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Introduction and General Questions 
 
Question 1 
What is your view on society moving towards greater use of biofuels? 
Societies seek three benefits from biofuels: reducing the political and financial costs of foreign oil 
dependency, combating climate change, and investing in domestic agriculture and agribusiness instead 
of in foreign economies. Biofuels, if well conceived and implemented can contribute significantly to these 
aims. Certainly there are risks of unintended negative consequences but this is true for any large-scale 
technology. These risks are well understood and can be effectively addressed by policies and 
technologies. The standard against which biofuels should be measured is not an absolute standard of ―do 
they create any harm‖ but rather ―do they create more or less harm to society than the equivalent 
consumption of fossil fuels that they replace.‖  

Question 2 
What are the most important ethical challenges raised by the prospect of 
future generation biofuels? 
This refers, I hope to second generation biofuels technology. If so these are the issues: 
 

 Displacement of food, feed and fodder crops cultivated areas by high biomass crops  

 Displacement of natural ecosystems (forests, grasslands) and degradation of their biodiversity 
and other ecosystem services 

 Depleting soil fertility if native ecosystems are converted for biofuels (soil organic matter content 
inevitably declines during such conversion) 

 
Again, many of these risks can be managed through careful planning and policies, and again the 
standard has to be to compare the benefits/costs versus those of the current fossil fuel equivalent. 
 
Question 3 
Do you regard yourself as well informed about biofuels? Where do you get 
your information from? 
 
Yes, our own research, journal research articles; publications of UN, FAO, IFAD and global NGOs; 
newsletters like  Biodiesel and Ethanol Investing, Biofpr.com, EERE network news, etc. 
 
 
Drivers, hopes and benefits 
 
Question 4 
Which factors are going to be the most important in driving the 
development of biofuels in the future? To what policy concerns should 
priority be given? What advantages not mentioned here could and should 
future biofuel production aim to deliver? 
 
Since biofuels are a new industry, the main start-up driving factor is profitability which determines 
investment. The experience of Brazil with bioethanol since the 1970s provides many lessons. If societies 
are serious about developing biofuels they must ensure predictable profitability to spur investment. This 
may require price stabilization of fossil fuels, because wide swings in fossil fuel prices create large risk for 
investors in biofuels thus discouraging investment. Fears of instituting subsidies should be 
counterbalanced by facing the fact that society is already heavily subsidizing fossil fuels by passing on 
the costs of climate change to be paid by society as a whole. Leveling the playing field through carbon 
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taxes would be a logical policy combined with price stabilization of fossil fuels, biofuels or both to create a 
clear investment scenario. Accompanying price policy must be thoughtful environmental regulation to 
minimize damage from biofuel crops. These policies must be stable and long-term to create sufficient 
future visibility to encourage the right kinds of investment. Within a framework that creates a positive 
investment climate, other factors that must be addressed via policies include minimizing unintended 
environmental damage, maximizing net energy gains, opportunity costs of changing land use to biofuel 
purposes, minimizing disruptions to food prices, using the most efficient technologies, multiple uses of 
produce (utility of byproducts), stimulation of employment, social equity of benefits-sharing, water use 
efficiency, and dependability of feedstock production systems. Minimum support prices for biofuels and 
government-mandated blending ratios (biofuel required proportion in fuel at the petrol pump), subsidies to 
farmers and entrepreneur etc. play influential roles.  
 
 
Climate change 
 
Question 5 
Which of the new approaches to biofuels will be most successful in 
generating GHG emission savings? How should these be encouraged? Are 
there any reasons why these new approaches should NOT be 
encouraged? 
 
