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SOCIOLOGICAL AND ANTHROPOLOGICAL ASPECTS IN PREPRODUCTION TESTING AND PRODUCTION PROGRAMMES INVOLVING

UPLAND RICE

Janice Jiggins and Louise Fresco

1. THE PROBLEM

The developnent of agricultural tecknology for upland rice environments confronts researchers with
particutar  problens. Ia irrigated and to a lesser extent in rainfed lowland production
environments,soil-water-plant relations are relatively honogeneous and predictable;physical snd
tiological reguiarities have been held to justify the use of rather simple research tools and concepts
such as constraints analycis and cropping systems research.But the diversity of upland rice
environemnis,tanging fron *favourable to unfavourable® and with great variation in growing season

(IRRI 1984) ,does not easily allow the transfer of research nethods developed for other conditions,

The gap between research station yields and small farmers’ yields is rot really dininishing ontside a
few exceptional areas in southeast Asia.ln fact,the difficulties involved in the developnent of upland
rice technology reveal some of tne inadequacies underlytng the whate technology design process as it
has been practised at the iARCs, Inadequactes at the pre-productis. testing stages of the process
reftect and are in part the consequence of inadequacies at earlier stagesjfor exanple,in the
derivation of design criteria and the specificaticn of what is to be tested.Attenpting to address

sociologizal and anthropological issues only at the later stages thus would be ineffective.

2. THE DINENSIONS OF THE PROBLEM

The large-scale application of public funds to science-led agricuitural production increases is a
recent phenoenon in human history.For centuries,producers and consumers have developed ,through a
delicately-balanced process of purposive experimentation,trial-and-error,initation and serendipity,
specific (rather than general) conbinations of cultivation practices and land racesjin apriceltural
science terninology,through a nix of inprovenents to crop genotype,G,and environnent,E, and through GE
interactions (Simaonds,198!).0nly recently have outsiders with little practical knowledge of
cultivators’and consumers’ environnents been involved in designing new technology.Their design
criteria, denonstrably, are a reflection both of the scientific concepts brought to the definition of

the problen statenent and of the organisation of the research process.The concepts and the process in



turn are founded on assunptions derived from underlying normative values which are rarely nade
explicit.Some of the key assunptions might be stated as follows:

~ the definition of technology: technology wsually is seen by researchers as a product which changes

physical input-output relations, Inproved genotypes have always received the nost
attentionjrecently,researchers have concentrated on cullivars which are *resource neutral® as well as
*scale neutral® wnhich,(for exanple,because they incorporate disease resistance) are said to be
appropriate for a wide range of farming systens.Unfortunately,the criterion of neutrality hulds within
only extrenely narrow specifications ,precisely because THE BENEFITS OF THE NEW CULTIVARS ARE MOT
TOTALLY EMBORIED IN THE SEED OR FERTILISER;they require changes tn labour allocation and inputs and
crop managenent and hence in household nanagenent and in the organisrtional and institutional
infrastructure.Thus,a definttion of “technology® nust enconpass the social organisation of
production unether at farn,household,regional or other levels.Moreover ,since techrotogy is an artefact
of its time and environnent,neither an increase in supply per se nor in the range of technolcgica

chorce nor the existence of an opportunity or need perceived as atute by policy makers and
researchers,are sufficient to generate items which are significant and meaningful to users,

- adaptation: fitting technology to users or users to technology 7 The histrry of purposive
techaclegizal «nnovation suggests that success requires the closest of attentior to tnnovation
processes,that 1s,to utilisation and to users,fron the beginning of the research process, dut [ARC
researchers have tended to define adaptation as eliminating ‘error of fit* at the end ot the
t2chnolngy developnent process,

- the illusion of the smorgasbord: researchers have aimed at productng tuo types of choice: a range of

characteristics built into plant genotypes and a wide range of cultivars, Inpticitly,it is assuned
that (1) wtat 1s on offer 15 appropriate and highly desired by users;(2) producers and consuners are
in 2 positron to nake inforned choicesjand (3),the range of choice effectively is accessible to ysers.
Rarely,and then only for particular ninorities,do these conditions hold sinnltaneously
(Fresco,198%;Pearse, {980},

- the myth of the entrecreneur: researchers have tended to predicate their work on a model of *the

farmer® and *the farn® as a petty capitalist enterprise nanaged by an independent entrepreneur.Thay
have assunes a single decicion-naker,usually nale,and have tgnored the ltimits to free tndividual
action set by the networks of intrahousehold and interhousehold relatrons in which small scale

produc*ion and consunption in developing countries are still largely embedded.



