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When a Rehmanbhai treats cattle of different people of village, he is called Gopal. Institu​tional context of indigenous creativity creates a symbolic niche for such expertise. Re​hmanbhai understands that animals who do not speak can communicate with him perhaps better than even with their own masters.   His ability to develop an expertise  in curing animal diseases hinges considerably on the confidence that people have in his commitment and curiosity.  How does one situate such an institution in the current debate on search for alternative development through revival of so called indigenous sciences.
Amrutbhai Agrawath of Pikhor village in Junagadh district in Gujarat is an artisan who has developed a very innovative groundnut digger and a wheat sowing box.   He provides his technology to whosoever asks him. The study of Ramayan has taught him, he submits that knowledge grows by sharing. Our concern for intellectual property rights and proprietary basis of knowledge becomes suspect in such an.   ethical context of knowledge.  How do we resolve the dilemma of shared knowledge and shared poverty.  Our values imply that his poverty can be traced to lack of proprietary rights in his innovation. His values locate it elsewhere.
Contrast this with experience of another innovator Hirabhai of Sardargarh. He has devel​oped a valve and a system by which farmers can pump water from the depth beyond 500 feet without use of costly submersible pump. Five artisans in different parts of the state tried to copy his design but failed. He has not shared his design because it is his major source of income. Both Amrutbhai and Hirabhai have their legitimate positions.
Karimbhai is a potter near Ratanpur in Banaskantha district.  He is extremely poor material​ly, but rich in knowledge of local biodiversity and its uses for animal, human, soil and plant health.  He does not accept even a token payment. We had invited him to distribute prizes to the winners of a biodiversity contest among children.  We offered him a token gift to hour him. He refused to accept it because receiving payment for sharing knowledge was ethically wrong for him. And surviving on income from pottery is economically very difficult in the current market and institutional contexts.  How do we generate an alternative in which a secular search for knowledge and its diffusion is sustained without impoverishing the producer of knowledge?
Those who talk about symbols of 'conquerors'1 being removed to restore the pride of people in a supposed tradition of glory and happiness obviously cannot make sense of what Karimbhai, Rehmanbhai, Amritbhai and Hirabhai have tried to create and build in this country.   For them, invention of tradition which is portrayed only through sectarian prisms is necessary for rebuilding this nation's future directions.   In this paper I and my col​leagues, member of SRISTI (Society for Research and Initiatives for Sustainable Technolo​gies and Institutions) and Honey Bee network argue that only defeated civilizations live in the glory of past.  Those colleagues who talk about extinguished flame of creativity during last few hundred years are obviously ignoring a continuing tradition of invention,   that is  in buoyant in our society.  This tradition of invention survives in most ecologically disadvantaged regions of the world as well as in some other parts simply because poor people have to be extremely inventive just in order to survive (Gupta, 1988, 1990).
The sacred basis of innovations is as important as it secular orientation.  Any attempt to disrupt and violate the intertwined structure of sacred and secular knowledge will, of course fail.   But societies may pay heavy price before such attempts fail.  Today our coun​try is passing through one such phase when false symbols of glory are temporarily suc​cessful in galvanizing the spirit and dissipating the energy of a large section of society. Whether the revivalist agenda will help reinforce the experimental ethic, a spirit of inquiry, pursuit of excellence and generation of ethical basis of sharing the rewards of innovation is a moot question.  What is important is to understand that lot of creative and innovative farmers, artisans, pastoralists, man and woman are continuing their urge to excel and share knowledge in a secular manner. The fissiparous campaign for choosing only certain sym​bols of our culture for weaving tapestry of future will fail just as only secular attempts of social reconstruction ignoring sacred foundations of creativity  have failed.
This paper is organized in three parts.   I discuss the intertwining of secular and sacred threads of our culture as embedded in ecological, institutional, technological, cultural and ethical parameters of appraising human and natural relationships.  In part two, I discuss the propositions and issues guiding the search for sustainable institutions and technology by Honey Bee and SRISTI network. In part three, I articulate the shared vision of our network towards building bridges between modern science and local ecological and institutional knowledge systems.
Part One:   Can truly sacred be ever non-secular?: seven steps to sustainability
The erosion of moral sanction and cultural constraints embedded in institutions of restraint has led to loosening of boundaries and lessening of respect for natural resources within their sustainable limits.  The sacred was often defined in terms of what were inviolable boundaries.  A sacred grove meant that people did not cut trees or pick other products from this protected forest.   In Rajasthan, land left for gods and goddesses was called Auran.   Except for those whose kith and kin could not collect the wood for the funeral pyre purposes, none could collect even dead trees from Auran.   Over a period of time, the sanct​ity of these Aurans did decline in large number of villages.  And yet, the concept and the institution survives in some of the most arid villages.
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The sacred and secular can be conceptualized as a double helical structure of DNA (the genetic material) as shown in Figure one. The sustainability ( a much abused term though) without both is impossible. As I argued in a recent paper ( Gupta, 1991), the global pursuit of sustainable solutions for natural resource management ignoring alternative streams of cultural consciousness will fail to deliver any message to masses moved by these spirits. A good example of this neglect is a document entitled," Caring For The Earth" brought out by IUCN, UNEP and WWFN. It had most of the references post 1978 and only western in origin. It made no reference to Inuit, Mohowak, Amish, Hindu, Muslim, Budhists, Bhil  or other cultural and religious expressions.
I discuss seven steps or dimensions of sustainability next to illustrate the institutional and cultural basis of creativity t grassroots level ( Gupta, 1992). The first dimension stresses the need for understanding how the spirit of sustainability is vital for undertaking sustain​able missions through non sustainable but inspiring triggers. In most discussions on the subject we tend to ignore this dimension. The second case looks at the responsibility we have for perfect strangers (like the unborn ) or non-human beings. The third example high​lights the importance of rule making process as much as the rules per se in common prop​erty institutions. The fourth illustration deals with multi-functional indigenous institution which have simple, robust and fair rules. The fifth case deals with the endemic conflict between holistic and reductionist framework in devising sustainable outcomes. The sixth dimension deals with the emerging principles of Bio-Ethics. The seventh dimension relates to the rights of the unborn.
Seven Dimensions of Sustainability: 

a: Sustainability of Spirit is the key
Even if we have technologies which can help in use of resources with in sustainable limits, will appropriate institutions emerge if the spirit is absent? Such was the question posed once in an Indian epic, Ramayana. In this epic, Lord Rama symbolizes the Dharma ( noble conduct) and Ravana ( who otherwise was a very wise sage) the Adharma ( bad conduct).
Ram was very frustrated on knowing that his wife, Sita (abducted by Ravana) was just on the other side of a vast expanse of water and he didn't have where​withal to cross the sea or build a bridge.   His followers were equally restive.  The task appeared impossible.  Suddenly a ray of hope emerged.
Ram observed that a squirrel was behaving in an odd fashion.   She was wetting her tail in water, coming back to the shore, rolling in sand and going back to the sea and washing her tail.  She was doing it repeatedly and almost furiously.  As if in a great hurry.  Ram called that squirrel and asked her the reason for her odd act.  She replied that knowing the challenges before them, she was contributing her mite. She was trying to fill the sea by the sand attached to her tail so that a path could be built.
The entire work force of Ram felt ashamed at their despondency. And soon, with their collective effort, the path was built.
The projects like the squirrel's efforts are seldom sustainable.  But a non- sustainable act like this could inspire a sustainable process. The trick thus is to unfold the locked up en​trepreneurial energy of all those around. The momentum so generated may eventually solve the problem or generate the ripple which unsettles those believing in maintenance of status quo.  The spirit of sustainability is prior, the substance is subsequent.
b: Sustainability requires acknowledgement of rights of the 'Others'- the sentient beings ( birds, beasts and unborn human and non human life)
In most societies and cultures, strands of philosophy are found which justify the rights of the 'perfect strangers' like the unborn and other living forms which provide the much needed biodiversity. It is necessary for us to understand the process through which such a consciousness is ingrained in the day to day use of resources and observance of bounda​ries. A folk song I heard ( as a part of our discussions in an action research project on watershed management in Shimoga district of Karnataka state in south India ) suggests how societies have kept the germ of this consciousness alive.
Paradox of Parrot:
In a drought year, the crop has suffered very badly. A women is coming back from the field after picking up whatever grains she could.  On the way she meets a parrot. The parrot starts staring at her. She asks the parrot as to why was he looking at her so intently. The parrot replies that he was actually confused after looking at the women's necklace. The necklace had a green agate stone.  He mistook it to be a grain.  Only when woman came closer, he realizes it was just a stone. Woman asks him had he not got anything for eating. The parrot replies that hadn't she brought all the grains from the field- even the ones which had fallen on ground. The women realizes that parrot was hungry, and she also needed the grains very badly for her children.  She asks the parrot to come home with her and share whatever she gives to her children.  But the parrot flies away leaving the woman dumb founded.
Why did parrot fly away? Did parrot realize that if he delayed search for grains other people would also pick up whatever grains were left in the fields.  He remembered his young ones who were waiting to be fed.  Did he think that poor humans were so meek and weak that they could search for grains only in a limited space where as he could fly over long dis​tances. He should thus leave the grains for the poor woman. May be he thought, he had right over the grains so long as these were in the field. Once these were in the hands of a human being, she had the right over it (an instance of superior ethic than the one we
humans use!). There could be many other interpretations.
The song speaks about a cultural system in which the right of birds are being debated vis-a-vis the right of human beings even in a drought year.

