mslz:c
average effect over years is high and stable at th1§ particular site or zone.
the treatment x year interaction is relatively low it can be ex_pected that tlhe
ranking of treatments is stable over years E}nd the interaction can be ig-
nored. If the interaction is significant, it is likely that the ran.kmg of treat-
ments changes over years and it would be necessary to examine the nature

of the interaction.

Comparing treatment means

When the analysis of variance yiclds significant F-values, t}.u: comparison
of treatment means is a follow-up procedure to analys§ which trt_aatment
means differ from each other. Pair comparisons (ie. comparing two
treatment means at a time) are the most commonly u§ed comparisons in ag-
ricultural research. There are two major groups of pair comparisons:

o planned comparisons in which specific pairs of treatments to be com-
pared are identified already before experimentatlog, and .

e unplanned comparisons in which every possible pair of treatms?nt
means can be compared to identify significant differences, without prior

planning.
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The most commonly used planned comparison is the least significant
difference (LSD) test, because of its simplicity. This test can, however,
easily produce misleading results if it is wrongly applied: if it is used to
compare every possible pair of means, it is likely to show significant
differences even if the F-tets did not yield significant treatment dif-
ferences. The liketyhood that the LSD-test shows significant treatment
differences increases with an increasing number of treatments. To avoid
misleading results it is recommended to apply the LSD test only if the
F-test for treatment differences was significant and if the number treat-
ments is smaller than 6 (Gomez and Gomez 1983). Most appropriately it
is used to compare the control treatment with the other treatments of
a trial.

Safer in their application are unplanned comparison which allow the
comparison of every posible pair of treatment means without prior planning
for it. The relevant statistical computer prograrmmes usually contain a num-
ber of mean comparison tests (MSTAT, for example, provides under
“Range Tests™: Duncan’s Multiple Range Test, Tukey's Test and Student
Newman-Keul's Test). Some care is, however, required if the procedures
are applied on factorial experiments (i.c. irials involving more than | ex-
perimental factor, see Chapter 5.2.4): If the F-test shows non-significant in-
teraction effects, only the main effects of the different factors should be
compared (e.g. the means of the levels of factor A over all levels of factor
B). The mean separation procedure is applied on the factor level combina-
tions only if the F-test showed significant interaction effects (sec Annex 6.1).

Estimating stability

If the interaction between treatments and farms, sites or years proves to be
significant in the analysis of variance, the stability of the different treat-
ments will need further analysis and comparison.

A simple way to estimate and compare stability of treatment means
over different farms, environments and years is the computation of fre-
quency distributions. The Box-and-Whisker-Plot shown in Figure 6.14 is a
tool to identify treatments which are stable over a range of conditions.
It is calculated by most of the suitable computer programimes and can be
used to show median, range and quartiles of treatment values across farms.
The treatment mean can be included in addition to the median. A narrower
range of treatment values means higher stability or better adaptability to
different conditions, If two treatments show similar mean values, the one
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with the narrower range is preferable. This technique is appropriate in par-

ticular for the verification stage of an experiment with a relatively large
icipating farmers.
nur;bfgo?fu?}i:;acfelpsgto determine which treatment§ are best adapted to
which environments is shown in Figure 6.15. The yields o_f the treatm;a;ii::
tested are plotted against farmers, villages or ?lgroecologlcal zc-nes.r i
kind of graph allows the comparison of adaptability of t:re‘?unent,s’ ove "
ferent environments. It shows which treatments were stable” over \
farmers, villages or zones, and at wh‘ich farms,'vﬂla:ges or zon§§ a tregi:
ment performed well or poorly. Thus it helps to identify the specific ;‘;01; -
tions to which a particular treatment is well adapted and those for which 1

is less suited. This technique provides good results with relatively few.

farmers, villages or zones to be analyzed. (Simila.r is the mod.iﬁed stabiliti/1
analysis of Hildebrand and Poey (1985) m w_hich m.ean'ylf.:lc‘ls alt eac
location are used as “environmental index” against which individual treat-

ment vields are plotied.)

Figure 6.14: Box-Whisker-Plot

Measuring
Scale _— _
highest value

upper quartile (= 75% percentile}

— median

- lower quartile (= 25% percentile)

lowest value

6.2 Analysis of information from standardized data collection

Figure 6.15: Graphical assessment of the adaptability of different cowpea
varieties to different farm conditions
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Estimating risks chances of success

A key criterion for the quality of a potential innovation is the risk of failure
or, seen positively, the chance of success to be expected.

The “risk” is defined as the probability that a potential innovation fails;
conversely, the “chance of success” is the probability that a potential inno-
vation will succeed. An appropriate basis of comparison is the farmers'
present practice, which is usually the control treatment, “Failure” therefore
means that the potential innovation did not achieve the yield level obtained
through farmers' present practice on a particular farm.

A better basis for comparison would be the result of farmers present
practice plus a defined margin (e.g. 30%), because it would be expected

that an innovation is not only superior, but clearly superior to present culti-
vation practice. :
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The simple calculation is as follows:

No. of farms at which innovation failed 100%
Risk of failure = Total no. of farms involved in the trial

The results are represented in tabular form (see Table 6.7)_01‘ as l_)ar
chart (Figure 6.16). The consideration of an additional variable (like

agroecological zones} 18 possible in both cages.

: i aitlure” in different agroecel. zones
le 6.7: Table for “risk of failure™ in : : .
e (% of farms at which cxper. treatments did not obtain a yield

level 30% higher than control)

Zone A 15 43 20
Zone B 31 28 24
Zone C 12 13 51

Bar chart for “risk of failure” in different agroecloi. zones
(% of farms at which exper. treatment did not obtain a yicld
level 30% higher than control)

Figure 6.16:

f%) of
farms

50 =

40 — —

30 —

: .B z.C Z.A ZB Z.C ZA ZB ZC
Treatment X Treatment Y Treatment 7
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Analysis of intercropping trials

Trials with two or more crops grown simultaneously require a different ap-
proach than trials with just a single crop. The anatysis of such trials differs
from that commonly used for station trials insofar as indicators such as the
“Land Equivalent Ratio” (LER) cannot be calculated because there are
usually no special plots for single crops. (In an on-farm experiment all
treatments tested should be real options to the farmer. Henee, it is not rec-
ommended that a treatment be implemented just for caleulatory purposes).

In the absence of single crop plots, total yields of different Crop mixtures
can be compared by converting grain or tuber yields to calories or protein,
This conversion however has a disadvantage similar to that of the LER: the
calculation of the total yield (in calories) or of an (artiftcial) ratio may not
reflect farmers' real desires.

An aim often observed is to produce as much as possible of the main or
staple crop with a supplement provided by the secondary crop. In this case
the effect of the innovation on the yield of the main crop would have to be
valued higher than that on the intercrop yield.

