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 Introduction
Do people always know what is best for them? Can the institutions for natural resource manage​ment improve and become efficient just if we leave the control in the hands of the local communi​ties? If the answer to the problem of sustainable resource management was simply  “keep hands off”, there was no need for this or any other research. The choices  can be resurrected or refined from traditions and / or isolated from contemporary creativity of poor and rich people as well as scientists and other professionals. The task ahead is to weave these and many other choices in the tapestry of local futures. How do we - the outsiders- enable members of local communities to evaluate their choices and also to decide under what terms they wish the participation of external facilitators( as well as those who retard) i.e.  us,  is the subject of this paper.

I believe that sustainable resource management options can not be designed without building upon local ecological knowledge system and indigenous creativity. At the same time I also realize that natural resources have been degraded in many cases to such an extent that the restoration of the resource health only through local resource and acumen may not always be possible. Further, the struggle for fair access to natural resources by people living off these resources, like aborigines and  other rural disadvantaged communities is often aimed against state and its coercive instruments of governance. Help by outsiders who understand  the sources of these conflicts can ‘empower’( a much abused term) the local communities.

Policy makers obviously are in need of a framework in which they can mobilize external and local information, knowledge and resources through organizations and institutions amenable to control by people. It has to be recognized that some times self-help potential of local innovators or communi​ties can be impaired precisely because external help ( often inappropriate ) is made available even for purposes for which local solutions exist. Such an approach does another kind of damage. It can reduce the social esteem and peer approval for indigenously crafted solutions. Once that happens, the will and spirit for self reliant development starts withering away.

In the current context of structural adjustments going on in most developing economies, the ena​bling rather than provisioning role of the state needs even further emphasis. But bureaucracies steeped  in colonial traditions are not expected to find this new role easy to emulate or practice. The search for sustainable solutions for natural resource management becomes complex also because resource degradation is maximum in drought prone regions, forest or hill areas. In these areas, the public systems as well as market forces are also very weak. Though the informal institutions for cooperation and collective action are stronger.

This paper is also about the mediation that a cultural and institutional memory provides to the inter​face between objective environmental conditions and subjective human perceptions. Once the state or other authorities supersede the power of religion, culture, village or community institutions without providing space for them to evolve and adapt, the conflicts between desired perceptions of this boundary and its newly legislated limits invariably arise. Managing conflicts of such kinds re​quires building bridges between sacred and secular consciousness of the local communities and external institutions. 

Organization of paper:

Proper solutions to above conflicts may emerge only after the relationship between cultures, institu​tions, technologies, and nature is properly appreciated. I illustrate seven dimensions of the solutions for sustainability in part one of the paper.

Part two of the paper deals with the survival of households over space, season and sector to under​stand  the incentives or disincentives for institutional evolution for sustainable resource manage​ment.

In part Three, Eco-specificity of Social Interactions is discussed. In Part Four, I present discussion on   Collective Action, Risk, Redundancy, and Diversification. Part Five deals with the  Eco-Institutional Perspective for appraising sustainability of any external intervention.

I present discussion on Local Creativity and Organizational Development in Part six. The dilemma involved  and choices available in discourse on indigenous ecological knowledge are discussed in part seven. Issues involved in scaling up of projects both horizontally as well as vertically are re​viewed in Part Eight. The implications of becoming accountable to people are drawn in Part Eight along with the lessons for Policy makers and resource managers.

Part One: Understanding institutional aspects of sustainability 
The first dimension stresses the need for understanding how the spirit of sustainability is vital for undertaking sustainable 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 highlights the importance of rule making process as much as the rules per se in common property 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 frame​work 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 wherewithal 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 entrepreneurial 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 biodiversi​ty. 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 boundaries. 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 distances. He should thus leave the grains for the poor woman. May be he thought, he had right over the grain 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.  Perhaps there was some reason why the traditional varieties of millets or sorghum had loose set grain which was easy for birds to pick.  At the same time there were elaborate designs of birds scaring devices built to reduce the loss due to bird at​tack. Perhaps also people knew that bird would kill insects some of which harmed the crops.  

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 legitimate stake holders in the natural resources, then the viability, sustainability and effectiveness 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 seldom can produce sustainable outcomes.

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 institu​tional arrangements have emphasized either game theoretic or utilitarian 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 ‘other’ worldly consciousness in these indige​nous 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 differently by different people in the village with some common meaning but some uncommon meanings too.  On the one hand the cul​prit 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 environment 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 claim​ants on the natural resources in view.

The global concern for sustainable development and conservation of bio-diversity is dominated 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
The role of culture, religion and other collective social institutions in modifying individual needs has not been adequately appreciated.  There is a custom that people go to the forest for collection of shingle wood in Bhutan  together 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.  The fact that such sites are observed together 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 individual 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 common​er). 

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 con​straint on the maximum sustainable yield.  

These vectors of human choices confront every decision maker involved in resource restoration. To what extent these choices actually influence the design of organizations is a matter to be pursued further. 

There are three aspects in which the bio-ethics expresses itself,(A) evolution of the institutions and compatible technologies, (B) problems faced in involving people in using these options and (C) re​liance on cultural, historical and technological insights of local communities. 

a:  Evolution of Participative Institutions and technologies:

The pooling of resources is a necessity for communities that are in close touch with nature and its uncertainties because the cost of the alternative, i.e. individual maintenance of inventories is very high. Institutions that endorse co-operation and empower collective action must evolve to make collective survival possible.  

Much of the emphasis in the current debate on sustainability  is on appropriate technologies rather than on appropriate institutions.  Institutions influence the choice of technologies and vice versa.  

Institutions provide rules and rule-making processes that are necessary for both individual and col​lective action.  

An organization evolves into an institution when internal commands with in individuals  replace the external demands made by the organization in which they work.  If people behave in the collective interest not because someone is supervising or has an authority to reward or punish, then they are responding to internalized commands or values.  

Consensus on values does not necessarily mean consensus on perspectives or actions.  Thus at one level everybody in an organization may share the values and yet the norms may provide freedom to interpret them differently. As long as the range of interpretations is narrow, the  organization does not have to segment on the basis of belief.  Rather, it can differentiate on the basis of tasks and skills.  But once the range of interpretation widens, organizations either divide into smaller auto​nomous units, use coercion to influence the minority view, or generate internal markets of IOUs so that ‘giving in’ on one issue may not necessarily require  acquiescing on all issues.  Once an organi​zation becomes an institution, the need for divergence to divide into sub-units gets reduced consid​erably.  In the best democratic tradition the minority view may be heard and if necessary allowed more time and energy to influence the rest, if the argument so demands.

Even if creative differences remain, the sustainability of an organization would depend upon the dynamics unleashed by the differences among members.  It is possible that some efficiency is sacri​ficed in favour of outcomes that are less than optimal but are certainly sustainable.  

B) Getting People Involved: Ecological Context of Technological Change

Most of the literature on people’s participation in resource management pertains to generating incentives for people to participate in externally designed programmes and projects.  Even when consultation is at the design stage, the control over resources and the way these are used is almost always in the hands of outsiders.  In an action research  watershed project, we began our discus​sion in every village in which micro watershed group was to be set up with a question,” what is that you have done collectively without outsiders’ help?” The answers were extremely interesting. In some cases the villagers had used Rotating and Saving Association or club for generating dis​count money to buy a public address system in one village and  school mats and furniture in another village. It is this spirit of self reliance which has to be an alienable basis of local development. 

Co-optation is not Participation: Even when people are the focus, all too often the external “profes​sionals” only select a small, cooperative sub-group of the local community or otherwise implement only part of the program, that which fits the pace of the external agency.  If they choose the former approach, then alienation occurs.  The selected group becomes an elite portion of society, control​ling resources, discourse, and the instruments of governance.  If the `professionals’ choose the latter, its only justification is an attempt to gain time.  But eventually, the partial program results in dissatisfaction and frustration, and may even lead to violent unrest. 

C) Enabling people’s total participation, requires learning the history, culture, and language of local people and the embedded rationality of local practices.  It requires a willingness to move at a pace, literally and figuratively, that local communities find reasonable.   New participatory, accountable structures can emerge only if the ancient culture and institutions of local knowledge systems pro​vide the building blocks.  