How does one interpret this song would also depend upon how one conceptualizes the right of different claimants over natural resources.  If birds were also considered as legiti​mate stake holders in the natural resources, then the viability, sustainability and effective​ness of any institution would have to be interpreted very differently.   Many times, resource scientists have taken a very limited view of human nature - a view which excludes the rights of other natural beings.  The modern conservation ethic anchored on such a view can seldom produce sustainable outcomes.
It is difficult to establish how much concern for birds still remains at large.   But several villages in  Thasar, Kutchch, Junagadh and other parts of Gujarat, Rajasthan, Karnataka and other parts of the country have voluntarily decided not to use pesticides killing the pests and the birds.  There are large number of other people who may not use pesticides because they cannot afford it.   But, there are some who do it because of respect for other living beings that their religion, culture or community legislates.
c: Sustainability through creative culture bound indigenous institutions of management of Common Property Resources(CPRs)
Most of the sustainable arrangements for natural resource management require group action through some kind of CPR institutions. While many of the available frameworks of analyzing such institutional arrangements have emphasized either game theoretic or utilitar​ian perspectives, I stress the need for giving importance to the process of rule making as much if not more than the rules per se. Further, I also feel that there is an admixture or what I may call double-helical intertwining of explicit and implicit, secular and sacred and 'this' and the 'other1 worldly consciousness in these indigenous institutions.
Feeding the birds for poaching the trees:
A village panchayat (assembly of elderman) in Rajasthan devised a unique way of punishing person who cut some branches of trees from common land where such poaching was prohibited. The offense was discussed  by the village assembly of elders. Hours of discussion  about various issues follow such as: when did such an offense take place last time; what were the choices considered then; did the culprit commit any or similar offense earlier; etc. The punishment given was to ask the culprit to stand barefooted under open sun in the hot summer and feed the birds two and a half kilograms of grains from morning to evening (Agarwal, 1990).
It may be difficult to establish relationship between the cutting of tree branches, reduction of bird arrival, increases in the pest attack or decrease in the bio-diversity because of lack of seeds brought by the birds and the feeding of the birds.  This relationship is entirely my speculation.   It is quite possible that this punishment would have been interpreted different​ly by different people in the village with some common meaning but some uncommon meanings too.  On the one hand the culprit was punished and on the other, he was supposed to have been blessed by the Gods for having fed the birds in such an hot envi​ronment standing barefoot.
An element of ambiguity characterizing such judgments provides a creative ground for exploration and speculation.    Institutions are seen to be embedded in the socio cultural and religious world view of the people.   It is quite possible that access of various social groups or classes to the same common lands may not have been equitable for all the resources.   However, to infer from inequity in availability of one resource, say, wild berries from common lands that inequity or indifference should exist in the institutions for other resources, be they of aesthetic or material nature would be a mistake.   In this case the deliberations were guided not just by keeping the interest of human claimants on the natural resources in view.
The global concern for sustainable development and conservation of bio-diversity is domi​nated by the strategies and styles suitable for essentially the degraded environments. Since degradation in environment inevitably is accompanied with the degradation of the institutions, these policies take absence of institutions as given.   Much greater reliance is placed on public interventions which in turn mean bureaucratic interventions.  The case given above questions such a bias.
d: Sustainability through multi-functional institutions of restraint, reciprocity and respect generating collective responsibility for nature
There is a custom that people go together to the forest for collection of shingle wood in Bhutan   on a particular day.   There are several implications of this practice.
a) While collecting wood on the steep slopes, if somebody falls down, there are
people around to help in the emergency.
b) Everybody monitors everybody else's collection of wood.
c) Since collection of wood has to be done keeping in mind the age, health, and
condition of the tree, corrective restraint helps in maintaining those conditions.
d) Some people are either too old, handicapped, weak or their requirements are
larger than they can manage on their own. Groups help in such cases and carry the
extra burden.
e) There are sites which might have suffered some damage due to rain, landslide or
otherwise. Since such sites are observed together, it enables mobilization of the
collective will for corrective action more easily.
f) In addition to the utilitarian dimensions mentioned above, the group action is its
own reward when there is music, fun and laughter around.
Thus, emphasis on only the economic part of a resource would not provide sufficient information or insights for building institutions that can help in managing resources sustainably.   Development is possible only through creative institutions which constrain indi​vidual choices to some extent and yet provide scope for entrepreneurship.
e: Sustainability through blending of holistic and reductionist perspective for regenerating resources
I intend to take help of a story from another epic of India viz: Mahabharat. There was a famous Guru ( teacher) who had an ashram( college) situated in a forest specially meant for royal scions.-His name was Dronacharya. Five brothers (sons of the king Pandu ) were his choicest students. Since Droanacharya was the best known teacher of the art of Archery, his students were supposed to share this excellence too. Once he took all the five brothers for an examination to a nearby place. He hung a bird on the tree and asked each one of them one by one to take an aim at that bird and tell him what did they see. When the turn of the eldest brother ( Yudhister) came, he said that he saw the entire cosmos of which the earth was a part, of which the tree was a part and finally he saw bird on the branch of that tree. Dronacharya asked him to sit down. The next brother came. He said that he saw he earth, tree, branch and the bird. He was also asked to sit down. Then came the turn of his favourite student Arjun ( the hero of the famous story of Gita). He could see only the eye of the bird. Undoubtedly, he became the best known archer of his time ( surpassed only by a tribal student Eklavya who was denied admission by Dronacharya to his Ashram since he was a commoner).
The bird of the eye reflects the extreme reductionist attitude just as the whole cosmos shows the holistic perspective. My contention is that we need both the perspectives i.e. reductionist as well as holistic, and not just any one as many environmentalists claim. Any theory building process requires drawing a boundary which renders the phenomena being studied as partial. On the other hand we need holistic view so that interconnections of different parts of nature can be seen. Sustainability requires balancing the sea saw of these two ends of the same spectrum.
f: Bio-Ethics for sustainability:
The sustainability of a resource use requires development and demonstration of an ethics which guides decisions regarding current versus future consumption of resources.  The conception of nature and relationship between human and non-human, animate and in​animate, born and unborn etc., are defined if not determined by this ethics.  The bio-ethics can raise following choices:
a) Do I draw natural resources at a rate that the resource renews itself within a
short cycle.
b) Do I draw as much as I can till it is available and once exhausted, I shift or change the resource base.
c) Do I draw less than what can be used without impairing the ability of resource to renew itself.
d) Do I draw resources only as much as I need simultaneously ensuring that the genuine needs of others are also met and the resource is renewed before it drains down to its critical limits.
e) Do I draw as much as possible, hoard it if feasible and then market it at a very high price to ensure some kind of rationing of its use.
f) Do I develop an institution which through its inefficiency ( or coercion, or both) generates a constraint on the maximum sustainable yield.
These vectors of human choices confront every decision maker involved in resource resto​ration. To what extent these choices actually influence the design of organizations is a matter to be pursued further.