Particularly in intercropping trials aspects other than yield are often
highly important. Changes in intercropping arrangements can, for example,
have significant elfects on resource allocation (like additional labour re-
quirements in critical periods or additional chemicals). As such important
criteria tend to be overlooked by researchers, the dialogue on innovation
plays a particular outstanding role for the assessment of options in this
more complex type of experiments.

6.2.2.2 Economic analysis of experimental data

A potential innovation usually involves additional inputs in terms of seed,
fertilizer, labour etc. A tested technology may pain a higher yield, but the
farmer would not benefit if the additional expenses exceed the value of the
additional production. A potential innovation may be more profitable per
area of land, but not atiractive to the farmer if it involves more labour and
thus less profit per unit of labour than the present practice.

Economic considerations are therefore of vital importance in interpreting
agronomic trials and making recommendations wherever the tested innova-
tions require the use of additiona] resources.
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A word of caution: the superiority of a potential innovation in monetary
terms does not guarantee that it will eventually be adopted by farmers.
Economic indicators are the more important the more a specific target
group and the farm activity involved is embedded in the market economy.
Economic indicators will be of little significance for highly subsistence-
oriented farmers or crops exclusively grown for home consumption. It is,
therefore, essential to determine and rank indicators for the analysis in the
dialogue on innovation (see Chapter 4.2.2) before a decision is made about
the mode of the economic analysis and its value in comparison to the ag-
ronomic analysis and the farmers' assessment.

Selection of evaluation criteria

The economic analysis evaluates returns on the production factors of
land, capital and labour. Not all these factors need to be considered rou-
tinely for every experiment. The choice of appropriate criteria for the econ-
omic analysis is determined by:

(1) the role of a production factor in the specific experiment;
(2) the availability of a production factor in the farm economy of the target

group.

(1) Returns are calculated only for those production factors which are
actually affected by the trial innovations. A production factor not affected
by the innovation tested in the experiment does not need to be considered
in the analysis. The production factor “land” is involved in all experiments
dealing with crop production. Returns on land (i.e. gross margins) are
therefore calculated for all these experiments. The calculation of returns
on capital is useful when a potential innovation requires a substantial
amount of additional capital. The returns on labour should be calculated,
whenever a potential innovation affects the labour allocation. Some suitable
economic indicators are presented in Table 6.8, . Table 6.10 shows some
examples of production factors affected in different types of experiments
and the choice of suitable indicators for economic analysis.

(2) The relative importance of criteria chosen for the economic analysis
is determined by the relative availability (or scarcity) of a production
factor in the farm economy. The refurns on a factor more scarce in the
farm economy should be valued higher in the economic analysis than the
returns on a factor available in relative abundance.

6.2 Analysis of information from standardized data collection
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The concept of “partial budgeting”

To simplify the budgeting procedures, all considerations of costs and
benefits in this context disregard the element of “fixed” costs. This is based
on the assumption that potential innovations tested in on-farm experiment
will only cause changes in the “variable costs”. Budgeting procedures ne ;
to be adjusted wherever this assumption does not hold true. )

Tabie 6.8:  Choosing economic indicators on the basis of production fac-
tors affected by the potential innovation

Capital only — gross margin
+ returns to variable costs

or

fr marginal rate of return (for systematically
increasing levels of an experimental factor)

Labour only — yield / labour ratio

Capital + labour — gross margin
+ returns to var. costs or marg. rate of return

+ {monetary) returns on labour
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Table 6.9: Some cconomic terms It will not be necessary to consider stability and risks in both the agron-

omic and_ the economic analyses. In the more common case that an innova-
tion requires additional resources, the comparison of risks and stability of

the different options tested will be more appropriate in the economic ana-
lysis.

Gross margin / ha = gross retuns/ha — variable costs/ha
The gross margin is the monctary value of a crop per unit of area after
deduction of the variable input costs required to produce this crop.

Returns to variable costs = gross returns / variable costs
The returns to variable costs relate the gross returns of a farm activity

Table 6.10: Sg'me examples of production factors affected by different
trial types and the choice of economic indicators

to its variable cost.

Incremental gross margin befween 2 freatments. 100%
Incremental costs between these 2 treatments

Marginal rate of return =

The marginal rate of return indicates which additional gross margin is
obtained per unit of additional variable costs between {wo treatments. It
replaces the returns to var. costs in the analysis of experiments .vyith
systematically increasing levels of an experimental factor (e.g. fertilizer

Variety trial Capital (costs of new variety |- Zr0ss margin

higher than the locat + returns to var. costs
standard, but no
systematically increasing
levels of capital)

levels).

Yield/labour ratio = yicld of a crop / units of labour applied on this

crop .
This ratio shows how much yield is obtained in relation to one unit of Fertilizer levels Capital (costs of frtlzer |- gross mara
labour applicd. It is used for experiments in which only the factor la- systematically increasing) il e ot
bour but not capital is affected by a potential innovation. et
{Monetary) returns on labour = gross margin / units of labour used Meﬂ_md§ of fertilizer Labour (more for spiit — yield/labour ratio
{o obtain the gross margin application (e.g, once or split) | application)

Application of organic manure | Labour (for collecting,
processing and application)

This indicator shows the magnitude of gross margins obtained in rele-
tion to one unit of labour applied. It replaces the yield/labour ratio

~ yield/labour ratio

where tabour and capital are affected by an innovation. Alley cropping Capital (for seed or seedlings) |- gross margin
+ benefit/cost ratio
Lebour (to estabtish and + {monetary) return on lahour
maintain affeys)
—_—
* Alley cropping trials and any trial involving perennial crops would, strictly speaking, require

Risks and stability

a cash flow analysis. For this reference is made to special farm economics literature (e.g
Stroebel, 1987) v

Some simple methods to compute the stability of treatments over different
environments and the risks comnected with the application of the tested
treatments were shown already in the agronomic analysis. The same
methods introduced there are applicable also for the economic analysis of

experimental data.




218 Chapter 6 Tools and methods for data analysis and presentation 6.2 Analysis of information from standardized data collection

6.2.2.3 Analysis of farmers' assessment Figure 6.17:  Rating scale for farmers' assessment of cowpea varieties L

The superiority of an innovation in both agronomic and economic terms
does not guarantee that it will be eventually adopted by farmers. A com-
plementary farmer assessment should ensure that those criteria important to
farmers are not overlooked in the analysis.

