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INTRODUCTION 

In this paper, we consider on-far2-: experiments as those done in the context of farming 
systems research (FSR), or in C. 'MYT terminology, as on-farm research with a farming 
systems perspective (OFR/FSP, In this situation, such experiments differ from classical 
multi-locational experiments wi.ch often just look at technical issues and have less ot a 
systems perspective. Incorporation of the human element (socio-econmmic factors) an. a 
systems perspective complicates issues relating to planning, management and evaluation of 
on-farm experiments, 

Like many other countries in the region. FSR in Botswana has, to da,:e. been largely project­
driven, with several donor agencies involved. However, unlike some other countries in the 
region (e.g., Zambia and Malawi), no reorganization to accommodate FSR -was made in the 
Ministry of Agriculture (MOA) at the time of their initiation. Instead, FSR has had :_ 
pro,.e, over time, that it has a role to play. Fortunately, that issue has recently been 
reso7',d, and major decisions ar now being made to institutionally incorporate it into the 
structure of MOA in such a way as to maximize the contribution it can make to the 
agricultural development process. 

Accompanying this move is the acknowledgement that the development, dissemination and 
adoption of ,clevant improved technologies 'd policy/support programmes are two equally 
important and complementary apprcaches to improving the productivity, and therefore 
hopefully the welfare of farmers. It is also recognised that there are four groups of actors 
who are critically important in contribung to the process of agricultural development (Table 
1). 

Productive interactive linkages between planners, researchers (on-sta:irn and on-farm). 
extensioi and development staff, and farmers are cri:ically important. N:.:rtheles. in man)

,
developing countries, until rccently, the one-way top-down pattern shown in Figure L. was 
most common. In recent years, there has been a general acceptance that the ideal model is 
that in Fgure lB. Unfortunately, however, the situation in many countries -- inclu;'ing
Botswana - is that the lir.k to me f rmer (top-down) is still stronger than from the farmer 
(bottom-up) (Figure IC). There are a nt-mbcr of reasons why some of these linkages are 
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4th-Sth, 1989. The constr-,:cive comments ot Ors 1. Siebert(Agronomist. ATIP. DAR) 
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TABLE I: 	 ROLES AND FUNCTIONS OF THE ACTORS IN
 
AGRICULTURAL DEVELOPMENT
 

Role FunctiRoe Actor 
Implementers Farmers 
Supporters Transmitters Extension Staff/ 

Input Provision 	 Development Agencies 
Provide Potential Means 	 Technology Keo.Lch
 

Policv/Sunort Systems Planning
 

fragile.' 

It isapparent m Figure 13 that fanning sya:cms work can act as a lroker in helping to forge 
linkages amongst the groups of actors. In other words, it facilitates a process and does not 
produce a product ty itself. 

In the light of the changes currently taking place in Botswana, we witl spend little time in this 
paper dwelling on what was doe in the past. when project efforts were rarely coordinmcd. 
Inste.J, we place considerably more enphasis on what is happening now and vlhatis likely to 
happen in the near future. In this paper we stress the inst!'Ational se:!ing -- including linkages 
that exist - in %hich the plar,'-ing. management :-"i evaluation of cri-farm trials takes pio ce. 
We believe the institutional xting has - and indeed should hase - - strong influence on such 
trials, and the way aiey replanned, conducted and evaluated. Towards the cor:of the paper. 
we will discuss some issues related to the planning, management and evaluation uf on-fa.m 
trials thae.e fel are impan and hve not yet been rived satisfatoily. We hope i 
raising them, to stimulate discussion among odher participirL. at the workshep. 

PROCEDURES FOR PLANNING, MANAGEMENT AND EVALUATION
 
OF FSR IN BOTSWANA
 

Discussion of h's topic can be convenienl', split into to parts: within the research 
organization, where the procedure is becoming quite fonrmalized; and with groups outside the 
research organization, whore p.cedures are, 21present, still rather iaformal. 

WITIIIN TIlE IESEARCH ORGANIZATION 

The system that is currently dxcioping incorporates ele ents of what has been done in the 
past. However. the changes nroposed and underway could potentially improve the impact of 
FSR work. 

