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There is an old Sufi tale.  

Rabia al-Adawiyya heard that Salih of Quawsin used to teach his children almost everyday beginning the phrase:‘Knock at the door and it will be opened to you’.  

Rabia said: ‘How long will you persist in saying this’  O’ Salih, ‘when the door has never been shut?’
.

Realizing that the door is open!
Perhaps for those who believe that colonial period had extinguished the fire of creativity in Indian society, the message is, “ sorry, You were looking at the wrong door”

The door to people’s creativity was actually never closed. A large mass of poor people had no choice but to be inventive in order just to survive. On the eve of 50th anniversary of independence, it is appropriate that we ask ourselves a question, ‘why didn’t the pervasive potential for creativity and innovations by farmers, artisans, tribal, pastoralists, fishermen and women and forest dwellers never became the building block for nation building at any level so long?’

It is not that there never was a concern for building upon local knowledge and institutions. It is just that in our drive to develop through borrowed concepts and instruments we created such a super structure of the state that it lost its ability to scout, much less spawn experimentation and innovations at grassroots. If it was only an absence of sensitivity, the problem would have been less serious. But this statist structure also developed antibodies which ensured that if some innovative farmer or artisan succeeded in breaking out of the mold of mediocrity, the  myopic mandarins in this system will ensure quick rejection of such hopes. That explains partly why there is so much of cynicism and hopelessness in the society.

Elite sees hope in the burgeoning consumerism. It is not in the realm of new discoveries, inventions and innovations (with the exception of few sectors such as information sciences), that we expect global leadership to be ever ours. Be it sports, or science, the dominant alibi seems to be, ‘that is the best we can do’. No more, no less. India, as we wag had put it years ago, is a country of losers. Is it?

There are easy explanations for this state of affairs, An obvious and popular explanation is decline of leadership in all this sphere of life. But such an explanation masks a more serious problem in our society, which is our inability to follow the leadership based on competence, commitment and concern for ethical and civil values. There is no dearth of such leaders. And yet, they are not the point of reference.

Scientists in agriculture, forestry or industry lament that  technological breakthroughs   do not take place because of bureaucratic set-up and lack of resources.   The same scientists would not like to  work with their hands unless they are surrounded by a large staff even if they would, their problems would often be divorced from the concerns of common people.  And those scien​tists who do indeed work hard and on the ground, somehow focus only on the problems and not the solutions that people produce through their own genius.

K M Munshi, Cabinet Minister of Food and Agriculture in his lecture on The Gospel of Dirty Hand  bemoaned that even his daughter did not want to soil her hands and he himself dirtied it often with only the fountain pen ink. Most researchers, did not realize what the gospel taught,” For the soiled hand of the worker on the land is the magic touch which starts the unbroken chain of action and reaction from the soil to the spirit, transforming the organism of the life”.

Learning to unlearn is more difficult that just learning.

Barriers to my Own learning:
I would like to share with you the story of a transition I and my colleagues in IIMA, and in SRISTI and Honey Bee network have tried to make from ‘problem solving ‘ to ‘solution augmenting’ approach. The story may also provide an insight into the relationship between science, society and sustainability.  

It took me almost a decade before I decided to make a complete break from the classical problems solving kind of research in 1990.  Inherent contradiction in such an approach to research always is that when one defines the problem, one also defines one’s role as a problem solver.     

When I began study of household economy in dry regions as a part of an action research project on District Project Planning at Indian Institute of Public Administration, I realized that spatial,seasonal and sectoral variations played an important role in survival.   The systematic strategy of market forces to either bypass or approach only sparingly the regions with high risk became evident when I mapped credit disbursed by different banks for various purposes in more than 600 villages of Mahendragarh district of Haryana.  I also mapped various ecological resources as well as economic infrastructure apparent from the census on village-wise block maps.   The villages which had been by​passed by the commercial as well as cooperatives banks were richer in certain kinds of resource endowments.  How is it that the credit did not reach these villages despite all villages having been connected by metal road?

It then became evident that market forces which guided commercial banking did not find certain lands of local endowments worth financing.  Sheep, goat, and cattle were much more in these 

villages.  What was lacking was minor irrigation and leveled terrain for intensive cultivation.  Given high risk in the enterprises, banks bypassed these villages.   Several other studies during this period revealed to me that the communication and power were linked and two way communication with two way power— a powerful idea required courage to defy bosses and authority. I was fortunate to work with mentors
 who insulated me from the frustrations of indifferent leaders in taming my vision and  stemming my style. 

Subsequent studies on rural banking in Ahmednagar, Jhabua, Chitradurga and Shimoga, Chotaudaipur in Baroda proved systematic bias that existed in the banking system towards risky enterprises and environments.  One thing which was common in all these studies was that I learnt a great deal through the painstaking field work about local institutions, patterns of poverty and coping strategies. But what I found most often was pathos.  Till a decade ago, my research implied as if poor people only carried a long face full of sadness and sometimes helplessness.  The joy that poor people derived even in such conditions was not so visible to me. 

I also missed relatively speaking the role of inventive ethic among the disadvantaged communities and individuals.  In 1985, I was invited by Bangladesh Agricultural Research Council and Institute to help in strengthening the farming system research. Given the condi​tions of severe poverty and relative weakness of agricultural research and extension system for deep water and upland conditions, it was sheer inventiveness and experimental ethic which helped the peas​ants survive with very minimal conditions.  

I initiated a study with the help of women scientists of BARI as to how they coped with risks. By the time I came back in 1986 it became obvious that a transformation was necessary in the research ap​proach.  I had finished a study in 1985 before I left for Bangladesh on Matching Farmers with scientists objectives - A Study of Scientific Goal Setting in Dry Farming Research.  It had become clear that large number of agricultural scientists did observe farmers’ innovations but they never made these innovations a basis for their research programme planning.

The stay in Bangladesh also exposed me to the dynamics of international aid and the corrupting in​fluence it had on the elite of the recipient country.  I also realized that while I had monetary incentives being an international consultant, the counterpart scientists didn’t have any.  And yet they worked long hours even on Fridays- the Muslim prayer day - and shared with me many insights.  The ethical dilem​ma and moral conflicts started emerging in my mind about the relationship between bringing peoples’ knowledge in public domain and private rewards.  I was not sure that all the recognition and compensa​tion I was receiving was entirely due to my own brilliance.  I reviewed literature and wrote a paper on ethical dilemma and value conflicts in management research.  This review helped me understand the dilemma that other researchers had faced while dealing with knowledge of disadvantaged people. I realized that ethical and accountable research had always posed the dilemma I was facing about what do poor gain through our research. How do we address our accountability toward providers of knowledge posed some new questions which had not been adequately addressed before. After all much of what I had written was in English and most poor people did not read that language (and some of them,for that matter, any language). How do they critique our understanding of their solutions and the problems?

A larger research programme on the sustainable development of high risk environment initiated around this time tried to build linkages between articulation at district, state and central level in political arena as well as linkage between farmers’ knowledge and that of the scientists
.  Whatever remaining hesi​tance there was in the mind was dissolved.  The search for alternative paradigm for ethically account​able and responsible research framework became intense. Thus was borne the germ of Honey Bee Network.

A silent revolution has been going on, unnoticed and uncelebrated. This has never been seen in past as a source of healing the sick soils, souls and spirits. Can  the technological and institutional innovations by small farmers in disadvantaged regions provide spur for such a revolution? We  believe that these can, and our faith stems from thousands of innovations that we have already documented in Honey bee network already. But will these innovations be able to rescue the spirit of non-sustainably used resource on their own? Perhaps not, and hence our argument for blending the two knowledge systems, the formal and organized one with the informal and unorganized one. 

I will divide the rest of my presentation into four parts.  In the first part, I deal with genesis of Honey Bee Network and some counter intuitive insights learnt through my interactions with grassroots innovators as part of interactions of Honey Bee network.  In part two, I deal with the process of scouting innovators and lessons of these processes particularly the biodiversity contests among children. Part three provides a framework for rewarding creativity particularly with reference to biodiversity. Finally, I mention what changes I expect to take place in the civil society institutions so that a knowledge network can be established connecting formal and informal, reductionist and holistic, secular and sacred, and micro and macro perspectives in knowledge system.

Part One : Genesis of Honey bee Network:
It is generally assumed that poor people are too poor to be able to think and  plan on their own.    Most interven​tions, therefore, are designed externally either by the civil servants, technocrats or in some cases by NGOs.  The deprived sections of population participate in plans designed by outsiders.

In high risk environments such as drought prone areas, flood prone regions, hill areas and forest re​gions, both the market forces as well as public systems are quite weak.  The markets are weak because people have limited purchasing power.  And the state support system is weak because population densi​ty is low, the number of votes are fewer and the political and economic patronage the constituents can provide cannot counter balance the support provided from well endowed, irrigated regions  or urban areas.  It is to be noted  if that was the case, they would not have been so disadvantaged in meeting their basic needs, educating their children and generating sustainable employment opportunities.  After all, it is in the drought prone regions and other disadvantaged regions mentioned above where literacy is the lowest and male emigration the highest. Consequently, the proportion of women headed or managed households is also high. The weak public systems and markets find it all the more difficult to deal with such households compounding the socio-economic stress. It is in this context that regions of high biodiversity are found to be the regions of high poverty too. 

Not only is the mean income of these areas low, but the variability in income is very high. This makes these areas most vulnerable to over exploitation (Gupta, 1981). These households would have such varieties of crops which are vulnerable to environmental and market fluctuations leading to generation of very low surplus.  The livestock breeds though are well adapted to the environment, suffer huge loss due to drought or disease epidemics.  The fluctuations in the non-farm sector also similarly impair the capability of household adjustment. In fact most of the households with such portfolios would have deficits in their budget( Bharadwaj, 1974,Gupta, 1981,1983, 1989).  Their dependence on other social groups and informal institutions like moneylenders or traders is enormous.  Their vulnerability often acquires highly exploitative forms dividing them into different sub-groups of mutually conflicting identi​ties.  

Despite such a constraining environment, there are signs of hope.  And these signs indicate tremendous potential that exists for turning around the economy and ecological balance in these regions by building upon what people already know.  

About a decade ago, questions of this kind arose in our mind and led to the birth of the Honey Bee Network, which by now has spread to about 75 countries.  The basic thrust of our work is to build upon what people know and do well.  In other words, instead of identifying only the problem that people have, we make solutions developed by the people as the point of departure.  This thrust has two positive consequences for our own selves, it generates (i) humility because these solu​tions have been generated without any contributions from us or other outsiders, and (ii) respect for the experimental and inventive ethic of the people, who with so little could achieve so much; what would be their potential in solving problems if the existing constraints could be relaxed!

Honey Bee is a metaphor indicating ethical as well as professional values which most of us seldom profess or practice. A honey bee does two things which we, intellectuals often don’t do, (i) it collects pollen from the flowers and flowers don’t complain, and (ii) it connects flower to flower through polli​nation.  Apart from making honey of course. When we collect knowledge of farmers or indigenous people, I am not sure whether they don’t complain.  Similarly, by communicating only in English or French, or a similar global language, there is no way we can enable people to people communication. In the Honey Bee network, we have decided to correct both the biases. We make it a matter of principle to always credit whatever knowledge we collect from them and to share, fairly and reasonably, any benefit arising out of the knowledge or value addition in the same.  Similarly, we also have insisted that this knowledge be shared in vernacular languages so that people to people communication can take place.  

Honey Bee, in that sense, is like a knowledge centre/Network  which pools the solutions developed by people across the world in different sectors and links, not just the people,  but also the formal and informal science.  It is obvious that people cannot find solutions for all problems.  At the same time, the solutions they find need not always be optimal.  So, there remains a scope for value addition and improvement in efficiency and effectiveness.  But it is definite that a strategy of development which does not build upon on what people know and do well cannot be ethically very sound and professionally very accountable or efficient. 

Alternatives to development: from grassroots to global
SRISTI, a global NGO set up few years ago, provides organizational support to the Honey Bee network around the world. It is important to stress that our database on local innovations  has been developed through methods and approaches that people can use around the world with ease.  We neither use nor approve of any of the so called Rapid Rural Appraisal (RRA) or Participatory Rural Appraisal (PRA) methods.  These methods create a cast of mind which legitimizes short cut approach to learning and often leads to exploitative mode of relationship with people.  We believe that learning has to be mutual, patient and in categories that people use for defining their world view.  What we have done therefore is very simple.  We take help of students during their summer vacation and ask them to look for odd balls in the villages.  These odd balls are the farmers who try to experiment and do things differently.  Many of them end up solving the problem in a very creative and innovative manner.  But the unusual thing about these innovations is that they remain localized sometimes unknown to other farmers in the same village.  Lack of diffusion cannot be considered a reflection on the validity of these innovations.  What kind of innovations these are? We have come across technological, socio-cultural, institutional and educational innovations contributing to the conservation of local resources and genera​tion of additional income or reduction or prevention of possible losses
.  Farmers have developed unique solutions for controlling pests or diseases in crops and livestock, conserving soil and water, farm implements, various kinds  of cards for performing farm operations, storing grains, conserving landraces and local breeds of livestock, conserving aquatic and terrestrial biodiversity, etc.  