Second-generation (cellulosic) biofuels using leafy/woody matter harvested from perennial species that is 
low in nitrogen and phosphorus content (high as possible in carbon content) are expected to be the most 
GHG-efficient. These should be sustainably harvested in minimum-tillage systems (e.g. perennial 
plantations ideally of tree or large herbaceous species) not by clear-cutting and re-planting but rather via 
partial harvests that retain enough vegetation to keep the soil covered to minimize erosion and soil 
carbon losses. Ideally these would be sustainable prunings from ‗low value‘ vegetation such as roadside 
border material, under-utilized fallow farmlands and ‗wastelands‘, managed forests and other areas that 
are less ecologically sensitive and do not reduce wildlife habitat or degrade biodiversity. Reasons not to 
encourage? It depends on the volume of harvest – if needs can be met within such low-risk areas, then it 
is sensible to use them. If needs exceed what can be provided by such areas, policies should cap the 
amount of biofuels used in order to prevent biofuel cropping from expanding into sensitive areas. 
 
Energy security 
 
Question 6 
Which of the new approaches to biofuels will be most successful in 
improving energy security? How should these be encouraged? Are there 
any reasons why these new approaches should NOT be encouraged? 
 
Rather than banning the cultivation of biofuel crops on farmland, which only incentivizes the clearing of 
more non-farmland which reduces wildlife habitat and biodiversity, biofuels should be integrated into 
existing farming systems, raising total productivity of those lands. Multiple purpose crops should be grown 
so that farmers have options that avoid them having to be tied to a single market outlet (biofuels 
distilleries) which makes them vulnerable to price squeezes. Multi purpose tropical biofuel feedstocks 
include sweet sorghum, cassava, sugarbeet, soybean, palm oil. Agricultural wastes also form a potential 
biofuel feedstock. Biochar is a mechanism for converting such waste into a very stable form of carbon 
that generates energy while enabling the carbon to be sequestered into the soil for centuries or perhaps 
millennia (more research needed). Biomass conversion to different energy forms such as alcohol 
(butanol), gases (methane, acetylene), energy bricks (wood blocks) and hydrogen may be viable as well if 
a stable price environment is established. All these alternatives help combat global warming, create local 
employment and reduce foreign oil dependency and therefore should be encouraged as long as policies 
are also in place to discourage environmentally risky ways of producing these bioenergy sources.   
 
Economic development 
 



Question 7 
Which of the new approaches to biofuels will be most successful in 
supporting economic development? How should these be encouraged? 
Are there any reasons why these new approaches should NOT be 
encouraged? 
 
Economic development objectives differ greatly between societies. Some wish to maximize employment 
of the poor; others face labor shortages and wish to see low-labor approaches. Biofuel distilleries 
generally must be large to be economically efficient which leads to concentration of profits in the hands of 
a few; however farmer alliances and multiple-option crops can significantly empower farmers in their 
relationships with distillers. Vertically-integrated supply-to-market chains are generally the most efficient, 
but need to be arranged in equitable ways through empowerment mechanisms such as those in the 
previous sentence. 
 
Science, technology and research 
 
Feedstock development and processing 
 
Question 8 
Of all the new approaches to biofuel feedstock development, pretreatment 
and processing (including any additional to those mentioned 
here), which is looking most promising for eventual commercial and 
sustainable use? Over what timescales might such developments be 
commercialised? Are there any risks associated with these developments? 
 
Private sector R&D is focusing more on developing efficient pretreatment and processing technologies for 
second-generation (cellulosic) bioethanol. Production of efficient catalytic enzymes like cellulases, 
hemicellulases and pectinases at lower cost can be achieved in foreseeable future. It is expected these 
new technologies will take shape in a span of 3-5 years. However we do not have much experience in 
this area. Regarding biodiesel, the most efficient crop is clearly oil palm. It can yield 10-20 times more oil 
per hectare than jatropha, drastically reducing the land footprint for a given level of biodiesel production. 
Concern about clearing of sensitive forests to plant oil palm should be managed through strictly-enforced 
regulations. Indonesia has several times more degraded land, currently unused wasteland, available for 
oil palm plantations than it has planted in the entire nation already. Land use policies should compel the 
use of these degraded alang-alang grass covered areas for oil palm as an alternative to the clearing of 
forest. This should be done in a way that employs the rural poor to maximize social benefits. 
 