-. These factors include educational elitism; the desire to maintain the ; ssq on the 
partof exis:ing personnel; institutional rigidity; evolving methodology of farming 
systems work. and a lack of expertise in farming systems work (Pocy. ,86; Fresco aid 
Poats. :986). 
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FIGURE 1 : PROCESS OF AGRICULTURALFGURAD 1:ONRCSYSTEOFADIn DEVELOPMENT 
terms of the organization

A. "TRADITIONAL" SYSTEM 
of FSR. two significant decisions are in the process of beingimplemented: 

-
RES ILANING/
RESEAC DEVELOPMNTH (a). All farming system teams will be in one department. DAR,'b). A national coordinator for FSR will be appointed in DAR.[ 7 ]EXESINwork There are obvious merits in appointing a national coordinator, and having all the teams underEXTENSION should be enhanced.one department. As a result Until now theme have been no_year, comparability. collaboration, and coordinatitnlinksof farming systemsformal encourging this.although, for a number of years personnelonce in a meeting at which 

on the various teams have informally met twice a 
FARMERS FSR issues were discussed, and the other being an on-farmworkshop hosted by one of the FSR teams. The decision to place allrather than the extension department has the teams in the research,our support. Obviously, he strongest linksB. "IDEAL' within a department. We believe, that are alwaysSYSTEM there still remain considerable challenges in developing

relevant technologies for limited-resource farmersBotswana- Therefore we believe 
in the harsh climatic environment of

MASS links should be the decision is the correct one.(REPRESENTATIVE) between on-farm and on-station 
since potentially the strongest

In the light of this. research work.it is perhaps not surprising that the Director of DAR has proposed that a 

series of sub-stations be established where staff members will be responsible for on-station andon-farm w~ork. Thus, the recent decision to institutionalize FSR in Botswana is resulting instrategies to encourage greater integration and coordination of FSR work.FARMINGSYSTEMS At the same time, there is a move to improve the planning, management and evaluation of 

research as a whole.' The approach, that is developing, involves the following: 
(a) A number of interdisciplinary research groups, based on specific commodities or t-t-resare being forncd4 which include representativesand possibly cxtension. These groups will 

of both on-station and on-farm re.ON-STATION plan, m age and monitor the trials tr.:approved for their group.' in: 

C. "USUAL" SSYSTEM
-Until now. two of the farming systems teams have been in Department of AgriculturalFARMERSField 

FARMERS Services (DAFS) (i.e.. Farr-ingMASS (REPRESENTA Development 
Systems Southern Region [FSSRJ and MolapoProject [MDPI), and two have been located in DAR (i.e.,Development Ngamiland Project [ADNP] Agriculturaland ATIP). 

Currently the plan applies only to the Crop Production Division4,- --- --
. 

in DAR. not the Animal-- ..- Production Division.EXTENSION--------------- - XO FARINGSYSEMFARMING sYsTEMs' 
WORK The following summation represents our perception of what has happened, and whatlikely to happen in the near future in DAR. is

However. minor changes may beintroduced as a result of an ISNAR review which is likely to take place in early 1990. 
P N. 

PI2hNNING/ Among those currently proposed are:
ON-STATION cereals, legumes, horticulture, vcnisols, soil andDEVELOPMENT ------------------ water management, and possibly farming systems research.RESEARCH 

'. There has in fact. been oneKEY: group, a National Tillage Team. thatINDICA-" STRONG LINKAGES has been meeting
INDICATE POOR successfully on aLINKAGES regular basis for over ------ INDICATE REASONABLE extensiotvdevelopmrent agency staff, has 

a year. This team. consisting of research and 
Source: Norman, 1988 

LINKAGES 
nine different sites - eight of which 

been collaborating on a multi-locational trial, atare on farmers' fields - throughout the country.The main objectivedesigned of the trial is to systematically compare different tillage treatmentsto improve water available 
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(b). 	 At the Crops Division annual meeting - attended by representatives of research. 

extension and possibly other agencies in MOA - the research groups report results of
 
the work undertaken during the 
 last year. and seec formal approval forthe proposed
work progra.'ime to be carried out during the coming year. 

(c). 	 It is likely that proposals on recommended riew technologies will be presented, with 
supporting evidence. from tie research groups to the recently revitalized 
Recommendations Committee. This committee is to comprise of research and extension 
personnel and is likely to be chaired by the Director of DAR- If approval is granted, 
the technology becomes officially accepted foe extension and an Agrifact -- a 
recommendation leaflet-- is created or modified. This is then put'ished by the 
Department of Agricultural Field Services (DAFS). and distributed to extension staff 
(i.e.. Agricultural Demonstrators) for dissemination to farmers. 

OMIDE THE RESEARCH ORGANIZATION 

Equally critical in ensuring pay-off from on,farm experimentation, are the links to farmers,
extension staff and planners/development agencies, 

I. 	 Links With Farmers 

Because farmers are the ultimate clients ofsystemsdesigned 	 results from experimental work. FSR workers needto: 


(a). 	 Ensure that farmers have a relevant input into the planning, implementation and 
evaluation of on-farm experiments. 

(b). 	 Create. in conjuncticn with others, partic2larly extension and/or development agency
staff.' preconditions conducive to farmersbeing able to benefit from the impro.ed
technologies - such as farmer training programmes, ensuring that the necessary external 
inputs are available, etc. 