- the reification of technologr: in the process of agricultural technology yeneration,the IARCs have

tended to abstract itens of technology fron their production or consumption context,It ts this
abstraction which allows the belief thal technical instruneats by themselves hring about
developaent . AN.Whitehead labelled this Kind of scientific reductionisn ‘the fallacy of nisplaced
concreteness® (1924) and it has received much attention from social cientists disturbed by an
approach to material developnent which treats people as cbjects of mantpulation rather than as hunan

beings.

Given these kinds of underlying assunptions,researchers have tended to react to the difficuliies of
wpland rice environments by tncreasing the conplexity of the research process,elaborating nore
detailed procedures,widening the nunber of experinental factors and the components in conponent
technologies Multidisciplinary exploratory and validation surveys,the inclusion of soc.al scientiste
in design teans,recognition of nultiple objectives within the fara household, the evolution of
avlti-phased,multi-locational trials,nave led to research structeres and processes wuhich are more
difficult to nanage,less transparent to the end berficiaries or to researchers thenselves,and scarcely

cost-edfective,

Farming systens research (FSR) Hhas enphasised the detailed definition of honogeneous producer
categorves (or reconmendation domains -RDs) sa as to reduce diversity tc manageable proportions
and,recognising the linitutions of a purely technocratic view 3f the world,has sought the
participation of social scientists,Houever,their participation has been confined largely to ex-post

evaluation and testing of finished or seni-finished technologies whose fundamental architecture is

already set.here they have been let loose in the diagnostic phases of FSR,lhere have been najor
problens of incorporating their insights iato agricyltural scientists’ work,especially in translating
their aescriptton of social factors and farmers’ priorities into agronoic definitions.Social
scientists have been assigned the role of *those who Know whal farmers’ want' in contrast to
agricultural scientists - *those whe Know whal farners’ need* and both the information itself and the
nethodologres used by social scientisls have appeared inacessibl> and often illegitinate to the

latter,

3. REFORMULATING RESEARCH CONCEPTS

Developing diversified technology for upland rice farning systens thus forces us to look agdin at

agricultural research concepls and processes and to fornulate new paradigns.To be effective in terns
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of research process,refornulated concepls and new paradiges necessarily involve chinges in
aentalities. These are not easily achieved but thcy are not beyond reach (Chanbers,1983). The

iollowing three poinis would seem to describe the nore inportant shifts i outlook required:

- upland rice technology developnent,unlike pure plant science,enconpasses what in nathenatic jargon
are terned *ill-posed problcns®,i.e. to be resolved,they require knouledge derived fron nethadologies
other than science (nathematics) and from spheres other than that which 1s the focus of attention.

- upland rice agriculture represents more than primary production in the rural areas of developing
countries;it is the source of livelihoods for many who have no direct role either in nanagenent or
labour .A concern for livelthood potential necessarily involves a concern for biomass and biomass
uttlisation.This inplies that yield nust be measured in terns of total usable matter,including
grain,fibres,stalks,forage etc.

- ‘developnent‘ 15 undoubledly associated with increased efficiencres; the IARCs have concentrated on
tncreasing production efficiencies rather than hunan or societal efficiencies.ln irrigated and a few
touland rainfed environnents,it has been possible for researchers to assune as given or as inducible
the conconmitant efficiencies in hunan and institutional beha:iour required for the optinal
perfornance of the new technologies (although these have been rather less inpressively forthconing
than researchers’ nmodels assuned and subject to instability over tine,to the extent that the validity
of the assumption itself has been brought intu question).In the socially and econonically noze
aarginal envircoments uhere upland rice 15 groun,the assumption clearly 1s unreasonable,even as a
theoretical entry pornt.Both the existing efficiencies of human and social behviour in upland rice

areas and awareness of the lintts to induced change would seem to offer nore fruitful perspectives,

1t does not seen either sensible or practically possible for these conceptual fornulations to be
reqarded merely a5 areas of research and analysis wnich night be added on  tc existing assunptions and
outlooks.Their value-orientation,and the breeding :riteria and research process uhich night flow fron
the,are distinct fron the main body of current thinking and practice at the IARCs.Nor will recruiting
i few sociologists and anthrooologists in itsel achieve very nuch. Uhat is needed is a willingness on
the part of researchers to sove towards an integrative rather than additive approach to problen

definition and problen solving,

9.
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4. RESTRUCTURING THE RESEARCH PROCESS