Maintenance of ponds for animals and human beings, step wells and many other institu​tions guided by Muslim, Hindu, Sikh or other religious faiths survive today because of their secular appeal.   In another folk song of Punjab, a poet ended last line of each stanza with a question. The song is about a lady whose husband is a warrior and has gone to far off place on duty.   She is waiting for him to return.   In every stanza, she asks the trees, the lakes and other beings as to what should she do such that they would tell her about the time of her husband's return.   In one such stanza, the lady asks the lake besides which she is sitting, "if I remove the algae from your surface, will you tell me when my husband would return?"
It is difficult to isolate the contribution this concern may have made for keeping lakes alive. Because a norm of periodic cleaning of lake unless embedded in sacred thought may not survive for a very long time.  The poet contributed to the cause of ecological balance by instilling a concern for nature in such an implicit manner.
The challenge therefore, is to discover how does one rebuild the sacred bridge between secular ends of knowledge and power.    It is obvious that no institution can be sustained without exercise of coercion.  The concern that I have is whether the sacred beliefs which bound different cultural, ethnic and religious groups could themselves become instruments of sectarian coercion.  Would we therefore cut trees near a mosque if the mosque also housed a grave of a ruler who may not have been absolutely fair.   Similarly, would we accept the institutional legitimacy of all the Hindu kings and lords who may have exploited their people, colluded with the British during colonial period and may have used coercive power for building their palaces instead of village ponds and other facilities for common use.   On what basis would we mobilize the energy of sacred beliefs.  What criteria shall we use for choosing the symbols that reflect respect for nature, other human and non- human beings of different faiths.   Can the idea of respect for non-human sentient beings be sepa​rated from the idea of respect for human beings deriving their cultural identity from differ​ent faiths?
It is true that in the early phase of separation of church and state in Europe in the medieval period the notion of secularism acquired very different meaning. One of the standard dic​tionaries defined secularism as, 'the doctrine that morality should be based solely on regard to the well being of mankind in the present life, to the exclusion of all considerations drawn from belief in God or in future state1.  The word "sacred1 on the other hand meant, "of things, places, of persons and their offices, etc.,; set apart for or dedicated to some religious purpose, hence entitled to veneration or religious respect.

Neither the concept of "sacred” can be restricted to respect generated through religious beliefs nor secular can be restricted to the concept of caring for the well being of those who live today to the exclusion of future generations.   Sustainability in such a framework would be impossible to search in any meaningful manner.  What I have demonstrated through various examples in this part is that various societies had tried to intertwine sacred and secular consciousness.   It was done in such a manner that the sacred beliefs were refined by secular experiences and vice versa.  Thus, if Sati has to be banned because it violated a fundamental concept of fairness among men and women, the secular experience guided the struggle for reform in sacred beliefs.   Various reformist movements world over have tried to question such sacred beliefs which because of lack of questioning became highly oppressive against the weak and the poor.

The vulnerable sites such as points of origin of river, erodable mountain peaks or sacred lakes etc., are embodied with mythical metaphors or deities so as to generate fear and restrain among the people.  The modern society may convert vulnerable sites into sanctua​ries (a concept as mythical as any other used by traditional communities) and devise a regulatory force (bureaucracy) to keep people out so that other elements of bio-diversity can be protected.  Likewise, hunting of certain animals may be banned to prevent their excessive exploitation.  The measures requiring external policing or regulation are easiest to design but are seldom sustainable for various reasons.  On the other hand, the understand​ing of space and its relationships with different species in which human beings have limited rights, provides several alternative ways of conceptualizing collective action.
Larry Merculieff (1990), commissioner of the Sea Otter Commission, Alaska, raises a fundamental issue with respect to defining resource boundaries and legitimacy of people's traditional practices. He suggests that environmental activists as a result of their desire to protect animals are destroying the sustainable coexistence that native Alaskans have developed within  nature.  The activists are obviously working from a belief that shears apart animal and human worlds and then projects back misplaced human values onto animals. Merculieff counters that the native Alaskan knowledge is one based on a,
"...hundred of generations which allows us to understand that humans are part of all living things and all living things are part of us. As such it is spiritually possible to touch the animal spirit…..Our relationship with animals is incorporated into our cul​tural systems, language and daily lifestyles. Theirs (the activists') is based upon laws and human compassion…..Because we are intricately lied to all living things, when our relationship with any part of such life is severed by force, our spiritual, economic, and cultural systems are destroyed. Deep knowledge about wildlife is destroyed, knowledge which western science will never replace...I leave you with this last thought-we have an obligation to teach the world what we know about proper relationship between humans and other living things.
Similarly, in the secular tradition of science, the movements have emerged to humanize science in its social context. I however, do not subscribe to the notion that we can have science of different nationalities or continents.  There can be scientific experiences and institutions which can reflect cultural values and social experience of a given society.  That is inevitable.   But, science per se cannot provide for propositions which would hold true only in certain geographical or cultural boundaries.
I also do not think that a false distinction need be made between reductionist and holistic science as illustrated above through the example of Dronacharya and the Pandavas.  Any measurement requires drawing up a boundary. A boundary by definition implies reduction. Communication without reduction of boundaries and common frame of reference is not possible.   It is true that excessive reductionism can alienate just as excessive holism can stagnate.
For example, if everything is connected to everything, we may get a holistic picture with​out any predictive power because measurements are impossible. The question, therefore, should not be whether holism or reductionism but how much reductionism and holism.
The concept of moderation is innate in Indian philosophy.   Neither entirely satwik (the pure) nor the tamasik (impure) can be the goal of sustainable living.   All the three attributes, i.e satwik, tamasik, and the rajasikl consumerists, baser )   are necessary in harmony.  The sacred and profane likewise have to be in harmony and this is what our philosophy very ably guides.   We must constantly remind ourselves that innovations whether institutional or technological emerge in a context which reflects blending of secular and sacred.  Any theory which fails to notice this linkage is unlikely to provide a guideline for scouting, spawning or sustaining innovative spirit.


Part Two:   Building an Ethical and Accountable Network of Grassroots Innovators:   Honey Bee and SRISTI
The paradox of modern developmental paradigms is that we punish those who preserve nature and its diversity and reward those who destroy the same( Gupta, 1991, 1992). Thus, the regions of highest biodiversity are inhabited by the people who are generally most disadvantaged.   It is not difficult to understand why this happens.   What is more difficult to understand is how come the various political, social and ecological movements have ignored this linkage.
The process of creativity and innovation at grassroots level can be understood better through following propositions or issues.
1.
Biological diversity cannot be maintained without cultural and economic diversity.
The regions of high biodiversity have physical features which enable various biologi​cal species to differentiate and evolve in independent as well as inter connected manner. The physical conditions remain totally same in terms of altitude, topography, soil, fertility and structure, mineral compositions, etc.   Then there will not be stress on nature to pro​duce diversity.  At the same time, uniformity would make diffusion of natural epidemics very easy.   In regions influenced or inhabited by human beings, the diversity gets linked with survival strategies.
Same survival strategy would not be feasible at individual or group level, variability in the same is inevitable.  At the same time, this variability must expresses itself through cultural institutions.   Boundaries of resources and their exploitation for survival is mediated by beliefs that are shared within a cultural community.   It is true that over a period of time, multiple interpretations and multiple belief sets emerge.   That is how, cultures, sub-cultures and under cultures (the oppressed or the suppressed cultural identities) get developed.
2.
The survival in a dynamic stressful environment requires extraordinary innovative-
ness in order to ensure minimum subsistence.
In a drought or flood prone region or hill or forest areas are characterized by extreme variability in the environment.  While some who have access to scarce natural resources like water in dry regions or medium highlands in flood prone regions survive by maintaining their control over resources.   For the rest survival strategies imply diversification of skills,
institutions and cultural resources around their access to different physical resources. Innovations in a dynamic context become necessary if one has to survive with declining availability of natural support systems.  The innovations can be for accumulation or for survival.   The former imply intensification and the latter a mixture of intensive and exten​sive approaches.


