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I NTRODUCTI ON 

The last ten years have seen an increasing commitment 
to Farming
Systems Research (FSR) as a "new" tool of agricultural research. /1
There have been parallel and similar developments in the use of FSR in 
Africa, in Central and South America and fi South East Asia. 

Nowhere is this increasing commitment more obvios thin in the Eastern 
and Southern African Region where we hoth currently work. IPSR as a
tool L.n technology choice and development is institutionally 
established in Zambia (1981), Malawi (198k'), ard Zimbabwe (1934) , and 
regi onally deployed teams of farming systems 
researchers --- fach team
consisting of a mix of technical and social scientists-- have been 
structvred into the national agriculturaL research services: (NARS).
Botswana, Ethiop.a, Kenya, Lesotho, Sudan, Swazilard and Tan7ania have 
significant FSR oriented programmes and are actively debating how
these should be ! ntegrated with technic I component research (TCR) and 
with the extesion services. Beyond this Burundi, Mozambique, Rwapda,

Somalia and 
 Uganda have, or will shortly have, pilot PSR programmes

focussed on technology choice and development.
 

Although each of us has had the occasional foray into the FSR scene of
 
other continents, the basis of the discussion in this paper is on work
 
in Africa. 
 The paper is dc. iinated by a discussion of issues and 
problems experienced in applyiny tho concepts and procedures of FSR inthis African contcxt. Concepts and procedures are treated briefly a6 
a basis for this discussion. 

We use the remainder of this introduct~cn to nighlight differences 
between Australia and Africa in Farm characteristics and farmer/sector
linkages. Australian farmers are different from small Afri _an

farmers. Their commercial orientation 
is a feature of the developed
market structure they operate in. and 
 the high levels of resource
 
endowment they enjoy, 
 enhanced by an effective policy and service
 
infrastructure support i n, agri Alture. Complexity in Australian
 
farming arises from the sophistioated knowledge and large investments
 
needed for specialised farm operations. Small Afri can farmers 
are

different. They often fce poorly developed markets or market 
channels, politically inspired policy distortions and an indifferent, 
UV at the extreme, non-existent, supply and service infrastucture. 
Their very low resource endowments are not readily enhanced frm tQi
fragile and uncertain infrastructure within which they must operate.
They need to be self sufficient. Complexity in African small farming
is a function of multiple objectives. Farmers need to produce a 
continuous, reliable and balanced supply of foods, as well as cash for,

basic needs and recurrent farm expenditure. These are manifest in
 
multiple enterprise farms 
 where resource allocation exploits
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vn•vpPprio oomp1omanfaribiaz and demands fochnioal comPromibe in the 
interest of the proluctivity of the'), whole, farm system. Because 
complexity arises" from multiple objectives, and not from the need for 
high levels of specialised knowledge and investment, grouping small 
African farmers on the basis of the system they operate is' much more 
practical. It is also much more necessary for cost-effectiveness in R 
und D. Large scale commercial farms merit and can .pay for individual 
advice, A second difference iiportant to hi ghlight for later 
discussion, ; is of research/farmer linkage. Research is one of the 
services of an effective infrastructure supporting farming in 
Austral'ia. Farmers, particularly the strong managers and innovators, 
always -'articulate and often aggressive, pressure researchers to 
produce the right goods,, ( technology). These pressures arise from, 
farmers reading about research, button holing individual researchers 
and using their own organisations to influence research focus. Small 

L' 	 African farmers, often illiterate, have virtually no opportunity to
 
pressure research or research workers. As we shall see one of the
 
interests in" -FSR in Africa is in J.ts capacity to reflect farmer
 
research needs more effectively. The absence of., regular
 
researcher/lfirmer contact is a major gap in existing" research
 
procedure and organisation in Africa.
 

THE 	ROLE OF FSR IN TECHNOLOGY CHOICLAND DEVELOPHENTA,
 

We must first emphasise the timportance of,: effective technology choice 
and generation for improving the productivity -- and therefore 
hopefully the welfare -- of small farmers in Africa. It is the only 
means to improving physical input/output coefficients and the 
underlying productivity of farmers' resources. In noting the strong 
policy and supporting service infrastructure in Australia, we are also 
recognising <.:that technology is not the be all and end all of 
development. It is in fact most readily identified and mobilised in a 
responbive and strong policy and service environment. Nevertheless,

' 
this i's not aij sufficient condition for continuing small farmer 
development, wh'tch needs improved technology.
 

The fundamental importanee of new technology to agricultural
 
development is increasingly realised. Attention has turned to 
identifying the shortcomings of classical agricultural research with 
which only limited small farmer adoption of the new techniques and 
materials has ocurred. /2 Atten.lion has focussed on the inadequacy of 
the reductionist method and the prescriptive style of, the blanket > 

recommendations usually made. Looked at in system terms classical 
agricultural research develops and evaluates a subset of relationships 
within . an ideal technical system. It recommends these for 
interpolation into' differentiated, higher level, real. world economic 
systems where they are evaluated with criteria peculiar to the 

K particular system. The subset may or may not fit. Evidence suggests
 
.
it seldom does This weakness in method is compounded by physical -< 

isolation. Telcihnical researchers rarely see small farmers, and even 
more rarely, talk to them as equals. Feedback through the extension 
service is rarely effectve The lack of any diagnosis from the 
farmers' perspective retiults in blindly. prescriptive blanket 
recommendations unrelated to causal f.ctors which are inevitably 
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peculiar to "speci fic. 
local situations. Classically racommandatatns
 
tell small farmers to plant all their maize at the onset of the rains
 
and hand weed at two and seven weeks. This is unhelpful if their
 
limited labour resource is locked into alternative work with very high
 
benefits in another part of their 
farming system. They are obliged to
 
compromise.
 

a 	 FSR is, strictly speaking, a research methodology for understanding
the real worl,1 economic systems that farmers operate. it can be 
directed to a variety of objectives. Technolog, , choice and 
development dominates our experience, ACIAR's interest and thus the 
paper. Other appllications include policy and service assessment from
 
the perspective of the farmer, which to date has been little
 
exploited. We' touch on the'se brieflylater in the paper.
 

In the context of technology choid> and development FSR's roles are 
seen _as complementary to technical c'omponent research (TCR). It has 
three'such roles: 

(a).To look back out of identified farming systems at the stock of 
materials and techniques accumulated from TCR and to choose
 
technical solutions to priority system problems. On-farm
 
experimentation then adapts chosen solutions to the -'local
 
situation. This is a mobilising and adapting,role, finishing
 
the product for an identified market.'
 

(b).'To pass back unsolved technical problems important to the
 
system, and therefore farmer development, to the appropriate" TCR
 
team. This is a role in identifying and helping prioritise the
 
agenda for technical research.
 

(c). 	To link with farmer clients and extension staff in local farm
 
situations, drawing both farmers and extension workers into the
 
technology generation process.
 

Many, but not all of the efforts to introduce )FSR2 into the
 
agricultural ministries of the countries 
 of Eastern and Southern
 
Africa (,;".SA)have had these roles in view. Confusion as to the FSR
 
role, even within its application to technology ieneration, is one
 
factor which has sometimes cal'led, ,*he FSR contribution into que-tion. 
Recent' discussion among eight International Agricultural Research 
Centres (IARCs) working with FSR in . the ESA region revealed four 
different ohjecti ves. These ranged from the understanding of 
representative Ior 0iprototype .system s, the, development of prototype
mandated crop technologieI, the direct adaptation and dissemination of 
IARC developed, componenttechnologies, to building up capacity to do -' 
FSR in national agrilcultural, research services. These varying 
objectives had. different implications for approach andi'nethods and yet 
all were being sold to MNARS as FSR, though sometimes under differing
labels This is certain sourue of frustration for research directors, 
grappling with the "new" concept and its p.ace in their institutions. 
Addfng to the confusion are new roles for FSR being generated by
development thinkers. They see FSR as a vehicle for everything from 
changing the balance of authority between men: and women in local
 
communities to bottom-up national policy formulation., While it is 
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clear FSR can play a number of' roles, building the skills anl capacity
 
and" establishing effective implementation procedures fo' FSR in,

national 'situations is a slow and patient process. It is striotly the
 
art of the possible, which usually means, if one is lucky, two steps
 
for'ward and only one back.
 

Few would debate the conceptual logic of FSO. However there are many 
challenges to overcome before it establishes credlbility. ' The 
location specificity of FSR work and the fact that work is undertaken 
with limited numbers of farmers -- hopefully representive of very much 
larger numbers -- adds to the perception of some of the expensive 
nature of such research. In arriving at such conclusions sunk cbdsts 
involved in developing experiment stations and low returns from past 
research endeavours are likely to be,, heavily discounted or even 
ignored. Because of the complementarity of FSR activities and other 
research approaches there appears to be little value in ccmparing the 
benefit cost ratios of different research approaches. "However this 
,does not mean that we should not worry about the problem of 
credibility. The major problem of FSR is that, because of its 
youthful nature, a conventional methodology is still emerging at a 
time when donor agencies are pouring millions of dollars pto FSR 
programmes 'and -- largely as a result -- developing -country 
governments are rushing ahead with plans to establish FSR units. Here 
lies the dilemma. FSR is perceived by funding agencies -- national 
and donor -- as a pote'itially time and cost efficient. means of 
developing technologies arid policies relevant to limited res )urce 
Oarming families. FSR teams need quick results in order to obtain 
credibility and ensure continued funding in the long run. On the 
other hand credibi.lity with technical sci entists and international and 
national agricultural centres, with national policy makers and 
extension, services and most importantly, with farmers, depends more on 
the suitability of a recommended practice (technology) and not whether 
it was developed in one or two seasons. However even the farmer 
clients of the FSR would lose interest if tangible relevant results 

>,ara too long forthcoming. 

There is a danger that the whole approach may be supplanted before it
 
has a chance to establish its credibility. Obviously a crucial
 
ingredient in the credibility debate is the design of cost and time
 
efficient methodologies. Also linked to the credibility issue are a
 
number of institutionalisation issues. Both methodological and 
institutionalisation issues will be discussed in some more detail 
later in the paper. 

DEFINITION OF FARMING SYSTEMS RESEARCH
 

It has already been implied above that the design arid dissemination of
 
relevant improved tecrhnologies" has to be built on an understanding of
 
the farmer3l situation. This is a complex task which has been the
 
subject of farm level studias and methodologioal controversy over th ,
 

last 20 Lo 30 years.
 