Part Two:  Socio-Ecological Paradigm: Survival Over Space, Time and Sector
This section on risk adjustment draws upon, among others (Jodha, 1973, 1979, Gupta, 1981, 1984, 1985), two recent papers, “Household Survival Through the Commons:  Perspectives in an Uncertain World” (Gupta, 1990) and “Pastoral Adaptation with Risks in Dry Regions” (Gupta, 1991).  

The socio-ecological paradigm ( see figure -one) acknowledges that rural households must diversify their strategies of resource use in order to survive, individually and collectively, in a high risk envi​ronment, e.g. desert or hills with in the limits defined by the ecological context. However, the scale at which different economic activities are combined to generate different types of portfolios de​pends upon several other factors viz: access to (a) non monetised exchange networks such as cultural institutions (e.g. kinship, caste, religion, ethnic panchayats), and  (b) factor markets, e.g. land, labour, capital, and product markets, including technologies.  A causal model of household adaptation that effectively links the ecological context with the evolution of an enterprise portfolio, i.e. with household perceptions of risk and response, and with feedback processes involving the household and the ecological system, is necessary to the development of appropriate resource management programs.   

The portfolios of enterprises of different classes of households evolving in the given context of ecological conditions and access to factor and product markets can be classified on the basis of average returns from a technology and the variance in these returns over time and space. Thus we may have four kind of portfolios viz: High Average Returns-High Variance(Type 1), High Avg. Re​turns- low variance( Type 2), Low Avg. Returns-High Variance ( Type 3) and Low Avg. Returns- Low variance( Type 4). The households who have portfolios characterized by Type 3 portfolios will be the most vulnerable and thus disadvantaged. The processes for participation of outsiders in the survival strategies of households with different type of portfolios will of course vary. 

The returns from these portfolios generate cash flows which may be stable or unstable and the consequent household budget may be in surplus, deficit or subsistence. The stakes different classes have in environmental preservation are modified by the condition of the household budget on one hand and by the institutional context on the other.

Development managers can not evolve sustainable resource use choices without taking portfolio preferences of the households and consequent risk adjustment strategies.

A.  The Nature of Risk Adjustments Options—Space, Season, Sector and Social Stratification

Sustainability requires a very deep understanding of the processes through which different classes of the households adjust with the risks. Public policy interventions may strengthen or weaken these adjustments. 

Spatial hazards are the area specific contingencies. These are the risks which emerge due to pres​ence or absence of certain endowments. Seasonal hazards refer to over time risks mainly concerned with climate and location interactions. Sectoral hazards broadly refer to risks associated with  economic activities.  Transport, communication and agriculture sectors face greater incidence of sectoral hazards in drought prone or flood prone regions or hill areas.  Seasonal hazards consist of abnormal monsoon, flood, stormy wind, hailstorm etc.  Spatial hazards would require identification of territories which suffer from region specific hazards.  

Usually some components of the risk can just be appreciated ( i.e. we have to take note of them but we can do very little to change them), influenced ( we can modify the causal factors only marginal​ly), or manipulated or significantly modified (Lethem et al, 1980).  

The strategies for risk adjustment at the household level can be strengthened or weakened by public policies as well as various organizational or market interventions.  

Building sustainable organizations requires accommodating risk adjustment strategies so that buffer​ing capacity can be built. In the absence of such a capacity, several vulnerable household would quit the organization. What Hirschman called the dilemma of ‘Exit, Voice and Loyalty ‘, illustrates the way quit option reduces pressure on the system for reform. 

B.  Interaction Between Time, Space, and Social Exchange
The concepts of time, space and social exchange evolve in the context of the way people perceive and respond to risks inherent in an ecological context. 

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 sanctuaries (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 understanding 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. In order to understand them. Our relationship with animals is incorporated into our cultural systems, language and daily lifestyles. Theirs (the activists’) is based upon laws and human compassion...Because we are intricately tied 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.

An example of misplaced control and management is the Bharatpur Bird Sanctuary.  It was set up to provide safe breeding ground for birds migrating from Siberia.  Pastoralists had been grazing cattle on the site for ages, but since it was assumed by planners that the cattle would disrupt the birds, this activity was excluded.  The restriction generated tensions that eventually resulted in police firings and death of some of the protestors. Then, after some years when the grass had grown tall in the absence of grazing, the birds stopped coming.  Ecologists discovered that the insects, which had been attracting the birds, could no longer be found in the tall grass.  The absence of cattle meant the absence of birds.  The sanctuary now symbolizes a monument of human arrogance and ignorance.  

Space also provides an identity that is linked to the maintenance of biodiversity.  The uprooting of people in the name of technological progress undoubtedly robs them of long-evolved, specialized knowledge.  This knowledge has been sustained by the cultural network.  The concomitant loss of both can not be stemmed too quickly.  Tribals who are being rapidly and extensively ousted, e.g. by irrigation and other ‘developmental projects,’ are protesting the loss.  Some of the most biodiverse regions are inhabited by poorest communities. The market is not able to generate demand for natu​ral products of different shape, colour and sizes( Gupta, 1992a, 1992b).

What kind of compensation, rehabilitation, and stake building is required to generate appreciation and accommodation of local visions( see Sen, 1992; Periera 1989, 1991, Gupta, 1992) so that space gets properly articulated is an issue. The answer may depend upon our understanding of the coping strategies of local communities and the conflicts inherent there in.

Part Three:  Eco-specificity of Social Interactions:

A restraint on individual desires and an acceptance of environmental limits in deference to the claims of next generation may be difficult to institutionalize if only (so-called) rational rules are used.

In different ecological regions different constraints predominate requiring eco-specific mix of strate​gies and social structures for survival.  However, there are distinctly different patterns of finding solutions in market-dominated versus nature-dominated regions ( see Table-one).  The former re​gions are the well endowed, irrigated, low risk, high population density pockets.  Since large sur​pluses 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 collective 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 communication 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 vary. 

The compliance of collective decisions is much higher in analogical  systems than in the digital ones.  The reason is their reliance on embedded meanings.

In some nature-dominated regions IOUs are never ‘settled, ‘ rather they are carried forward from one episode to another. The settlement of IOUs 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 plough​ing 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. 

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 difficul​ty 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 quantitative appropriation of benefits and costs are a necessary condition for generating sustainable incentive for participation in organizations for natural resource management. 

B.  Diversification and Social Exchange
One reason for failure of most natural resource management initiatives is the insistence on standard​ized approach.  The variability in design or organizations can not be conceptualized without system​atically studying the variabilities in the ecological endowments( Gupta, 1989). The degree of vari​ability in social interactions depends upon the degree of environmental variability.  The latter is reflected in characteristics of the household portfolio.  

Part Four:   Collective Action, Risk, Redundancy, and Diversification
Collective action takes place at many levels.  Each household irrespective of the above mentioned categories will have several identities, each of which has emerged from a prior knowledge base.  Collective knowledge is often embedded in metaphors, myths and folklores.  This knowledge manif​ests itself in both formal or informal roles.  

In the formal role, knowledge is expressed as information relevant to participation in social, market or state institutions.  Although individual participation may vary its consequences can be measured or accounted for.  In its informal role, knowledge is expressed through cultural, religious or ethnic networks.  Innovation and creativity are associated with both roles, but are more pronounced in the case of the informal role.  

A.  Risk and Redundancy
Redundancy can be seen as portfolio insurance against unpredictable scarcity.  What would rational​ly appear as a negative return enterprise becomes a positive one from this perspective.  Such an enterprise might be kept in a portfolio if it (a) reduces the portfolio variance by generating externali​ty (e.g. manure which has no market value but which is necessary for successful crops or unmar​ketable tree species that are necessary to the health of the overall agroforestry system), (b) meets certain cultural needs (e.g. varieties of rice that have little market value but are used for religious occasions or old cows that are not culled due to religious taboo on slaughter ) or (c) provides oppor​tunity for renewing certain skills which otherwise may get lost or weakened .  However, too much of redundancy may confuse and too little may cripple (Gupta 1985). 

Part Five:  Eco-Institutional Perspective: Access, Assurance, Ability and  Attitudes
This framework helps in appraising sustainability of any external intervention or project by looking at its viability on four vectors as shown below.
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( Gupta, 1990, Own Compilation)

The access to ecological resources influences the kind of assurances household may need to con​vert 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 influence 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.  

Let us take the case of a technology for plant protection.  It is useful for me to use biological pest control, if I have some assurance about others behaviour. But if I did not, I might spend more on chemical pesticides, and increase the cost of plant protection of others as well.  Further it is not enough to have access to technology and skills or ability to use it, if assurances are not available.  Likewise, the culture of collective survival vis-a-vis individual survival would also influence the sus​tainability of technology as well as institutional arrangement.  