In actual fact, a number of the initiatives developed by the farming systems teams in Botswana. 
contain elements under both (a) and (b)above. For example, a trial that is both managed and 
implemented by the farmer, enables him/her to evaluate it and to become familiar with the
advantages and disadvantages of the technology. Farmer groups --both research and extension-
led (Norman. Baker. Heinrich and Worman. 1988) - have received a great deal of emphasis in 
recent ATIP activities. Farmer field days. at which farmer group members explain the trials 
being visited, have also become a regular feature in the villages where ATIP operates.' These 
initiatives which explicitly include farmers in planning, managing and evaluating trials, have 

. In Botswana, such staff are particularly significant because of a major development
project. the Arabic Lands Development Project (ALDEP) which offers highly subsidized
packages to limited-resource farmers.These packages, which are designed to improve
the productive capacity of farmers. include draught power, implements, fencing, water 
storage tanks. etc. 

'. In ATIP, we concentrate our trial work in three villages in the Francistown Agricultural
Region in the north of Botswana. and another three villages 250kms to the south. in 
the Central Agricultural Region- Each year. on average, more than 300 farmers are 
involved in survey and trial activities in theATIP villages, 
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been stimulated, in pan, by criticisms thatFSR workers were increasingly failing to incorporate 
farmersinto the research process (Chambers and Jiggins. 1985).'o 

2 	 Links With Extension/Development Agencies
 

Like most countries. Botswana is faced with a situation where the MOA is divided into a 
number of departments. e.g., extension, planning. etc. Control is exerted through theseresea,,:h. 
departmets and is,of necessity. "vertical" in directian. Since FSR teams in Botswana are in 
the process of being located within DAR. linkages with other personnel in the departmentcan 
intrinsically become stronger and more easily formalized. However, the development of 
"horizontal" linkages with extension and developmental agency personnel in other departments. 
is more challenging. 

Originally, it was believed that the establishnnent of a Researh Extersion Coordinating Unit 
(RECU) could facilitate such linkages. However. there are a numer of factors that are 
important in determining whether or notsuch a unit can be effective. These include whether 
the staff are of sulficient seniority to command the respect of staff both in extension -- where 
the unit is currently located" -- and research, and whether the unit has the authority to carry out 
its responsibilities. Questions with respect to these issues are now being raised in MOA. and 
hopefully, as a result of recommendations in a recert Agricultural Sector Review (Edwards. 
Amani. Frankenberger and Jansen. 1989). decisions will soon be made that will enable RECU to 
play a more effective role than it has to date. Thus, although the need for developing these 
-horizontal" linkages has been recogrused. they are difficult to establish. 
Indeed, it is also important that while furthering the development of these "horizontal" linkages. 

FSR workers do not inadvertently inore or alienate the relationships within their own 
institutions. Therefore. it is necessary that botllthe 'vertical" and "horizontal" linkages be 
recognized as legitimate lie., be formalized rather than being based on personal relationships) if 
FSR is to be successful.': 

At present, the "horizontal" linkages that are developing in the areaswhere Botswana FSR 
teams are stationed, are still largely informal in nature. Howeser the situation is gradually 
changing with the realization by all sides, that such linkages are beneficial to the agricultural 
process.
 

Examples of linkages that are developing in Bctswana include: 

(a). 	 Discussion of the research programme -- both results and proposals -- with key
extension/development agency staff in the regions where the FSR teams are working. 
This enables su,:hstal to make comments on plans tor.and esaluation of. on-farm 
experiments. Somewhat related to this. av, two additional initiatiNes: 

-- In 	 the Fracistowon Agricultural Region. the Regional Aericultural Officer has
instituted an annual Regional Coordination Meeting where research, extension and NGO 

;oA more recent publication gises many examples of how fanners can be effectively
included in the researchprocess (Chambers. Pacey and Thrupp, 19S9).
 

st.To be effective, it probably should be located outside the 
 two G,:partmcns involved. 
2e 

.	 Currently. a propsal is being prepared for the otab':shmentof more formalized 
linkages in Botswana. Obviously such linkages will ony materialize if they are 
supported by top personnel within the existing institutions. 
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rprcntatives discuss plans and programmes of the different organizations with the aimof improving communication, identifying complementarities, and resolving potential
conflicts. 

- In the Centra; Agricultural Region. at the request of the Regional ALDEP Manager,ATIP organised a field visit to the trials, for him and the District Agricultural Officers 
in the region. It has oeen proposed that this should become an annual occurrence. 

(b). Direct collaboration with extension/development agency staff in planning, implementationand evaluation of certain trials, such as the National Tillage Trial." 

(c). Joint organization of Farmer 
system teams operate. 

