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Abstract

The ethical values underlying the behaviour of those people who conserved natural resources individually or collectively have to be incorporated in the ecological economics explicitly.  Instead of arriving at values of scarce resources only through opportunity cost in the market place, we should also assign weights to the kind of future socio ecological order that we wish to see in place.  These weights would reflect our preferences and, therefore, help us take decisions that contribute towards sustainable society.  To identify these weights, I suggest we draw upon the dynamics of indigenous / local ecological knowledge systems as well as the experience of grassroots innovators.  Most of these innovators generating technological and institutional innovations for sustainable resource management have resolved ecological/ economic trade off by balancing the time frame and discount rate.  

In this paper, I present in part one the arguments in favour of incorporating ethical values in the calculation of economic weights for ecologically sustainable outcomes.  In part two, I discuss the process of value addition in local innovations. I describe the Honey Bee network and goals of SRISTI (Society for Research and Initiatives for Sustainable Technologies and Institutions). In Part three, I present the logic of extending timeframe and reducing discount rates: the key to translating ethical concerns into economic values. I discuss modified socio-ecological paradigm for understanding interplay between ecological, economic and ethical trade-offs for a household survival system in high risk environments.  The conceptual relationship between conservation of a resource and knowledge around it in intra and inter-generational time frame is discussed to identify strong and weak sustainability outcomes.  In part Four, I deal with the process of  institution building for rejuvenating indigenous  ecological knowledge system. The norms and values created by different institutional conditions are analyzed.  

The illustrations are presented about specific innovators at grassroots level whose ethical values have led them  to remain poor despite being rich in ecological knowledge. It is unlikely that this knowledge system will survive without breaking the close nexus that exists between existence of poverty and high biodiversity and associated knowledge systems. 

Social and Ethical Dimensions of Ecological Economics

Anil K Gupta

The conservation of natural resources particularly biodiversity involves making judgments about what to conserve, how much, for how long and at what and whose cost.  

The crucial link between biodiversity and cultural diversity (McNeely, 1988, Gupta, 1991, 1992, Gupta and Ura, 1992, Gupta, 1995, 1995a) indicates that we have to look at deeper processes that get affected when decisions about conserving biodiversity or otherwise are taken. Cultural and social institutions provide a context in which technological choices regard​ing use of biodiversity have to  be made. Making these choices involves making judgments and trade offs. Judgments about natural resources performing ecological functions did not have to be resolved only in the realm of philosophy and morality.  Though there is no way moral judgments can be avoided altogether.  My contention is that values underlying the behaviour of those people who conserved natural resources individually or collectively have to be incorpo​rated in the ecological economics explicitly.  Instead of arriving at values of scarce resources only through opportunity cost in the market place, we should also assign weights to the kind of future socio ecological order that we wish to see in place.  These weights would reflect our preferences and, therefore, help us take decisions that contribute towards sustainable society.  To identify these weights, I suggest we draw upon the dynamics of indigenous / local ecologi​cal knowledge systems as well as the experience of grassroots innovators.  Most of these innovators generating technological and institutional innovations for sustainable resource management have resolved ecological/ economic trade off by balancing the time frame and discount rate.  

In this paper, I present in part one the arguments in favour of incorporating ethical values in the calculation of economic weights for ecologically sustainable outcomes.  In part two, I discuss the process of value addition in local innovations. I describe the Honey Bee network and goals of SRISTI (Society for Research and Initiatives for Sustainable Technologies and Institutions). In Part three, I present the logic of extending timeframe and reducing discount rates: the key to translating ethical concerns into economic values. I discuss modified socio-ecological paradigm for understanding interplay between ecological, economic and ethical trade-offs for a household survival system in high risk environments.  The conceptual relationship between conservation of a resource and knowledge around it in intra and inter-generational time frame is discussed to identify strong and weak sustainability outcomes.  In part Four, I deal with the process of  institution building for rejuvenating indigenous  ecological knowledge system.  I provide examples from actual situations in which individual as well as institutional innovations for conservation of resources have evolved.  The norms and values created by different institutional conditions are analyzed.  Finally, I summarize the key ideas of the paper. 

Part I

Ethical Foundations of Economic Choices: Sustaining 

Optimal Ecological Outcomes
The incentives or disincentives for using resources in a manner that these can be renewed in a reasonable period of time emerge not only in market place but also through public policy and private moral judgments.  When biological diversity got  reduced in the high growth green revolution regions because of availability of high yielding varieties and chemical inputs, it was considered necessary at that time to meet the goals of food production.  Even at that time, planners knew that the regions which provided the precious biodiversity and continued to conserve the same were inhabited by some of the poorest communities (Swaminathan, 1971).  The absence of any premium for conservation of diversity was compatible with the short term calculus of market place for using resources in  a non-sustainable manner.  It is important to understand the link between pricing of natural resources through such calculus and the contra​sting behaviour of communities in high risk environments such as drought prone areas, hill areas, forest regions and flood prone regions which are poor in economic infrastructure but rich in biological diversity and associated knowledge systems.  Today, when the link between poverty and biodiversity is pursued in a normative manner, many times people ignore the implicit ethical judgments.  Let me illustrate.

In the high growth low biodiversity regions, farmers use ground water in a non-sustainable manner because state prices the electrical power on the basis of horse power of the engine of the pump sets/tube well and not on the basis of actual consumption of power.  There is no reason why farmers should be judicious in the use of power and water.  Likewise when the price of irrigation does not reflect scarcity value of water, farmers do not economize its use.  That is why in many of the drought prone regions in India, some farmers grow sugar cane (which is a water wasting crop) whereas many others cannot get life saving irrigation even to grow millets.  Similarly, by reducing custom duty and other taxes on chemical pesticides, farmers are encouraged to use this input rather excessively thereby triggering the treadmill effect.  