The following describes some methods of farmer assessment which are
especially suited for the quantitative analysis of relatively large and repre-
sentative groups of farmers and few treatments (not more than 4 or 5). The

techniques are applicable at an advanced stage of a trial, with only a Compati v e
limited choice of options remaining. Techniques of a more qualitative na- bifitypwi;} ar. X a u a a a
ture are applied for farmer assessments involving larger numbers of options Var. Y 0O 0 0
(see Chapter 6.1.6). Two of the methods described in the following (rating cotton - o
and matrix ranking) require the prior identification of suitable assessment Var. Z a u a Q Q
criteria (see Chapter 6.1.5). i . Drought Var. X a 0 O 0
resistance d

Rating Var. Y [} a 0 O a
The procedure applied is similar to the once used for the identification of Var. Z u u u Q [}
assessment criteria (see 6.1.5). The 5 - 10 criteria considered most import- Taste + Var, X ] Q Q 0 0
ant by farmers are set out on a rating scale (Figure 6.17) which is used fo ' flavour
gain a farmer-by-farmer rating of the quality of the experimental treat- Var. Y Qa U Q 0 O
ments.

A mean rating is calculated treatment by treatment for every criterion Ver. Z 2 - o 4 Q
either for all farmers or for suitable subgroups (i.e. all farmers of a village, .
a zone or defined “target groups™). .

The mean ratings for the tested options are tabulated or graphically com-
pared in a profile diagram as shown in Figure 6.18. The rating scale is laid
on the x — axis of the diagram, the assessment criteria in order of their im-
portance on the y — axis. Different symbols are used to mark the ratings of
the different options to be compared. The “profiles” for every option are a
good basis for a discussion on the overall rating of the different tested op-
tions. This is best done together with the farmers invoived in the experi-

ment.
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Figure 6.19: Txample of a matrix ranking of different cOWpea varieties in

Figure 6.18: Profile diagram for comparing farmers’ ratings of different

options tested in an on-farm experiment

Rating of tested options

Good Poor
Rating +2 +1 0 -1 -2
Criteria
Criterion 1 So
Dy
Criterion2  —-4%% _
. ;*
. - )
Criterion3 i .
\\
Criterion4 . | . — . :
Criterion 5 —
au——io;)tion 1 jom wm mm gptionl2 ¢ ®ee=e option3

Matrix ranking

Matrix ranking involves asking farmers to. rank the experim?ntal treatmentst
with respect to defined assessment criteria. As for the rating, assassmeln0
criteria are identified by farmers in advance. The lmos.t important 5 -~
criteria are chosen for the matrix ranking. A rank is given to every treat-
ment with respect to every criterion applied.

a farmer evaluation

M 66 21 3t |33 |33

K 095 3 4 i 3 4 1 | 1 1

Local 4 3 4 9 3 4 | 4 4

Pairwise comparison

By comparing in pairs each option tested can be Judged as better or worse
than another. A reason for this judgement is given. In a complete compari-
son of pairs with a maximum of 3 to 4 treatments to be compared, all treat-
ments are compared with each other: A with B, A with C, A with D; B
with C and B with D; C with D. This kind of comparisen helps to identify
the most important advantages and the most critical disadvantages of all
options tested. It can eventually result, again, in a ranking of the different
options. This method is useful also for the identification of suitable options
for experimentation before trials are carried out. An example of comparison
by pairs is given in Figure 6.20.
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Figure 6.20: FExample of a complete comparison by pairs of 4 treatments
(adapted from Ashby, 1990)

1:-2 Coffec is less risky than vegetables. + | -
1:3 Coffee is more profitable than rice. T _
|4 Maize is difficult to market, price is 4 B

low, only useful for home consumption.

Vegetables more risky than rice but
2:3 more profitable when prices are good,
although you can loose your shirt.

2.4 Maize only for consumption + _

Rice not very profitable but necessary
to grow it for daily consumption, and
3.4 what remains goes for sale; maize hot
worth sclling, is only caten occasio-
nally, not everyday jike rice

Positive (+) | 3 2 1 0

Total Score And Rank Order
Negative (-) 1 0 | -1 | -2 { -3

Note: — Options: | = coffce, 2 = vegetables, 3 = rice, 4 = m—aize . )

The positive (+) or negative (-) scores arc entered into the scorc. matrix as toll'ows:
options 1 vs 2: 1 is scored a (+). therefore 2 is scored a (-); (.Jph()l'ls lvs3ilis
scored a {+), thercfore 3 scored a (), etc. When the scoring is comlplcted‘, th.e num-
ber of (+) signs can be summed to each option in the scoring matrix. This gives a
rank order of the options. (The final assessment should however not be based on the
mechanical addition of scores but on a thorongh discussion of the advantages and

disadvantages mentioned.)
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Monitoring spontaneous adoption

The verbal assessment of trial options by farmers may not be the ultimate
indicator for the quality of a potential innovation. However it is available
soon after a trial season and therefore helps to adapt experimental designs.
But a positive verbal assessment does not necessarily mean that a proposed
innovation will eventually be adopted by farmers. The fact that an inter-
view does not always reveal the real views of the farmer and the reasons
for this were already highlighted in chapter 4.1.2. In addition, the ex-
perimental treatment which may appeal to farmers on the first glance may
eventually not be feasible under real-life conditions (consider, for example,
the nice car passing by on the road, which is really attractive — but never-
theless you can't afford to buy it).

A better proot of the quality of a potential innovation is the spontaneous
adoption by farmers who were exposed to it. A means of investigating
spontaneous adoption is a simple survey implemented in the season after
the experiment was carried out.

It should explore
{(a) quantitatively:
— how many (or what percentage) of farmers exposed to the experi-
ment adopted which of the trial options;
(b} qualitatively:
~ what are the reasons for adoption or non-adoption of trial options;
— what kind of modifications were made to the original experimental
treatments;
(c) whether adoption or non-adoption depends on specific target group
characteristics of farmers,

Combining interview and observation in the field helps ensure that the
information obtained reflects the true sifuation.

A quantitative assessment gives some indication of the extent to which a
potential innovation would be adopted if it were promoted by the extension
service. A high rate of spontaneous adoption suggests that a technology can
be confidently promoted by the extension service. A high degree of rejec-
tion means that a trial innovation is not ready for extension recommenda-
tion.

In the latter case knowing the reasons for non - adoption and observing
what modifications are made by farmers helps the researchers to improve
the experimental options and to adapt the trial design,
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Analysing farmers' assessment for statistical significant differences
between treatments

Analysis of variance, T-test and mean comparison procedures as they were
discussed in Chapter 6.2.2.1 are applicable only on measured {metric)
figures, but not on ordinal numbers from farmers' ranking or rating of treat-
ments. There arc, however, very simple “nonparametric” tests available
which can be used to analyse whether there are significant differences he-
tween treatments with regard to their assessment by farmers.

A very useful test is Friedman 's test, which is unfortunately not of-
fered by every statistical computer programme, but very easily calculated
by hand (see Annex 6.1). It is the nonparametric analog to the two-way
randomized complete block (factorial) analysis of variance F-test. It is used
{o test differences among treatment means when the same set of treatments
was assessed by all farmers involved in the assessment. It allows the com-
parison of more than 2 treatment mecans for a single variable (such as the
overall assessment of treatments or any other defined assessment eriterion)
at a time. Scored (rated) as well as ranked data can be used.