Field Days. particularly in the villages where the farming 

(d). Joint organization -- with FSR teams hopefully playing more of a supportive rather than 
a leading role -- in farmer training initiatives such as farmer and extension staff -hands-
on" training courses, technology competitions for farmers at agricultural shows.extension-!ed farmer groups. etc. 

3. Links With Planners 

The link to planning is developing slowly. A formalized system already exists, whereby policyissues are channeled to the MOA Policy Committee through the relevant departmental director,However, day to day links have tended to be mor informal. For example, farming systemspersonnel have been requested to comment on such matters relating to consultants (i.e.. terms ofreference, reports produced by consultants), and on proposed developmental initiatives.Additionally. at the request of the Chief Agricultural Economist, farming systems teams haveca'ned out an evaluation of the development programmc (ATIP. ADNP and FSSR. 1988). 

ISSUES COMPLICATING TIlE PLANNING, MANAGEMENT AND EVALUATIO.N 
OF ON-FARM EXPERIMENTS 

There are a number of issues that relate to the above discussion, and have a direct bearing onthe planning, management of on-farm experiments. They are not always explicitly considered. 
but the way in which they ar resolved can have a crit-ral impact on the effectiveness of the 
links between on-farm and on-station research, and withThree issues that we consider important are: links outside the research organization. 

a). location and experimental design.
(b). Multiple cients for trials, 
(c). Evaluation and technology transfer, 

Issues (a) and (b) have particular relevance for planning of trials, issue (b) for 
managemenitimplementation of on-farm trials, and issues (b) and (c) for the evaluation of on­
farm trials. 
It should be noted that, in our opinion, these issues have nr:. been satisfactorily resolved. One 

besides FSRof the workers.major reasons, of course. is that their satisfactory resolution requires the support of others 
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LOCATION AND EXPERIMENTAL DESIGN

When planning 
 a trial to address technical issues, it will usually be managed
by researchers, and have a standard experimental design. 

and implemented 
e.g., randomized block, latin square.etc. However. there are a number of important issues that need to be considered: 

(a). Should the trial be loatd on-station or on-fano? 

(b). What should be the levels of the experimental, but more particularly, the non­
experimertal variables, used in the trials? 

(c). What evaluation criteria shou I be used in screening technological options? 

Seeking the answers to these questions provides an ideal opportunity for collaboration between 
station-based and FSR researchers. 

In general, we believe that trials, designed to answer cause-cl:ect relationships, should, whenever 
possible, be carried out on experiment stations. The reasons for this include; lower(e.g., in terms of logistics, time. etc.), and potentiallyimplementation costs
in terms of easier supervision, easier maintenance better control (e.g..of cceiis paribns conditions. etc). 

However, them am occasions when conducting such trials on farmers' fields is highly desirable.and sometimes even essential. Such a situatinn arises if it is felt that the special environmentalsituation of the experiment station does not provide a realistic environment for testing atechnology. Would the technology fail completely if it were then transferred to farmers' fields?For example, a great deal of herbicide work probably needs to be done on farmers' fields wherethe weed complex is 4likely to be very diffcrent from that on the experiment station)' At aminimum. FSR couldteams provide monitoring data on the :':hrical environment found on 
farmers' fields, so experiment station researchers can assess er :,uvu ental differences.
 
Results from cause-effect type research could perhaps be 
 more relevant if researchers included inthe levels of their experimental variables, those that farmers might actually be able to 
implement." If all levels of input required am too high for the farmersresearch may have relatively little relevance without special support to adopt, then theprogrammes for farmers.This applies not only to extemal inputs like improved seed or fertilizer, but also to internal
inputs such as household labor availability. 

A closely related consideration is what should constinte the experimental and non-experiments] 
variables, in 'echnology development work. in researcherparticularly on experiment stations. managed and implemented trials.It is not usually possible to assume that the "non­experimental variables" will be the same for on-station and under farmers' conditions. Forexample, seed bed preparation is often much better done on experiment stations. but this usually 
is considered a non-experimental variable in crop breeding programmes. Varietal testing under 

The National Tillage Trial. mentioned in footnotefarmers' fields, so as to test the trial treatments on 7. is being undertaken mainly ona range of soil types. 

.Tere is, of course, justification for having a range of levels of experimental variables 

that go bo)ond what farmers are likely to adopt. This is particularly relevant if it is adesign typeif experimentresultsjustified, the usedfrom toresponsesestimate response curves. Also,at higher levels ar likelythis approach can beto be used in an 
attempt to influence planners to change the support systems, so that farmersspecifi: can use theinputs at a higher level. 
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such conditions can give very different results from what would occur if the seed bed 

preparation more nearly approximated that generally used by farmers.
 