Uhat 1s required,tf sociological and sath-opological tssues are to be addressed, is that the research
process be directed towards increastng users’ options for responding profitably to - and surviving -
thanges tn opportunity: technology thus described 19 that which increasec resilience and flexibility
over time rather than a one-time ‘hit* which nonopoltses resources to “he point where only a linited
range of options can be pursued profstahly within rather inflexible boundary conditions.The research
process which night produce the preferred technology has been well proven in spheres outside

agricultural technolagy generation in the IARCs.Its characteristic features are as follows:

Trysng Out By ‘trying out * 1o meant a preference for testing g over analysis,a prefe~ence for
testing diagnostic conciusions ovar increasingly detailed specification cf what the problens and
opportunities night be, ['Getting on with 1t,especially tn the face of conplexity,does sinply come
doud to trying scaething.'(Peters and Waterman,i984 ed,,134)1.There seens to be abounding virtue in
numerous,iterative cycles with producers and consumers, of expermental action,analysts,reflection
and,in the sphere of technolegical rnnovation,comparatively Vittle in Vinear and deterninistic models
and experiments which do not include users.Obviousty,it is nore cost-effective to try something out
than to try to inalyse eversthing in advance ,hoping anong nunerous potential products to hit on a few
at least which night nave utility for someone,somewhere.Yet the IARCs’ testing and evaluation
procedures are fargely after-the-fact experinents determined by scientists; IRRI’s constraints (vield
9ap} analysis eeplicitly excludes plant natersals not yet released and availuble locally: sound logic
(h terns of its cwn nodel but unhelpful 1n the cost-effective developnent of technologies.

Quick Numerous and Cheap [f upland rice breeding programmes are to hase their design more closely on

‘markets® then the willingness to submct seni-finished products to user trials must comnensurately
tncrease.Studies  of  technological  inngvation,both historical and  contemporary,suggest  that
opportuntties exist,if they exist at all,on_the present,and that the identifiable starting point is an
mnediate application wrthin 2 specific Ceven 1f wide scale) con‘ext.ln order to capture these
oppurtunities,then,successful expersnentation 15 based on the frequency in time and leccation of tests
of nunerous tectnologies tn nunmerous agricyltural (as opposed to experimental and research station)
taals et 15 the overall nuaber of technologies tested which counts and not the nunber of
replrcation experiments for any one technology. Suppose thc chances of any one trial proving a
celtivar to be useful are only 10 per cent.lf trials of ten cultivars are conducted,by the laus of

probability the chance that at least one will prove useful rises to 65 per cent,lf twenty-five trials
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are conducted,the chance of at least one proving useful cises to 90 per cent and the odis thal tuo
will prove so are almost 75 per cent.Kowever snall the odd: seem that any one technology will work,the
dds of one technalogy striking home are the higher the larger the tolal nuaber of trials. IRRI,for
exanple,has access through its seed collection and testing progranee and the Asian Farming Systen
Metwork,to an unmatched resource with which to cunduct quick,nunerous on-farn 2y fcultural trials with
users,It «lso has a large stock of partially developed cultivars which have never been tested with
users for their agricultural potential.Outside the 1ARC circuit,nuch has been dene at the local leve!
to inprove the productivity of farming systens ty suopping plant naterials and husbandry practices

between users,exploiting tne genetic variability which exists and is available.

A Return to the Simple and Idiosyncratic *Trying out® is not an approach easily managed by a large
scientific bureaucracyjit is predicated on nultiple actions condurted by small,flexible units of
dedicated staff elaborating and testing ideas and technologies against agricultural
realttiec,Fornality,oraanisationar rationality and intellectual tidiness are not its hallmarks,lt
requires an efficient adninistrative and scientific back-up service,lt requires
intensive person-to-person comunication and reporting of trial results.It requires disciplined
adherence to schedules at which results ars reviewed,and trials continued or abortrd.Mistakes in
initial judgements and diagnosis nust be seen to be toterable,inevitabie,acceptable.

