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Part – One

Lexicon of Linkages1
The fact the most developing countries were colonies of Western powers which had primary interest in promoting their own economies at the cost of the economy of colonies, explains why the research system in these countries were organized to support commercial farmers in more favourable and homogeneous agro-ecological areas.

First Match between the needs of rulers and the resources of the ruled thus was reflected in the organization of cash crop oriented research system. This aspect has been very well brought out in the ISNAR study on Linkages.

Second Match between the interests of resource-rich farmers and the objectives of research system (even private, why only public!) was steered by the market forces.  Input agencies could not sell much inputs in hill areas, flood or drought prone regions with all the attendant uncertainties.  Likewise processing industries could not rely on the supply of produce—uncertain, scattered, ungraded as it was--from rainfed regions.

Market forces acted as ‘monitors’ of only some links and forged these whenever need arose.  Association of industries or chambers of commerce are heard by the finance minister before they frame the budget proposals.  Whoever has seen such consultation with organizations of disadvantaged households (not resource poor).  I avoid the term ‘resource poor’ for reasons below:


Disadvantaged households are poor in which resources:

· Capital

Local system

· Information/Knowledge

External system

· Labour

-
Land




Market

      kinship







institution
       network

Surely, the disadvantaged households, isolated as they are from market and public research institutions, are very strongly embedded in the kinship networks and informal knowledge networks.  They are quite rich in labour and skills about using local resources (at least some of them, if not all).

Linkages for Lateral Learning Among Farmers, Scientists and Extension Workers:

Story of Match Makers

Anil K. Gupta*
‘Matchmaking’ is a noble though unsung profession in Eastern societies.  The ‘matchmakers’ keep track of eligible boys and girls of marriageable age.  Whoever needs can take their help.  Sometimes they would take initiatives on their own also. Marriages mediated by such matchmakers carry stamps of authenticity, long term sustainability and what not, depending upon the credibility of matchmakers.  It is not necessary that matchmakers be professionals only.  They could be informal uncles and aunts of the eligible bachelors.  But they perform an important function.  The network, they provide linkages and they build bridges.

I have narrated this long preamble on ‘matchmaking’ not because I want to sell my services.  I want to explore this metaphor for understanding the problems of building linkages between clients (the advantaged and not-so-advantaged farmers), the scientists and the extension workers (as differentiated as farmers or scientists are or could be).

In the process of exploring the phenomenon of match making, I will also critique the lexicon of  linkages.  For serious students of linkages, I have attached two appendices. First deals with the different channels of communication between farmers and the scientists and the second provides a critique of the lessons for managing links between research and the farmers based on the synthesis by Merrill-Sands et al (1989).  Match making between disadvantaged farmers in high risk regions such as Rainfed regions and the researchers and the extension workers is discussed in an accompanying paper on Transferring Science for Development and Diffusion of Technology (Gupta, 1989).

After discussing ‘lexicon of linkages.’ We pursue the idea of learning at individual as well as organizational level briefly.  The match between structure and strategy of linkages and the variabilities in socio-ecological environment (illustrated through mean-variance trade off) is elaborated to identify areas of urgent learning.  Finally, the lessons for matchmakers and link breakers are listed because we believe that functional linkages can not grow unless dysfunctional linkages are dissolved.

Third Match between relatively poor or small scale cash crop producers or growers of irrigated concentrated crops or owners of cross breed cattle or horticultural farms and pubic institutions is not weak.  Farmers’ agitations have never been heard in millet or pulse growing regions.  Some small producers are better articulated and networked with research system than many large land owners of dry uplands/swamp low lands.

Fourth Match between skills of disadvantaged households and their resources is not necessarily weak notwithstanding the survival needs.  After all, don’t the same poor farmers who are in chronic deficit also plant and maintain slow growing treespecies in drylands/hill areas?  The timeframe used by any decision maker is a function of the control he/she has on the respective resource market.  When it comes to planting trees at their homesteads, the poor household take a very long time frame.  Same household uses very different time frame for appraising it’s investment opportunities in different resource markets. The inadequate understanding by the scientists of the survival system of disadvantaged households leads to disjunction between supply and demand of technologies. Extension strategies will vary for different technologies also on this account.

Fifth Match between researchers and the farmers could take place formally or informally through a large number of channels as described in Appendix I. Among several intermediaries the role of media, students in agricultural colleges, para-vets, artisans, financial institutions, farmers’ organizations, theater and films, farm journals, seasonal meetings with extension workers, etc., remained some what less discussed in studies on Linkages and OFCOR.  While strengthening new linkages there was no point in ignoring the existing functional or dysfunctional, weak or strong linkages.

Sixth Match between espoused theory of On-farm Research (about its focus on active user participation) and the theories-in-use (about passive participation of users) may be achieved by (I) reducing expectations of key actors, (ii) simplifying concepts, (iii) adapting these to manpower and institutional realities of each country/regional context, (iv) demystifying appraisal criteria (such as partial budgeting), (v) emphasizing qualitative methods, (vi) acknowledging merit of local methodological and institutional innovations and (vii) recognizing possibilities of inverse correlation between status and skills.