Honey Bee has already collected more than two thousand  innovative practices predominantly from dry regions to prove that disadvantaged people may lack financial and economic resources, but are very rich in knowledge resource.  That is the reason we consider the term ‘resource poor farmer’ as one of the most inappropriate and demeaning contributions from the West.  If knowledge is a resource and if some people are rich in this knowledge, why should they be called resource poor?  At the same time, we realize that the market may not be pricing peoples’ knowledge properly today. It should be remem​bered that out of 114 plant derived drugs, more than 70 per cent are used for the same purpose for which the native people discovered their use (Farnsworth, 1988).  This proves that basic research link​ing  cause and effect had been done successfully by the people in majority of the cases.  Modern sci​ence and technology could supplement the efforts of the people, improve the efficiency of the extraction of the active ingredient or synthesize analog of the same, thereby improving effectiveness.  

The scope for linking scientific search by the scientists and the farmers is enormous.  We are  begin​ning to realize that peoples’ knowledge system need not always be considered informal just because the rules of the formal system fail to explain innovations in another system.  The soil classification system developed by the people is far more complex and comprehensive than the   USDA  classification  systems.  Likewise, the hazards of pesticides residues and associated adverse effects on the human as well as entire ecological system are well known.  In the second issue of Honey Bee out of ninety four practices thirty four dealt with indigenous low external input ways of plant protection.  Some of these practices could extend the frontiers of science.  For instance, some farmers cut  thirty to forty days old sorghum plants or Calotropis plants and put these  in the irrigation channel so as to control or minimize termite attack in light dry soils.  Perhaps hydrocyanide present in sorghum and similar other toxic elements in Calotropis contributed towards this effect. There are a large number of other plants of pesticidal importance found in arid and semi arid regions, hill areas and flood prone regions which can provide sustainable alternatives to highly toxic chemical pesticides.  

It is possible that private corporations may not have much interest in the development and diffusion of such alternatives which pass control of knowledge into the hands of people.  However, an informed, educated and experimenting client always spurs better market innovations as is evident from the experi​ence of computer industry.  Therefore, we do not see that there is a basic contradiction between the knowledge systems of people and the evolution of market rules to strengthen and build upon it. Howev​er, such a model of market would be highly decentralized, competitive, open and participative.

Honey Bee in that sense is an effort to mould markets of ideas and innovations but in favor of sustain​able development of high risk environments. The key objectives of SRISTI thus are to strengthen the capacity of grassroots level innovators and inventors engaged in conserving biodiversity to (a) protect their intellectual property rights, (b) experiment to add value to their knowledge (c) evolve entrepreneu​rial ability to generate returns from this knowledge and (d) enrich their cultural and institutional basis of dealing with nature.

Of course no long term change in the field of sustainable natural resource management can be achieved if the local children  do not develop values and a worldview which is in  line with the sustainable life style. Thus education programs and activities are essential to perpetuating reform.      

A: 
Combining Sacred and secular streams of consciousness
Rehmatbhai is a Muslim livestock healer and is respected so much by the Hindu pastoralists and the livestock keepers in the dry region of Gujarat, that they call him Gopal Bapa.  This is the name given to Lord Krishna - a Hindu God who was known for taking care of cattle.  It is this blending of sacred consciousness with secular beliefs that is reflective of survival strategies in many parts of the world.

B: 
Conserving fresh water in saline soil and saline ground water conditions 
In Kutch there is a large grass land called as Banni comprising saline flat soils.  No cultivation is done in this area which incidentally is Asia’s largest pasture.  People have developed a very ingenious way of conserving fresh water in the sub-soil system called as virda.  What farmers do is to take generally the branches of Prosopis spp., and make a square frame of the same.  After the rains when the salts have leeched down, they dig a well of 20-25 feet deep and line it with wooden frames having a layer of grass in between.  The frames prevent soil from caving in and the grass lining filters the water which moves into the well from the surrounding soil.  The wells get filled up with the soil during rainy season, but when water is required,  the soil is removed and the water oozes in from side ways.  Since the specific gravity of fresh water is less than that of saline water, it floats on the saline ground water.  For at least two-three months after opening the virda, water remains drinkable.  Later it becomes saline.  This is a technique which has provided answer to the problem of drinking water for humans and live​stock use for centuries in this area.  Perhaps, this technique is of use in other arid environments as well.  Incidentally,     no technology has been developed by modern science with comparable efficiency and low cost.  There is also no mechanism available today for people to people transfer of such technologies and ideas.

C:
Sowing Box, Tilting Bullock cart and SRISTI venture capital support fund for small innovations 
Amrutbhai Agrawat is an artisan of Pikhor village in Junagadh district (Gujarat), who makes farm implements.  He has developed several innovative farm implements such as wheat sowing box and groundnut digger.  Most sowing items have the lowest portion through which the seeds fall on the ground in the shape of a pipe.  The metering devices are located in the seed box.  In the dry regions with strong winds, lodging can be a problem in irrigated fields.  Amrutbhai devised a box which is now used for many crops to spread the seeds in a strip.  While the seed rate remains constant, the distance between the seeds is increased so that they don’t fall one over another.  With better root growth there is a more efficient nutrient uptake and also the crop does not lodge.  In addition, if there is a water stress in between, the crop is able to better withstand because of stronger root network.  Similarly, the groundnut digger was designed with the help of a blade hoe having the flexibility to change the distance between the two rows as well as modify the depth to which hoe enters into the soil to uproot the groundnut pods.  

Amrutbhai has also designed a modified bullock cart, which the farmer could easily tilt and distribute the manure slowly, single handedly in the entire field.  Before that manuring was a cumbersome process.  He discussed the idea first with us and spoke of the risks.  This was a fit idea worthy of support by a Venture Capital Fund (VCF).  But as is well known, there is no VCF for a small and  scattered innovations.  We have banks but no VCF.  SRISTI realized the gap and with the support of an IDRC grant and Pew Conservation Scholar Award decided to experiment with the idea of VCF.  A proposal was prepared and reviewed with two of the acknowledged peers.  And eventually the cart has been developed through a small risk taking venture of Amrutbhai and SRISTI.  Large number of other ideas and inventions remain undeveloped or inadequately developed for want of a VCF sup​port.

D: 
Converting Crisis into opportunity: Plant protection innovations and south to north tech​nology transfer  
In the Honey Bee database, we have a large number of examples of use of local materials to solve plant protection problems.  Farmers have found new uses of existing plant biodiversity to control the pest and disease problems in the crops.  For instance, ‘naffatia’ (Ipomoea fistulosa) is a plant often used for fencing purposes.  Animals don’t eat it and there are not many other uses popularly known of this plant.  It is toxic in nature and in some places, the branches have been dried and used for making baskets for storing seeds or grains.  During 1973, when there was a steep oil price hike, many farmers started looking for substitutes for chemical pesticides.  And thus new inventions took place in the field of non-chemical pest control.  Later, when many pests became resistant to pesticide and a tread mill effect started being felt, the farmers’ search for alternatives became widespread.   In one such area where farmers were tired of using chemical pesticides, a school teacher namely Gamel Singh thought of using the extract of naffatia as a herbal pesticide.  There are many tales of about how the idea of using this plant for controlling this pest originated.  According to one view, in a farm, some farm workers were taking tea.  For some reason, one of the farm workers had to go out for a short while.  His wife covered his tea with the leaf of naffatia.  When the worker came back and took the tea, he developed toxic symptoms.   He had to be taken to the doctor and survived with great difficulty.  An idea was born that if the leaves were so toxic that by merely covering the cup of tea with it, it became toxic, then why couldn’t it be used as a herbal pesticide.

Subsequently, we have done research on it and found it quite effective against not only some of the pests but also against certain microbial and fungal cultures.  In another case, a tribal person viz: Bhogi​lal Rajwadia in Bharuch district devised an unique method of pest control.  What he did was to take help of 8-10 farmers or laborers who stood in a line.  They took the leaves of a creeper (Combretum ovalifolium) and put these in a shoulder bag.  The people moved in the windward direction after catch​ing blister beetle from the air and crushing it with the leaves already collected.  The combined effect of insect and leaf extract seemed to produce some signals which repelled the insects.  Such a heuristic of combining plant and insect extract doesn’t exist in modern science.  Similarly, there are a large number of other plant extracts (other than neem )which have been developed by the farmers and which could help in making crop cultivation in marginal regions more profitable.  Most countries do not have a fast track approach for developing or registering herbal pesticide.  If there can be a special fund for support​ing formal research on farmers innovations in public or private sector labs, a whole range of sustainable technologies which are cost effective could be developed. These technologies may help transform agriculture not only in developing countries but also in economically developed but biodiversity wise poor European and North American countries. These innovations may help in transferring technologies from south to south and south to north.

E:
When Weakness is source of strength: indigenous veterinary knowledge 
There is more traditional knowledge in the livestock sector compared to the contemporary innovations.  The livestock health system is much weaker than human health system and therefore people had to evolve their own coping strategies.  One of the common problems is yoke gall in new bullocks when trained for the first time to carry the yoke on their should​ers.  Apart from the pain it causes to the bullock, there is a considerable economic loss because of lost draft power.  Rahmatbhai alias Gopal Bapa found a local plant called Zipta (Cordia spp.) whose extract mixed with the saliva of bullocks seems to provide relief from yoke gall within a week or ten days.  

In another case, some times the calf dies within the womb of the cow and if not taken out could endan​ger the life of the cow itself.  There are local veterinary surgeons who can do a surgery and take calf out without hurting the womb.  

This knowledge base has potential for generating cross-cultural and regional linkages.  For instance, pastoralists in Mongolia used a home made lick out of onion leaves with wheat germ, sodium bicarbonate and dried milk for the animals.   This lick was found to be very rich in seleni​um.  The deficiency of this element could cause the young calves to die prematurely apart from causing other problems.  While discussing the idea of Honey Bee network with Akwasasne people in Canada, it was discovered that they were facing a problem in the livestock which was traced to the deficiency of selenium.  This is what the potential of Honey Bee network is.  A practice in Mongolia documented by a professor in Scotland, published in Honey Bee becomes available to indigenous peoples in Canada and generates a possibility of solving local problems.  

Neither market nor existing national or international channels will be able to connect the knowledge nodes around the world in order to empower the local communities and individuals who generate local solutions for applications in different parts of the world.  

F:
A Three wheel tractor: Reward or Reprimand 
Most innovators prefer to keep their own counsel and not go out of their way either to popularize innovation or to share with others.  If they did it, they could meet the fate of Bhanjibhai of Junagadh district.  Bhanjibhai realized that medium class farmers needed a smaller tractor which use less energy and had greater maneuverability.  He designed a three wheel tractor.  However, the reward he got for this innovation was in the form of reprimand from the Regional Trans​port Officer who asked him to sign a stamped document stating that he would never bring the tractor on the road.    This, however, is not an isolated case.  

G.
Do innovators fragment or integrate their life spaces and follow only holistic perspective?
A recent study by Pastakia (1996) on heuristics of innovations based on case studies of innovative farmers scouted through Honey Bee data base made several interesting discoveries.  He found that the innovators whose heuristics had a higher potential for sustainable outcomes generally used normative or ethical criteria for searching and evaluating options.   Further, most innovators had a moderate ideolog​ical orientation with average scores lying in between the extremes of idealism and pragmatism.  Simi​larly, the score on analytical orientation demonstrated that innovators again lay in between the two extremes of reductionism and holism.  Further, most innovators fragmented their life spaces as men​tioned earlier and it did not seem to matter so far as search for technology with moderate to high sus​tainable outcomes is concerned.   The eco-pruners found the policy environment extremely constrain​ing and tried to find ways of going around it rather  than campaign for its reform.  In any case, some of them found the system highly insensitive to the needs of grassroots innovators/eco-pruners.

H.
Can farmers’ innovation extend the frontiers of science?
There are many other studies that we have pursued in the last few years which demonstrate time and again, the inability of formal system to fully appreciate the potential of so call informal innovations.  For instance, I once asked a gathering of plan physiologists and chemists about three experiences I had.  My purpose was to enquire whether the formal science could identify the conceptual linkage between three observations that seemed somehow related.  In Andhra Pradesh when farmers transplant tobacco seedlings, they put their hands in a pot of milk every now and then.  Their assumption was that such a practice prevented diffusion of tobacco mosaic virus.  In Gujarat, when cattle were affected by foot and mouth disease, farmers poured milk on their hoofs.  When I was a kid, once I had a pain in my ear.  The land lady put her breast milk in my ear and it relieved my pain.  Nobody could think of any con​nection immediately.  But, a doctoral student, Duttananda from Centre for Cellular and Molecular Biology, Hyderabad came to me during tea time and offered an hypothesis.  He mentioned that work of Dr.Das had shown a possible reason for Parsi women to have high breast cancer. It was lower content of Rnase enzyme in their milk.  Apparently the vector virus which transferred or induced the cancer was a type II RNA virus.  Both TMV and foot and mouth were type II viruses.  Perhaps, the Rnase enzyme in the milk inactivated the virus after the protein coat was cut somehow.  Such an hypothesis did not exist in virology.  If proved, it would extend the frontiers of science.  

The study by Pastakia had demonstrated several new heuristics which did not exist in the literature before.  

Part Two: Clapping With One Hand: The Crucible of Creativity 
Process and purpose:

How pervasive is the creative urge in society and why dominant developmental paradigms have not taken note of this potential?  To some extent this indifference of policy makers, educationists and even NGOs can be traced to the deep seated belief in the assumption that if people were poor, they were somehow responsible for it.  Or they were not creative enough.  What was missed was the possibility that at least in some cases the reason for poverty was superior ethical spirit of the innovators.