At the risk of over simplification a useful starting point for,3
 
understanding the limited resource farmers' milteu is a look at the
 
determinants of the f'rming system. The operator of the farming
 

File:. AAWS62P"Auspap1 - -Date:1/4/85 



system is the farmer or _ more correctly in the African con'text the
farming' family ,-- since the unit of' production (the farming system)
and,, the unit of consumption (farminrg household) :are intim&tely linked
and cannot be 'separated.. The farming system adopted by a givenIfarming household results) from their decision to allocate the three 
factors of production (la'nd, labour and capital) to three processes
(crops, livestock and rff-farm enterprises) to exploit the natural and.,
socio-economic environment in which they operate in a manner which
maximises the attainment of their family goals. The farming system is 
thus determined by the environment in which the farming familyoperates. The "total" environment in which it develops can be divided
 
into the technical (natural agro-eeologi.al)or and human 
socio-economic) elements, /3 

The primary objective of 
individual farming families 
the farming system in the 

FSR is to imdrove the 
by increasing tU: overall 
context of both the priva

well-being 
productivity 
te and societ

of 
of 
al 

goals, given the constraints and 
potentials imposed by determinants of 
the existing farming system. Farming sys'tems research (FSR), in the 
context in which we use it 
in this paper,/:4 consists of two thrusts
 
towards increased productivity:
 

(a).The development and dissemination of relevant improved

technologies and practices.
 

(b). The implementation or appropriate polit.'y and support systems to
 
create opportunities for improved pr,)duction systems and to 

provide conditions conducive to the adoption or technologies 

' 

already available. 

These two thrusts signal 
 a major change in the attitude of research
 
workers. It is increasingly recognised that echnologies and policies

incompatible with the local 
natural and socio economic enironment has
 
been the root cause of farmers' resistance to proposals for changing ,

their farming practices. Resistance has not been due to small farmer
 
irrationality or manageriil incompetence., The emphasis on improved
technology and farmer rationality in the farming systems appi"osch is 
wholly compatible with the ideas put forward by Schultz ('1964).
Conceptually;) at least, the -i/approach,.ecognises the vital interface 
between re?1vant technologies( and relevant policy support systems.
However t.( date programmes baed on FSR have. usually been locaed in
agricultural research institutes -- primarily crop orientated -- often 
with poor linkages to planning or policy agencies. The policy or 
support system perspective has generally been weak, while livestock 
also have often not been very prominent in farming systems (research. 

The term farming systems 6.dearch (FSR) which usually refers to the 
development and dissemination of relevant improved technologies

through on-farm research by workingidirectly with farmers has often 
bei 9gused loosely. There are program'ees called FSR that are not FSR,
and\\ there are programmes not called FSR that are indeed FSR. On-farm
 
research per se is not necessarily FSR. To qualify as FSR it has
 
to take into account interactions with tI-o.;farming system. Shaner 
et al (1981) have, to our 'mind, correctly charsceterised FSR: 
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(a). 	 The farm as a whole is viewed in,,a comprehensive manner.
 

(b).The choice of priorities for research reflects initial study of
 
the whole farm.
 

(c) 	 Research on. a farm subsystem is legitimate FSR provided the 
coqnnectiops with other subsystems are recognised and taken into
 
account.
 

(d).Evaluation of research; results 'explicitly 
take into account
 
linkages between subsystems.
 

(e).As long as the concept of the whole farm and its environment is,
 
preserved not all the factors determini in 
the farming.system
need to be,, considered as variable so+tay be treeatad-- as 
parameters. /5 O 	 Ilht ed 

Therefore even 'within its role in technology generation, confusion can
 
be caused by a variety of approaches to FSR. These approaches can be
 
summarised as FSR "in the large", "in the small" and "with a
 
pre-determined 
 focus"./6 We need to 'understand these alternatives and
 
their implications for methodology and institutionalisation.
 

FSR "in the large" treats all system parameters, as potentially 
variable in a wide ranging search for improvement, It is plerhaps 
analogous to the development of a new>.farming system which uses thetechnological "state of the arts" to model what 
could be done in a
 
particular situation 
 with existing know-how. It is not particularly
 
complex in concept but extremely complex in implementatio,. 'We do not
 
consider it further.
 

Both FSR 
 "in the small" and FSR "with a pre-determined focus"
 
recognise that small farmers 
evolve from their existing situation in
 
steps. The content and scale of these st~ps mus necessarily be
 
,compatible with farmer resource endowments, their r*'\k ceilings and
 
their management capabilities. Both 'seek a focus wl~hin the system

which identifies potential development steps. Because\both roecognise

the step by step development process in small farming an both seek to 
identify ,,fteps in technology there has been confusion between the two. 
The dlffer nce is that FSR "In the small" arrives at a focus within 
the system in 'the course of diagnosis, while FSR "with a
 
pre-determined focus" moves into the system to research an enterprise, 
or one facet of., an enterprise, looking for improvements within that 
focus, which are compatible with the whole farmingasystem. The two 
approaches have, different implications for the level of leverage
obtained in the system and for institutionalisation, which we discuss 
in subsequent sections of the paper. 

Many individuals in the last 10 to 15 years have 
written extensively

clarifying the concepts of FSR. 
 This has led to more acronyms (e.g.,

FSR and D, FSR/E, FSIP, FSAR and OFR/FSP, etc.) Unfortunately at times' 
this has led to more confusion as difrerent people have given their, 
own perceptions of what 'is FSR. However ,here 
 is no question that -a 
certain,/ convergence of ideas is taking place as a review of' some of',­
the 	major papers incicates. /7
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We do not intend to discuss semanticsbut very briefly simply want 
to
 
summarise what is generally accepted) as stages of FSR when used for
 
technology generation. Conceptually there are four distinct 
stages in
 
the farming systems research process ,(Figure 1)./8
 

(a).The descriptive or diagnostic stage in which 
the 	actual farming

system is examined in the 
context of the "total" environment to
 
determine the constraints farmers face 
 and to as.certain 
potential flexibility in the farming system in tarin of timing,
slack resources, etc. ' An effort is also made to 
understand
 
goals and motivation of farmers that may affect their efforts to
 
improve the farming system.
 

(b). 	 The design or, planning stage in which a range of strategies is
 
identified that are thought 
to be relevant in dealing with the
 
constraints delineated in the descripti've or diagnostic stage,

At this stage heavy reliance is 
placed on obtaining information
 
from the "body of knowledge". This "body of knowledge" is
 
derived from experiment station based research, research managed

and implemented type trials (RH-RI) 
off the experiment station,
 
and knowledge obtained from the 
farmers themselves. This stage

in essence involves ex ante evaluation from the viewpoint
 
of:
 

(i). 	 Technical feasibility -- whether the physical 
transferability of technical relationships established 
elsewhere is valid and thereby contributes to the 
soltition. 

(ii), Economic viability -- whether the proposed solution is 
economically viable in the local situation of the
 
farming family. I') 

(iii). Social acceptability -- whether the proposed solution is 
likely to be acceptable to the farming family. 

(c).The testing stage in which the most promising strategies
 
identified at the design stage 
are 	evaluated'under local farmer 
 '
 
conditions. This stage"usually consists of two steps:
 

'j).' Researcher managed but farmer implemented tests (RH-RI) 
to establish whether transfered technical relationships
 
are altered by 
farmers' management of non-treatment
 
variables..
 

(ii). 	 Farmer managed and implemented (FM-FI) type tests when
 
the team are confident that relationships will hold but
 
need to evaluate the proposed technologies under local
 
socio-oconomic circumstances.
 

b e
 Where transfered technical( relationships rappear likely t o 


distorted by differences i local natural conditions 'esearcher 
managed and impleme"Ated .( RM-RI) experiments will 	 be a 
prerequisite to the subsequent RM-F" and FM-FI stages, and may
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be undertaken by tfi FZR tealm.j 

(d) 	 The recommendati~n a nd dissem ,nation stagc in which the 
strategies identifyied and sci'eened':duving the design and testing 
stages are implemented. 

In 	 practice there are no clear boundarien between the various stages.
Desi'gn activities , for example may continue into the testing stages as 
promising alternatives emerge dering trials at the favm level, whore 
farmevs and researchers interact directly, S. mi la ly, testing by 
farmers may mark the beginning of the dissemination uct59itjes Also 
it 	 may not always be necessary I:o go theough all stages, FSR team
 
confidence in transferability during the design/planning stage can 
mean perhaps going straight to FH-FI work or even tb the
 
recommendation/dissemination stage. Thus the process' oP FSR is
 
recognised as being dynamic and iterative with linkages 
 in both
 
directions between farmers, researchers and funding atencies. The
 
iterative charactevistic can improve Ihe efficiency of the research
 
process by providing a means of identifying and tuning improved
 
technologies for a specific locale.
 

Thus the programme involves putting the farming family as the consumer 
of the improved technologies in the center of the stage. In summary,
the approach involves tapping the "body of knowledge" possessed by
farmers, requires the use of en interdisciplinary approach, increases 
the emphasis on exploiting complefen"ary and. supplementary 
relationships in the farming system, involves a dynamic and iterative 
approach, and iv complmentary with exreriment station base­
agricultural research. With reference to this .'aet ettei ut.a the FSR 
contributes in two wya: 

(a). By incorporating in adaptive testing at the farm level, 
technologies develcped on experiment stations. Successful
 
testing gives rise to successful dissemination -- all other
 
things being equal -- resulting in the improvement of farming
 
families' welfare.
 

(b),By responding to failure under adaptive testing at the farm 
level, resulting in closet, specification of vequirogvents for
 
improved technology development that can be ,eCd to expefiment.
 
station based research programmes. Htpefully this will
 
contribute to the cost efficient dev.6lopment of Lmproved
 
technologies that will improve the welf, re of farming families
 
in the future.
 

Analogous linkages 
 although rarely dor ; to date could be established 
with planning and development agenci's with r,eference to proposer& 
p01 icy/supportprogramme changes. 

There are many challenges facing the practitioner in FSR. We now turn 
to discussing some of the issues facing practitioners that ultimately 
directly or indirectly influence the whole credibility issue. Many of' 
the issues that we raise are not new and we do not always give.
 
solutions to some of the problems identified. /9 The issues are
 
(, two major headings{" methodological and institutional,
organised under 
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METHODOLOGICAL ISSUES
 

In view of the credibility issue and 
 limited availability of researchresources, three important principies have been emphasised indesigning cost 
and time efficient .methodologies:
 

(a). Reducing the time requi red to move through the four researchstages. The methodologies applied, in 
addition to ensuring fastturnaround, need to be practical, replicable(Byerlee and inexpensiveet al, 1981). Complex procedures that require
scarce highly 
qualified individuals 
to collect and analyse:data
and to de-iign and test solutions need to bepossible (D,6 zdstra, avoi ded as much as19"9).
 

b). Maximising 
 the return from such research by making results morewidely applicable. This4 means defining target groups of farmets(recommendation domains) in terms as broad as possible.extent to which improved systems 
The 

can be tIransferred orextrapolated 
to other areas directly affects 
their efficiency.
 