We would argue that it is important, ex. nt . to evaluate whether the levels of the non-

experimental variables are likely to influence the relationships being examined between the

experimental variables. Special Justification should be made if the levels of the non-

experimental variables differ significantly from what the farmer is likely to be able to achieve.' 


Finally. evaluation criteria on experiment stations are generally confined to yields per unit area. 

but this is not always the relevant 
criterion to use for the farmer. For example, in Botswana.many empirical studies have shown that labour. particularly during certain peak periods, is often 
more limiting than land. In farming systems where both land and labour are available, the 
returns to additional cash inputs might be the most important constraint facing a farmer. In 
dmughz prone environments, it may be .ost appropriate to consider the to thereturns net soil­water balance over a whole season. Obviously on snall experimental plots, it is or~en difficult 
to bring into play other evaluation criteria that are important to farmers. However. whenever 
possible, consideration of other criteria can be very important in ensuring that potentially
relevant technologies are not rejected -'efore they can ever be screened at the farm level. FSR
work can potentially aid experiment station-based staff in deciding on evaluat'on criteria which
adequately reflect farmers' concerns. If such evaluation criteria cannot easily be applied in an
experiment station-based environment, it provides justification for complementing or 
supplementing on-station work with trials on farmers' fields, 

Thus. to be truly effective, collaboration between FSR teams and component station-based 
researchers must go beyond adaptive testing by FSR teams, and the feeding-back of information 
to experiment station researchers. Experiment station-based research often involves, implicitly or
explicitly, putting componeots together in pa.kages. The major advantages of packages include 
the complementary or synergistic effects between the components. The disadvantages of 
packages are the complexities of implementing them. and the likelihood of their beinginappropriate to farmers. Thus, when packages are put together, it is mportant that the 
components am assembled in a way that they are based on an understanding of th main effects 
and first order interactions for ranw cempanent. with non-experimental variables being held at 
the farner's level. Where packages contain components heavily dependent on interactions,
which at the same time compete heavily with resource allocations in the system, an incrementalapproach to the recommendation and extension of the package is required (Collinson. 1972). 
Thus. it is important for experiment station-based researchers and FSR teams to work closely
together to ascertain what step-wise approach to the adoption of relatively complex technologiescould be used. While experiment station-based researchers ar often in the best posttion to 
know th- interactions between the various components. FSR teams can, through collaborativework. help design step-wise approaches for introducing technoln',-s. They can also design fall-
back strategies"' if farmers deviate from the proposed recommendation. Such collaborative work 
is very important in widening the possible applicability of packages to the needs of larger 
numbers of farmers. 

For example, in the Nationalt,. orTillagexamleinTialte Ntioal i footnote 7 hasas decidedillae decriedTrial, described in fotnoe 7, itit beeneendecdedadoption 

to keep the treatments as weed-free as possible so that they do not complicate ananalysis of differences between the tillage treatments in what is a design-type trial. It is 
recognized however, that farmers may not be able to create a weed-free enivironmnt.
Therefore, measurements am being made of the time required in each treatment to keep 
the plot weed-free. 

r. Later in the paper we refer to these as conditional clauses, 
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MULTIPLE CLIENTS FOR TRIALS 

As has been emphasised in an earlier discussion. FSR workers tend to have multiple clients. 
who they interact with on a day-to-day basis - namely farmers, station-zased researchers. 
extension and development agency staff, and sometimes planners. We have found, over the 
years, that similar types of trials do not have equal appeal to all the clients. As a result, we
make substantial use of three different types af trials. These trials can be differentiated on the 
basis of who manages and who implements the trial. i.e.. researcher (technician) or farmer(Table 2). Thus three types of trials are possible: 

(a). Researcher managed and researcher implemented (RMRI).
(b). Researcher managed and farmer implemented (RMFI). 
(c). Farmer managed and farmer implemented (FMFI). 

RMRI trials are the same as those conducted on experiment stations. Therefore. the level of
testing achieved meets the standards demanded by experiment station-based researchers. 
However. FMFI trials are the most satisfactory for the farmer, and provide the most practical
test of the technology. Due to management and resource constraints, yields or returns will
diminish from the RMRI to the FMFI level. The information in Table 2 notes the major
differences between R.MRI work -- mainly the preserve of experiment station research -- and
R.%YI and FMFI trials which emphasime on-farm work. For example, the table implies
differences in the research objectives, methods experimer.n! lesign. types of data collected. 
methods and analysis, and evaluation criteria. It is important, for example, to understand thatcause-effect relationships and "hard" data am more easily obtained from RMRI work. However. 
farmer attitudes and inputs into the research process am more easily obtained from RI.IFI and
FMFI work undertaken on farmers' fields. Once these differing roles are acknowledged, it is
easier to recognize the complementarity of the different types of trials, and the use of 
appropriate criteria for evaluating the value of research. 