Merely by getting the prices right, allocation of resources could not have been corrected.  Most governments have faced the dilemma of increasing the resource use intensity to meet the goals of food self-reliance.  And ironically, one notices at the same time that the institutions providing these inputs have become non-viable because of inability to cover the costs.  Therefore, while state folds back, market institutions fill in the gap and further intensify the distortions in the prices of natural resources as well as the process of their non-sustainable use.

The withdrawal of state affects some regions and communities more than others.  The slow growth or low growth regions but with high diversity inhabiting some of the most disadvantaged communities get affected most adversely sharpening the cleavages in society.  

The erosion of natural resource base is not stemmed by the state because banks use high discount rate to appraise their investments.  Only enterprises with higher rate of return in the shortest period of time can attract capital.  Obviously, most such enterprises externalize the environmental costs to maintain their profitability within the short time frame.  Since market penetration is not necessarily accompanied by evolution of institutions for collective management of externalities, the costs of internalization becomes the barrier for technological transformation in favour of sustainable resource use.  These barriers are stronger or more evident in well endowed regions.  But the costs are significant even in high risk environments.The conclusion reached earlier is valid that “because of big, diachronic, invaluable ‘externalities’, economic commensurability does not exist separately from a social distribution of moral values regarding the rights of other social groups” ( Martinez-Alier, 1991:134). The relations between ecological context and economic implications mediated by public administration are indeed political in nature as also argued by Martinez-Alier  (ibid:134).

The people in regions rich in natural resources but poor in economic infrastructure feel bewildered when they are told to conserve these resources for larger social good despite remaining themselves poor and dependent upon government subsidies or money order economies. Intensification of social unrest in many of these regions in the recent past clearly explains that the patience of the people is running out.  

The occupationary niches in most urban regions with least social and economic status are filled by emigrants from the high risk environments lacking local employment opportunities.  This emigration also implies that the proportion of households headed or managed by women is much higher in the regions from where males emigrate.  Obviously, there can be no ethical or moral justification for a social order which institutionalizes different developmental tracks for different socio-ecological and economic groups.  And yet one of the most precious ecological resource i.e. biodiversity is also found most abundantly in these impoverished regions( Gupta, 1991).  

Political economy of alienation of people in high risk regions:
How do regions with high biodiversity come to inhabit economically most poor people.  Politically most democracies run on the basis of constituencies created out of a minimum number of people in one region.  Therefore, the number of representatives elected from hill areas, drought prone areas and forest regions with low population density are far lesser than developed regions.  The political alliances can survive by alienating the representatives from these regions.  The political support or lack of it manifests in the choice of economic criteria for allocation of resources.  If mineral and forest resources are not valued properly, it may appear that state has to subsidize the economic systems in the regions.  The patronizing attitude evolves out of subsidy culture.  The entire public policy is based on what people do not have rather than what they have.  The employment programmes are based on the assumption that people in these regions are ‘unskilled’.  Therefore, the food-for-work programme during the period of drought in arid regions or forest areas may involve breaking stones and making roads.  Ironically, the same roads make the exploitation of natural resources more `efficient’ and fast.  

There are many other reasons for close association between poverty and richness in natural resources like biodiversity:

(a) The biodiversity evolves and grows in regions of ecological heterogeneity.  Variation in micro soil - climatic interactions creates conditions for biological diversity to evolve.  Variations in ecological endowment mean that the local land use systems cannot re​spond to market input based technologies suitable for uniform endowments.  This implies low and uncertain productivity level in agriculture and fluctuating and low prices for non-agricultural biodiverse products or forest products.  

(b) Given diversity in colour, taste, shape and quality of natural products, markets are often unable to generate consumer demand for the same.  The logistics of transporting, storing and displaying diverse varieties of vegetables, grains, fruits etc., are also very costly.  In the absence of consumer willingness to bear extra cost, markets shy away from providing channels for their consumption.  The result is that producers of such products do not have much purchasing power and rely on local demand which is limited.  The impoverishment is an obvious consequence.

(c) The lack of purchasing power also results from low value or no value attached to the biodiversity prospecting skills of the local communities by the outsiders.  Once the knowledge system is devalued, the cultural and social decline follows.  The tenuous relationship with nature is ruptured.  The erosion of knowledge goes hand-in-hand with erosion of resources.  The eco degradation spurred by external forces is abetted by the poor as well as not so poor people.  This further decreases the prospects of capital generation and accumulation.  Even the social communities start breaking down.  Once the social structure breakdown, the communal safety nets for the poor are no more available.  Poverty also becomes socially a humiliating experience.  

(d)The ethical values of local communities which conserve biodiversity despite remaining poor also reinforce material poverty.  There are many medicine men and women who believe that the power of their potion would go down if they charged a price for it.  There are large number of such people who even do not accumulate medicines.  Instead they collect a plant only when need arises.  Some others who do accept payment demand such a low price that only poor people use their services.  The well-off people generally believe that anything which is cheap is also less effective and safe.  There are various institutions which prohibit extraction of a resource beyond a reasonable limit lest a deity supposed to protect that resource gets annoyed.  Religious mechanisms merely symbolize the constraints a culture imposes on the use of given resource.  There are many other ways in which extraction of a resource is restrained and thus opportunities for generating economic surplus are foregone.

Thus, a combination of political, economic, institutional and ethical factors leads to the nexus between poverty and richness in biodiversity.  

How does one break this nexus without generating an economic weight for ethical values.  Thus, if a community decides not to extract a resource beyond a minimum quantity, should it be punished for upholding its values.  At present, that seems to be the message.  There are at least three specific instruments through which economic weightage for these values can be generated.  

