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4. Ethical issues
SWEETFUEL is a project aiming at the development of improved sorghum varieties responding to specific environmental requirements (adaptation to drought and poor soils, water and greenhouse gas saving behaviour) and technical requirements (harvestable products for fuel feedstock, food and animal feed in various combinations). The project is also concerned with the agronomic, economic and social fit of the technologies developed. 
Potential ethical issues related to this thematic scope may include negative tradeoffs for food security or rural livelihood, secondary effects on environment degradation through changing land use patterns, and equitable access to germplasm including IPR and in situ conservation of traditional germplasm. Environmental and human-health issues related to GMOs, by contrast, are not an issue: the use of molecular biology approaches in this project only serves the analysis and marker-assisted introgression of naturally occurring plant genes and does not involve genetic transformation at all. Although theoretically, potentially useful transgenes exist for increased accumulation of sugars, we will not consider them because (i) current efficiency of transformation techniques in sorghum is low and would demand a great effort to improve it with no guarantee of success, and (ii) there is uncertainty concerning the approval for commercial use of such GMOs in the target countries, in part because of risk of cross-pollination with wild sorghum species. 
In the following we will discuss how SWEETFUEL addresses the following ethical issues:
· Potential risk of trade off between food vs fuel

· Impact on local communities and environment
· Use of local plant genetic resources 

· Dissemination of plant material produced by the project

4.1. Potential risk of trade off food vs fuel
Biofuel crops are currently feared by some to aggravate food security of the urban poor in developing countries through rising staple prices (e.g. sudden rise of tortillas price in Mexico from the beginning of 2007 due to a massive use of corn for ethanol production in United States). While this risk is considerable for corn, it is probably small for sweet sorghum, mainly because:

· Sweet sorghum is not traded internationally, it is grown and consumed locally in dry areas
· Sweet sorghum is a plant able to produce grain while accumulating sugars in its stem, and can be potentially considered as a triple purpose crop (grain for food, stalk juice for fuel, and bagasse for animal feed). Traditional grain sorghums in SAT regions typically produce a grain yield of only 1-2 tons/ha, a target that can be easily met by sweet sorghums without compromising biofuel feedstock yields – provided that grain quality meets consumers’ requirements. In addition, the by-product (bagasse) resulting from the stalks after juice extraction has a good nutritional value and thus can be used as animal feed or organic manure. 
· Due to its low water requirements and efficient nutrient use, sweet sorghum can be cultivated on less fertile rainfed areas which are poorly suited for other food crops and thus it does not compete with them for land use.
Nevertheless, a sweet sorghum crop grown exclusively for ethanol production on large areas in SAT regions would probably affect local food production adversely. Consequently, for potentially food-insecure regions, this project strictly aims at the development of “smart” food-fuel sorghum systems that will not aggravate food security. On the contrary, the probable intensification associated with the adoption of such systems, resulting from the commercial character of its biofuel component, is likely to increase sorghum grain production compared to current levels.
4.2. Impact on local communities and environment
To improve SWEETFUEL impact in local communities, farmer and stakeholder participation will be sought, so that farmers can make immediate use of the improved cultivars and comprehend the benefits that can be derived from the use of these cultivars. 
The development of sweet sorghum cultivation to produce ethanol will generate benefits for local communities at different levels.
- Employment and income
The promotion and implementation of bio-fuel commodity chains and industry in the target regions will create new jobs. For example in India, preliminary analysis performed by ICRISAT/Rusni distilleries showed that a 40 kiloliter per day processing plant for sweet sorghum is projected to raise net returns for the main crop by about 20% for about 5 000 farmers, and also generate employment for about 100 people in technical jobs at the processing plant, plus seasonal surges in field labour to harvest and transport the material. About 100 such plants would be needed to meet India's ethanol requirement at 10% blending target (ICRISAT, Personal communication). 
In the case of a decentralized pre-processing system, the feedstock pressing and pre-distillation at the village level will make use of low-cost equipment that can be manufactured locally or regionally and thus generate additional employment.
Lastly, for SAT regions with livestock-crop systems, sweet sorghum stalk residues transformed into dried pellets can represent high-value animal feed that can be locally manufactured and are easy to store and commercialize.
- Exploitation of marginal lands 
SWEETFUEL will develop improved germplasm and know-how for its cultivation, adapted to abiotic stresses such as drought, soil acidity, aluminium toxicity and low soil fertility (especially P deficiency), permitting production less fertile lands. This helps limiting competition with other food and cash crops that require more water. Consequently, the new sweet sorghum varieties will help making better use of marginal lands, both in SAT and temperate regions. They are thereby unlikely to contribute to deforestation in the tropics because their zone of adaptation is the dry savannahs.
The farmers growing sweet sorghum will be able to use the grain to feed themselves, turning it into traditional porridge and flatbread, use the press cake to feed their livestock or commercialize it as died pellets, and sell the fuel-producing sugary liquid expressed from the stalks, or the low grade alcohol in the case of a decentralized pre-distilling, to the distillery. This system is likely to contribute to poverty alleviation in marginal lands.
- Protection of environment 

