Integrating high conservation value native species into biofuel production for conservation and sustainable use of biodiversity.     
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TPA 3: Collection, characterization, conservation, and development of native genetic resources (plant and microbial species) with potential for energy production
The awareness at the policy level about the need to adopt low carbon and sustainable energy option is an indicator of wider acceptance of by far the biggest environmental challenge - climate change. Liquid biofuels primarily due to their potential role in climate change adaptation have been a subject of intense discussion since last few years. The various studies world over on the subject of biofuels have focused in general on the various negative environmental impacts of biofuel production and especially on the impact of large scale biofuel plantation on food production, which has led to the popular food versus fuel debate and further research on this topic. Surprisingly enough most of these studies have overlooked the feedstock options available in the vast and diverse plant kingdom for sustainable production of biofuels even when the use of biomass as a source of energy is as old as human existence. As a result, the opportunities for linking biodiversity conservation with biofuel productions were also missed in a big way.  
The efforts made by Applied Environmental Research Foundation (AERF) a research NGO working in the field of participatory conservation in the northern western Ghats, India to establish synergetic relationship between energy needs and biodiversity conservation by promoting high conservation value species as feedstock material for biofuel production definitely provide the evidence to believe that biofuels could be produced in biodiversity friendly manner. 
The AERF began its work in the field of bio-energy 5 years ago by undertaking resource assessment of native tree species – Pongamia pinnata in Maharashtra, India. Pongamia pinnata an oilseed bearing tree species is highly promising feedstock material for biofuel production however is preferred for its use as fuelwood. This is precisely due to the lack of awareness about its potential as biofuel feedstock and misplaced biofuel policy in countries like India. 

The resource assessment carried out in 150 villages in two different agro-climatic zones of Maharashtra- Raigad district (coastal region with high rainfall) and Solapur district (  arid zone and rain shadow area) brought forth some important findings.   Pongamia pinnata is widely and evenly distributed in both the agro-climatic zones.  More significantly, it also grows in coastal areas and tolerates salinity as well as water logging.  In most of the villages, local people were not aware about the use of Pongamia pinnata oil as source of energy. 
The traditional knowledge associated with use of this species was also hardly documented. We found that lack of economic incentive exposed this resource to over harvesting for fuelwood purpose. It was also found out that quite a few blocks from Raigad and Solapur district had healthy populations of Pongamia pinnata and promoting non-timber use of this resource was only way to arrest cutting of this tree for fuelwood purpose.  Thus in 2006, AERF launched an initiative for collection and processing of Pongamia oilseeds at cluster level for biofuel production and creating livelihood opportunities for the local communities. Through the project – Decentralised Biodiesel Resource centers for improving rural energy services and creating sustainable livelihoods,  AERF has been promoting the use of native and high conservation value tree species for localized biofuel production for last four years.  AERF established two such centers by the beginning of 2007. These centers have not only provided income generation opportunities to local people from about 70 villages but also created awareness about non-timber value of this important native biofuel feedstock.  

In the last two years, AERF has tried to promote use of other promising and native oilseed bearing tree species Madhuca indica, Madhuca latifolia  and Calophyllum innophyllum as feedstock for localized biofuel production. 
Systematic resource assessment of all these species was carried out in the coastal districts of Maharashtra viz. Thane, Raigad, Ratnagiri and Sindhudurg for understanding the density, distribution and abundance of this resource covering about 300 villages.  Out of these three species, Calophyllum innophyllum is an IUCN Redlist species and is found in coastal regions of Southeast Asia as well as on every island of Polynesia and Micronesia. During the investigation, it has also been found that Calophyllum innophyllum serves as keystone species and has many ecosystem functions viz. shoreline protection, wind breaker, preferred feeding habitat for bats besides producing high yielding oilseeds (55% oil /unit), similarly Madhuca indica has been considered a Sacred tree by many tribal communities in India on account of its various uses( its leaves are used for soil preparation in agriculture, flowers are used for making traditional wine and in earlier times its oil was used for cooking purposes). From ecological viewpoint, this tree also supports a healthy population of bats as fruit bats feed on its fruits and are also responsible for its dispersal. Its seeds contain about 45% Oil and the oil has the required characteristics for its use as biofuel feedstock (Bhatt YC et al 2004) . Moreover, its oil-cake has tremendous potential for biogas generation ( Rama Chandra et al 2006) .  Madhuca indica is found in dry and deciduous forests in India and as many as in nine Indian states its use as biofuel feedstock could be promoted. 
