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Introduction 
The 20th century saw a rapid increase of the use of fossil fuels. Today 85% of the global energy consumption comes from fossil fuels and, despite the economic crisis, the current oil consumption is around 83 million barrels per day. Using fossil fuels, however, has many disadvantages.
 The international community is aware of the urgent need to look for alternative energy sources. In this light, attention for the production of biomass meant specifically for energy applications has grown considerably. 

The price of fossil fuels on the world market is rising at rates and to levels unprecedented since the ‘oil crisis’ years that commenced in 1973. Much as was the case in the 1970’s, the rapid rise in the price of oil is generating concern in western countries with regard to their dependence on fossil fuels, leading to a diversification of energy sources. Combined with the exceptionally high price of crude oil in 2006 and 2007 this created a market for substitutes such as bioethanol and biodiesel.

Bioenergy, and particular the use of biofuels in transport, became a hot topic in political and public debate. Proponents – who consider it the answer to both rising oil prices and the negative climatic consequences of fossil fuels – find themselves opposed to those who warn for the threats that biofuels pose to food security as well as biodiversity. 

In the debate there is a need to distinguish fiction from fact. With this document we aim to contribute to the debate by providing an overview of existing knowledge on the social and environmental effects of large-scale biofuel production. We will also address the possibilities and constraints of sustainable and pro-poor biofuel production and the existing knowledge gaps. The document will serve as input for a multi-stakeholder meeting, where representatives from all relevant sectors (business, policy, research and civil society) will get together to discuss the way forward. 

A significant part of the information presented here comes from the Biofuels Info Service – an online information service managed by Natureandpoverty.net, coordinated by IUCN Netherlands Committee (http://np-net.pbworks.com). It also draws from a synthesis report (titled ‘Bioenergy: friend or foe for people and planet?’) prepared by Ellen Lammers for the Roundtable of Worldconnectors. We hope the information presented will support informed decision-making and give direction to a new research agenda.

Biofuels in brief
In this section we start with an overview of definitions and the pros and cons of biofuels, followed by a description of the main crops that are currently used for biofuels and a quick overview of the positions of various stakeholders dealing with biofuels
Definitions

Bioenergy is the energy derived from biomass. Plants absorb solar energy through the process of photosynthesis and store it in the form of biomass. In order to do this, plants take up carbon from the surrounding atmosphere as well as water and nutrients from the soil. Biomass is thus a store of both energy and carbon. Bioenergy can be produced directly through the combustion of biomass such as wood or straw. Biomass (e.g., from harvest residues or organic waste) can also be converted to gas to generate electricity and heat. Industrial processes enable liquid fuels for transport to be produced from biomass, called biofuels.
Biodiesel is a substitute for fossil diesel fuel and is primarily produced from oilseeds (rape, soybean and palm oil). Bioethanol is an alcohol derived from sugar or starch crops (e.g. sugar beet, sugar cane or corn) by fermentation and can be used in special engines or blended with petroleum fuel. Most of the world’s biofuel is bioethanol, and 60% of the bioethanol comes from sugarcane.
 Biodiesel plays a much less important role globally – it is particularly important in the German market.
  In fact, Germany is the world’s largest biodiesel producer with a production of 2.9 million tonnes of biodiesel in 2007. 
First, second and third generation biofuels
A differentiation between first, second and third generation biofuels is often made in both academic literature and popular media. However, the definitions vary. The distinction between first second and third generation biofuels is usually made based on 3 characteristics: the technology used, the use of edible or non-edible part of the feedstock and the CO2 reduction potential. In this paper we follow the definitions published by IUCN (2008)
: 

First generation biofuels are transport fuels produced through conventional technology from feedstock like wheat, corn, sugar, palm oil and sunflower oil, i.e., agricultural products which are also used as food and feed. Different crops are used in different countries (EU: rapeseed, wheat, sugar beet; US: corn, soybeans; Brazil: sugar cane; South Asia: palm oil). Currently only first generation biofuels are commercially viable. 

Second generation biofuels are produced through more advanced conversion technologies that allow the use of non-edible materials derived from plants (mostly lingo-cellulosic parts, like stalks and straw, but also woodchips). The CO2 performance tends to be better than that of first generation biofuels. Some of the feedstock for second generation biofuel can be produced on degraded and marginal lands, thus not laying claim on fertile land for food production. A concern related to second generation biofuel is that removing organic matter – stems, leaves etc. – for the production of biofuel must be done in such a way that it does not disturb the natural equilibrium in which organic matter is crucial for soil fertility and for the regulation of water and nutrient content. Technological breakthroughs and considerable investments in infrastructure are required to make second generation bioenergy production commercially viable. This may be possible in about 10 years’ time. 

Third generation biofuels generally refers to the production of ethanol from plants that were modified for easier processing (poplar with lower lignin content for example), and the production of biodiesel from algae. These techniques have an even better CO2 performance than the second generation biofuels. Algae provide 30 times more energy per acre than land feedstock and algae fuel is biodegradable. The Dutch company Ingrepro b.v. is the largest industrial algae producer in Europe.
 The United States Department of Energy estimates that if algae fuel were to replace all fossil fuel in the US, this would require 40.000 square kilometres, about the size of the Netherlands.
 Recent research shows that with current – costly – processes it is still hard to achieve a positive energy balance.
 Besides, the ecological effects of algae on the (aquatic) biodiversity are still unknown.

The term ‘agrofuels’ refers to biofuels for which agricultural lands have been used. [Note: This needs some more explanation. In this document the terms biofuels and agrofuels are not yet used consistently. We need to decide on which terminology to use] 
The main biofuelcrops currently produced

Oil palm

Oil palm (Elaeis guineensis) plantations cover over 13 million ha, primarily in Southeast Asia. Palm oil is often used in the food and cosmetic industries, but can also be used for energy production and therefore the current biofuel boom leads to further expansion. Oil palm is the highest yielding oil-crop in terms of yield per ha. Malaysia, with 4.17 million hectares in 2006, is the world’s largest producer and exporter of palm oil, with a 45 per cent share in global palm oil production. Malaysia is planning to build biofuel plants and wants to use almost half of its palm oil output for biodiesel, also for export. Malaysia’s per hectare yields are about twice as high as Indonesia’s, and production is more intensive, with a high use of fertilisers and pesticides. Indonesia currently has a 39 per cent share in global palm oil production and intends to overtake Malaysia. Over the next 20 years, it plans to increase palm oil production drastically, with the area under cultivation expanding from 6.4 million hectares in 2006 to 26 million hectares in 2025. Oil palm production for biofuel is controversial, as much of the plantations are established at the cost of forest, with negative consequence for biodiversity and climate change. Clearing peat land for oil palm plantations (which is common in Indonesia) is particularly controversial from a climate perspective, as drained peat emits large amounts of carbon. 

Sugarcane

In Latin America, Brazil stands out, as it has a long history of biofuel production. Ethanol from sugarcane (Saccharum spp) has been an important source of fuel in Brazil since the 1980s. Its production is relatively cheap and efficient. Brazil has about 7 million ha of sugarcane, covering 2% of Brazil’s arable land and this is expected to grow in the future.
 The Brazilian government is an outspoken advocate of biofuel, and claims that energycrop production does neither effect food production nor food prices. Instead, the Brazilian government sees biofuel production as an “instrument to fight poverty”.
  A study on sustainability of Brazilian bioethanol and concluded that its production can be sustainable, but that there are many uncertainties for the future, related to the possible indirect effects, i.e., increased pressure on agricultural land.

Jatropha 

Jatropha (Jatropha curcas), also called physic nut, produces an oil that is used for candles, soap and biodiesel. It is a non-food, reasonably drought-resistant energycrop, which can grow on poor soils. The crop has clear fans and foes.
 The proponents stress that the plant grows well on poor soils and can thus be used on marginal lands (and therefore does not compete with cropland), has a very high productivity, is easy to establish, and has a long live span (producing seeds for up to 50 years). For these reasons the plant has been embraced by industries, and large-scale plantations are being established all over the world, including Africa. In recent years several countries (India in particular) have been building plants for the production of biodiesel from Jatropha.
  According to Asselbergs et al (2006) success of large-scale Jatropha cultivation has so far been limited, due to low profit margins, low yields and unrealistic expectations. Although it is true that Jatropha can grow on poor soils, in order to produce acceptable yields the plant needs sufficient light, water and nutrients.
 Also, critics warn that the plant can become a hard to control invasive weed. Furthermore it is argued that, instead of being grown on marginal lands, there is risk that companies will look for better lands, resulting in competition with food crop production and pushing aside small farmers.
 

Corn

Approximately 20% of the corn grown in the US is used for the production of bioethanol. However, biofuel production from corn is not very efficient; even if all corn in the US was used for the production of ethanol, it would only cover 12 to 15 % of the transportation fuel needs in the US. With rising grain prices it is to be expected that corn-based ethanol will become uneconomic.
 
Rapeseed 
Needs to be added
Others

· Cassava (In Benin 2.8 million tonnes of cassava are used per year for the production for ethanol/ gelfuel per annum). 
· Cashew tree apple (in Guinea- Bissau the annual production is estimated at 400-600 thousand tonnes) 
· Sweet sorghum (the main source of energy crops in Zambia. In comparison with sugarcane, it is easier to grow and handle, at about one third of typical cultivation costs, and also uses significantly less water).
 

Pros and cons of biofuels 
Pros of biofuel:

· Biofuels are an alternative for the insecure and exhaustible supply of fossil fuel

· The feedstock used to make biofuels is renewable - fresh supplies can be produced as needed - so in theory there is an unlimited and secure supply

· Certain forms of biofuels have a positive GHG balance as compared to fossil fuels; their use will thus have a positive effect on climate change (including indirect effects?)

