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IS FARMER INPUT INTO FSRIE SUSTAINABLE? 

THE ATIP EXPERIENCE IN BOTSWANA 


F. Worman, G. Heinrich, C. Tibone and P. Ntseane' 

INTRODUCTION 

The quest for sustainable a.,iculture has received much deserved attention in the last few
)ears. Numerous definitions of sustsinabiLity have been offerea. (For examples see: The
Committee of Agricultural Sustainability for Developing Countries (1987); York (1988)) The
dialogue on sustainability recognizes that current practfice iirdeveloped countries are nor 
sustainabie because they rely too heavily on non-renewable resources and tend to
contaminate the environment. Additionally, agricultural systems in many parts of the hird
sorld, wh-ch Chambers (1988) characterizes as complex, diverse, risk-rone (CDR), are 
under tremendous population and other pressures to increase present production at the 
expense of long term sustainability. (Mellor, 1988) The debate or. sustainable agriculture
may well lead to a working concept of "more sustainable agriculture" which Francis and
Hildebrand (1989) suggest "would be more in tune with the local resource base, make
maximum use of internal production irputs, and have pozential for sustained production and
profits further in o the future." 

Much of the debate on sustiaiability has been based on societal consderations. Whilesusttioable agriculture may be a socie'i' joal, the practices that will provide sustainability 
can only be imp!emented at the farm level, where :hey mt-"form a sitstainable farming
system. To insure relevancy at the farm levc!, it seems logical that the implementers of a
sustaL-able farming system --the farmers -- must be involved in the research leading to
approprizae technologies, 

An ISN,%R review of ni.,- natiual agriculiural research sysrt,.rs (Merril-Sznds etal., 1989)
found "Yt "Strengthening the involvement of farmers, pa:iculariy resource-poor farmers, in
the r'"F:arch process has been a central objective and responsihiii,v of on-wrm client-
oriented, research programs." In Botswana, the Agricu!tral Technolo.y h-rlprovement
Project is one such farming systems research program. wori.-:g with limited res-urce
farmers. In the ATIP-Francistown team, we have based our work with farmer groups partl) 

Agricultural Economist, Agronomist, and AgricuItur! Economist, Agricultural
Technology Improvement Project (ATIP), Depetrment of Agriculturai Research, and 
Rural Sociologist, Rural Sociology Unit, Ministry of Agriculture, respectively. Theopinions expresses in this paper are those of LCe authors and do not necessarily
reflect those of the Department of Agricultral Research, Ministry of Agriculture, or 
USAID/Botswana. 

In 1982 the Government of Botswana and USAID initiated the Agricultural
Technology Improvement Project to conduct on-far., research, primarily in crop 
production technologies. ATIP is funded by USAID and the Government ofBotswana. The on-farm resea-ch programme of ATIP has had two primary goals: (a)
to identify and test relevant, improved arable production technologies; and (b)to
develop appropriate, low-cost methods for on-fann research and extension. ATIP 
took as its point of departure the farming systems approach to research. 
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on the assumption that the creation of sustainable farming systems requires the continued
active participation of farmers in the formal research process. This paper will describe themechanism ATIP-Francistown has used to include farmer participation in research, and 

examine some of the factors affecting the sustainabil-y of this typ of farmer input into the 
research structure. 

IMPORTANCE OF FARMER INPUT TO AGRICULTURAL RESEARCH 
The "transfer-of-technology" approach to agricultural research taken by many research 
organizations after World War II excluded farmer involvement almost totally. (Rhoades and 
Bootih, 1982) For developing countries this approach was a top-down diffusion approach
based on the transfer of technology from more developed, temperate zone countries.Problems with thzs approach led to the high payoff input model which was based on more 
locally appropriat research aimed at exploiting areas of good agricultural potential. This 
approach produced the "Green Revolution". Again farmer involvement in the research
leading to the "Green Revolution" was minimal. In the 19 70s there was an increasing
recognition that the high input model did not apply to limited resource farmers working in 
CDR agriculture. The farming systems research (FSR) approach was developed to attempt to
address the agricultural development needs of the resource poor farmers. Among the basic
tenets of the FSR approach were building on the good points of the existing farming system
and taking into account the indigenous technical knowledie of farmers. The FSR approach
took the view that iarmers were primary clients of agricultrual research and development
programs, and that on-fam, research should incorporate the client's perspective when definingthe research agenda. (Baker and Norman, 1988; Merrill-Sands et al., 1989) 