The User Linkage in general,the 1ARCs havs two outlets: i.national agricultural research structures

and, through then, farmers;and ii.,national seed nulitplication progranmnes.Each encompasses a range of
specialised,distinct end uses and users i.e.'markets'.The more that interest is focussed on the
poor,the renote,and the unstable clinatic and agronomic conditions uhich characterise the majority of
upland rice areas,the nmore diversified are these markets.hat is needed,then,are procedures for
identifying and specitying the boundaries of honogeneous uses and groups of user (i.e.recowendation
damains).The only cost-effective way to do this is by ‘market research® on the ground.Office analysic
of census-type data collected through instrunents such as quantitative surveys is also necessary but
will never by itself provide enough of the right kind of information in a tinely fashion to support

technology developnent and innovaticn,

In terns of the research and development processs itself,once reconnendation dmains have been

identified, user participation® fits into the following phases:

1.1he diagnostic phase: with homogeneous groups of ultinate users (producers and consumers).
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2, The testing and evaluation phase: with users in on-farm and in-the-kitchen producer and consumer

trials.The practice has been to select 'typical® producers and consuners,by which is nmeant the
average,nodal or ‘representative’, Others have pointed to the importance of selecting ucers who
represent the range of conditions within the RD, Yet others have stressed the additional necessity of
identifying at any point on the range the "lead users®,by which they mean those who have in their oun
practice a preference for experimentation.]t should be added that there is no reason to believe that
experinentation is aot normaily distributed among producers and consumersjunfortnately,the inventions
ot the poor an¢ needy have tended to be unsought and unperceived by researchers,(Furthernore,the
propensity to experiment has usually been conflated with the propensity to adopt and, specificaliy, to
adopt the technologies affered by outsiders.The two are distinct.Unti] experinentation is grounded in
the agricuttural reatity of the range of farmers,this distinction will continve to hold).

3. The producticn ghase: once a technology has shown advantages for some users within an RD,it needs
to te tected over 3 more extensive population ,encluding those 1n sinilar RDs. It is here that
internediate users and internedrale organisations night play in the future an inportant role
(Roling,1984).Agricul tural extension services have in sonc cases,for single comodities,played such a
role in agriculrual technology generation.ln French-speaking Africa,developnent organisations have
successfully tinked researchers and users at this stage of the process (Billaz and Dufunier,1980),5ome
FSR projects recently have played intermediary roles but their contribution necessarily remains
snall-scale,unless and until they can in tuen link to gavernnent sxtension or comunity developonent

services of to non-governnent and connunity organisations (Jiggins,1983:Buncy,1982),
3. IHPLEMENTATION: Changing Day-to-Day Practice

The reformulation of research paradigns and the restructuring of the research process nust be
translated into day-to-day practice.For upland rice research,it includes the following:

4. BDs and Diagnosis The dedinition of upland rice enviroaments ind evaluation ma2inly on the basis of
agrononic (IRRI,1980,1984) or economic criteria (De Datta et al,,1978;Zandstra et al,,1981) implicitly
assunes that technology problens and opportunities lie solely or deterninantly in those spheres,]ARC
researchers recently have came up with a nuaber of ‘key' socioeconomic variables (Rhoades,1984;
Chapnan,1984) .Kelpful as these checklist guidelines are,they not only raise doubts as to uhy sone
vartables are included and not others; they each leave aut some dimension which other social
screntists no doubt would consider essential.Further eleboration would produce nethodological

handbcoks of wnusable conplexity.To reduce complexity to the nanageable,agrononists and other
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researchers thenselves need to pay atlention to FOUR sets of relations extended over TWO

dinensions,viz:ACCESS, AUAILABILITY, DISTRIBUTIN, EXCHANGE, extended over TINE and SPACE:

i) the actual access of producers and consuners to resources and (deciston-making) powers,uithin the
househoid and in the wider comnunity;

1) the availabiltty of resources to consuners and producers in any local situation and the
transaction costs invotved 1n making then avariable;

tii) the pattern of distribution of resources and outputs and the rules governing the allocation;

iv) the social and econonic forces governing exchange of inputs and outputs within the household and

between household nenbers and the wider comnunity,

The condition of any et of relations is held o be variable over time,which in itself has a nunber of
aspects (such as the nonent and duration of the denestic Life cycle,the culturally-deternined period
for the intra-comunity settlement of debts,secular socio-econoic trends,short-run  climatic
crises,seasonalities of various Kinds,and so on).It is also held to nodifs its neaning and
signifrcance according to the level at which it is analysed ¢ 9. at the level of the individual,the
household,the comunity,the national econony and so forth).Spatial varvability includes variations in

environaent and ratural resources.

