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Bio-fuel development 

• Energy independence energy security- oil price hike 

• Climate change and fossil fuel based GHG emissions 

• Bio-fuel crops competition with food crops (Rosegrant et 
al. IFPRI, 2008, Rathman et al. 2010; Harvey et al. 2011) 

• Marginal agricultural land (Searchinger et al.  2008; 
Tilman et al. 2006, 2007; Fargione et al. 2008) 

• Potential bio-energy crops including grasses, oil seeds, 
woody biomass (Mishra et al. 2012; McKone et al. 2011) 
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Challenges in bio-fuel production 

Bio-fuel 

Environmental 
stresses 

Increase in 
cereal prices 
by 40%(FAO) 
to 60% (Muller 

et al. 2007)  

A 1% increase in 
food prices causes 
0.5% less energy 

intake among 
poor( World Bank) 

Endogenously limits bio-fuel 
production 

Emissions (production, 
processing, 

transportation, burning) 

Water stresses  
( quantity and 

quality) 

Biodiversity/ invasive 
species 

Food 
production 

• Geographic heterogeneity and ecological 
diversity 

• Economic  and social equity concerns 

• Demographic concern (Ethnic, indigenous 
people, dalit, women) 

 

 Bio-fuel development: South Asia 

specific issues   
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Way forward  

National and regional policies for bio-fuel 
development in South Asia 
– Incentives for production of bio-fuel crops  
– Bio-refinaries ( large investment – government) 
– Financial and fiscal incentives 
– Research development and demonstration (unknown 

impact of cellulosic bio-fuels (Kim et al., 2009; Williams et al., 
2009).  

– Distribution and marketing regulations 
– Quality control 
– International cooperation and Trade policies 

 

 

 Bio-fuel Policy and Market  

Producers 

Processors 

Traders 

Consumers 

Bio-fuel 
Policy 
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Towards sustainable bio-fuel production 

Assessment of land and 
mapping 

Feed stocks  
Grasses, other biomass 
(not competing against 

food crops) 

Waste 
lands 

Riparian 
areas 

Unproductive 
land 

Regional scale study on sustainable bio-fuel 

production using interdisciplinary approach 

Biophysical modeling  

Economic modeling  

Soil 
characteristics 

Weather 
variables 

Market Prices 
(global/ local; 
substitutes) 

Policies (national, 
regional, global) 

Integrated 
assessment 
of bio-fuel 
production 

Policy 
Recommendations 

Adapted from United States Geological Survey, Professional Paper Series 1796  

Social Dimension 
(participation of 

stakeholders 
government non 

government, academics, 
community) 
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• Impacts of regional scale adoption of cellulosic bio-
energy crops is still not known. 

• Miscanthus being a native South Asian crop, it has 
potential to become the bio-energy crop for the 
region. 

• Growers should be provided incentives for ecosystem 
services  attributed to bio-energy crops production. 

• Integrated assessment of regional scale adoption of 
bio-energy crops can provide science based policy 
recommendations for economically and 
environmentally sustainable bio-fuel production for 
this region. 

Towards sustainable bio-fuel production 

Thank You! 
 
saishruti@gmail.com  