In the mid- 9 80s a concem for the level and type of farmer involvement in agricultural

research became evident. Some researchers arted that the farmer had always been doing

his or her own research and shoald be afrrded 
 the central role in the research process.
tPdUoades and Bcoth, 1982; Chambers and 6hildyal, 1985) The debate about how best to
integrate farmers into the research proc-css continues. (Farrington and Martin, 1988; Sagar

and Farrington, i983; Haverkort 
 et al., 1988) increasing recognition of the central role ofthe farmer in implementin, a sustainable agriculture has produced a changing view of "hefarmer's role in agriculturat r'esearch, fron client to partner. The overall term being used to
 
describe the process of bringing researchers, extensionists and farmer, together as panners in

the effort to improve agricultural technology is Participative Technology Development (PTD).

PTD has been described as "the practical proc.'ss for bringing together the knowlede and
research capacities of the local farming communities with that of the commercialscientific institutions in an interactive andway." Thus in PTD, 'participation' implies"people can, to a large extent, identify and modify tie own solutions to their needs; 

that
it 

means that researchers and developmeri!workers support farmers to increase their capacity to 
manage changes in their farming systems." (Haverkort et al., 1988) 

These trends owards increased farmer involvement support our contention that, if research is 
to be relevant in the quest for sustainabie agriculure, the farmer, and farm family, must play 
a continuing, active role in agriculturai research. 

TRADITIONAL irARMEP, INVOLVEMENT IN AGRICJPTURAL RESEARCH 

Norman (199) has produced a set of .. iagr-ns (Figure 1) which outlir- ie agriculural
development procees. As was discussed above, under the "traditi,,nal" transfer-of-technology
approach to agricultur.l development (diagram "A"), the farmer had little r no involvement 
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FIGURE 1: PROCESS OF AGRICULTURAL DEVELOPMENT in the research process. In Botswana, as well as most other countries, on-station researchhas traditionally had little farmer participation. Research agendas were set by theA. "TRADITIONAL" SYSTEM researchers, and field days wereS system on-farm trials were conducted for researchers and administrators. Under thisfew in number and followed researcher agendas.RE EARC HI PLA ING/ Isituation to some extent in Dotswana, but it is changing. This is still the 

D OPMENWith 
 the arrival Of farming systems projects in Botswana, participatio, by limited resourcefarmers in research moved towards the client stage, as depicted in Figure 1, "C". Most of 
ETE:N S ION 
 the FSR projects had researcher managed, farmer implemented (RMFI) trials, as well asTresearcher managed, researcher implemented (RMRI) trials. Ie former took place on 

farmers fields, with farmers generally providing the labor and sometimes participating in theevaluation of the trials. However, the research topics and pocedures were chosen by resear-
FARMERS 
 chers and extension agents. Farmers did not have major input into the process and often

tended to lose interest in participating with the research. Despite the lack of direct farmer
input into the decision making process, the FSR projects did have a clear focus on farmersB. "IDEAL" SYSTEM 
 as the clients of research and they emphasized the diagnosis of constraints and settingresearch prioriticsin the context of the whole farm system. As Merrill-Sands et al. (1989)point out "on-farm, client oriented, research can help to provide these clients a voice - a

(REPRESENTATIVE) means to influence agricultural research in order to keep it focusedrelevant to their farming on their priities andconditions." The FSR projects also had varying effectiveness infeeding farm-level information back to experiment station research. 

The FSR approach led to more extension involement in the iesearch process. Extensionists
EXTENSION 
 FARMING STEMS1 continued to look on farmers as clients in the development process and extension activities

O tended to be limited to extension managed demonstrations, with field days to encouragefarmers to visit the demonstrations. While some village level agricultural demonstrators hadfarmer extension committees to work with and advise them, there was no farmer 
representation at district, regional or national levels where, in a traditional hierarchicalstructure, decisions on the extension program were Hence,made. there was little farmerON-STATION input into, or feedback through extension to research. 

