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QUESTIONS ANSWERED: 

Question 1  
 
ANSWER: 
Liquid fuels are likely to remain a major source of energy, especially in sectors such as transportation. 
The existing infrastructure for liquid fuels provides a powerful incentive to develop biofuels as an 
alternative to oil. Biofuels offer a relatively sustainable and immediate alternative to oil and will continue to 
form one part of an increasingly diverse energy portfolio. As scientific/technological barriers are 
overcome, and socio-political debates conducted, biofuels will evolve and become more 
efficient/sustainable. 

Question 2 
 
ANSWER: 
Some fo the ethical challenges relating to the genetically modified and synthetic biology routes for both 
the development of feedstocks and of processing technologies are documented by the GM food debate 
(cross fertilisation etc). Other important ethical challenges relate to land ownership, distribution of wealth 
and economic development. For example, there is a risk that opportunities for economic catch-up are 
missed because of foreign direct investment, the purchase of land, biopiracy etc. 

Question 3 
 
ANSWER: 
Yes. I have worked on two biofuels projects with colleagues (Dr Andrew McMeekin, Dr Mark Harvey and 
others) at the Manchester Institute of Innovation Research. 1) Foresight for European Biofuels Futures 
was funded by the Sustainable Consumption Institute (SCI) at the University of Manchester. We analysed 
the current European biofuels landscape, interviewed expert stakeholders on their initial expectations of 
what would happen to European biofuels by 2020 and conducted a foresight exercise with a scenario 
workshop to consider what could happen to create a situation where biofuels do make a significant and 
sustainable contribution to European transportation. Our report on European Biofuels 2020 can be 
requested and will be published soon. 2)As part of the Transitions to a New Bioeconomy project (funded 
by the ESRC) Dr McMeekin, myself, and colleagues at Essex University (Drs Harvey and 
Pilgrim)compared the emerging bioeconomies in Europe, the USA and Brazil. This research involved 
analysing historical trajectories and the emergent biofuel industries in these regions. Publications are 
currently under review. 

Question 4 
 
ANSWER: 
The recent and rapid expansion of biofuels in the USA emerged as a political response to energy 
security. Energy security also drove the biofuel industry in Brazil, though the focus has shifted to 
economic development. Mitigating climate exchange has been the primary driver of biofuel policy in 
Europe. However, energy security is likely to move up the agenda in Europe in the future. It is important 
that the industry develops sustainably now to avoid a situation where immediate energy security concerns 
overide enviromental conerns. Europe is likely to remain a net importer of biofuels, so although there will 
be some local production, there are significant opportunities for topical and subtropical countries to 
benefit from the demand for biofuels. For this demand to be met sustainably the policy and regulatory 
environment in these (usually) developing countries will be vital. Sustainability criteria specified by 
importing nations will be important for influencing practices in producing countries. Feedstocks are varied 
and dependent on different regions. This diversity, combined with the high costs of transporting heavy 



raw materials suggests that local production will be beneficial. However, processing plant costs are high, 
necessitating state support and economies of scale. So tensions remain here. The production of biofuels 
from waste will be an important advancement. This would help solve waste disposal/recycling problems 
and provide a local source of feedstock in urbanised industrial regions. 

Question 5 
 
ANSWER: 
Ligno-cellulosic fuels will obviously reduce GHG emissions, assuming no land use change. Issues 
regarding irrigation, transportation and leaching of soil (as biomass is used rather than degrades) remain. 
There is also concern that this agro-waste is used for animal fodder and that there will be an impact in 
this area. Note: In the SCI report we state that the relationship between indirect land use change (ILUC) 
and greenhouse gas (GHG) emissions will need to be assessed much more broadly to take account of 
other drivers, most notably the changing demand for food and for urbanisation - and the benchmark for 
GHG comparisons needs to be revised as attention turns to the more carbon intensive unconventional oil 
reserves, including oil sands.  