The Mann-Whitney-Test can be applied on data from rating or ranking
if there are only two treatments to be compared.

The Wilcoxen Matched Pairs Test is used to test differences between
two paired groups of data, as they appear for cxample in the “pairwise
compatison”.

A matter of interest is sometimes to determine whether there is a rela-
tionship between specific target group characteristics of farmers and
their preference for a particular treatment. This can be checked with an
analysis of frequencies in a two way table (see Annex 6.1).

Cochran's Q-test is a modification of Friedmans's test which is applied
when data exist only in two categories (for example “above average” and
“below average”, or “adopted” and “not-adopted”). It allows therefore to
analyse data from adoption surveys on differences between treatments
with regard to adoption by farmers (see Annex 6.1).
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Annex
Annex 6.1:  Examples

I Target grouping

fx::lm];le 6.1 s'how.s the pljincipal target group analysis of a project. This
ind o .analys_:ls tries to give an answer to the question “which group of
?eople is _the project going to support?”. In this example the “part-time
tarmers with permanent employment” will not need the support of the pro-
_liect whereasﬂthe tandowners presently or permanently incapable of farm
evelopment” can }.1ard]y benefit from economically oricnted development
;neasur?’s. The prcijects' target group should therefore be the “full time
C]arfr‘ne_rls an(; the “farmers with casual off-farm work”. This target group
ehnition, of course, determines th g ; ici i
comon, of e groups of farmers to participate in re-
'”ll"}n_s target grouping is not always specific enough. with regard to the
analysis qf problems and potentials. It is sometimes only part of a target
group w}nc}? suffers from_a specific problem or has a particular develop-
Z::;ttpotentlal. ”lfhe. analysis of problems and potentials calls therefore for a
et group analysis specific to the identified probl i i
pareet group. problems and potentials. This
— the significance of a problem or potential is appropriately assessed and
— that relevant farmers are involved in the subsequent steps of the work
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Example 6.1:

Farms in
Sandy Areas

Project Specific Target Grouping
finger, Schimale and Werner, 1987)

Farms in
Red Clay Areas

vv

Circumstances

Natural

Landowners

presently
or permanently

incapable
of farm
development

Part time

farmers
with permanent

employment

Farmers with

casual
off farm work

Full time

farmers

Socioeconomic

Circumstances

(adapted from Neun-

—single women with

young children, or
—old age farmers, or
—landowners unable

—income from
employmennt covers
income/subsistence
needs

—sufficient capital

—insufficient farm

to be supplemented

by casual work

~income/subsistence
—farm labour

covered by farming

~farm labour

sufficient
—capital limitations

—income/subsistence

or disinclined
to work

insufficient
—severe capital

labour

limitations

Annex 6.}

A target group analysis specific to a problem or potential is shown
Exan_lpie 6.2 The table shows the definition of problems and potenti 1ln
identified (see Chapter 6.1.4) in the 2nd column, defines the é)rou slai
far?ners affected by a problem or having a potential in the 3rd columrI: aod
estimates the rate of farmers in these particular groups as compared h
total project target groups in column 4. preed fo the
‘ Eor most of the problems in the example, the group of farmers affected
is simply defined by whether they grow a particular crop or not. Only those
fanne;s who grow the crop in question and suffer from the identiﬁe(}i] prob-
1;3;1:13.5 ould be involved in the identification and testing of possible solu-
For some of the problems and
group of farmers that is involved:

potentials it is, however, a particular

“Storage losses” (no.2), for ex i
: : : 2}, ample, 1s a
problem which affects farmers in particular areas of the project (i.e. areas

which are free of baboons and wild pigs and therefore allow the cultivation

of maize on a larger scale). Working with farmers outside these areas [
would not be meaningful. Probably only farmers with access to water for : |
supplementary irrigation would have the potential for vegetable production )
(no. 8), because sufficient labour would be available only from the second ’

h!alf of the rainy season into the dry season, ic. at a period with an unre-
liable rainfall.
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Example 6.2: Definition of problem or potential specific target groups
(recommendation domains)

| |Interplanted cowpeas Cotton/cowpea growers, in all project 75
cntangle cotton target groups

2 |Storage losses of maize Maize growers with storable surplus,
due 10 wecvils i.e. farmers in central project area 20

(= area free of wildlifc)

3 |N & P deficiency of cotton Farmers in areas with sandy soil, in all &0
and maize at sandy soil project target groups

4 |delayed Ist weeding affects | Farmers with tabour shortage early in
annual crops seasos: i.¢, dominanily parl time 50
fartners with casual employment

5 [Cashewnuts die for Cashew growers, in all project target 95
unidentificd reason groups

& [Inscct pests destruct cotion Cotton growers, in all project larget 95
flowers and bolis groups

7 |Cirus suffers from scab Citrus growers, dominantly part time 0

farmers with permanent employment

8 |High demand for onion, Farmers with access to water for 25
grcen pepper, carrots,etc supplementary irrigation

Somelimes the problem specific target group analysis serves to exclude
problems or potentials from further attention. In the example “citrus scab”
(no.7), for instance, is a problem chiefly affecting “part-time farmers with
permanent employment”. This is a group of farmers outside of the projects
main target group.

Annex 6.1
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H  Analysis of problems and potentials

{The followling examples are based on discussions with farmers and ficld
level extension workers at Lamu District / Kenya, 1991).

Example 6.3: Brainstorming

he brdl s ﬂnlng S5C551011 1gS ltS in an ai t | [U]) 5] -
I n t() ! (=i i IIS Of
p ! ms and pOten

Example 6.3: List of problems and potentials (initial list)

1 2 3 4
Interplanted Storage of No fertilizer Nuirient
cm;gu{gi;;stmn maize is applied deficiency of
g cotton and maize
on sandy soil
5 6 7 8
Detayed Cashewnuts Insec
. sh sect pests [nput
Ist wec_admg .dl!.’: for destroy cotton supply Etructure
atfects yields of unidentified flowers is weak
annual crops Tedason and bolls =
9 10 11 12
All crop Citrus suffers Hi
\ s gh demand Cotton
resxéiues are from scab for vegetables = ingecticides
urnt .chancc for applied
diversification are not effective

This [ist contains mostly problems. The high demand for vegetables is

nof, fr?m the farmers’ point of view, a problem but it appears to offer a
potential for a diversitication of farming.
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Example 6.4: Screening

Example 6.4:  List of problems and potentials (final List)