3.         Social Interactions and communication patterns among people may vary in eco-specific manner Gupta, 1981,1985,1990)
In different ecological regions different constraints predominate requiring eco-specific mix of strategies and social structures for survival.   However, there are distinctly different patterns of finding solutions in market-dominated versus nature-dominated regions. The former regions are the well endowed, irrigated, low risk, high population density pockets. Since large surpluses are available to people, strong market forces can replace the support that might come from social institutions in nature-dominated regions.
In a market-dominated region, if a guest comes unexpectedly one can always get things from the nearby shop.   In drought, flood, forest, or steep terrain regions this possibility is unlikely. Instead one might rely on the informal co-operation of neighbors.   Similarly, if it rains in a drought-prone region on one side of the village and not the other, then the collec​tive pooling of  bullocks and implements becomes imperative so that the scarce moisture is not lost.
Communication systems involve metaphorical or analog means in nature-dominated regions largely because here ambiguity provides a forum for personal meanings.   Digital communi​cation functions on a binary, yes or no format, whereas analog communication requires messages to be coded in culturally-specific metaphors.   Metaphorical communication seems to be less precise but is hinged on historically evolved repertoire of meanings held together by a culture. Such a communication system is far less entropic i.e. disorder is far lesser. The sustainability requires that norms of the organization built to manage natural resources last long. Metaphorical communication may facilitate that. This will also imply that systems of governance will vary from one ecological site to another since the range of metaphors would vary2.
The compliance of collective decisions is much higher in analogical systems than in the digital ones.  The reason is their reliance on embedded meanings.
The settlement of lOUs in these regions can be pursued in a very large expanse of time. The other thing we notice is that, given variabilities in endowments, exchange in one resource is usually balanced only by another form of resource.   Reciprocity becomes very generalized.   It would be difficult to work out the equivalence between thatching a hut and ploughing a field. As against that, the market dominated regions generally have specific reciprocity. The significance of this concept for designing sustainable organizations is that range of incentives for cooperation can be widened.


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

2.
During 1985-86 in Bangladesh, when I was assisting Bangladesh Agricultural Research Institute, and the Council,  we were trying to look for a metaphor which would emphasize collective learning and exploration. In a predominant Muslim country, I was looking for an appropriate cultural term. ' Tab-ligue'- a concept used for collective prayer was found to convey such a meaning. Once we started using such a term for our effort, several embedded meanings of the process got conveyed automatical​ly. The difference between teacher and taught did not exist. Every body was supposed to learn from each other emphasizing lateral learning.
When we take into account generalized reciprocities, we are trying to promote nested relationships. These relationships grow in an environment of trust, sharing and long term perspective. The difficulty in arriving at precise equivalences of exchanges generates pressure for inter-personal or inter-group negotiation and understanding the spirit rather than procedures. Public managers commit a mistake when they assume that precise quan​titative appropriation of benefits and costs are a necessary condition for generating sus​tainable incentive for participation in organizations for natural resource management.
4.         Sustainability requires coordination among Access, Assurance, Ability and At​titudes of the households.
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( Gupta, 1990, Own Compilation)
The access to ecological resources influences the kind of assurances household may need to convert their access into investments. Access to Institutions, technology and cultural resources modify the way different classes of people would evolve their options for dealing with each other as well as with the resources.
The time frame in which sustainable options become feasible may depend upon the tenurial rights or assurances available to various resource users.  Two kinds of assurances needed are:
i) Vertical assurances i.e. future returns from present investments. If I grow a         tree today, will I be allowed to cut it tomorrow.
ii) Horizontal assurances i.e. others behaviour vis-a-vis one's own.  If I don't graze my animals on common land, will others also not graze.
The assurances about the nature of technology, access to resources, cultural continuity or change would have a bearing on the way Institutions evolve. The attitudes are both the result or the outcome of the experience with resource utilization and also the causal in​fluence on the response to institutions.  The attitudes provide a cultural basis of institu​tional working.
All the four As i.e. access, assurance, abilities and attitudes, must be appraised in a system level intervention for it to be sustainable.  The advantage of the framework is that if we know any two dimensions we can speculate about the third.  And if we know three, we can speculate the fourth.
5.
In every society, there are odd balls who think differently and extend the horizon of thinking through experimentation and value addition
During our surveys of innovations, we discovered that almost in every village there were a few people who thought differently and acted differently.  They had the fortitudinous capacity to deviate and generate their own ideas to solve problems.  The search for innovations  can become very effective if one recognizes these odd balls and understand the cultural and institutional space they represent. Many of these odd balls have altruistic streak in their perspective, have capacity to see cross connections among different components of nature and are always pursuing one or the other experiments to improve their efficiency through local materials.
For instance in a recent meeting of innovators at Dantiwada campus of Gujarat Agricultural University, this phenomenon was brought out very strikingly. It was mentioned that many farmers put  Calotropis Gigantia ( Akra) leaves and twigs in the irrigation channels or on the entry points of rain water in their fields to control the infestation of aphids in Mustard and striga in Sorghum. We had heard about these two innovations earlier. We were thus keen to learn how did this idea occur to respondent farmers. Among ten farmers, only two articulated the process. One of them ( Panchal Bhai) mentioned that he had never observed aphids sitting over this plant. A scientist sitting there questioned his claim and argued that it was not true. Panchal bhai immediately retorted that the scientist concerned was per​haps missing one point. The colour of aphids who did visit Calotropis was yellow where as the one which attacked the crops were green in colour.
This plant has been used by farmers in different parts in so many different ways that one has to appreciate the variety of analytical approaches or heuristics that farmers use to approach the same problem or use the same material. In another case of Ipomeae fistulosa ( naffatia), we learned about its use as a source of herbal pesticide in Bharuch district. We travelled from Baroda to Bharuch and stopped every ten kilometers to check whether near by farmers knew about such a use of this plant. Ipomeae was  found in abundance on the road sides as well as on farm fence.
Except in one village, we did not come across any place where the farmers had discovered such a use of the plant. It is possible that such an innovation may diffuse among other villages in due course. There are studies which show that some of the very recent innova​tions once internalized are pushed back in history. These are claimed as a part of long standing tradition. One has to be careful in interpreting such accounts of 'traditional knowledge'.
6.
Hitting the Moving target with balls, arrows and spears: triggering innovations
through different approaches in different places
Discoveries can take place by accident or through a reasoned analysis or a combina​tion of both. Sukhatme bhai ( an entrepreneur who developed one of the first commercial
herbal pesticide viz: Indiara3 once mentioned about how he came to know of a particular ingredient of herbal pesticide. One of his friend had a cow at his farm. One day mustard was spread out for drying. The cow ate it excessively and developed toxic  symptoms. When Sukhatme   bhai learned about it, he thought of exploring use of mustard extract as a pesticide in combination with other products. Similarly another use of the same herbal pesticide was discovered by accident. One of his friend had taken Indiara solution for spray on his crops. One day by chance, some of the solution fell on the PVC pipes lying around for subsequent use. There was a severe problem of rats at his farm. These rats used to cut the pipes used for irrigation purposes. The pipes affected by Indiara solution were found to be immune to rat attack. Sukhatme bhai thought why not use the Indiara as an additive in the PVC solution while making pipes. May be such pipes would be rat resistant.
Not only that Sukhatme bhai had keen observation but he could imbue even his clients with equally keen observation. Every client became, as if, part of his research and devel​opment system.   Such innovations take place not just among entrepreneurs but even among illiterate farmers.
Sometimes, an innovator searches solutions of a problem and at other times, they may get solutions in one context and they may look for problems  to which these solutions can be fitted.   In still other cases, innovations may be triggered by metaphor, an analogy or cross sectoral application.  The same person may involve different heuristics in different innova​tions.
In one case, the idea may grow and then the concrete experiment may be taken up.   In another case,  step by step incrementalist approach can be taken up to generate solutions. Sometimes, innovations involve blending of existing materials and recipes with new mate​rials.  Whereas in other cases, totally new approaches or materials are incorporated substi​tuting the prior practice.   Different farmers and artisans may use different means to hit the targets which are seldom stable.
7.         Farmers can do right things for wrong reasons.
The case for building bridges between modern science and local knowledge is no where so strong as in this case.   In 1984-85, when I was doing a study on, 'Matching Farmers' Concerns with Technologists' Objectives:   A Study of Scientific Goal Setting', I was told about a practice in some villages in District Mahendragadh in Haryana, farmers grew coriander around gram field.  They believed that coriander repelled the pests of gram. A three year long research experiment in an international research centre triggered by our observation revealed an entirely different process.   It was found that the coriander did not repel the pests, but attracted the predators of the pest through high content of nectar in its flowers.  The scientific experiments by generating these insights enabled search for other such plants.  Similarly, there are many other examples of veterinary medicine or plant protection in which farmers have attributed a proper functional relationship to an improper logic.   Modern science can help the farmers to add value and improve efficiency by direct​ing attention to the proper causal route.