CBD relevance of native and high conservation value species as biofuel feedstock
The strategy to promote the use of native and high conservation value tree species as feedstock for biofuel production is in accordance with the DECISION ADOPTED BY THE CONFERENCE OF THE PARTIES TO THE CONVENTION ON BIOLOGICAL DIVERSITY AT ITS NINTH MEETING - IX/2. Agricultural biodiversity: biofuels and biodiversity and it specifically 1) supports sustainable biofuel production in relation to biological diversity as selection of feedstock is based on its nature of the species (indigenous/native) , its availability in the region( sufficient starting material) , its suitability for propagation in a specific agro-climatic zone. 2) the particular model of establishing decentralised biofuel resource centers based on native oilseed species recognizes the need to promote the positive and minimize the negative impacts of biofuel production and its use on biodiversity and the livelihoods of indigenous and local communities.
Moreover, there is till date no evidence of advancing the sustainable use ( non-timber use) of high conservation value species ( e.g. Calophyllum innophyllum- IUCN redlist species , Madhuca latifolia , Mesua ferrea ) in biofuel production and thereby achieving its long term conservation. Thus promotion of these species as biofuel feedstock will not only provide sustainable income generation opportunities for the local and indigenous communities ( relevance for MDG) but will also create significant positive impacts on biodiversity as these species serve more than one ecosystem function and can offer oilseeds for biofuel production plus biodiversity co-benefits.
In the view of mass scale deforestation and land use conversion for plantation of monoculture crops such as sugarcane, palm, corn and jatropha for biofuel production worldwide, it is highly necessary to create a balance biodiversity conservation and biofuel production. One of the better ways of establishing this link is by selecting high conservation value and native species for biofuel production.  One of the main objectives of CBD is sustainable use of biodiversity and it can be achieved only if biodiversity is promoted as feedstock. In other words, mainstreaming of biodiversity in biofuel sector is urgently needed. Efforts undertaken by AERF in this subject are just a beginning in this direction and could result in conservation at ecosystem level.  
The approach recommended by AERF for integrating high conservation value species into biofuel production could be implemented worldwide as there has been serious neglect of locally available oilseeds as source of energy. For example, Calophyllum innophyllum could be promoted as feedstock for biofuel production in coastal regions south Asia and in all south-east Asian countries as it is found in these countries abundantly ( Source- www.traditionaltree.org) .  Especially in biodiversity rich countries like Indonesia and Malaysia where palm plantations have been causing serious biodiversity loss, this tree could provide a sustainable feedstock option.   
The type of feed stocks selected by the leading bio-diesel producing countries such as Brazil , USA , Germany and Malaysia ( Sugarcane, corn, rapeseed and Palm respectively) provide sufficient evidence for absence of biodiversity friendly species in the supply chain of these production systems which is also the limiting factor for mitigating the negative impact of biofuel production on conservation and sustainable use of biodiversity.  It also serves an indicator for total negligence on behalf of policy makers towards biodiversity while offering subsidies for large scale cultivation of these crops. Absence of biodiversity relevant biofuel policy puts serious restrictions on use and integration of high conservation value species in biofuel production which in turn isolate the efforts towards conservation and sustainable use of biodiversity from this highly important sector.
More than 300 native and non-edible oilseed species have been identified worldwide which are suitable for biodiesel production. In India which is one of 17 mega diverse countries of the world, there are more than 200 oilseed bearing trees having potential for biofuel production. Out of these 200 tree species, at least 50 have high conservation value based on the various ecosystem services these species offer and their conservation status.  The World list of threatened trees (Oldfield et al 1998) estimated that 10% of world’s tree species were threatened with extinction. Given the ecological, economic and cultural importance of trees this was clearly of great concern.  But as yet the conservation responses for trees and the allocation of resources are inadequate given the scale of the extinction crisis ( Oldfield S. 2008). There is high probability of availing resources for conducting research on high conservation value tree species and thereby saving them from extinction if these are integrated into supply chain of biofuel sector which is attracting investments in billions of dollars worldwide. More importantly, biofuels have been looked at as practical climate change mitigation strategy, by integrating biodiversity into the biofuel sector; we can ensure well being of human beings as well as biodiversity. 
Currently 1,002 tree species are listed as Critically Endangered on the IUCN Red List, 26 more than when The World List of Threatened Trees was published. Many of these species have been reduced to 50 individuals in the wild and may already be functionally extinct, with isolated individuals persisting in forest fragments. Urgent action is needed to conserve and restore these species and to prevent more species slipping into the Critically Endangered category. In the longer term issues that will need to be considered are how to value the full range of services provided by trees, over and above the financial value of specific products, and how to provide incentives for their long-term conservation ( Oldfield S. 2008). The promotion of sustainable use of certain high conservation value trees possessing considerable potential for biofuel production can create the multiplicator effect and positive impact for biodiversity globally.  Especially, because while dealing with the environmental challenge of climate change little consideration is being given to biodiversity conservation.  Biofuels which till date has been the cause of worry for conservationists actually can provide avenues for conservation and sustainable use of biodiversity if suitable policy frameworks are put in place. 