In Botswana, with the recent completion of an agricultural sector analysis (Edwards et al.,
1989), a reorganization in the Ministry of Agriculture, and a pending ISNAR study of the

C. USUAL- SYSTEM Department of Agricultural Research, the whole question of the structure of agricultural
research, and hence farmer involvement is being re-examined. Whether there will be a move 

MS FARMERS towards Norman'sMAS S (REPRESENTATIVE) "ideal" system (Figure 1, "B") remains unclear. 

ATIP'S APPROACH TO FARM]ER INVOLVEMNT 
Like most farming systems programns, ATIP initially focused on the farner as the client for 

EXTENSION 
 .......- FARMING SYSTEMS
>
SWORK its research efforts and attempted to concentrate on problems directlythe project area. Thus relevant to farmers inrecommended ATIP began its research work by on-farm investigation of the thenpackage of practices for cereal production and by conducting an in-depth
I -I diagnostic study of the farming system through a multi-year, multiple visit study.Limitations in the effectiveness of existing technologies meant that most trials work was

aimed at answering technical questions and so was carried on in a researcher managed and
D LOMING/ ON-STATI implemented (RMRI) and researcher managed, farmer implemented (RMFI)were conducted on-farm mode. Trialsbut the agendaF was set by the researchers andmanaged by the researchers. trials were generally 

KEY: INDICATE STRONG LINKAGES
 
INDICATE REASONABLE LINKAGES By 1985 there was a realizationactivities was needed. in the project that more farmer involvement in the researchBeginning in the 1985-86 season ATIP began working with severalSource: Norman, 1989
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types of famer groups. As described elsewhere (Norman et al.,1988) work was begunwith three groups; design groups, focused-testing groups, and researcher managed options
testing groups. The next year extension managed options-testing groups were added. Thecharacteristics of these groups are summarized in Table 1. The ATIP Francistown team has
worked with the latter two groups. 

The researcher managed options testing groups originai" from a felt need to improve theresearch program in several ways (Worman et al, 1988). 2 I 
lit 

>I 

. 

(a). To increase researcher efficiency in order to test a broad range(technologies), under farmer managed and implemented (FMFI)
increased productivity and grain yield dependability. 

of innovations 
conditions for 

(b). To involve farmers and local extensioni staff more actively indevelopment process, particularly in the evaluation of technologies. 
the technology 

< 

(c). 

(d). 

To allow fanmers to work with technologies of 1hr& choice, in order to determinewhat types of innovations are most appealing to farmers with different resource 
situations (recommendation domains). 

To furthe- refine the use of the g.:oup process for including farmers input into
farming systems research. 

~j 

alit~~ 

I 

The extension managed options testing groups were formed with the extension service takingthe lead and had several purposes. (Worman et al., 1988) 
(a). To provide a method for AD's to increase their efficiency by addre-sing a largenumber of farmers (on technical issues) at oce, rather than having to makeAD operfrmateacingu athe eginn feya, handg akpnumerous individual visits to households and fields. (The group format allows the 

AD to pe-rform a teaching function at the beginning of the year, and a backup 

,unction hroughout the cropping season, through monthly meetings.) 

(b). To allow farmers to field test recommendations they choose, under extensionguidance, and to provide a basis for local field days. 

2 

I-

U 

. 

H U 

. 

, 2l,':" 

" 

] ; 

, 

(c). To provide a forum for researcher ba,,ap in extension activities. 
(d). To provide a test to see if farmer groups are practical tnder extension conditions. 
In both types of groups the innovations pre.,ented to farmers to select from are proposed byresearchers, extensionists and farmers. 

The inclusion of farmer testing groups in the ATIP research structure has increased ATIP'sability to respond to requests for on-farm testing made by on-station researchers, thus 
facilitating the linkages between on-station and on-farm researchers, ana farmers. 

The actual operation of the researcher and extension managed options testing groups wasdescribed by Masikara (Masikara et al., 1989) last year at this Symposium. Some of the
important elements of this operation are: 

(a). Farmers choose to participate in the groups. 

(b). Farmers select trials from a wide range of technologies. 
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(c). 	 Trials are implemented on small plots following an agreed upon procedure involving 
a comparison with traditional methods. 

(d). 	 Monthly group meetings are held where farmers report on their trials, and discuss 
problems, outcomes, and other topics with each other and with researchers and 
extensionists. 