[Note: Explain GHG balance. In addition to the ‘GHG balance’ it might be useful to also refer to the Net Energy Balance (NEB). See among others:  Hill, J., Nelson, E., Tilman, D., Polasky, S. and Tiffany, D. (2006). Environmental, economic, and energetic costs and benefits of biodiesel and ethanol biofuels. PNAS 103(30), 11206–11210. See http://www.pnas.org_cgi_doi_10.1073_pnas.0604600103]

· The production of biofuels is not restricted to specific countries that can control supply and determine the price
· The production of biofuels holds economic opportunities for (investments in) the agricultural sector in developed and developing countries
· Biofuels can be easily used within existing car and lorry engines 
Cons of biofuels: 
· The GHG reduction potential of biofuels, when accounting for land use change (both direct and indirect) is not so great as foreseen, or can even be carbon negative.

· Production of feedstock for biofuel can compete with (land for) food production, both direct and indirect.

· Production of biofuel feedstock has sometimes, directly or as an element in a  a set of factors, caused a considerable rise in food prices, with serious consequences for the poor, 

· Production of biofuel feedstock can pose a threat to biodiversity due to the economic incentives for  clearing forests and using wetlands and peat lands for growing the required feedstock

· Production of biofuel feedstock and processing causes competition for scarce water resources 

· The threat that (indigenous) people will be displaced from their land for the construction of plantations or other large-scale agricultural schemes 

Multiple stakeholders

Any discussion concerning biofuels is bound to be charged because it brings together a range of political and business interests in areas as diverse as energy security, the oil industry, agricultural policy, the food industry, poverty and development, climate change, biodiversity and the automobile industry. The views of relevant stakeholders are indicated below. 

Governments 

The Dutch government considers the use of biofuels necessary and desirable to achieve the transition to a more durable energy economy. Yet, due to the growing criticism of negative impacts of first generation biofuels, it decided to scale down the biofuel targets for 2009-2010 from 5,75% to 4%. The European Union also favours the use of biofuel in order to secure energy demand and be less dependent on the whims of oil-producing countries. In early 2006, the EU presented its ‘Green paper – A European Strategy for Sustainable, Competitive and Secure Energy’.
 The EU and its member states have agreed to reach a 20% share of renewable energy sources in 2020, which includes biomass, biogas, wind, solar, hydro and geothermal energy. The European Union’s Directive on the promotion of the use of energy from renewable sources has set targets for share of renewable energy in the overall fuel consumption in the transportation sector of 10% by 2020
. 
The U.S. government has been using subsidies and blending targets (varying per state) to stimulate biofuel production since 2000. The Biofuels for Energy Security and Transportation Act of 2007 calls for the US to increase the proportion of ‘renewable’ fuels in US fuel supplies from 8.5 billion gallons in 2008 to 36 billion gallons in 2022
. Former president Bush stated that by 2025, the US should replace 75% of imported oil by biofuel. The high oil price (‘pain at the pump’) was a hot issue in the 2008 US presidential elections. The US now plans to invest more in the production of second generation biofuels. Canada too, plans to invest in cellulosic projects, as it has easy access to cellulosic material, e.g., from forestry residues.

In the ‘global South’, many governments look at the advantages of biofuel production for the economy. For example, both the Tanzanian and the Ethiopian government have declared that 20% of their country’s land may go towards biofuel production. Foreign companies have been invited to start plantations and production. In Uganda, plans to cut down thousands of hectares of the country’s largest rainforest reserve for a sugar plantation for ethanol are currently suspended, following civil protest on the issue.
 At the same time, the G8 and China have issued several statements that set out developing countries’ viewpoints on the need for increased energy access for sustainable development. They plead for additional resources and technology transfer in areas of renewable energy and changes towards cleaner and more efficient energy use.
 

The Chinese government aims to have 10% of all energy consumption from renewables by 1010 and 16% by 2020. This should partly come from biomass. For this the government plans to ‘develop’ 13.3 million ha of forests for biodiesel production and power generation. ‘Developing forest’ could mean many things, ranging from the establishment of mixed tree plantations on agricultural lands to the conversion of high value natural forest to monocultural tree plantations . China is an important importer of palm oil for its biodiesel plants. The Chinese government encourages Chinese companies to invest in biofuel production overseas, particularly in Brazil, Malaysia and the Philippines.

Industry

With gazetted targets for future biofuel consumption in many of the major energy consuming countries, private investments have been provided with sufficient security to encourage large scale investments from agribusiness, oil companies and finance companies. Investors have recently moved into the sector with an evident preparedness to commit large volumes of resources in emerging markets usually thought of as being risk laden. 

Although most of the existing markets have an oligarchic character, being controlled by a handful of large companies, the scale of the market expansion appears to be creating many opportunities for new entrants, geared to the production of an increasingly wide range of different energy crops in an increasingly diverse range of production conditions.  Without pretending to be comprehensive, table 1 below sets out a number of the significant commercial developments taking place.  

Table 1: examples of investments in energy crops and downstream industries 
 
	Country  
	Energy crop
	Examples of recent investments   

	Brazil
	Sugar Cane /ethanol
	U.S. $ 9 billion in 2006 into sugar production and alcohol refinery 

	Brazil
	Whole agrofuel sector
	U.S. $ 8.1 billion investment expected over 2007-2011


	Indonesia 
	Palm Oil  / bio  diesel 
	U.S. $ 5.5 billion in palm oil in 2005 and $4 billion in 2007 in palm oil and refineries


	Ethiopia
	Jatropha
	U.S. $ 77 million for biodiesel production 

	Mozambique
	Sugar Cane 
	U.S. $510 million for bioethanol by Central African Mining and Exploration Company


Oil and energy companies are investing in the production of biofuels. Some are even acquiring millions of hectares of land in Africa and Asia for large-scale cultivation of biofuel feedstock. [Note: we should give example/data here] Also, companies like Shell and HR Biopetroleum have started cultivating algae on Hawaii for the production of biofuels. Essent too, together with AkzoNobel, is involved in cultivating algae. BP has invested $500 million in research into biofuels carried out by the Energy Biosciences Institute at Berkeley University, California.
 Abengoa Bioenergy, involved in the production of biofuels in the US, Europe and Brazil actively campaigns to dispute claims about the threats of biofuels for food security and the environment. It calls this ‘manipulation’.
 

The food and personal care industry is largely against first generation biofuel because of the rise in the prices of prime commodities that its production causes. Unilever, for instance, is very critical about binding targets for mixing in biofuel and about government support for the development of bioenergy given to energy companies. 

The automobile industry is investing in designing and producing flex-fuel cars – due to pressure from high fossil fuel prices and government regulations to reduce CO2 emissions through alternative fuels. In the US, executives from various automobile brands (GM, Ford, Chrysler) have been pressing their government to improve infrastructure and increase access to biofuel at gas stations to make their investments worthwhile. 

[Note: It is also good to mention that biotech companies form major players in the expansion of biofuel industry (References to be given by Erwanto).]
In the case of many lower and middle income countries - including Brazil, Colombia, Ethiopia, Indonesia, Liberia, Malaysia, and Tanzania – agrofuels have been seized upon as a new vehicle for the promotion of economic growth. [Note: there is no consistency yet in the use of the terms agrofuels and biofuels] After decades of declining prices for agricultural produce and gloomy perspectives with regard to the prospects for economic strategies based on the export of bulk agricultural produce, the sudden about-turn in market trends is leading governments to revisit their policies on agriculture. In the wake of the market upturn, international agribusiness, oil companies and finance institutions are demonstrating their preparedness to commit to foreign direct investment in emerging markets for agrofuels. The enticing prospect of securing such investments for the development of agricultural production is leading to the development of agrofuel policies in an ever increasing number of countries. In some cases, such as Brazil and Indonesia, the countries concerned already produce a large proportion of the global market inputs for agrofuels. Other countries, such as Ethiopia, Tanzania, Mozambique and Liberia, have set ambitious national targets for energy crop expansion and have made significant progress in securing foreign investments. Table 2 below gives an indication of the scale on which the plans are being implemented for a selection of these countries.  

As table 2 below shows, not one of the lower or middle countries involved in the agrofuel boom is considering less than a tripling of the existing production of energy crops, and most are in fact planning for a four to fivefold increase in production.

In some cases, such as in Brazil, part of the expansion is expected to feed into the local energy market. However, it is to be expected that the bulk of these projected production increases will be aimed at the export market, serving the energy needs of the United States of America and the states in the European Union. Thus policy changes in the OECD countries are key drivers of the shift to (or intensification of) energy crop production.   

Table 2: examples of planned agrofuel expansion
 
	Country
	Energy crop
	Planned expansion  

	Brazil
	Sugar Cane 
	From 6 million ha currently to 30 million ha 

	Brazil
	Soya
	From 20 million hectares to 80 million hectares 

	Colombia 
	Oil Palm 
	From 0,188 million hectares to 0,488 million hectares`

	Ethiopia
	Jatropha
	New entrant to the sector with 1 million hectares to be planted, 17.2 million hectares identified as ‘suitable’. 

	Indonesia 
	Oil Palm
	From 6 million hectares to 20 million by 2020

	Liberia 
	Oil Palm 
	New entrant with 0,7 million hectares planned 

	Malaysia 
	Oil Palm 
	From 6,4 million hectares in 2006 to 26 million hectares in 2025

	Tanzania
	Sugar Cane 
	New entrant with 0,4 million hectares to be planted 

	Tanzania 
	Oil Palm
	New entrant to the sector with 0,1 million hectares to be planted 


NGOs 
Environmental NGOs are generally very critical of large scale biofuel production due to its threats to biodiversity
, the limited or even negative net effects on climate change, and the threats of displacement of pastoralists and farmers from supposedly ‘idle’ or marginal lands. Development NGOs too, are very critical of large scale biofuel production. They emphasize that growing agricultural feedstock for biofuel competes with food production for human consumption. The price spike of prime commodities is considered to push millions of people worldwide into further poverty. Catchphrase: ‘The fuel dollar of the rich competes with the food dollar of the poor.’ Jean Ziegler, former UN Special Rapporteur on the Right to Food, called the European directive (10% biofuel in 2020) a ‘crime against humanity’.
 