(1) The non-actionable subsidies for disadvantaged regions:

Under GATT, part four, article 8, the assistance to disadvantaged regions which are contiguous geographical area and where per capita income is not above 85 per cent of the average for the territory and where unemployment rate is at least 110 per cent of the average measured over three-year period is non-actionable.  Thus, weights can be assigned to the conservation practices and levies can be charged on various products or services to subsidize these regions for a comprehensive development policy.  It is assumed that in view of the various factors mentioned earlier, the local regional councils may not have enough surplus to undertake these investment themselves.  New ecological enterprises requiring value addition in natural products of these regions can be subsidized so that additional cost due to locational disadvantages can be set off.  These industries might enable higher value addition through better technologies and with smaller quantities of the raw material.  This will generate incomes and employment without creating stress on ethical values preventing excessive extraction of a given resource.  Domestic support (annexure 2, Articles 21) also provide a basis for supporting research in connection with environmental programmes, plant protection, extension besides infrastructural development.  Support for the disadvantaged regions is accepted under this annexure as well.  

It is not my argument that states will indeed do so. What I am implying is that should a political commitment materialize, doing so will not be impeded by at least the new world trade order despite much popular beliefs to the contrary. 

(2) Compensation for local creativity, innovation, traditional knowledge of ethnomedicinal and ethno-agricultural uses of plants.

Various arrangements for compensation will be discussed later but this instrument certainly can enable providing weights to the knowledge and resource conserving practice.  Under TRIPS, patent protection can be extended to the products based on plants, animals, micro organisms, etc., provided they meet the conditions of newness, non-obviousness and inventiveness besides utility.  Despite controversy on the patentability of traditional knowledge held by a community, it is possible to file applications on behalf of large communities either through their representatives or collectively for a specific contributions.  In addition to traditional knowledge, contemporary innovations for pest control, veterinary medicine etc., can also be protected.  State can buy these patents and make them available freely to investors after paying the local communities a reasonable license fee or other forms of compensation.  Under this provision, the local communities do not have to feel obliged or be under patronizing pressure.  

(3) The weightage to local institutions, practices, sacred sites etc., may improve the prospects of local communities conserving their resources.  Since additional gains accrue only so long as resources are conserved, these incentives may encourage conservation.  Tourism is another function through which non-extractive resource use can generate incentives for conservation.

For all the three instruments to work, several institutional changes would be required ranging from curricula and pedagogy in the educational systems at different levels to changing the nature of discourse around developmental projects in high biodiversity rich areas.  The value formation takes place in the early stages of life.  There is very little in the educational curricu​lum which generates respect in the mind of learners towards resource conserving disadvantaged communities and grassroots innovators. In a recent study we found that at least in some cases the drop out children knew more compared to the enrolled children in terms of local ecological knowledge.  In any case there wasn’t clear correlation between the rank achieved by children in biodiversity contests and academic exams.  Apparently, in the early stages, some of the children who have an aptitude for ecological knowledge and can grow as ecologists get rejected by the formal academic system (Chand, Shukla and Gupta, 1994).   

The rehabilitation policy for the ecologically skilled and economically less skilled tribal people (many of whom conserve resources very well) in the event of displacement due to dams and industrial projects leaves considerable scope for improvement.  The valuation of the cultural ties of local communities with resources is done so poorly that the disruption does not appear costly.  

Similarly, the policy of drawing up strict boundaries around sanctuaries and parks keeping people out may imply a very low value and weight on the survival options of the people living in those regions.  The ethical values that may have guided the conservation of wildlife may have become weaker.  But as many native groups have explained, the commonalities of the same spirit among human and animal systems require that the hunting and other such activities are performed with considerable restraint.  One doesn’t deny that in some cases, poaching may have taken place even by local people, the incentives often arise through external valuation.  When an animal in wild life generates less revenue for local communities due to poorer returns from tourism, hunting for selling the skin or other parts may take place.  

Valuation and compensation thus are required in various ways to modify the consumer preferences, societal values and economic calculus.  The discourse on development will undergo a fundamental shift if opportunities of economic improvement were to evolve through respect and responsiveness towards local knowledge, ethics, institutions and creativity.  How have we tried to do that is discussed in next part.

Part II

Value addition in local creativity and innovation:

Transforming economics of conservation and sustainable resource use.
The options of sustainability depend upon the conditions of conservation of knowledge as well as resource.  As evident from the following matrix (fig.1), sustainability is highest in cases where knowledge and resource both have been conserved in single as well as multiple generations.  If knowledge is conserved and resource is eroded within single generation, the sustainability is weak to moderate.  If knowledge is not used and reproduced over generations, it is likely to be lost.  Similarly, if resource is conserved but knowledge is not within single generation, the resource is endangered.  Many parks and sanctuaries come under this category.  By keeping people out, the knowledge may not get renewed. After a while when ecological complexities increased or perturbations increase, the local knowledge may not be available for regeneration.  The possibility of resource being conserved for several generations without conserving associated knowledge system is remote.  It is a different matter that under certain situations, the managers of such a resource may generate lot of local knowledge.  In any case it is like a map in which the legend is lost.  Much of the biodiversity in such regions can be accessed only randomly.  

If knowledge is conserved and resource has been degraded even for more than one generation, the regeneration is possible.  This is precisely the context in which Honey Bee network operates.  

Honey Bee Network on Indigenous Knowledge, Creativity and Innovation:
Global networking:  Honey Bee
The HONEY BEE network draws its philosophical principles from the conduct of the honey bee:

(i)
The network believes that we should collect the knowledge of the people, as the Honey Bee collects pollen, without making the flowers poorer.

(ii)
We should connect people to people as innovators with other innovators as the Honey Bee connects different flowers through pollination.