3.
It is tragic that despite repeated attempts and approach to a variety of key actors, he could not obtain certification from Central Insecticide Board. That did not prevent him from sharing is product and right​ly so with the needy farmers. One does not have to think too far why CIB may have hesitated in giving such a certificate despite availability of all the relevant test reports, efficacy reports from universities etc.

But the reverse is also true. Modern medicine also has cases where a drug works but why is not known. While modern science has no hesitation in retaining  such conjectures or propositions, a demand is placed on local knowledge systems to explain the causal connec​tion before claiming acceptance ( not that it matters for farmers in all the cases). Dr Farnsworth at College of Pharmacy at University of Illinois has demonstrated that out of 114 plant derived drugs, the derived drug was used fro the same purpose for which native people discovered the use of the said plant. Local communities and innovators had estab​lished the causal connection between the source and its effect. Modern science merely amplified the effectiveness through the development of a synthetic analog, or making extraction efficient or combining it with other facilitative substances or transporting it to the right parts of the body for speedier action. Of course farmers of indigenous herbalists got no share out of the profits out  of the value addition in their research4.
8.         The innovations may remain localized and not always because they are less effec​tive.
In an environment where competing values create pressure for more and more commercial outlook, it is not uncommon to find farmers in the same village ignoring a low external input  technological innovation.  There are many reasons why this could happen :(a) The farmer who has done the experiment is reticent about it, does not want to talk about it, does not consider it extraordinary enough to talk about it, (b) while people know about the practice, they have access to alternative commercial input based technology which is status linked, shows effects quickly and/or  apparently more convenient, (c) in the modernization framework, recourse to a local whether contemporary or traditional innova​tion does not get a peer approval easily, (d) the innovator may be secretive, or (f) an innovation may require certain cultural beliefs indicating certain conditions of performance which other farmers may not be willing to provide.   In addition to these reasons, sometimes there may be some specific bottlenecks which may explain lack of familiarity with or diffusion of a local innovation.  The general disdain for something which is local and familiar is well known.
9.         The lack of appreciative peer group prevents many innovations from being scaled up or networked.
While market forces and modern institutions- public and private - connect the con​sumer of commercial inputs, they have obviously no interest in networking those who don't consume enough.  Whether because of factors mentioned in point six above or because of lack of networking support, the innovators do not often get to know each other.  They cannot build upon each other's innovations, critique respec​tive ideas or provide encouragement to sustain the spirit of innovators.  The ab​sence of peer group also slows down the growth of ideas.


For details of the 114 drugs and other examples of the contribution made by local knowledge about the biodiversity, see Biodiversity, ed by E O Wilson, Washington: National Academy Press, 1988. For other references on ten concept of farmers' rights and their intellectual property rights, see Gupta Anil K, 1991, Sustainability Through Biodiversity: Designing Crucible of Culture, Creativity and Conscience, Paper presented in the International Conference on Biodiversity Conservation held at Danish Parlia​ment, Nov 8, 1991

10.      Macro economic policies may influence the rate and direction of local innovations.

Many times the innovator may give up further improvement either because of lack of appreciation from others.   But sometimes availability of cheaper alternatives or distortion in market prices may reduce or increase the incentives for innovations.   For instance, in a case of diesel run compressed air oriented pump sets, some farmers abandoned the use of a valve needed for regulating the flow of compressed air because availability of cheaper electricity did away with the advantage of diesel engine.   The fact that excessive ground-water exploitation may also take place because of same reason is another aspect of the problem.   Similarly, the tariff and tax policies influencing the import of wool or rags may influence the demand and market prices of indigenously produced wool and its basic products.   While a detailed study needs to be done, it is possible that some innovations would not progress because of unfavorable macro economic policies.  At the same time, those innovations which are triggered by internal values, religious faith, or other such world view variables may not show much vulnerability to changing market environments

11.      The search for innovations developed by the people without outsiders help can be traced both in the traditional wisdom as well as contemporary sources of creativity.
The confusion between traditional wisdom and contemporary innovations is to be avoided.  Traditional wisdom refers to practices which have been followed from time immemorial.   It is possible that some of these practices have not been renewed and hence reflect a fossilized state of knowledge.  On the other hand, many of the contemporary innovations may have occurred recently.  The institutional context of both may have some similarities but some differences.   Same innovator may follow traditional wisdom in one case, contemporary innovation in another.  The focus on traditional wisdom obscures the continuing tradition of invention.   It also changes our approach to conceptualize the process of development.   If people are just the carriers of fossilized knowledge, then the initiative for change must come from outside.   But, if we visualize them as a source of endogenous innovations, then we have to consider those innovations as the basic building block of any future strategy of development.

12       The tradition of research on indigenous/local innovations is a long, though faltering one.   Tracing it in segmented view of history may do more harm than good for embedding it in modern institutions.

Researchers have looked at the issue of local knowledge both in pre and post inde​pendence.   Agro Horticulture Society during 1836-1858 provided a platform for exchange of views on, among other things, farmers' experiments, crop introduction, logic of farmers' own choice of technology, on-farm research.   It is a different matter that transaction of this society may not suit the image of this period that we may have in our mind.

In the second issue of Honey Bee ( our news letter to be described later) we began with the discussion on the Gospel of Dirty Hand enunciated by Dr. K.M. Munshi in 1951-52 providing a framework for linking the soil, the toil of the field worker and the farmer with the soul of the learners and users of knowledge.   Unfortunately he did not gain much ground in the bureaucracy or technocracy.   We also referred to a Griffith Memorial lecture by Mazumdar in 1925 on the ancient Indian science of Botany in Calcutta.   Two masters theses guided by Dr.Y.P.Singh, way back in 1965-67 on Indigenous Animal Husbandry

Provided perhaps the first acknowledgement of indigenous knowledge by formal scientists. Ashis Nandy planned a large research project on ethno agriculture so that the science and culture behind farmers’ wisdom could be systematically catalogued. He could never get through the labyrinth of bureaucracy because the ‘Green Revolution’ was serving us well in the late seventies. Shri. Dharampal in a book on Indian Science and Technology in the eighteenth century (1971) brought together several travelogues written by Britishers who visited India 150 to 200 years ago testifying to the brilliance of Indian scientific genius.