Two examples: 
· WWF, unlike Oxfam, does believe in the possibilities to contain the direct and indirect effects of biofuels production by effective standard setting and policy design; but they see biofuels as only one element in a much wider and ambitious set of measures to curb climate change and secure energy supply. Promoting energy efficiency is most important. They point to stopping deforestation and carbon capture as crucial elements in any positive climate-energy scenario, and mention wind, hydro, solar and thermal energy as well as low-carbon natural gas as good options next to sustainably produced biofuels. [add reference]
· Oxfam International speaks out against biofuels. They emphasize that biofuels can neither replace global fossil fuels nor curb climate change. They also point to the food prize effect, which they consider disastrous for the poor. Oxfam International calls for a freeze to biofuel mandates and measures to effectuate vehicle-efficiency. Remarkably, they do not call for standards and certification, as most NGOs do, but for Free Prior and Informed consent of communities where biofuel projects are planned. The indirect effects, they argue, will never be contained by standards. [add reference]
Research 
Among researchers internationally there is no consensus on the merits and drawbacks of the use of biofuels. In the Netherlands, proponents of biofuels can be found at the Copernicus Institute, Utrecht University, led by dr. André Faaij. Louise Fresco (professor sustainable development at the University of Amsterdam) expressed scepticism about how the impact of biofuel production on food prices is publicised in the media and instead points at the scandalous neglect of the agricultural sector
. At Wageningen University, professor Rudy Rabbinge is an outspoken critic of current biofuel policies
. Jan Douwe van der Ploeg, professor at the same university, reiterates that biofuels production is merely one of many factors pushing food prices up and points the finger at neoliberal trade policies, food imperia, and the marginalisation of small-scale agriculture.
 
[Opmerking: dit moet uitgebreider. Danielle de Nie schreef: Ik zou hier een stuk invoegen over hoe er 2 verschillende stromingen zijn in wetenschappelijke modellen voor de berekeningen van het biomassa potentieel. i.e .de modellen met economische voorspellingen en aannames van ‘zero’ netto uitbreiding van landbouw areaal (maar met optimaal gebruikmaken van alle restsromen, dus geen logistieke constraints) met de modellen die ook ecological constraints inbouwen…Bas Eickhout heeft hier een aardig overzicht van gegeven.]

Biofuels and Climate change

Only a couple of years ago, biofuels were widely promoted for their potential in combating climate change. The reasoning was that, theoretically, biofuels are carbon neutral: when burnt, the carbon they release has been offset by the amount they absorbed while growing. The CO2 that is removed from the atmosphere by growing feedstock is called the sequestration effect, or ‘carbon uptake’. However, we now know that, when taking into account the full life cycle of biofuel production (i.e., harvesting, refining, transport and consumption) only certain biofuels prove to have a favourable GHG balance.

Life-cycle studies on the GHG balance usually show that ethanol from corn performs poorly when it comes to reducing GHG emissions, while production of ethanol from cellulose or sugarcane is found to lead to a significant reduction of GHG emissions. However, such life-cycle studies often do not account for the direct and indirect CO2 effects of land-use change, i.e., the effects of clearing forest or grassland that results from increasing production of energycrops, which releases much of the carbon that was stored in plants and soils. Searchinger et al. (2008) included the effects of land-use chance in their calculations and showed that the various production chains of biomass differ highly in terms of their GHG balance. Not surprisingly, the direct CO2-effect is strongly negative when for the production of biofuels natural forests or grasslands are being cleared. Thus, when calculating the GHG balance it is necessary to also include the carbon emissions from land-use change in the calculations.

Recent scientific studies, like the one mentioned above, have indicated most biofuels need a very long period of use before they compensate for the CO2 reduction in fossil fuel use, because of the CO2 they cause through their production, transport and processing. Clearly, converting rainforest, peatlands, savannas, or grasslands to produce energy crops is not a wise thing to do if you are aiming to reduce GHG emissions. The most salient example is the clearing of peatlands for palm oil production, which has an extremely negative CO2 balance. Using peat lands in Indonesia for palm oil production not only threatens biodiversity, but also leads to an enormous production of CO2 that was stored in these soils before. It is estimated that it will take 600 years for the carbon emissions saved through use of biofuel to compensate for the carbon lost through peatland conversion. 
 However, when biofuel is produced from waste biomass or from perennials that are grown on abandoned agricultural lands this results in net GHG reductions.
 

Local effects

Large-scale biofuel production can have various effects for local livelihoods – both positive and negative. On the positive side, some would argue, there are employment opportunities. Some forms of biofuel production may provide significant employment opportunities in rural areas, both in the production and processing sectors, potentially driving up rural incomes and improving access to health and education. The production of ethanol from sugarcane in Brazil, for example, generates a large number of jobs, and has many indirect employment effects.
 According to BZOS (2007) the Brazilian sugarcane sector provided 700,000 direct and 3.5 million indirect jobs in 2004. Smeets et al (2006) found that wages in sugarcane and ethanol production in Brazil are generally well above the minimum wage. However, the number of jobs generate per ha of land may be low when compared to small-scale farming. Seedling estimates that in tropical areas, 100 hectares of land dedicated to farming generates an average of 35 jobs. By contrast, oil palm and sugar cane provide 10 jobs and soya production only half a job.
 

Regarding the sugarcane sector in Brazil, Smeets et al (2006) note that there is a trend towards mechanical harvesting, which will result in a net loss of jobs. Moreover, they stress the bad working conditions in sugarcane plantations. In similar vain, FIAN – on the basis of a fact finding mission in 2008 to study impacts of the large-scale biofuel sector in three areas in Brazil – found that the working conditions for  sugarcane cutters are extremely poor. They report not only poor working conditions (e.g., exposure to pesticides and excess heat and sun) but also cases of slavery and child labour. They also found that expansion of sugarcane plantations hampers the demarcation of indigenous lands in the state of Mato Grosso do Sul. In the same state, the team associates expansion of sugarcane production with a dramatic increase of murders of indigenous people. In the Cerrado and the Amazon region, the team reports that local communities are pushed off their lands as a result of the expansion of sugarcane plantations. They mention that local people are not only directly threatened by the establishment of sugarcane plantations on their lands, but also indirectly, as expansion of sugarcane in the mid-southern Brazil pushes soybean and cattle production to the Cerrado and the Amazon region.
FIAN (2008) writes on the basis of their fact finding mission: “… systematic and multiple violations of the human rights of workers, indigenous peoples and small-scale peasant producers have been committed and that these violations are either directly or indirectly connected to public policies that encourage the production of agrofuels.” And: “Energy production from agricultural products is based on a raw material monocropping production model that concentrates land and production, with major social and environmental impacts. The accelerated expansion of agrofuel production worsens, in this context, the most harmful elements of this model. In addition to the aforementioned labour and environmental problems, there is a process of land concentration, increase in land prices, an unchecked process of land purchase by foreigners and the non-enforcement of land use planning rules.”

Local communities' access and rights to land

NGOs and researchers have been pointing out to the (potential) negative effects of energycrop production on local people’s access to land and natural resources. Most predictions on the effects of expanding energycrop production are based on experiences with the large scale production of feedstock for other purposes, such as the oil palm experience in Southeast Asia, and soy in Brazil. 

The key fulcrum from the point of view of many NGO’s in respect of the agrofuels debate is the degree to which the (local) state respects and upholds property rights. This in turn depends on the degree to which property rights are in fact known and documented: traditional claims to land may not be well documented, or the state may have little capacity to monitor and enforce legally held land rights. There is a need to document (conflicts in) land rights and claims to land as an information source for the global agrofuels debate, both as a tool to strengthen the hand of local communities and as a means to capacitate the (local) state in the upholding of property rights.    

Cotula et al (2008) studied current and likely impacts of biofuel expansion on poor people’s access to land in producer countries, based on literature and interviews with key informants. They found:” Where competing resource claims exist among local resource users, governments and incoming biofuel producers, and where appropriate conditions are not in place, the rapid spread of commercial biofuel production may result - and is resulting - in poorer groups losing access to the land on which they depend. In these contexts, the spread of commercial biofuel crop cultivation can have major negative effects on local food security and on the economic, social and cultural dimensions of land use.” And: “While biofuels may give some small-scale land users opportunities to strengthen access to land, in general we might expect rising land values to provide grounds for increased land access to more powerful interests at the expense of poorer rural people. Major concerns associated with such changes include increasing land concentration, lack of respect for existing land tenure, especially where it is sanctioned through traditional rather than legal authority, lack of prior informed consent in land acquisition, and in some cases aggressive land seizure.” 

Referring to such negative impacts of industrial first generation biofuel production, some argue that second generation biofuels are different, because they can be grown on ‘degraded’ and ‘abandoned’ agricultural lands. However, areas that are identified as ‘marginal’, ‘unused’, ‘idle’ or ‘waste’ lands are often used by local people for other purposes like livestock farming. Industrial plantations may force livestock farmers to move elsewhere, as is for instance happening in India. Environmental and development organizations therefore warn that using degraded or idle lands is too easily proposed as the solution for sustainable bioenergy production. Even in the case of second generation biofuel, the competition for land and water is likely to remain. Cotula et al (2008:3) write: “Clearer definitions of concepts of idle, under-utilised, barren, unproductive, degraded, abandoned and marginal lands (depending on the country context) are required to avoid allocation of lands on which local user groups depend for livelihoods.” 