Another approach to increasing the sensitivity of technology developnent to human environents,is to
nodel the farn household but what 15 lacking s any general franework incorporating the diversity of
household structures and fornations 1and their internal and external relations.Overly sinplistic
models forn the basis of most economic and FS research at the 1ARCs (eq. Collinson,1984),Houever ,the
1dea is not to complicate the nodels by disaggregating data ,for exanple,by sex and age, but to accept
that ancdel 15 only a quideline tool which nust be tested for its vtility.Testing a nodel against the
four varrables (acess etc.)and tuo dinensions,outlined above, produces nore appropriate models without

increasing conplexity,

Upiand rice lends itself to analytic nodels of intra-household and inter-household dynanics because of
the diversity of labour allocation and decision-making arangements and control mechanisas in
production (see Metzner,1977,for a Timorese exanpie).Dey (1984) has docunented sone of these for West
Africa, There,the general trend appears to be that 1in forest areas,men are responsible for tlezring
and fencing,uhilst wonen select and store seeds and carry out all remaining cultivation,including that

of interplanted crops.'mong the Gourou,for exanple,rice is stored in the hustand’s granaryjhe



dispenses rations of rice to his wife, If there is a surplus,women will sell the rice but they are
expected to surrender the nmoney to their husband (who might return to their wife a percentage).ln sone
cases,uonen aight also clear a separate field for themselves to grow rice which they primarily keep
for thenselves but which they night also give in part to their husbad in retern for other services,
Sinilar anbiguity (regarding,for exanple,the deternination of any single *decision-naker®) is evident
also uith respect to disposal of the output anong the Bete,zmong whon both men and women sell rice but

at different moments throughout the season and for different purposes.

Exploring the suggested four sets of relations over two dimensions for the case briefly outlined
aoove nigat rarse the following kinds of question:

- do fenale producers “:ws equivalent access to production resources as rales ? 1f not,how does this
condition their management and crop performance ? Does access to resources vary,for either men or
wonen,over tine? (e.g.1s access conditional on the age of marriage ),

- are there any cycles o resource utilisation (e.q. tied to household life cycles or to the season)?
- what rules govern distribution of resources and product among household menbers and between
households ? Are they stable or do they depend on,for exanple (autonomous or state-induced) changes in
the rules governing land tenure and menbership of marketing organisations ?

- uhich arrangenents governing intrahousehold and interhousehold exchange of goods and services are

inflexible and which are already being modified by secular changes in roles and expectations ?

These kinds of question nmay be asked by agronomists themselves While more specialised (social)
scientists might be needed to test which investigative diagnostic tools "work® in any particular
context,a sinple tool such as the diagnostic matrix may help to refine diagnosis of upland rice

production at the household level at an early stage (Fig.l),

Figure I: A EXAHPLE OF A DIAGNOSTIC MATRIX FOR THE DEFINITION OF UPLAND RICE RDs

Upland Rice Socioecononic Criteria {etc),
OrOUing eAVIFON- e e e e
nents: SDL® Access to  Acces to  Distribu-

etc. inputs services___ tion of qutput

LF
SF
L
SU

150L: sexval diviston of labour (decison-making,incone and expenditure,..)
Uith the help of such a matrix,applied locally at ditferent sites,both the boundaries of

recomendation donains and prelininary diagnostic patterns are made apparent,
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b. Breeding Criferia Recent advances in bio-technology and in in-vitro techniques can be expected to
change the role of plant breeding in the overall process of agricultural technology development (Sneep
and Hendriksen,1979) There will be nore scope to diversify the breeding process and to bring it
phrsically closer to local circiastances and,thereby,to facilitate the inclusio of users’ cun
criteria alongside *objective® agrononic criteria in the development of new cultivars.Yet nethods have
hardly been developed for transiating users’ criteria witn respect to the crops they grow and consume
tnto agrononic criteria and this is one area where social scientists might usefullyto collaborate
i.e.in the development and testing of procedures.(Ashby,1984,illustrates one set of usable

techniques),

In any recoanendation domain,1t is poscible to find a mixture of rice crops grown for different end
uses and under different managenent regimes.By far the major effort in breeding programies has been
devoted to only a few of these use: and to genotypes uhich are both highly responsive to their
environnent and which have high input requirements.Translated into social terms,the major efffort has
concentrated on narketed production of male-controlied crops.Yet by applying the kind of diagnostic

approach advocated here,very differnt ¥inds of breeding criteria might be expected to energe (Fig.2).