(c).Using s 'cond best or ,best of readily available solutions.Tradjtionall,,, rescarch in agriculture has emphasised the conceptof dekeloping optimal practices. However when one considers theheterogeneity existing in the "total" environment, cost in ternisof finance ano time to obtain optimal recommendations for eachpossible variation 
 would be astronomical. 
 Therefore 
 the
emphasis of FSR has., been 
 on developing improved technologies
that are better than 
 most but not necessarily best for each
environment (Winkelmann arid Hoscardi, 1979). 

Some h'.ve suggested that FSR is 
a philosophy rather than 
a methodology
while to some 
 even the 
methodology constituktes more of an 
art rather,
than science. Perha'ps the easiest
or a way of presenting the 
various
methodological 
issues is 
in terms of the 
four stages of FSR.
 

1, DESCRIPTIVE/DIAGNOSTIC
 

The objective 
 of the descripttve/diagnostic 
stage 
is to pick target
areas, 
 to divide 
 the frame or farming families into target 
groups or
recommendation_.,Oemains, and to ascertain the major constraints 
on
 
farmi ng, in ,,,Che area and also the degree of flexibility that exists in
 
terms of odirying the farming systems.
 

It is desirable if 
possible to do preliminary target grouping 
firt tohelp provide a framework for, decisions on priorities -_ suchthe as where.SR team should go first. Attemptjni diagnosis across more thanone target group -- unless they are closely interconnecteddraught animal. ( e. g. ,owners and non-owners ini the same community) -'- is veyconfounding and mitigates against clear understanding. Obviously moregroups emerge as the FSR process proceeds. 

-Talking to knf 'ledgeahle people, examining relevant secondary sourcesof information ' " surveys and even te(;hnical monitoringstrategies ar4" the chiefused in fulfilling the objectives of the 
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descriptive/diagnostic stage. In general, however, the methodsused

shu1d be based on the criterion or the lowest possible 
 cost
 
commensurate with degree of
the understanding that: is necessary.
Extra accuracy in terms of results 
 comes at a cost in terms of­resources and time. Informal surveys (sondeo), single contact
 
surveys and multiple visit surveys are all 
used.
 

Informal conversations farmerswith without the use of questionnairesor random samples are generally now considered Lo be useful and
 
necessary for a wide variety of conditions, They do provide a,rapid
and inexpensive 
 means of obtaining a qualitative understanding offarming systems, They are a useful way' for identifying the mostimportant production problems racing farmers and for descrihing themajor characteristics of the natural arid socio-economic enivironment in
 
which farmers make decisions. As an anthropological technique
focussed towards the objective of understanding the farming system andhousehold they can also provide a useful input into the planning and
execution of later formal surveys in terms of helping guide
researchers in hypothesis formation, 
 questionnaire development and
choice of sampling technique. However some would aJrgue that there are
problems involved 
 in these types of surveys. The two most important
ones are the considerable skill involved in undertaking such informal
 surveys, if good information is to be obtained, and the problem of
convincing decision makers riot involved in the informal survey process
that the 
 information is valid./10 Also of course representativeness

is an issue. /'11 

Thus we would feel that 
 it is certainly useful to supplement the
informal survey with 
 at least a one shot oirmal survey to answer
issues of credibility, representativeness and quantification. 
 Formal
 surveys provide means for. gaining credibility through the statistical
testing of hypothesis set up in the informal survey. Formal surveysare also valuable for assessing proportions of the population fallinginto different target following
groups, different pracrices, and
identifying themselves 
 with different probliems. Finally such surveys
can help in improving experimental ( trial) planning in: bounding
treatment levels; verifying 
evaluation criteria; identifying special
locational characteristics 
 to be observed in siting experiments; and
assessing current productivity levels t:o be standards in judging the
 
economics of trials.
 

These formal surveys do n t necessarily preceed, but also be
can

carried on during the des! gn arid testins stages. Currently ir.Botswana a good deal more time is being spent on formal quantificaLion
than perhaps would be necessary in many areas. 
 For example a multiple
visit survey is still being undertaken with very small, samples of 
 ,
farmers 
 in order to provide valid times series data especially with
regard to such variables as labour flow, 
cash flow and non-cash
income, areas farmersthat have difficulty in remembe r'ig. Alsc.,.because of the difficulty of the naturail envi romen..or giowingcrops, time has been spent on technical monitoring to try to ascertainfactors that affect stand germination and yields. However, once againit should be emphasised that these in-depth studies are beingundertaken concurrently with testing work. In such work a deliberate
attempt has been made to minimise measurement errors rather than 
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sampling errors. 

In conclusion, with reference to surveys, we would agree with the 

collatedviews of Harrington (1981) who has concluded the following: 

(a). An informal survey represents the minimum data collection effort 

necessary for planning research. 

(b).Where time and resources allow it is wise to follow the informal 
survey with a formal survey; In many'cases a small, sample single 
contact formal survey will be sufficient to verify the results 
of the informal survey. 

(c). When data on farmers are not urgently required, when budget and 
staff and resour'ces allow, and when flow variables must be 
measured with some precision in the context of a complex farming 
system, then researchers in addition can consider using a 
multiple visit type survey. 

Two other issues arise with reference to the descriptive/diagnostic 
stage. They are with respect to the way in which recommendation 
domains should be defined and whose needs should be addressed. 

a. Recommendation Domains 

One of the functions of the descriptive/diagnostic stage is to help in 
classifying farming families into homogeneous groups or recommendation 
domains. Such gr6ups provide focus for developing relevant strategies 
to improve their welfare. Effectively delineating such groups depends 
on being able" to isolate the factors influencing variation between 
groups of farmers anid adopt'ing a classification method that 
effectively weights the Influence or' the farmers. Dividing farmers 
into homogeneous 6roups i a complex process and includes 

* consideration, not only of differences in the technical element but 
also variations in the human element -­ which traditionally have often 
being ignored. ) As a result of this classification farming families in 
a particular group will tend to have similar activities and similar 
social customs, similar access to 'support systems, comparable 
marketing opportunities, and similar technology ano: resource 
endowment. Farmers within each lspecific group should have the, same 
problems and development alternatives and should react in the same way 
to policy changes. In order to reduce the complexity of drawing up,) 
recommendation domains it is probably best to ignore some 
intra-household sources of variation such as the household age cycle. 
Similarly managerial differencies vary; better managers in target 
groups are likely to be leaders in innovation who will eventually 
become new target groups, resulting in increased differentiation. 
This is not a serious problem in target grouping which is after all a 
dynamic idee,. Target grouping should replace conventional 
frameworks as a basis for research and developmental planning. 
Nlevertheless major arguments continue on zoning or grouping on tie 
basis of potentialp -- especially agro-ecological. However, as we 
have' implied, such i an approach only focusses on an opportunity set. 
Choice within it is dictated by social and economic factors. 
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We instead argue for selecting target groups or- recommendation domains
 

the basis of existing farmi' g systems broadly reflected by
on 

enterprise pattern and calendar, i",oduct areas, power sources and
 

methods or land preparation. We would justify this on the grounds
 

that what is going on now:
 

(a). 	Reflects farmers' decisions on opportunities weighing both
 

technical (natural) and human (socio-economic) factOL's.
 

(b). 	 Is the place from which development has to start. 

done then 	causes
Once grouping on the basis of the existing systems is 

can be sought. Looking for causal factors first can be very
 

confusing.
 

It is worth emphasising that recommenda ions arising out of FSR work 

may -- even if recommendation domains are drawn up carefully -- prove 

to be bV.ter for some farmers within a target group than others, or 

for one partictilar part of -4 farmer's farm. For example , in one part 7 

of Zambia, where weeds' became a problem after three to four years of 
higher return on land
culti'vation, herbicide applicati'on showed a 50% 


that had been cultivated for four years compared with land that had
 

only been cultivated for one year.
 

was 	the major
In Botswana we ascertained that timeliness of operations 


problem that had to be addressed in terms of creating an environment
 

for increasing yields. Timeliness is a function not only, of
 

managerial capacity but also '+availability of draught power-, In one
 

area ,,we identified six recommendation domains based on whether the
 

donkeys, or trautors. Initial'ly we
farmers hired or owned ,, oxen, 

thought that this was a satisfactory division of farmers. However we
 

more than one type of draught power,
have found that farmers often use 

their own donkeys.
for example, hiring al tractor and using 


between recommendation domains became
Consequently the division 

blurred. However this is not necessarily critical providing
somewhat 


we can come tip with strategies to help. farmers that fall in each of
 

the groups we are committed to helping.1J Obviously it will be harder
 

to come 	 up with strategies that help farmers who have to hire donkeys
 

will be for farmers who own tractors. The value of the
than it 
is 	 that it forces researchers to

recommendation domain approach 

the farming community, which -traditionally has been
disaggregate 


assumed to be rather homogeneous in vomposition.
 

b. 	Whose Needs To Be Addressed?
 

the 	research ;
What needs or constraints are to receive focus in 

pr'ocess? Should ,they be those articulated by farming families (i,e.,. 
by research workers, or +

felt needs), those scientifically ascertained 

the needs of society? As discussed earlier we
those reflecting 


used in 	 developing improved strategies shouldbelieve 	 that criteria 

the felt needs of farming families providing they are not
reflect 


society (e. g. , there is not a declile

incompatible with the needs of 

,in soil fertility, nutritional levels, increasi ngly inequitable income 

point deserves emphasis. ,Farmers maydistribution, etc.). Afurther 
their major needs. For example,
not always be able to articul.ate' 
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farmers in Niger are so)used to striga on their sorghum, that they inay, 
not always state it is a problem amenable to solution. Thus
 
constraints are not always overtly recognised as problems. In such
 
cases 
 scientists may have to provide leader+ship. Further informal.
 
survey discussions often+++ allow farmers to identify with problems

specified by 
 the FSR team, while sometimes it takes comparison in
 
farmer managed verificdtion trials to reveal the problem.
 

Strategies developed .,need to ensure convergence etween the rather 
"short-term private interests of farmers .nll L,.e"'/of society in the 
long-run. Although few would in principle disagree with 
the above it
 
is in practice a lot more difficult to incorporate societal interests
 
practically into FSR work. The problem of 
doing this relates; to the
 
methodological complexity of the incorporation and the 
time tha,. would
 
he required in deriving societal impact evaluations. We do not: hiave a
 
good solution to this problem.
 