(e). 	 Field days are held where farmers can show their trials and explain them to others 
farmers from their village and from other villages. 

(f). 	 Researz. ,s record basic inormation on trials and weigh final harvests. Farmer 
assessment of technologies is obtained informally during monthly meetings and 
formally through an end-of-season survey, 

HOW FARMER TESTING GROUPS CAN ENCOURAGE AND SUSTAIN FARMER 

PARTICIPATION IN THE TECHNOLOGY DEVELOPMENT PROCESS 


One of the problems erzountered when farmers are vicwed only as clients in research and 
the technology development process is that they do not play an active role in the process 
and so tend to lose interest. There are several ways that the farmer testing groups serve to 
maintain farmer interest and hence longer term participation, 

(a). 	 The farmer testing groups serve farmer interests as well as researcher interests, 
Farmer's interests are kept in the forefront of group activity because farmers can 
propose trials, because they can choose topics for discussion at farmer group meeting, 
and primarily because they can choose the trials which they will conduct. Thus 
farmners have a partnership role in determi, "ng the course of farmer group activities, 
which ensures that fa-mers can work ott ,ics in which they are interested and 
which can be accommodated within the;-- ezource structures. Because individuals 
can address their own particular constraint.,. _uch individual in the group has a vested 
interest 	 in participating. 

(b). 	 Groups serve as a source of new information as farmers share their experiences with 
new technologies among themselves, and researchers present new technologies for 
consideration. During monthly meetings farmers show a great deal of interest in 
reports by others on the technologies being tested. Ways of dealing with problemsare proposed by farmers as well as by researchers and extensioniSts, 

(c). 	 Groups have a very flexible format. They can change with changing farmer interests 
and circumstances and can respond quickly to new problems or to new research 
developments. Because groups can tap resources in both extension and research theyare oftIetns 	 in a timely manner. 

(d). 	 Groups are relatively simple to operate. For exailple, research input car, be handled 
by experienced technical officers with assistance and advice from on-farm or on-
station research specialists. A high level of education is not required. Groups can 
reduce the demands on highly trained staff thus avoiding problems of man-power 
shortages, so the approach is resource efficient, 

(e). 	 The groups have the potential to evolve into more formal production oriented groups, 
such as some form of cooperative which could serve as a centralized purchasing 
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agent 	 for agricultural supplies, provide a basis for tractor purchase schemes, or 
pomote plant protection or animal health. 

EFFECTIVENESS OF ATIP'S APPROACH 

ATIP's approach appears to have been effective in obtaining farmer participation in the 
research process. The approach has involved farmers with rese;;rchers, and extensionists in 
more of a partnc,ship rather than in the previous technician-client format. There are several 
indications of the effectveness of the approach. These include: 

(a). 	 Group Participation - f- 1985-86 the farmer group work began with twelve farmers 
in one village who tested one technology. The second year groups were formed in 
two additional villages and participation rose to 97. In 1987-88 researcher managed
farmer groups included 130 members while the first extension managed farmer group
had 25 members. During the most recent cropping season resea-cher managed farmer 

groups remained at approximately the same level, 128, while a second extension 
managed farmer group was added, bring the total participants in extension managed 
groups to 40. Membership in the farmer groups is voluntary, with farmers choosing 
to join. Members of the groups have decided that even though larger groups may 
cause problems in sharing equipment and may restrict somewhat the amount of 
discussion which can occur at monthly meetings, that it would not be fair to the rest 
of the com:nunity to limit participation to fixed numbers. Based on an analysis of 
household characteristics, members in the researcher managed farmer groups appear to 
be representative of the villages where they reside. 

(b). 	 Trials - The number and variety of trials has increased from twelve trials of one 
technology in 1985-86 to over 150 trials of more than a dozen technologies in 1987
88. During tl,: -ost recent year a total of 250 trials were attempted, involving five 
major and se- 'minor technologies. In addition five tifferent pieces of equipment 
were tested. 