Seventh Match between the need for direct contact between (a) all researchers and some farmers or, (b) some researchers and some farmers or (c) all researcher and some extension workers and farmers or (d) some researchers and only extension workers has to be appraised on the grounds of parsimony.  While alternative ‘a’ is ideal, we should not allow the best to become the enemy of better.

There are several issues which arise in above context.

i) Interaction with which group of farmers is superior to interaction with which type of extension workers.

ii) Does it matter that interaction with farmers are held at any place or any point of time?

iii) Do we imply that interaction with extension workers no matter of what quality or experience is decidedly inferior to interaction with any group of farmers regardless of their backgrounds.

Studies have shown that the type of questions which farmers would raise in different months, regions or commodities are affected by (a) the channel of communication, (b) the response of the receiver or expectation of response and (c) historical experience of the farmers (Gupta, 1980). Therefore, the match between researchers and farmers and/or extension workers cannot be adequately achieved without providing qualifying conditions.

Eighth Match is between the felt and unfelt needs of the users. The proposition in the study that ‘better technologies are likely to be generated b the scientists and adopted by the farmers when they respond to ‘felt needs’ requires some modification.  For instances, for almost two decades farmers in Punjab did not feel the need for balanced use of organic and inorganic fertilizers in the productivity of macro-nutrients.  Would one justify in such a condition that technology transfer agencies should not promote the technologies requiring balanced use of fertilizer because the need was not felt in the earlier years?  There are many other examples where given the short time frame or limitation of information environment farmers do not feel the need of certain types of technologies which, objectively speaking, have to be developed as well as disseminated.

An example of the gaps in research which emanate from responding to only users’ felt needs is that of very limited—almost negligible—number of post-graduate thesis pursued during 1973-1983 on conjunctive use of organic and inorganic fertilizer in the discipline of agronomy in India. A review of post-graduate thesis from more than 30 universities and colleges in five disciplines for a decade demonstrated several other such gaps (Gupta, Patel and Shah, 1987, 1989).

Ninth Match has to be sought between individual and collective rationality.  There is a story of milk pots credited to Akbar and Birbal.  Birbal was a minister in the court of King Akbar and was known for his wit and humour.  Akbar and Birbal often had the games of one-man-upship.  Once Akbar was not convinced that individual rationality was not only compatible with but could also lead to collective irrationality. Birbal asked Akbar to get a pond dug.  Later an announcement was made that all the citizens of the town had to pour a jar of milk into the pond before the sun rise next day.

What do we think actually happened!  The pond was filled with water because everybody thought only he would put water and rest would put milk and so their contribution would not be noticed.  This phenomena is also referred as prisoners' dilemma in game theory.


Strengthening linkages between individual and collective rationality has not been part of the training strategies for farmers, researchers and extension workers at national as well as international agricultural research centres. Very little emphasis is put on building linkages for transferring technologies to groups rather than individuals. The issues of social and ethnic/cultural conflicts, group dynamics triggered by individual oriented technology transfer, marketing ideas and services through group approval vis-a-vis individual approval, management of common properties whether for sustainable pest control or soil and water conservation in essentially stratified societies etc. are usually not on the agenda.


Tenth Match has to be between the endowments of disadvantaged households and the technologies that extension system is supposed to deliver. The theory of household portfolio analyzed through socio-ecological paradigm (Gupta, 1984, 1985) may provide one way of identifying patterns in the endowments of poor farmers. This also requires changes in the incentive system for scientists who otherwise would not like to develop technologies with limited potential of diffusion.


Diversified resource use practices of rural households require diversified approaches of technology development and transfer. Greater the shuffling of enterprises in the household portfolio greater would be the need for timely adaptation in linkages among various organizations dealing with inputs or outputs of each resource market. In developed regions because of higher rate of capital accumulation, greater demand of market inputs, the coordination/networking among various organizations is triggered by market forces. The problem arises in regions where demand is low and dispersed with the result that market force has no interest in coordinating the delivery and demand systems. Need for public interventions become pronounced in such cases.  The paradox is that public interventions are also found to be much more dominant and strong in the spaces, seasons and sectors where market forces are strong. What type of strategies need to be developed for building linkages among different systems will therefore, vary in different agro-climatic/socio-ecological conditions. West Bengal come back to this in second part.


The need for linkages is closely linked with the need for learning. Incentives for exchange of resources, information and authority among different organizations may vary over time as well as space. However, one thing is common which influences the sustainability of linkages and that is the extent to which participating members in a network find exchanges rewarding in terms of lessons for future operations.


Detailed discussion on the socio-ecological, technological and institutional environment for studying linkages in Research for Rainfed Regions is given in Part-One of the Annexure - Three viz. Managing Research Networks for Helping Poor in Risky Regions: A Study of Inter-Organizational Linkages. Literature is reviewed briefly in second part of the proposal. Our contention here is that linkages between different streams of extension dealing with say crop, livestock, trees, tools etc. may not adequately evolve if the research streams for respective commodities or disciplines are not properly linked.