Negusu Aklilu, director of Forum for the Environment in Ethiopia, points out that in Ethiopia concessions for plantations are given out without prior assessments, let alone consultation. What looks like ‘idle land’ to the external eye is likely to turn out to be grazing land or have important ecological functions. Further, he argued: “The argument that agrofuel crops such as Jatropha can be grown on degraded land does not account for the fact that, even though this is technically possible, better quality land requires less irrigation. The yields are correlated to water availability, so in practice, agrofuel producers rather lobby or bribe governments for better tracts of land, thereby reducing their irrigation costs. In Ethiopia, no company has applied for or taken degraded land areas for agrofuel production so far.” 

Over the last decade researchers and NGOs have recorded plenty of cases where the access to land of local communities was negatively affected by large-scale plantation agriculture, with typical cases being: oil palm in Southeast Asia, jatropha in Africa and sugarcane in Latin America [add references]
For Indonesia, the effects of large scale commercial production of oil palm (mostly for other purposes than biofuel) on people’s access to land and resources are relatively well documented.
 Studies reveal numerous conflicts between companies and local communities regarding access to land. Such conflicts tend to be the result of weak (implementation of) laws regulating land acquisition. Approximately 75% of the Indonesia’s land surface is regarded by the government as state land. This means the government can hand out industrial concessions to companies on these lands, even though major parts of this area are actually used by local people.

In Africa there are several examples of international companies investing in energycrop plantations (mostly jatropha, but also other crops like sugarcane).
 Reportedly, this is leading to the displacement of smallholders.
 Many countries, also the poorest ones, are in the stage of developing ambitious plans for biofuel plantations, both for export and for domestic energy supply (BZOS 2007). Africa is attractive, because of the ‘availability’ of land, favorable climate, cheap labor, and supportive national governments eager to attract foreign investments. The problem, however, lies in the lack of a proper regulatory framework to ensure that the development of this sector does not compromise people’s right to land and natural resources. 

In Ethiopia, which is experiencing increased energy demand and is depending on import of oil, the government embarked on an ambitious plan to stimulate energycrop production - the Ethiopian Biofuels Development and Utilization Strategy. However, there is no land inventory on the basis of which development of plantations can be properly planned. This is expected to lead to both biodiversity loss and local people losing access to land. Lakew and Shiferaw (2008) did a study on bioenergy production in Ethiopia and found the requirements for investors in large scale energycrop production are minimal. At the time of study, it is estimated that about 1.65 million hectares was assigned to investors, much of which is also in use by local people. 
Some more examples in Africa:
 

· On the Usangu plains in Tanzania, about 1000 small scale rice farmers were evicted from their land by the Tanzanian government to make way for a large plantation
. 
· Nyari (2007: 1) writes about “how a Norwegian biofuel company took advantage of Africa’s traditional system of communal land ownership and current climate and economic pressure to claim and deforest large tracts of land in Kusawgu, Northern Ghana with the intention of creating the largest jatropha plantation in the world”. 
· In Oromia Regional State, Ethiopia, some 13, 000 hectares of land were purchased by a German company for biodiesel production, of which 87% turned out to be part of an elephant sanctuary and thus the transaction turned out to be unlawful
.  I
· In Tanzania’s Wami Basin, a Swedish company may invest in turning over some 400,000 hectares of land to the production of sugar cane, raising questions around the land entitlements of the rice farmers currently occupying the region. 
In Brazil, commercial and large-scale sugarcane and soy production resulted in significant landconcentration. Currently, of all lands planted with sugarcane, 70% belongs to only 340 industrial mills, with an average holding size of 30,000 ha. The process of landconcentration is associated with expulsion of small farmers. Likewise, soybean production (which has grown enormously since the 1970s for its use as feed) has lead to massive displacement of small farmers who did not have official prove of land tenure. Employment on soybean plantations is low, thus forcing displaced farmers to either move to urban slums or to move on and deforest land for agriculture.
 Considering that soy has become the most important crop for the production of bio-diesel in Brazil, increased demand for soy (following government legislation on mandatory biofuel blending requirements for diesel starting at 2% in 2008 and rising to 5% in 2013), is likely to increase such processes of landconcentration and displacement of local farmers.
 

There where land tenure is unclear and legal frameworks are disputed, industries looking for land to cultivate energycrops may choose to use aggressive land seizures. In the 1990s such cases have been reported with oil palm companies in Indonesia. More recently, worrisome stories come from Colombia, where expansion of oil palm plantations on the Caribbean coast is reportedly accompanied by armed groups, driving local communities off their lands.
 

The foregoing examples indicate that land inventories and secure property rights are key to ensure that large-scale commercial interests do not negatively affect people’s access to land.

Hivos/SEI (2008) conclude on the basis of a knowledge survey among experts that tenure regulations are generally regarded as a key condition to prevent that industrial interests push smallholders from their lands. Likewise, a study by IIED and FAO
 found that the potential of bioenergy production to contribute to an ‘agricultural renaissance’ depends on the security of land tenure. 

Access to water

The effect of energycrop production on access to (clean) water is an important aspect that needs special attention. Sugarcane, for example, consumes enormous amounts of water, both as a crop and during the processing into ethanol. This can have large effects on local water availability. Effects of chemicals on water quality also need to be taken into account. Aid Environment did a study for Wetlands international on the potential environmental impacts of energycrop production on Wetlands in Africa. 
 They compare sugarcane, oil palm, jatropha, cassava and sweet sorghum concerning their requirements, and their potential impact on wetland conversion, water availability and water quality. The study reveals that special attention should be paid to the water needs of biofuel production, especially in drought-prone areas. They stress the need for careful land use planning. For a study on the effects of bioenergy on the waterfootprint, see Gerbens-Leenes et al (2008). 

Biofuel production and biodiversity
“…as long as environmental values are not adequately priced in the market there will be powerful incentives to replace natural ecosystems such as forests, wetlands and pasture land with dedicated bioenergy crops, thus harming the environmental credentials of biofuels.” (Doornbosch and Steenblik, 2007)

The environmental impact of biofuel production is an issue of great concern. Environmental impacts should be measured along the chain (i.e., from production to consumption), taking into account the effects on climate change, soil depletion and erosion, siltation of rivers, pollution (from chemicals and waste), water quality and quantity, and biodiversity. The latter is receiving most attention by environmental NGOs. The main worry is that expansion of energycrops takes place at the expense of previously uncultivated areas (forest, savannah, grassland) and as such leads to habitat destruction and biodiversity loss. Indeed, the most dramatic environmental impact of biofuel production comes from the agricultural cultivation of the energycrops. Effects on biodiversity will differ greatly, depending on which raw materials, which technologies and (most importantly) which lands are used. There is no question that the conversion of forests and wetlands to establish energycrop monocultures has grave consequences for biodiversity.
 [Note: toevoegen een stuk over invasive species, die ook een grote bedreiging vormen voor biodiversiteit.]
Considering the biodiversity impact of bioenergy production, a distinction should be made between direct and indirect effects, and between local, and regional/global effects. When oil palm is established at the expense of forest this has a direct negative effect on local biodiversity. Indirect local effects on biodiversity occur when oil palm is established on existing agricultural lands, but displaces famers who are forced to move on and open up new lands for food production at the expense of forest. At regional and global levels too, such ‘leakage’ effects take place, i.e., when bio-crop production replaces food production, this is likely to lead to increased food production in other areas, possibly at the expense of previously uncultivated areas. In Brazil, for example, there is hardly a direct relation between ethanol production from sugarcane and cutting the Amazon forest. There is, however, a significant indirect relation: the expansion of maize in the US and of sugar cane in Brazil for the production of ethanol takes place at the expense of the soya acreage, and the additional soya production comes partly from the Amazon region.This is the type of indirect (macro) effect that can have huge consequences, but is very hard to monitor and control. 

There is some debate on the extent to which energycrop production leads to biodiversity loss. Some argue that the effect of biofuel production on biodiversity is relatively limited, because the main driving forces for deforestation are production of tropical hardwood and agricultural expansion for crops that have no energy end-use. Indeed, energycrops actually make up only a very small percentage of the total global agricultural area. In other words, biodiversity loss is not caused by energy crop production in particular, but rather by agricultural expansion in general. In this line of reasoning, Louise Fresco (2006) emphasizes that, to avoid biodiversity loss, there is a need to invest in general agricultural management and to avoid the production of low yielding annual crops. She proposes to use the savings from avoided oil import and income from energy production for investments to increase agricultural productivity. 

Hunt (2008: 12) writes: “Currently, biofuels are made predominantly from food crops. But while biofuels account for a small fraction of total agricultural acreage, new fields and land are being cleared to produce biofuels and meet market demand. Increased cultivation adds pressure to already stressed ecosystems, requiring more land, water, and other natural resources. Perhaps the most urgent risk is the threat posed to native ecosystems, such as forests, that store massive amounts of carbon. In addition to disturbing wildlife, soils, and hydrological and nutrient cycles, the conversion of rainforest and native prairies to agricultural land releases enormous amounts of carbon—both from burning vegetation to clear fields and from tilling soil.”

An aspect to be considered as well is the use of biotechnologies such as genetic engineering for example in corn and soy, which may negatively influence the availability of a diversity of varieties through 'contamination'. The biofuel boom may spur the spreading of GM varieties over the world, and dependent on the crop and place, this may be harmful for agro-biodiversity. This, in turn, may be harmful for the potential of countries to deal with shocks and stresses due to climate variability and change. 

Trade & Investment 

[Note: Not yet sure where to go with this]

Companies and governments all over the world have become interested in the commercial possibilities of biofuels. Global production has been increasing over the last years, and is expected to increase further, particularly in Brazil, the US, the EU, China, India and Malaysia. It is estimated that the annual global production of bioethanol will reach 120 billion liters by 2020. The annual global production of biodiesel is expected to rise to 12 billion liters in 2020.
 