For instance, pastoralists need access to grazing land, water, place for night shelter, food and other necessities like veterinary medicine during migration. Need for assurance about security of livestock and self in the unknown or less known regions generates institutions for collective survival. 

Likewise, there are other mechanisms developed to have other assurances. People in Andhra Pra​desh villages receiving herdsman from Rajasthan have an informal arrangement for deciding whose fields  should be penned this year by whose heard. an assembly of village elders negotiates with the scout party of the pastoralists about which herd will stay in whose field. The obligations of payment to a village common fund, herdsman or the farmers are also spelt out(Wade, 1980) . Friendly rela​tions among the visiting herdsman and the local settled populations can not always be taken for granted. There have been many cases of violence against pastoralists around grazing in  forests ( with or without sanctuaries), private fallows, roadside fallows, at inter-state borders etc. There is a Supreme court Judgment permitting unrestricted right of pastoralists to move from one state to another. However, weakening of assurances from state or host village communities obviously in​creases grazing pressure on more marginal uninhabited lands leading to ecological crisis.

Gupta and Ura ( 1992) have noted the peculiar way in which ecological and social interactions emerge in the context of mountainous contexts. Cultural norms can help in counteracting some of the ‘rational’ (in short term ), but non sustainable resource use strategies.  A pastoral group can evolve norm of spending most time on patches with highest rate of return; or can evolve norms of mobility even if resource supply did not warrant it.  It could be guided by the need to avoid intermix​ing of yak herd with cattle herd (as we shall see later) to avoid disease transfer.  In some cases, hunting tribes have used a randomization rule to overcome the tendency to hunt where the maxi​mum game is likely to be found .  Assume that there is a water point where animals come at a particular time in the day.  ‘Rational’ strategy might imply hunting the animals when they come there.  Some tribes use different ways of deciding the direction in which to go for hunting by circu​lating a stone tied to sling of rope and then throwing  it. In which ever direction the stone went became the direction for that day’s expedition.

While designing institutions, excessive emphasis has been given on utilitarian, quantifiable or measurable dimensions of economic realm disregarding the other dimensions as mentioned above.  Sustainable institutions can be designed only when sustainability of spiritual dimensions and pro​cesses can be ensured.  The revival of religious identities world over indicates that the gaps in social existence left unfilled by the markets, state and formal institutions are sought to be filled through religion.  To my mind such a view is valid but only partially.  To me it appears, that many individuals and social groups are trying to fill these gaps through nature augmenting innovations in technologi​cal or institutional fields.  It is these innovations to which we shift in the next part.  

Part Six: Local Creativity and Organizational Development
A prevailing reason why many interventions fail is because the local knowledge system is discount​ed.  If considered, local knowledge is seen only in an utilitarian perspective( Gupta, 1980, 1981, 1987, 1989; Richards, 1989, 1985, 1992; Verma and Singh, 1969; Dharampal, 1971; Chambers, 1983; Bebbington,1992; Periera,1991).  Although development planners have realized this for some time the mechanisms they choose to incorporate local knowledge are often worse than the problem.  For instance, various short cut ( and un-ethical) methods popularly called as rapid rural appraisal (RRA) are invoked to get a quick handle on local situation.  

The spirit of excellence, critical peer group appraisal, competitiveness and entrepreneurship, so vital for self reliant development emerges in networks of local ‘experts’, innovators and experimenters. Again, it is true that farmers and artisans experiment, but not every one is equally creative. In addi​tion, the organizing and motivating principles characterizing creative groups are also likely to differ.  The organizational principles which guide collective action in different regions would obviously have some common but many unique dimensions as those guiding individual entrepreneurship.  

A.  Building Upon What is Known
The institution building process involves intervening, simultaneously, in eight dimensions of organi​zational change: leadership, stake building, value reinforcement, clarifying norms and rule making process, capacity building, innovation and creativity, self renewal, and networking.  Institution build​ing (IB) theory evolved to increase the capacity of third world organizations to receive funds/aid and use it efficiently and effectively.  The problem was defined from external perspective and resolved accordingly.  Such a perspective continues today and, therefore, can continue to provide only limit​ed insights for strengthening the capacities of indigenous organizations.  

B.  Ecological Ethics
Restoration of the ecological ethics in the communities where it has become weak as evident from decline of common property resources and associated knowledge systems, will depend upon identi​fying historical strands of critical thinking as mentioned above.  By linking the new interventions with the old ideas, such institutional processes are triggered are more likely to generate respect for continuity and at the same time enable change.  One doesn’t have to romanticize the capabilities of indigenous knowledge system.  There are, however, strengths of the local knowledge system which can help extend the frontiers of natural as well as social sciences.  

C: How do we understand local ecological knowledge systems: 
There are several lessons that have emerged from our intensive work in the last ten or fifteen years in this area. Some of these lessons are summarised below:

1.
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 innova​tions  can become very effective if one recognizes these odd balls and understand the cul​tural 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 perhaps 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 vil​lages in due course. There are studies which show that some of the very recent innovations 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’.

2. 
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: Indiara 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 pesti​cide 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 development 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 materi​als.  Whereas in other cases, totally new approaches or materials are incorporated substitut​ing the prior practice.  Different farmers and artisans may use different means to hit the targets which are seldom stable. 

3.
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 pro​tection 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 directing attention to the proper causal route.

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 propo​sitions, a demand is placed on local knowledge systems to explain the causal connection 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 established 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 research. 

4.
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 innovation 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 spe​cific 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.

5.
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 respective ideas or provide encourage​ment to sustain the spirit of innovators.  The absence of peer group also slows down the growth of ideas.  

6.
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 elec​tricity did away with the advantage of diesel engine.  The fact that excessive groundwater 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.

7.
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.  

8.
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, degeneration and strife. 

9.
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 Agricul​tural 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 scientists 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 Gujar​at 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 consituted teams to collaborate with our network in closely studying the insighst learned from the farmers. 

10.
Much of the documentation whether ethnobotanical or otherwise by social or natural scientist has been extractive in nature.  

Almost all the researchers who document 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 sugges​tions  has refused to recognize the rights of local communities in the knowledge they pro​duce.  In this discipline, the extraction is celebrated.  Most of the ethnobotanists have become an extended arm of the pharmaceautical industry ( knowingly or unknowingly).

11.
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 assymetric.  

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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b) Very poor


2 and 6 

c) Medium1 and 7 if local knowledge is incorporated in strategies of regeneration. The knowledge will also be eroded if not used.

d) Sustainable3 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 Possible4 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 reource 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: Leadership, Stake Building, Value Reinforcement, Clarify​ing Norms and rule making process, Capacity Building, Innovation and creativity, Self -Renewal, and Networking. 

The Theory of Institution Building (IB) has to be significantly remodeled because of his​torical reasons.  The IB processes were evolved to increase the capacity of third world organisations 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.  

: Emowerment through Documentaion 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 products. Products of mass consumption particularly when processed by machines have low variability because throughput by machines has to be of uniform quality.

(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 ‘unskilled’ 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.

D. Honey Bee: An Experiment in People to People Learning
This illustration is used to highlight how a network of innovators is trying to actually practice many of the concepts involved in building a sustainable organization for natural resource management. 


Honeybee is an informal network started three years ago.  We realized that for the masses in rural areas, experimentation and innovation was a matter of  life and death given the uncertainties of nature in their fragile environments.  

  Why Honeybee?
Bee collects honey from flowers and, although these insects extract nectar, they greatly increase success and adaptability of plants through pollination.  Researchers extract knowledge of people which can exacerbate their poverty. Efforts are seldom made to connect farmers with other farmers.  We write in English language which connects us globally and also domestically with the elite but which prevents us from reaching the people from whom we have learnt.  We grow in our careers and achieve wider recognition and professional rewards, the people suffer often silently.  The ethics of knowledge extraction—its documentation, dissemination and abstraction into theories or technol​ogies— is a central concern to the Honey Bee staff ( Gupta,1989).  

The principles used are:

a) building upon the ability of people to solve problems rather than just to articulate the same,

b) communication in local language ensures that accountability towards people is empirically demonstrated.