Part Two : Linkages for Learning
Sustainability in any system depends considerably on the barriers and the opportunities which exist for learning within and outside the system. It is not enough if only members of an organization learn. To institutionalize a small change in one sub system we have to make many changes in several other sub systems and at several levels (Mathur and Gupta, 1984). Since in development practically nothing can be done by any one organization need exists for taking an inter-organizational perspective.

Barriers to learning2

Learning requires discrediting. Both at organizational and individual level, the incentives for discrediting are generally low in public as well as private bureaucracies though more in the case of the former. Often administrators follow what Argyris calls 'Single Loop' model of learning.  They  emphasize  what  I may 

-----------------------------------------------

2This section draws upon three papers entitled "Why Do Not we Learn!" (Gupta, 1984) and "When Shall West Bengal Learn" (Gupta 1987) and "Institutionalizing Lateral Learning in On-Farm Research and Extension Programs in Eastern India: an exploration in organizational learning (Singh et al, 1987).

call instructional routine. Do what you are told. Learn to follow. Whenever in difficulty refer the matter to higher ups or just redouble efforts. However, 'Double Loop' refers to a situation in which the person is encouraged to question the belief system underlying an assumed causal relationship. Thus thermostat is an example of single loop model. In case the thermostat could change its value by looking at the contents of a refrigerator as they are changed, it will become double loop model.


Systems have thus to generate capacity for recalibrating their sensors with the change in the environment. The leaders can reinforce such a type of learning by 'monitoring context rather than just the content'.


But why do we not find many examples of extension-research system having double loop systems of learning. Many dysfunctional linkages continue while efforts for forging new linkages are being made.

Barriers to Learning
· My learning is not enough, others must also learn;

· Benefits assumed from learning are not sure and sufficient;

· The cost on non-learning is borne by others, how does it matter if I do not learn;

· Learning takes time, one is always in hurry while planning. Who has the time to review past experience and learn from previous mistakes;

· Learning from 'below and outside' (i.e. from juniors, farmers and extension workers for researchers and vice versa) requires capacity to acknowledge lack of correlation between status and skills;

· Replicating 'success' rather than the 'process' of discovering rules or grammer of success is most acquired in bureaucracies. Allowance for learning the process may mean providing room for decentralized designing, who will take the 'risk' of having diversity in program content. Will not it increase the burden for monitoring?

· Learning implies being accountable both horizontally (towards the clients) and vertically (towards the juniors). If planners monitor the monies spent and goods delivered, who will care to monitor client satisfaction or creativity at lower levels;

Kaimowitz and Merrill-Sands (1989) rightly argue for putting 'Links into Context'. However, there are a few cautions which may be useful to exercise while putting links into their context.

· The pressure from farmer groups particularly from the ones in high risk environments (it is only rare that farmers, pastoralists or artisans will ever be able to form group in drought or flood prone regions) is unlikely to be co-terminus with the pressure from donors for bringing about change. The donor pressure because of the process through which donor advice is generally generated is not likely to be an important means of influencing policy changes in favour of the poor.  Political pressure from donors is something  which I personally dislike as a means of even contemplating change no matter even if in positive direction. I will prefer donors strengthening the institutional capacity to generate signals for more poor-responsive policies.

· It is not true that when resources are constrained the managers are unlikely to foster linkages. Need for networking and pooling inter-organizational resources is most evident when no one organization has all the resources necessary for achieving given objectives.  Our studies have shown that it is the 'optimal scarcity' or what Hedberg (1981) calls 'minimal affluence' which may breed both learning and linking.

· The operationalization of Eco-specific design of resource delivery systems (Gupta, 1985, 1989) requires linking the nature of:

risk adjustment opportunities (Assurances - both vertical i.e. about future returns from present investments and horizontal i.e. assurance about others' behaviour vis-à-vis ones' own)

resources (Access differentials in society) and

skills available (i.e. Ability to convert access into investments

with the design parameters of delivery system.

Putting Links into Socio-ecological context

Let us assume four socio-ecological contexts. Each context is dominated by specific type of portfolio of enterprises or bundle of enterprises evolved by the households living in that context for a long period of time. These portfolios are analyzed here in terms of the average returns that are generated by the households along with the given fluctuations in the cash flows or the returns. Typologies are:

· High mean or average returns with High variance or fluctuations in returns (Type one);

· High mean returns with Low variance (Type two);

· Low mean with High variance (Type three); and

· Low mean with Low variance (Type four).

Type one portfolio includes combination of cash crops, cross bred cattle, hybrid varieties, fast growing tree species etc. These activities provide high returns, require larger amount of capital better access to institutions providing inputs, advice and markets. At the same time due to technological reasons (pest and disease vulnerability) or market reasons (price fluctuations due to local or global changes in demand or supply) the variance is also very high. Not everybody can insulate himself/herself from the fluctuations. Though income levels are highly even, the maximum level of living is also high because the market wage rates in these regions are high as also the employment opportunities.