The initial list of problems and potentials (—» Example 6.3} is checked and

streamlined:
{-) Are the statements relevant and understandable ? Iﬂégl‘“lilaeried Stor?ge 1-03565 N & P deficiency
e The term “Storage of maize”, for example, neither points at a prob- entanglg C(;tton du: tom\siie i Of“’?*"“
lem nor at a potential. A more appropriate statement would be “Stor- vis and ncllalzelon
age losses of maize due to weevils”; sandy soil
the statement “No fertilizer applied” points at the absence of a solu-
tion and not at the problem. The problem should be clear before a 4 5 6
: Delayed ;
solution can be considered. The problem here may be rather the “nu- Ist wegding Cafili]: Vfgms 'dlnts - pc:ftts
» . . estroy cotto
trient deficiency of cotton and maize™. affects yields of unidentified ﬂozvers n
annual
— Is it possible to formulate more specificly ? crops feason and bolls
A statement on problems or potentials should be as specific as possible
in order to show leverape points for potential options. For example it 7 3 8 -
would be useful for statement (4) fo name the nutrients that are defi- let;;rissiét:grs H;%lrlggimand
cient, or to list the vegetables being in high demand in statement (9). green pcgg:ar
Are there any repetitions ? carrots and kales
The initial list often contains a number of statements which describe the J

same problem or potential in different words. In our example, statements
{7y and (12} are related: (12) is a cause of (7). Also (9) appears to be a
cause of (4). (9) and (12) can therefore be dropped from the final list.

Are all problems and opportunifies within the reach of research
measures 7

The final [ist should contain only such problems and opportunities which
can be addressed through the means of agricultural research. The initial list
will always contain fopics which are obviously not within the influence of
research measures (like statement (8) in our example). Such topics are
omitied in the final list, but not completely discarded: they may be of relev-
ance for the identification of available options. A “weak input supply struc-
ture” is, for example, not the ideal preconditien for options requiring pur-
chased inputs. Furthermore it may be constructive to mention such
problems and opportunities to other more relevant aid organizations.

The results of the screening process is the final list of problems and
potentials as shown blow:

Example 6.5: Digging deeper

The “problem tree” overleaf presents graphically the interrelationship

b

etween problems and their causes. It shows that

there are usually several causes contributing to one problem; — a chain
of causes may contribute to a problem;

one single cause may contribute to several different problems (like
“labour shortage” in the example);

one problem may be a cause of another problem (as the “weed competi-
tion in the example).
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[ » T 3 3 :
The “problem tree” may plnpom.t causes with a good chance of being : Example 6.5: “Problem tree”
solved through research efforts but it may also reveal factors that render a :
probiem unsolvable with the given means,
The example of “N & P deficiency in maize and cotton” shows that
there are somelimes several interlinked causes contributing to a problem. g8
- - . . vy
To solve the problem it will also require a number of different measures. 3 8
. . . . . = &
A comprchensive analysis should be striven for in order to look into the g.B
right dircetion for possible options. Trying out fertilizer application alone t,|4HET
: 0 thi o0 & S 8§
would obviously not suffice in this case. _ £
With farmers and field staff a verbal summary of the causes of stated f r 8 ':5;
problems is achieved more easily than the “problem tree”. A verbal sum- R P S PN
.-y - s . . ‘ o 5
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Example 6.5: Verbal summary of additional information

High demand for vegetables is a chance for diversification, because

_ the demand is unsatisfied after the end of long rains (July);

_ there is a labour slack periode after weeding (June) until cotton har-
vest;

— the potential of periodically flooded depressions for recession culti-
vation is largely untapped.

Deficiencies of N & P in maize and cotton occur because of

_ the low nutrient supply capacity of the soil, due to.....;

— the high weed competition carly in the season, caused by...

L

111 Analysis of variance and comparison of treatment
means
Analysis of variance and comparison of treatment means

Example 6.6:
for a single factor experiment

Title: Cowpea varieties — Interplanting with cotton

Function: FACTOR
Data case no. | to 24
Without selection

Factorial ANOVA for the factors:

Variable 3 with values from | to 6

replicate 1-3

Variable 5 with values from | to 4

variety 1 =K802=M663 = 577 4 = Local

Variable 7
cowpea yield kg/ha at 13% moisture

Grand Mean = 999,500 Grand Sum = 23988.000 Total Count = 24

Annex 6.1

237
TABLE OF MEANS
3 * 5% 7 7 Total
1* e 1244500 4978000
2% I* 1124.500 4498.000
3* 1* 1188.000 4752.000
4% 1* ‘ 730.500 2922.000
5% 1* 974,250 3897.000
s L 735.250 2941.000
1* * 1311833 7871000
1* 2% 1202.333 7214.000
1* 3* 617.833 3707.000
L B66000 5196000
ANALYSIS OF VARIANCE TABLE
Code  Source  Degrees of Sum of Mean F Prab
R Freedom Squares Square Value
Rep 5 101603550  203207.100 277 057
2 A 3 1BI3111.00 604370333 825 .001
-3 Error 15 1098453.50 73230.233

Coefficient of Variation = 27.07%

Exgmple .6.6 shows the analysis of variance for a single factor experi-
me.nt.mvoivmg 6 farmers (variable 3) and 4 cowpea varieties (variable 5)
a;. it is presented by MSTAT. The table of means presents in its upper part
the mean cowpea yields by farmer and in the low i

er part the me
by variets p e mean yields
‘The ‘l‘ArTalysis of variance table” shows in lne 2 that there are very
highly significant treatment differences (*Prob = 0017 is equivalent to the

o . )

0,1./0 level of significance). This experiment can not be analyzed for inter-
acltlo-ns between treatments and farmers, because there was no replication
within farms,

A pair comPaﬂson test, in this case “Duncans Multiple Range Test”, was sub-
sequently applied to analyze which treatment means differ from each other.
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The results are presented in tabular form or as a bar chart. The letters TABLE OF MEANS, COTTON YIELD (keg/ha)

behind the treatment means in the table denote significant differences be-

£ * *
tween treatment means at the 5% _level of s.igniﬁcance: Ang twn1 melanje ::* ‘:* 51* ‘ 6“95.500” Tut;:?woo
having a commeon letter are not significantly dlf”feljent a.t thle chosen level o o '+ o 1298 167 7365000
significance. The letters show K80 and MG66 being significantly different 1 p* 1> 495.667 2974.000
from 577 and Local, whereas K80 and M66 as well as 577 and Local are 4% I* 1* 1691.833 10151.000
not significantly different. 5% 1* 1* 609.000 3654.000
B AR > d274.500 _7647.000
Table: Yield of cowpeas (kg/ha) — Figure: Yield of cowpeas (kg/ha) BE 1 i* 847.056 15247.000
Cowpea variety trial, LKSS 1992 Cowpea variety trial, LKSS 1992 o 2% 1% 1317.833 23721000
Yield I* 1* 1* 779.333 9352.000
(keha) I* 1= 2% 1175.833 14110000
K 80 1310 a R S L L , 1292.167 e 15506.000
1* S 1* 626.000 3756.000
M 66 1200 a 1000 1* 1* 2+ 882.833 5297.000
577 620 b = | 1* 1+ 3* 1032.333 6194.600
500 1= 2 1* 912,667 5596.000
Local 870 b — 1* o 2% 1468.833 £813.000
Mean 1000 — 2 S 1352000 ... 9312
- K 80 V M 66 577 Locul