Advanced plant breeding strategies, genetic modification and 
synthetic biology 
 
Question 9 
Is the use of the following technologies to develop new approaches to 
biofuel production appropriate? Why? 
Advanced plant breeding strategies 
Genetic engineering 
Synthetic biology 
 
Breeding sweet sorghum for suitability for emerging cellulosic bioethanol technology holds great potential 
for quantum leaps in bioethanol yield. Several promising varieties, hybrid seed parents and restorers lines 
have been identified. Brown midrib sorghums (bmr) containing less lignin require less energy for 
conversion into ethanol; ICRISAT is therefore developing high biomass brown midrib sorghums for 
ethanol extraction. 
 
Investments to develop hybrid sweet sorghum would also have huge impacts by raising ethanol and grain 
yields substantially. Such investments would be especially strategic for Africa because they could provide 
the technical assistance channels to implement hybrid sorghum seed technology. This could enable 



Africa to join in the hybrid seed revolution that has transformed agriculture in much of the rest of the 
world. 
  
Similarly, genetic enhancement efforts may be put in other biodiesel non-edible plant species  
 
Genetic engineering of candidate traits like biomass, sucrose content would help to raise the ethanol yield 
barrier. Synthetic biology is expected to be helpful in overcoming present weaknesses of pretreatment 
and processing. 
 
 
Intellectual property issues 
Question 10 
What are the most important intellectual property and access issues 
raised in new approaches to biofuels? What is the best way of governing 
these? 
 
Access to recombinant enzymes and technologies (nano tubes and motors) apart from novel productive 
breeding lines will not be exchanged easily due to strict IP regime. The public sector efforts should be 
strengthened to arrive at solutions in a reasonable timeframe. Also these technologies may be parked 
with international research organizations to ensure access to all. Land access is the overriding policy 
issue today. ―Land grabs‖ for biofuel cropping are highly suspect and should be stopped. Policies should 
ensure that smallholders are not bought off their land by large-scale biofuel enterprises. This includes 
rangelands which are wrongly assumed to be ―unused‖. Integrating biofuels into current farmland in 
developing countries is feasible because increased farm incomes would spill over into increased food 
crop yields as well (e.g. through greater fertilizer use). Grain yields in developing countries can be 
doubled or tripled if fertilizer is made available. As long as blending ratios are within current envisioned 
ranges (25% or less), biofuel needs in many developing countries can easily be met within existing 
production systems because automobile use is much lower than in developed countries. Conventional 
analyses of US corn give a distorted picture due to the enormous fuel demand in the USA. Brazilian 
sugarcane supplies almost half of the petrol need of the country with relatively minor environmental 
damage. 
 
Research and development (R&D) 
 
Question 11 
What are currently the main constraints to R&D in new approaches to 
biofuels? 
 
Insufficient investment due to uncertainty about markets due to wide fluctuations in fossil fuel prices. Lack 
of policy commitment to stabilize biofuel prices.Insufficient capacity building by governments in R&D of 
new approaches in biofuels. Misgivings and misunderstandings about the energy efficiency of biofuels 
e.g. the carbon and water footprints of different value chains at major biofuel production centres need to 
be assessed as there is lot of debate on oilpalm in Europe. Lack of long term vision e.g. understanding 
that technical efficiencies will improve with investment; erroneous rear-view mirror and alarmist thinking. 
 
Question 12 
Where should R&D for new approaches to biofuel be targeted, and who 
should decide about future biofuel R&D strategies? 
 