Type two portfolios are the most rare ones and indicate least vulnerability. In some of the plantation crop regions or irrigated wheat and paddy regions one could find a high stable and regular income stream. The mechanization will be much more here than even in the first case. The high and sustained surplus will lead to very developed markets. Income differences will be much less uneven than in the first case.


Type three indicates the most vulnerable portfolio. Households in semi-arid and arid regions having sheep and goat, growing local varieties of millets, pulses and oilseeds that too mainly in mixtures rather than in sole condition. Households have deficit in their budget, suffer from chronic malnutrition, have high participation rates for women and children. Due to large scale outmigration of men, the proportion of women headed or supported  households with high proportion of old and infant or child dependents is also very high. The market forces are very weak, the available stock of technological alternatives is very low and even within that very little is diffused at the field level. The ecological heterogeneity is very high such that it is not possible to even have technological solutions which will diffuse very widely.  This is the portfolio which deserves highest priority for on-farm research as well as four building extension research linkage.


Type four portfolios would abound in medium rainfall regions with moderate to poor soils, cropping intensity is higher than is the case in Type three but crops are mainly rainfed with low productivity. The livestock breeds of cattle and buffaloes are local with low but stable productivity.  The economy is diversified but at low level of commercialization. The barter terms of exchange are generally adverse for the local produce. The poverty levels are high but income differences are less skewed.

Design of Linkages
Type one (High Mean-High Variance):


Strong Demand for technology; greater reliance on market, public intervention restricted to regulation; extension through commodity based farmers groups, marketing channels for outputs in case of high value crops and inputs for low value commodities; technology can be more cost effectively diffused through market segmented approach, public agencies could concentrate on technologies aimed at sustainability e.g. balanced used of fertilizer, biological pest control as against chemical control, group based synchronized sprays etc. macro policies for quality control, insurance and transport, storage and processing will need greater care; no need for village based extension workers, instead district based strong research and extension centres need to be set up so that farmers and their bodies bear cost of travel to these centres for getting information; wherever they may consider necessary the farmer groups may hire private agents for technology transfer; subsidies be aimed at only institutional development and not for inputs, some emphasis on contractual services etc.

Type Two (High Mean-Low Variance)

Here main difference from the type-one is that degree of reliance on market forces will be higher, computer based intelligence systems could be located at the district level to provide opportunities to producers to generate very precise need based technological packages; contractual services may be relied much more here; policies for value addition will need greater attention due to higher reliability in output flows; producers organization may own the extension system rather than relying on public or private channels; government should provide tax incentives to private sector for investment in research system (and not for extension purposes).

Type Three (Low Mean-Low Variance)

Need for on-farm research is most pronounced here; public system for extension should be specially geared to deal with women clients, common property systems, group based technology transfer; extension system should spot farmer innovators and arrange their visits to various regions to spot local innovations and organize local experimentation; large number of dispersed facilities for research and extension will need to be created due to low level of population density; private sector as well as farmers' organizations in surplus regions with Type one and two portfolios will need incentives and pressures to cross subsidize research and extension investment in these regions; subsidies for market channels for input as well as output marketing channels will be most necessary because market fluctuations often offset whatever little gains are made possible through technological changes; due to diversified but inadequately adapted portfolios of households vulnerable to spatial and seasonal variabilities, the extension system has to be diversified including multipurpose and inter-disciplinary workers; networking among extension, research, marketing and input agencies will need to be closely monitored; public distribution system for basic needs will need to be strengthened so as to shift the portfolios of the household towards more sustainable tree and pasture based farming systems; greater reliance will thus have to be on supply side interventions; mobile systems of technology transfer will have be developed because populations will be most mobile here due to seasonal migrations, sedentary systems will be most inappropriate; conservation technologies will have greater priority and thus training in group action will be necessary for on-farm researchers as well as extension workers.

Type Four (Low Mean-Low variance)

This is the context for which moderate technological advance exists; here also market forces are weak though they are stronger than in the case of type-three; with proper incentives market based extension system is more likely to operate here than in the earlier case, however, the reliance will have to be kept on the supply side interventions in the early period of technological change; the on-farm research system can be linked with extension at an early stage itself unlike in Type three context where linkage will have to forged only after stabilization of on-farm research system; livestock, agro-forestry and farm implements will have relatively higher marginal contributions than just the input based crop technology due to better possibilities of water conservation; group action will be important here too except that here groups may be more easy to form; centralized-monitoring with decentralized planning may be more appropriate here.


It is obvious that the parameters on which extension and on farm researchers will need to be evaluated will be have to be different in each of the cases. In first two cases greater reliance can be placed on output monitoring whereas in little two cases input monitoring will be given importance. The motivational strategies will also differ. In type three case the result or feedback induced motivation (Mathai, Pareek and Rao, 1978) weak and program leaders   will have to use team based rather than individual based performance criteria. Given higher uncertainty in Type-three case least in Type two only a few practices can be transferred from one to another case. Learning from experimentation in first two and latter two categories separately will have to be organized. Since variability is large in Type three case, the need for experiential methods of institution building rather than normative or perspective methods will be useful.