- The first sector of the table of means presents the mean cotton yields
by farmer, the second sector by maize varieties, the third sector by spatial
arrangement and the fourth sector shows the mean cotton yields for all fac-
tor combination,

Analysis of variance and comparison of treatment mcans
for a full factorial experiment (wit non-significant mnterac-

tion effects)

Frample 6.7 ANALYSIS OF VARTANCE TABLE

Code Source Degrees of Sum of Mean Square F Prob
The following shows the table of means as it is prlodu.ced by MSTAT and _ Freedom Squares _ Value
the analysis of variance table for a full factorial expenrflcnt on cottog apd i Rep 5 6064286.89 1212857.378 19.84 000
maize intercropping, involving two factors: Factor A being maize Vanetl.es 2 A L 1994685.44 1994685.444 3263 .000
with 2 factor levels (column 4 in the table of means) and factor B spatial 4 B 2 1734974 89 867487 444 1419 000
arrangement of maize and cotton with 3 factor levels (cotumn 5). 6 farmers j E?f,r 2? | z;zgﬁ 2:::3;):; 31; 105 366

participated in the experiment {column 3). Mean yields for cotion are

hown in column 6 Cuefficient of Variation= 22.84%
SNOowW .

The analysis of variance table shows very highly significant treatment
differences for factor A as well as for factor B. There was, however, no
significant interaction effect between A and B. Spatial arrangement did,
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hence, not affect the results of maize varieties nor did maize varieties have
an effect on the yields of the different spatial arrangements.

In this case the comparison of treatment means would be limited to the
main factor effects, i.e. to the mean yields for the 2 maize varieties across all
spatial arrangements and the mean yields of the spatial arrangements across
both maize varieties. A pair comparison test will be required only for the 3
spatial arrangements, as the F-test already proves that the effects of the 2
maize varieties were significantly different. A comparison of all factor level
combinations is not appropriate if the treatment interaction is not significant.

Without significant interaction effects also the presentation of results can
be restricted to the main factor effects:

Table: Cotton Yield (kg/ha)
Maize varicty x cotton spacing trial, LKSS 2

a) by maize variety Cotton yield
Coast composite 850
Pwani hybrid 1320

b} by spatial arrangement
Arrangement | T80 b
Arrangement 2 1180 a
Farmers arrangement 1290 a

Example 6.8: Analysis of variance and comparison of treatment means
for a full factorial experiment (with significant interaction
effects)

The following analysis of variance table was computed for a full factorial
experiment on cowpea interplanting into cotton, with 2 factors: factor A
being cowpea varicties with 4 factor fevels and factor B cowpea time of
interplanting into cotton with 2 factor levels. 3 farmers participated in this
experiment.

ANALYSIS OF VARIANCE TABLE

Code Source Pegrecs of Sum of Mean Square F Prob
e Freedom  SQUATES i Value :
1 Rep 2 94782.33 47391.167 163 231
2 A 3 780.46 269074486 8.93 .00l
4 B H 8742.04 8742042 64.18 000
6 AB 3 1016454.46 338818.153 11.64 000

-7 Error 14 407641.67 29117.262

Cocfficient of Variation = 31.94 %
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The ANOVA-table shows very highly significant treatment differences
for factors A and B as well as very highly significant interaction effects
between factors. The comparison of means for the main factor effects can
be misleading if the interaction effects are significant. Instead the compari-
son of means is done for the factor level combinations. A suitable tabular
representation of results would be a two way table:

Table: Yield of cowpeas (kg/ha) interplanted with cotton by cowpea
variety and time of interplanting

K 80 1070 ab 290 ¢
| M 66 1160 a 210 ¢
517 840 b 220 ¢
Farmers' 170 ¢ 310 ¢

Netc: A mean comparison of all possible treatment means would not be appropriate. Onky
pairs of means within the same row or within the same column are being compared.

Example 6.9: Analysis of variance and comparison of treatment means
for an experiment with location (site} as an experimental
variable

The following analysis of variance table was calculated for a cowpea var-
iety trial including four cowpea varieties. The {rial was carried out at two
villages with three farmers per village. “Location” (or village) was included
as experimental variable in the analysis of variance.

ANALYSIS OF VARIANCE TABLE

Code Source Degrees of Sum of Mean Square F Prob
e . Freedom _ Squares o Nalue
1 Location 1 83179267 831792.667 1806  0I3
2 R{L) 4 184242.83 46060.708
4 A 3 181311100 604370.333 18.02 D09
6 LA 3 695983.00 231994.333 692 005
-7 Error 12 402470.50 33539.208

Cocfficient of Variation= 18.32%
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The ANOVA-table shows significant treatment differences. It also indi-
cates a significant interaction effects between freatments and locations
(varieties K80 and 577 responded strongly to the different environments,
the other varieties did not).

The results are presented in a two-way table similar to that of the full
factorial experiment. Pair comparisons are again appropriate only for values
within the same row or within the same column.

Table: Yield of cowpeas (kg/ha) interplanted with cotton by cowpea
variety and location

K 80 1560 a 1090 be
M 66 1240 ab 1140 be
577 1060 be 180 d
Farmers 890 bc 840 ¢

The significant interaction effects between varictics and locations means
that the varieties behaved differently at the different locations. In a sub-
sequent step the factors need to be identified which contribute to the inter-
action between varieties and locations.

Note: Procedures and interpretation for analysis of variance across villages (or locations),
farmers or seasons follow the same pattern.

IV Nonparametric tests to determine differences with re-
gard to farmers assessment of experimental treatments

Example 6.10: Friedman's test

Problem: Four freatments were rated or ranked by ten farmers, Do the
treatments differ from each other according to their scores?

The table below shows the overall ranking of four cowpea varieties carried
out by ten farmers. Friedman's test analyses whether differences occur be-
tween treatments concerning the scores given.
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Table: Overall ranking of four cowpea varieties by ten farmers
{Rank 1 = best, rank 4 = worst)

| I 2 4 3
2 2 3 4 [
3 1 2 3 4
4 2 1 4 3
5 2 4 L 3
6 1 2 4 3
7 2 - I 3 4
8 1 3 4 2
9 3 1 2 4
10 i 2 4 3
Rt 16 21 33 30

R 256 441 1089 900
Median 1.5 2 4 3

The test value X2 is calculated as follows:

i2

*s (ié’?n.(m1)'2}“2}3'”'(“])

= number of treatments
= number of farmers

Rt = Sum of scorves by treatmeni
Therefore:
12 ]
2 = |2 g2 2 2 2 L 10.
X (4_10_(4+]) (162 + 217+ 33+ 309 13- 10- (4 + 1)

==X’ = L6

X? is compared with the tabular Chi-square value with k-1 = 3 degrees
of freedom. Chi-square is 7.81 at p=0.05. X is larger than the tabular Chi-
square, therefore it can be concluded that there are significant differences
between the varieties with regard to their ranking by farmers.