These references were intended to persuade the readers that they should not develop a false pride in being involved in something very new or something very unique. The interest in learning from the peoples’ knowledge has been there in every culture and practically in every era. It is just that the elite fails to build upon these enquiries and therefore societies get trapped in a downward spiral of decay, generation and strife. 

13. Contrary to popular belief the emphasis on local/indigenous knowledge in agricultural text books was far stronger during colonial period than in the post independence period.

A large number of text books in agriculture in Hindi and English during 1905 to 1965

contained examples of best of the modern as well as the best of the tradition. In the post 1965 period, the references to the best in the tradition disappeared from the text books in agriculture. There could be several reasons for this major shift, the important being the influence of green revolution technology as well as the close linkage between Indian Agricultural Universities and western institutions. The result has been that students have had no introduction to the sources of traditional as well as contemporary innovations. In a separate study, I had shown that large number of agricultural scientist were aware of the farmers’ wisdom and innovations, but somehow they never considered this knowledge worthwhile for experimentation purposes except in a few cases. In some universities such as in Gujarat Agricultural University (GAU) there has been a greater attention to the issue of indigenous/local knowledge and need for building bridges between two knowledge systems. Dr. Janakiraman, Director of Research at GAU has constituted team to collaborate with our network in closely studying the insights learned from the farmers.

14. Much of the documentation whether ethnobotanical or otherwise by social or natural scientist has been extractive in nature. 

Almost all the researchers who documented knowledge of local communities and people

never share this knowledge back with the people in local language. The question of citing the farmers in the publications based on their knowledge does not arise. The most serious tragedy is that International Association of Ethnobiology despite repeated suggestions has refused to recognize the rights of local communities in the knowledge they produce. In this discipline, the extraction is celebrated. Most of the ethnobotanists have become an extended arm of the pharmaceutical industry (knowingly or unknowingly).  

Stemming Erosion of Local Ecological and Technological Knowledge Systems: Birth of Honey Bee Network

Many of the above features of local knowledge system clearly indicate that exchange of knowledge between researchers and corporate professionals cannot be sustainable if it remains asymmetric.

Erosion of knowledge is a much more serious problem than the erosion of natural resourc​es. We can probably reverse the declining  productivity through watershed projects or other resource conservation strategies.  However, erosion and regeneration of knowledge and resources have  to be seen in a single-multiple generation framework.
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1 and 5

b) Very Poor

2 and 6

c) Medium
1 and 7 if local knowledge is incorporated in strategies of
regeneration. The knowledge will also be eroded if not used.
d) Sustainable
3 and 7,4 and 8

e) Endangered
3 and 5 can happen when park or sanctuary like state-con​
trolled conservation of resources is attempted, keeping people
out of the resource. If knowledge is eroded, the erosion of
resource can't be far behind.
f) Not Possible
4 and 8

g) Possible
2 and 8, if knowledge has been documented through efforts
like Honey Bee and is available to people, regeneration of
resources is possible within a long time frame.
Increased emphasis on providing short-term relief, employment and other means of sub​sistence in high-risk environments to alleviate poverty and stress erodes the self respect and dignity of disadvantaged communities. The latters' will to struggle and innovate gets subdued.   Both the resource and the knowledge around this resource get eroded. It is to overcome this bias in development strategies that we initiated the Honey Bee network five years ago.
This network  aims at identifying the innovators (individuals or groups) who have tried to break out of existing technological and institutional constraints through their own imagina​tion and effort.  What is remarkable about these innovations is the fact that most of these require very low external inputs, are extremely eco-friendly and improve productivity at very low cost.
It is necessary to note here that organizations of creative people, which take of the form of networks or informal cooperatives or just loose associations, would generate a very differ​ent kind of pressure on society for sustainable development. The spirit of excellence, criti​cal peer group appraisal, competitiveness and entrepreneurship so vital for self reliant development, may emerge only in the networks of local "experts', innovators and experi​menters. It is true that every farmer or artisan does experiment. But not every one is equal​ly creative and not in the same resource-related fields. The transition of the developmental paradigm from a victim's perspective to that of the victor's is the answer.
The organizational principles which guide collective action in different regions would ob​viously have some common, but many uncommon dimensions.
The institution-building process involves simultaneous intervention in eight dimensions of organizational change, viz: Leadership5, Stake Building8, Value Reinforcement7, Clarifying


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

5. The iterative, rotational and interactive leadership models are the only ones which sustain local community organizations. A study of Chenchu food gathering and hunting tribe in Andhra Pradesh (Gupta, 1983, 1987) revealed three principles of sustainable organizational sustenance; First) The leader and follower can iterate The leader in honey collection sub-group has no particular skill in hunting group and becomes just a follower in that group. Second) The skills and not status determine the leadership! the person who knows the most critical functions in a task becomes the follower rather than the one who is chief of the tribe or his kin. Third) the pooling is independent of the redistribution. The honey, game, food, fish or fuel is shared in this tribe among all the members and not just the ones who went on the expedition.
6. The orginal model of IB which emphasized on the inter-organizational changes is less useful now. The evolution of stakeholders' interest in the organization plays a vital role in the self reliance process.
7. Some values are brought by the members of any organization along with them but some are acquired in the organizational life experience. It is these values which have to be so shaped that reliance on external instruments of control and supervision becomes less important.
Norms and rule making process8. Capacity Building9, Innovation and creativity, Self -Renewal10, and Networking.
The Theory of Institution Building11 (IB) has to be significantly remodeled because of his​torical reasons.  The IB processes were evolved to increase the capacity of third world organizations to receive funds/aid and use them efficiently and effectively.  The problem was defined from an external perspective and was resolved or sought to be resolved accordingly.  Such a perspective provided only limited insights for strengthening the capac​ities of organizations which have emerged autonomously at local level.
Empowerment through Documentation  of local Innovations, Value addition and networking : The Case of Honey Bee
Value addition
In most cases of conservation of natural resources, sufficient attention is not paid to local value addition so that higher share of incremental income is generated in the local econo​my.  Empowerment through value addition is a concept that may help in generating sus​tainable market supported solutions.  This is all the more important because regions of high biodiversity are also the regions of high poverty.  Several factors have contributed to this linkage.  A global initiative started by us, SRISTI (Society for Research and Initiatives for Sustainable Technologies and Institutions) takes note of the following factors to generate viable options.
(a) The regions where bio-diversity is high, (primarily due to diversity in soil, climate and other physical and social structures) are also the regions where poverty levels are very high;
(b) The poverty is high because markets are often unable to generate demand for di​verse colors, tastes, shapes and qualities of natural products2. Products of mass consumption particularly when processed by machines have low variability because throughput by machines has to be of uniform quality.
------------------------