Figure 2¢ A EXANMFLE OF A BREEDING CRITER1A MATRIX: crop produclion criteria

Type of Rice Crop Uplano Rice Growing Environment
LF SF 1y ]

Nainly Subsistence yield drought adverse 1o added invest-
stability avoidarce soils ment in labour or

tolerance land

Fenale crop ¢ ratoon-  (as above) {fitness for {as above)

ability nixed crop-
ping

Nale crops soil man- (as above) short dur- (as above)

agenent  and recov- ation
ery

Cash crop only semi-dear{ short dur- {as above) (as above)

HWV atiuon

t*female” and 'nale’ refer to management and resource ulilisation during crop production.
Because great diffesrnces in end utilisation occur between upland rice groun by wonen and nen,it is

usually essential to conplement agrononic (crop production) breeding criteria ,such as those defined
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above,with criteria pertaining to post-harvest utilisation of the crops,covering their total biomass

(Fig. 3).

Figure 3: AN EXAMPLE OF A BREEDING CRITERIA MATRIX; post-harvest uitlisation criteria

Desired characteristics for Rice Bionass Uitilisation

pott-hirvest uses Hen Uonen

Brewing patential (rice wine) X
On-farm storage -
Putfing -
Thatching strau X
Tareshing quality X
Hat weaving -
'Fit" with cooking technology - X

Even this simple exanple illustrates the inportance of recognising that producers are i) not
necessarily primariiy concerned with changing the input-output relations of grain productionjand ii)
that they might be satisfied with genotypes which exhibit mors yield stadbility and less environnental
responsiveness than modern cultivars typicaily offer,since they are selecting for other

characteristics than yield naximisation,

¢, _Testing and fvaluaton Given the need for quick,numerous trials based in agricultural realities and

strong user participation,the incorporation of the following principles 15 necessary:
t.eepresentativeness: in their cun experimental traditions,producers often are interested nore in
*representative® because purposive rather than random sanples,concentrating their experinents on (3
snall aynber of) individual plants rather than on a whole field.They are usually acutely aware of
individval plant perfornance and compare experimental growth with the norn in  the sane
situation,treatin) contextual factors as exogeneous paraneters.The underiving presunpticn is their
inferest in security within the linits of stabilty known to them through their oun experience of their
environnent,rather than in statistical probabilities.

ii.replication: replication trials,used by researchers tn sort out the influence of exogenous
variables and to check reqularities against a statistically respectable sanple (and,often,inplicitly
a5 demonstrations),may have litile nmeaning for users who in their own types of single split plot
trials,designed to test factors important to thenselves,are using different criteria for "syccess’

than scientists typically use,

i1iJou nput envircanents: research station selection has produced survivors accustomed to high input

environennts.Since there are practical limits to simulating Tow input environments on research station

i



sites,experinental sites which o:éer low input envirooments rather than aporoximating research station
conditions must be used for both selection and testing.

iv.recognising trade-cffs: since there are differences in objectives,end uses and crop managenent

between households and between household menbers in any RO,testing and evaluation explicitly has to
recognise these differences.what 15 likely to cmerge s not a single index of ‘success® or
‘profitability® but the identification of a range of niches and situations recurring over time in
uhich the technologies usefully could be adopted.

v.Testing and Evaluating Inctituticnal bebaviours: The IARCs and national systems have been slow to

recognise thal access and availibility,distribution and exchange,are all seriously compromised by
Institutional design and that service structures which are necessary to the profitability of a new
tultivar are as nuch 1n need of testing and experinentation as the cultivars thenselues. There are
precedents to draw on.The *Guided Change® project in northern Nigeria (Huizinga,1982) and French FSR
in,for exanple,Senegal under the Unites Experimentales del:berately set out to test organisational and
institutronal design and the limits to the adaptations of hunan and institutional behaviours

(Fresco,1984),

d. Internediate rqanicat:ions: Just as there are factors and causative relations which are not

perceivable by procecers,so there are those which are not readily perceivable by agricul tural
researchers.Discerning the conplementarities and bridging the gaps between producers and researchers
seen activities 1n which interpediate organisations could usefully and cost-effectively participate, A
prerequisite to their involvenent is the breakdoun of the institutional isolation with which many
research stations have surrounded themselves.lntermediaries could be useful particularly in the
conduct of integrated producer-consumer trials and evaluation.Usyaliy these have been carried out via
analysis of prices,sales and purchases.As a result,the inportant roles of intrahousehold and primary
markeling networks and the influence of post-harvest technologies on biological technologies and crop

husbandry have been ignored.
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