At the moment most of the world’s poorest countries are importers of petroleum, and rising oil prices represent a huge burden (some countries spend six times as much on fuel as they do on health). Biofuel production may reduce their dependence on fossil fuel imports and could also offer opportunities for export. Trade in biofuel can not be understood out of the context of government policies aimed at influencing the energy and agricultural markets through subsidies and tariffs.
 The US government, for example, has coupled subsidies for biofuels with import tariffs, to make sure that subsidies will benefit domestic farmers.
 Subsidies are needed for early development of the sector, but when they become structural they are likely to distort trade systems with negative consequences for the poorest countries.
 

Indirect macro-effects

Increased energycrop production can have indirect effects on land-use patterns and food security. There have been some studies predicting the indirect impact of increased production of biofuels and they generally show that the impact on shifting land-use patterns and food prices can be significant, but greatly depends on the types of crops and technologies.
 Most studies rely on modelling and predictions, while there are few empirical studies on indirect effects.

Shifting land-use patterns and replacement effects

‘Leakage’ is an important macro-effect of increased energycrop production. Leakage does not only take place within countries but also at a global scale. As mentioned above, a national-level leakage effect has been observed in Brazil, where sugarcane production for ethanol pushed soy production and cattle ranching to other areas such as the Amazon and the Cerrado.
 At the global level, similar replacement effects can take place. For example, when US farmers shift from soy (for food and feed) to corn (for energy), the price for soy will rise, which will be an incentive in other countries to expand soy production. [Add example of Thoenes (FAO) palm oil substituting European rapeseed oil used for domestic biodiesel]
The foregoing points to the complexity of measuring the effects of biofuel production. Furthermore it implies huge challenges for the design of policies and regulations. After all, individual producers can hardly be blamed for indirect effects.
 For sustainability criteria for biofuels (such as the Cramer criteria and RSB criteria) it is important to include the indirect effects of land use change on biodiversity, but so far it remains unclear how this can be implemented.

Food security

“… increasing demand for biofuels contributes to rising prices for some commodities, notably for oil seeds, but the scale of their effects is complex and uncertain to model. In the longer term higher prices will have a net small but detrimental effect on the poor that may be significant in specific locations. Shorter-term effects on the poor are likely to be significantly greater and require interventions by governments to alleviate effects upon the most vulnerable.” (RFA 2008: 9)

The recent price spikes in food threaten the livelihoods of millions of people in developing countries in Africa and Asia. They are a blow to the international community’s pledge to eradicate extreme poverty and hunger by 2015. The number of undernourished is estimated to have risen by 75 million people in 2007.
 In that same year food riots took place in places as diverse as Mexico, Bangladesh, Haiti, Egypt and Senegal. A brief perusal of the news provides an illustration. In Yemen, food riots broke out in the face of the government’s inability to maintain low process for foodstuffs
. In Mexico, food riots broke out as a result of the recent quadrupling of the price of maize as the result of a shortage of cheap US corn which has been diverted into bio-ethanol production
. In Italy, urban areas face a ‘pasta strike’ as a result of the rapid increase in the price of wheat. And today, the European commission proposed today to scrap the rule requiring EU farmers to leave 10% of their land fallow, which would enable them to grow more grain and offset recent poor harvests and soaring food prices
. The increasing production of biofuels has been blamed as one of the causes for the recent price spikes. The argument is that the production of energycrops on the same agricultural fields as food or feed has lead to competition for land and rising food prices. 

The estimates for the impact of biofuel production on food prices vary widely. This is little surprising because it is such a politically sensitive issue and because it is highly complex to calculate. Clearly, it would be too simple to attribute food price rises solely to energycrop production. Other causes for the recent spike in food prices are: a) growing world population with changing consumptions patterns, especially increased meat and milk consumption in China and India, b) crop failure and bad harvests due to climate change (erratic rainfall and desertification), c) long-term low investments in agriculture, d) speculation with prime agricultural products such as wheat and grain, e) low grain socks f) high fertilizer and diesel prices for farmers (due to high oil prices). The most-cited estimate is that of the International Food Policy Research Institute (IFPRI), which holds biofuels responsible for 30% of price increases.
 It should be noted that such statistics generally reflect only global market prices; local fluctuations and price shocks can show considerably different patterns. [Note: There are also low end estimates (World Bank: 10%)]
The use of corn for biofuels seems to have been one of the drivers for food prices increases, such as the increasing price of maize which caused the Mexican “tortilla crisis”. 
 In the US not less than 30% of corn production currently goes towards bioethanol. The corn acreage in the US has increased at the cost of other crops, especially soya and wheat, which has influenced the prices of both. This, plus the fact that corn production was subsidized by US government, has led Mexican farmers to switch to other crops, and Mexico became dependent on imported corn. When the US government started to promote the use of corn ethanol, the supply of US corn dropped, leading to shortages in Mexico and hence high corn prices (Tortilla crisis). The fact that the American ‘storehouse’ of corn and wheat is no longer what it used to be, causes a higher volatility of food prices. Elobeid and Hart (2007) used agricultural models to estimate the effect of different scenarios of future US bio-ethanol production expansion on commodity prices and food costs in the world. They found that the areas were corn is a dominant grain for food consumption (including Sub-Saharan Africa an Latin America) will experience the largest increase of food prices (‘at least 10%’), while regions where rice is the main food grain show modest food price increases (‘less than 2.5%’).

 Sugarcane production and food security in Brazil

The opinions differ regarding the effects of sugarcane production on food prices in Brazil.  FIAN (2008), for example claims that sugarcane expansion for the production of biofuel has had negative effects on food production and food prices in Brazil. They quote Ariovaldo Umbelino de Oliveira, Professor of agricultural geography at São Paulo University (USP) who uses the following example to illustrate that the production of sugarcane in Brazil negatively effects food security: “IBGE (Brazilian Geography and Statistics Institute) data, between 1990 and 2006, show a reduction in food production caused by the expansion of sugar cane acreage, which in this period increased by over 2.7 million hectares. Taking the cities that had an expansion greater than 500 hectares of sugar cane in this period, we find that they had a reduction of 261 thousand hectares of the area planted with beans and 340 thousand hectares of the area planted with rice crops. This reduced area could have produced 400 thousand tons of beans, i.e. 12% of the national production and 1 million tons of rice, or 9% of total Brazilian production. Additionally, in these cities there was a reduction in production of 460 million litres of milk and over 4.6 million head of cattle”. Hunt (2008: 11-12), on the other hand, argues that the increased production of sugarcane could not have contributed significantly to rising food prices, because sugarcane represents only 1-2 percent of the total area of 320 million hectares of arable lands and pastures in Brazil. 

Even though it is true that only a small fraction (an estimated 0.5 percent) of the global agricultural acreage is used for energycrops, in a tense market, relatively small changes may lead to significant price increases, which can have large effects for food security in the South. Also, when crops can be used for both energy and feed/food, producers may be able to switch between markets, which can drive up prices. For example, Brazilian farmers can sell their product either as sugar or as ethanol, since they have processing installations at their disposal for both routes. The price of sugar will have to follow the price of fossil fuels if the latter rises above a certain level, otherwise all sugar would be converted into ethanol. Both markets have become connected. At the same time the oil price defines a maximum for the sugar price.

Although estimates of the effects of current energycrop production on food prices differ greatly, and although it is unlikely that food crops will be replaced by energy crops on a massive scale, most scientists agree that future growth of inefficient and unproductive biofuel production, using crops and lands that are also used for food and feed, could mean a real threat for food security, particularly in developing countries
. 

Louise Fresco (2006) argues that biofuels as such are not a problem, but that the problem should be sought in low agricultural productivity and efficiency. The crop choice determines to a large extent the need for agricultural lands. Biodiesel from soybean production, for example, needs a lot of land, while bio-ethanol production from sugar cane needs much less land. If cellulosic feedstock are also used (e.g. switch grass, and fast growing trees) even less land is needed.
 

Some point to the fact that, from a historical perspective, current food prices are not outrageously high. For the 40 years previous to this recent price spike, the prices of prime agricultural commodities decreased. The real price of agricultural products (worldwide) in 2000 was no more than 45% of that in 1973.
 An important related question is whether rising prices are a good or a bad thing. Rising food prices are likely to harm the landless and urban poor.
  Some, however, stress that the current rise in prices of agricultural commodities also holds opportunities.
  For the first time in years, strong calls are made for renewed attention to the long-neglected agricultural sector in developing countries. Aid to farmers in developing countries halved since 1980 to around $4 billion, which equals 3% of total subsidies given to farmers in rich countries. The World Development Report (WDR) 2008 ‘Agriculture for Development’ has set the tone for renewed interest in agriculture and rural development. The EU has committed to making more resources available for agriculture in developing countries.
 

Indeed, high food prices provide an important rationale for serious agricultural and technological investment in developing countries, where it may moreover become worthwhile to start using less fertile land, thus bringing about an upgrade of waste lands and semi-deserts. 

Notwithstanding the opportunities, it should be noted that the majority of small farmers are net consumers of agricultural products, not net producers. As things stand, the probability is that many subsistence farmers will suffer instead of profit from the rising prices, while large agricultural businesses reap the benefits. Moreover, the effects of agricultural investments on the environment and local people’s access to land should be watched closely.

Local energy self-sufficiency vs. biofuel production for export

Energy security is an important issue for many developing countries. Most of the developing countries are net importers of oil and this dependence is a huge weight on their foreign currency reserves. Furthermore, future access to affordable oil is uncertain, because oil demand is going to rise further in the future (particularly in China and India), while oil production is in the hands of only a few countries. In theory, domestic bioenergy production offers opportunities to become less dependent on oil imports, improving the trade balance.
  

But, will domestic energycrop production lead to local access to energy? Some are sceptical. Seedling (2007) points out that energycrop production in a country is not likely to improve local access to energy, as its production is dominated by industrial elites interested in export. Seedling (2007) illustrates this point with the example of Nigeria, which is a major oil exporter, while a large majority of the population lacks access to energy from fossil fuels.