However the design or 
 planning stage does allow long-term technical
 
questions (e.g., whether plan';Ied intervention is consistent with soil
 
conservation) to be brought 
to bear in the choice of solutions. Also
 
immediate policy issues -- such as urgent need for food in 
urban
 
areas, lack of availability of foreign exchange, etc. -- may weight

the choice of priority problem and choice of solution.
 

2. DESIGN
 

The priorities for research should c\arise from the 
descriptive/diagnostic stage in terms of developil!g iMpi'uved practices

based on the needs /,f farming families and the constraints they face.
 
This often is a paper exercise depending as it does to a great extent
 
on information derived from 
 experi ment station based research and
 
perhaps from practices undertaken by other farmers, However the
 
thinking involved in the design process must 
be as wide as possible
 
and requires good information fluws to provide innovative ideas. For
 
example, a weed problem in maize, 
cauced by labour shortages, prevents
 
a pay-off from being obtained from the application of fertiliser. The
 
classical prescriptive answers would be: the farmer must 
weed at two 
and seven weeks after planting, or, more relevant in this case, must 
apply herbicides. However there may be an appropriate "indirect" \ 
solution such as changing the land preparation method to give better ,
weed c 'ntrol, or a "system's" solution. In our example, the farmer is 
giving 'prierity to weeding cotton ana planting groundnuts. Releasing
labour from thesc operations (e. g. , by planting a shorter maturing 
groundnut later) would enable better maize weeding to be undertaken. C-i
 
Widening the intervention possibilities increases, the chances of
 
designing an appropriate solution. Information flow.s 
giving exposure
 
to ranges) of options are really needed. Unfortunately, however,
 
within many national programmes, results from the 'local station 
are
 
often not even accessib]e to FSR teams, let alone from relevant sites 
in other countries, 

Thus design work is often more than simply a paper exercise. This
 
o ccurs, for example, when there is not much information on the shelf
 
that con be plugged into field situations and when condi tions in the
 
practical field situation diffe, substantially from those on the
 

File:. AAWS62B/Auspapl - 13's- Date: 14/4/85
 



'1 0 h
 

experiment station where the improved technologies were developed. 
These situations 
 have risen with respect to our work in Botswana.
 
There is not a great deal of technology developed that in ready to be 
applied in practical,, field situations and one of our major areas of
 
work are located a considerable distance from the experiment station.
 
Also station based scientists incroasi ngly want to enter into 
collaborative work with our FSR scientists. This needs to be 
encouraged but it also means that we are spending more time on 
researcher managed and researcher implemented (aR-RT) work on farmers'
 
farms than perhaps is usually desirable for FSR teams. A lack of
 
technologies on the shelf in essence illustrates 
another problem of
 
farming systems projects. Donor agencies have on occasion not
 
recognised the complementarity of station based research and FSR work.
 
Consequently FSR projects have been viewed as a substitute for station
 
based research and implemented in areas where station strength does
 
not exist,
 

The design stage is increasingly recognised as crucial to the 
success
 
of F R in technology generation. It is the turning point of the
 
procec:. On the whole 
 farmers problems are readily identified. In
 
design the FSR team's understanding of the system is brought to bear
 
on the identificaion, and evaluation of apparently appropriate ,

solutions to those pr'oblems. The decisions taken can commit several
 
professionals to an experimental programme, often 
over several years.
 
It is a vital stage in the approach. Figure 2 details one sequence
 
through this stage.
 

There are four 
 issues in the design work that are a concern toi us. 
They are: the'question of leverage in the farming system; the issue of 
experimental versus non-experimental variables; the issUe of breaking
constraints or exploiting flexibility; and the issue of single trait 
technologies versus pickagen. 

a. Leverage
 

As we indicated above FSR can be undertaken "in the small" or "with a
 
pre-determi ned focus", We do 
not view FSR "in the large" as being a
 
viable 
 option There is, however, still the di.fficult issue of
variables to parameters. Is it wise, for example, to focus research
 
on a predetermined commodity rather 
than am, the whole farming system 
or on the crop subsystem'; When research is undertaken where the 
predetermined enterprise question is v major absorber or farm 
resources then that enterprj.se will usually offer the best leverage on. 
such. system problems as deficient incorme, excessive risk and seasonal 
varidbility in the use of farmer owned r£sources, Iln fact this small 
variable to parameter ratio approach is methodologically much easier 
to undertake then one in which the rato of valiables to parameters is 
much larger. In fact we wGuld go further and say such PSR work has 
probably been moot successful:to date. Ilows.ver in national programmes 
a different.situation often arises, Geographically based FSR teams 
have responsibility for looking at all crop and livestock enterprises 
in the system, Obviously most leverage can be obtained with the major 
crop or livestock enterprise. However this still is a complex 
situation whPn viewing, the relationships between the various 
enterprises. Certainly focus on the broade r armi g system is 
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advisablI when there appe;,s to be little scope Cor ir.p.ovem.nt in the 
farnie'rs major entotrpri.se eI 

b. Breaking Constraints Or Exploiting Flexibilit, 

There are two possible ways of dealing with an identified constvaint; 
break the' constraint, or; avoid the constraint - by exploiting the 
flexibility in the farminrg syste. A simple technical example would 
be the possibility of dhJfferent strategies that deal with a particular 
disease on sorghum. Th', constr-aint may perhaps be broken by applyincs 
a seed dressing (requiring an input distrihuton system), breeding a 
disease resistent sorghum (a j1ong run st vategy requiring an input 
distribution system) or through\ 1xploiting flexibility in the farming 
syvstem by planting the sorghum at a sub-optimal t'lime (in terms of 
yield potential) whichireduces or eliminates t ,e disease attack. The 
decision on which approach to use in deal'.ingq with constraint will 
depend on its severity,, the flexibility that exists in the existing 
.farming system;, and the availability of a potential improved
 
strategies that break the constraints or exploit, the flexibility. We
 
have had experiences with both types of approaches. In northern
 
Nigeria it was possible to exploit flexibility in the farming system.,
 
by planting cotton later than agronomically would have been advisable. 
However in Botswana where there is a greater inter-annual and, 
intra-annual variation in the distribution of rainfall there j3 littl. 
flexibility in the farming system since a key matagement factov is the 
ability of farmers to undertake timely operations for ploughing, 
planting, weeding, etc. , in order to make water more available for 
.ermination and plant growth, and to improve the efficiency of water 
use. Therefore we are faced with a much more djfficulL situation or 
trying to break a constraint. In fact ift one lookc at the success of 
FSR work to date it is apparent that most of it oan be attributed to 
exploiting flexibility in the Carming system rathert than breaking 
const raints. We would submit that breaking a constrkint is a much 
more difficult problem both for researchers and farmers than the 

strategy of exploiting flexibility. However major long-term increases, 
in productivvify hav,? to come through breaking constraints. This must 
be a step-by-step approach evolving away from the present system 
towards a new one -- each step being one that is acceptable and
 
absorbable by farmers.
 

C. Experimental Versus NohiiExperimental Variables
 

The design stage produces apparently appropriate sets uf improved
 
practices for testing at the farm level. We would support the
 
following procedure for designing improved pratices:
 

(a),The experimntal variables IPould consist of practices in which
 
farmers' management is flexible or- where ex ante evaluation 
suggests room for increased productivity. Flexibility i n 
management is enhanced when there are under-utilised resouroes, 
while in r'easing productivity of vaviablen is vital to bvaking 
cons tra ints, 

b) 	 The feasible range or treatments for F'uch variables is set by 
the flexibilit y tha t exists. Some flexibility could be 
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i ntroduced.. for example by a3sunIna ta. the in t ituionalI 
suppor't~ oud-hne, IL could, for' OXamfple, be assumedssem 


that an insatitutional 
 source of cr edit couliJ b.e made i aiLAbie 
to -supplement the ca.h flow of the far/ busi ness. The above 
remarksrk suggest " that development of irptyoved practices should 

.- consider, existin. or defini tely expectedusually 	 the 
infrastructural support svste,. 

Sc). 	 Non-experimental variables should be fixed Ft levei " 

representative ofV ocal farm practice, or should be i p. eimented 
by Cfarm ers t hemi3elIve a, Interaction between i'armeri; pvoctices
and recomendations is a ne gleeted| and crujeial reason for poor
adoption. This issue leads directly i rto t he question of 
packages. 

d. 	 Single Components Or Packa.ges Of Technologies-

Designing improved technologies may i tivolve inecemental or single 
component changes or i ncorporate packages of practice. The major
advanta~es of packages include the complementary o,' synergistic 
effects between the various components, Improved seed for example may
respond better than indigenous varieties to the addition oEf*inorganic
f Di sadvantages o' packages are the coM.plexitles Of putting-ertiliser. 

them together, and .he likelihood of them being inappropriate fot, 
farmers in their enti rety, Farmers, like researchers, value 
synergism. PackaIging is efect I ve when components are assembled from 
an understanding of' the farming system into which they will be 
interpolated. iThis researchersImplies should always know the main
 
effects and first order, interactions for each component with
 
non-treatment variables held 
 at farmers' level. Where packages 
contain components heavily dependent on interactions.which at the same 
time compete heavily with resource allocations in the system, aia 
incremental approach is required to the recommendation and extension 
of" the package (Collinson, 1972). FSR teats are in thoe' best place to 
identify the sequence of innovation leading to the adoption of the 
complete package. Initial steps will ideally be with components with 
major main effects which are, relatively compatible wiuh farmers 
existing ,'esource allocations, More complex steps will be possible as 
farm productivity improves and farmers confidence, in absorbinz new
technology grows. ' Unfontunately however, this technology ladder 
cannot always be followed particularly if synergistic effects tre ver'y
high. In Botswana othe first step up the technology ladder is the 
necessity of having draught power and relevant equipment tr. puIsue 
timeliness of operations.
 

TESTING
 

The objective of this stage is to evaluate the improved practices
flowing from Lh'e design ,ta(e to the farm, The evaluation criteria 
should be those xvfound importa'nt to farmers in the 
descriptive,diagnosti i stnge. As indi.cia,ted earlier the testintg stage 
can be viewed ns consisting of two parts; 

(a). 	 Researcher managed and Larmr implemented (RM-FI) type trials 
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which use farmers' land and maybe labour but with the managerl+,l 
input still being provided by the research wor kers. 

b) Farmer managed and farser implemented ( FM-FI) type work with 
' farming families providing their own land, labour, capital and 

management, In essence at this point an improved technology it 
being tested for compatibility with the technical and human 
elements.' 