We insist in our work that two principles are followed without fail: one, whatever we learn from the people must be shared with them in their language; and two, every innovation must be sourced to individuals/communities with names and addresses, to protect the intellectual property rights of the people.

The Honey Bee network newsletter is brought out in six languages in India (Hindi, Gujarati, Malayalam, Tamil, Kannada and  Telugu) and Zonkha in Bhutan so that dialogue with the people takes place in their own languages. Creative people from  one place should be able to communicate with similar people elsewhere to trigger  mutual imagination and fertilize respective recipes for sustainable natural resource management.  

Fig.1: Scope for Regeneration
Generational Time Framework

Single          Multiple

Eroded       1             2

Resources

Conserved    3             4

Eroded           5             6

Knowledge

Conserved             7             8

Sustainability Combination of cell of Regeneration
a) Poor 1 and 5.  This is so because within one generation (as in our times) both the re​sources and the associated knowledge base get eroded.  The knowledge may only be available in old book shops or waste paper markets, or pavement stores.  The folk knowledge having been eroded may be almost impossible to reconstruct or rejuvenate.  Erosion of knowledge was never so rapid as in our generation because of declining inter-generational communication.  We have no time for our own elders or that of others.

b) Very poor 2 and 6.  In this case the situation is even worse because the resources and the knowledge have been degraded for more than one generation.  Only rare reposi​tories of knowledge may exist among some bypassed communities.

c)Medium 1 and 7 if local knowledge is incorporated in strategies of regeneration.  The knowledge will also be eroded if not used.

d)  Sustainable 3 and 7, 4 and 8.

e)Endangered 3 and 5 can happen when state-controlled conservation of resources through park or sanctuary is attempted, keeping people out of the resource.  If knowl​edge is eroded, the erosion of resource cannot be far behind.

f) Not easily possible
4 and 6. This is so because a resource cannot be sustained over generations without drawing upon local knowledge at all.  Under condition of no human intervention or access, certain resources like forests may be conserved over generations without incor​porating local knowledge.  But with increasing influence of man-made (or woman-made) factors on the survivability of forests through acid rains, global warming or erosion of upper catchments, etc., and increasing population pressure, would it be possible pursue such a possibility at all. We doubt.

g) Possible 2 and 8 if knowledge has been documented through efforts like Honey Bee is available to people, regeneration of resources is possible within a long time frame.

We realize that technological innovations cannot survive without institutional innova​tions and support structures.  Hence, we have been documenting the ecological institu​tions which have been evolved by the people to manage knowledge and resources as common property.

It is also possible to take the current global debate on biodiversity and peasant knowl​edge beyond rhetoric.  Our network extends to sixty four countries at present.  Some colleagues have started similar documentation in their respective regions.  Offers have been received for Nepali, Sri Lankan, Ugandan, Fulfuldi (Mali) and Bangla versions of the newsletter.

The Honey Bee network is headquartered at SRISTI (The Society for Research and Initia​tives for Sustainable Technologies and Institutions), C/o Indian Institute of Management, Ahmedabad

SRISTI: Long-term Goals:
There is a recognized need, not only in developing countries but also in developed countries, for reorienting research and education processes to incorporate greater sensitivity towards nature.  While transformation of this kind cannot be achieved through a centralized lab to land model as followed by the CG system ((Consultative Group on International Agricultural Re​search - CGIAR), the need for a coordinating centre for networking autonomous and independ​ent initiatives still remains.   (SRISTI) seeks to provide such a hub.  Thus its key aim is to establish links between formal or reductionist or institutional science and the holistic or infor​mal science underlying local ecological knowledge systems. Following from this aim, the key objectives of SRISTI are:

Strengthening the capacity of grassroots innovators and inventors engaged in conserving biodi​versity through,

*
protecting their intellectual property rights, 

*
experimenting in order to add value to their knowledge,

*
developing entrepreneurial ability in order to generate returns from this knowledge, and 

*
enriching  their cultural and institutional basis for dealing with nature.

In due course an International Centre may be developed which, apart from networking, may provide a global forum for authentic and accountable discourse on indigenous ecological knowledge. The Centre would also provide a registering facility for innovations and inven​tions, so that patent protection can be invoked in favour of the individuals or communities developing these innovations.

It is also hoped that SRISTI and its associated institutions will be governed by the grassroots innovators.  A lot is often said about accountability and transparency. But usually, even basic documents such as balance sheets are never shared with the people with whom organizations work.  SRISTI would try to set standards in this regard.

The entire modernization paradigm builds upon what people do not know, instead of what people know.  The ecological, technological, institutional and cultural knowledge of the nature conserving communities is the basic building block of our work.

We hope that future initiatives in not just the agricultural sector, but in every other sector of the global economy will be based on the existing knowledge of nature-dependent communities.

In passing, one may add that if global climatic changes do indeed take place, and environmen​tal fluctuations dominate the regions which have managed without much fluctuation, then the skills of people used to dealing with wide fluctuations would be in greatest demand.  Who would these people be if not the inhabitants of forests, hill areas and drought and flood prone regions?  For this reason too we need to understand the logic of survival of disadvantaged communities, creatively.

There are several concrete initiatives that have been taken up to generate economic opportuni​ties without impairing ethical and value basis of the communities conserving natural resources.  Ethical principles underlying external access or exploration of biodiversity and associated knowledge systems have been articulated recently ( Gupta, 1995) and guidelines have been suggested for the purpose through collective efforts of Pew Conservation Scholars ( 1994).

Recognition and respect for ecological entrepreneurs, experimenters and innovators
We have several examples of artisans, farmers and pastoralists who combine their need to solve problems through local materials with an urge to pursue that in a larger social, spiritual and cultural context.  The ethics underlying this context makes their material acts more mean​ingful.  There are many implicit mechanisms of dealing with complexity of nature.  