Samples of plants or other minerals/materials used for plant protection, animal veterinary medicine, soil reclamation, etc., were collected for subsequent scientific identification.  Each practice was mentioned with full address of the innovators, or the name of the village along with the name of the communicator, i.e the students or whomever corresponded with us.  We have already collected more than Fourteen 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.  It is interesting to note 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).  

What does all of this prove?  It indicates that basic research and modern science could supplement the efforts of rural people, improve their efficiency of the extraction of the active ingredient or synthesize analog of the same, thereby improving effectiveness.  

The scope for scientific collaboration between scientists and farmers is enormous.  For example, in India soil classification systems are often far more complex and comprehensive than the USDA  classification (Dvorak, 1987).  

The additional principles illustrated are:

d) Building upon what is already known generates the right context for authentic learning. Thus we begin with what people as well as researchers know rather than what they do not.

e) Indigenous creativity of people imbued with nature friendly values triggers innovations which are likely to be sustainable. Value addition in those innovations through blending of modern reductionist science provides a way of unleashing entrepreneurial 

talent of the grassroots level innovators. 

f) organizations for sustainable resource use can be built around technologies which are not sustain​able. And use of local resources can not be done in a sustainable manner if the historically evolved local ecological knowledge system  is not linked with external information, resources and skills in an organic and accountable manner.

g) Answers to many problem produced by non sustainable agricultural practices having adverse effect on sustainable resource use in intensively cultivated irrigated regions may also be found through the creativity in otherwise fragile regions. 

h) network form of organization may dominate other forms in the times to come given inability of any one organization to contain and nurture all the disciplines. 

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 biodi​versity to (a) protect their intellectual property rights, (b) experiment to add value to their knowl​edge (c) evolve entrepreneurial ability to generate returns from this knowledge and (d) enrich their cultural and institutional basis of dealing with nature. 
E:  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 Seven:  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.  

Form of Compensation





Material

Non-material



Specific 


Client Group       




Non -    




Specific 


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 disadvan​taged 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 scientific 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 systems 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?

Part Eight: Replicating Sustainability: Horizontal and Vertical Expansion
Any organization after identifying its niche and an operational fit with clients will aspire to grow horizontally and vertically.  The horizontal expansion can be through replicating a model or a given institutional arrangement in very diverse natural and social conditions.  The vertical expansion im​plies both the increase in the reporting levels and the differentiation of tasks leading to growth in size and functions. The vertical growth may also lead to increase in reporting levels but not neces​sarily. Flat hierarchies can achieve through iterative leadership roles what otherwise may be possible through a multi-level organization.

Replicating an organizational model or its outputs, arrangements of providing programme inputs or any management activity over space and sector can constitute Horizontal Expansion. The success of such replication has often been limited primarily because the emphasis has been on replicating structures rather than the process, culture, and the spirit.

I will first discuss the conditions under which expansion may become necessary and then specify various ways of achieving the scaler economy.  Finally, I will argue that for maintaining peoples’ control over the organizations, only certain kinds of horizontal expansion will be more conducive.  Our thrust is on the polycentric, smaller and autonomous groups networking for common purposes ( e.g. SPINS) to achieve the similar results as may be attempted through horizontal expansion (though with much lesser efficiency).  

A)  Why horizontal expansion

In any pilot project, the problems of scaling up arise.  Since we do not have as precise theories of social engineering as we have in natural sciences, we have to look for experimental learning situations for evolving methods of organizing work.  For instance, in an action research pro​ject on watershed, pasture development, groundwater management or sustainable pest control, any particular group of researchers, activists, public servants or NGO workers may identify certain ways of structuring relationships with people better than others.  Similarly, certain technologies may be identified which may be more viable than others either because of inherent advantage or because of better institutional conditions.  Sometimes the policy environment for a pilot project may be much more favourable than is likely to be the case when the activity is scaled up.  

The horizontal expansion thus meets a need for making available similar cause-effect linkages to larger number of villages or local communities as were available in the pilot project.  Much, therefore, depends on how we construct the cause-effect linkage in the pilot project.

One of the most common mistakes made in the replication is placing excessive emphasis on struc​tures and very low reliance on processes of accountability, transparency and trust.  The result is widespread disappointment in the performance of the project.  

The scaling up may also be necessary because the concentrated attention that is given in the pilot project may be difficult to provide all over the regions where benefits of a programme or a policy are sought to be disseminated.  In the process of horizontal expansion, one may moderate one’s expectations in proportion to the reduction in the intensity of effort.  

The horizontal expansion may also be necessary because successful implementation of a project or programme may raise expectations in the mind of people elsewhere.  In a democratic socie​ty, the legitimacy of the state depends upon making available opportunities for growth and resource management as fairly as possible to the largest number of people eligible for the purpose.  

The expansion become necessary because of the widespread conflicts about the way access to natural resources should be managed and the way value added usufruct should be shared.  By expanding the organizational format, it is expected that the arrangement which worked in one place will work in the other place as well and accordingly reduce the conflicts.  

B)   Achieving scaler economy

Various reasons mentioned above may justify horizontal expansion of an organization.  However, it is not obvious from the above discussion as to whether creating the similar organizations elsewhere would be the right way.  There are many ways in which horizontal expansion can take place:

i) Setting up legal structures in all the villages or districts where a similar need as was evident in the pilot project, exists.

ii) It is possible that pilot project may have been conceived by an NGO, individual researcher or administrator, without necessarily seeking horizontal expansion.  An outside agency (gov​ernment, NGO, aid agencies or professional network) sees the merit of the experiment and accordingly tries to learn the critical steps that made the pilot project succeed.  In such a case the expansion takes place not by the agency or group which spawned the pilot project.  Instead, an interface organization emerges to replicate the critical lessons as identified by it.  

In such a case the interest of the interface organizations may overshadow the interests of the client organization or communities.  Since such an organization often garners external resources for the recipient system, the sub-optimality of the horizontal expansion is tolerated or masked till the resources flow in.  

iii) A bureaucratic organization such as forest department may find it difficult to protect the forests in the regions where alternative sources of fuel, fodder and timber as well as other minor forest produce are limited.  Given the need for generating partnership with people, the department may extend a model of joint management of resource to different areas having problems of protection or resource augmentation (i.e. afforestation).  Such an horizontal expansion can be part of the policy to provide enabling conditions for joint management arrangement to emerge.  It can also be an excuse to prevent diverse models of management to be tried and evolved.  Since monitoring of diverse organizational designs is always diffi​cult,  Bureaucracies prefer standardized designs.  The horizontal expansion often is accom​panied with rules and regulations which may have been designed keeping the most favour​able site in mind.  Expansion in such case may have limited success because of inherent low fit with the diverse conditions of endowment.  

iv) Expansion can also be achieved by contracting out certain functions to large number of agents or semi-autonomous units.  The core organization does not expand but its functions do.  In the case of agency arrangement, certain outputs and associated inputs are agreed mutually so that the agent performs the given functions.  The accountability is limited at the same time the outreach is larger.  In cases where outputs are precise, measurable and have limit​ed range of quality, the agency arrangement may work.  The limitation here is that in the absence of local competition or/and proper regulation by the contracting organization or other bodies, the agents can extract undue rent while providing the given service or goods.  By having local watchdog committees some of these limitations can be overcome.  Similarly, by inducing competition without impairing ecological balance, the transaction costs can be minimized and scaler economy can be achieved. 

v) When the tasks require deeper understanding of local resources and historical arrangements for using them, the horizontal expansion in sustainable manner can only be achieved by involv​ing local communities.  The core organization can spell out the broad boundary within which different NGOs, local bodies and other individuals may be encouraged to either bid or seek affiliation.  In such a case, the core organization may or may not provide resources and yet the horizontal expansion of the desirable management conditions may take place.  The value building and social mobilization are two major planks on which may rest the success or fai​lure of horizontal expansion.  The value building is an institutional process which is triggered through shared beliefs, trust and commitment to common goal.  The social mobilization depends on the leadership quality of the core organization or its leader, mutual accountabili​ty and the mix of mobilisational strategies and tactics used by the core organization.  Sometimes, when the odds are against the given model being replicated, the social mobiliza​tion becomes a more effective means of expansion than just the value building.  

vi) Networking among autonomous, polycentric and segmented units, organizations or informal association of individuals may provide another way of horizontal expansion.  Such network​ing is voluntary and not equally strong at all the nodes of interface.  In other words, some members of the network are more active than others.  And yet one carries along such members in the hope that sooner or later, the whole network would move forward.  The way each member of the network interprets common goals or means of resource manage​ment may not be entirely congruous and yet a kind of commitment to reach the same point generates tolerance for the diversity.  It is recognized that no one way to reach the goal is proven to be right for all the conditions.  It is also recognized that different members in the network have varying experience in the past of managing resources and collaborating with others.  The expansion in such cases is more of a spirit than the structures.
vii) The expansion can take place through religious, cultural or other social organizations which may not be connected directly with management of a given resource.  For instance, if a priest in a mosque encourages the devotees to plant trees or regulate grazing lands, the moral appeal may generate compliance from those who may not otherwise be persuaded by the logic of collective resource management.  The emergence of religious consciousness in different parts of the world indicates that the moral boundaries may have been unnecessarily ignored in the process of institution building.