How did we scout innovators?
We have been following several approaches to scout local innovations as well as traditional knowledge.  We have taken help of students of various Gandhian rural institutions/Vidyapiths during summer vaca​tions.  They go from one village to another to look  for ‘odd balls’.  Some of these odd balls have helped us in surveying others of their kind.  This approach has been particularly successful in locating innovative artisans who are far more scattered than any other occupationary group.  Stalls have been set up in farmers’ fairs as well as religious fairs to disseminate local knowledge and also seek the same.  Computerized databases in local language have been made available to farmers to access knowledge base and feel encouraged to share their experiences with others.  Competitions have been organized among grassroots functionaries of state government in Gujarat as well as Rajasthan to scout innovators.  Similar competitions have also been organized among students before summer vacation.  In addition biodiversity contests have been organized to scout for ‘little genius’ among children going to school or otherwise.  The last approach has been extremely rewarding from the point of view of the potential that we could see for transforming the young minds.

Scouting and sustaining the ‘little genius’
The biodiversity contests were organized among school children and in some cases, drop outs as well as adults.  The idea was to know whether some children had an inborn aptitude for nature and if so, can it inspire others to develop similar perspective.  Children were asked few days in advance to bring as many samples of plants as they knew about along with their uses.  They were also asked to bring a list of plants they knew but could not find out for one or the other reason.  In addition, the nature related songs and sayings were also collected in a few cases.  

The first contest was organized in Madurai by SEVA at our suggestion.  Similar contests were organ​ized in Kerala, UP, Gujarat in India and in Vietnam and Bhutan also.  What was most remarkable about these contests was the fact that young children coming from very disadvantaged backgrounds showed an extraordinary capability to inventorize biodiversity.  Mahadev K Sodha of Tadav village in Banaskantha district could make a list of as many as 305 plants with age less than twelve years.  Ankita Patel of Valawada village of Valsad district could identify 165 plants with their uses.  Several lessons were learnt from these competitions but one needs to be specially highlighted.  

In one of the villages in Virampur taluka we invited a local herbalist who knew most about biodiversity to give away the prizes.  Karimbhai, a potter by profession agreed to grace the occasion.  After the function we offered him some utensils as a token gift and also as a mark of our respect.  To our sur​prise, he refused to accept the gift.  It took us a while to understand that he would accept payment for the pots if we bought them.  But in his role as a biodiversity expert, he could not accept any payment because he had never charged for his healing services.  He is an extremely poor person who had with​drawn his elder son from  the school because of poverty.  Such is the stuff of which some knowledge 

rich, economically poor biodiversity experts are made up of.  Whatever system we design for reward​ing creativity, we will have to ensure that such an ethics becomes stronger and not weaker because of the recognition and reward by the society.

Lessons of biodiversity contests
These lessons are based on several studies pursued by RJMCEI at IIMA as well as by SRISTI and Honey Bee network members in India and abroad (Shukla, Chand and Gupta, 1995, SRISTI, 1996, Gupta and Ura, 1995).  

a) The ecological ethics of some of the poorest people was far stronger than one would assume.  However, one could not keep people poor to conserve diversity or the ecological ethics.  It should be possible to maintain ethics without deprivation.  

b) The sacred dimension of one’s belief system was compatible with the secular goals of the innova​tors.  Karimbhai was revered by everybody just as Rehmatbhai alias Gopal Bapa was.  It is this blended culture which has to guide the spirit of enquiry of young minds.  

c) Little children have shown sometimes far greater spirit of participation than we, the adults, can ever show.  For instance, when a little handicapped girl who did not even come to the school brought a single leaf as an entry into the competition it became obvious that winning a race certainly was not the upper most in the mind of a child.  The participation was.  How do we sustain this spirit when the children grow up?

d) The boys and girls did not seem to have any difference in their knowledge about local biodiversity upto class fifth.  However, in class sixth and seven, the boys seem to know much more than the girls.  Apparently, the additional responsibility of girls in performing household chores restricting them from pursuing similar awareness but biodiversity.  

e) The children from scheduled caste and tribes seem to know significantly more plants compared to the children from upper caste.  Obviously there was certain area of knowledge in which the backward children were actually forward.  Obviously the children from so called lower castes had to spend far more time with the nature either in grazing animals or collecting forest produce or otherwise.  

f) In one of the such contests organized among children as well as adults, a child of less than twelve year old age had acquired half of the knowledge of biodiversity compared to the maximum knowledge of the community.  Subsequently, we have come across students who knew as many as 300 plants at the same age as mentioned above.  The great tragedy is the formal education system ensures that such children get no opportunity for further mobility in their life as naturalists.  Unless they learn ‘A for apple, B for Boy, C for Cat’, there is very little future for these children.

g) The most ironic aspect of these processes is that the regions where we find such children having extra ordinary knowledge of biodiversity are also the regions with high drop out rate in primary educa​tion.  In addition, these regions have some other characteristics equally important for generating policy recommendations.  The poverty levels are high, the proportion of women headed or managed house​holds and male emigration area also high.  If we generate incentives which accrue only for those who either are educated, or are male or do not migrate, then the poor may be left out.

h) In one of the contests in Kottayam in Kerala, children brought not just the list of plants but also the seedlings.  The school administration decided to give some of the seedlings as prizes and other as living mementos to the participants.  The result was that a great degree of churning took place shuffling the local biodiversity around.  This is an experiment which offers enormous opportunities for further re​finement or modification to promote people to people exchange of knowledge as well as diversity. 

i) We also tried to study the correlation between excellence in academic world vis-a-vis the excellence in ecological realm.  There was no correlation between the two and exact sign varied from school to school.  However, one can safely infer that not being good in academics does not confer any disadvan​tage in achieving excellence in the biodiversity based knowledge.

j) One of the modifications we did in recent round of biodiversity contest was to scout indicators.  More than sixty indicators of various kinds (rain and other climatic parameters, disease and pests, fertil​ity of soil, animal performance, crop performance, etc.) were scouted through these contests.  Many of these indicators would need to be validated through systematic observation, cross cultural testing and through scientific appraisal wherever possible.  What is important is to recognize that many of these indicators embody tremendous wisdom coded in the form of easy to interpret signals.  It is obvious that this knowledge can blend very well with scientific knowledge for mutual advantage.  

Learning from women innovators: Does gender make a difference to the nature of indigenous knowledge?
From all that I would say I am not sure that I can answer the question unequivocally.  Much more research will need to be done to say anything definitive.  However, I can certainly identify some pat​terns in the gender based distinction of the knowledge system.  But I am open to correction. Parameters of a technology which minimize vulnerability on account of gender and/or poverty in the market place may receive greater attention while developing innovations.

It is a truism that women have much more grounded knowledge of the practices in which they are primarily engaged.  Thus seed storage, post-harvest processing of grains, livestock hygiene and hus​bandry, marketing of certain kinds of trinkets or farm produce, household recipes, etc., are obvious example of this kind of specialization.  Whether the knowledge so produced is affected more by the specialization or gender is not an easy question to answer.  Whether a male farmer performing any or all of these functions wouldn’t acquire similar sensitivity just because he is male is a difficult question to answer.  It is true, however, that there is certainly an intuitive sense that may characterize women’ relationship with nature that may partly be traced to women ability to give birth that man may perhaps not demonstrate.

Let me illustrate some of these issues with examples:

(a) Making tubers round and stable
I was visiting homesteads of certain poor women farmers in Tangail district of Bangladesh along with some young agricultural scientists.  We observed something unusual while talking to a woman farmer.  She had very little land where she had grown nursery of sweet potato.  Her hope was that if she got some land on lease, she would transplant the sweet potato on that land or else continue to grow nursery as a crop so that during the months she couldn’t afford to feed rice to her family, she could feed sweet potato as a staple food.  She was cutting sweet potato vines, kept it ready for transplantation in anticipation of land on lease.  While cutting the vines, she was also de-rooting the vines at the nodes leaving only one or two roots.  We asked her the reason for this practice.  She explained that by doing so she was ensuring that there would only be one or two tubers at each node.  These will be round and have thicker skin.  The roundness was preferred by the consumer and fetched better price.  The thickness of the skin helped in storing the tuber for longer period of time.  These criteria were not incorporated in the selec​tion criteria of sweet potato at either national or international research institute.  Obviously, the practice made lot of sense and helped overcome some very specific constraints.  

(b) Irrigating arecanut through banana in winter
During the study of women and homestead utilization, Ms. Dilruba an oilseed breeder made a case study of women farmers in northern Bangladesh.  She found a very interesting practice for providing moisture to arecanut trees during winter when there was hardly any rain and due to sandy soils, the condition became droughty.  She planted a banana plant in between four areca​nut.  The sucker of banana absorbed moisture during the rainy season and released it to the roots of arecanut during winter season.  Obviously this is a very sustainable practice.

(c) Entrepreneurial development through self-help technologies
Gangaben became a widow at an early age.  She pursued her education thanks to the very enlightened policy of women education followed by the ruler of Gondal state.  She collected more than 2000 self-help recipes for making dyes, ink, pesticide, seed storage, etc., and pub​lished them in a book for helping rural youth to gain self-employment.  And this was done more than 100 years ago in 1893.  Thousand copies of this book were said to have been sold in three days. We are still to come across another effort of this kind in recent times notwithstand​ing the policy pronouncements favouring self-employment and entrepreneurship.  

Do Most Communities Bother About Their Traditional Wisdom?
Much is said about the so-called communitarian spirit of the knowledge system in any village.  It is also suggested that commoditisation of knowledge is contrary to the communitarian spirit of the people.  It is argued that knowledge is to be treated as a common property and everybody should have unhindered access to it.  Most of the local knowledge experts we met bemoaned a common problem which is the lack of interest among younger people to acquire the expert knowledge of the elders.  As if this was not enough in many communities these local experts are not able to meet their basic needs also.  Since many of them do not charge for their services, the society on its own does not recognize its responsibili​ty to provide much incentive to these experts except respect.  Since young people do not see a reward​ing career in this enterprise of knowledge building, they do not pursue apprenticeship under these experts.  

Any knowledge system of this kind drawing upon local biodiversity requires access to the ecological resources for sustained production and reproduction of the knowledge.  The same communities which benefits from the knowledge of local experts do not enable these experts to gain access do any piece of common property land or be allotted land for private use so that the experts can have their own herbal gardens.

Given such a context, any framework that makes the same communities as custodian of this knowledge and the benefit accruing from value addition does not appear very fair to us.  We will revert to this theme in third part of the paper.

Part Three:  Rewarding Creativity, Conserving Diversity and Overcoming Mediocrity
The issue thus is: how do we go about compensating or rewarding indigenous or local communities for their valuable knowledge and conservation contribution. For the first time that the communities and individuals who  conserved biodiversity despite remaining poor have a chance of  overcoming their poverty by being compensated for their traditional as well as contemporary creativity.  Even more promising possibility is that this can happen without any need for patronizing protection from the state (which kept them poor and illiterate for so long). That is not the only promise. We could even hope that the polity of this country for once could get out of the hands of self seeking rent extracting class of non-competitive, non-creative and non-inventive  industrial, trading, professional  and farming elite. The game thus is very clear. Those who have faith in the inventive capabilities of the economically poor but intellectually rich communities and individuals would like to exploit the opportunity offered by GATT and Rio agreement. On the other hand, there are those who still live under the illusion that a patroniz​ing and protective regime is what poor are looking forward to. 

Those who are opposing the protection of intellectual property rights are doing so perhaps because they have no confidence left whatsoever in the native genius.  Their argument seems to be very simple, “since we have never won in past in any global struggle, what is the guarantee that we will in future when odds are against us”.  A mentality of failure, cynicism and defeatism is unlikely to generate any hope even with best of the circumstances and all odds favouring us.  

GATT provides that patents are available for, “for any inventions, whether products or processes, in all fields of technology, provided that they are new, involve an inventive step and are capable of industrial application”. Indigenous knowledge which is not known to a biotechnology or drug company or a company interested in producing herbal pesticides or veterinary drug is patentable. The same plant can not be used by some one else for the same purpose for commercial purpose. Congressional Research Service of US Congress went into this question recently (Axt, Corn, Lee and Ackerman,  1993
, henceforth, The Report) and noted an increasing awareness that plant and animal species in the tropical rain forests and elsewhere were disappearing at an accelerating rate due to human activities destroying  or affecting their habitat.  The Report further noted the resurgence of interest among pharmaceutical companies and government research agencies in screening plant and animal species for medicinal properties useful in treating various diseases (biodiversity screening). The Report stressed that the destruction of habitat had “proven fatal not only to the numerous plant and animal species but also to many indigenous peoples dependent upon that habitat, and continues to threaten many that still exist”.

Botanists are reported in The Report,  to be searching for nearly extinct varieties of wheat in the Uk​raine and Turkey so as to locate genes resistant to a new type of aphid which attacks wheat.  The purpose ultimately seems to be to produce crop varieties which withstand the pest. Today, just three plant species — corn, wheat, and rice - - supply about 60% of the world’s total food needs. 