Amrutbhai, an innovative artisan who developed several creative bullock drawn implements works to improve the efficiency of these implements so that the pressure of the harness on the bullocks shoulders is reduced.  In his calculus, the productivity of the implement may justify decision of other farmers to purchase it.  But the possible blessings he may get from the bul​locks who would suffer less, provides him the motivation and drive to pursue these solutions.  

Karimbhai is a potter, but a very perceptive herbalist at the same time.  He is very poor and has not been able to send his son to school regularly.  And yet, there is hardly any plant in the nearby forest in a semi-arid region of Gujarat which he does not know use of.  When we organized a biodiversity contest among children and requested him to give away the prizes, being the most knowledgeable person, he was embarrassed but happy to oblige.  However, when we offered a token gift to him after the function, he refused because this was accruing to him apparently because of his knowledge.  He could not accept any gift or compensation which was linked to his ecological knowledge.  This knowledge was supposed to be used for larger social good without any cost.  He would accept payment if we purchased his pots.  But not if we offered gifts unconnected (in our view) with his knowledge.  In a way, he was right.  He was invited to distribute the prizes because of his knowledge and thus gifts could have had a corrupting influence.  

On another occasion we were trying to make a film of our dialogue with him on the subject.  While discussing the issue of biodiversity, we talked about a plant.  He showed the plant to the photographer who immediately went and plucked it.  This shocked Karimbhai.  He felt sorry that the plant had been plucked without having to be used for solving someone’s problems.  This injury  to nature was obviously not to his liking.  We learned our lesson hard way.  

Rahmat bhai is a animal healer in another village of semi-arid Gujarat.  He cures various external and internal maladies of animals  through numerous plant diversity based medicines.  This region is inhabited by the pastoral communities.  People in this village and around call him Gopalbapa out of respect and reverence.  Despite being Muslim, he has been given a name of Hindu God who was known for taking care of animals and animal rearing communities.  Such a cultural fusion brings out not merely a functional aspect of local knowledge system, but also the ethereal dimensions of social networks in which knowledge is tested, produced and reproduced.  

Rehmatbhai alias Gopal bapa does not charge for his services though accepts offering made by the beneficiaries.  He has no other major means of livelihood.  It is said that animals respond to his touch with greater submission and satisfaction than they would to their own masters.  Such is the ability of Gopal bapa to communicate with animals.  

Haribhai is a farmer but with a difference. He has been growing groundnut without application of any pesticide.  And yet, his yields are comparable if not better than the farmers who use chemical pesticides. He does not allow water from his well to be used even for washing the pesticide sprayers.  He does not claim too much distinction on this account, but is quite knowl​edgeable about the entire ecological chain which helps him keep his crop healthy.  

There are a large number of other technological and institutional innovations that we have documented from different parts of India as well as other countries.  Honey Bee network and SRISTI database provides a very strong evidence of an ongoing social and institutional experi​mentation at grassroots level for generating sustainable alternatives.  The question arises as to how many of these innovators make sense of their practices when they have access to more “efficient” though less environment friendly alternatives.  To understand the ethical basis of ecological economic evaluation, we will have to understand the conceptual basis of their local ecological knowledge systems.  

Part III

Logic of Extending Timeframe and Reducing Discount Rates: 

The key to Translating Ethical Concerns into Economic Values 
We have shown earlier in the social ecological paradigm (Gupta, 1981, 1985, 1985a,1986, 1987,1989) how ecological conditions define the range of economic enterprises which can be sustained in a give region.  However, the scale at which different enterprises are managed and the combination in which these are pooled in a portfolio is a function of access to factor and product markets, formal and informal institutions, non-monetized exchange relations, etc.  The modified framework presented in figure 2 helps us see how the dynamic interactions between ecological endowments, perception of risks, relative scarcity or abundance of difference resources, response to various opportunities generates different kinds of household budgets and consequent stakes in resource conservation.  

The ecological context in terms of soil, climate, micro flora and fauna, etc., in a given watershed defines the range of enterprises such as crop, livestock, trees, grasses and even some of the crafts.  The ecological adaptability of species particularly in rainfed environments is quite localized.  That in fact, is the reason why biodiversity is high.  The niche specificity was confirmed through a rotated factor analysis of the village-wise endowments of livestock species, irrigation sources, land use etc., (Gupta, 1981, 1985, 1990).  The niches of sheep and goat, for instance, were quite different from niches of water buffalo.  

The ratio of different species can also be a good indicator of the land use potential and prospect.  For instance, in a semi-arid region when ratio of small ruminants to large ruminants increases, the extent of degradation may be enhanced.  This is not because people are not conscious enough of the consequences.  It so happens because as the degradation increases, only small ruminants can survive.  Other factors which accentuate household choices in this direction are dependent upon the nature of portfolio that households evolve.  

The conventional measures of portfolio are risk and return.  There are four kinds of portfolios which can emerge in a given ecological region viz. high mean - high variance (HMHV), high mean - low variance (HMLV), low mean - high variance (LMHV) and low mean - low variance (LMLV).  It is obvious that these portfolios evolve through historical experience of the functioning of various markets and non-market institutions.  The most vulnerable subset is that of the households with LMHV kind of portfolios.  People with very low average income and with very high fluctuations survive on the margin of the system.  Their survival to a great measure is also a function of their innovativeness and inventiveness.  This is not to say that farmers in other groups are not innovative.  But the innovations for survival are likely to be quite different from innovations for accumulation (Gupta, 1987, 1988, 1989).  

The access to factor and product markets and other formal and informal institutions do influence the way innovations are pursued.  Where markets and state both are weak, the probability of evolving low external input technological innovations is rather high.  Similarly, in view of greater reliance on common property resource management institutions in these areas, innovations requiring group action may also be high.  