Usually +the performance of the improved technology drops when it moves 
from the artificial conditions or the' experiment station and dropspi 
even further when it moves to the farer rmanaged and farme'.+, 
implemented stage,- where it is being tested for copatibility witlhe 
current farming asystem and the managerial know-how of the fat.imfhg 
family. Five issues bf methodolo9'ical importance arise at the testing 
stage. These involve selection o the farmers, e'pevitriental',design, 
evaluation crteria, precision and e trapolation of results. 

a. Selection Of Farmels 

The issues of interact4 n ,between farmers and research workers, and 
the representativeness of farmors and farming ramilies are important. 
Conflict btetween these two desirable characteristics is conceivable. 
Some research workers prefer to select the better more responsive and
 
more cooperative farmers to participate in the testing stage. Usint a 
cooperativeness criterion has the advantage of maximining interactions 
between research workers and farmers. However it brings the potential 
problem thatt' when improved practices receive a positive evaluation 
this still may not be truly relevant for the average farmer in the. 
recommendation domain. Te:hnology development may ,thus be biased 
towards farmers with with better than average characteristics and 
j'eopardise diffusion through the target, group in the long run. Other 
research workers in FSR advocate selecting Farmers representative of 
target groups under investigation. The possible disadvantage that 
representative farmers would not moximise interactions between farmers 
and research workers is seen as being offset by the big advantage of 
generating improved practices suitable for" the average farmer. 
However the bias that perhaps inevitably results, and to some extent 
is the case in our Botswana work, is one of including mainly -, 
cooperatille farmers at the testing stage to ensure. maximising 
interaction between farmers and researchers. Of course the selection 
or a representati e cross section of farmers becomes cri ticall y 
important in farmer managed and implennted (FM-FI) type work. 

b. tiexperimental Design 

At the testing stage compromises have to be made in the experimental. 
de sign. They usuall,,- need to be less complex than those undertaken on 
experiment; stations bectuse of costs, worries about too much land. 

,- being asked from farmers, and the desirability of interaction between 
Tarme vs and research workers, Researcher rarirer interaction is3less 
l kelyt when experiments become too complex. When Oea moves from 
researcher1 managed to frarmer managed type work at the testin stage 
exr.,yrimental design becomes even si mpier; two plots.,, only-- the 
pr(,i osed improved practice compared with the tradi.tional practice. 
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We make a faiI amount of use in out' 3otswana work of superimposed 

treatments on 'farmers plots. Al,o we place a lot more emphasi on 
replication across farmers fields rather than within farmers fiolds at 

this stage of testing. The problem of" experimental work at this stage 
S is exposure to many additional sourced of variatioii, including 
differences in the management of non-treatment variables by host, 
farmers, and often inabiflity to explain differences between plots. 

We have not really satisfactorily resolved the issue of how long the 

testing should be done. In Botswana we are in the third year of a 

drought and each year has been di'f erent from the previous"' one. 

Therefore it is difficul1t to get consistent results, although in the 

case of double ploughing, for example, we have had fairly consistent 

improvement over the traditional ploughing and broadcasting system 

each year of the project.
 

c. 	 Evaluation of The Improved Technology
 

The primary issue is to ensure that effective evaluation takes place
 

before technologies are recommended for dissemination by the
 

extension services. Since the 1950' s many economists have heen
 

pre-occupied with ex post monitoring of farmer adoption of
 

technologies. Their emphasis has been in explaining why there has 

been ,high or low adoption. Ex post monitoring is of course too 

late to prevent wasted investment in extension training, and in 

support and infrastructural services developed to handle anticipated 

increases in production. FSR attempts to evaluate the technology as a 

part of its development. It raises several related issues: 

(a). 	In ex ante evaluation the criteria used should be' those
 

which will be used by farmers in the target: group. These are
 
often ditficult to identify.
 

(b).Farmer assessment is an important 9'ubstitute for formal economic
 
analysis,
 

(). The balance between evaluation on the cr1 tetlia used by local 

'.:-::armers and a societal evaluation is a difficult one to strike. 

Farmers will use criteria of t'wo' types: fi'st whether they are 

able to adopt. This raises questions nbout whether the oequived 

inputs can be obtained locally, whether the resource levels implied 

are within the reach of farmers, and whether the changes will be 

socially acc ptable to the community. The second set of cvtiteria used 

by 	 farmers i ) whether they are willing to adopt --- broadly 

speaking whetilier they will be better able to achieve their goals by 

Using the improved practice. The criteria ,on which they will decide 

their willingness to adopt are often obsc-tre, Factors such as the 

balance between preferred foodstuffs, returns to labour during 
one 

parti cular period of the ,season,the opportunity cos. involving the. 

loss of a non-preferred but risk avwrting star-ch staple, are common 

small farm family crJ teria. Such factors are par-ticulat-ly difficult 

fo r technical scientists to relate to who are "conditioned" to an 

experi mental method which deals basically in weight per, unit area of 

land. Often several such criteria may have to be brought to bear on a 
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single proposed change. Fort example staggered planting as a practice 
may manifest labour, or draight power scarcity, risk management and a 
preference For a prolonged supply of a certain type of fresh' food -­

. all at the same time. There is little chance of weighting these
 
oorrectly in an economic analysis, particularly where both product and
 
factor markets are rudimentary,
 

This difficulty in ,second guessing the balance in farmer evaluation 
criteria leads us logically to Farmer assessment as a practical 

*approach to technology evaluation. The FSR phase of technology
development' is tn 'their fields, with rarmers, on thIe spot. "Yet to 
date the devices developed and used, for farmer assessment are 

rudimentary. Harrington, (1981) has said that farmer assessment is
 
likely to be useful when:
 

(a),Farmers have had little previous experience with the coidponent 
of the new tnchnology and therefore cannot be expected to
 
provide useful information in an ex ante survey.
 
A knowledge of a recommended teehnol gy is needed to focus the
 

questions regarding farmers, experience because there are many
 
solutions to farmers' problems.
 

(c).The farming system is difficult to stimulate in a formal model. 

(d).Ex ante survey work was not well conducted.
 

We would go further than this; we are convinced this is a vital area 
for FSR, and would urge a contribution frrooa anthropologists and 
sociologists in improved methods for routine ;("rarmer assessment of 
technology as part of its development. /12 

Sometimes it Is a problem to get farmers to interact frankly about 
technologies, particularly to gain cooperation in types of trials 
including comp6o'itnts they have not seen before. We have found on 
occassion it takes two or three years before frank views are heard on
 
the utility of unfamiliar technologies.
 

This emphasis on farmers' criteria for technology evaluation ignores
 
possible impacts on other farming communities interacting with the
 
target group and on broader societal issues. We cannot see any easy
 
way oaround the question of full social evaluation. We believe that
 
bringing both long term technical and current national policy
 
considerations to bear in technology choice at the design stage is the
 
easiest way forward at present.
 

d, Precision " 

A continuing problem for sciantists engaged in FSR work is that of
 
precision. Exposing potential solutions to wide sources of variation, 
representative of what any recommendation will have to survive under,
 
reduces precision, Recognised statistical standards are no longer
 
achieved and coefficients of variation increase. It is becoming 
commonplace to accept lower confidence levels of 10 to 20 ,. However, 
is this just a comprolnise? FSR scientists don' t seem to be able to 
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our", 

pin-point the real. answer in a way which satisfies classical 
.researchers and woos them away from 1 to 5% level1s. We know farmers 

, work with much lower levels -- as indeed we do -- in taking decisions, 
The questions we have& are: 

a).Should we do our statistical analysis on the economic evaluation 
criteria? ' 

(b). 	How should we express the difference between statistical
 
inference and decision theory in a way which removes scientists'
 
doubts?
 

(c).Do we continue trying to meet 'lowered statistcal inference
 
:standards? . 

e. 	Extrapolation of Results "
 

'i 
 Costs limit the number of S'ites that can be included in the testing 
stage. As indicated earlier efforts are needed to increase themultiplier effect by extrapolating results to other areas. Chances to 
extrapolate or transfer results to other reas are Oi2h\ourse' increased"if sites for farm trials are picked to represlint larger areas. 

.; Possibilities for extrapolation ared, increased by developing

technologies that are flexible in timing an" other factors. Also at
 
the testing stage, 'a detailed specification\,of the proposed improved
 
practice's and conditions under whj.c"h they were tested, is required in

order to increase the efficiency of extrapolation to other areas
 
(Zandstra, 1978; Norman and Palmer-Jones, 1977), Unfortundtely we are 
not always very good at specifying exactly the technical or human
 
environment under which the testing was carried out and the criteria
 
for when it will or will not work. There are deficiencies at this
 
level which need to be overcome if the multiplier effect of such work
 
is to be maximised.,
 

Extrapolation of results can also be assessed in terms of a specific

location which has a very variable climate, such as Botswana. In su"dh
 areas it is 'important for the FSR team to''set up hypotheses about the
 

* results of experiments for the different "types" of seasons they can
 
"expect. It serves to remind them, when the results come In, where
 
they are on the inter-seasonal spectrum. Ideas on how many times such
 
a result can ,be expected are very important for risk conscious small
 
farmers.
 

4. 	 RECOMMENDATION AND DISSEMINATION 

Dr velopment of locally specific recommendations via FSR is causing
 
some problems because' of highly centralised "recommendation release"
 
procedures. In a West African country, for example, a two year lag

period has been reported between deciding on, an(, approving

recommendations, that had be back to "the fot
to passed centre" 
approval. A revision of release procedures, giving more authority to 
the local level, is important. This should be complemented by a 
re-gearing 
of 	 supply agencies and credit banks, to allow initiative
 
and decisions at the local level to alter s: pply and credit lines. We.
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recognise however such adjustments will mean that demands on local 
management capabilities will increase. 

INSTITUTIONALISATION ISSUES
 

Research and extension \organisations 'in developing countries are
 
invariably. based in, or under* the authority of, Ministries of 
Agriculture. Titey are classic bureaucracies and the difficulties of 
changing these are widely apprecilited. The institutional and 
proceedural requirements for +:-the adoptitgon of FSR as a tool in 
agricultural resenrch face the inertia, red-tape and vested interests 
seen as typical of such bureaucracies. 

The introduction .. of FSR has ranged from the addition of a social 
scientist into existing, multidisciplinary commodity iesearch teams, 

'. to the setting up of special teams which ,nelude ilhe whole gamut of 
disciplines, to various positions in between. The process of 
institutional innovation has several components. Like packages to 

farmers the introduction of innovational institutional components 
should be geared to the system within which change is to be made. The 
strategy followed by CIMMYT in eastern and southern Africa is aimed at 
driving a narrow wedge into agricultural bureaucracies in the region. 
'..Narrow" in this context covers two ideas:
 

.(a).To limit the selling pitch for FSP, to its use in generating more 
appropriate: technology, a need felt by many .research 
administrators, and the focus most consistent with CIHMYT' s 
mandate. 