The search for local germplasm or new plant sources for deriving herbal pesticides, veterinary drugs, or other products is done globally by multi-national corporations as well as national and inter-organiza​tional associations.  Among the issues that must be addressed in bio-prospecting are:

a) Whether those who want to access this kind of biodiversity have the capability of doing so on their own (INBio felt otherwise and thus entered into a deal with Merck) ?

b) Whether the external organization can access the same material or knowledge about it from other sources?  In many cases the knowledge may be available from other sources though not the entire material.  In such a case, the bargaining position of the provider is weakened compared to the one holding a monopoly.

c) Even in the cases of monopoly, whether the external organization could have accessed the material through alternative legal or illegal routes?  Any material obtained without due process of law, transparency, and prior informed consent of the communities and the national institutions designated for the purpose, should not be granted patents.  Where a local community supplies local knowledge or natural resources from their region, they should be entitled to a share in the value addition.  The reason for this is that the people dependent on this resource could suffer losses in several ways, for example, their access to plants, sites, or habitats could be reduced when outsiders find some new uses for the same.  It seems ironic that because the people shared their knowledge, they could lose access to the habitats which helped them generate the knowl​edge in the first place.  They could also suffer losses because the plants which they conserved have been selectively harvested (through so called ‘scientific forestry’), thus, disturbing the ecological balance thereby endangering their life support system.

d) Even if the scientific knowledge exists in some developing countries, it may not be possible for that nation to commercialize the products based on biodiversity prospecting.  The skill and capital trade-offs thus have to be made recognizing the respective strengths of the different partn​ers.

e) Should patents be granted on plant products traditionally used by third-world people if specific improvements have been brought about.  The case of Neem is interesting.  Neem’s use as a source of pesticide could not and has not been patented.  Among the three of the important pat​ents (for derivative uses) for the use of Neem are, one for extracting a purer form of azhadirach​tin, a second for a more storage stable form, and a third for the use of this compound for cancer treatment.  None of these forms of the compound were reported to be similar to the ones found in nature.  Also, the use was different from the ones known hitherto.  Since these patents do not inhibit use of this compound by anyone, extracted through any other method of more or less purity or stability, compensation to the local communities is not due for  such inventions. The fact that this lead was given by people who had used this plant and compound for pesticidal purposes is beyond doubt.  Thus, the case for compensation can be made.  But compensation to whom?  In all such cases of patents on a specific improvement in well known recipes or botani​cals, a cess or tax should be levied for a global, regional or national  funds for research and development grants to people dependent upon the source plant. Global fund because this plant, for instance Neem, is found in many  countries and the knowledge about its use may have been discovered in each of this country.

The Rio treaty suggests that free access to germplasm should continue despite whatever mechanisms are created for compensating communities responsible for the protection of such plasm
.  In fact some *have argued that the national sovereignty granted under the Rio treaty does not grant property rights to nations over the germplasm that they have.  It is difficult, however, to see how this resource can be considered different from a coal or a petrol reserve in so far as sovereignty is considered.  Unlawfully acquired germplasm for developing varieties or drugs would not confer property rights superior to those of the original providers
.  This implies need for regulations in developed countries  requiring full disclosure by any corporation seeking patent protection on a plant based  drug or any other natural product. The disclosure  should provide that the source material has been rightfully and lawfully ac​quired. ‘Rightful’ acquisition would involve moral as well as ethical issues in access to biodiversity. For instance even if a local community has not asked for any price for sharing the material or the knowledge about it, is the corporation bound by an ethical conduct to set up trust funds and other forms of reciprocity for local communities? Is it incumbent upon it to ensure that the superior ethics of local communities remaining poor despite conserving biological diversity and the knowledge around it does not become a reason for perpetuating their poverty, and thus endangering the survival of diversity it​self?  The ‘lawful’ acquisition will imply that prior informed consent and approval and involvement of local communities and creative individuals has been ensured provided that the biodiversity donor coun​try has laws requiring such a consent and approval. If a country  does not have any such laws, as for instance India, then acquiring any material will be lawful or legal but may not be rightful.

The Rio treaty thus provides for compensation in the form of providing countries ( i.e. which provide genetic resources) an  access to and transfer of technology which makes use of those resources, includ​ing technology protected by patents and other intellectual property rights at mutually agreed term
.  This should happen through involvement and approval of these communities ensuring an equitable sharing of the benefits.  Article 15.5 requires Prior Informed Consent (PIC) to be obtained from the contracting parties for obtaining access to genetic material or associated knowledge in countries which have enacted legislation requiring PIC.

The Farmers’ Rights under FAO undertaking on Plant Genetic resources do not go as far. The concept of international gene fund under this promoted by the eminent scientists like Dr. Swaminathan through FAO as well as Keystone Dialogue delivers nothing to farmers. It is really shame that a fund is sup​posed to be created in the name of farmers from which only governments and their bureaucracies will gain. I and my colleagues in SRISTI, of course, do not agree with this concept at all. To us, any ar​rangement which does not ensure improved access of the Biodiversity conserving communities to addi​tional revenues to be used at their terms through their institutions is not acceptable. 

Steps to be taken for creating environment for compensation:

1 
Novelty Search and Data Base Development:
For any registration system to work (we are assuming that patenting of plant and animal varieties is not being considered at this stage in most developing countries though the same is going on in developed countries already) extensive novelty search will be inevitable. The Patent Cooperation Treaty has one such arrangement in which an International search should be completed with in 90 days (rule 42). The International Patent Documentation Centre at Vienna provides this service at a nominal cost. But proper search in any international patent office costs a great deal of money. India will need to develop this facility as efficiently as possible. 

However, World Intellectual Property Right Organization (WIPO) offers complementary help to third world innovators only when forwarded by their respective national patent offices. But in last few years, WIPO has handled only about 600 cases of this kind per year. It is obvious that for millions of local creative innovators (many of whom are illiterate and economically disadvantaged) and communities, approaching WIPO will be difficult. There has to be a Third World Centre For Patent Information and Assistance with network of NGOs to enable grassroots innovators in securing search facilities and later lodging their claims. SRISTI has offered to be a hub of such a network.

2. 
Data base On Local varieties, Landraces, Wild plants and plant products used for sustainable per​formance of agriculture 
Almost all agricultural universities, research institutes and botany departments of general universities  and other related institutions dealing with germplasm in India lack access to any computerized data base of what they or others possess. Personal inquiries have revealed that in most crops, the decline in the collection of germplasm in the last few years has been very rapid. The reason reported for such a situation was shortage of funds with agricultural universities for maintaining germplasm through regu​lar grow out. The need for urgent computerization of this information cannot be overemphasized. It is nearly impossible to achieve that goal with in the given administrative constraints and staff problems apart from infrastructural limitations. And yet any data base so developed will have to be maintained by the same institutions. 

Hence we need the following kind of strategic alliance of institutions having competence in this regard: NGO/s which have competence in plant genetics and breeding, Management of information and compu​terization and which have already  developed data bases could be entrusted with this responsibility under the guidance of a steering committee of competent scientists of national council of agricultural research, agricultural universities, management institutes , eminent scientific institutes or labs, and even private sector. The data base has to be developed with in time bound manner. This should have been one of the top priorities under Global Environment facility (GEF) but the GEF is acquiring similar characteristics as that of World Bank. 

The next problem will be evolution of a scheme under which agricultural universities and institutes would be enabled to maintain existing germplasm banks in situ as well as ex situ.  It may be noted that national centers like National Bureau of Plant Genetic Resources (NBPGR ) and National Centre for Animal Genetic Resources ( NBAGR) in India even today have only a fraction of what individual breeders have in their collections particularly for crops and animal breeds that appear  less important today (like minor millets or yaks ).  And put together, they may have even    lesser germplasm than what communities have in their possession in many developing countries. 

The financial resource constraints prevent most breeders to rejuvenate their germplasm every year. But there are no financial incentives for the communities to conserve these resources any way.

3. 
What should be cataloged?
We should not restrict the protection only to landraces, varieties, hybrids  or semi wild plants. Wild plants but with specific functions in domesticated agriculture in the form of green manuring, mulch, herbal pesticides, veterinary medicines, stress fodder or feed, nutrient supplement for livestock, anti-oxidants compounds, etc., should also be provided protection and thus  documented in the data base. Plant Variety Act being brought before Indian parliament soon does not have this provision. The UPOV has also not recognized the importance of this dimension of knowledge system and biodiversity.  

4.  
What can thus be protected?
Plant Breeders’ Rights are generally granted for any plant variety which is clearly distinguishable by one or more functional characteristics and which is stable and homogeneous. This prevents the protection to heterogeneous populations of many of cross pollinated and multi line self pollinated landraces. Also, insistence on homogeneity may serve the interest of hybrid seed industry but may restrict the scope of the innovations  with regard to multi-line varieties which may have better protec​tion against pests and diseases and which may draw nutrients from different depths of soil and permit soil microbial diversity also to grow.  

The origin of the new variety may be artificial or natural- the latter term to include the materials identi​fied in  a natural or cultivated state. This provides opportunity for local selections by individual farmers and communities to  be certified as varieties. The certificates may of course be transferred like a per​sonal property. 

5.  
Who can do it
Plant breeders, farmers, tribal or non tribal communities, village panchayats, NGOs representing indi​vidual inventors of specific non-obvious and new features/ utilities of plants and public institutions in possession of material derived from nature or farmers.

In cases where the original providers are known and can be traced in terms of villages or households, and in cases in which the plants are grown in restricted areas (i.e. few hundred hectares or a few villag​es), the communities represented by panchayats, local conservation committees, cultural caste panchayats or traditional tribal councils etc., can also register landraces and become eligible for royal​ties that may become available through value addition. In the case of sacred groves, temple forests or village forests, the communities which maintain those groves would be eligible for such registration. 

For plants grown on public lands but for which knowledge exists among local communities or herbalist individuals or specific farmers, the plant variety act should register the unique knowledge in the name of such individuals.

In cases where many people know a specific use of a specific plant wild or cultivated thus providing it a distinctive characterization, the rights should be treated as trust rights belonging to  communities inhab​iting a region in which plants grow. It is important to draw attention to some conflicts which American Indian tribes (e.g. Zuni) have raised about outsider commercial seed industries using their name to authenticate blue corn maintained by them. The seed company concerned  has made no change in this variety except  giving it a brand name. It is alleged that it has claimed to have acquired it from some tribal but not inhabiting Zuni region. Such a move if approved will rob local communities of all their rights because one could always find an individual who could assign rights for a community asset, in this case a local variety, to outsiders for an individual pecuniary advantage. Trust funds in the name of community structures could be an answer. But the provisions should exist for special privileges for those who actually conserve these landraces or varieties as distinct from those who just know about it. Otherwise there would be no incentive for those who actually conserve landraces.

In cases in which the plants grow very widely for instance  Calotropis gigantia (akra) but some uses are restricted to a locality ( though other uses may be widely known), protection for that use should be given to the concerned individuals, groups there of or the regional Biodiversity conservation trust funds to be constituted for the purpose or a combination there of. 

For plants which are widespread and their uses are also widely known, the rights should belong to state Biodiversity Conservation Trust fund to be set up at national level. This fund will receive any royalty that may accrue from commercialization of such knowledge. It is to be noted that just like an informa​tion which is known to the members of a large firm but not to the society at large is considered eligible for registration under variety act, similarly knowledge which is known to a community but not to the rest of the world should be eligible for the purpose. In Queensland, Australia, an act was apparently passed by the local legislature on April 16, 1993 declaring local genetic wealth a state property making it obligatory for any international organization to seek legal rights before using local diversity. It happened when a Japanese company drew upon local diversity and developed commercializable pro​duct.

Thus the protection under the act should accrue to communities, groups there of, local individuals, or association there of represented by NGOs like SRISTI or village elected councils, etc. I am not in favor of creating new structures at village level since the transaction costs. 

The Seeds Act will need to be modified to include plants used for other agricultural purposes as well.

6. 
Changes in the Gene Banks :
a) The passport information sheets of the gene banks do not generally include the name and addresses of the providers or the community conserving local landraces. Since many times the germplasm is collected from local markets, the longitude and latitude is given for the region without identifying the communities conserving the landraces. It should be obligatory for gene banks to include such informa​tion. Without this information, proprietary claims will become difficult to sustain. 

b) The future collections should also record the measures used by the local community for conserving the specific land race so that if it was under danger of erosion due to economic or other reasons, mechanisms could be developed for urgent incentives for conservation.

c) The national gene bank collections should be monitored in terms of quality, accession, processes of exchange etc., by an independent watch dog committee so that long term interests of the country and communities can be well safe guarded. It is not to suggest that scientists concerned would not be safe​guarding national interest on their own. Rather such a committee would ensure that gene banks get the support they deserve and provide services that society expects. 

d) National gene banks should ensure that after drought or other such natural contingencies, if the seeds of local landraces collected from a given region are lost, the same are restored to the community on a small scale so that natural diversity and in situ conservation continues unhindered. This process will require close coordination by state departments of agriculture which will liaise with gene banks. 

e) The development of national Information system on germplasm and local diversity linked through electronic mail is an urgent necessity. 

f) Consultative Group of International Agricultural Research Centres (CGIAR) resolved in April 1992 that they would treat germplasm provided to them as material held in trust for the world community. Whenever, they provided such material to organizations other than “appropriate government authorities in developing countries, they would do so under material transfer agreements and any national authori​ty which received the material would be asked to follow similar procedures in passing it on to other organizations”. These agreements would serve following purposes:

i) Any useful genes discovered in the material could not be withheld from the country from which material originated nor could the centres be prevented from using such material or spe​cific genes derived from it, for the benefit of developing countries.

ii) Accordingly, these agreements would require the users to negotiate with the Centres if the original material, essentially derived varieties (as per UPOV 1991) ,  or genes isolated from the material were to be protected and used commercially.