The most vulnerable households have low mean - high variance portfolios and from the pure economic rationale, should have highest propensity to privatise commercial or open access resources.  However, the presence of ecological ethic among such people demonstrates the way values modify perceptions and preferences of economic outcomes.  Values are obviously not shared by everyone uniformly.  In many cases, we have noticed that innovators using alternative ways of pest control, for instance, do not bother to disseminate their ideas.  To them it is satisfactory if they can have their own way. 

In regions where negative externalities of actions of others make such choices difficult, the innovators like Haribhai mentioned earlier persist with their practice quite fortitudinously.  But there are many people who are so vulnerable that they only work as labourers in rural or urban areas.  Since reproduction of labour require minimum consumption which they cannot afford, they age faster and develop many disabilities associated with malnutrition.  Because of the emigration of males from such households, the role of women in managing households become crucial.  Since women cannot take animals for grazing as far as men can, the grazing pressure in the neighborhood regions becomes more excessive.  At the same time, grazing pressure from the livestock of the well-off people is also no less serious.  Under such conflicting demands and pressures, the ethics underlying common property resource institutions comes under strain.  In some areas, the institutions survive because the non-emigrating communities derive only a small share of their requirements from the common properties.  They can afford to be indifferent.  In other cases, the values of the institution builders seem to have been strongly carried forward through traditions and norms.  In any case, the preferences of households, vulnerable as they are, are indeed influenced by the institutional contexts in which resources have to be used.  If institutions are strong and uncertainties about future supplies of a scarce resources low, the time frame may get extended.  

The perception and response to risk is influenced not only by the economic portfolios and ecological institutions but also by the existing repertoire of risk adjustment strategies.  Three kinds of risk adjustments have been proposed:

(a) Household level - intra as well as inter-household level risk adjustments.

(b) Institutional - common property institutions, collective safety mechanisms.

(c) Public interventions - food-for-work type of employment programmes or other relief measures.

Household level risk adjustments:
The intra-household risk adjustments (intra-HHRA) imply such options which can be exercised within the household.  These options require making social, ethical and moral trade-offs.  For instance, three major intra-household choices are migration, disposal of assets, and modification or reduction of household food consumption.  In case of migration, generally only the male migrate but also whole families migrate.  Education of children under such circumstances is ruled out.  Once that happens, the future options also get modified.  

Similarly, choices about disposal of assets have to be exercised in terms of gender and social status.  Women consider certain kinds of jewelry very sacred and would like to dispose these off only in the periods of acute crisis.  The modification of consumption often implies priority to children followed by men with women in the last.  Though in terms of work and responsibility, women may share no less burden.  While making economic calculations of the costs and benefits of different kinds of household decisions, the moral pain that a family has to go through during periods of scarcity and crisis is not looked into.  These pains might disrupt family structures.  In many parts of Africa, men abandon their families either out of shame or because of opportunistic behaviour.  The economic choices by such households are significantly different from the rest.  Since the emigration of males or their abandoning the families takes place much more in some region than others, the aggregate effects of intra-household adjustments manifest more in these regions.  The ecological costs of such social pressures remain to be properly worked out.  

The inter-household risk adjustments (inter-HHRA) imply those options in which at least two or more households are involved.  For instance, tenancy, credit, labour and product contracts.  In credit market, the options for women borrowers may not be same as men borrowers.  Accordingly, the investment options and their ecological consequences also could vary.  In product market, various kinds of contracts for supply of forest products or minor forest products influence the rate of extraction of natural resources and the time frame in which these extractions are made.  

The forward trade of trees has also been reported from some of these high risk regions.  The buyers negotiate a price for a tree growing near the homestead or in the farm and then after having paid the price offer to harvest the tree as and when they need.  Till then the seller has to take care of the tree as an obligation.  The ecological implications of forward trade in trees are also influenced by the nature of households i.e. whether these are managed by men or women.  The vulnerability of women in negotiating these contracts may influence the choice of species and the relative allocation of time for this purpose.  

The common gruel kitchen during drought or floods, common reserve of fuel wood or water or any other resource provides considerable cushion for risk adjustment to the households.  The sacred basis of some of the common institutions and their secular function, I have proposed can be analyzed through an inter-twined double helical structure of institutions.  The ethical values may be rooted in the sacred beliefs but the economic risks may require secular rules for the working of these institutions.  Anybody who violates rules of common property institutions may receive sanctions evolved through either participative or coercive institutional decisions.  

The public relief mechanisms modify the perception of and response to risk.  The emigration rates can be modified, the carrying capacity can undergo a great shift because of lack of livestock migration in the period of drought and accordingly the short-term relief can have long term ecological and economic consequences.  In the absence of relief, great human misery may follow.  With the availability of relief, the great ecological misery follows.  A compromise between ecological, economic and social goals requires institution building.  Otherwise there are examples in arid regions when people do not deepen or desilt their own private tanks or wells before rains. They  anticipate government to start relief works.  Perception of risk in such situations is quite different and, therefore, short-term and long-term choices for people exposed to risks in the presence of relief would vary.  The nature of relief itself can modify the perception of risks.  If relief could be in the form of capital for creating permanent assets for conserving soil and water, time horizon ensuing such investments would be different if such was not the case.

The non-monetized exchange relations imply option of sending one’s children to relatives or friends during drought and famines.  A household would take different risks in the absence or presence of such safety nets.  

The variation in the perception of risks modify the time frame as well as the discount rate.  Greater the horizontal and vertical assurance a household has longer may be the time frame.  And with longer time frame, technological options with smaller but sustained returns become viable.  The sustainability therefore requires reduction in discount rate and/or extension of the time frame.  