8. The rule making process is the one of the most crucial aspect of the IB in any organization. The fine tuning of rules, norms and belief system in accordance with the strategic future directions is not a function of just the leader. The group has to collectively evolve the norms and changes there in so as to ensure that collective spirit is maintained.
9. One of the most inappropriate term in the developmental jargon is the % unskilled' labour. There is practically no person who has no skill what so ever. The challenge is to provide space with in and outside the organizations for each member to grow. The learning systems at individual and collective' levels are to be strengthened in such a manner that the errors are not masked and corrections are not delayed too much.
10. The process of self renewal requires recalibrating the scales of measurement periodically. It is the abili​ty to discriminate finer shades of the colour of life which in the normal course may be missed. The historical perspective helps just as does the urge to relate to larger social causes. One can not discover the immense source of energy to pursue any specific goal till one finds the broader dimension of growth.
11. Several reviews exist elaborating the concerns in the matter but within the externally aided process of IB ( Upho 1986; Wildavsky, 1978, pareek, 1981;Laudu, 1972; Essman, 1972; Ganesh, 1980; Sachdeva. 1981; etc.). Gu1982 a, b, and Pastakia,1992 discuss the IB process from with in.
(c) The regions of high diversity also have very poor public infrastructure (just in
tandem with weak private market forces) because the people have limited surplus to attract public servants, and they are less articulate and organized to create political pressure (except though insurgent movements as is becoming evident from different parts of the world).
(d) The low demand for ecological and technological skills of these communities char​acterizes them as 'unskilled3' labour pool fit for being a part of the urban slums, squatters or other similar work force. Once the knowledge system is devalued, the cultural and social decline follows.  The tenuous  relationship with the nature is ruptured. The ecological degradation spurred by various external resource extractors is aided and abetted by many poor as well as not so poor people for whom survival in short term seems possible only through eco-degrading strategies.
It is in this context that a global voluntary initiative was launched five years ago to network the people and the activists engaged in eco-restoration and reconstruction of knowledge about precious ecological, technological and institutional knowledge systems of people.
Global networking: Honey Bee
Honey bee - an informal newsletter started four years ago  is an effort to make the
'Golden Bird sing again1.  We had realized that much against the conventional understanding poor people were poor indeed, but not so poor that they could not even think.   For them the experimentation and innovation was a matter of  life and death given the uncertainties of nature expressed through droughts, floods and hail storms.
Honey Bee network newsletter is brought out in five languages in India (Hindi, Gujarati, Malayalam, Tamil, and Oriya) and  Zonkha in Bhutan  so that dialogue with the people takes place in their own language. The creative people of one place should be able to communicate with similar people elsewhere to trigger mutual imagination and fertilize respective recipes for sustainable natural resource management. The Honey Bee network is headquartered at SRISTI (c/o IIM-A) — an autonomous NGO -- and supported by individual faculty at RM Centre For Educational Innovation at IIM-A.
We realize that the technological innovations cannot survive without institutional innova​tions and support structures. Hence we have been documenting the ecological institutions which have been evolved by the people to manage knowledge and resources as common property.
We insist in our work that two principles are followed without fail: one) whatever we learn from people must be shared with them in their language, and two) every innovation must be sourced to individuals/communities with name and address to protect the intellectual property rights of the people4.
It is also possible to take the current global debate on biodiversity and peasant knowledge beyond rhetoric. Our network extends into 57 countries at present. Some of the colleagues have started similar documentation in their respective regions. Offers have been received for Nepali, Sri Lankan, Ugandan and Fulfuldi (Mali) version.


An experiment in People to people learning
We started the first issue of Honeybee with a note prepared by a scientist of Gujarat Agricultural University illustrating the lessons learnt by him and his colleagues from a careful study of farming innovations, traditional wisdom and localized experiments.  This, we thought, would encourage the other scientists to make their tacit knowledge explicit. In any case nothing is gained by considering farmers as "know alls' and scientists as 'ignoramuses’.   Dialogue very seldom takes place amongst people with unequal respect for each other.

We also enclosed with the first issue a letter in Hindi from a developmental worker in Bihar cautioning us about the possible hazards of documenting local knowledge.   His contention was that the poor had nothing else left with them.  Do we want to drain them of this resource also?  Will documentation and value addition not lead to a situation as in Assam where the people and workers who grow quality tea cannot afford to consume it.  The best tea comes to London.  Will the prospects of wider application of this technology reduce the local advantage and if not, how did we plan to avoid these dangers?

Honeybee also appeals to fellow researchers, activists and planners in other developing countries to identify native wisdom both to inspire and also to provoke the young minds to explore.   In every country a very strong oral tradition of knowledge generation, validation, scrutiny and diffusion exists.  Honeybee strongly believes that boundaries between formal and informal knowledge systems may often be false.  The informal system may have formal rules waiting to be discovered.  The formal system may have informal beliefs, accidents, or conjectures providing impetus for further enquiry.
We have already collected more than twelve hundred 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 N resource poor farmer1 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.
The scope for linking scientific search by the scientists and the farmers is enormous.  We are  beginning 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 Honeybee 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 put cut thirty to forty days old sorghum plants or calotropis plants in the irrigation channel so as to control or minimize termite attack in light dry soils.   Perhaps hydro cyanide present in sorghum and similarly other toxic elements in calotropis contributed towards this effect. There are 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 experience 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. However, such a model of market would be highly decentralized, competitive, open and

However, such a model of market would be highly decentralized, competitive, open and participative.
SRISTI (Society for Research and Initiatives for Sustainable Technologies and Institutions)
Honeybee in that sense is an effort to mould markets of ideas and innovations but in favour of sustainable 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 entrepreneurial ability to generate returns from this knowledge and (d) enrich their cultural and institutional basis of dealing with nature.
Biodiversity Contests: Building Long Term Stakes of Children and Adults
No long term change in the field of sustainable natural resource management can be achieved if children do not develop values and worldview which is in line with the sustain​able life style.  Children learn far better through competitive processes involving fun and pleasure.  Accordingly, biodiversity contests have been organized for children of primary schools as well as the adults in different parts of the country.
On a given day, all these children - boys and girls -- are asked to bring all the plants which they know about along with a list of their names and uses.  A similar contest is organized among the adults.   Prizes are given for the best performance in different age groups.   For instance, in one of the first such contests organized in Madurai with the help of Mr.P.Vivekanandan, SAVE, a student of age twelve got first prize by identifying 116 plants with their uses.  The adult who came first could identify 240 species.
The remarkable thing in this contest was that a child of twelve years of age had completed half the intellectual journey compared to the maximum of the local community.   Unfor​tunately, there is no future for this child if he wants to grow as an ecologist or herbalist. He would have to unlearn all this knowledge and learn a for apple, b for boy or c for cat, etc.  Any discussion on sustainability becomes meaningless when we cannot generate viable institutional choices for those who already know and have concern for local innova​tions and knowledge systems.
In a separate contest in Uttar Pradesh, a son of a brick-kiln owner came first with 98 species and two girls came second.  The shepherd's son in the first case or brick layer's son in the second case pose a greater challenge to us for devising viable alternatives for sustainable development.  It is well known that enrollment rates are very low and drop out rates are very high in the schools in disadvantaged regions.  The irony is that eco-knowledge rich, but economically poor children from these backward regions have to become unskilled labourers and occupy the lowest income occupational niches in urban areas.   Progressively, the disadvantaged regions are drained off not just the ecological resources, intellectual knowledge but also human resources in the form of young able-bodied people.
Part Three:  Towards a new ethics of discourse on local knowledge system
SRISTI and Honey Bee Network differ in some fundamental ways from the existing ecolog​ical networks.

1. Pursuit of Structural Changes through Non-violent means:

We do not approve of use of violence in settling of disputes even with the sworn enemies of sustainable agriculture or local creativity.  We feel that recent attempt by some farmer movements in Karnataka to burn a multi national seed company office must be con​demned.   It is all the more regrettable because it is done in the name of Gandhi and poor third world farmers maintaining high diversity.   The irony is that most of the political farm leaders come from the affluent regions with minimal biodiversity.  While these farmers had no hesitation in benefiting from green revolution technologies, they would not like to let biodiversity rich, economically poor farmers benefit from the patenting and other provisions of international trade.  Gandhi had withdrawn his struggle for freedom not once but several times when he feared that leadership would pass in the hands of people believing in violence.  He realized much before any one had speculated that power achieved through violent means can never generate democratic pluralism.
It is possible that some of the 'crusaders' on behalf of third world farmers may not realize the contradiction  between their professed claim and the actual consequences of their action.  They do not realize the demand for organic food or other material from western countries as well as elite with in the country is increasing.   Majority of the poor dry farm​ers, cultivator of flood prone regions, high altitude farmers, etc., do not put chemical inputs into their crops.  Many of these creative organic producers do not get any premium on their production in the market place.   If the consumer demand for organically grown food and other products has to be mobilized within and outside the country, then elimination of protection against the export of such materials from developing countries envisaged under GATT must be supported.  The entire political economy of alternative agriculture rests on some fundamental promises.
2.
Compensating Local Innovators and their communities:
The only strategy which can break the nexus between biodiversity and poverty is if people can add value to this knowledge and generate returns from this knowledge. We have to invent different ways in which communities and people who maintain biodiversity can be compensated.  Both Honey Bee network and SRISTI are committed to this goal.
In a recent paper (Gupta,1991) entitled, "Sustainability through Biodiversity: Design​ing Crucible of Culture, Creativity and Conscience" (IIM Working Paper No. 1005) four kinds of compensation mechanisms have been suggested.