(c). 	 Adoption - The ATIP Francistown approach to researcher managed options testing 
groups has been to integrate them into the overall ATIP research program. There has 
been no attempt to encourage farmers to adopt any of the technologies being tested, 
nor is there a specific extension component in the researcher managed testing 
activities. Despite this lack of effort to promote adoption, cases of spontaneous 
adoption were noted in all villages. It was observed that adoption was occurring not
only with tested technologies, which were usually single technologies, but that 
farmers were combining technologies into their own packages. During June and 
July 1989 a survey was made of farmers, who had participated in th-- researcher 
managed groups at some point during the last four years, in an effort to measure the 
amount of spontaneous adoption which was taking place. Ninety-six percent of the
165 farmers who had participated were interviewed. Of this group 25.9 percent (41) 
indicated that they had used a "new technology" (i.e., one they had not been using 

four years ago) this year. This "new technology" was used outside of the area they 
had allocated for ATIP trials. By village, spontaneous adopters ranged from 17 to 42 
percent of the respondents in that village. The average area planted in new 
technologies by adopters was 3.4 hectares, representing 35 percent of the total lands 
they planted. Overall the average area planted to new technologies was 0.87 hectares 
-- 14 percent of all lands planted by the respondents. Double plowing (the addition 
of an additional plowing to break up the soil for improved water infiltration and 
storage) was the most popular new technology, chosen by 39 percent of the adopters, 
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followed by double plowing plus row planting, chosen by 34 percent of the adopters. 
Sevenvj-eight percent of those using a new technology used double plowing alone or 
in combination, and 41 us"d ro,:,r-rcem piaiing (a technology actively promoted by 
the extension service) alone or ia nomaination. 

(d). 	 Influence on C -station Research - In the second year one of the technologies tested 
were tested in collaboration with on-station researchers. This past year over 80 
percent of technologies tested (approximately 75 percent of all trials) were -.ndernaken 
in collaboration with on-station researchers and came diectly out of commodity 
research prograons. These included crop variety tests, tests of seed protection 
measures for groundnuts, and equipment t . 

(e). 	 Influence on Extension -- The number of extension led farmer testing groups has 
increased. The extensicn service has assigned one technical officer to work with 
ATIP and back-up the local extension staff in farmer group activities. During the 
coming year two NGOs are planning to participate in the extension managed farmer 
group activities to gain experience for forming their own farmer testing groups in the 

future. 


IS THE GROUP APPROACH SUSTAINABLE? 

Gieen that active farmer participation is necessary in developing and implementing 
sustainable farming systems, there is a need to assure effective avenues of farmer 
participation in formal agricultural research strucoures. The primary emphasis of the ATIP 
Francistown group activity has been to develop a methodology with potential for including 
active participation by limited resource farmers in agricultural research on an on-going basis. 
Because the ATIP program is within the Ministry of Agriculture the emphasis has been on 
making fanner groups an integral pantof the ATIP research program, and threby including 
Botswana. 

The farmer groups have been organized by tire researchers as an integral part of the research 
program and are in essence new groups every cropping year.' Whether these groups will 
continue to provide an avenue for effective farmer p.rticipation within the research structure 
will depend tu a great extent on the future direction of on-farm research in Botswana. 
ISNAR in its study of nine FSR institutionalization efforts found that the programs faced 
many problems in "developing sustainable mechanisms for involving farmers actively 
throughout the research process." (Merrill-Sands et al., 1989) Many of the factors which 
wi!l favor or discorage the continuation of farmer testing groups are common to agricultural 
research in other developing countries, 

Some of tc factors which will impact, either favorably or unfavorably on the continuation 
of the groups are: 

(a). 	 Institutionalization of On-farm Research -- Many on-farm research efforts have been 
based on specific research projects of limited duration with no aoparent commitment 
to their incorporation into any institutional framework. (Farrington and Martin, 1988) 
In the case of Botswana, the Department of Agricultural Research has inoicated a 
commitment to continued on-farm research. The form of this research is currently 

3.ATIP Mahalapyc has worked with farmer groups which have their own organization 
independent of the research program. (Norman et al.,1988) 
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being decided. Some form of decentralized research structure could have a positive 
impact on the on-farm research program and direct farmer participation. Assuming 
that an on-farm team continues in the Francistown area, there is a strong commitment 
on the part of national staff currently associated with the project to continue the 
farmer testing groups. Despite commitments at all levels, a lack of resources within 
the research organization could severtly limit the amount of on-farm research 
undertaken, and thus limit the ability of farmers to participate through the on-farm 
program.
 