Question 6 
 
ANSWER: 
For developed countries, utilising the diverse range of domestic feedstocks will help improve energy 
security, as will sourcing biofuels from a number of different tropical/sub-tropical producers. The use of 
waste as a feedstock could be a very successful way to improve energy security for urban regions. 
Reduction in energy consumption can also have an immediate impact and will be a parallel policy. 

Question 7 
 
ANSWER: 
As previously stated different social, political, economic and environmental conditions will support 
different approaches. This can be seen by comparing the two biggest producers of biofuels: the US and 
Brazil. Both countries use different feedstocks, different processing techniques, different plant designs 
etc. Similarly different institutional configurations have evolved. However, government intervention and 
support has been significant in both countries and is likely to be significant globally, as the transition to a 
bioeconomy is initially expensive and requires relatively high levels of coordination (e.g. transportation 
infrastructure in africa). The influence of incumbents, such as the oil companies, will also be significant. 
The emerging market, and related technological trajectory, provides opportunities for firms to leverage 
existing or latent capabilities. The changing industrial configurations enable individual firms to enter 
historically 'closed' industries. Similarly nation states are able to reasses national strategies to meet this 
new demand. For example, Brazil has world leading GM capabilities in agriculture and uses science and 
technology for economic growth. EG. McMeekin, A., Harvey, M. "Public-Private Collaborations and the 
Race to Sequence Agrobacterium Tumefaciens." Nature Biotechnology 22(7), (2004): 807-810. 

Question 8 
 
ANSWER: 
According to key stakeholders interviewed during the SCI project, lignocellulosic technologies are in the 
prototype stage and will probably be commercially available by 2020. Hydrogenated oils, BTL, biogas, 
algae, and jatropha may also be commercially available by 2020. Biofuel oils (as opposed to ethanol) can 
be transported using the existing infrastucture, eg pipelines, so we will probably see an increase in R&D 
activity by oil companies in this area. Also algae will increase in importance. 

Question 9 
 
ANSWER: 



All are possible. All techniques are currently applied in different sectors.  

Question 10 
 
ANSWER: 
Processes are likely to be patented but secrecy and technological know-how will remain important 
appropriation tools. Firms may operate turnkey strategies, where they actually build the plant. GM 
enzymes and other microbes can be licensed or sold. In the case of licensing, the conditions of the 
license eg the field of use, will be important for ensuring wide diffusion and to reduce the negative impact 
on further innovative activity. The level of industrial integration will impact on these strategies. For 
example, biofuel producers could follow a vertically integrated strategy, similar to the oil companies, and 
buy or long term lease land for growing biofuels, process in house and develop their own distribution 
networks. Alternatively agricultural incubments could control the supply chain upstream and oil 
companies or retailers could control the supply chain downstream. Another possibility is that the supply 
chain could be highly distributed and a variety of IP approaches utilised.  

Question 11 
 
ANSWER: 
Stakeholders reported that major bottlenecks for ligno-cellulosic biofuels are concerned with processing, 
i.e. breaking down the cellulose. Often developing GM plants or microbes to convert the cellulose into 
sugars and ethanol. Both fermentation and thermal based processing routes are being investigated. In 
relation to the conversion of waste to fuel, a major difficulty is developing process technologies able to 
process a wide variety of 'dirty' waste sources.  

Question 12 
 
ANSWER: 
National government should play a central role in the development of a biofuels industry. Energy is a 
strategic issue, the 'market' will not allocate resources to develop new technologies and infrastructures 
during this transition and a coordinated effort is required to develop sustainable production process. 
Coordination is required at the global level if we are to develop a truly sustainable industry. 

Question 13 
 
ANSWER: 
New approaches to biofuels can help reduce problems related to land use, for example as more of 
biomass is processed and as degraded land is used. However increasing agriucltural productivity for all 
types of farming is central to addressing land use concerns. The diffusion of existing agricultural best 
practice and the development/adoption of agricultural biotechnologies can help reduce land use 
problems. However, new policies, technologies and practices should be developed to manage the impact 
of direct and indirect land use change. This will need to be supported by research producing a much 
better understanding of how the global agricultural system is evolving and the development of clear 
sustainability standards. 