Conditions for stability of scaling up:

As a general rule, one can state that in the situations of very precise property rights, clear resource boundaries, well-defined inputs and outputs, reasonably well distributed access and absence of any major conflict in using resources, the horizontal expansion through bureaucratic or agency arrangements may indeed work.  

However, we are aware that in most developing societies the access to resources is rarely equitous, the property rights very seldom well-defined (the customary laws and rights are often ig​nored) and conflicts between regulatory or maintenance agencies and the people are wide​spread.  No single model is likely to work in such a case.  The problem becomes more diffi​cult when contractual rights of resource extraction by the organized sector (paper industry, timber and furniture industries or other industrial users) exist dating back to colonial period.  These rights are in direct conflict with the rights of the local communities.  The scale of per household demand of a given resource (grass for rope making, timber for house construction or for petty business or collection of other medicinal and related herbs) may be much smaller than the size of the smallest lot sold or disposed by the regulatory agency (forest depart​ment or a corporation).  Since the transaction cost of retailing a resource are large, the organization avoids incurring these costs even though it may be within its mandate.  It will use various formal or informal ways or discouraging retailing business.  In the process inter​mediaries emerge and depending upon the competition among the intermediaries, the community may or may not get the resource at reasonable terms.  

In many cases, the resource dependent communities question the laws continuing from the colonial period to deny the right of local people over resources.  At the same time many of the same groups who may otherwise be fighting the state, also recognize that conservation of re​source is vital if the conflicts have to be resolved in any reasonable way.  Because if the resources is degraded by the time people gain control over it, victory has hardly any signifi​cance.  The local communities fighting for their rights have started developing strategies for conservation of the resource itself.  

It is this consciousness which otherwise should have been welcomed by the state and conservation institutions, becomes the source of renewed tensions.  The illegal felling of trees, mining of minerals or water or any other resource often takes place through a nexus between some of the politicians, bureaucrats, contractors and of course a few local leaders.  It is this combi​nation of forces which the local communities have now to fight against.  Sometimes interna​tional aid agencies indirectly support the local power networks by sanctioning projects which deny local people enough choice in the management of resources.  

The strategy of sharing the actual information about available resource, cost of maintaining/aug​menting it through bureaucratic means and the distribution of benefits among the state, its agencies and the people, provides a reasonable picture about futility of most of the existing developmental approaches.  

In a recent case, the scheme of granting long term lease of degraded land to poor people by the forest department was abandoned. People did not comply with the requirement of growing horticultural species only up to one-third of the total plantation.  People had preferred  mango trees over all other species.  This would have meant providing flexibility to the people so long as resource was conserved in the best possible way identified by the local community.  The joint management committees in this case became infructuous because the control of people over the organization was limited or rather minimal.  

There will be many more examples of failure of horizontal expansion because of inappropriate framework of collaboration between people and the organizations.  

Several alternatives can be tried in such cases:

i)Open sharing of the full cost of managing a resource through bureaucratic means must be the first building block of a dialogue with the people.  It will demonstrate the non-sustainability of the bu​reaucratically managed strategies of resource conservation.  It will also disprove the utility of routine huge international aid or borrowed capital through existing bureaucracies.  

ii)The ratio of establishment to output cost of maintaining or augmenting a resource should be spelt out so that expansion strategies do not necessarily lead to increase in the establishment.  Studies have shown that with increase in the workforce, the time is spent in intra-organizational communi​cation far exceeds the time spent in organization client interactions.  This will obviously alienate the organization from the clients.  

iii)The pattern of actual delivery of resources to different groups of people must be shared openly so that accountability can be ensured.  The expansion versus splitting up can be considered from the point of view of the possibility of different groups of people controlling different units.  Conceptual​ly, it is possible that same group of people can dominate and control all the units or sub-units of a resource management organization.  In more than 200 sheep and pasture development cooperative societies in a drought-prone district of western India, it was noticed that almost all of them were controlled by non-shepherd communities (Gupta, 1985).  However, this is not inevitable. If rules of access and control can be clarified, and if distribution of power is linked with skill rather than economic status, it is possible that different units may be managed or controlled by different groups of disadvantaged people (who have often better skill with regard to management of certain resourc​es).  Therefore, the disadvantage of horizontal expansion can be overcome by splitting up rather than just growing big.  

D: Vertical Expansion:
With increase in the complexity of tasks, need for differentiation is felt in the organization.  In view of the limitation of span of control (i.e. number of people a manager can effectively supervise) number of tiers increase.  However, the conventional pyramidical structure of an organization need not necessarily be most efficient under all circumstances.  When a task cannot be decomposed into its sub-components, when local knowledge of resource is very crucial for performance of a task, and when delegation cannot take place because of the first two reasons, the vertical differentiation into multiple layers does not help.  For instance, in a watershed management project, one cannot have many levels, if holistic perspective and inter-dependence of crop, livestock, trees, soil and water conservation etc., has to be maintained.  

Iterative leadership can be effective in a small organization.  The implication is that while the spe​cialization does serve a purpose, the experts have to know other functions and roles in the organiza​tion also.  In some roles an employee may perform leadership function.  Whereas in other roles, the person may perform a follower role ( Gupta, 1987).  

In organizations responsible for large territories of forests or watersheds or waterbodies, the above principle may not work.  However, even here, the answer may not be a conventional bureaucracy.  It has to be remembered that bureaucracies function best when task is standardized, the goals are well-defined and authority is proportionately distributed.  Therefore, in army or during a crisis such as drought even a development bureaucracy can work with a single line of command, well ordered authority rules and minimum ambiguity about tasks.  

Such organizations often become out of tune with changing environment and are almost always unsuccessful in dealing with ecological, cultural and socio-economic diversity.  Several models have been tried to deal with such problems.  For instance, differentiation in time rather than over space can be used (Shepherd , 1967, described experience of a military raiding unit during Second World War using alternating structural forms over time).  

The planning before a raid was done jointly by the entire unit - the private having as much opportun​ity to contribute to the planning as the colonel.  During the raid, the group operated under a strict military command system.  Following each raid, the unit returned to the open system used in planning for purposes of evaluation and maximizing learning from each raid.

Similarly, a group or organization in civil life might shift its structure while moving through the various stages of the innovation process.  With two major stages in the process, this calls for a dual structure (Zaltman and Duncan 1977). The organization developing innovations may be differently designed than the one diffusing it. 

The challenge is to recognize that organizing networks of autonomous resource management units of people is not same as managing a multi branch organization. It is this which causes the most confusion. The forest or watershed managers use procedures of multi-branch organization and when these do not work start finding problems with the attitude or commitment of people. Monitoring of performance indicators through people rather than only the organizational members, may generate more precise information about who is contributing what, how and where( Gupta, 1981). 

Sustainable organizations building upon people’s initiatives are insulated from pressures of com​pliance, conformity and consistency with any centralized goals and visions. This condition of sus​tainability often is at the root of most widespread political and institutional conflicts all over the world. Management solutions to what are essentially  political problems is obviously a non starter strategy. 

Part Eight:  Becoming Accountable to People: Lessons for Policy Makers and Resource managers
When people come together to manage catchments of a stream, regulate water for irrigation or drinking, protect crop or plantations from pests, observe quarantine to prevent other’s animals getting infection, or various other resource related opportunities, they do so in a context.  

The content of specific institutional arrangements has to be appreciated in the context of cultural, spiritual and socio-economic conditions existing in a given region.  The context in a specific organi​zations may involve the informal culture, the myths, the collective memory of past experiences and the shared understanding of future vision.  The evolution of collective action and its sustenance depends upon whether the members of an organization monitor the content or the context.  