Feedstocks are the major cost for first-generation biofuels; research needed to improve feedstock 
production efficiency combined with environmentally-sustainable and high net energy yield production. 
Multiple use feedstocks should be sought that minimize land use change, deforestation, biodiversity while 
providing farmers with more options. Biochar research should be intensified to clarify soil benefits, 
longevity of sequestration, and environmental risks. Policy research is needed to understand how best to 
prevent the environmental risks of biofuel crop expansion into natural ecosystems. For second generation 
biofuels (cellulosic), feedstock research is needed; also the efficient pre-treatment and processing 



technologies besides recyclable means of handling effluents that would favour the balance of carbon 
footprints. Engineering research on ways to de-centralize biofuel processing in an economically efficient 
manner. Life-cycle research to understand how best to maximize the net energy gains and minimize GHG 
emissions from the whole cycle from production through processing and distribution, including 
downstream effects. Who should decide: so far, nations have been the locus of policy on biofuels. 
International agreements are needed so that impacts of decisions in one country do not generate 
negative effects on the poor or on the environment in other countries (e.g. US corn policy for biofuel 
affects food prices elsewhere; European biodiesel policy affects Indonesian rain forests cut down to plant 
oil palm). Public debates should be dispassionate, objective and fact-based rather than alarmist, 
politically or ideologically-driven or viewed through rose-colored glasses. Where facts are insufficient, the 
response should be to commission research to generate the needed answers while proceeding only with 
an abundance of caution until answers are available. 
 
 
Land use, environmental and food security and 
human rights 
 
Land use 
 
Question 13 
Are new approaches to biofuels likely to raise problems related to land 
use? If yes, how? If not, how do new approaches avoid these issues? 
 
The ethanol boom and resulting ―food versus fuel‖ concerns provide an opportunity to critically examine 
our food and farming systems—particularly where and how they fail to provide food to those who need it 
most. These concerns may also provide the impetus we need to shift toward more diversified agricultural 
systems that really can combat hunger and poverty, while also protecting the environment to ensure we 
can meet the food needs of future generations. 
 
Some potential biofuel crops such as jatropha, cassava, sweet sorghum, may be able grow on marginal 
land where food crops cannot strive. However, growing any crop, including those that are drought 
resistant, on land with low levels of water and nutrient inputs will result in lower yields. It is therefore likely 
that biofuels will intensify the pressure on the fertile lands where higher returns can be realized. 
 
 Second generation biofuels can also have adverse land impacts if native vegetation is cleared for their 
cultivation. Policies should encourage harvesting from true wastelands e.g. border and fallow areas not 
from natural lands; and the rehabilitation and use of already-degraded lands. But precautions should be 
taken to avoid wishful definitions about what is ‗wasteland‘. 
 
Various farming techniques can reduce adverse impacts or even improve environmental quality while still 
increasing biofuel crop production. These include conservation tillage and appropriate crop rotations. 
 
 
Question 14 
What differences are there between the developed world and developing 
countries with regards to the potentially problematic effects of future 
generation biofuel production on land use? 
 
Fuel demand in developing countries is generally far lower per capita and relative to arable land area 
available, as compared to developed countries. This means that biofuels can have a larger proportional 
impact in substituting for fossil fuels in many developing than in developed countries. On the other hand, 
its is usually more difficult to enforce environmental safeguards in developing than in developed 
countries. 
 
Question 15 
Should iLUC be considered when evaluating the GHG emissions savings 



of new approaches to biofuels, and if so, how? 
 
Yes, by advancing life cycle analysis methods and agreeing on international standard approaches to life 
cycle analysis. Direct and indirect land-use changes are a key factor to assess the sustainabiility of 
biofuels production. Indirect Land Use Change (iLUC) manifests itself in the absence of global land-use 
planning. Evidence is accumulating that the scale of iLUC impacts is significant . iLUC has therefore 
become a fundamental component of the environmental and social sustainability of bioenergy feedstock 
production that must be fully taken into account in the implementation of the governments biofuel policies, 
and in related current and future bioenergy policies and measures. In consequence, iLUC restrictions 
should be embedded in regulations and incentives for biofuels/bioliquids quotas and contracts. In 
absence of suitable governance structures and proper methodologies allowing a full monitoring of 
national and international iLUC impacts resulting from the production of feedstocks for bioenergy, the 
application of a default iLUC GHG factor is viable in the short term. However the use of a general factor 
will discourage investment in means for reducing iLUC; preferably reductions in iLUC should be rewarded 
through some mechanism. 
 