	
	

	
	


Four kinds of compensation for innovations can be:
a.
Material- specific
b.
Non-material specific
c.
Non-specific material
d. Non-specific non-material


The material - specific compensation would include royalty payment to a particular individ​ual or group thereof. The non-material specific would mean a reward of honour by means of recognition without involving any monetary compensation. The non-specific material implies monetary investment in an institution serving the innovative people and disadvantaged groups.  Such an institution would use the resources for the preservation and augmentation through experimentation and value addition in the innovations.  This institute can also apply for patents in the name of people and in due course use the surplus for modifying property relations in the local areas. The non-specific and non-material instru​ment of compensation would mean changes in the basic protocol of dialogue on intellectual property rights. This will also imply improvement in the legal environment regarding right of people over resources around which they have developed various innovative strategies of management.
There are obvious value judgments involved in the process of deciding which route or routes may be chosen for compensating different kind of innovators. The non-material non​specific one may appear least cumbersome. But even this may set the trend in a very damaging direction. There are examples of several networks which give false prestige to particular kind of works ( which draw upon western dominated conceptual framework) and ignore the rest. Thus there is no route which does not involve risks. This framework helps in making our values explicit.
3.
Building pride in local knowledge traditions: curriculum reforms
The continued functioning and the strength of the institutions, that kept the environ​ment protected, depends on how successfully the future citizens of the country are introduced to the heritage which generates respect for these institutions.  The viabil​ity of these institutions depends on the inculcation of these values in the children especially in schools.
4.
The culture provides a 'grammar' while technology provides new 'words'.
The meanings of life which is ecologically sustainable and economically just can be discovered only through blending of both. "Oral traditions", as Gold observes, "as aesthetic compositions and as cultural performances, provide substantial articula​tions of an indigenous perspectives"(1991). A repertoire of these nature respecting traditions needs to be built as a part of developmental strategy. Adult education programmes could be built around a systematic discussions of these parable and puzzles. Collective processing of these knowledge traditions would generate new perspectives about modern problems. Since local communities and networks would have certain meanings which would be common to them as well as some meanings which would be uncommon, the discourse would give rise to a creative situation of mutual learning.
5.
How do we build viable links between the scientists and the local innovators:
Our network  includes scientists from not only agricultural research institutes from India but also from other countries in south and north. Our contention is very sim​ple. Any practice which works now or in past did so because of the underlying

tific principles. The criteria of effectiveness or validation do differ in different knowledge systems. Given a multi-dimensional valuation process, it is necessary that inter-disciplinary framework is used to make sense of varying criteria of evalua​tion. 

Several scientists have argued for the need for building bridges between the two knowledge system! Richards, 1989; Pacey, 1990; Atte,1989; Warren, 1990; Pal, 1991; Verma and Singh, 1969, Prasad, 1987, Upawasa, 1992; Chambers, 1988; Gupta, 1981-1993). Some have argued that the two systems must remain separate (Periera, 1990; Goontilake, 1984; Balsubramaniam, 1988, Vijaylaxmi and Sundar, 1993). Some have practiced the alternative agriculture taking best from each system ( many farmers in Honey bee network, Reddy, 1990). There were many who argued for blending the two systerms in past ( Gaya Prasad, 1915, raghunath Mal Rai, 1943, Munshi, 1952 etc;).

We feel that many concepts in modern science have come from a careful study of traditional or contemporary innovations. In the process such tool shave been devel​oped which make such measurements possible that were not possible with bare hands or eyes. In any case, a good artisan does not blame his or her tools. We have to use scientific knowledge like tools which in good hands may deliver  pious results and in bad hands may deliver catastrophic results. In any case more than science, it is the polity and the institutions which influence have determined the relationship between nature and human beings. Should we not restore the balance between rajasik, tamasik and the satwik?

Summing Up:
In this paper, I have looked at the ethics of knowledge extraction, value addition, dissemi​nation and revalidation. We  have no doubt that the technological systems suitable in past for low population density and size societies, may not be able to provide for diverse needs today. At the same time, we are quite conscious of the fact that the traditional technolo​gies can serve as heuristics for further exploration. Our plea is that while we must pursue study of every thing that is good in our own traditional knowledge system as well as in that of others, we should not lose  sight of contemporary innovations.     Any theory of framework that does not load the dice in favour of those who experiment, innovate and blend secular and sacred knowledge systems is unlikely to last very long.

I may end this paper with the help of a small story. There was a man sitting besides a river. He was praying to God  with a very high degree of devotion. A saint while passing by noticed him. He was impressed with his devotion. He stopped and asked him to ask for a boon. The devotee asked for a Paras stone so that he could convert any thing he wanted into gold. The saint told him that only one such stone was lying in the pool of stones near by. He will have to search the same. Saying this, the saint went away.
The gold seeker took a piece of iron and sat besides the river. He took stones one by one , touched with the iron piece and threw in the river. He went on doing it for some hours. The piece of iron was still the same. He was getting impatient. He started the speed of picking stone, touching it with iron and throwing it in the river. After a while he saw that he was holding a piece of gold in his hand. But by that time it was too late. The real stone had till then been thrown away.

This is the tragedy of our society. We have got so used to failure that when an opportunity indeed comes our way, we take no time to throw it away. The revolution of alternative agriculture offer us an opportunity to become a global leader. We are rich in biodiversity. We have the individuals and the communities that have evolved a very sophisticated knowledge system around this biodiversity. The whole world is looking towards the coun​tries like us which have a rich tradition of invention of sustainable technologies and institu​tions. These innovations in many cases are set in double helical structure of secular and sacred. We should not miss this opportunity. But we will, if we started looking for the golden stone only in the traditional repertoire of sciences. After all we can look for minute signs of innovation using a telescope suitable for looking only afar, into an invented his​tory,

End Notes: 1.
I am referring to some friends who have justified forcible demolition of Ayodhya mosque believed to have been built by Babar at the place of birth of Lord Rama. They treated the mosque as a symbol of alien rulers who had conquered this nation. The other symbols of oppression in the form of big palaces built by Hindu rulers who exploited the masses ( Hindus or Muslim) and collaborated with British rulers are ignored. The point here is that the blending of different identities is possible around symbols of cooperation as well as symbols of conflict. The process of creativity and innovation described at grassroots level in this paper makes a case for redirecting the energies of masses towards the goal of reconstructing society through innovation and not stagnation.
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End Notes: 2

1)
There are some exceptions to this dominant trend. French wine produced out of grapes grown on particular small patches of land has generated strong consumer demand, notwith​standing the recent GATT or EEC provisions reinforcing uniformity of production systems). Tea and  honey are two other such products. These exceptions only prove that market finds it difficult but not impossible to reinforce biodiversity. We have to discover the right kind of incentives and regulatory framework, which will induce markets to do so.

2)
We do not think that there is any person who does not have any skill. The term 'unskilled’ is infact an admission of our inability to deal with knowledge of others.

3) 
We have noted the interpretative statement President Clinton has appended in April, 1993 to his decision to sign the Biodiversity Convention agreement. We intend to continue our struggle for overcoming the asymmetry in the rights of indigenous communities vis-a-vis the biotechnological and other companies in the developing countries as well as in the West. We do not agree with those who argue that IPRs of local communities are violated only by the Western companies. We also do not suggest that companies which invest in research and development of various crop varieties or drugs or other products based on knowledge and resources conserved by local communities should not be compensated. On the contrary, SRISTI believes in extension of similar protection to the primary sources of ideas, inventions, innovations and institutions for conservation of biodiversity and related knowledge system.
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