Learning laterally among different systems will thus become cornerstone of institutional development. West Bengal have given in Annexure-Four an excerpt from (Singh et al, 1987) providing examples of 'Lateral Learning' process triggered in an Eastern Indian Agricultural University by Indian Institute of Management, Ahmedabad (also see Gupta et al. 1987).

Part-Three : Lessons for Link Breakers and Match makers


In a paper on match making why are we discussing the role of link breaking?

Learning is linked with unlearning: once bitten twice shy!

As we mentioned in the beginning, to strengthen certain new links within and outside an organization, certain old links will have to be loosened or dissolved. In bureaucracies, organizational folklore acts as the memory cell of the organization. Old events when linkages with others did not work are recalled to justify inertia in this regard. The strong links with past memory of failure is essential. It can be done not by characterizing earlier experience as invalid or illogical but by redefining the context.  The casual model underlying failure has to be changed.  For instance, extension of say a variety of hybrid sorghum suffered not because extension workers were less sincere but because the scientists gave less importance to lower harvest index and fodder quality. The tendency to take any and every research finding to be valid in each local context will have to be questioned.  How will local confidence be generated without local trials? What is the best way to do it and where should it be done is discussed elsewhere (Gupta, 1989). Risk averse supply side cannot enthuse risk averse farmers. Issue is to help extension and on farm researchers to take risk through unlearning and modified performance appraisal.

To make horizontal links, break vertical links


In an action research study on district project planning (1978-1981) in six drought prone districts of India, we learned that horizontal inks could not be strengthened at district level unless the vertical links of each department between field units and the head quarter were weakened. The monitoring system were designed to discourage lateral linkages. Recent studies and three tier workshops on Management of Research for Rainfed Regions (jointly organized by NAARM, CRIDA, ICAR and IIMA) have revealed the need for new initiatives in fostering lateral linkages, it was found that in some cases permission from headquarter had to be taken for even inviting an outside researcher in some of the regional research organizations. Several commodity stations located at the same site but working under different programme coordinators did not compare their results of the trials in the same agro-ecological station. Kaimowitz and Merrill-Sands are right when they suggest the need of special incentives to promote group action and sharing of information "Middle tier Workshop on Research Management" (December, 1988) brought out the role evaluation parameters used by Agriculture Scientists Recruitment Board (ASRB) played in strengthening individual result oriented culture. May be 'break' is a strong word. We may say that loosen or dilute the vertical links so as to make the links horizontally.


Centralized planning - Centralized monitoring vis-à-vis decentralized planning and decentralized monitoring : merit of mutual monitoring!


In absence of any type of 'mutual monitoring', incentives for linkages at local level are reduced. We had argued earlier that monitoring systems can improve considerably by eliciting critical information through various groups of people (Gupta 1981). It may now be added that performance appraisal through monitoring (a) performance of information networks and (b) inter-organizational sharing of resources, a different culture may be created than is the case currently. As shown elsewhere (Gupta, 1980, 1989), the one way communication - one way power reflected in the first case above is bound to lead to organizational decay because of organizational insulation from changes in its environment. Hedberg (1981) call it a paradox of Tents and Palaces. The organizations which use tent pegs instead of building palaces can quickly move into new niches and avoid obsolescence. 


Finally we may suggest that recasting the lexicon of linkages itself may help a great deal in fostering new image of cooperation. But energy comes out of conflicts.


Breaking or diluting or redefining links with 'resource rich' (say by relying on market channels while dealing with them) may be necessary to foster links with disadvantaged household who are poor in most material resources (though are rich in local non-tradable information).


The challenge is to recognize that making links or 'matches' is a game of breaking some links.

Appendix I

CHANNELS OF COMMUNICATION BETWEEN FARMERS AND SCIENTISTS

Formal Exchange

1. Exchange among farmers and scientists takes place in Kisan Mela (Farmers' Fair) held in Rabi (Winter) and Kharif (Monsoon) just before harvest seasons at:

where
· research station (HQ)

· regional research stations/National Agricultural Research Project (NARP)

· krishi vigyan kendras

when
· question-answer session

· visit to the technology sites (fields with new varieties/practices)

· visit to the stalls in the exhibition

· interaction with the sales field force of input industries.

how
· induced participation (extension workers bringing bus loads of farmers)

· voluntary participation (farmers coming on their own)

· students in agricultural courses bringing their parents or relatives.

· Students from rural areas themselves acting as carriers of information.

2. Half year training/orientation of extension workers before the onset of Rabi and Kharif seasons at university HQ.

· All district extension officers along with senior assistants attend 2-3 days orientation/crash programme for understanding strategy for next crop.

· In some universities, instead of inviting extension workers to university HQ, multi-disciplinary teams of scientists visit different districts to make what they call 'constraint inventory'. Some informal mutual learning does take place in the process.

· Extension workers bring feedback on last year's technological messages and hot debates take place on some contentious issues.

3. Periodic meetings under T&V System.

· In absence of fresh fortnightly messages year after year, the interest wears down. The flow still is one way, from SMS (Subject Matter Specialists) to extension workers. Feedback is weak.

