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Q1.  It all depends on what Biofuels, and how they are generated.  Biofuels that compete with food or 
biodiversity conservation, and that contribute to global warming, should be unacceptable.  Scale is also 
an issue.  Biofuels for local use may be more acceptable than Biofuels grown in, say, Ethiopia, for 
consumption in the UK.  And with further technological development, Biofuels such as algae, perhaps 
using carbon emissions from thermal plants, could be a boon to society. 
  
Q2.  As suggested above, competition for land that leads to increasing food prices, especially in 
developing countries is a major ethical issue.  So-called “green imperialism”, where developed countries 
grow Biofuels in African countries that have trouble providing food to all their citizens, poses a serious 
ethical challenge. 
  
Q3.  I consider myself very well informed about Biofuels, having chaired the Biofuels working group for 
the International Risk Governance Council, chaired the environment working group for the Roundtable on 
Sustainable Biofuels (EPFL, Lausanne), and served on the Biofuels working group of the UNEP 
International Panel on Sustainable Resources.  My information comes from many sources. 
  
Q4.  Oil prices, climate change, and politics will be the main factors driving development of Biofuels in the 
coming years.  Priority should be given to developing new technologies that minimize negative 
environmental, social, and economic impacts of Biofuels, with these new technologies being made freely 
available, especially for developing countries.  Greater attention should be given to local use rather than 
international trade, thereby providing health benefits to rural people who currently use firewood and 
charcoal for cooking and heating. 
  
Q5.  The most promising new approaches seem to be linking the growth of high lipid content algae to the 
production of carbon dioxide from thermal plants.  This has been shown to be technologically feasible, but 
further research is required.  Subsidies to this research would seem justified.  Other biotechnologies will 
also be developed, which may raise some public concerns. 
  
Q6.  It seems highly unlikely that Biofuels will ever be a major source of energy for industrialized 
countries, but rather a useful addition (as in Brazil).  As suggested above, algae would seem to be most 
promising, but some second generation Biofuels may also be worthwhile, unless they consume biomass 
that would be better used for other purposes (for example, building healthy soils). 
  
Q7.  A high priority for developing countries is rural energy, so biofuel facilities designed to meet local 
needs would seem most appropriate.  These could include, for example, methane generated from 
sewage.  Facilities requiring advanced technology would be more appropriate in industrialized countries. 
 Increasing development assistance for energy generation in rural villages would seem an appropriate 
source of support, perhaps linked to facilities such as the Clean Development Mechanism (most of which 
seems to have gone to Chinese coal-fired plants to date).. 
  
Q8.  Lignocellulosic approaches have already proven to be feasible.  Economic issues remain a 
challenge, as with many start-up phases of new technologies.  As oil prices rise, theswe technologies 
may become more feasible.  Algae, including freshwater algae as mentioned in Q5, seems to hold 
considerable promise, and could be commercialized within a few years.  Genetic engineering of 
organisms involved in some of the advanced processes may pose some risks that would need to be 
addressed. 
  
Q9.  Advanced plant breeding strategies are already happening, including for application to Biofuels (e.g., 
sugarcane in Brazil).  Such strategies have characterized agriculture from its very beginnings, though of 
course becoming more advanced over the centuries.  Today’s advanced breeding strategies are much 
quicker, but also carry some risks that will need to be addressed (such as breeding varieties that may 
become invasive and disrupt native ecosystems).  Genetic engineering also is already taking place, and 
may accelerate the development of appropriate Biofuels.  Most of the risks seem to come from public 



perception rather than proven risks to plant, animal, or human health; but the threat of creating species 
that may become invasive remains.  This could be addressed by induced sterility, though many of the 
organizations that object to genetic engineering also protest against “terminator technology”, an irony that 
seems lost on them.  Synthetic biology is still too young to assess, but seems worthy of considerable 
caution when other proven technologies are already available. 
  
Q.10.  IPR is one of the main reasons for many of the protests about genetic engineering (the “Monsanto 
Effect”).  While an argument can be made that the investments required to develop new technologies 
need to be rewarded, another option would be public financing (as in China), with the technology then 
being licensed to producers who would pay an appropriate tax.  This could help ensure that the 
technologies are made available to the rural poor, thereby meeting one of the social objections of 
Biofuels. 
  