Many times people argue that poor people have shorter time frame and by implications therefore may chose non-sustainable alternatives.  In some cases, it might indeed be the case.  But it cannot be generalized.  Same household may have different time preferences in different resource markets (Gupta, 1981).  In resource markets in which a household has greater confidence, or a more intimate knowledge, a longer time frame may be chosen.  On the other hand, in a resource market in which the uncertainties are high, defacto property rights are ill-defined and in management of which, institutions play marginal role, the time frame is likely to be shorter.  

Thus a very poor household can grow very slow growing species of trees (much against what donor supported agro-forestry programmes may advocate) which may mature at the time of a daughter’s marriage.  In the deficit budget households, to accumulate savings in liquid forms is often very difficult.  Such time bound maturity oriented savings have lumpiness which helps in meeting strategic objectives of a household.  

On the other hand, in case of temporary lease of land or water body, a household may choose non-sustainable technologies because of short time frame.  In the absence of clearer property rights, but de facto recognition of boundaries of local claims, households may evolve norms of not killing fish during spawning period.  But when access rules are changed, despite previous ethical values, the choice of technology may become non-sustainable.  

Household budgets can be surplus, subsistence or deficit depending upon the rate and size of capital accumulation given varying preferences for time horizon and perception of risk.  

The stakes of households in preserving environment and modifying choice of economic enterprise may get influenced by the nature of household budget.  Simultaneously, the local institutions and cultural and spiritual beliefs may counteract the pressures for reducing time frame and increasing discount rates.

In the era of economic liberalization, there is a genuine danger that many local communities which had conserved resources for long might decide to liquidate historical assets in favour of short-term benefits.  Unless the existence value and the option values of resources start getting reflected in the household budgets through carefully crafted incentives, the unfortunate prospect of resource degradation is likely to follow.  

One way in which time frame can be extended, we have argued in this paper is by adding value to local innovations and knowledge system so that households recognize economic benefits of conserving resources.  Since conservation of knowledge requires maintaining institutions of social interaction, along with economic incentives, thus, we will also have to invest in institution building.  We discuss the framework for institution building next.  It may be added here that we do realize that all economic values signal some people’s ethical assumptions.  We may not share those ethical values but the ethics is embedded in all economic transactions.  What distinguishes one set of ethical values from another may be the institutional context of the belief systems.  Although as Wilson noted, “an enduring environmental ethic will aim to preserve not only the health and freedom of our species, but access to the world in which the human spirit was born” (Wilson, 1992:351). The only point we are  adding here is that opportunities for human spirit to articulate itself and assert itself in market place are not evenly available to various socio-ecological groups. The asymmetry of opportunities is precariously balanced today because of asymmetry of ethical values. It may not remain so in future because of the obvious injustice inherent in keeping people with superior ethical values as poor.

Part IV

Institution Building for Rejuvenating 

Indigenous  Ecological Knowledge System
The restoration of ecological ethics in the communities where it has become weak evident from either declining common properties or shortening time frames may require careful blending of formal  and informal institutions.  How local knowledge systems can sometimes prove inadequate in meeting the challenges of ecological or economic or even a combined crisis is apparent in many areas.  A very large number of step wells or water conservation structures which worked for a long time have been abandoned or abused in many dry regions where half-hearted government interventions generated false hopes.  I do not argue that local knowledge systems by themselves can resolve all kinds of dilemma in resource use.  I have earlier demonstrated that people can do the right things for wrong reasons just as they may do right things for right reasons.  Under what conditions local knowledge systems grow and become liberating influence rather than a constraint depends upon the term at which we understand its boundaries, nature of sense making process and identify symbols  of appropriation or distribution of benefits and costs.  

The eco institutional framework of blended knowledge systems is presented in figure three.  

The ecological context in a given region or for a given community defines the nature of environmental risks or threats.  A drought, a flood, erosion of biodiversity or increase in salinity levels in coastal areas due to ingress of sea water may be different kinds of threats.  The regions which have very low level of threats are preferred by markets and even state and, therefore, are advantaged in most respects.  Given low transaction costs of exchanging resources in these regions, the adaptive response of the households is fast.  At the same time, in view of the prevalent value system, the social structures are also different compared to the disadvantaged regions having higher perceived risks or threats.  In table 1 we have enumerated the key contrasts that characterize the advantaged (market dependent) and disadvantaged (nature dependent regions).  The market dominated communities are the ones in which most exchanges are mediated through markets, institutions and instruments.  The commoditisation of labour, product and skills is quite high.  In contrast, the communities which draw their major sustenance through use of natural resources often without much value addition are defined here as nature dependent communities.  The regions where each type of communities predominate are also contrasted here.  The market dependent regions are the high growth green revolution regions.  On the other hand, the nature dependent regions are rainfed drylands, hill areas or forest fringe areas.  

Table 1

Market dominated     Nature dominated
1. Communication             Digital          Analogical     

system                                                  

2. Pooling of                Very low         Very high      

resources                                               

3. Reliance on               Low              Very high      

common                                                  

properties                                              

4. Settling of               Very short       Long term      

   books of                  term                          

   account                                                 

5. The proportion of                                       

women headed or          Very low         Very high      

managed                                                 

households                                              

6. Women                     Very low         Very high      

participation                                           

rates                                                   

7. Reciprocities             Specific         Generalized    

8. Empowerment               Material         Knowledge resource

                             resource-        and culture-based

                             based

Source: Gupta, 1992, 1995

The nature of local community is therefore quite different though affected by similar processes of stratification as well as cultural homogenization.  The access to resources may be unequal due to property rights sanctified by culture, state or sometimes just the local usurper.  The stratification may also occur due to inter-generational transfer of property, bad luck in discriminating good from the bad opportunities or specific biases in public policy.  