· Contact between farmers and extension workers though more frequent in developed regions is less effective because contact farmers are often better informed.  In poorly endowed regions there is not much that extension worker has to offer to the farmers and he avoids contact and thus is ineffective. In medium growth regions, the system works better provided there is a strong institutional back up.

4. Farm Journals

· Letters to the editors of these journals are an important source of information for articulate farmers for problem which are not short term in nature.

· Problem specific campaigns.

5. Extension campaign by the graduate students in agricultural universities as a part of their final year curriculum through village camps. Consolidation of farmers' problems and discussion with students and teachers during after the camp.

6. On-farm research and extension programme

· Experiments on Cultivators' Fields (ECF) is a programme for development of agronomic practices for different varieties/advanced lines for high, moderate and low input environments. The project provides for carefully designed trials akin to on-station trials and moves to different villages after three years.  Managed by the scientists and results are analyzed as a part of all India coordinated trials.

· Operation Research Projects aimed at technology transfer through local problem solving for different commodities (pulses, oilseeds, cereals etc.) resource management coordination (watershed/water management) or client groups (Tribals, Scheduled/Backward castes) or regional needs (North-East hill area people) etc.

· Other programmes such as frontline demonstration under National Demonstration Scheme, Lab-to-Land programme or Krishi Vigyan Kendra etc., supplement efforts like radio-talk, discussion forum (Charcha Mandals), use of folk theatre for communication, television programme etc. Correspondence courses for farmers are also aimed at connecting farmers to the scientists.

· In earlier years, feature film makers were encouraged to include scenes of technological importance in rural situations. Not much effort was made to generate feedback of farmers to these messages.

7. On-farm research for rainfed low-land/up-land/medium land rice, mustard and other crops.

· The trials are formal but learning is both formal and informal. The methods for proper appraisal of trial are still being developed. In many cases, the design of trial takes place before the results of survey of local constraints are available. This is true of programme designed by IFAD/IRRI experts as well.

· Some innovative efforts have been made such as distributing residual seeds of advanced lines rejected out of breeding programmes at station to give another change to these links at farmers' fields.  Farmer to farmer diffusion is monitored in the next season to appraise the farmers' preference for these lines.  Although, formal programme of technology development by bringing such lines back to station for advancement in varietal testing and release process is yet to be started, the process has a potential (Maurya, 1985-89).

· Under ORP for dryland watershed, scientists have tried to supplement farmers' own practices with the improved ones.  Experience of grafting technological transplants has generated  ideas for modifying research programme as well.

· District Technical Committees in Bangladesh provide, theoretically at least, an opportunity to extension workers and on-farm researchers to recount their experience of trials/demonstrations laid out at farmers' fields. The process is weak but can be improved.

8. Under National Agricultural Research Project (NARP) status reports were prepared for each Regions Research Station (RRS).  Eventhough, these reports dealt with mostly the  physical resources and cropping system in the hinterland of RRS, some mention was made about key constraints of farmers problems.

Informal Exchange
1. Technological Tours: Scientists do visit farmers' fields as a part of their own commodity/disciplinary interests off and on while visiting regional research stations  or attending other meetings.

2. Farmers visit the scientists directly at the research station. Undoubtedly these are not the disadvantaged poor farmers but some feedback from such farmers is received through these informal interactions.

3. Students from rural areas bring some of the important problems in the classroom discussion.

4. Media, particularly, vernacular press also highlights some of the serious farmers' problems which scientist notice directly or through formal scanning of farm news done by extension directorates in some universities/State and Central Government departments of agriculture.

5. Farmers' association/Plantation workers' unions in some rare cases have raised issues of technological impacts on them as in the case of pesticide/herbicide effects; or cultural incompatibility of certain technological recommendations (rat control being a tobacco in some areas; workers demanding an additional coconut for climbing trees to place rat killing tablets in clums of coconut leaves in Southern island states; etc.)

6. Many sensitive scientists specifically visit 'problem' regions on hearing farmers' problem and study the same for their professional reasons.

7. During drought years, massive movement of people and cattle takes place towards urban regions. While in their native regions, the pastoralists remain inaccessible because of difficult terrain and low population density, they are available in large concentrations in cattle camps. West Bengal had suggested that such cattle camps be used to document people's knowledge and disseminate relevant technological practices back to them. Some beginning has been made during last drought of 1987.

8. Livestock breeders' association, though weak in most developing countries, are another vehicle for exchange of knowledge between scientists and the pastoralists.

9. Workshop of artisans, pastoralists, horticulturists etc. are organized now and then which provide both formal and informal opportunity to the scientists to learn about people's problems.

10. NGOs/parastatals/cooperatives also mediate between farmer and the researcher in some cases.

APPENDIX II

CRITIQUE OF LESSONS FOR MANAGING THE LINK BETWEEN RESEARCH AND FARMERS


Several useful lessons have been synthesized by Merrill-Sands et al (1989) from the nine case studies of On-Farm Client Oriented Research Programme at ISNAR. Critique below is intended to trigger debate. Hopefully, this will help in moving towards more precise and testable propositions.