While Seedling (2007) argues that energycrop production in Africa is being claimed by large-scale industrial interests, with no interest in local energy provision, others are stressing the opportunities for local decentralized biofuel systems. Biomass that can be converted to energy with simple technologies has potential for decentralized production of biofuel. Hasan (2007) gives the example of rural communities in Mali using Jatropha to power generators that provide electricity to households.
 Also, lessons can be drawn from the Brazilian experience with its special program for small farm biodiesel production.
 

According to UN-Energy (2007) the most promising bioenergy technologies for local systems are: bio-gas through biofermentation systems; small-scale biomass gasification; and power production from liquid biofuels such as vegetable oils and biodiesel (existing diesel engines can be adapted to use biofuels). Bioenergy for local energy provision can be part of a package that includes other forms of decentralized energy such as Liquid Petroleum Gas (LPG), solar systems, microhydro and wind energy. 

But there are problems too. There is a potential conflict between the use of biomass for local energy production and other uses of biomass, such as the use of agricultural residues for animal feed, fertilizer and construction materials. Also, the costs of (simple) biofuel technology are likely to be a huge barrier, as current energy in the form of fuel wood generally has no financial costs. Therefore, credit schemes will play a key role in getting such decentralized systems operating in the field.
 

Alternatives and opportunities

Some experts stress that biofuel production offers opportunities for developing countries, based on three arguments. First, the growing demand for biofuel leads to large new markets for agricultural producers, which will generate employment and increase rural incomes in these countries. Second, biofuels production can reduce the dependency of developing countries on expensive import of fossil fuels, and improve their trade balance. Third, biofuel offers opportunities for local energy provision which is badly needed as currently currently 1.6 billion people lack access to electricity and 2.4 billion people lack access to modern fuels for cooking and heating. 

However, as described earlier, these ‘opportunities’ are associated with the risk of rising food prices and biodiversity loss. Development of second generation bioenergy (i.e., energy from tree crops and waste streams) is generally seen as a way to take advantage of the opportunities, while minimizing the negative effects. With second generation technologies biomass is converted more efficiently into biofuel, which causes the use of land to diminish (requiring a smaller arable land area) and improves the GHG balance. Furthermore, production of second generation biofuels is less likely to result in competition with food. 
Biorefining (‘bioraffinage’ in Dutch) matches well with second generation biofuel production. Biorefining is a way of splitting up plant/organic material into a number of components, thereby increasing the economic value and often improving the GHG as well. Grass, for example, provides fibres (for combustion, the building industry, or second generation biofuels), proteins (for fodder) and polysaccharides (to produce chemicals). Producing chemicals from green organic materials has a strong indirect positive effect on the greenhouse gas balance, because usually chemicals are synthesized witch uses a lot of (fossil) energy.

At the moment the use of second generation biofuel is not yet commercially viable. Optimists estimate that they will increasingly be used between 2010 and 2015. This will depend on technology breakthroughs and investments in infrastructure. The high demand for first generation biomass may prove a barrier to introducing the second generation (Danielle de Nie: “lock-inn effect” alle investeringen worden NU in eerste gen. gedaan ). Also, while the development of second generation biofuel has many advantages (as discussed before) it also implies more advanced technologies, and may thus favour large-scale businesses.

Large-scale versus small-scale production

“Large-scale privately owned plantations are not the only economically viable model for biofuels feedstock production. Producers’ associations, governments and investors may want to explore alternative business models such as joint equity in production and processing. Policy instruments based on financial incentives can help provide for inclusion of small-scale producers in the biofuels industry.” (Cotula et al 2008:3)

Bioenergy production is attracting investors, and is likely to bring economic opportunities. The question is, to whom? In some cases there will be opportunities for small farmers and small and medium-sized enterprises to benefit, in other cases large industrial companies will benefit. In the latter cases, activities may either lead to increased employment opportunities, but it could also lead to displacement of small farmers and poor labour conditions for plantation workers.
 

The extent to which small farmers will be able to benefit from the increased demand for energycrops is much disputed. While some have presented small-scale jatropha projects in Africa as successful examples of the possibilities for small farmers
, according to others many small-scale jathropha production failed because of disappointing harvests and prices, insufficient involvement of local participants and insufficient knowledge of the management practices by the farmers.
 

Also, experience with oil palm producers in Southeast Asia suggest that it is not self-evident that small farmers will benefit from increased demand of agricultural crops. In Indonesia smallholders tend to be tied, often by debt and by technical constraints, to large palm oil concerns, limiting their ability to negotiate fair prices or manage their lands according to their own inclinations. Smallholders also lack the time, skills and resources to develop and document the management plans required by independent assessors as evidence that they are looking after their crops and lands in conformity with standards. Smallholders can rarely afford the costs of independent certification itself, while economies of scale make this investment proportionately much less daunting for large estates.

Economies of scale are a critical issue. The Dutch biofuel company BFP international, for instance, considers plantations of 5000 hectares to be a minimum size to achieve commercially viable results
. These kinds of demands tend to work in favour of large scale commercial agriculture and thus leave little room for small scale producers to secure a niche in such ventures.  

The possibilities for small-scale production depend to a large extent on the crop, the technology and the market. For example, ethanol production requires large economies of scale because the production process in the distilleries is rather complex. Biodiesel, on the other hand, offers better opportunities for small-scale production. For export purposes, large-scale production has an advantage, because it is easier to achieve consistent quality standards, while small-scale production could very well provide the resources for decentralized energy systems, for instance for use in electricity generators.

UN-Energy (2007) predicts that the future will see a mix of scales, i.e., large scale capital-intensive industrial production, but also farmer cooperations that compete with these businesses (possibly protected by policies and supported by agricultural extension services) and small and medium scale production for local energy production. For large, medium and small scale energy crop production to co-exist, secure land rights for small landholders is an important condition.
 

Can the carbon market offer a contra weight

There is a need to further restrict GHG emissions in the future and in the agricultural and forestry sectors there is plenty of ‘low hanging fruit’.
 The potential in the forestry sector has recently been given most attention, through discussions on Reduced Emissions from Deforestation and Degradation (REDD). Between 18 and 25% of the global emissions are caused by loss of forests and land clearing activities. Reducing emissions from deforestation and degradation can therefore contribute significantly to climate change mitigation, while simultaneously contributing to the conservation of biodiversity.Through carbon credits (and other payments for environmental services), maintaining natural areas can, in theory at least, become more rewarding than conversion of these forests for agricultural crop production. The combination of an increasing price for carbon and the increasing demand for energycrops also provides opportunities in agricultural sector. For example, smallholders could benefit from growing and maintaining mixed agroforests. In addition to their subsistence value (e.g., fruit, vegetables and fuel wood) mixed agroforests can provide: carbon credits (from the carbon absorption of their growing trees), cash crops (like shade coffee), and raw material for bioenergy production. An interesting example in Indonesia is provided by Willy Smits (See: http://www.ted.com/index.php/talks/willie_smits_restores_a_rainforest.html).For discussions on the relation between the sink and energy function of biomass see: 

Kartha (2001), Schlamadinger et al (2001) and Dutschke et al (2006).

[Note: Maybe also look at LULUCF (Land use, land-use change and forestry - in the context of GHG reduction)?  See  http://unfccc.int  under  Methods & Science]
Sustainability criteria and certification

Most stakeholders agree that, for biofuels to be sustainably produced and used throughout its entire value chain, a comprehensive and mandatory certification scheme is a sine qua non. 

Fresco (2006) argues that sustainability criteria can be applied even more structurally and points to the possibilities within the WTO regulations for countries to refuse market access for bioenergy on the basis of environmental criteria. 

Certification clearly has limitations. First, there is a risk that, due to complex procedures and high costs of certification, small producers are put at a comparative disadvantage. Second, and related to the previous point, sustainability criteria leads to higher production costs, thus often requiring external financial support.
 Third, certification can be used as an ‘import barrier in disguise’. Fourth, there are large markets that may be less interested in certified products (e.g., China and India). And, fifth, while the aim should be to come to one comprehensive global certifying scheme, it is hugely complex to develop internationally agreed criteria and monitoring systems for certification schemes. Finally yet importantly, one of the main criticisms on certification schemes is that they cannot properly address the macro impacts of large scale production. It is difficult to apply a set of criteria of macro impacts (e.g., deforestation due to global changes in land-use patterns and increasing food prices) to individual companies.
The effectiveness of certification schemes requires participation from all major producers and buyers as well as strong monitoring systems to be put in place. Certification initiatives for biomass and bioenergy production should draw from the lessons learned by other certification and standard-setting initiatives, such as the FSC (Forest Stewardship Council) and the RSPO (Roundtable on Sustainable Palm Oil).
 

Some of the current relevant initiatives are: 

· Roundtable on Sustainable Biofuels: In 2007, the Roundtable on Sustainable Biofuels (RSB) published its draft principles for sustainable biofuels production.
 The RSB will develop mechanisms to encourage companies and supply chains to achieve progress towards these goals. [Note: more information is needed] 
· EU sustainability criteria: In January 2008 the European Commission presented draft sustainability criteria for biofuels as part of a package on promoting renewable energies. In February, an ad hoc working group of member state representatives was set up to put forward recommendations on ‘core criteria’ for sustainable biofuels, which would be included in the revised Fuel Quality Directive, as well as in the Biofuels Directive.  The new directions for the use of bioenergy that are currently under discussion within the EU take into account only three sustainability criteria: GHG balance ;the impact on high biodiversity areas (primary forest and grasslands) and the protection of land with high carbon stock (i.e. wetlands). Issues like the use of scarce water, soil degradation, food security for the poor, land rights (i.e. protection against displacement due to encroachment of large-scale commercial initiatives) and labour rights are not included. 

· Cramer criteria: In the Netherlands, the ‘Cramer Committee’ in 2006 produced a list of criteria for sustainable biomass, which was the outcome of comprehensive expert consultation by different stakeholders from university, government and business (but without stakeholders from producer countries). 
  The Cramer criteria – well received both nationally and internationally – have not yet been translated into legislation. Currently, therefore, there are no binding rules as to the production, import or use of biomass for fuel or energy in the Netherlands. 