Some of the lessons which may help in understanding relationships between context and content are enumerated here so that their bearing on the organizational growth can be worked out.  

A. Implicit Context and Explicit Content!
The emphasis on the context provides understanding of the values and perspectives guiding individ​ual action as well as motivation for collective processing of information.  The context by definition is partly explicit and partly implicit.  It involves dealing with ambiguity and fuzzy boundaries.  The roles become more important than rules.  At the same time, each actor in an organization performs multiple roles and not always in consonance with each other.  Different roles require dealing with different histories and boundaries.  The nested nature of these boundaries requires greater emphasis on trust creating processes.  The internalization of collective interest provides the necessary motiva​tion for individual actions rather than the external regulation through control.  When internal commands start dictating behavior of an individual, rather than external demands, the institution building or development can be assumed to have begun.  An organization becomes an institution when it becomes a point of reference in society.  

B. How to generate capacity amongst poor to monitor governmental programmes/projects and organizations?
Organizational leaders often pass on the blame for inefficient and ineffective functioning of devel​opmental programmes on to the lowest rung of bureaucracy.  Credit,  unlike blame, seldom trickles down.  In the process, the distrust amongst leaders and followers in public organiza​tions transcends the organizational boundaries and is manifested in the relation between organizational functionaries and the poor clients.

How do we identify role for desired target group to monitor the extent to which programme reached following subsets of target group:

a) Desired but devoid of technological skill or resource potential for using the project/programme resource.

b) People with potential but not belonging to the normatively defined category of desired group.

c) People neither having potential nor belonging to the desired group.

Figure below illustrates the dynamics of participation in any rural development project.

Governmental efforts for generating potential amongst the desired target group would also need to be monitored to test the intentions of planners.

C. Information is Power : Sharing data among people may generate accountability as well as demand on delivery system
What were the suggestions of the people regarding various structures and what measures have actually been taken and why should be displayed with the help of maps so that people can see the rationale if any in the official design. Likewise, who have been selected for on farm trials, study visits, distribution of various subsidies etc., should also be shared widely. 

D.  Risk and Redundancy
The energy for self-renewal may be provided through the infusion of new ideas, tolerance of dissent and generation and maintenance of diversity.  One of the ways in which assurance against unfore​seen risks is achieved is through creating limited redundancy.  Thus diversity and parsimony have a price.  Too much of redundancy can create inertia and too little can cripple.  The golden mean can be arrived at by matching the internal resources and external fluctuations.  Higher the scarcity of internal resources and external fluctuations, greater may be the need to have redundancy in critical functions.  Sometimes rituals and other cultural mechanisms serve as redundant reminders of core values.  Many of the modern organizations ignore the role of such rituals and thus become weak over time.  

E.  Courting Errors to Avoid Blunders: How Much to Differentiate?
The splintering of an organization can aid the original missions of an organization if the sub-groups can network and pursue original missions through multiple approaches but common concerns.  The emerging challenge before management science to my mind is to get over the traditional problem solving focus and move towards mobilizational goals.  In the process of mobilization, the conven​tional strategies of role definition become irrelevant.  When a house is on fire, there is no point in differentiating roles, dividing responsibilities, establishing line of control and organizing the extin​guishing of fire.  It may be too late by the time organization emerge.  The spontaneous roles and responsibilities can be chaotic and may lead to costly errors.  How does one avoid both the ex​tremes.

In many of the traditional societies and even the modern but participative systems, the crisis are invented and spontaneity is rehearsed.  However, it is not done too often lest it loses its sanctity.  Sometimes the roles are exchanged instead of rehearsing the crisis.  This way everybody learns to be inefficient in some roles and efficient in others.  Instead of overspecializing, sub-optimality in some roles is deliberately sought so as to be efficient or optimal in other roles. 

Whether it is watershed management or organization of collective pest control, these principles will apply and the evolutionary process of an organization can be understood.

F: Maintaining mutual accountability
One of the fundamental issues concerning the use of  natural resources pertains to mutual account​ability among users as well as humans and other species in the web of life.  Many of the traditional societies devised elaborate rituals of sacrifices to atone for intended or unintended injury to other life forms.  Among the people, mechanisms of peer culture have always existed though effective to varying extent in different groups.    

There are numerous ways societies build in accountability across class and income levels, resource markets, generations and living beings, in general only some of which I describe below.

Two-Way Communication Infers Two-Way Power
Horizontal accountability, whether it is between organizational members or people within a socie​ty, cannot exist unless vertical accountability exists (Gupta, 1985).  Many times the rhetoric of “participation” is used by organizations that are very authoritarian and bureaucratic (see Kanter, 1985).  To expect lower personnel to be responsive to farmers, agricultural labourers, or tribals is futile if their ability to influence policy relevant to their work in the organization is limited.  

It is obvious that two-way communication and two way power can only bring about a genuine participative development.  The mass line concept of Mao was supposed to achieve this by making brigade accountable to commune and vice versa.  It is different matter that such an accountability could not be achieved on a very wide scale.  The idea is that in any interaction, the client, consum​er, or target group should be able to influence the choice of instrument, nature of interaction and terms of discourse just in as much as the organizational members should have similar opportunity.  There are several ways in which this can happen.

i) The transaction cost of the interface between organization and clients can be so distributed that both the parties have incentives to repeat the interactions or modify its content over time to reduce respective cost.  If anyone party feels improperly burdened with the costs, it may either try to free ride or may try to manipulate the terms of exchange through covert or overt means.  If the organization bears the burdens excessively, it may become unviable and in due course may get destructed from its goals.  Periodi​cally the missions and the approaches of an organization have to be reviewed in consultation with the clients so that possibility of goal displacement may not arise.  At the same time it may be added that if an organization has to remain responsive to the clients, some shifts in the goals over time is necessary.  In an action research study, it was argued that some shifts in the goals is an empirical way of judging the extent to which two-way communication and two-way power are seen in action.  

ii) The choice of the instrument often is guided by the expertise and the familiarity of those who deliver resources.  A teacher or a trainer wants to teach what he/she knows best.  What the client may need may be considered an uninformed judgment and thus not worthy of much attention.  Thus, change in the instruments of delivery or interaction over time can provide empirical evidence about the extent to which clients have been able to influence the source.

iii) There are externalities of any intervention which are not captured by the transaction cost bet​ween two parties.  The third party (humans or animals or nature) affected by, say, negative externality may or may not be able to articulate their loss.  Thus, by moni​toring the sensitivity of the parties in a transaction towards third party, accountabili​ty towards other being and even next generation can be evaluated.  

iv) The values underlying the choice of technology and the way to appraise its utility to various constituents may be another way to understand how responsive the actors in a transaction are to the different stake holders.  

Another way to look at this issue of communication for building sustainable organizations is from the perspective of designing Management Information System ( MIS). In the classical theories of management information system, it is argued that the data and information flow through two in​verted pyramids as shown below:

(Figure  )

The assumption here is that information processing capacities are much higher at the higher level of organizations and therefore, the data is minimum at the top while information is maximum.  There is some truth in this framework.  However, it has to be appreciated that local knowl​edge systems and awareness of their dynamics is highest at the local level.  The data about available choices, past experience, the risks and chances etc., may be highest at the higher level.  In such a case, the above diagram will get inverted.  

(Figure  )

The information will be highest at the bottom whereas data of a certain kind may be limited.  In on-farm research this relationship is often violated.  The design of the experiment may be determined at the top while the bottom levels entrusted with mere responsibility of laying out the trial.  I know of a case when a crop related trial involved sowing a particular variety early in the season.  In that year, there was good rain in the monsoon season and thus the harvesting season got delayed.  The result was that original plan of sowing a particular crop had to be changed by the farmers due to delay in sowing.  The field scientists, however, still went ahead with the trial because that was the instruction from the top level.  Such a prac​tice not only reduces the credibility of the field scientists but also makes the farmer doubt the actual intention of the research organization.  

This is not an unique case.  The on-farm research methodology developed by IRRI and CIMMYT do not provide explicitly the scope for contingency treatments in the experimental  approach for high risk environments.  The accountability to the clients or lack of it becomes apparent through such conceptual inadequacies.  

G.  Myths, Metaphors and Vernacular Language
By monitoring the metaphors we can access the informal meanings attached by people to different phenomena.  Metaphors are powerful medium of communication.  By disregarding these we could throw away a great opportunity of learning.  Metaphors are by definition incomplete and shouldn’t be confused with or are not  necessarily in the form of myths.  However, both  myths and metaphors provide meanings which our language or, even, the traditional vernac​ular don’t convey. 