Cb),To minimise the number of pt'r'sonalities to be initially 
convinced of the efficacy of FSR as a useful research tool. 

S"A subsequent strategy is to buildup some capacity to apply systems 
- perspective to agricultural research within the 'ARS, arid the4 to open 

out the wedge to make the linkages for eff'ctive operati.L'on of the 
capacity. Components of the strategy are listed below:
 

(a).Identify nationa.'Vresearch directors in the region who accept 

the problem of >s.low adoption rates of present research output.
 

They represent targiets of opportunity. 

(b).Demonstrate, in a local ',situation of their choosi ig, the FSR 
,diagnostic techniques to identify an on-farn experimental
 
programme relevant to farmers in.that situation. Emphasis in
 
this demonstration is in the importance, of' local economic
 
circumat.,nces in identifying an " appropriate experimental
 

programme, and the role of the agricultural economist.
 

( c). 	 Promote the need for experimentati on under rarmnet s' 
agro-ecological and management conditions. 

(d).CdndUct training for local professionals in the use of these 

techniques and later in the planning, implementation -and 
evaluation f on-farm experiments, 
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(e) 	 Discuss the FSR team composition and linkages,. with commudity 
research teams (CRTs) arid extension. 

f)(. Draw senior extension staf f into the discussions, covering 
FSR/extension links. 

) . Help develop procedures and, when requested, structures to 
i nstitution'alise these linkages. 

(h).Discuss the role of linkages back to p],innerL- and policy makers 
to ensure that technologies identified as appri~priate to a local 
situation can be ef',ectively serviced there. 

The essence of programme operation is pragma'tisin in fitting the 
sequencing of components into local national situations. For example 
Zambia' had a solid institutional structu're before 'stror&9 capacity, To 
date, the Zimbabwe Research and Specialist'Services have no authority 
to employ Zimbabwean economists, though an FSR Unit has been set up, 
with '.toth crop and livestock scientists, In this respect it is the 
most advanced of its kind in the region. This wedge strategy has 
sometimes led to criticisms from academics convinced of the conceptual 
potential of FSR but ignorant of the hazards of implementation. More 
down to earth criticisms have been slow progress in drawing livestock 
and extension considerations into FSR. Bias towards crops has often 

K 	 arisen not only out of the mandates of promoting agencies like CIMMYT, 
but also because the state of the arts in on-farm experimentation with 
animal's, is poor. Most damaging has been that current responsibilities 

for research into crops and animals are widely diviided 
institutionally., To try to work with personalities in two
 
instit'utions at the same time would have blunted the wedge. An 
anecdote illustrates this point. In one nation l reseavch service the 
crop department had taken the initiative in a trinl or FSR techniques. 
The report on the diagnosis was being aiscussed jointly by crop and 
livestock departments. With the rapidly increasing use of cows for 
ploutghing in the target farming system the report recommended research 
to examine how the reproductive cycle and supplementary feeding could 
best be managed to complement the ploughing burden. The reaction from, 
the vets was unanimous and vociferous -- usin.'.1 cows for ploughing is 
crazy, it should be banned". In practice the innovation sequence in 
itstitutionalislng FSR has been very varied, in an attempt to 
accommodateo the peculiarities of particular bureaucracies and the
 
attitudes of the administrators operating them. The time horizon for
 

!building, capacity and for institutionalisation, ;once the concept is 
accepted, is not less than ten years in most national situations. 
Annex I outlines the FSR history for three countries of the east and 
southern African rei'on to show the rate of progress in practice. 

I 1.. RESEARCH OR EXTENSION i THE PLACE FOR FSR 

As '.outlined above CIMMYT has concentrated its promotional efforts 
thI rough research which its mandate has brought it into contact with. 
Whether research or extension is the appropiate location for FSR in 

-technology generation remains' a debatable point. Several extenhiorn 
services, such as Kenya and Zimbabwe, h1ave taker) their own initiatives 
towards an on-farm research effort, Two points ptrhaps dominate the 
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discussion: 

a). FSR has a local specJ fia area or entti on hi ghly compati ble th 
that of the extension services.
 

b) 	 If FSR,, is located with extension, and research/extension remain 
essentially separate bureaucracies, there is a great danger that 
component research will remain isolated from its small farmer 
,clientele. FSR is increasingly seen as an effective device for
 
linkinS research and extension: something which is lacking in
 
most ministry bureaucracies.
 

The disussion on location is complicated by dif-Lerent approaches to
 
using FSR in a technology generation role. As indicated earlier the
 
two approaches with which we are concerned can .be iunmmarised as FSR 
"in the small" and "with a pre-determined focus". We need to 
understand these alternatives and their implications for
 
insti tutionalisation.
 

a. 	 FSR With A Pro-Determined Focus
 

With a pre-determnined' focus FSP. is relatively edsy to reconcile with 
existing research instit;utions organised along commodity lines. The
 
commodity is the focus. Cormmodity teams are frequently
 
multidisciplinary and adding a social scientist to the team to bring
 
the farmers' perspective to bear ini experimental planning and 
evaluation implies no radicel reorganisation. The commodity team is
 
expanded and a modified and extended multi-lccational trials programme
 
takes care of a re-emphasis on experimentation under farmers' 
conditions. The advantages of this approach are easy
 
institutionalisation and an internal CRT/FSR interface, with the 
commodity team doing both on-station research in the classic mould,,
 
and on-farm research. It allows rvsearchers to keep a foot in the
 
camp or their peers, and in the promotional stakes. The career 
structure for purely farm system researchers remainsi a grey sea in 
most national programmes. Kenya is in the procens of developing
 
something close to this pattern and the Sudan presently favours this 
approach. As an ultimate model it has several disadvantages. The 
major ones arise from poor exploitation of the system's perspective'. 
Five types of problems are: 

(a). 	 The pre-determined focus pre-determines the range of problems 
identified in the system. Research effort may be focussed on 
sub-optimal problems and solutions whi ch may not be attractive 
to farmers whose pri mary conceens may be elsewhere in the 
system. 

(b),.It offers a means for identifying and ranking technical research 
problems requiring specialist research attention, only within 
the limited focus. It cannot aid research resource allocotion 
across commodities, a major potential contribution of a frll 
farming systems perspective. 

(c). 	 These first two disadvantages contribute to a third, w'hich is 
the limited coat elffectiveneso in the application of FSR, There 
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is great potential for overlap in the workplans or commodity 
based FSR teams. Reducing the point to an absurdity; farmers 
operating a five commodity system, a common feature of small 
f arming, might draw the attention of five commodity based FSR 
teams. Their technologies, identified in isolation, would be 
competing oforthe use of' farmers' limited resources. 

(d). 	FSR's important linkage role with extension is ro'e difficult to 
achieve. Little restructuring is required and Iharefore,FSR is 
likely to be perceived as a creature or research, and its 
orientation as well asl r or-ganisation is less compatible with 
successful extension. 'Indeed, the coordination and evaluation 
of several commodity rlated FSR efforts for any region may 
create a new research nightmare for extension, 

(e).Difficulties have been experienced in trying to build an FSR 
capacity within existing commodity teams. 

Institutionalisation within existing commodity teams has two other
 
disadvantages as a target mode]:
 

(a) 	 . Specialised researchers tend to be locked into a programme 
aiming at peer group rocognition. Workplans are not easily 
re-balanced to absorb a systems perspective and content is nut 
readily modified without antagonism.
 

(b). 	 An early step in building FSR capacity into a commodity team is 
the addition of a socio-economist. Unless he is very 
experienced in his profession, end in FSR, it: is very difficult 
for him to make the case for FSR and tor social science, and 
carry the team with him. Young professionals need t.heir own 
perspective and capacity building before they are ready to hold 
their own in the arguments which inevitably greet the new 
emphe'si s. 

b. FSR In The Small
 

FSR "in the small" lends itself to institutionalisation ati regionally 
oriented teams, Such teams draw from and feed back to specialist 
researchers of all commodity and disciplinary al'filiatio-is as the 
diagnosis or local circumstances dictates. Teams are usually made uO 
of a general crop agronomist, an agricultural economist and an animal 
production scientist iii areas where animal enterprises are an 
important part of the farming system, The advantages of this
 
arrangement are virtually the corollaries of the disadvantages of a 
pre-determined focus: 

(a). 	 In see king a focus to give best leverage to the improvement oC 
the system as a whole, priority problems are identified, 
Appropriate solutions of these should be readily absorbed by 
farmers. 

(b). 	Feeding back technical research agenda of unsolved priority
 

problems helps balance specialist research effort according to
 

farmer need.
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(c). 	 The above points, plus the use of only one FSP, team in any area, 
contribute to a cost effective research effort. 

C (d). 	 An area orientation-. and' or'ganisation is wholly /ornpatible with 
extension. it offers great potential for dr~iwing local 
extension staff into' the various stages of the generatioii of 
technologies they will haye to 'sell to their local farmer 
market. It is a natural research!extension linkagoe'device.

'Malawi has gone a step further in jtoi nt managoment of FSR teams,

Technically the teams will be under the Depaviimnont or 
Agricultural Researoh, and administratively under locally based 
Agicultural Development Division anageru. These managers will 
take decisions on priority target group. for F.'R programmes in 
their divisions. 

(e).It creates a relatively independent niche f or FSR. This niche 
can be sheltered to an extent from both CRTs and extension while 
a capacity fot, FSR is established. This is particularly
important where young professionals are involved and morale is 
easily shattered by apparent antagonism from both traditional 
establishments. 

f) . Finally, and in an apparent contradiction, regionally organ.ised 
teams allow policy full play in determining the focus in any
particular farming system. otr example, an ovetrriding policy 
objective to increase cotton production for import substitution 
can be 	 implemented by focussing on cotton development in the
 
system through the FSR team. 

A more complicated re-organisation of research and extension is needed 
to 	 fully exploit the advantages of FSR ir technolcgy generation, Thisis 	 undoubtedly a disadvantage and a formal regional structure should 
probably be seen as a late component in the FSR innovation sequence.
Nevertheless in both Zambia and Malawi early institutionalisation of 
FSR along regional lines has produced a framework of procedures within 

* which FSR teams can operate securely. The other danger in breaking
FSR teams out of the traditional reseach organisation is the danrger
of isolation from the CRTs. We believe special and careful provision
has to be made to avoid this. There are many points in both CRT and 
FSR processes for interaction hetweenr the two sets of teams. 