Sweet sorghum is an excellent source of raw material for renewable energy production and can thus contribute to a reduction of GHG emissions in the transport sector. 
The crop can survive without irrigation, but also tolerate flooding and even some salinity. Because it grows in semi-arid areas, its cultivation is not a threat to rainforests, in contrast to case for oil palm Southeast Asia (bio-diesel) and sugarcane in Brazil (bio-alcohol). 
Due to its lower nutrient and water requirements, its relative resistance to pests and diseases (except for grain mold associated with excessive moisture), sweet sorghum is unlikely to contribute to environmental degradation and can be rotated with many other crops (e.g., legumes) to improve the sustainability of the system.
Whether sweet sorghum cultivation for bio-fuel or food-fuel combinations will increase demand for wood for combustion and thus accelerate deforestation is difficult to predict. Decentralized pre-processing (including low-grade alcohol distillation) requires fuel, either drawing from local resources (wood, crop residues) or exogenous. The local distilleries should therefore be designed to use non-wood fuel. This aspect needs further research beyond the thematic limits of this project. 
4.3. Use of local plant genetic resources

Breeding activities described in SWEETFUEL draw from a broad genetic basis provided by collections of germplasm maintained by the different Partners of this project. Much of this germplasm is traditional and originates from Africa, South Asia and China. This germplasm will be exchanged with respect to the Convention on Biological Diversity and according to the International Treaty on Plant Genetic Resources for Food and Agriculture from FAO. This FAO Treaty "provides for sharing the benefits of using plant genetic resources for food and agriculture through information-exchange, access to and the transfer of technology, and capacity-building. It also foresees a funding strategy to mobilize funds for activities, plans and programs the help, above all, to small farmers in developing countries. This funding strategy also includes the share of the monetary benefits paid under the Multilateral System.”
According to the FAO Treaty, a database created and maintained by the Coordinator and accessible by Partners, will list and describe the entries provided by Partners of the project. It will declare their status and manage the seed exchanges among the consortium, through provision of standard Material Transfer Agreement (MTA) facilitating their use in breeding programme.
This procedure, definition of legal status of each plant material and transfer of plant material through MTA, will ensure the adherence to the property rights of plant material used in SWEETFUEL and the fair share of benefits in full respect of the FAO Treaty.
4.4. Dissemination of plant material produced by SWEETFUEL
The project will release new varieties of sweet and biomass sorghum following the national guidelines for commercial cultivation. The principle to protect their property through COV in the UPOV system is agreed on by the members of the consortium. This allows the control of the commercial use of these varieties while ensuring free access to their genetic variability for further research, breeding and training activities. For each new variety released for commercial production, rights of each Partner under COV will be defined by the project IPUDC, in accordance with the rules set in the MTA regarding the origin of the parent materials and their relative contribution to the breeding product. Thanks to this flexible system, exploitation of new commercial varieties bred by the project will be possible through licences with variable level of royalties based on the economic development level of the country considered. This principle give rural populations of developing countries access to varieties bred by SWEETFUEL at preferential rates while allowing full commercial exploitation of varieties in economically developed environments. Based on the same social considerations, breeding activities for developing countries will be mainly produce fixed lines (instead of hybrids) to enable farmers to produce their own seed.
The sharing of royalties from commercial seed use will respect the IP rights defined above, in strict compliance with international rules, with the intention to reallocate them to the further development of the research programmes initiated by SWEETFUEL.
4.5. Conclusion 

SWEETFUEL aims at producing new fuel, food-fuel and food-feed-fuel sorghum varieties for developing and developed countries. No transgenics will be used, thus involving no ethical issues related to GMOs. Hybrids will be mainly bred for developed economic environments where existing seed sectors can ensure appropriate commercialization. International rules on property of plant genetic resources will be fully respected.
Negative tradeoffs between bio-alcohol production and food security issues will be largely avoided by coupling grain and fuel feedstock production, involving no or little biological tradeoffs and probably enabling an overall increase of grain production through intensification. Risks of deforestation and land degradation are also small, but appropriate energy sources for distilling need to be identified for the case of village based processing. Impacts on rural income generation will generally be positive. 