The CGIAR guidelines further noted that “ in the case of Industrial country, the Centres could conceiv​ably allow public or private institutions to gain from the rights to improved germplasm under plant variety protection, provided the rights were gained through such a transparent fair procedure, and did not restrict further future use of the material by the Centre”. In such cases any financial returns from such agreements would be passed on the international fund. Regrettable part of the story is that no CGIAR centre has yet approved the concept of material transfer agreements. In the absence of such an agreement, the concept is just a statement of intentions. Committee on Plant genetic Resources (CPGR) set up by FAO is seized of the matter but no consultation seems to be taking place with the relevant NGOs as well as People’s institutions and organizations. 

g) 
In the light of point ‘f’, national gene bank need to develop  Material Transfer Agreements so that any private or public agency- national or international, other than the government and its organs- signs an agreement about the terms of exchange, right of original providers in any profits and revenue accru​ing from commercialization of genes from the material provided. It is possible that gene bank would not be able to monitor how different users actually used the material.

For this I suggest another mechanism which has not been talked about in legal literature much so far. This should imply a need for any one depositing a variety or germplasm with NBPGR or national gene bank , or registering the same with the Authority set up under Plant Variety Acts to disclose the source of the material and its parents. It should be stated that the material has been taken after fulfilling Mate​rial Transfer Agreements law fully and rightfully.  It is possible that the parent lines may have been derived from sources which may be in public domain and unlawful possession of these lines (say by breeders who take the material with them while quitting their job with public sector research institutions for greener pastures) may be sought to be legitimized by registration under the Act.

h) 
Further, the NBPGR should also develop clear norms and guidelines suitable for post PBR regime for sharing the genetic material with CGIAR  system, private sector and other countries. 

7. 
A Plea for Global Registration of innovations, traditional knowledge and practices: 
SRISTI has been pleading for a global registration system akin to Honey Bee Network of grassroots innovators for the last several years but particularly since 1989 when the Honey Bee Network was started and reinforced later several times  (Honey Bee, 1990-1996; Gupta, 1991, 1995; SRISTI, 1993). Subsequently, the Third World Network also endorsed this idea as apart of their proposal on community Intellectual property rights but they had restricted the scope of such a registry only to the collective knowledge. We have argued from the beginning that innovations are produced not only by collective groups but also by individuals and not just in long past but also in the contemporary times. 

It will be possible to achieve the following results from such a registry:

Acknowledgement of individual and collective creativity.

i) Grant entitlements to grassroots innovators for receiving a share of any returns that may arise from  commercial applications of their knowledge, innovations  or practices with or without value addition secondary entitlements.

ii) Linking the golden triangle of entrepreneurship by linking Investments, enterprise and innovations. Small scale investors in North and South cannot afford to go to various countries, scan diversity of knowledge and resources, negotiate contracts and invest up front huge amounts for value addition. If they do not participate, then the field will remain dominated by only large corporations. This register will help small scale investors seek opportunities of communication with communities and individual innovators and explore opportunities of in​vestment. Large number of potential negotiations will take place increasing the opportunities for innovative communities and individuals. The competition among the investors tempered by competition among potential suppliers of a various kinds of knowledge as well as diversity will moderate expectations on both the sides. 

iii) an autonomous authority of which local community representatives will be the majority members could be entrusted with the responsibilities of having access to all the contracts. A copy of the contracts may have to be deposited with this Authority so as to avoid short changing of the communities. These contracts will also be scrutinized to see whether management plans for sustainable extraction of diversity have been drawn up in scientifically appropriate manner or not. Penalties may have to be imposed for non-sustainable extraction of herbs by domestic as well as external extractors.

iv) Each entry in the Register will be coded according to an universal system like ISBN. The postal pin code of the habitat of the community or individuals registering innovations will be incorporated in the indexation system so that geo-referencing of innovations can be done. In due course the contextual information of innovations can also be incorporated in the system so that GIS of innovations can help cross connect the communities having similar ecological situa​tions or facing similar constraints or challenges.

v) The entry in the register will in the first stage be mere acknowledgement of creativity and innovation at grassroots level. But later some of the innovations will be considered appro​priate for award of inventors certificate or a kind of petty patent which is a limited purpose and limited duration protection. Essential purpose of this innovation also is to enable the potential investors (a cooperative of consumers, producers, an entrepreneur, or a large firm  in private or public sector).

vi) The award of certificate will also increase entitlement of innovator/s for access to  concessional credit and risk cover so that transition from collector, or producer of herbs to developer and marketeer of value added products can take place in cases where innovators deem that fit.

vii) The registration system will also be part of Knowledge Network linking problem solv​ing people across the world at grassroots level( see discussion on Knowledge network in the later section). This will promote people to people learning and serve as a multi-language, multi 

viii) level, multi media (oral, textual,  electronic) clearing house for local and indigenous communi​ties. Where ever necessary and possible, formal scientific institutions will be linked up in the network.

Apart  from  the registration system a large number  of  specific incentives would need to be developed for different categories of knowledge,  innovations and practices. Similarly  the  incentives for preser​vation of sustainable lifestyles of indigenous communities would also be different. In the following four sections  we provide a shopping list of incentives under different categories.

8.
We suggest that we recognize four fold scheme of compensation ( Gupta, 1990) :  

a. Material- Specific

b. Material -Non Specific

c. Non Material- Specific

d. Non Material- Non specific

a. 
Material- Specific: In cases in which specific individuals have contributed to conser​vation of landraces or wild plants with specific economic and inventive uses, their rights to receive licensing fee or royalty must be recognized. 

In case of (b) i.e. material -non specific i.e. community or a larger group, the compen​sation would flow to a group through trust funds, risk fund or insurance funds to en​courage inventive communities to take more experimentation and perhaps progress on the path of entrepreneurship. Insurance funds should also ensure that communities or farmers growing landraces get price advantage compared to the high yielding varieties. 

There are several ways in which revenue can be generated for providing various in​centives to individuals or collectives :

i) a cess or tax on the sale of seeds using the given germplasm conserved or contribut​ed by the specific  individual or community,

ii) share in the turnover from commercializable plant derived product such as herbal pesticides, veterinary medicines, vegetative dyes, anti -oxidant compounds, nutritional supplements etc. 

iii) a tax on the market arrivals in grain markets in green revolution regions or high yielding varieties of different crops (including various cash crops ) to be used for conserving diversity and providing incentives to communities and individuals conserv​ing diversity.

iv) license fee to be collected from public as well as private sector companies for using germplasm still conserved by communities in backward regions even if available in national or international gene banks. 

v) the license fee could be supplemented by larger investments in infrastructural devel​opment in these regions particularly in education and other minimum  needs,

There are several other ways in which the revenue can be generated. The important point to be understood is that people would not conserve biodiversity while remaining poor for too long. 

It has also to be remembered that while farm leaders are opposing the IPR regime for farmers’ and the scientists, they have no locus standii on the matter. The biodiversity is least in green revolution regions from  which most of leaders come. The regions in which diversity is highest, would not get another chance for being compensated for their ongoing contribution to maintenance of diversity and associated knowledge sys​tem.

One can innovate in many ways to identify the precise areas and communities that are conserving rare germplasm. The primary school children and teachers can be involved in country wide documentation of the bio-diverse regions, races, wild plants of econom​ic importance etc., in the form of a campaign led by some committed NGOS and pro​fessionals apart from community leaders. State department of agriculture and revenue staff can also be involved in urgent inventorization of knowledge, materials and claim​ant communities and individuals. 

Farmers growing local varieties, particularly under threat will need to be compensated for not shifting to high yielding varieties in selected areas. Mechanisms can be worked out for in situ conservation through the involvement of state agricultural universities and other conservation bodies.

(c) 
the non material-specific rewards deal with honor and recognition of individuals and specific groups of people who have contributed most in conserving biodiversity. 

(d) 
the non material and non specific instruments deal with changes in policies, curricu​lum at different levels, institutional norms for providing credit and other support  systems. Banks would not consider  financing a herd of local well bred Gir cows, or bio-diverse farm at the same scale at which they would finance input intensive farm. Students are not taught any thing inspiring about the contribution of communities which conserve biodiversity. On the other hand they are shown as backward.

B.  
A scheme needs to be developed for supporting all those panchayats which will undertake systemat​ic cultivation of local landraces in every season in large enough areas for enabling some seed ex​change. Villages which have conserved local varieties like Jackrana variety of pearl millet or Khirchia of salt tolerant wheat need to be provided some funds for local development linked to the contribution these landraces  are making in breeding on an ongoing basis. This will give a signal to other communi​ties as well. Funds under this scheme also may be allocated by an autonomous body rather than bu​reaucracy. 

C: 
The Patent act must provide for recognition of indigenous innovations. Data base like that of SRISTI can provide a valuable beginning point. Scope can exist for defensive patents in which certain innova​tions valid for larger social use can be patented not to prevent their diffusion but to prevent their being patented by some third party.

9.
Linkages with Desert Convention (ICCD) (Gupta, 1995)
In this context, operationalization of various articles of International Convention to Combat Desertifica​tion, particularly Article 16(b), Article 18, Article 19 and 20(c & d), Article 25-3(a), Article 26, etc., in order to network existing information channels so as to make innovative solutions accessible to people in a manner that they can use these and share feedback/feed forward.

The Article 16 of Convention deals with information collection, analysis and exchange so as to accom​plish (a) early warning, and advance planning for adverse climatic periods and (b) practical applications to deal with these variations by the people.  It suggests that information needs of the local communities and decision makers are addressed through various ways of information networks integrating physical, biological, social and economic indicators.  Article 16(d) suggests use of expertise of governmental and non-governmental organizations for dissemination of information.  Article 16(g) provides for exchange of information on local and traditional knowledge, “ensuring adequate protection for it and providing appropriate return from the benefit derived from it, on an equitable basis and on mutually agreed terms, to the local population concerned”.

The important caution which needs to be exercised in this regard is about “mutually agreed terms”.  People providing their knowledge whether traditional or contemporary may not always be able to fully assess the terms at which they should agree to share it. Many times, because of their superior ethical values, they may share it without asking for any reciprocity.  Under such circumstances, the values of the receiver would determine whether or not he/she would provide any share in the benefits to the source/s of the knowledge.  To avoid such an asymmetry in the exchange of information, I have argued that developed countries should enact a protocol or country specific legislations which should require every company/individual in private or public sector to declare that the product or process being pro​tected is based on knowledge collected `lawfully’ and `rightfully’. 

Thus, even if a developing country does not have a law or institutions to implement a law regarding adequate protection for local and/or traditional knowledge, it will be the responsibility of the user in developed country to declare how the knowledge was collected fulfilling not just the legal requirement but also the moral requirement.  Otherwise, it may be legal to take the knowledge of the community or an individual innovator in a country where law to the contrary does not exist. But could it be called ‘rightful’?

The provisions of Article 16(g) of ICDD can be combined with Article 8(j) and 15.5 of the Convention on Biological Diversity (CBD).  In addition to the sharing of benefits, the concept of prior informed consent will also need to be operationalized.  

Article 18 talks about transfer, acquisition, adaptation, and development of technologies for mitigating the effects of drought or combating desertification.  It implies that parties undertake on mutually agreed terms and according to their respective national legislation and/or policies, promotion, financing and other functions of transfer, acquisition, adaptation and development of environmentally sound, econom​ically viable and socially acceptable technologies.  

The problem in this regard would be similar to what has been faced in operationalizing the respective provisions of CBD  on the subject.  The developed countries may not like to transfer biotechnologies without adequate payment and in some case not at all to safeguard their strategic export interests.  But, they may like to continue to have unhindered access to the germplasm in developing countries.  In the context of ICCD, situation may be as follows:

Large number of plants from which vegetative dyes can be made for clothes or leather may be found in dry regions.  These dyes may be in great demand because of pollution hazards and human allergy caused by synthetic dyes.  How will the knowledge and resource be exchanged in a manner that provid​er as well as receiver see it in their mutual interest that resources are conserved? 

Article 19 and  20 deal with capacity building, education, public awareness and financial resources.  The knowledge centre has to play a direct role in fostering  the use and dissemination of local knowl​edge, innovations, etc., primarily, “through innovative ways of promoting alternative livelihoods in​cluding training new skills”, etc (particularly Article 19-d, h, k).  

Article 20 provides for financial mechanisms for achieving various goals through Global Environmental Facility or other means for Africa as well as other affected developing countries.  Article 20(d) draws attention to the role of foundations, NGOs and other private entities to bring about debt swaps as well as other innovative means of reducing external debt burden of affected developing countries, particular​ly in Africa.  To operationalize this provision, Knowledge Centre/Network   would have to mobilize and network financial nodes for this purpose.  Knowledge Centre can create pressure on the global institutions by periodically sharing information on how the trade, environment, technology and  re​sources have been made available for the purpose.  

10.
 Incentives for Different Types of Knowledge
:
Different  incentives  may be appropriate to  conserve  different dimensions  of knowledge, as indicated in Table 1.  For  instance classificatory knowledge owes its very existence to diversity  in nature.  Hence various ways of preserving this diversity in  situ or ex situ would be the first step in conserving this  knowledge. Documentation  of local  taxonomies and identification of  local taxonomists would be some of the later steps. 

Eco-indicators are an important form of associative knowledge and could act as early warning signals of desirable or undesirable natural events. They could also be of help in coordinating the strategies of competing claimants of the same resource niche. For instance the flowering of Tseb plants indicate to the Yak herders in Bhutan that it is time for them to go back to higher altitudes so that cattle herders coming up from the plains do not meet the yak herds. also the pastures grazed by yak could regenerate by the time the cattle arrive. It is undertook that some diseases could be transferred from cattle to yaks and thus these should be kept separate. During summer the yak move to lower altitude up to 4000 feet while cattle move up to avoid the heat of the plains. Herders hundreds of miles apart are able to coor​dinate their movements over time and space without the help of sophisticated equipments (Gupta and Ura 1992). Knowledge of species or their behaviour which serve as eco-indicators would be an import​ant incentive for the communities which rely on them for various functions to conserve the same. Acquisition of this knowledge would be an incentive for other communities which may not have such a means to regulate collective behaviour.