1. Meeting or activities to sustain farmers' involvement in OFCOR are necessary. These are easier to organize and sustain when On Farm Trial (OFT) sites are clustered in specific villages or sites.

This is undoubtedly one of the most important dimension of OFCOR. However, the method seems to be becoming the purpose here with the result that goal of technology development may suffer. This is more true for rainfed regions.

The concentration of OFTs in the selected villages/sites violates one of the necessary conditions of technological diffusion, i.e., the new technology must be tried against the local best. In rainfed regions the niches of optimal or most favourable conditions for different crops or agricultural enterprises being researched by a OFR team are unlikely to be found in any one, two or three villages. The ideal niche for mustard and wheat cultivated on residual moisture are characteristically different as apparent from ecological maps prepared in Bangladesh (by OFRD scientists) and in Eastern India (Gupta, 1989; Gupta et al, 1986). Thus the purpose of organizing meetings may be served by concentrating in a few villages, but the purpose of these meetings will be at least partially lost. Undoubtedly, the farmers will wonder at the 'science/logic' underlying scientists' practice of locating all types of trials in selected villages only.  This is a strong criticism of FSR site concept developed by IRRI and CIMMYT and followed in Bangladesh as well as many other countries. Since, not for all technologies the selected site is inappropriate, the contradictions do not always manifest in short term. But farmers do grumble when treatments do not make sense to them.

On the other hand, when technologies are tried against local best, farmers respond through horizontal farmer-to-farmer diffusion - a sure test of any technology. They also respond much more enthusiastically. Further, the morale of scientist also is boosted when he begins with more favourable constellation of condition within a given region. Desai and Patel (1984) also questioned locating ORP of certain commodities in villages where these commodities were not important at all.

2. Selecting Farmer Cooperators : A purposive selection farmer using criteria which explicitly reflect the objective of the research activity in a minimal requirement.

There was an intense debate on the subject in OFRD, BARI, Bangladesh when the conflict between developing technologies for farmers or soil series was raised (see, the notes by Gupta, 1986; Fakhrul's rejoinder and proceedings of OFR review meetings of OFRD, 1986).  Empirical research by us had shown earlier in Western  Indian semi-arid context that ecological variables contribute far more towards variance in choice of certain technologies and social or economic variables in rainfed regions (Gupta, Patel and Shah, 1985).  The residual moisture, soil fertility index, previous crop or fallow condition etc. influenced certain choices much more than access to banks/availability of credit or land-holding size as a proxy of economic status. While we had taken the view that selection of farmers should precede the selection of site, the later deliberation proved this as an inadequate formulation in many cases. Thus identification of sites on the basis of ecological niches (not necessarily soil series because empirical research on its contribution of choice of technology is still inadequate) may be not only necessary but a minimal requirement. Not all research can be class specific though some can certainly be, but all research is indeed eco specific in rainfed regions.

3. Synthesizing farm level information is possible mainly through (a) frequent and ongoing contact with farmers and (b) involvement of field staff - junior scientists, technicians and field assistants.

This is a lesson well learned. However, the solutions suggested need more precision and should incorporate wider range of choices. Frequent communication with farmers will be functional and sustainable only if:

i) farmers' (different social groups) notice a sign of scientists acknowledging explicitly limitations of their own understanding;

ii) farmers find scientists changing or modifying their research design/priorities both at their fields and on station; and

iii) farmers see the scientists acknowledging superiority of farmers' practices over technological recommendations in the cases where such is indeed the care (as often found in rainfed regions)

Several ways of institutionalization of synthesis and incorporation of farmers' feedback in research programme were evolved in Rangladesh through collaborative efforts of the author and OFRD scientists of BARI (Gupta et al. 1986, proceedings of Annual Research Review Meeting, OFRD Bangladesh Agricultural Research Institute, 1986; Jabbar and Abedin, 1989).

a) Each research proposal or experimental design to be backed up by: (i) information on justification not only in technical but also in socio-ecological terms; (ii) criteria for evaluation of the experiment as success or failure again in terms of users' preferences and (iii) discussion on existing farmers' practices/wisdom underlying the same wherever applicable.

b) Annual workshop for review of last year's research results and planning next year's programme must include (examples of lessons learned from farmers about (i) innovative practices; (ii) modifications made by farmers in scientists recommendation, (iii) experiments started modified or stopped on account of feedback from farmers and extension workers (who complain that scientists sometime continue with experiments which extension workers consider invalid).

c) The schedule of meetings with farmers was also worked out in the draft guidelines developed for on-farm research at Bangladesh Agricultural Research Institute. It was clarified that discussion with farmers should take place keeping in account following aspects:

i) The ideas for research may be collected from everybody but generation of priorities may require separate meetings with poorer and better endowed farming households;

ii) Whenever there are natural contingencies like a dry spell or heavy rains or hailstorm, the coping strategies of the farmers needed to be studied and documented;

iii) Contingency treatments were to be designed keeping in view local conditions and available technologies so that trials were not laid out irrespective of whether climatic presumptions were valid or not at the time of grounding trials. Evaluation of these contingency treatments provides another opportunity for synthesizing farmers' knowledge and influence over the scientists.

iv) Results of research are seldom shared with the farmers in all the nine case studies. This is an important step both for ethical and scientific purposes if sustainable bridges have to be formed between farmers and the scientists (Gupta, 1983, 1987).