When values fo be analysed result from a rating using a defined rating
scale or from measurements, they have to be transformed to ranks in order
to caleulate Friedman's test vatue. This ranking is done by giving the smal-
lest value rank 1, next highest value rank 2 and so on. Scores with equal
value get an average rank.




244 Chapter 6 Tools and methods for data analysis and presentation

Note: In this example the number of farmers was only ten in order to
make the calculation transparent. ten farmers is of course to little for a rep-
resentative assessment. 30-50 representative farmers would be more appro-
priate (see also Chapter 5.2.6.1}.

If Friedman's test yields a significant test value, multiple comparisons of treat-
tnents can be carried out for instance with the help of the Wilcoxon-Wilcox test.

Example 6.11: (Q-test

Cochran's Q-test is a special case of Friedman's test configuration when
data exist only in two categories (dichotomized data: yes-no, adopted-not
adopted ctc.). This is for instance the case when individuals get confronted
with a number of treatments and the presence or ahsence of some attribute
is observed (for instance accept — refusc).

Problem: Are treatments differently adopted by farmers ?

The following table shows the results of an adoption study on three cowpea
varictics done with ten farmers, If a treatment was adopted by a farmer it is
marked with a “+” sign, if not a “-” sign is used.

Table: Adoption and non-adoption of three cowpea varieties by ten
farmers one season after trial implementation
(“+” = adopted, “-” = not adopted)

L + + — 2 4
2 + E - 1 1
3 + + 2 4
4 + + 2 4
5 + — + 2 4
6 + | — 2 4
7 + I + 3 9
g + - 1 1
g + + 2 4
1G + + - 2 4
gﬂépt:c% ’ / 3 2Li=19 | 219
% adopted 90 70 30
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The test value Q is calculated as follows:
g = G- DG LI (BT

k-ZLi—ZLP
k = number of treatments
n = number of farmers
T} = number of positive reactions per variety
{how many farmers adopted a particular variety)
Li = number of positive reactions per farmer
(how many varieties were adopted by a particular
farmer)
{(n- k should be >23)
Therefore:
o - G-D-(:.139-360_112
(3-19)-39 18
=> () = (22

Q@ is compared with the tabular Chi-square value with k-1 = 2 degrees of
freedom. Chi-square is 5.99 at p=0.05. Q is larger than the tabular Chi-
square, therefore it can be concluded that there are significant differences
between the varieties with repard to their adoption by farmers.

The Q-test is also suitable to test changes in adeption habits. It could
be of interest to test if the adoption rate concerming a specific treatment
changes over time.

If the treatment is accepted by a farmer a “+” sign is given,

if the treatment is not accepled by the farmer a “-” sign is given.

Table:

N : . . - s i . .o Y
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Example 6.12:  Analysis of frequencies in two way tables (independent
samples)

Problem: Is there a relationship between specific target group charac-
teristics {such as affiliation 10 a defined income, age or ethnic group) an‘d
preference for a particular treatment (only the best ranked treatment 1s

counted} 7

This problem can be solved with the Chi-square statistics.

. f5
'(;j' Cl_.._._. R = e .
Ri = Row fotals
Cj = Column totals .
N = Sample size (fotal number of observations)
fii —  observed cell frequencies (i.e. f 11 = number of people

in income group who prefer treatment I ... y,

The expected frequencies (eij) have to be calculated for every cell:

|
cij = Ri-Ciy

5 fii — eif)
eij
with (¢ — 1)- (r— 1) degrees of freedom.

Ci-square fest value

The test value is compared with the respective value of the Chi-square

distribution.
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Annex 6.2: Brief software overview
(by H.G. Schén, STATITCF by W. Graf)

MSTAT

MSTAT-C is an integrated microcomputer program specifically designed for
agricultural research. It is intended to help the researcher through all stages
of experimentation.

MSTAT is a menue driven program which generates experimental de-
signs, manages and transforms data and analyzes trials from both a biologi-
cal and an economical perspective. It provides applications like trial design,
field books, descriptive statistics, cross tabulation, t-test, ANOVA, nonor-
thogonal analysis of variance, range tests, nonparametric test, correlation
and regression, economics, etc. The economics subprogram follows the pro-
cedures described in the CIMMYT manual “From Economic Data to
Farmer Recommendations”™ (see Literature). The graphical facilities of
MSTAT are not as powerful as those of other programmes described.

MSTAT imports and exports ASCH files. Data can be entered also
through the integrated spreadsheet. MSTAT is easily installed and relatively
user friendly.

MSTAT requires an IBM compatible PC with a minimum of 512 K
RAM, MS-DOS and a hard disk. MSTAT is very reasonably priced.

Dialogue language: english.

Distributor: Michigan State University, MSTAT/Crop and Soil Sciences,
A87 Plant and Sciences, East Lansing, Michigan 48824, USA

SOLO

SOLO Version 4.0 provides a wide range of statistics from descriptive to
multivariate ( descriptive statistics, cross tabulation, t-tests, ANOVA, GLM,
ANCOVA, linear and nonlinear, simple and multiple regression, nonpar-
ametrics etc.) as well as an array of data management and transformation
capabilities.

SOLO creates and prints a wide range of statistical graphics with strong
exploratory features and presentation graphics in reasonably good quality.
The graphics options interface thoroughly with the statistical portion of the
package. The package is fully menue-driven and uses “fill in the panel”
technique. The panels allow to quickly define the options to customize the
analysis. With the panels you are presented with all the options at once.
One can move around with the cursor to the fields and a “help” message
with all the options for that field becomes visible.
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SOLO allows to store up to 500 variables and 30 observations on a
data base, Formatted in a spreadsheet fashion, the editor enables easy
data management. Data can be imported and exported (ASCII-format
and important spreadsheet formats). SOLO does not offer any capa-
bilities to conduct specific economic analyses. Data processing of volu-
minous data séts (1000 records) gets increasingly slow when complex
procedures are used. '

The program is easily installed. SOLO requires an IBM PC or com-
patible, with 512 K of RAM, about 4 MB hard disk space’and MS-DOS.
SOLO is available in various dialogue languages and very reasonably
priced.

Distributors:BMDP  Statistical Software, 1440 Sepuiveda Blvd.,, Los
Angeles, CA 90025, U.S.A.

in Europe: Cork Technology Park, Model Farm Road, Cork, Ireland

SPSS/PC+

SPSS/PC+ derived from the main-frame and is a modular, interactive pro-
gram. The program contains several modules: Base, Statistics, Advanced
Statistics, Tables, Trends, Categories, Graphics, Mapping and Data Entry 11
The modules Graphics and Mapping of the PC-version are interfaces; the
module Graphics needs Harvard Graphics or MS-Chart as enhancement, the
module Mapping works together with Maplnfo or PC-MAP. SPSS/PCH has
strong, statistical capabilities, a very good handling of missing data, batch
capabilities and can process large data sets in a speedy way. On the other
hand SPSS/PC+ demands a capable hardware configuration, especially a lot
of hard disk space.