The unifying tendency could similarly be strong or weak, among different subsets of a community.  Religion, caste, ethnicity, myths and rituals etc., may contribute to the centripetal forces.  Since the units which are unified may not completely overlap with the units which are stratified, they remain subsets which are fragmented.  I have argued that most institutions of resource management have fuzzy boundaries.  In each group, there are people who agree only partly with the rules and therefore play the game half-

heartedly.  The pluralism of this kind is a guarantee against too quick an agreement or for too long (in either case, the rules will be eventually aborted for want of periodic rejuvenation, reaffirmation or revalidation).  

The perception of nature is mediated by the formal institutions as well as informal institutions and through the stratified prisms as well as through unified lenses.  The prisms refract light.  The perceptions through stratified prisms thus are fragmented, fractured  and in many cases contentious.  On the other hand, the perceptions through cultural or religious lenses tend to be homogenized within a cultural boundary.  The contest between differentiated meanings as well as shared meanings takes place in every society.  In the nature dependent society, the unifying spirit of the nature apparently provides an outer limit within which differences can be articulated.  In the market de​pendent communities, such unifying forces, are unfortunately guided by great degree of expedience and opportunism.  We are in some sense seeing the contradiction between the interest of groups with short or long time frames.  

The perceptions of nature essentially requires making sense of four facets of a natural phenomena known as diversity, complexity, simultaneity and change.  These facets of any natural system describe the basic aspects of ecological systems.  It is not our submission that diversity is always accompanied by complexity or change.  The limited point being made here is that the perception of nature has to include the inherent complexity and simultaneity of changes taking place in different sub-components of a diverse system.  It is for this reason that defining boundary of a system becomes very crucial for understanding it.  

The perception of nature mediated by formal or informal institutions are distinguished on the basis of the categories of sense making.  Once certain categories become powerful in defining the boundaries of a phenomena, the system of appropriation gain legitimacy.  This they do through the efficiency with which resources are extracted.  

To illustrate, the crop and weed are two such categories.  A plant out of its place is called weed.  Obviously, in nature, there is not ever a plant which can be out of its place.  And yet, once we define the companion plants in the crop field as weeds, the next step is to find ways of eliminating them. The so called weeds may perform a whole host of functions.  Some of these might attract predators of the pest, prevent certain insects from completing their life cycle, move nutrients from the lower level of soil to the surface through deep roots, fix nitrogen in the soil etc.  Some of the weeds are mulched in the soil to conserve moisture, still others may have allelopathic interactions.  Similarly, there are companion plants (weeds) which may compete with the crop and take away its nutrient and moisture.  

The point is that boundary of a system in terms of crop or weed may prevent looking at certain interactions which may hold the key to sustainability.  There are very few studies, which look at the positive or negative impacts of biodiversity on the field bunds, roadside or swamps etc., on the cultivated systems.  What part of nature is relevant for a particular purpose is essentially decided by the categories of sense making.  These in turn  influence the way we define the boundary of a system.  

If we take another case of soil classification, we notice similar contradictions.  The soil classification based on USDA system may mask more information than it reveals.  Indigenous soil classification may provide valuable clues about the micro environmental niches and the suitability of specific sites for different species and varieties.  Sustainability would require precision farming i.e. an attempt for need based input use.  

There are large number of other examples in which the classification of a natural resource may not provide sufficient clues for augmenting renewability of resource through various feedback loops in the ecological systems.  By drawing artificial boundaries, and classification criteria we may create symbols of appropriation which alienate us from nature.  To extract returns without supporting various ecological requirements of a system one needs economic calculus and an ethical position which justifies making these boundaries.  Thus, if birds are only a pest, companion plants are only weeds and biodiversity around the fields or water bodies a nuisance, the judgments have been made and categories created.  

Many times, in the process of doing so, we incur ecological costs which feedback in the long run and impair the viability of the systems.  However, there are processes through which we may avoid these eventualities.  

The local knowledge systems act as crucible of creativity and innovation.  Various institutions, rituals, technologies and practices may be generated which augment a resource or deplete it. However, an ought may follow from differences in what Rolston calls the  case is ( Rolston, 1988). But whether a moral ‘ought’ about responsible behaviour of poor communities will follow may also depend upon the ecological -economic and political ‘is’   about unfair valuation of resources and corresponding opportunities. Local ecological knowledge systems can merely provide a basis for such corrections to be made. But the corrections themselves will follow only in the political-economic

field.

Part V

Summing Up
In this paper, we have provided a framework in which blending of culture and technology with ecological ethics happens through autonomous and independent technological and institutional innovations but in a historical perspective.  The fact that many of these innovations draw upon biodiversity and resources  in the neighboring regions implies that the concept of so called weed is very different for these people.  Unfortunately, the modern systems of intellectual property rights do not recognize rights in so called wild plants.  The nature of diversity created through selection pressures is wild only if anything non-cultivated could be called wild.  Otherwise, the management of grazing, collection of various plant products and other interactions with the non-cultivated lands and water bodies generates specific niches for diversity to evolve.  The migration routes provide boundaries, local names provide indigenous categories of sense making and local customs and cultural values in which people knowledgeable about the plants often do not charge, provides the symbols of appropriation or lack of it.  

I realize that a marriage between reductionist and holistic system of knowledge is not easy to come about.  But numerous resource management programmes are today recognizing that sustainability requires blending of formal and informal institutions which in turn means that perceptions of nature need to be modified. Ethical foundations of ecological economic exchanges may bring about such changes in our perception of nature as well as the values underlying technological and institutional innovations by the communities which still continue to live with it harmoniously.

But whether it will actually so happen may just as well depend upon the political space ‘little innovations ‘ may get. The space for these solutions evolved by local communities at grassroots level in our own intellectual discourse may finally determine the legitimacy of moral discourse on ethics of ecological economics.
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