It station-based researchers, used to RMRI type trials. don't accept the characteristics of the
different types of trial, this will convince them that the experimental procedures are poor. and
hence give rise to their concern about high coefchients of variation, which often result. This is 
because it is virtually impossible to ensure: 

(a). Standardization in non-expermental variables (ceqrun art:u conditions) -- particularly 
in FIFI trials. 

(b). Measurement errors are minimized -- particularly in R 'FI and FNFI trials. 

lowever, as long as the nature, purpose and expectations of the different types of trials are 
properly understood, they can help satisfy the needs of the different clients of farming sstems 
work (e.g.. experiment station scientists. extension workers, and farmers). 

EVALUATION AND TECIINOLO;Y TRANSFER 

As we mentioned earlier, the farmer is the ultimate client of the improved technologies resulting
from trialsof potentiallyboth improved andtechnologyon-farm.testeaNaturally.by farmersthein on-farmevaluation spontaneous-- on-station best trials. is 

Various types of indices have been developed to measure this. One adoption index that has 
been used in recent ATIP woc is caculated as the percent of representative farmers using atechnology times the percent of the crop land for which the technology is used. divided by 10
Itlildcbrand in Shaner. Philipp and Schntehl. 1982). This gives an index with a range from 0 

to 100. A recent study in the ATIP ,illages in the Francistown Agricultural Region (Worman, 
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Tibone and Hleinrich, 1989) indicated that in 1988-89. 26 percent of the interviewed farmers had 
spontaneously adopted some of the technologies that ATIP had tested with them over theyears. 
On average. 14 percent of their crop land was devoted to the new technology. Overall. the 
adoption index amounted to 3.6. 

This issue of spontaneous adoption raises some questions about the degree to which FSR 
workers should actively engage in this mode of evaluation: 

TABLE." m tsN F T 	 (a). flow involved should FSR workers getin training farmers in the details of the improved TABLE _______________OF _____________TYPESOF_________technology so that they can better perceive and reap the benefits from its adoption? 
:'...'m R-xaher %1.agd .d -&ged Fa-e Maaged WdR.ead~ra .it 

v ed aggressive workers theRe-tic.r [.TpItwF-. F-w.p. tm t F-)rript-wi 	 (b). Should strategies be developed by FSR to disseminate improved 

Ee. lRi.RiFn L'IMF technology before it has been approved by the Recommendations Commttinee at 
Stg Design' I sagetestg 2 stag. headquarters?test.5g 


Co.Pltoxiy oi Los Lw.. 	 To date we have attempted to resolve these issues in the folowing marine-
Type Sodiod Simples.o.tod WithaidwiLbot
Reptic.owx WiL%.m sis sit. Bet.=t s .. d bel.e- Usualyrilyber.- u .esolybt -. t1t be-t.i 	 (a). We recognize that because of our institutional linkage in DAR. our primary role must be 

in res,-arch -- in other words, the development of technology rather than its 
Who.dwut =lotgy7 R-,, et. Rcwoshwr'nw- F-n5 dissemination. 

P.n-nsoo Ly:
F-. L. More Most (b). lfoisv'er, we recognize that. because of the multiple clients who interact with FSR 
Rwwe-bh" Mos. L LOO. workers, we do have Qme retoonsibilitv in helping extension/development agency staff 
No.,b. of -. None So-. M.tU and farmers to createproceses that willimprove the efficiency of disseminatim and 
F, groop. L.' Miot adoption. In this sense we see our role as being ,ut'oonrive and catalytic rather than 

PoiwuL: Mobeing 	 one of leadership. 

.- m of t Le"t G-ott Mos 	 (c).De'greeof pr-ts Ifighms ~ L-aL	 We are obviouoly happy to see the spontarnous adoption of a technology as a result of 
D--	 our efforts in the villages ,aherewe work. r_-wevcr. we recognize that more complex
"tlatd"(obtecave) Mot Lw Least 	 technologies, and technologies that require .',tial changes on the pan of farmers. 
"soft"(,objvv.) L,-1 M.te Mos will not be readily adopted by farmers wi.,out appropriate training programmes, and 

O-esstmi.uon of -W0 
cffottrtaionips E. L.., t.oo likey availability of the relevant external inputs (e.g.. equipment, improved seed. etc). For 

t.n.,i,ort example, in the adoption study referred to above, the adoption index for relativelyMoW 
ftong iy.a Les Mr. .Most simple double ploughing was 8.6 compared with 2.9 for more comr~ex row planting, 