· BIOPEC: The Dutch public-private partnership BIOPEC (see below) is setting up a certification scheme for imported biomass streams.
 Certification includes both the establishment of a body responsible for the development of a coherent, specific, measurable and attainable certification system, as well as the establishment of an audit system (inspections) by independent auditors contracted to the certification body. This has resulted in a National Technical Agreement (NTA 8080: Sustainability criteria for biomass for energy applications), based on Cramer criteria.

· Sustainable Biodiesel Alliance (USA): In the US, sustainability criteria are being developed by the Sustainable Biodiesel Alliance, a non-profit organisation created to promote sustainable biodiesel practices. The organisation is currently drafting, through a multi-stakeholder process, the ‘Sustainable Biodiesel Principles’.
 The organisation works with farmers, agricultural and environmental organisations, academics, renewable energy experts, and experts within the biodiesel industry to create these draft principles. 

· UN Energy Task Force: The UN Energy Task Force launched a report entitled ‘Sustainable Bioenergy: A Framework for Decision-Makers’, which identifies nine key sustainability issues facing bioenergy development.

· Global Bioenergy Partnership (GBEP) is a partership between about 15 government departments and several UN bodies (http://www.globalbioenergy.org/fileadmin/user_upload/gbep/docs/2008_events/5th_SC/GBEP_sustainability_18_June_2008_final_approved.pdf)
Gaps of knowledge

Most scholars and practitioners agree that the potential of current technologies (ethanol and biodiesel) to provide a significant share of the current energy demand without compromising the environment and food security is limited.
 However, there is huge disagreement on the implications of these limitations.
 On the one hand there are those who argue against further investment because of the potential negative effects for the poor and the environment.
 On the other hand there are those who argue that more investments are urgently needed, pointing to the potential positive effects for the poor and the environment.
 The lack of nuance in claims made by NGOs, businesses and governments, make discussions even more complex.. The proponents present a rosy picture where energycrop production rehabilitates degraded lands that were previously unused, provides watershed protection, decreases dependence on imported fossil fuels, provides local access to energy, and provides employment with decent wages to people that would otherwise be unemployed. According to President Lula of Brazil, for example, bioenergy production is key to fight poverty. The opponents present a gloomy picture in which forests are destroyed to make place for plantations, scarce water resources are depleted, production processes are inefficient and do not lead to net reductions of GHG emissions, working conditions on plantations are dehumanizing, and small-scale farmers are displaced on massive scales.

The level of disagreement found – both among academic as well as among activists and practitioners – is daunting. As Knauf et al. (2008) state: the current debate is dominated by extreme viewpoints. How to make informed policy choices when the effects of bio-energy production are still so unclear? The Gallagher Review chooses the middle-ground. It argues to increase investments in research and policy structures in the bioenergy sector, as this is needed for the development of technologies, to transform the supply chains, and to develop and implement adequate control systems to address displacement and food price effects. At the same time the Gallagher Review calls to slow down the rate of introduction of biofuels, for example by lowering the targets, until proper systems and technologies are in place.
 A similar point is made by Peters and Thielmann (2008), who argue that more research on current impacts and new technologies should precede large scale stimulation of bioenergy production through tax measures and blending targets.

It is difficult to assess how biofuel production will affect different communities in different areas over time. Both from the point of view of global poverty and from the point of view of the global environment, it is likely that major changes are due to take place, but unclear which groups and areas will be most affected or how they will be affected. This undermines planning for poverty alleviation and for environmental conservation. For this reason it is necessary to establish a monitoring system that is capable of tracking the changes in different places at the same time. 

We identify several key areas for further research: 

1) Empirical data on environmental and socio-economic effects

There have been many forecast studies on the production of biofuels.
 Forecasts are important and are driving energy policies and civil society movements. However, with the biofuel boom well on its way, and companies and governments investing in expansion of biofuel production, it is high time for empirical research on both the direct and indirect effects of biofuel production, at all scales. Such studies are needed, to identify the real opportunities and threats for the poor. Special attention is needed for the effects on property rights and food security and the direct and indirect effects on land-use patterns. But other effects need to be assessed too. Smeets et al (2006), for example, point to the need for research on the effects of large-scale energycrop production on the social conditions of the local population, e.g., mechanization leading to unemployment. Thus, holistic impact assessment methods to assess changes on livelihoods and the environment need to be developed and implemented.

2) Addressing indirect impacts and standard setting and certification  

As mentioned earlier, many agree that certification can be used as a tool to prevent negative effects of biofuel production. In this area, lessons can be drawn from other standard setting initiatives, e.g., from the RSB, RSPO and FSC. Also, there are some promising developments regarding organic energycrop production, e.g., organic sugarcane production in the state of Sao Paulo.
 Many challenges remain. Extra attention will need to go to the development of indicators that can capture indirect impacts, valuation approaches on how to assess overall damages and benefits, and monitoring- and tracking systems. 

3) Small- versus large-scale production

Many important questions relate to the scale such as: Do energycrops offer opportunities for production in integrated systems by individual small-scale farmers? What is the actual and potential role of farmers’ organizations and cooperatives to compete or cooperate with large scale business? Do large-scale energycrop businesses offer opportunities for small-scale farmers, as in outgrower schemes? 

4) Technologies 

Most observers agree that more research is needed on efficient technologies, both for the agricultural sector as a whole, and for the biofuel sector in particular. There is an urgent need to develop and implement commercial technologies for conversion of cellulosic materials into biofuel. Knauf et al (2007) draw attention to the need to further explore the possibilities of biogas.
 More research should also go to technologies for decentralized systems that can provide local access to bio-energy. 

Some extra information

[Note: This comes from the document prepared by Ellen Lammers “Bioenergy: friend or foe for people and planet?”]

Bioenergy in government policies

European policy and targets

The EU supports biofuels with the aim of reducing greenhouse gas emissions, boosting the decarbonisation of transport fuels, diversifying fuel supply sources, offering new income opportunities in rural areas and developing long-term replacements for fossil fuel. Biofuel used in Europe currently is 80% biodiesel (of which 75% from rapeseed) and 20% (imported) bioethanol. Two thirds of the European production of rapeseed goes towards biodiesel. Part of this crop is grown on land that had been laid waste, due to previous European policy to prevent overproduction. 

In 2003 the ‘Biofuels Directive’ on the promotion of the use of biofuels and other renewable fuels for transport, set out indicative targets for Member States. To help meet the 2010 target – a 5.75% market share for biofuels in the overall transport fuel supply – the European Commission adopted an EU Strategy for Biofuels in 2006.
 In January 2008, the EC launched a package of legal measures to implement alternative energy policy targets, including:

· A directive to increase renewable energy to 20% of the primary energy supply in 2020 by the EU-27. At present 8.5% of the European Union's energy is produced from renewable means. However, this figure disguises large national disparities. For example, Sweden gets 39% of its energy from renewable sources whereas Malta has no renewable energy.

· A target of 10% renewable energy in transport by 2020. This replaced the earlier 10% biofuels target agreed upon by the EU Prime Ministers in March 2007.

Ongoing discussion:

· 2008 saw a lot of negative publicity on biofuels, related to the spikes in food prices and the threats that biofuel production pose to biodiversity. This had its impact on policy discussions within the European Commission and Parliament. 

· Environmental organisations argue that binding targets should be removed until proper certification systems are in place (see below). They furthermore argue that targets should be formulated in terms of CO2 emission reduction, not in terms of volumes added. They suggest that the Fuel Quality Directive, which is already formulated in terms of CO2 reduction, should be a leading directive also for biofuels. In this way, biofuels with a high GHG balance automatically become more attractive for reaching the target.

· Others for instance argue that hybrid cars account for ten times more emission reduction than what can be achieved with 10% mixing of biomass in fuel, and that therefore innovative technologies should focus on developing hybrid cars. The car industry, on the other hand, has its own interests and a very strong lobby in Brussels. 

· New directives (The Renewable Energy Directive and the Fuel Quality Directive) to come into effect after 2010 are currently being negotiated and developed in Brussels. They are now under discussion in the European Parliament and the Council, and attempts are made to reach conclusions before the end of French chairmanship. Many European governments, including the Netherlands, wish to postpone their national legislation on the use of bioenergy until then. 

Policies and targets in the Netherlands

The proportion sustainable energy in the Netherlands does currently not reach 3% [OR 6%?] of total energy consumption. The Dutch government wants to make a transition to a more sustainable energy supply (de ‘EnergieTransitie’).
 In September 2007, the work program ‘Schoon en Zuinig. Nieuwe energie voor het klimaat’ was launched.
 It spells out the ambitions of the current government to reduce emissions by focusing on efficient energy use, sustainable energy and the reduction of dependence on fossil fuels. In particular it wants to: 

· Reduce emissions (of especially CO2) in 2020 by 30% in comparison to 1990

· Raise energy efficiency by between 1% to 2% a year

· Intensify the use of sustainable energy, from 2% to 20% of the total energy use by 2020

From 1 April 2008 the Dutch government has brought into effect the ‘Stimulering Duurzame Energieproductie’ (SDE).
 Only certified sustainable biomass qualifies for subsidizing. However, certified biomass for the generation of energy is still hardly available. Liquid fuels do as yet not qualify for the subsidy measure because there are still too many doubts as to their sustainability. [Opmerking van ?: Maar de biobrandtsoffen vallen ook niet onder de SDE. NL moet aan de EU verplichting voldoen RESD v.w.b. biobrandstoffen in wegverkeer…de SDE is bedoelt voor energieopwekking. Er is inderdaad bijna geen gecertificeerde biomassa, maar veel energieopwekking gaat met reststromen, deze zijn vrijgesteld. Met liquid fuels wordt hier palmoil in E-productie bedoelt.]
In June 2008, the Ministers of Economic Affairs (EZ), Foreign Affairs (BuZa), and Housing, Spatial Planning and Environment (VROM) presented the ‘Energierapport 2008’, describing the government’s long-term vision and ambitions, and the measures that will be taken up to 2011 to work towards a more sustainable energy supply.
 The government will invest €7 billion and points at opportunities for the Netherlands and Dutch businesses. Energy from biomass is presented as one of a package of measures:
 

· The Dutch government is aware of the possible negative effects of bioenergy (on food security and biodiversity), and will try to reduce these as much as possible in the entire production chain

· The Dutch government commissioned the ‘Cramer commissie’ to come up with guidelines for sustainable bioenergy. [Danielle: Dit is al gebeurd. Dit staat toch niet zo in het energierapport?]
· Compulsory mixing in of biofuels for road transport: target for 2020 is 5.75% [Of is de target voor 2020 10% ??]
· Opportunities: the Netherlands can develop into the European hub for trading and processing biomass.