Q11.  The regulatory framework may be an important constraint, judging from the EU constraints on 
genetic engineering (which interestingly does not seem to be applied to pharmaceuticals as vigorously as 
to agriculture)..  The current state of the economy is also a constraint, reducing the willingness of risk 
capital being made available to uncertain investments. 
  
Q12.  R&D for new approaches are covered above (algae, cellulosic), and many private companies are 
already deciding how to invest their own resources.  Future strategies would seem to call for greater 
public involvement, if we could be confident that our current political systems could lead to wise 
decisions. The global economic system will certainly have an influence as well, for example if China, with 
its relatively weak regulatory framework, starts making important technological breakthroughs. 
  
Q13.  iLUC should certainly be considered, and indeed already is.  I attended  a high-level workshop on 
this topic, help by the US Department of Energy in May 2009.  see 
http://www.ornl.gov/sci/besd/cbes.shtml for details.  This report contains details on a plan for future 
research on the topic of iLUC. 
  
Q14.  New approaches, such as algae, could reduce the current competition between food and energy, 
which is moving the decisions about land use toward determination by the price of energy.  The new 
forms should minimize land requirements, and generating installations should be located close to where 
the energy is going to be consumed, as a means of reducing transport costs and any attendant risks.  
Environmental risks will be reduced by minimizing the “land footprint” of biofuel generation.  Regulations 
to address the risks of invasive species should also be adopted. 
  
Q17.  Current approaches already raise problems, especially with maize in the USA.  The suggestions of 
new technologies made above would reduce these threats to food security.  The major investments being 
made by several European countries, Korea, China, and others in growing Biofuels in Africa need careful 
attention.  It is possible, in an ideal world, that these investments would help generate improved 
agriculture more broadly in those countries; but history gives little reassurance on this point. 
  
Q18.  The developed countries are unlikely to have sufficient land available for proving their biofuel 
requirements using first generation approaches, or even second generation.  Third generation, maybe.   
Also, the industrialized countries ae growing Biofuels especially for transport and heating, which the 
developing countries may be more interested in more basic applications, such as rural electrification. The 
industrialized countries will be looking to import Biofuels, while pressuring the developing countries to 
export Biofuels; the asymmetric power relationships do not bode well for especially the African countries.   
  
Q19..  As usual, it all depends on how the biofuel industry is developed.  Will farmers be able for form 
cooperatives, or even unions?  History suggests that governments in developing countries give 
insufficient attention to the needs of farmers, as they seem to emulate the industrialized countries. 
  
Q20.  But on the other hand, farmers in the industrialized countries have been able to squeeze 
substantial subsidies from their governments, and have stronger health and safety regulations.  Is it too 
much to expect that they would insist upon such standard for imported Biofuels? 

http://www.ornl.gov/sci/besd/cbes.shtml


  
Q21.  Much depends on the global political situation.  If Iran, for example, is no longer able to be a major 
oil supplier, or a wider war breaks out in the middle east, the resulting increase in oil prices would force 
greater investments in alternative fuels, with investments coming from many sources, stimulated 
especially by government subsidies for R&D, guaranteed prices, new regulations, and so forth. 
  
Q22.  Biofuels cannot be considered by themselves, but only as a relatively modest part of the 
overarching issue of how to provide energy to our societies.  Energy efficiency would seem worthy of 
much greater attention, along with improved public transport. 
  
Q23.Subsidies for R&D, regulations that seek significant reductions in carbon emissions, and agreements 
between the major players rather than expecting significant progress to come from a consensus of all 195 
or so countries.   
  
Q24.  This last point certainly raises some ethical issues, as the powerful will continue to dominate.  How 
can the rights of the small island developing states be assured?  How can the rural poor in developing 
countries be guaranteed?  But these are broad ethical and policy issues that are not confined to Biofuels. 
 But perhaps progress in addressing such issues through the development of Biofuels could help make 
progress on these broader ethical issues.  At lest it is worth hoping….. 
  
 
 
 