SPSS/PC+ is available for 1IBM PC's or compatibles and APPLE Ma-
cintosh. Besides the MS-DOS vession an SPSS for WINDOWS version
is meanwile offered. SP8S/PC+ is available in various dialogue lan-
guages. Since it is a very powerfull statistical package it is quite ex-
pensive.

Distributor: SPSS Inc., 444 N. Michigan Avenue, Chicago, lllinois 60611
US.A,

SYSTAT/SYGRAPH

SYSTAT/SYGRAPH version 5 is a comprehensive statistics, graphics, and
data management package for IBM/compatible { MS-DOS and WINDOWS
version) and Macintosh. This package offers a full range ‘of univariate and

A .
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multivariate statistical procedures and a great number of two- and three-
dimensional graphics for scientific and statistical applications, including dy-
namic 3-D data plot spinning. SYSTAT is basically command driven, but
offers a menue facility, which works quite slow. ’

Distributor: SYSTAT Inc. 0 Sherman #3801, Evanston, Illinois 60-3793
U.S.A.

STATITCF

STATITCF is a microcomputer software designed specifically for agricultu-
ral research. It is fully menu driven and has an extensive help feature. It
has therefore a high value for teaching purposes. It features cross tabula-
tion, ANOVA, t-test, non-parametric statistics, mean separation tests, princi-
pal component analysis, analysis of time series, regression and multidimen-
sional ANOVA.

STATITCF .imports and exports ASCII, DBase®, Lotus and other DIF-
files. Data can also be entered through the STATITCF-spreadsheet, but only
60 variables can be handled directly. The graphic feature is modest,

The programme requires an IBM compatible PC with DOS, 512 K RAM
and 10 Megabite hard disk space. It is reasonably priced. It is available
with french dizlogue language only and widely used in francophone tropi-
cal countries.

Distributor: Institut Technique des Cereales et des Fourrages,

8,Av. du President Wilson, F-75116 Paris, France

Worksheet programs

Common Worksheet programs offer a wide range of spreadsheet functions ,
data base management possibilitics and have powerfull presentation
graphics abilities. Worksheet programs are very handy for preparing ma-
trices for the analysis of trials and surveys. They offer, however, also basic
statistical functions like mean, standard deviation, variance etc. and simple
and multiple regression. The data can be presented in two- and three-
dimensional graphics display. Popular displays used in descriptive statistics
are available. Important transformations are offered. Quite a number of
functions deal with cross-tabulation, but Chi-square statistics is not in-
cluded. These packages are in general handy.
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A key to statistical methods and to what different compufer pro-

grammes can do

1 variable Examination Medi
1an
| treatment of a single IS\;JIC;I:T(;’T{SIP?ES);CS}EISTAT’
& SﬂmplE 191 et ' L, LOTUS
| variable Examination Arithm. mean, Standard SOLO — Descr. Statistics B - C.
| treatment  yof a single dov., Standard crror, §PSS, SYSTAT, MSTATC, ox-and-Whisker plot SOLO, SPSS, SYSTAT
sample Confidence fimits, STATITCF, EXCEL, LOTUS Frequency distr. and other |SOLO, SPSS, SYSTAT.
Histogram . 123 etc. : diagrams MSTATC, STATITCE, s
1 variahle Independant | T-est + 1S0oLO, MSTATC; STATITCF, j; — EXCEL, LOTUS 123 etc.
2 treatments | variates SPSS, SYSTAT, MSTATC, variable  |Independant | Mann-Whitney-Test SOLO ~ NONPA
EXEL, LOTUS 123 2 treatments | variates STAT,, SPSS, § o
I R e S : - , SYSTAT,
Paired variates |Paired comparisons test SOLO, MSTATC, SPSS, : MSTATC
I P N SYSTAT, STATITCF Paired variates | Wilcoxon's signed ranks | SOLO — NONPARAM
| variable  |Singte onc-way-ANOVA SOLO —~ ANOVA ; - . fest STAT., SPSS, SYSTAT
>2 treatment | classification — GLM ANOVA . . 2""“‘"“’16 Single Kruskal-Wallis test, SOLO — NONPARAM
SPSS — ANOVA, MANOVA : 22 weatment  |classification | Nemenyi test STAT., SPSS, SYSTAT
MSTATC, STATITCF, : Two way Pri , : :
k edman's test SOLO —
SYSTAT classification STﬁLt'"I? SIZ%N,;’?IS{?AM :
Block design  [Multi-way ANOVA SOLO — GLM ANOVA ; 2 variables Association Coefficient of rank i > T
and multi way — ADVANCED SET : 1 treatment correlation SOLO. SPSS, SYSTAT
classification SPss - MANOVA >3 \
& = variahl 1ati ' .
MSTATC, SYSTAT, ‘ S les Association Kendall's coefficient of STATITCF
STATITCF en concordance

]
Comparison Mean separation
among means | prosedures
s

SOLO, SPSS, SYSTAT,
MSTATC, STATITCF

I [ MSTATC, STADAY
2 variables Prediction of  |Regression stafistics SOLO — GRAPHICS MENUE &
functional ~ REGRESSION ' 1 variable Examination | Dia
i ams
relationship SPS$, STATICTCF, SYSTAT, | treatment  ofa single ¥ gOLO ~ GRAPHICS MENUE,
MSTATC, EXCEL, LOTUS sample S;’STAI ﬂ
123 cte. : 123AT[TCF’ EXCEL, LOTUS
D ;:. gtc.
Association Pearson's correlation SOLO, SPSS, SYSTAT, 1 variable Single Chi-s . .
3 -square’ statist
coefficient MSTATC, STATITCY, =2 treatments |classification e SOLO, SPSS, SYSTAT,
EXCEL, LOTUS 123 ctc. f — g MSTATC, STATITCF
" . 0 way or og-linear medels, Q-
>3 variables | Prediction of {Multiple regression SOLO, SPSS, SYSTAT, multi-way Mo Q-test, ISVIOLO, SPSS, SYSTAT,
functional MSTATC, STATITCF L classification STATC
relationship : 2 yari L
i I variables Association Chi-squ ferd
= are statist -
Association Coefficient of multiple SOLO, SPSS, SYSTAT, £ test q ies, G ;OLO, SPSS, SYSTAT,
correlation, Cocfficient of |MSTATC, STATITCE 5 >3 variables | Assooat - STATC, STATITCF
partial correlation ton Log-linear models SOLO, SPSS, SYSTAT