E-hiation, usually done with animal drawn equipment. This is the reason why, in the Central 
Who by? Mainly- .her RouOO1herfaO Maiolyft-mw Agricultural Region. we have placed a good deal of emphasis on helping 
Nw... of teat A-.0 , t-hi l Sor. of -h pl=economicValidiyforfari-;- cxtcnsion/develh;pmcnt agency staff to train farmers in row planting. Also. 

leouluhuy e,.laoaoo ac..eptable 	 because of the harsh climatic environment of Botswana, there is littlepr,.ucaluy. 	 unfortunately, 

Appea.to: flexibility in the farming system, because a key -nanagement factor is the ability of 
REnoorohbr st Les It. farmzs to plough and plant when it is likely to improve water availability for plant 
Eal-sioa Stf UsLlnyles M.e Ios.t growth, and to improve the efficiency of water use. Therefore, reseachers in our 
F-.,'.. Lo.-t M. Mast situation are faced with the challenge of trying to develop relevant technologies to break 

E.. of .op.tice of of 	 major constraint, rather than having the easier task of developing technologies that willI.ults a 
tria Rs-hdr Re-liwhr,'r.o-,teioo Fa..,m,. avoid the constraint by exploiting the flexibility that exists within the farming systm 

(Norman and Collinson, 1986)." Under these conditions, adoption by farmers of such 

. Th= isa degr=. of subjwtiuiry of the critrets but theym ooe w the tbli. in goeteal do reflozt
 
hatisov.lly . xpectan.t.wo theimao.i different
the co- In these a s rl. %hythe t... ofcub
 

ar undertak..
 
b. 	 SiodardMul oi-. !-hs L-oRMRI ..eLnL *. In fact. if one looks at the success of FSR to date. it has generally been more successful 

in more equable climates than exist in Botswana. In examining the relative success of 
So-. N-r,. 1989. FSR in such environments, it is apparent that much of it can be attributed to 

cxploitation of flexibility in the farming system -- often requiring only minor changes on 
the part of the farmer -- rather than breaking constraints. Technologies involving 
cxploiting flexibility in the farming system are thus more likely to be spontaneously 
adopted. and are less likely to require rigorous farmer training programmes to encourage 
their adoption. 
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technologies involves major changes in their fa;ning system. For exiinple, much of the 
ATIO work has concentrated on the ploughing-planting operation. However, strategies toimprove water available to the plant at planting time, require mor draught than thetraditional strategy of broadcasting the seed and ploughing it in. ConsNuently, it is ntor
surprising that the spontaneous adoption indices in the ATIP study referred to above are.
in .- neral, low because aggressive farmer training progranmres have not bee.
orgaised", and sometimes the necessary external inputs have not been readily available,
Interestingly enough, in the same study, it was found that the wealthier had afarmers 
much higher level of adoption (i.e.. adoption index of 12.0 for those owning more than 
40 cattle) compared to poorer farmers (i.e. 0.2 for those not owning any cattle).Obviously, the relative risks for wealthier farmers in making major changes in theirfarming system was much lower than for poorer farmers 

(d). 	 We do not actively promote adoption of technologies that have been tested in the
villages where we work. And. at the same time do not plan onwe helpingextension/developmem agency staff actively pmmote such techologies until theRecommendations Committee has approved them. 	 Although we appreciate that some
recommendations are likely to be locational specific, we believe that there should beindependent evaluations of the proposed recommcndations, taking into account
national/societal inmerests, compatibility with actual and planned support systems,
sustainability issues. etc. 

(e). 	 Our supportive role with respect o helping the extension/development agency staff 
disseminate technologies outside the ATIP villages, is confined to working with thosetechnologies that 2re already officially aporoved recommendations. For example. in the
researcher-led farmer groups in the ATT" villages, we test with farmers, technologies
that am not officially recommended. Lavever. in the extension-led iarmer groups in
other villages in the ars. where we play a supportive role. usually onlyracommendations that am officially approved, am offered farmers. Also. into the
farmer training courses and ag.cultural shows we have worked withextension/developmene agency staff so help train farmers in row planting, which hasbeen officially recommended for many years. 

(0. 	 With reference to approving rec-smendations. we would like to see an increasing
acceptance of the following: 

(i). 	 Incorporation of Conditional Clauses and Targeting Information. There isoften an unforsinate tendency to assume that the farmers are homogeneous in the
natural (technical) that face, and theenvironment they socio-cconomic
characteristics or resources they have. As a result, the monolithic technological
package concept discussed earlier, has been widely advocated. It is not
altogether surprising that where technological packages have been disseminated, 
many farmers have adopted components rather than the complete package. In
such cases there is often little advice available on what farmers should do. For
example, should they put a top dressing of feralizcr on when they don't weed? 