(b). 	 New Approach - Linkages - Merrill-Sands et al. (19) found that institutionalizing 
on-farm research focused on resource-poor farmers required developing a new set of 
research activities, establishing new communications channels and cooperative efforts 

among 	 rescarchers, field staff, extension agens and farmers. To be successful this 
institutionalization also requires change. in research planning, programming and the 
prtcess of systematically incorporating farm-level information into the research 
process (the role of on-farm research in feeding farm-level information back to 
experimental station research). The farmer testing groups have served as a 
mechanism to facilitate communications among researchers, extensionists and farmers. 
The formalization of the linkages through the isitutionalization of the approach 
might lend stability to the groups over the long term- However, the continued 
interest of researchers, extensionists and farmers is probably more vital to viable 
communications than is a formalized set of linkages. Perhaps the lack of formal 
linkages between extension and research at the field level will present the greatest 
challeng. to continued involvement of all three sets of actors in the group process. 

(c). Professional Elitism - Haverkort et aL (1988) point out that Prejudices exist 
amngtProfessional aro te an development oers at theaui on 
tia rural population may have somthing to contmbute." This is often a problem 

a"d organizamh this a majorwithin researc extension s ts Although has not been 
problem in the past, if farmer groups .. :mally included in the research structure, 
working with group identified problen ,:_y be a problem for sume senior research 
staff, particularly in accommodating feedback from farmers and field staff into the 

design of research plans. 

(d). 	 Cost Effectiveness -- Because groups are fairly simple and inexpensive to operate, 
because they can be operated by technical officers with back-up by senior 
researchers, and because they can increase the number of technologies beintg tested, 
thy appear to be cost and manpower effective. In this regard, Farrigon and Martin 
(1988) conclude that greater participation by farmers in the research process and their 
exercising a demand-pull on station-based work stands to enhance the cost
effectiveness of research. 

(e). "Empowerment" -- Sagar and Farrington (.988) report that in several of the 
participatory approaches they studied one of the underlying objectives was "that of 
empowerment' in the sense of increasing the capacity of farmers to identify the 

types of external technology that might be appropriate to their circumstances, to 
conduct experimentation and to combine usable components of external knowledge 

4.One cautionary note is in order at this point. Much of the work with farmer groups 
is at the FMFI level. As Norman (i989) has pointed out, information at this level 

tends to be more qualitative and sometimes subjective in nature, in contrast to more 
quantative and objective type of data which have greater appeal for experiment 
station-based researchers. 
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with their own 	 indigenous knowledge systems." The group approach within theformal research structure offers one avenue to 'empowerment'. However, if there is 
no inst;tutional framework available for the groups (due, for example, to lack offlinding for on-farm research), it may be viable for non-governmental organizations or 
o;her organizations to help farmers start their own formally organized groups to carryon local adaptive research, and to put pressure on the research structure to produce 
relevant technologies. 

Despite uncertainty as to the future of research and extension managed farmer groups inBotswana, there appears to be a commitment at all levels to continue the on-farm component
of agricultural research, which 	will provide an institutional home for continued active farmer
participation in t-he research process. 

SUM MNIARY AND CONCLUSIONS 

In Botswana, ATIP has shown that limited resource farmers are willing and eager to takeactive part in the agricultural research process. Fanmer testing groups 	 anoffer one approach to 
improving communications among researchers, extensionists and farmers, to the advantage ofall concerned. Whether this approach to including farmers in the agricultural researchprocess will continue is unclear. 

Whatever the approach taken in organizing agricultural research (in Botswana or elsewhere), 
to assure that research will be able to adequately address sustainability, research istitutions
will need "to find better ways to get meaningful inputs from farmers themselves,outset of research planning to the adzptation 	 from theof this research to various ecological situations 
in which farmers must be involved." (Committee on Agricultural Sustainability for
Developing Countri.es, 1987) 

W,' :onclude that research for sustainable farming requires active continuing fan:.ir 
p',.:ciT-ttion. Farmer groups, such as the fanner testing groups, provide one possible a'c.ucto ,'brain this requisite farmer participation andresearch structure. 	 integrate it into the formal 	 agricultural 
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