Question 14 
 
ANSWER: 
Many developing countries are suitable locations for biofuel feedstocks (due to sunlight hours etc) and it 
is likely that many developed countries will be net importers of biofuels. If feedstocks tend to be grown in 
developing countries then land use issues will disproportionally effect them. However, biofuel production 
can offer opportunities for adopting best agricultural practice. 

Question 15 



 
ANSWER: 
As previously stated, the almost intractable relationship between indirect land use change (ILUC) and 
greenhouse gas (GHG) emissions will need to be assessed more broadly to take account of all drivers, 
most notably the changing demand for food and urbanisation. 

Question 16 
 
ANSWER: 
The dominance of monocultures, and reduction in diversity generally, remains an issue for modern 
agriculture. Growing biofuel feedstocks could further contribute to this problem. However, careful 
consideration of land use and feedstock characteristics will reduce this impact. For example, feedstocks 
able to grown in difficult environments (poor soil nutrition, salt water, dry soil etc)could revitalise land (and 
communities nearby). Industrial arable farms may already provide space for growing biofuels - and there 
are opportunities for crop rotation. Environmental and forestry management will be essential, and 
solutions will be local but framed within a global context. Environmental standards could reduce negative 
impacts, for example, labels ensuring feedstocks are from sustainable sources.  

Question 17 
 
ANSWER: 
In 2007/2008, the price of several major agricultural commodities (especially maize, wheat, vegetable oil 
and rice) spiked, and reached record levels. This drew attention to the role biofuels might play in food 
security issues. The ensuing debate attracted significant attention and since the 'food versus fuel' debate 
began, further evidence has emerged to suggest that biofuels play a relatively insignificant role in this 
price spike. Various demand and supply side factors can explain the longer term increase in the price of 
agricultural commodies, including rising energy costs and an increased demand for food from developing 
countries. Additionally, there is some evidence that speculation and panic in the commodity markets 
played a significant role in the price spike. However, a major increase in the cultivation of biofuels 
feedstocks would still place pressure on the availablity of land for food crops. New approaches to 
biofuels, such as the use of agricultural waste or growing energy crops on degraded land, can help 
alleviate the compeition between food and fuel uses of crops. (some text taken directly from the SCI 
report) 

Question 18 
 
ANSWER: 
The effects of higher agricultural commodity prices will be felt most in developing countries where 
incomes are lower. 

Question 19 
 
ANSWER: 
New approaches to biofuels have the potential to improve working conditions for farmers and workers if 
the sustainability agenda is interpreted in its broader sense. This could be captured by sustainability 
standards or regulations which net importers (for eg Europe) develop. 

Question 21 
 
ANSWER: 
Investment in new approaches to biofuels will come from the public and private sector. It is unlikely that 
the private sector will fund early stage R&D, or expensive infrastructure investments, as the market is 
emerging, regulation changing and payback times are too long. National governments have a central role 
to play in funding R&D and infrastructure. Once proof of concept is established and markets are created 



(eg through govt mandates)private investment is likely to follow. 

Question 22 
 
ANSWER: 
The mandatory provisions of the Renwable Energy Directive and Fuel Quality Directive set the framework 
for biofuel market development in Europe. Earlier mandated targets for biofuels have been replaced by 
requirements for renewable energy and reduction in GHG emissions enabling a variety of technological 
solutions.  

Question 23 
 
ANSWER: 
As authors of the SCI report we identified a number of effective policies to promote and regulate new 
approaches to biofuels. These policy include increasing the proportion of biofuels mandated for transport 
energy to 1% per annum until 2030; reviewing trade barriers and tariffs to facilitate the import of biofuels 
from land-use efficient geographical zones; eliminating barriers to the use of genetic modification; funding 
integrated biorefinery demonstator projects, implement public procurement, helping form biofuel supply 
chains esp for the use of carbon waste as feedstock; and promoting a robust, integrated regulatory 
framework. The regulatory framework should include impacts of land use and land use change for all 
agricultural outputs and all forms of energy, including non-conventional oil. 

 