4. Interdisciplinary Research System : Integration by "Stapling"

The OFCOR studies have confirmed our earlier observation (Gupta 1986) that much of what passed under FSR involved integration by stapling.  However the remedy suggested has some problems. Given the increasing importance of phenomenological orientation in most scholarly pursuits, there is no escape from becoming interdisciplinary oneself.  Team building as a subject of research has hardly received  any attention in the faculty of agricultural universities/institutes. `Mutual Monitoring', `lateral learning' and  `culture of acknowledgement' (of even personal communication) are three of the import determinants of team building in field research.

5. Incorporating Social Scientists vis-à-vis Social Sciences

I do not agree with the observation that those programme without social scientists or with minimal social science input were the most vulnerable to loosing their focus on clients needs and priorities, their dynamism and their systems perspective.

One should first of all distinguish the incorporation of social scientists from the social science skills/perspective.  Much of what agricultural economists do in OFCOR world over is accounting and not economic research.  Part of the problem lies with the training provided by the IARCs.

Further, my experience in Bangladesh and later in India convinces me to state that biological scientists can acquire the social science skills far more easily and readily than vice versa (Gupta, 1986).  I do not dispute need for social science input but I do dispute the correlation sought to be established between the focus on client needs with the availability of social scientists.  (Citation of Ewell's paper in this regard may also be inappropriate).

There is a real supply constraint in terms of good  social scientists in most developing countries. In any case, there is no substitute to the direct interface between biological scientists and the farmers. Sectoralization or itemization as Bernard Schaffer put it, of understanding clients' needs as a social scientists job will prove to be most inappropriate for achieving the objectives of OFCOR.

6. Institutionalizing Social Science Research Through Foreign Experts

The Problem in finding national equivalents in status and skills to replace foreign scientists is an artificial one. When most expatriate scientists believe in training technicians and not technologists or scientists, should one be surprised over this observation? Also, the observation may not be an entirely accurate description of the problem. This is an area where considerable soul-searching is required on the part of donor agencies.

7. Client-based Research Agenda
Component technology trials need not be necessarily non-client oriented, as implied in the study.  It is true that backup support from senior scientists is not available to field researchers. However, the conclusion that "instability in staffing social scientists, who bring a holistic and integrative perspective to on-farm research, has also contributed to methodological stagnation" is not easy to accept. There is nothing innate in social sciences which should lend these to a "holistic or integrative" perspective any more or less than other sciences. The ideological values and ethical issues which underlie the research trade off have to be faced in any branch of science - social science being no exception.

8. Involvement of Extension Workers in Defining Research Agenda
This is undeniably an important objective but not too much emphasis need be put on it. Neither the farmers nor extension workers can always anticipate or guide the search for futuristic technologies (Gupta, 1987).

Relying entirely on demand based model of technology generation will reduce the zone of responsibility of the supply side, i.e., the scientists. Hence, scope for both type of intervention must be provided for.

9. Combining On-farm Research and Technology Transfer
The contradictions can indeed arise when research and development functions are mixed up (Desai and Patel, 1984). Properly designed on-farm research, I submit, will subsume extension function. Trial in contrast with local best inevitably leads to transfer if the results of trials are significantly superior to the experience with local technologies.

10. All the five lessons in the study regarding linking On Farm Research and Transfer of Technology (TOT) agencies are valid, i.e. on-farm research cannot substitute for extension, it should move beyond informal field level cooperation, develop partnership with TOT organizations, anticipate need for links early in the research process and build linkages at multiple levels (Merrill-Sands et al, 1989: 20).

One has to only qualify these by suggesting that operationalizing these lessons will require a combination of strategies, structures and skills. The study has not elaborated on these. For instance, the strategy required to build linkages between a weak extension system for livestock rearers with an equally weak research system may be totally different from the strategy for linking extension system in cash crop growing region with private and public research back up for these commodities.


The design of the resource delivery systems, we have argued must correspond with spatial, sectoral, seasonal and social aspects of the client system. Further, the design of delivery system must deal with the existing situation with regard to access that different classes of households have to resources, assurances they have about (a) future returns from present investments (vertical assurances) and (b) other's behaviour vis-à-vis ones own (horizontal assurances) and ability or skills that people had or have or need to have. Given any two vectors as fixed, the way of manipulating third can be worked out in Socio Ecological Paradigm (Gupta, 1985, 1987 and 1989).


In system theory perspective, learning is triggered and sustained through heterogeneity.  Homogeneity in design leads to entropy (Friedlander, 1983).

1 All references to specific terms, titles or concepts in this part are to the ones used in the discussion paper-also referred as Study-by Kaimowitz and Merrill-Sands (1989) prepared for the workshop.
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