Environmental security 
 
Question 16 
What advantages and disadvantages for environmental security could new 
approaches to biofuels have? How could harms for environmental security 
be dealt with? 
 
Advantages: combating climate change is a major advantage that contributes to environmental security. 
To the extent that perennial biofuel crops are used as is the expected trend when second-generation 
(cellulosic) biofuels gain traction, they tend to be less environmentally-damaging than annual crops. 
 
Disadvantages: Expansions of cultivated land for biofuels form the largest environmental risk and should 
be strongly discouraged through policies and regulations. 
 
As the results from life cycle assessment studies vary widely with location to location the carbon and 
water foot prints need to be assessed using multiple models as presently there is no consensus model to 
quantify these parameters. Well-informed government policy decisions to curb the unsustainable biofuel 
practices by imposing taxes and at the same time promoting the ecologically sustainable value chains by 
offering tax incentives to entrepreneurs and input subsidies to farmers can contribute positively to 
environmental security. 
 
Food security 
 
Question 17  
Are new approaches to biofuels likely to raise problems related to food 
security? If yes, how? If not, how do new approaches avoid these issues? 
 
Hunger and poverty have coexisted long before the biofuels boom, and simply tweaking or curtailing 
biofuel production will do little to address their underlying causes. If we are serious about addressing 
hunger and poverty, we must also address the larger, structural issues that underlie our food and farm 
systems. Many economists, for example point out that more than enough food is produced in the world 
today; the problem is not quantity of food produced, but rather access to that food. The poor cannot 
access food because they cannot afford to pay for it. Some say this implies a need to drive food prices 
down by increasing food production; but falling food prices hurt farmers and discourage the very 
production increases that are being sought.  
 
The real, lasting solution is to reduce poverty so people can afford food. There is something wrong when 
1/3 or more of the people in developing countries cannot earn even one dollar a day. No matter how 
cheap food gets, such abject poverty will constrain their ability to avoid hunger. 
 



Farm yields in developing countries are much lower relative to their potential, than in developed countries. 
With simple technology available today and fertilizer rates a small fraction of those used in developed 
countries, yields could be doubled or more. Biofuels are thus not the root problem of hunger. Farmers 
have withdrawn into extremely low-yielding subsistence agriculture because policies, such as subsidies 
by foreign nations to export their own grains into developing countries, create massive dis-incentives to 
local grain production.  
 
These are the root causes of hunger that should receive primary focus. By considering bans on biofuels, 
the world would be denying livelihood opportunities to the poor, increasing hunger. No one speaks of 
banning tobacco, cotton, floriculture or other non-food crops in order to free up more land for food, 
because these provide crucial income-earning opportunities for farmers. Biofuels do the same. 
 
A significant proportion of all grain grown each year ends up as deteriorated waste with low or zero 
market value and even posing a human health risk. Rather than pushing this into the food market 
anyway, where it is bought by the desperately poor, risking their health, such grain should be made 
available for biofuel production. This will make a substantial contribution to national biofuels supplies and 
take pressure off other feedstocks for that purpose. The proper way to help the desperately poor would 
be through food aid that provides healthy grain not diseased grain. 
 
 
Question 18 
What differences are there between the developed world and developing 
countries with regards to the potentially problematic effects of future 
generation biofuel production on food security? 
 
Since cellulosic bioethanol is a cutting-edge research topic, access to patented technology originating in 
developed countries may well become a constraint for developing countries. No doubt such technology 
will be offered for sale via royalties and will make its way to developing countries in that manner, but at a 
cost. The amount of cost is difficult to forecast (at least by us). Much higher fuel requirement per capita in 
developed countries is another distinguishing feature that means that potential pressure on the 
environment will be higher in developed countries if they wish to substitute for large proportions of their 
fossil fuels (high blending ratios). Other problems do not seem relatively different between developing and 
developed countries. 
 