Sometimes local innovators use heuristics which are very different form those used by researchers in formal science. For instance in a recent study of grassroots innovations for sustainable pest manage​ment, (Pastakia 1996) the author found two heuristics not found in the formal research on pest man​agement. One was the exploitation bio-chemical interaction between a plant and an insect pest for generating a repellent of the same insect. Another unusual heuristic was the treatment of seeds of the crop with buttermilk in order to generate metabolites within the plant system which would prove toxic to invading pests. Scientists in formal research institutes may well be able to extend the frontiers of science and of pest management technology by applying these two heuristics to come up with new eco-friendly pesticides. If they do so there is a case for compensating the original innovators. Since there would be practical difficulties in providing  legal protection for heuristics, it may be left to the moral discretion of the scientists to provide suitable compensation to the farmers from whom they learnt about the new heuristic. The least they can do is to acknowledge them in publications arising form the new 

discovery/ innovation. Though once the protocol for International Registry for Innovations and tradi​tional Knowledge is recognized and legitimized, the incentives for heuristics as process innovations may also accrue.

Table 1

Incentives for different types of Knowledge 
Knowledge Type






Incentive

I)
Reductionist

1.Discriminating/Classificatory
Maps of soils, trees etc. in  local taxonomies, data banks that are accessible to the local  innovators or conservators in local  language, gene  banks  which  serve  as  safe deposit  vaults  for  the   farmers conserving germplasm in situ, local herbarium and museums that are linked  to  local  ecological and taxonomic systems;   botanical and medicinal  gardens  in  schools  or common  property lands, employ​ment for local taxonomists etc.

2. Attributional                 
Biodiversity   competitions   among school  children; providing  career scholarships  to little genius  for studying  as long as they  wish  to become naturalists: inviting  local experts to school to impart observational skills  (with  or  without honorarium); compensation for ethno-botanical knowledge  provided to outsiders etc.

3. Associative
Documentation of eco-indicators, some  of   which could  be  used  as early warning signals 

4. Causal                              
Using  causal  knowledge  of  local experts as vital inputs in projects for restoration of ecolog​ical balance, reclamation of degraded lands; grassroots environmental health monitoring units managed  by local communities, etc.

5. Functional                         
Adding value to functional knowledge by converting it into technology and /or discover​ing the science behind it; strengthening local capacity to carry out on-farm experiments, creating community laboratories or research farms managed by creative communities; ven​ture capital grants etc.

5. Heuristics               
Congregational: getting them together; com​pensating local innovators when scientists use their heuristics to make new discoveries travell​ing seminars of local experts narrative-meta​phorical learning stimulated through  small  and large group interactions.

II)
Holistic

6. Knowledge about limits/  

Consult  local  experts  while  targeting  new  conserving       

boundaries                        
specific species or habitat since  they  have knowledge about ecological niches.

7. Systematic linkages 
Consulting local experts during ecological cri​sis; conserving linkage between sacred and secular;

11.   Incentives for Conserving Knowledge in Practice
Karimbhai of Banaskantha district in Gujarat is a very good herbalist.  But he earns his livelihood through pottery and does  not charge any amount for dispensing herbal medicine. Pottery involves repetitive skills while as healing requires mostly judgmental skills.  In such a case incentives for pottery whether through technology, new materials, design or access to  markets  may  help reinforce  the ecological ethics underlying free dispensation  of herbal  medicine. Similarly a trust fund may be set up under  the sole authority of such a healer for the benefit of the community.

The incentives for judgmental skills would be very different from those of repetitive skills. Although learning aids, manuals,  and audio-visual aids may help certain skills involving judgment such as  valuing diamonds, judging cattle, predicting rains  based  on meteorological observations etc. are very difficult to acquire by reading or viewing films or through other self-learning means. In such cases apprenticeship and mentoring may be the most effective means.  In  addition to the skills, the learner  acquires  values underlying various judgments.

Restorative skills may involve integration of knowledge of causal relations, associative knowledge, functional knowledge as well as knowledge  of system linkages. The Kutchi Patel community is  one which is known for its expertise in reclaiming marginal soils for agriculture.  Wherever  they migrate form Kutch  to  villages  in north  Gujarat,  they  buy marginal land at a  low  price.  After working on the land for about five to ten years they are able  to restore  the  soil health and make it productive again.  At  this stage  they  prefer to sell the land at premium and  move  on  to reclaim  more marginal lands. As of now the only  incentive  they have  is  the price incentive. However their expertise  could  be taken  advantage of in the design and implementation  of  schemes for land improvement by the Gujarat Land Development  Corporation or other such agencies.

Conservation or augmentative skills may be repetitive on judgmental. They may often be associated with culture and institutions. Hence conserving eco-ethics in this case becomes as important as conserv​ing the skill itself. 

Table 2

B.Incentives for Conserving Knowledge in Practice
1. Repetitive skills        
Vocational training centers; master trainers; community workshops which could serve as arenas for  exchange of skills; new materials, designs or access to new markets;conserving cultural institutions that help generate regularity in pattern.

2. Judgmental skills        
Apprenticeship; monitoring; manuals to  aid learning; audio-visual aids; periodic clearing house  for unique case discussions, providing regional, national and  international opportuni​ties to local experts for participating in such case clinics and conferences.

3. Conservation/ augmentative
Community incentives for CPR structures; strengthening eco-ethics of individuals; Demonstration of economic gains; travel seminars.                                       

4.   Restorative              
Removing market imperfections/ or distortions so that prices reflect the real value after restora​tion of resource to original levels of productivi​ty; engaging as local consultants and trainers for government schemes. 

12. Incentives for Local Contemporary Innovations:
Innovations could be the result of either individual or group efforts. Sometimes the personal ethics or cultural norms prevent the individual from accepting material rewards or compensations for their contributions to society. Their superior ethics should not be a valid reason for their continued state of  poverty.  In such cases non-material incentives would be appropriate also  incentives  could be targeted at the community level,  which  would enhance the material well being of the entire community.  Tar​geting  compensation to the community would also be  appropriate  in cases  where the innovation could not be traced to  a  particular individual but to a community.

The  matrix  resulting from the interaction of two  variables  a) nature of reward, whether material or non-material and b)  target of reward, whether individual (including group of individuals) or 

community provides the framework for designing the incentives for promoting innovations (Gupta 1995).

Forms of Reward

Material    Non-material

Individual 

Target 

of 

Reward

Collective

High

Degree of Involvement

Low

Table 3

13.    Incentives  for Local Contemporary and  Traditional Innovations
I
INDIVIDUAL -MATERIAL

     1.   Protection of property rights - patents

          - registration scheme

     2.   User fees

     3.   Awards, fellowships, research grants

     4.   Voluntary contributions from users and civil society

     5.   Pension schemes 

     6.   Allotment of land equipment and other resources needed 

          for further experimentation and innovation

II
INDIVIDUAL - NON-MATERIAL


Documentation, coverage in press, TV and other media


Public felicitation, e.g. doctorate from formal research 


institution - as was recently given to Prafull Chandra in 


Karnataka (Honey Bee 6.4)


Invitation to lecture in schools, centres of learning and research.


invitation to conferences, workshops attaching name of innovator to the innovation (an 


incentive frequently used by the local communities themselves)


Local titles eg. “krishi sant” for Bhaskar Save, one of the pioneers of natural farming in 


Gujarat


National titles e.g. Krishi Pandit, Padma Sri etc.


Membership of Parliament, Expert Committees on Resource Use


Photographs being placed in Gram and Taluka Panchayats


Access to new skills

III
COMMUNITY - MATERIAL

     1.   Risk funds

     2.   Trust funds

     3.   Priority  in  the  development  of  infrastructure eg. 

          schools, health care system, access roads etc.

     4    Free or easy access to data banks

     5    Access to external expertise

     6    Community award

     7    Community grants/ risk funds 

     8    External aid in developing CPRs

     9    Marketing intervention for organic produce

IV
COMMUNITY - NON-MATERIAL

     1.   Greater control over local natural resources

     2.   Rights to self-determination

     3.   Removal of perverse incentives for conservation

     4.   Favourable policy environment for eco-friendly products

     5.   Favourable policy environment for conservation practices

     6    Recognition to community: media attention, community awards

     7.   Greater negotiation skills

     8.   Capacity building through transfer of technology

The  magnitude, manner and form of incentive or benefit  may  influence  the  degree of involvement of the local  communities  or individual innovators in future projects of biodiversity  conservation.

· Incentives could be in cash or kind, conditional (linked  to research) or unconditional

· Community incentives could be of direct nature or they could be indirect. They could be pro​vided at one point in time  or over an extended period of time.  

· Incentives could be provided by external agencies or by  the local  communities  themselves. The improved status  of  the innovators on account of social recognitions may or may  not be  associated  with greater say in decision making  at  the societal level.

· Incentives may focus on empowerment of local communities  so that  they  may have better negotiating  skills  and  better knowledge for conservation of local resources. Alternatively the  incentives  may be targeted directly  at  conservation.  Incentives  targeted at community may lead to action  either at the community level or even at the individual levels.

14.
Incentives for conservation of Culture/lifestyles
One of the most contentious issues is the goal of conserving traditional lifestyles without denying the opportunity to local  communities and individuals to improve their living standards.  While  the ques​tion of resettlement of Lambadas, a nomadic  tribe of Rajasthan was being considered immediately after independence, the  then Prime Minister, Pandit Jawaharlal Nehru questioned  the wisdom  of  preserv​ing them as “windows into antiquity”.  He  believed that they should become  rightful partners in the  process of development.  However he also realized that the pace of  development  could not be such that the socio-cultural fabric  of  the community was pulled apart.

It is also assumed that traditional communities are always egalitarian  and  fair  to different section of  the  community.   Not disputing  the  rationale of,”keeping hands  off”  strategies  in certain situations, markets have an extraordinary  capacity  to penetrate the most interior pockets. And market forces are  often ruthless and thus leave no quarter for local cultural  sensitivities,  spiritual  beliefs or conservation strategies.  State  can obviously  neither regulate external  interventions  sufficiently nor insulate local communities from external influences. However, mechanisms  can  be created such that local communi​ties  are  not penalized  and  short changed because of their  superior  ethical values, generous attitude and willingness to welcome any  outside exploration (Table 4). This in short is the fundamental issue  in operationalizing Article 8(j) and 10(c) of CBD. The nexus between poverty and biodiversity has to be broken. 

Table 4

15.Incentives for conservation of Culture/ lifestyles
Lifestyle                  
Preserve identity of minority communities -legal framework, enhance livelihood opportu​nities at site in order to reduce out migration, reservations/ quotas rural tourism.

Belief systems/ideologies
Ensure freedom of religion, protection of relig​ious and cultural symbols, places.

Rituals                      


IPR protection, symbolism.

Crafts                        
New markets (e.g., vegetable dyes could be used on all toys as they are safe for children), new designs institutions and documentation, media coverage, bio-ethics strengthening local institu​tions such as sacred groves.

Culture/folklore             
Sponsoring folk performers to perform at schools, and other public fora, developing centers of excellence or cultural heritage cen​ters schools for teaching folk art introducing folk art in school curricula “gyan van” as living exhibition of local plant species and their vari​ous local uses - functional, , aesthetic etc.

The argument that if people accumulate wealth they might become less concerned towards conservation may historically have been true. But it need not be inevitable. If one believed it to be 

inevitable, the morality of the consequent policy prescription of keeping people poor so as to conserve their lifestyle will become suspect. 

On the other hand providing material incentives (both at individual  and community levels) without corresponding  incentives  for the conservation of cultural and sacred aspects of the  lifestyle of  the  indigenous people would destroy  their  identity,  their knowledge  systems  and  their confidence in  solving  their  own problems.  a  case  in point are the  reservations  for  American Indian tribes in the USA. Excessive dependence on doles from the government  leading to sedentary lifestyle and change in  dietary habits  has led to high incidence of diabetes and  obesity  among the residents of the reserva​tions.

There is a close but not linear relationship between the traditional  lifestyles in  the  production of knowledge, innovation  and  practices  for conserving biodiversity. For instance, a lifestyle that  pro​motes close interaction between grandparents and grandchildren  through extended family systems may require different kind of  strategies for  knowledge production, reproduction and diffusion  over  time and space. The oral traditions and culture of communications  may be  extremely strong and valid. Within oral traditions the  folk-loric  traditions may be much more robust than simple  narration. Once such family structures no more remain viable or  functional, similar strategies for knowledge produc​tion and diffusion may not be equally efficient.

And yet  the knowledge produced in past may still be  valid  and relevant with or without modification for evolving future strategies of survival and sustainable development.