In a senset implementation of such programmes would mean that any adoption occurringwould cease to be spontaneous. One interesting alternative that ATIP has tried, instead 
of a massive aggressive farmer training programme, is to concentrate teaching row­planting to a few farmers, who have then done row-planting on a custom-hire basis for
other farmers. Because of the amount of row planting these farmers did in one )car.they quickly built up their managerial skills with respect to his practice (Modiakgotla.1989). 
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The retm from the limited research resourcese can be improved by: 

- Stating conditional clauses, which would say what to do under c rcurnstances
different from those originally envisioned in the recommendation. These
devila.ons could be attributable to the farmer. weather conditions, lack of
availability of some of the technological components. etc. Included in the
conditional clauses are possible variations such as: a recommended stel.-wis
approach to the adoption of the different components of the package; suggesting 
a number of options for the farmer to pursue. 

- Including targeting informaun. showing under what technical and socio­economic conditions the technology, beingapplicable. For example, a recommended, would be mostparticular technology might be most suitable for one 
soil type. and farmers with a specific resource base. 

Thus in recognizing the diversity of farmers, farming systems research can help
in developing non-blanketed, targeted and conditional clauses for proposed
improved technologies. In doing so. it can potentially improve the multiplier
effect of the limited research resources by providing a technology which is
appropriate to more farmers through widening intervention possibilities. It is
particularly imponant to develop a range of options in more marginal farming 
areas. Such guidelines, in a sense, indicate how greater numbers of farmers can 
more closely approach the optimal situation. 

(ii). 	 Widening Information Base For Approving Recommendations. The usual
information required for approving recommendations consists of 'hard" objective
data often collected in an R.MRI experimental environmentL However. there is 
an increasing acceptance that there is a need to conduct a socio-economic
evaluation as well as the more common echnic: analysis. We have found that.
in order to more closely approach the farme.N' operational environment, much of
the data required are best collected in an R.\sFI experimental cnvironscnL
However, as we emphasised earlier in the pape:.in the softness" of the data there is likely to be an increase- therefore potentially reducing its acceptability in
the technology evaluation process. Increasing amounts of qualitative attitudinal
data, collected at the FMFI level. are likely to be even more suspect in such an 
evaluation exercise. While we appreciate the reasons for this, it is anunfortunate fact, that moves towards greater incorporation of the farmer - the
ultimate customer of our trial work -- in the evaluation process has a tendency
to result in more qualitative "softer' type of data. that is less acceptable to many
individuals responsible for approving official reconmendations. There is
obviously no easy solution to this problem, but ,e believe a judicious mix of
hard/quantitative and soft/qualitative data may be useful in the evaluation 
process. Scicntific objectivity, requiring many years of painstaking experimental
work - often in a somewhat -artificial" envimnment -- chould not. we believe,
be completely substituted for common sense. For example, ve believe that some
of the information needed for drawing up the conditional clauses and targetinginbrmation, discussed above, does not require exhaustive butexperimentation, 
can be derived from the knowledge of trained scientists and experiences of FSR 
scientists working at the farm level. Resources for research are limited, and 
ways need to be sought to maximize the return from them so as to facilitate theagricultural development process which is often in a state of crisis. Experiment 

See also discussion by Byeflee (1986) on prescriptive and auxiliary information. 
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station researchers areunderstandably conservative in making recommendations. 2 
while extension staff are, also justifiably. anxious thai recommendations am 
forthcoming on a regular basis. Since farming systems researchers work withrelatively few farmers, it is important that the recommendations are formulated 
and passed to extension at the earliest possible opponunity in order to maximir,
their impact on the fanning population. Although ideally it would be desirable 
to defer making recommendations until there has been some adoption, forreasons discussed earlier, this would result in unacceptable time delays. Rather, 
recommendations will need to be based largely on exante evaluation. Becauseof limited research resources and the various interest groups, devising interim 
best-bet recommendations. based on the best knowledge currently zvailable tothe 
research scientists. can be justified. These should have the proviso that they canbe modified in the light of knowledge obtained iater. There is. of course, an
inherent danger in doing this especially if rn interim recommendation has ary
possibility of adversely affecting the environment or farmers' welfare. However,
if the appropriate interested parties are brought together, it should be possible to 
avoid drawing up inappropriate recommendations. This is one of the reasons westill see a role for a Recommendations Committee at the headquarter level. 

CONCLUDING COMMENTS 

With all theinstitutional and operational changes that are occurring, these are exciting times in
Botswana. We are confident that the result will be a stronger institutional seuinZthat will have 
a positive impact on the agricultural development process. In the paper we have spent sometime emphasizing the inst'lutional setting. In addition to our appreciating that the appropriate
institutional framework is likely to be locational specific, we believe that the institutional setting
is critically important in deciding on the most relevant way of resolving issues with respect toplanning. ma.- :ment and evaluation of on-farm trials. 
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