Certain values and beliefs are codified, conveyed, and sustained through myths.  And although monitoring what is explicit may shed some light on content relevant to a project, local mythology and metaphors often provide the context.

It is inevitable that during or after an interaction a group  will generate certain motifs, symbols, folklores, acronyms, popular jokes, etc., to codify their collective experiences.  These ex​periences, then, remain in a community’s memory, available for reference to this group, for some time to come.  For instance, the ‘Touch and Vanish’ was a popular joke about the T&V system and not entirely without any basis. Other acronyms like IRDP (Integrated Rural Development Programme) and DPAP (Drought Prone Area Programme) are given new meanings by the clients and others through similar caricature.  For instance, IRDP was ex​panded in Northern India by bankers as, “inhe rin dena parega” i.e. these people (the poor IRDP beneficiary) will have to be given loans.  The meaning ascribed to this acronym illus​trates the bankers’ cynicism and disbelief in project objectives.  Wouldn’t the bankers’ vernacular give an evaluator some clue of the project’s status? ow does this relate to banker accountability towards their clients?  A costly evaluation only made the point obvious.  

H.  Monitoring Context Changes the Content
The story of Akbar and Birbal illustrates how a contextual standpoint of an individual has direct bearing on what one sees as the content.  Akbar asked Birbal to shorten a line without rubbing it.  Birbal took no time in drawing a longer line adjacent to the line Akbar had indi​cated.  The context was changed!  Very often we monitor the content without even realiz​ing the enormous variety of meanings which people assign to an event simply because of the different ways they go about creating and defining their context.

( Figure  )

Again, for the project evaluator, the context of monitoring can have a substantial impact on, and therefore modify, organizational culture.  In particular, it can be a very powerful tool for increasing accountability.  

Of course we would hope that in monitoring context (i.e., the programme setting) we would inevi​tably design better policies, programmes and projects.  The tragedy is that often we monitor only the content—we fail to distinguish content and content.  In short, the meaning of activi​ties (i.e. content of the programme) will change depending upon the context in which we view it’s role.  The answer to the question about which context to monitor can only be given by various stake holders in a given natural resource management project or program​me.  

K.  Monitoring access implies designing counters and not corridors (Gupta, 1984).
In any exchange between people and the members of an organization providing some resources or information, it is natural that information will not be available equally to both the sides.  In the process some intermediaries are bound to emerge who will try to reduce the transaction cost of one or both parties.  These intermediaries/touts would find their task difficult if the entire exchange was taking place across the counters in an open and accountable manner.  The emergence of corridors is an inevitable consequence of institutionalization of intermedi​aries of this kind.  The accountability towards people can thus be monitored by looking at the quality of arena or structures available for exchange and the extent of transaction that took place in the legitimate and open quorum.  

L.  Long queues and short rules:
Whenever resources are scarce the queues are bound to arise.  The issue is, how to define the eli​gibility rules for standing in the queue.  Through whom should one monitor the data on exclusion (Gupta, 1981, 1990):

i) Those who manage to elbow out the rest of those who could not participate either because they did not know or they would not participate.  

ii) Those who were not eligible because they had either too much or too little of the resources, 

iii) Those who were in great need, new about the availability but could not wait to get in the queue.

iv) Those who decided to boycott the queue given their past experience. 

The implications for accountability of an organization are obvious because the kind of queues, eli​gibility rules, scope for exclusion etc., which are designed, determined who stands in the queue and who doesn’t.  Collecting feedback through those who had vested interest in the exclusion of disadvantaged people would certainly give one kind of signal as compared to the signal obtained by monitoring through the excluded ones.  In the case of Narmada pro​ject, the campaign by the project affected people conveyed very different messages than the campaign by the beneficiaries of the project.  It is a different matter that both the sides have excluded some of the fundamental options that should have been considered (Gupta, 1991).  

M. Monitoring ‘deviance’ to build self-design potential of developmental organizations is sine quo non of building up organizational learning systems (Gupta, 1984, 1991).  
One of the implications of eco=specific planning is to have a wide range of variety in both organiza​tional design, policy content and delivery systems.  However, tendency of centralized monitoring systems to concentrate on uniform standard indicators reinforces the risk averse compliant behaviour amongst the functionaries in organizations.

The creativity can express through diversity and pluralism.  The insistence on standard indicators not only curbs creativity but also prevents organizational adaptation to ecological diversity.  The accountability to people having cultural diversity necessary for maintaining ecological diversity can be measured through space for creative deviance in the developmental organi​zations.  In fact, sometimes the deviants have to assume the role of, ‘organizational insur​gence’.  One of the challenge before organizational leaders is to find out, how to spot, sustain and strengthen organizational insurgents (Gupta, 1982)?  It is inevitable that many of these deviants leading for ecological diversity and structural pluralism (i.e. the philosophy of reaching the same goal through several routes) would be in minority in respective organi​zations.  

Brunsson (1985:19,31) observes,

An important cognitive condition of organizational action is expectation.  If individuals are to find it worthwhile to act, they must believe that they doing so will result in an organiza​tional action........  Organizations face two problems in connection with actions: finding out what to do and doing it.  When they are confronted with difficult actions, organization separate the two problems.  They solve the problem of choice by formu​lating ideologies; the various activities leading upto specific action can then concen​trate on creating expectation, motivation, and commitment.  

The separation of what and how in fact provides the essence of deviants and insurgent action.  The mission statements of most organizations claim that their responsiveness to society, nature and specific client group is total.  And yet they refuse to share full information about the side effects of the technologies or products they market or distribute, the likely hazards in the project or other negative externalities which may arise in the process of implementation.  Many social and ecological movements have got support from the covert or overt leakage of information by the members of the organisation.  Thus the implications of creative deviants must be drawn in a larger perspective of achieving largest social good through minority action, at times in contravention with the existing hegemony of the ideas and ideologies.

The conventional organizational theory has given too much of weightage to the coordinated and consensual processes of action.  The debate between Heydebrand (1977) and Donaldson (1985) and others like Clegg (1981), Chomsky (1969) etc., has captured some of the problems with this view.  While the larger theoretical problem still remains to be resolved, it is sufficient if we note that the emergence of widespread social action through movements or informal networks or even religious organizations does indicate problems of articulation through existing channels.  Perhaps this problem is most severe when it comes to ecological concerns, diffused as they may be sometimes.  

To prevent marginalisation of these creative deviants, a networking among themselves and with others sympathetic individuals and networks may be very necessary.  A network of such deviants could sustain each other by providing critical feedback, monitoring their errors, extracting lessons each failure and moral of each success (Gupta, 1991).  

N.  Postponing organizational reforms till people organize and create pressure groups:  
Many times in public bureaucracies as well as NGOs, lack of public protest or collective organisation is interpreted as a sign of their complicity and acquiescence in the organizational actions.  Lot of unaccountable and non-responsive organizational actions get legitimacy on this account.  The cost of organisation by the people and the nature of state response is seldom taken into account.  There is no doubt that people have to organize but till they do so, public organizations do not get a license to pursue their own agendas irrespective of social and ecological consequences.  

The strategy of reform only under intense popular pressure is not only very costly but also not very sustainable in the long run.  This is particularly so when the protest groups are dominated by the violent extremists.  In many parts of the developing world, the ecologically vulnerable regions like forest, mountains and dry grazing lands are becoming the habitats of extremist groups who do not believe in  the non-violent, democratic and peaceful ways of protest.  It is seldom recognized that Gandhian path of protest had a fundamental strengths.  The struc​ture of governance based on non-violence could not be autocratic or insensitive to minority concerns.  

There is a need to generate, and strengthen such learning systems in organizations which produce liberating alternatives for the people as well as the professionals in organizations.  

O. Converting marginal investors into developmental entrepreneurs requires developing public or common risk absorption mechanisms:
Different classes of farmers and labourers face different degrees of risk,  have different historical experiences of success or failures and thereby have different futures expectations.

Very often by assuming much lesser degree of investment risks in developmental programmes, the planners pass on the entire burden of risks on the investors.  Implementing  officials at time quite judiciously recognized this and thus did not choose the poorest for the purpose (At least they deserve commendation for this!) 