Part Four:  Rethinking Education, Environment, Excellence and Ethics
Vijaya Sherry Chand (1996) looked into the educational innovations needed to situate the local knowl​edge in the context of Gandhian institutions. He observed that the choices made by the gram vidyapith network to cater to rural and socio-economically marginalized sections of society is evident in the composition of the student intake.  About half of the students belong to low-income groups. Almost 70 percent are from agricultural backgrounds, and about 10 percent are from labour backgrounds. About 75 percent of the students have completed their schooling in Basic schools, that is, most of these stud​ents have spent their secondary or higher secondary schooling years in Basic schools. Many of the students are first-generation college-goers and have made their own higher education decisions on the basis of information provided by their schools. More than 80 percent have confined their options to gram vidyapiths, primarily on account of lower perceived private costs than in mainstream education; familiarity with the Basic philosophy of education; or lack of self-confidence.

Most students understand vidyapith education as an attempt to combine value education and technical education. Given the above conclusions, two experimental initiatives were examined. The first, reorien​tation of the project work course of the third year dairy science students of Mahila Gram Vidyapith, Nardipur, was motivated by  two sets of factors, both of which relate to the larger issue of dealing with marginalities within a marginal education system: incorporating  concerns about sustainable and alterna​tive development in formal curricula and dealing with the issue of gender in vidyapith education. The main conclusion from the perspective of the vidyapiths, is that recognition of women’s knowledge in areas not usually associated with them will help in the transcending of the current stereotypical associa​tion of women with home science and domestic skills. Paradoxically, in the transcending of the current stereotypical association of women with home science and domestic skills. Paradoxically, women’s functions (feeding, housing, calf management etc.) are emphasized in the present curriculum in contrast to areas where males are primarily involved (price fixation, partnerships in animal ownership, indige​nous animal cure expertise etc.). The format of project work — which can also be applied to other curricular streams like agriculture, forestry and extension — is particularly useful in this respect since it allows for flexibility in the selection of areas for study and for a greater degree of autonomy to the student in the conduct of the study.  However, the study of areas of women’s knowledge by itself can have only a limited impact if it is not accompanied by a wider debate on the re-interpretation of the vidyapith model’s current ambivalence regarding gender: a blend of radical and conservative elements in the approach to female education which allows a corrective emphasis on equal opportunities to coin​cide with a disregard of ideological roots of gender stereotyping which retains women in stereotypical roles. 

Incorporating indigenous knowledge in under-graduate curriculum of women studies:
To overcome a major weakness of our data base on indigenous knowledge of women and also to gener​ate interests among younger students in this field, we decided to experiment an educational innovation.  Women students of under-graduate degree in rural studies were encouraged at Mahila Gram Vidya​peeth, Nardipur to take up a topic for a small thesis documenting women’s’ ecological, technological and institutional knowledge.  About 80 such theses have been written up during last three years provid​ing a very rich base of technological knowledge.

The experiment has shown that there is a tremendous diversity of knowledge among women on the same subject in different regions.  In the absence of knowledge network, the knowledge has not dif​fused as widely as it should.  

Why don’t formal scientific systems recognize and build upon and reward informal innovations.  
Jabbarbhai, formerly a truck driver and now a rickshaw puller has developed a fascinating innovation by adding four gears to an ordinary rickshaw to reduce the effort required to pull it over steep slopes as well as with heavy weights.  The problem of a rickshaw, or a pulley for drawing water from the well of many such day-to-day activities including sickle for harvesting crops should have received attention long time ago but it did not.

What are the barriers which prevent elite technological institutions from addressing the problems common people face and adding value to their innovations to improvise them and make them even more efficient.  

Several studies and encounters with the scientists over last 10-15 years reveal following factors that perhaps explain partly the reason for indifference of the scientists:

(a) If we couldn’t succeed with so many resources, how could common farmers achieve break​throughs with much lesser education, knowledge and other resources.
Assuming for a minute that there is some consensus on what constitutes success, the logic of above statement fails to recognize that ability to generate creative solutions need not be a func​tion of formal training alone.  Otherwise the rickshaw, the pulley for drawing water or bullock cart or sickle would have been modified several times over by now.  The peer group of the scientists sometimes includes primarily the professionals in economically developed societies.  If certain problems are important in those societies and, therefore, are published in their jour​nals, then these problems automatically become important for the counterpart scientists in the developing countries. 

The success may elude the scientists because of the culture of conformity and compliance pervading in scientific organizations.  J B S Haldane once said that the reason for ​lack of scien​tific breakthrough are two-fold, one, the Indians are very polite and second, they don’t want to break their rules particularly the scientific rules.  It is futile to blame the colonial past for the bureaucratic culture in the organization.  The reason essentially is the absence of adherence to what K.M. Munshi called the Gospel of Dirty Hand.  

Even in cases where scientists have had success in past, their anxiety and tendency to repeated​ly use the same framework may become the reason for their failure.  Green revolution technol​ogies are one example.  These were very effective in basic production and productivity, but the path weren’t sustainable.  The laggards of pre-revolution strategy have become the pioneers of biodiversity conservation.  Putting far too much of faith in one strategy obviously isn’t very prudent in a changing environment.  

If exposure at an early age has a bearing on motivation in later life, then one can understand why scientists are not very responsive to grassroots innovation.  I remember during my own college days (and it doesn’t seem that the trend has changed very much) there was never any session or topic in the class which would generate pride in the knowledge of and innovations by farmers, pastoralists, artisans, fisherwomen and men, etc.  It took me almost a decade after graduation to discover the first two post-graduate theses in indigenous knowledge guided by Dr. Y.P. Singh way back in 1967.  Even today there aren’t many research programmes which have been built upon farmers’ innovations although farmers knowledge and practices have certainly been reviewed in many studies in the last two decades.

In the age of modernity working on a local knowledge embodied in a simple solution does not generate a great degree of awe or respect among the peers.  For instance, after an article was published in Loksarvani about the use of butter milk, several farmers wrote to us inquiring about it.  One farmer did an experiment and sent his results of buttermilk spray on different crops to boost productivity.  For all that we know this might become a popular technology just as spray of coconut water has become in some parts of Gujarat.  Of course this would happen in spite of and not because of scientists. 

In many cases, scientists don’t respond to unconventional ideas because of excessively narrow specialization and professional values coming in the way of experimentation on allied issues.  A plant physiologist may not ordinarily appreciate if an entomologist uses a growth promoting substance to compensate the damage by the pest.  This is a totally different way of thinking that if pest do cause some damage why not increase the growth so that pest also get their foods and farmers also get their productive returns without any negative externality.  

A lot of good research is done as a part of post-graduate degree programme.  The problems for research that students select or are assigned by the guides are generally oriented towards career prospects.  In the post-liberalization phase job opportunities are available primarily in private 

sector.  These concerns do not incorporate ideas emerging from the grassroots even if some of these can be developed into commercializable products.

In addition to the various factors mentioned above, there are also specific conceptual or meth​odological barriers which come in the way of blending formal and informal knowledge.  

(a) The confidence interval for screening technologies

Despite the fact the farmers face an enormous risk and uncertainty in agriculture, scien​tists seldom pay attention to the risk - return trade off while screening new ideas.  Therefore, any technology not found significantly better than the existing technology at one or five percent level of significance is unlikely to be considered for experimentation by the farmers whereas many of the innovations by the farmers may prove validity at 10-15 or 20 percent level of significance.  If the certainty level is low but cost is very minimal farmers may indeed like to experiment.  This is a lesson which has not yet been learnt in the formal sciences.

(b) Many times scientists screen an idea against an easily available model problem rather than in real life conditions.  If the choice of model itself is incorrect lot of ideas could get rejected for no good reason.  For instance, many of the herbal pesticidal formulations developed by the farmers may be screened against house flies or other such easily available insects.  Further effect of these extracts on affecting the morpho​genesis unfavorably may not be monitored because of the complexity of experimental design.  Sometimes the extract may be rejected because it does not give as high level of control as competing chemical compound can give.  What is also ignored is that farm​ers practice supposedly less effective may be more prudent because it may reduce the pest population to a level beyond which nature can take care of its own.

(c) There are also examples where breakthroughs don’t take place because scientists don’t persist with an idea long enough.  This is not to deny a fact that there is a very pervasive tendency for repetitive research.  And yet we find so far as natural products chemistry is concerned after a paper is published scientists lose their interest.  The concern for developing a product or a process is not as intense as the concern for publi​cation.  

Social structures and grooming of creative mind:
Right from the childhood one message which is often drilled in to the mind of child, ‘don’t ask too many questions, do as you are told, it is not   good manner to speak too much before elders’.

Conformity and compliance characterized good behaviour and ‘cultured upbringing ‘.  Deviance is shunned no matter in which direction.  

There is a heavy pressure among all communities for girls to confirm to a particular life pattern and opportunity matrix.  This itself may be a very significant reason for lack of social dynamism in Indian society.  There are several levels at which creativity in Indian society could be discerned and nurtured.  The first and the most important assumption that I am making here is that large number of creative people, groups and communities exist and are continuing with their efforts notwithstanding the perva​sive cynicism in society.  

Alternative sciences: can text and context be separated
Ashish Nandy (1995) in the second edition of his famous book (Alternative Sciences: Creativity and Authenticity in two Indian scientists) observes in the preface; ‘over the years I have given up this two fold division (of science into its text and context) and come to believe that there is no Orwellian thought - police guarding the border between the contents and context of the modern science.  The main func​tion  of the dichotomy has been to deflect all criticism  of science away from the scientists, towards the forces that control the externalities of modern science - some well known candidates being the military - industrial complex, American hegemony, Stalinism, Oriental despotism and religious bigotry.....  According to this principle (of split legitimation), only the good that sciences does need to be owned by the scientists, never the evil.  He continues to say that this division has in some sense been responsible for creating an ambivalence towards modern science.  Ashish Nandy criticize himself for not pursuing systematically the alternative frames of knowledge used by Ramanujam and Jagdish Chandra Bose - the two scientists whose life he analyzed in the book.  He confesses in the section on Srinivas Ramanujam, there is no discussion of the indigenous schools of mathematics which had survived in vestigial form in south India especially in Kerala, which shaped his mathematical worldview.  Even in the case of Jagd​ish Chandra Bose, there is insufficient effort to set Bose’s  vitalistic biophysics within the tradition of Indian science’.  

The contradiction of balancing the sea saw of indigenous vision and modern science or modern vision and indigenous science are portrayed very poignantly as:

‘In such peoples (creative scientists), science becomes the battleground where the community’s ambitions confront its backlogs, and the scientist becomes a microcosm where the community’s adaptive capabilities challenge the creative power of the individual.  In the process, science may some time be distorted and some scientists may become hollow dehumanized men.  The society also may pay a heavy price, swinging between the extremes of total acceptance of exogenous models of science in society and a doomed search for a fully home-brewed science.  

However, broken glasses can sometimes act as prisms.  The deviant cultures of science in such societies too can, through a process of refraction, give an altogether different analytic perspec​tive to world science as an identifiable psychosocial process.

Ashish then departs from this analogy to reflect on 19th century India and the indigenous scientific tradition available then.  However, I plan to take the analogy of broken glass further.  To me it appears that the broken fragments of glass act as a prism not just to refract the light emanating from deviant cultures of science but also from the culture of deviant science in the farms, firms and homesteads.  Multiple heuristic used by experimenting farmers, artisans and other communities refract through these broken glass pieces a variety of perspectives on the process of innovation.  Let me catalogue certain specific ways in which the creativity manifest in Indian society at different levels.  I am not suggesting that these manifestations are visible to everybody but I do assert that like a child who cherishes an assortment of pebbles or feathers or used match sticks that she collects to play with, I and many of my colleagues in SRISTI and Honey Bee Network have indeed gathered these pebbles with child like curi​osity.  If we did not have a complete theory to explain most of the innovations we managed with propo​sitions or conjectures and if even conjunctures appeared difficult to postulate, we managed with epi​sodes and in some cases with mere graphic events.  I recall a paper by Amartya Sen (1980) on Descrip​tion As a Choice.  Sen first of all regrets that description as a scholarly activity has always been ridi​culed or down graded compared to analysis.  He proceeds then to suggest that descriptions can be used for prescription or prediction.

The description of innovation that I have offered in this paper provide sufficient indication of certain prescriptions and a few predictions.  Predictions first.  There is no doubt if Knowledge Networks of creative people in different parts of the country and eventually in the world become strong people will find a way of dominating science and not be dominated by the superstructure of modern science.  There is no inevitability in knowledge systems for one vision to dominate another.  It is just a matter of rela​tive emphasis in one’s own mind on the specific criteria of validation and value addition in knowledge.  If 50,000 farmers experiment different variations of a simple idea a very complex and tremendously profound set of heuristics may emerge opening up multiple trajectories of developing various ideas.  Some of these paths may parallel very closely the path the modern scientists may take which is of a very reductionist approach to solving problems.  And yet there will be other paths which will combine reductionist and holistic visions in varying proportions. 

It is this ability to combine visions to produce multiple ways of advancing an idea that gives me greatest confidence for predicting a very hopeful future of our society building upon these innovations.  

But I also have some prescriptions flowing from the descriptions.  The first prescription is that indigenous vision should not become an alibi for isolation and fragmentation of knowledge system.  To argue that a farmer in a village in  Gujarat cannot communicate and deal with an idea produced and processed in a village of Lain America is to pass a value judgment about how knowledge systems are constructed and facilitated by the gatekeepers of resources and institutions.  It has nothing to with the idea itself.  Obviously many of us who travelled around the world and see a great scope of learning from each other considered this discourse across the continental cultures as a necessary building block of our vision.  How is it that something which is inevitable and indispensable for the growth of modern mind becomes dispensable and avoidable for the growth of mind of millions of creative farmers and artisans in the villages?  