CRTs can 	contribute in the f'ollowing ways: 

* 	 Ca). Dun rig diAgnosis, arter' focussinG on the syztom, the FSR team 
may call in relovant specialists, to evaluate technical problems
in the field and to identify causes. A weed scientist to 
identify the weed spectrum a nd the husbandry practices which 
promote it would be one example, wher e a weed problem is 
identiried as a priority focus. 

Cb) 	During design the relevan; sp( ailists are askvd to contri bute 
techni cal i nformation in spe ifyi jig possi ble ol uti ons, and to 
advise on particular aspects of experimnentul designi related to 
those solutions. 
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c). 	During on-farm. experimentati on thti relevant specialist may be 
asked. to advise on .pheniomena arising in the experiments, and to 
help with biological interpretation. 

Once the forus is established it is likely that the same speci alists 
Swill follow througqhthe full sequence with Ithe team. 

On the other side the FSR team contributes to specialist pro&lramine in 
the following ways: 

a). 	 Feeding back technical problems, identified as important to 
farmer development, to the appropriate specialists. 

i*' ( b). 	 Competing for specialist ti'me, which is a help to resear'ch 
administrators. in deciding how to redeploy or expan~d specialist 
capacity, 

c). 	 Feeding back local information to specialists to help them 
structure their experitments. Farmer criteia in evaluati ng 
varieties hels in the construction and evaluation of selection 
blocks and Vyield trials Rigidities farmers have to adhet'(r to 
in their management 'eqime Lhelp to decide which components to 
combine in packages and how the management of non-treatment 
variables should be handled in experiments.
 

Thus there are very si gni ficarit contributions in both directions. 
Procedures for i nteractions should be clear and time set aside in 

workplans to faci litate them. It must be emphasised that no matter 
how good such provisions are, effective interaction depends on a 

mutual appreciation or ro] es; one side cannot do an efrfcti ve Job 

without the other. This requires that both sides see arn "effe-ti ve 

job" in the same terms; the rapid adoption of research results by 

small farmers. Current;ly thin is not always the case. [listorically 

CRT reward systems were geared to other goals. 

There is much current discussion on the interface betweeln CRTs and FSR 

teams in experimentation. In planning on-farm experimerts the FSR 

team draws possible solutions from the work or relevant CRTs. 

Transferability has to be evaluated; will the propused solution hold 

under the local conditions o tihe target group of farmers? The FSR 

team know the local conditions, and CRT specialists are best able to 

judge the vulnerab ility or the technical relationships i nhei'ernt in tile 

proposed solution to local conditions. IRelationships ,nay be, distorted 

b, agro-ecological direrences or by interactions with romponents of 

Sfrrmer management. Adaptation to farmers' management is clearly 
of the FSR team whi le n(daptation to dlrfereitwithin the purview 

or tern t:ry. It isagro-ecological conditions raises questions 
already recognised in research se r vi cofe"- as the role for 

In Zimbatwe, wheremulti-loontional trials of the commodity teamis. 

resoarch services have both Communal Area Research Teams (CARTs) and 

to be emerging that researcher manag d andFSP teams, It seems 
net md i f id tochni Calimplemnded t.rial1s kR-RI) W0 I 9atI.In 9M 

relati onships -- will be n CART responsi bi i ty, and that FSP. tea 
and ma nagementresponsibilities bo gin when farmer implimenriation 
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enters into the experimental effort, 

In summary, on the question or inatitutions, we would stand by 
agronomist, an agriculturalregionally deployed FSR teams of a crop 

economist and, where appropriate, an animal production scientist. Thoe. 

draw from and feed back to multi disciplinary coimlnodity.teams wo'd c 

teams as required by local diagnosis Strong linkages baok tf(" 

CRTs, and forward to extension, are a vital 'eatu re of' reorganisai :on\ 
A national FSR coordinator at .W:needed to establish sitch teams. 


level can be uitefu ly supported by specialists,, ',V-,
headquarter 
normally included in commodity teams. Rural sociologi sts. and 

to FSR teams on request, are examples ofnutritionists, available 
regionsdisciplines helping to service FSR in Zanbia. Within their 

FSR teams need to work closely with a 	 senior agvlrcultut'il officer of 
to ooo-dirnate the programme o.the ministry. His or her main role is 

the FSR team with extemiiion workplans, and to4take ir, i.iatives on the) 

1policy and planning iini:, l1cations of recommendations emer!ing_ from the 

FSR work. The decisk'on mechanism .to make and service new 
level is emerging as a gap in severalrecommendations at the /!.r.cal 


countries of the ESA region.
 

going back t., the wedge strat egy erntr-y may be
This said --
facilitated by extending commodity teams to include FSR. This will be 

when two conditions Can
less of' a compromise in instit;utionaliaLtion 

be frulfili-d:
 

(a) The FSR efforts of such teams can be rocussed on systems 'hore 

dominates resource allocation.their commodity 

strong In FSR, is available to
(b).When a seni or professi onal, 


,reinforce the commodity team.
 

Where professi onal capacity in ,FSP. s weak, caution is needed. Horale 

is easily reduced by uncertainity in both concept and role. Again, it 
optionsemphasises the point that pragmatism and an awareness of the 

withiii national programines.must dominate the promotion of* FSR 

2. FACTORS INFLUENCING ATTITUDES TO FSR 1TN SOME LDC' S 

invi table . in eft'orts to change
Some confrontation i.s perhaps 

It can s-urel y he mininised by an all seeing strategyinstitutions. 
and a <Satchi and Satchi style advertiasing arid PR exercise. That. 
confrontations have occurred in the region is part ially due to less 

than perfect diplomacy by would be salesmen. It has other roots in 
1gher education,the attitudes dominating bureaucracies, II hi level and 

in donor activity in the reion. 

' Agricultural establishments are henvily dominated by a technical 
representation at

perspective. Agicultural economists have little 

the hI gher levels in many agricultural mij nistries and planning units 

are often very suhordi nate to the decisions of the technJcal 
east

p" ofessi orial at the top. Often trained in the west - or in the 

-- Farmi rig to thern is big fields, strai ght rows,
Por that matter 

and a oommer tal outlook, Peasants are peasants
monocrops, machi ne. 

raimers, Even today univotsity and college
and rarely percei ved an 
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curricula are firmly based in large-scale commercial farming. Li p 
service is paid t6' the idea of coming to grips with the small farm 
sectors but initiatives ; to base higher agricultural education in a 
small farm perspective are few and farc between. It is seen as a 
threat rather than a challenge by most agricultural teachlirs. For 
example, systems thinking rarely has a place in courses. Indeed some 
developed countr-y universities have moved rut,ther, to adjust curr.icula 
to the needs of small farming than have many local institutions. 

Obviously implementing a successful FSR type projact involves having 
suitable team members both national and at this stage often 
oxpatriate. This is not easy because of some rather unique features 
of FSR type activities involving working on farmers farms, having a 
farming system focus rather than rocussi rig on one commodity, thei 
necessity of' interdisciplinary cooperation, and havjng an appreciation 
of the role of other disciplines. Unfortunately until ver'y recently 
effectiveness in such work has been primarily based on longevity in 
the field (i.e., relevant experience) rather through formreal training 
programmes. We believe that personality compatibility and a strong 
grounding in a discipline are important pra-conditions or melding an 
effective interdisciplinary F. team. However tho lack of training 
geared ta such needs '.ontributes to the difficulty of implementing FSR 
type projects. 

Work undertaken by FSP. teams involves subst.antial field wor-k under 
difficult circumstances, combi ned with considerable amounts of 
travelling and invol ving oftell li ving i n isolated areas. Such 
problems rnot only can preclude the identification and participation of 
suitable national staff, but al so, together with the nature of FSR 
type work, often make it difficult to recruit suitable expatriate 
staff. We believe it is important to establish iticentives fo local 
staff in terms of -sa ary premiums and saLisfactory career paths. In 
many countries thi s fti 11 has not been recognised ui an important 
issue to be tackled. As a renult there is often a lack of continuity 
ini terms of national staff in FSP. type work. Such discontiniuity' can 
only reduce the producti v i ty of the work and i st;rease the time 
required to build effective national capacity in FSR, 

Civil servants terid to be authoriLnrian and a teacher/pupil 
juxtaposi ti on domi nates rosearch and extttnsi on dealing with small 
farmers. These attitudes manifest themsaelqes in antagonism to ideas 
which imply a re-ordel'ing or the oxisting pecking order, Antagonism 
is aggravated by the". difficulty mny countries have in controlling 
donors who often seem insehsitJ ve to natjondl feelin g and often seem 
ruled by fads ard rashi ons. The fact that a si n.le major donor cant 
catalyse a do2en FSR projects in tho ESA reigion over a five year 
period bears witness to fashi.onability dad brow beating. Honey talks. 
TIe feeling of bei rig led by the mioc.e bri ngs antagonism against 
technical assistance in generna.. 

CON|CLUSION 

We still remain convinced of the value of FSR. However, as we have 

said for years, we a e conicer rd t-ht it has been oversold too 
quickly. Donor agencies have moved t'o rapidly ini supportirg FSAR.,', 
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tpe work before it hits had a time to mature. We believe expectations 
are too high and that results are expecled too quickly. Hetodologies 
for resource efficient ways of implementing FSR are still evolving and 
successful institutionalisation of the approach is only likely to be.
 

"achieved if it is given a much longer i.me period to esLablish itte 
credibility. Donors have used their funds to precipitate the 
implementation of FSR and are n .,Jinine to its evaluation. There is 
a great danger if evaluation is done from an academic conceptual 
perspective, without due regard being paid to the slow process of 
developing national and indeed intet-national capacity, and to the 
pitfalls of implementation, that the protege baby will be thrown out 
with the bathwater. 
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BRIEF PROFILES OF FSR HISTORY IN THREE COUNTRIES
 
IN EASTERN AND SOUTHERN AFR,-CA
 

1. BOTSWANA 

Botswana had a donor project with 1*farming systems" in its title 
established i11 early 1976. This project -.'ss or ented to the 

evaluation of (Y(Kmprpved farmirg s3ystems and imj'fiments -- designed on 

research stations -- under farmers' condi tions. Its orientati on 
modified a's exposure to farmers demonstrated their apathy to the 

innovations on offer. The country has three other FSR projects: the 
other older one is based in extension; the two newer ones, started 
since 1980, having a more reognisable, bottom-up FSR orientation. 

Institutionalisation has been weak perhaps for two reasons: difficulty 
in establishing credibili ty and very low numbers of' national
 
professionals drawn into FSR.
 