There are several kinds of public or common risk absorption mechanisms which can be established to facilitate emergence of developmental entrepreneurships:

i) In case of watershed projects, collective organisation of seed, farm implements, draft power etc. might encourage several unwilling farmers to participate in the project.

ii) Many times the landless livestock owners choose to become either indifferent or hostile to the investment in common property lands because they see a loss of their access to the common lands for grazing of their animals.  Since the value added surplus from these lands many times is not earmarked for these people, they do not see why they should supply restraint.  The productivity of common lands cannot be improved unless the rights of landless people owning livestock or collecting twigs as fuel, grass for broom making or thatching etc., are recognized.  Common fund contributed partly through the surplus generated from the common properties can be exclusively set up to take care of the short term loss of the most vulnerable people.  

iii) In drought prone regions, many studies have shown that the farmers are forced to consume even their seeds during the drought years.  In the post-drought period,  there is a rain and good moisture in the soil but one often notices the areas where there are no crops.  Common seed and germ plasm reserves are the only way location specific seed material can be available under such circumstances.

iv) For livestock owners, the fodder availability during the period of crisis becomes a major con​straint.  The efforts to transport fodder and make it available in cattle camps is not only costly but also highly energy intensive.  Development of common grazing lands and collective fodder banks besides improvement of livestock mobility would help in sustainable resource management.  

There are many other ways in which people adjust with the risks of pest and disease problem in crop, livestock, trees etc.  Most of these collective risk absorption mechanisms have become weak over time due to ill-designed public interventions.  Since individual and collec​tive mechanisms have not been renewed, many enterprises have either become unviable or have been pursued in resource degrading manner.  The case of livestock specie composition in most of the tropical semi-arid and arid regions is very instructive.  Decline of public in​vestment in collective risk absorption mechanisms coupled with decline in alternative means of subsistence, the pastoralists have shifted their herd composition from cattle to sheep.  It is not that the pastoralists do not realize the implications of this shift.  It is just that in the absence of alternative risk absorption mechanisms and declining public investment in food distribution system, they have no other alternative to survive in the short run.  

Without entrepreneurship at individual or collective level, no lasting solution can be found.  Given increasing budget deficit in most developing countries, the state commitment for public funded interventions is severely declining.  In such circumstances either market or common property interventions have future.  The market interventions are unlikely to merge given high transaction cost in dealing with large number of marginal investors.  We are left with only the option of common property interventions.  Sustainable choices, therefore, have to be evolved by using scarce public resources in strengthening common property institutions rather than creating new bureaucracies.

P.  Reinterpreting Traditional Myths: Rediscovering the Wheel
Information theory holds that people tended to interpret new information in the context of their previous knowledge and , in lieu of this, old and new information become fused in memory.  Endless examples exist of how people actually generate myths or stories to cope with life.  New meanings are generated, providing a communication bridge amongst the poor as well as poor and their bene​factors.  Monitoring myths can increase the potential for learning about why people behave the way they do.

Q. Status and Skills Are Not Always Positively Correlated 

I can’t help but notice how rank and file employees of an organization hold insights and opinions not available at the “top.”   Ironically, organizational structures are designed so that information only flows in one direction.  It goes, therefore, that vertical accountability among levels within an organi​zation is essential if horizontal accountability is to take place. 

Sound values and norms for sustainable resource management are a way of life in traditional cul​tures.  But changes in the magnitude of a sweeping curriculum reform are necessary if we are to initiate large scale change in the way human nature interactions are conceptualized.  Can an ecolog​ical ethic that will generate long term resource management be  evolved the by poor when short term needs are yet to be met?  Can institutions to reinforce such an ethic be developed?

R.  Ethical Concerns Associated with Participatory Research

Programs involving “participatory research” often leave out some very basic steps.  For instance, project scientists and/or administrators fail to share their findings with participants or, in other words, those people who actually generated the data.  This failure is unethical because it entails using information shared in confidence (i.e. without clearance from those who were the source of it).  To be considered “scientific,” findings must be rekeyed back to the providers of data able to fully understand and appreciate the context of enquiry, as well as creating the opportunity for farmers to offer new insights in lieu of the project .  These insights are invaluable in that they are not attainable in any other way.  


Lack of mutual accountability is another weakness, for without it relationships can be sus​tainable.  It is rare that scientists encourage people to closely scrutinize the assumptions of their models. 


The intellectual property rights of the people are still not being protected in most studies.  This is particularly true of ethno-biological research.  There is no reason why experimentation by local people be considered an ethnic phenomenon.  Innovations are necessary in a dynamic envi​ronment with declining resources.  Many of these innovations can extend the frontiers of science.  Since large number of local innovations draw upon local resources and are generally organic in nature, these provide a very valuable basis for searching sustainable technological alternatives.  


There are very few technologies sustainable in nature which can be entirely managed at individual level.  While the entire research focus in the field of extension science has been on indi​viduals, the group based approaches seem to be acquiring more and more importance.  The natural and social scientists have to relax the constraint of individual management while developing and diffusing group based technologies (for plant protection, drainage, watershed management etc.). Research findings should be shared back with those “respondents” who provided the data. Despite the hype, the intellectual property rights of people are not protected, much less observed, in most research.

S. A successful strategy self-destructs.  
Davis (1982) in a very interesting paper entitled, “Key to strategy is Context”, observed that people who identified problems generally identified themselves as problem solvers.  One can sug​gest that when they fail, they enlarge the problem, magnify its complexity to save 

themselves from embarrassment.  Organisation designed to solve certain problems may have a vested interests in keeping the problem alive, lest they too would become redundant (Gupta, 1982, 1992a).  The accountability can in this case be judged by the discontinuance of the need for a particular intervention.  In Canada, about two billion dollars were spent on the programmes dealing with indigenous people though the problem of poverty, drug addiction, alcoholism, crime, unemployment, etc., have increased in the meanwhile.  This amount is more than the developmental aid provide by Canada to the third world countries (Raymond Obswamin, 1992).  The bureaucratic proliferation has certainly reduced both the quantity and quality of services available for poor people.  Once the budget deficit on account of non-productive expenditure increases, first services which are cut pertain to those dealing with most vulnerable people.  The structural adjustment programme have almost always been accompanied by such distortions.  The destruction of a strategy implies the time boundedness.  Once the accountability is fixed in such manner, the member of the organiza​tion would not deliberately delay the activities and thereby perpetuate their existence.  

Summing Up:

In this paper we have discussed how the debate on sustainable  development for natural resource management has been pursued in the context of developing accountable and responsive organizational arrangements.  The self-reliance among the people is possible only when their visions and concerns get articulated in the discourse.  Unfortunately, the language of dis​course has remained alienated from the idiom that people at grass root level use.  Our inabil​ity to access this idiom stems partly from our reliance on English language references and terms and partly it is because of our insistence on looking for globally generalisable solutions for local problems.  I have argued in this paper that sustainable resource management re​quires rethinking the very basis of entering into dialogue with people.  

Sustainability of resource management depends upon the way we define a causal model of interac​tions, draw a boundary, attribute responsibility for consequences, organize institutions to correct or contain the negative consequences and maintain the positive ones, generate information and feedback sharing system so that enlightened self interest can become compatible with and lead to collective rationality. 


Recognizing that nobody likes a person who warns of a grim future, I want to end this paper on an optimistic note through a Saga of a Star Fish.  Once a person was walking across the seashore.  There were lot of star fishes being thrown on the shore by the waves.  These star fishes were dying very quickly.  Another person, a lady observed the first person pick​ing up star fishes one by one and throwing it back into the sea.  The lady asked this person why was he doing it.  There were so many star fishes dying, his action would not make difference to such a large number.  This person picked up a star fish and threw it back into the sea and said, “my effort makes difference to at least this star fish which I throw back into the sea”.


The research or action on sustainable alternatives even if does not change the face of the earth in short term would certainly change the person pursing the initiatives. This itself is a good enough reason for modifying one’s research agenda and action values.  At least one can have one’s cake and eat it too this way.  Designing organizations for sustainable natural resource management is after all a matter of linking spirit with search for indigenous solu​tions.

� Presented at the workshop at Bangkok, Nov 19-20, 1992, and published under the title, “Sustainable Institutions for Natural Resource Management:  How do we participate in people’s plans?” by APDC in People’s Initiatives for Sustainable Development:  Less�ons of Experience (Eds., Syed Abdus Samad, Tatsuya Watanabe and Seung-Jin Kim), Chapter 15, pp.341-373, 1995.