I also contend that creative urge in human mind is natural and logical way to grow in any part of the world.  It is this schooling and institutionalization of ones place in the world which is the source of the problem.  Howard Gardner (Creating Minds, 1993) puts it well when he calls Albert Einstein  as the perennial child.  To argue that abstraction of that order doesn’t happen every day, my only response is that large number of problems that affect men, women, and children in most marginal environments of our society remain unsolved day after day.  

If problems can persist why shouldn’t solutions exist.
Any number of us have seen a bullock cart and have also seen various tasks that it performs.  Likewise we have seen various other transport vehicles in urban areas which have greater facility to perform transportation, traction and other functions.  The problem of taking farmyard manure to the field and dumping it in one part for later distribution through the baskets in different parts of the field has been known to any student of farming systems.  And yet the thought of making a bullock cart in which the trolley could be tilted by using gears in such a manner that manure can be poured into the furrows by moving the cart around the field did not occur to anyone for 100s of years that the cart has been ar​ound.  It required imagination of Amrutbhai of Pikhore village of Junagadh district to solve this prob​lem with little support from SRISTI.  There may be many other Amrutbhais who have similar ideas but no support or provocation.

We have all seen the sickle with which crops are harvested or grasses cut.  Improvement in the effi​ciency of sickle could have been a subject of national technology mission.  It would never be and perhaps for that reason individual labourers will continue to invent new ways of designing sickles.  

Large number of landraces of crops and breeds of animals have been conserved by the communities all around the world.  Why is it that only some villages evolve institutions for systematic upgradation of genetic diversity and not others.  Institutional innovations provide as much diversity as technological innovations.   The only difference is that institutional innovations are more difficult to observe since institutions like rules exist in the minds of the people.  Technological artifacts can be observed.  Institu​tional process have either to be experienced or narrated.  

I have argued that technologies are like words and institutions like grammar.  Grammar has rules by subscribing to which it would be difficult to innovate.  Every institution is an instrument of coercion and compliance.  It is true that institutional innovations do take place and to that extent collective cap​ability to resolve dilemma and bring change also increases.  However, there is obviously a tension between the goal of institutional conformity and vision of technological and institutional innovations.  One would notice that farmers who innovated are often on the margin of the society.  They neither seek approval from their peers nor necessarily allow their enthusiasms to be tampered when collective disap​proval is imposed upon them.  There are some who impressed the society with their excellence so much that they are adored but seldom are their values adopted.  Therefore, Bhaskarbhai Save is revered by farmers in Maharashtra but has no follower in his own village (Pastakia, 1996).  He has a dish antenna on roof of his house and enjoys different channels on televisions and at the same time advocates and justifiably so a natural and organic approach to farming.  His own standard of simplicity need not come in the way of his children’s yearning for affluence/luxury so long as basic values of natural ecological balance are maintained.

And when we move a few steps further, we notice a variety of ethical and institutional positions that different innovators take in their personal professional and institutional life.  In a meeting organized to feedback the findings of research with each of innovator whose experience were documented and whose heuristics were analyzed by a doctoral student (Astad Pastakia, 1996), I asked a question as to what would they do when they themselves fall sick or their animals fall sick or their crops are sick or affect​ed by pests or diseases.  For many of the innovators degree to which rules were enforced in different life spaces varied a great deal.  For instance, when they would fall sick themselves most of them would wait for a while or try for some local medicines and then not hesitate in going to a allopathic doctor.  They wouldn’t necessarily look for an ayurvedic doctor.  Similarly when animals falls sick they would try various local medicines, or consult local expert if available and then call a doctor - a modern veteri​nary doctor if nothing else worked.  But when their crops were affected by pests or diseases, most of them would adhere to non-chemical path.  In a few cases, it was ideological, or religious or just a pragmatic approach born out of past experience or their exposure.

In our analytical approach, we would expect personality of a innovator to be consistent in the core components of sustainable approach.  This is obviously a problem of the analytical framework and not that of phenomenon itself.  Most studies on creativity highlight that a creative personality is not neces​sarily a consistent personality.  

The institutional contexts of a traditional animal healer or an indigenous human healer is even more paradoxical as mentioned earlier.  The same people who benefit from a particular recipe or a practice of indigenous healer would never, even for a moment, think of the possibility of their son or daughter becoming an apprentice to that healer.  We want to benefit from the fruits of creativity but we neither want to sow the seed nor nurture it when it sprouts.  Perhaps many of us have reconciled that only way the progress can be achieved is through domination of a non-sustainable worldview, technology and institutional arrangements because that is the way progress has taken place in the world so far.  Even when attention is drawn to the rethinking going on in the western society itself, the argument  is that we should first grow and achieve the same kind of accumulation as witnessed in the west.  Only later would we care for the nature and other life support systems.  

The roots of creativity of Indian society grow in a soil that is full of pebbles and subject to extreme erosion.  The erosion takes place through revivalist tendencies.  Erosion also takes place through exces​sive aping of exotic culture and technologies without building upon local knowledge.  Even if soil is conserved in some places it is under threat of erosion because the future users of the resource don’t have patience with the traditional ethics or institutions.  But like a good artisan who does not blame his tools, we have to plough the same soil and generate creative solutions with all the limitations of the soil and the plough.  The emerging global, legal and institutional regime makes it possible for creativity across cultures and continents to be inter-connected.  

Rethinking future India
How do I expect renaissance to take place in Indian society.  To be more precise, the challenge really is to speed up the rate of churning already taking place.  How do we do it?

1.  Catch Them Young: Nursery for little genius
We recognize that the primary education is the first time a child comes across the institution of school​ing and sometimes de-schooling.  And inspired teacher produces optimistic inspired students.  These teachers need not exist only in the school.  Every village community has local experts in various kinds of knowledge system ranging from climbing a tree to deciphering the foot prints of animals or taxono​my of soils suitable for making pots or growing plants or plastering the walls of the hut or grain bins.  This knowledge which has potential for being joyful, competitive, specialized and at the same time medium of learning three R’s (reading, writing, and arithmetic) has to be the basis for the scouting little genius in our society.  Once specific area of expertise/tendencies are discovered, mentors identified from among the formal and informal teachers should become accessible to these children.  This pro​cess, will never become part of the national education policy because it would not require consultants from World Bank or retired education officers as the new breed of facilitators (exceptions apart).  However, our studies on innovations in primary education (Vijaya Sherry Chand and Shukla, 1995; UPE, 1994; SRISTI, 1996) have shown a tremendous potential that exists for teachers to act as trans​formers of social change.  The federations of primary school teachers in different states can help in scouting such outstanding self-motivated teachers.  The only incentive these teachers may need is free​dom to experiment and extend their roles beyond the call of duty. In other words, liberating them from unfair comparisons and the shackles of inspectors and others who may drain their energy.  These teach​ers could be given responsibility for different clutches to generate learning processes that bring informal teachers within the formal boundaries of schools and vice-versa.  

2. Stemming erosion of knowledge
The erosion of knowledge was never so fast as it has been in the present generation.  Surely any knowl​edge system will have debilitating as well as empowering dimensions.  Thus some elements of tradi​tional knowledge may in fact need re-interpretation rather than just being forgotten.  In a society which has had high degree of illiteracy, the assumption would be that knowledge erosion is caused by it.  The empirical evidence is otherwise.  It is the advent of modern education which has contributed to the erosion of community interactions and the knowledge produced in the process.  The erosion has also taken place of the knowledge produced by individual innovators in recent past as well as by individual experts which may be known to the community but is not produced by it.  To stem this erosion, we obviously need to restore some of the linkages described in point one above.  In addition, we should remember that different kinds of knowledge trees grow in different kinds of soils.  Similarly, different kinds of creepers of expertise grow on different trees.  Therefore, one cannot expect same process or institutional arrangement to help in stemming the erosion of knowledge of different kinds.  The concept of knowledge network described earlier in the paper may help in generating pluralistic choices.

3. Transition of ideas into innovations: establishing a venture capital fund for small innovations
The preponderance of market penetration in rural as well urban societies is a matter of the fact.  However, the existing market structures and processes enable only certain kind of ideas to be scaled up and diffused through commercial or non-commercial channels.  Large number of individual innovators may not like to become entrepreneurs themselves.  They may also have no interest in converting their innovation into a commercializable product.  Therefore, a linkage between innovation, investment and entrepreneurship is vital. 

4.
Inter-generational transfer of knowledge
Singh and Varma (1969) had asked a question about the continued relevance of the indigenous knowl​edge in a specific context of animal husbandry. That question could still be asked because the main​stream educational and public policy system still does not give due attention to the peoples knowledge system.  One implication of this is the downgrading of the knowledge system in the eyes of young people of the same community.  Once esteem goes down the incentives for young people to acquire that knowledge and experiment and rejuvenate the same also go down.   This leads  to serious discontinui​ties in the inter-generational flow of knowledge. Once the “local experts” (see part two of the paper) of the older generation are gone there are no substitutes and the knowledge held by those individuals in trust for future generations is lost forever. 

The Real India, as Yash Pal Committee looking into the subject of Technical Education for Real India has suggested will not stand a separation between informal and formal knowledge systems. The chal​lenge is to blend the creativity and excellence in formal system with the ones in informal system. But that will require us to recognize that the door to grassroots creativity is already open. Or else we will keep knocking.

5.
Creating Knowledge Network of Knowledge Rich economically poor people around the Country and the world
The SRISTI model of empowerment and sustainable technology development implies a possibility of improving income and livelihoods of knowledge rich economically poor communities and individuals through documentation, value addition and experimentation and local innovations.

The concept of  a Knowledge Centre /Network being promoted by SRISTI and Honey Bee network could be one vehicle through which these goals could be pursued and operationalised as given below:

a) To trigger a multi-channel, multi-node and multi-level network of individuals, institutions and social movements engaged in generating solutions to the problem of hunger and poverty, 

b) To operationalize various articles of International Convention to Combat Desertification, particularly Article 16(b), Article 18, Article 19 and 20(c & d), Article 25-3(a), Article 26, etc., in order to network existing information channels so as to make innovative solutions accessible to people in a manner that they can use these and share feedback/feed forward.

c) To generate reciprocity amongst providers and receivers of information so that incentives for problem solvers to network with knowledge centre continue to grow.  

d) To develop and operationalise an international fund for recognizing, respecting and rewarding creativity and innovation at grassroots level and ensuring sustainable use of natural resources, protection of basic human rights, gender equality, and ethical discourse and conduct of busi​ness.

e) To network with existing efforts all over the globe with similar goals such as International Foundation for Science, Sweden (IFS), Society for Research and Initiatives for Sustainable Technologies and Institutions (SRISTI), Honey Bee network for indigenous innovations, Tra​net, ISEE, IASCP, CIKARD etc.

f) To mobilize volunteers from the private and public sectors, the third sector and even religi​ous organizations to generate and support local trust funds to be managed by communities trying to augment innovative solutions developed by them or others.  

g) To set up a venture capital fund for small innovations which may support innovators directly or may underwrite risk or provide bank guarantees for similar funds to be set up in different parts of the world for augmenting peoples capacity to solve their own problems.  

h) To fulfill an ethical obligation towards poor people by ensuring, (i) all the information con​cerning any programme or project is made available in local language to the peoples  represen​tatives at local level before designing and implementing the same, (ii) sharing of information during the course of project implementation and respecting the right of people to information and, (iii) protecting the intellectual property and cultural heritage rights of local communities.  

i) If we have to generate sustainable technologies and institutional solutions for preventing land degrada​tion, conservation of biodiversity and generation of income employment opportunities then we will have to recognize that discourse on development must take place in re-defined categories with enhanced role for civil society actors.  The poor people should never be considered resource poor because then it would imply that they are poor even in the knowledge resource.  We should recognize that language of discourse does generate a habit of thought and a way of looking at the problems or opportunities.  Knowledge of people is an important resource and a framework which denies that is neither legitimate nor ethically sound.  

Similarly, a framework of development which treats people as victims and helpless clients of official delivery systems would never be able to generate a preparedness amongst professionals to participate in the plans of local communities and innovative individuals.  Time has come when we the outsiders should learn how to participate in peoples  plans and not vice versa. Finally, technology development is a process which requires re-thinking in the formal institutions dominated by chemical intensive ap​proaches and high powered machines.  For most of the marginal communities living in fragile environ​ments, standardized solutions as developed for green revolution regions will not work.  The organisa​tional arrangements which generate incentive for scientists to work with the people to develop technol​ogies with limited potential for diffusion generally don’t exist.  There is a great deal of restructuring required in the international and national research organisations if technology development and diffu​sion process has to become relevant and meaningful for marginal environments and disadvantaged communities.  The Honey Bee Network with its limited resources and experiences has demonstrated that such a transformation is indeed feasible. 
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� This program was supported for three years by Swiss Development Cooperation and helped considerably in consolidating the work in drylands.


� An International Conference on Creativity and Innovations at Grassroots (ICCIG) for Sustainable Natural Resource Management is being organized by Centre for Management in Agriculture, Indian Institute of Management, Ahmedabad, India during January 11-14, 1997.
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� Rio, Art 15.2





� Rio, Art 15.3


� Rio, Art.16.3.  This is one of the most controversial clauses of the treaty.  It created considerable anxiety among the corporate leaders in the West, who, of course, did not want to share their technological advantage with the Third World.  The latter claimed that much of the biotechnological advance depended upon raw material, i.e., biodiversity which the southern countries provided.


� This section draws upon an earlier paper by Gupta and Pastakia, 1996 written for UNEP Consultation on Incentives for Conservation.





PAGE  
1