In response to the heated debates on the use of biofuels, the Dutch ‘Regieorgaan EnergieTransitie’ published a document on the use of biomass for energy: Biomassa, hot issue. Slimme keuzes in moeilijke tijden.
 Conclusion: biomass is essential to achieve a sustainable energy supply. The advice: maintain ambitious goals, on condition that the use of biomass takes place in a sustainable and intelligent way (p.7). The platform ‘Groene Grondstoffen’ foresees new opportunities for the Netherlands, due to its unique location and economic structure, in importing, processing and transiting biomass (p.8). 

In spite of this, and due to unresolved uncertainties about sustainability, on 10 October 2008, the Council of Ministers agreed to bring down the biofuels targets for 2009 and 2010. In two years’ time diesel and petrol are to contain 4% biofuels instead of the earlier stipulated 5.75%. 
[Danielle: Dat komt omdat het om bioFUELS gaat in de blending targets. Daarmee is biomassa als groene grondstof nog niet afgewezen…]
Other European experiences

Great Britain:

· Renewable Transport Fuel Obligation (RTFO): 2.5% of fuel sold at petrol stations must come from crops such as soy or palm oil.

· Sustainability criteria for renewable fuels are laid down in legislation. 

· In response to the Gallagher report
, that was commissioned by the government, and a broad stakeholder consultation, the British government decided to amend earlier policy and targets for mixing in biofuel. 

Sweden:

· World leader in the use of flex fuel cars. 

· A quarter to a third of energy consumption is taken from biomass. The strategy has been to develop domestic demand by importing ethanol diesel, and simultaneously develop the needed infrastructure. 

· The Swedish town of Örnsköldsvik, 500 kilometres north of Stockholm, is home to the world’s only test factory designed to produce liquid ethanol from leftover timber. For the time being the factory is using sawdust. Cellulosic ethanol reduces CO2 emissions by 80 to 90%. This is an improvement on bioethanol, which offers a maximum reduction of 50%.

Germany:

· In the year 2000, 210,000 cars were running on pure biodiesel. Refuelling is not a problem: 1,600 petrol stations spread across the country offer biodiesel. [UPDATE INFO] No excise duty is charged on biodiesel.

· Bio FT diesel, also known as green diesel, is made by gasification of biomass using the so-called Fischer Tropsch (FT) process, which takes its name from the German researchers Franz Fischer and Hans Tropsch. CHOREN has established a test factory for FT diesel from biomass in Germany. CHOREN intends to start commercial production in the factory in 2008.

· Germany is currently investing a lot in solar energy. 

Bioenergy and business

The international business world has latched onto the promise of bioenergy to become a secure, economical, and environmentally sound alternative to fossil fuel. Oil and energy companies as well as car manufacturers and pharmaceutical concerns are investing in the production of bioenergy and in R&D. Some are even acquiring millions of hectares of land in Africa and Asia for large-scale cultivation of biofuel feedstock. Food and personal care companies, which have to put up with mounting prices for their raw produce, are very critical of the eagerness with which the big oil companies embrace biofuels. Unbridled money-motivated investments in biofuel production can indeed have detrimental effects on people and planet, especially in developing countries. But the corporate sector can, on the other hand, also play a crucial role in the development of sustainable (second generation) bioenergy. Some examples: 

· BIOPEC: a public-private partnership (including among others Rabobank, Essent, Copernicus Institute of Utrecht University and Solidaridad) to develop a program for the import of certified sustainable biomass.

· Nuon: in 2007, six percent of Nuon's total energy production was sustainable. The larger part of this comes from wind (windmill park on the North Sea) and water (Nuon has several hydroplants, which when subsidies stop in a few years' time, may no longer be profitable). Nuon also has biomass related projects: 1) Co-firing of about 10% biomass in a multifuel power station in Limburg (total capacity of the plant is 250 megawatt). At present the plant uses sawdust (waste material from sawing and furniture industries) from Limburg, Belgium and northern France; 2) A biomass CHP (Combined Heat and Power) plant in Lelystad (25 MWe) that burns scrap wood and unused wood from the forests for which Nuon has a contract with the Forest Service. This plant provides Lelystad not only with electricity but also with heat; 3) Plans for co-firing of biomass in the planned multifuel power station in the Eems port, Groningen (about 1200 megawatt).

· Shell:  Shell is one of the world’s largest distributors of biofuels and is working to develop next-generation biofuels that offer better CO2 reduction. The company has a policy statement on sourcing of sustainable biofuels.
 Shell also has joint ventures in China: China is building gasificators at half the price, in which coal gasification can be combined with mixing in biomass. It is possible to mix in 50% biomass and at the same time capture half of the CO2 emission. In theory this would mean a climate neutral process. According to André Faaij (Utrecht University) this is a key technology for the Netherlands and a no-regret option, for which the Dutch sea ports are an ideal location. 

· Flex-fuel cars are developed and produced by various car manufacturers. These special vehicles can run on conventional petrol, but also on blends with a higher percentage of ethanol (up to 85%). The number of fuel stations where biofuels can be taken in is on the increase (in the Netherlands at a much slower pace than for example in Germany). In the Benelux, Rotterdam was the very first: on 21 January 2006 Argos Oil opened the first biofuel station there.
 

· The Rotterdam port is on the way to become Europe’s most important ‘biofuel hub’. E.g. the Swiss company Biopetrol is building the one but largest biofuel plant in the world.
 

· The Netherlands Bioenergy Association is the Dutch association that promotes the interests of all Dutch companies involved in the biomass for energy chain.
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� Disadvantages of fossil fuel use: (i) the burning of fossil fuels is a major cause of climate change; (ii) fossil fuels are not renewable and the world supplies of oil and coal will at some point in time be exhausted; (iii) extracting fossil fuels is a threat to biodiversity (e.g., strip mining and mountain top removal, and exploring oil fields on the North Pole or in nature reserves off the American coast); (iv) fossil fuel use has adverse effects on human health (air pollution from small particles, sulphur oxide, nitrogen oxides, carbon monoxide, tropospeheric ozone and lead); and (v) oil is a strategic commodity and is therefore directly tied up with global geopolitical power relations (See SID lecture series 2007-2008, especially the papers by Van Beuningen and Klare: http://sidnl.files.wordpress.com/2008/10/summary-of-sid-lectures-2007-final.pdf.)


� Prices for fossil based crude oil have reached record levels above $ 92.- per barrel. Production costs of agrofuels differ strongly between countries; generally agrofuel production becomes economically viable at above $ 39.- a barrel.   


� Bio-ethanol production from sugarcane in Brazil is relatively cheap and economically viable at oil prices of US$ 25 – 30 per barrel. However, the production of most other biofuels is more expensive than production of fossil fuels. Demand for these biofuels thus depends on policies like tax exemptions and blending quotas.  See: Dufey (2006); Peters and Thielmann (2008).


� Peskett et al (2007)


� IUCN 2008. Feiten en cijfers over bio-energie in Nederland. Effect op ecosystemen, duurzaamheid en toekomst.


� http://www.ingrepro.nl/website/about.php


� E. Hartman, A promising oil alternative: algae energy, Washington Post, January 6, 2008.


� See NRC 14/15 June 2008, ‘Groene goudkoorts’.


� Ernsting (2007); Danielsen et al (2006) Roberts (2007)


� Roberts (2007)


� FIAN (2008)


� Smeets et al (2006)


� Read controversies over Jatropha in Seedling (2007) 


� Roberts (2007)


� Asselbergs et al (2006).


� Seedling (2007) 


� Roberts (2007)


� BZOS 2007


� See: http://ec.europa.eu/energy/green-paper-energy/index_en.htm


� Directive 2009/28/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on the promotion of the use of energy from renewable sources and amending and subsequently repealing Directives 2001/77/EC and 2003/30/EC (23 April 2009)


� US Senate Committee on Energy and Natural Resources (2007): The Biofuels for Energy Security and Transportation Act of 2007 


� See Letter to the EU from the African Biodiversity Network which calls on EP’s to reject the 10% biofuel target. See: http://www.africanbiodiversity.org/resources.php.  


� See: http://www.g77.org/statement/getstatement.php?id=070501a; http://www.g77.org/statement/getstatement.php?id=070227;  http://www.g77.org/statement/getstatement.php?id=070315 and http://www.g77.org/statement/getstatement.php?id=080718a. 


� Compiled from:  African Biodiversity Network (2007): Agrofuels in Africa – the impacts on land, food and forests. ABN: July 2007; GRAIN (2007): Seedling . Special issue on biofuels, Barcelona: Seedling, July 2007.


� Source: Dow Jones newswires


� Including for instance a U.S. $ 5.5 billion investment by China national offshore oil company, $ 3 billion by Malaysian Genting and a $ 1 billion investment by Samsung. Source: International Herald Tribune (16/08/2006): Indonesia counting on biofuel.
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