Poor credibility can be partially attribuced to the difficultY Of1 

evolving attractive, relevant technology in the harsh unstable climate 

of much of the country. Station based experimentation has emphasised 

intensification, and technologies on the shelf have not usually been 
useful to the highly extensive strategies followed by Batswana 

farmevs. Yields of sorghum, the starch staple, are of the order of 
200 - 300 k9s/ha. Again. Batswana farmers rightly place emphasis on 
cattle in their farming system and only one of' the FSR projects have 

seriously addressed the cattle enterprise. Lark of credibility has 

limited the support for insticut:ionnlisa;ton in the upper echelons o' 

the ministry. 

Host nationals involved in FSR have di Doomls i n agr i.cult;ure 
a theExpatriates worki rig i n the country consilqer formnal trai ning to 

H. Sc. a pre-requisite 9i ven the formidable cha] lenge from the 
funds forenvironment, Only the latest two FSR projects have had 

substantial training of nationals. This has often involved upgrading 

from diploma level, itsel f a lengthy pt,ocess. Recently inter'est in 

institutionalising the process has increased and currently a proposal 

is being preptired for the Ministry of Agriculture by the FSR teams. 

2, KEHYA 

Kenya has no donor ptojets in FSR. Following demonstrations of 

diagnostic procedures in 1976, a national initiative was taken in 1978 
year option being In agriculturalwhen six graduates, with their final 

economics, were re-uited and added to commodity team-, on six research 

stations. Six more we re recruited i r 1979 to fill six more 

agricultural , economist posts. A senior arigciultural, economist 

supported by4 technica], ass istance .,wasappointed coordi nator and he, 

with CIHMYT, was charged with the development of' their skills and the 

guidance of' their work programmes. Poor consultation with research 

station directors hindered piogranme development. A new Director of' 

Rosearch (DOR) appoi rted i ni 1981 was urnconvi riced of the need f or FSR 
retI rene t atand the programme atrophIed over the three years to his 
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7 in 18t FSR teams Were established
:.the .end of 1983. Under a new DOP. 

froM 
ten research stations. These, together with exteflon staff 

at 	 professi)nals - have embarked <"adjacent districts -- in total some 	 50 

on training programmes wth CIMMYT assistanCe. 

3. 	 ZAMBIA 
foster adoption of technology was 

Ts a eans to and Water' Deve]opmeft in
FSR Ministry of Agrieilt'einoe idea ot 

1977. Two demonstrations. of diagnot d 
were sought tO for F 

1979. Zambian nationals
In 1978 arid 	 from thewere made 	 a low 1turnoutwi th was difficult 	 sectOr'. I nRecruitment from 	 the private6teams. 	 demand

faculty and a high 
the form 	of regi onally based 

agricultural 	 FSR in out the 
DOR institutional ised ( ARPTs5), and spelled

1 9811 a new
Research Planning Tamns 

tance supported national
 
Adaptive A tachnical asi


the CRT". 	 to ninewith 	 was to developrelat ioshiP 	 aims over, tim 
was appointed and the 	 and each with a crop

coordinator 	 Provinces, vide
of Zambia , 	 a ri d • e .di ofor eazh 	 p r o f e s s i o ri s to buildARP'rS, one a n d a' n , - -yu ng Z amb i a n The strategy was 
a g r o n omi s t 	 economist.nd a agicultrallogroolfl~t 

to thea was str-ong
six 	 Donor iliterestARPTS with six teams. 	 inthree the nucleus for 	 now has seven~ ARPTs 

provide at times, 	 and Zambia fromforceful 	 and fundsof being 	 assistance Ofpoint 	 by techni cal the devGlOPpenteach supported inhibited 
seven provinIces Rapid expansion has 	 field work hasdonor. 	 ina different 	 and low quality

professionals 	 NevertheleSseffective national 	 cal assistance.techrnl 	 inby inexper'ienced 	 capability arid 
been compounded 	 in experimentalhave beon made 	 The moststrides 	 and extensiort.significant 	 with both CRTs 

of linkages 	 at provincial
the development 	 of committees 

is the appointmert 	 arid to
development 	 from ARPT workrecent 	 emergirgrecommendationlevel to approve 

locally approved recommedations.
ofthe servici ng

coordinate 

, .. 
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FOOTNOTfES 

Agricultural
Asnttedh fCWAh) Auobnaliad Cf~nhjek.' or I~nE~j nab'ont1 


on WIN& SinGystems Resarrch
Research ( ACI AR) sponsored "Noikshop 

Col lege, Sydney,,AustialiniiFSR)" held at Hawkesbury Agri cultue al 

12th - 15hh May, 1985.
 

in new in the developing world. some 
1. Although it is true that FSR 

earlier versilon or it was practiced in the,1920s
maintain that an 

in the US (Johnson, 1982).
 

'in some dlal els~ewhere lIorman,
2. These approaches,. discussed 

1982), evolved through the somewhait extracli ye
Simmons and Hays, 

or' technologythe wholesale transferphilosophy of colonial times, 
located in temperate zones,

From developed countvies largely and 
elements that had 

the use of technology "building blocks" those 
in developed countvies.

made technology development successful 

a farming system will be as a 

defi ned by thme technical element. The3. The human element determines what 

subset of the potential 
can be di vided into two 'components ov groups of 

human element 
factors: exogenous and endogenous. The eCxogenous Factors, the 

are largelyin which theV arming household operates,
social milieu 
out of the control of ,Iidividual farming hOaaeholda, but will 

are able ton do. Wy~genCuus factors
what its membersinfluence 

and beliefs. Wb external 
(a) community structures, normsinclude: 

or support systems, and le) miscellaneous i nfluen~es 
institutions FEndogeno'15 factors -­

and population density. :-- •¢ ':such as location ; , 7' - '':-! ":/[', "¢ 
I' ,':7 ,- , : : ! ::/> '-= /:. ',>
:'% " % under4 "/ 4-- - , 

,- :; , -,. l - - ,:i -- are- . . .: , the4 ,4 
v ,= with, : management• . .. /; 

.. . - :, . . -... along7 , '. --- and>:..-.-: capital,-: ;>-• 

uswd by them to'derive aland, labour, 
control of individual households and are 

their goals, subject to the boundary
Farming system consistent with 

exogenous
condi tions laid down by the technmtcal element and 

Fac tor's. 

used in this paper is
the sense it is 
own work FSR An
4-In our 

"on-farm research with a farming systems perspective",
refered to as 


approach to research"
 
OFR/ FSPI arnd the the "Farming systems 


FSAR).
 

on the basis of thc 
well as ('SR programmes being, differentiated5. As 

they can be classi fied as "upstresamp
ratio variables to parameters, 

" Upstream", types of 
developmental) and "downstream' (applied), 

are emainly
('SR programmes having a developmental onientat ion 

do not render results fur
based andi reallyexperiment stati on 

contrast "downstreaml"rg Familijes. In
immediate adoption by Farmin 

eve the main concern of' this ppr 
types F'(SR programmes, which 

applied or] entation and aim at developing and introduc ing
have an systems For

improve the productivity of Farming
strategies that maythe short run. It 
target gRoups of Far'ming fanmilios now prnd in 

this Korkshopof the papers to be presented at 
well be that some 

"upstreaIm" connotation.will have more of an 

6. The last two are analoyoiJ5 to the syste~mati c adjustment concept 

4n d ) , The other t-wo
Dillon and Hardakerref ered to by 

are revision anid replacement of the farming syst em, 
possibilities* 

8
 5
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Obviously, as they rightly indicate, it. becomes much more dieticutl. 
to convince farmers ahrrutiVthe chnneu a; one mrouves 2i'om systematic 

ad iustmont to r'epl acemerl:. 

7. 	 Bye' Iee and Cal ins on A( I1,d ). 3 yer re_.3!I ') 1 , 1 oFl. 
Plucknett and Va lae y , '2n. 2(.t lbert. ,Norran and Winch ( 1980 ,G 	 ii 

Har-rin L u II,'in k Hi Idpirind t I qI7 h I APA . ,7" . Noronio a nd 

Ra ndeors 1 1 P7 '), No rrman. Simm ;n: rid tHa' ( " 1 2) . nhane , Phi 1 1 i PiP. 

and Sc hire 1 l aind Zanrd:: ra II , id : ,nid:;LvL i ____alI1911), 	 I -
t "lM Yl: 

a it'ue ' 	 I:of j. ,:: this6. 	 There ' i hurseh, hat ,chmAp i v n i.lent wi I h 


schema. For nee Aind C(1 i ii': ,ii ladl iast.ri
oxamplo, B-erl.e ,iZ 

ot al (I M ). 

9. 	 In ma yi of't i ssues have : rone ol di :0 ,u :ed in 

['act. been wiV tLL n about b'y other peopie pre:ent at. thin workshop, 

for example, Dil lin, Ii,idakor arid [ y.-rlie. 

fact. n thn 	 oI ed have 

lptl1s for I n a a 'esea rch10. 	 This 1 a ,"a 1 i h ca l',.,1 ; ol in ioorh . v i iid 

adminn V iLrIor:: hri uK hl iurp as hitcc'l :t:ec I t s, who hd'.e beei|.00h111 

taug ht to, .v an ::I:t: i .t ca i rfc . Howover- informa u-ol i i l i, 	 3iiru'e 
r rinon t.he 


on livpot, her:r :: , y ',, pop n I. vi'ao vo:n'.. 'onc bells .
 
do have the st.r, :ig th 0!" r ',or obsi-eri',vat. i wrwhle emphaui­

1 
11. 	Re pres rr tar iv".'rio, :' 'iti 'i :-: i: cainn 1o ..overcorn to c0:ome exten1 t by th,.h 

I.ii f';rrar of 

talrget ,r oilp 'ii ,' a,i oorm, sampi i a or f'armer:. However 

r'epre ' ntat r V . ,i ,' , :1: t. r['ii] 1,"o r r o 1iv a d : ice rr.nly,: t or 1 lie 

use oF suc'lorr i ii 03:71. i] -i:: 1. , 011:7i0- 'e .r : a' t the 

I 
e 	 0'
s I 1/ie2 '',''.' Ii i'V.' oirr0 rinl.O i'.'i; ,. 0ilM I '.' :.osiX 

0 -ici la r made sta aii qu ionnairi oobse'vat i on'ritoi or ' anridno a rd' ento J.S 

12, 	 Alno w woul d ,a r .u 1'"i 1"i101 ,a . s :o1ori o in I S a.'| l:uriel.1 o 1 rroighoutI t he 

whole experimiern tat i on proces:s. For example, a [arner may compare 

st and eot blishnir rit of treatmont:r, r . ift o no .itsequenteven i P ee l'e sub 


yie,ld d1 ifferenieo:,
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