Rights of farmers and workers 
 
 
Question 19 
Are new approaches to biofuels likely to raise problems related to rights 
of farmers and workers? If yes, how? If not, how do new approaches 
avoid or benefit these issues? 
 
The risk of land grabs, removing supposedly ‗unused land‘ from the poor (who often use it for grazing, 
foraging and firewood harvesting) is a major risk. New approaches (policies) should discourage land 
grabs. 
 
There is a risk that power in the biofuels industry will come to rest in the hands of a few mega-scale 
distilleries running large-scale farms, excluding the poor. Public policy needs to actively discourage this 
and encourage the participation of poor smallholders. Those smallholders themselves need to engage in 
collective action through union-type mechanisms to defend their interests. Since a major cost factor for 
biofuels is transportation of feedstock from the field to the distillery, farmers living close to a distillery have 
a decided advantage in controlling the highest-value land in the eyes of the distiller. By working together 
those farmers can exert this advantage to their benefit to demand fair compensation and treatment. 
 
Governments need to actively defend the interests of the poor as well. For example the policy of 
Government of Maharastra, India may offer a subsidy to a tune of US$ 0.20 per litre of ethanol produced 



from mold-affected rainy season sorghum grain which would reduce the risk of farmers growing this crop 
compared to the human food market, for which mold-affected grain loses most of its value. 
 
 
Question 20 
What differences are there between the developed world and developing 
countries with regard to the effects of the production of future generation 
biofuels on the rights of farmers and workers? 
Developed country farmers tend to be much larger-scale, well educated and empowered by farmer 
associations, government policies and political influence. Thus they are in a relatively stronger position to 
protect their interests than are developing-country farmers. 
 
Investment, policy and governance 
 
Question 21 
Where do you think investment in new approaches to biofuels should be 
directed and where should it come from (public sector, private sector or 
public-private partnerships)? 
 
Public policies should be adopted that spur private investment in ways that encourage sustainable, 
climate-change efficient biofuels for the long term. Since the private sector is much weaker in developing 
countries than in developed, the governments in developing countries should particularly stimulate public-
private partnerships to catalyze the development of biofuels industries. 
 
Question 22 
Which policy issues in relation to new approaches to biofuels would you 
like to bring to our attention? 
 
Many were mentioned in answers to previous questions. The most important are i) stabilize fossil fuel 
prices and remove subsidies including unseen subsidies of the public having to pay for climate change 
damage (e.g. through carbon tax), so that biofuel alternatives have a clear profitability outlook to stimulate 
investment; and ii) accompany this by policies that strongly discourage adverse environmental practices 
such as expansion of cropped area into natural and biodiversity-sensitive lands. 
 
Another policy change would be to abandon the illogical policy of preventing the cultivation of biofuel 
crops on cultivated lands. This policy only encourages the clearing of natural lands, harming the 
environment; and the denial of economic opportunity to poor farmers on their own lands. 
Question 23 
What would be the most effective policies a) to promote and incentivise; 
and b) to regulate the development of new approaches to biofuels? 
 

a) A carbon tax on fossil fuel that flexibly adjusts to fluctuations in world oil prices such that fossil 
fuel prices at the petrol pump are stabilized and high enough to make biofuel alternatives 
predictably profitable for the long term. Also, fixed and increasing blending ratios, again with long 
term visibility (a road map of gradual increase to allow stable, orderly growth in biofuel supplies). 

b) Policies & regulations banning the expansion of biofuels into non-cultivated lands unless they are 
truly degraded but rehabitable lands according to clear and strict definitions. Policies that scale 
incentives based on how carbon-efficient a biofuel system is according to intelligent, 
standardized, modern life cycle analysis protocols. 

 
Any other issues 
Question 24 
Are there any other issues not mentioned in this consultation that we 
should consider in the ethical evaluation of new approaches to biofuels? 
Please expand below. 
 



1) Benefits of biofuels cultivation to local energy security 
 


