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Striving for biofuels: impacts on land use and food security1 

On the 23 January 2008, the European Commission released its climate and energy policy 
package, including European targets for greenhouse gas reductions and shares of renewables for 
all EU Member States in 2020. This package contains proposals for Directives following 
initiatives by the European leaders in March 2007. At that time, the European Council agreed to 
put forward an ambitious climate and energy policy package, including targets for greenhouse 
gas emission reduction, energy savings and share of renewables in the total energy consumption 
(EU, 2007). This policy package is supposed to put the European Union’s ambitious targets to 
mitigate climate change into operation. The intention of the Renewable Directive, specifically, 
is to set a binding target to increase the level of renewable energy in the EU energy mix to 20% 
by 2020 (EC, 2008). The Renewable Directive is intended to replace earlier directives on 
renewables and biofuels and to introduce binding targets for all Member States of the European 
Community. Specifically for the transport sector, the European Commission proposes a binding 
target of 10% of renewables compared to the final consumption of energy in the transport sector 
for each Member State in 2020. This 10%-target can only be met by biofuels that fulfil the 
sustainability criteria as proposed by the Commission (EC, 2008). 
 
The Commission focuses on sustainability criteria which have to be met by individual economic 
operators. This means that criteria only apply to biomass which is produced at the level of each 
consignment. In the Commission’s proposal sustainability criteria are set for greenhouse gas 
reduction, land use change, biodiversity and agricultural practices, the last one referring to 
biomass production within the European Union only (EC, 2008). At this stage, other criteria - 
for example on food security - are not set. Even more important, ‘Member States shall not refuse 
to take into account biofuel and other bioliquids obtained in compliance with this Article, on 
other grounds of sustainability’ (Article 15(6); EC, 2008). 
 
The Commission acknowledges that other issues need to be addressed on the longer term. 
However, at this stage these issues are only covered by reporting obligations. For example, in 
Article 19 it is stated that ‘Member States shall submit a report to the Commission on progress 
in the promotion and use of energy from renewable sources by 30 June 2011 at the latest, and 
every 2 years thereafter’. In their report Member States must report ‘commodity price and land 
use changes within the Member State associated with its increased use of biomass and other 
forms of energy from renewable sources’, ‘the development and share of biofuels made from 
wastes, residues, grasses, straw and ligno-cellulosic material’ and ‘the estimated impact of 
biofuel production on biodiversity, water resources, water quality and soil quality’. 
Consequences for Third World countries (especially regarding changes in commodity prices and 
negative effects on food security) will be reported on by the European Commission, in 2012 and 
every two years thereafter (as mentioned in Article 20; EC, 2008). The Commission will base its 
report on those from Member States, and on reports from relevant third countries, 
intergovernmental organisations and other scientific and relevant pieces of work. In its report, 
the Commission ‘shall, if appropriate, propose corrective action’ (Article 20(5); EC, 2008). 
 
Since the European Commission only proposes to set criteria that can be met at a consignment 
level, aspects that need to be covered at a higher (regional or national) level are not captured in 
criteria yet. Especially, displacement effects of biomass production (indirect land use effects) 
and impacts on food security can not be met by criteria at a consignment level. The big question 
is how these indirect effects will play out in the future. 
                                                 
1  This paper was drafted in a short period to provide the Agricultural and Rural Development Committee of the 

European Parliament a brief overview of the relation of biofuels with land use changes and impacts on food 
security. This paper is by no means providing a complete overview of the many possible issues at hand. 
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Firstly, regarding land use changes, the demand for biofuels needs to be put in context of other 
global developments. In a baseline scenario until 2020 (OECD/FAO, 2007), a global increase in 
the production of different crops is expected, even without additional policies on biofuels 
(Figures 1 and 2). This increase is due to further development in global consumption and to a 
shift towards more protein rich food, mainly caused by population increase and economic 
growth. Figures 1 and 2 show the expected increase of global cereal production (wheat, maize, 
rice and other grains) and global vegetable oil production, respectively for food and feed and for 
biofuels, according to OECD/FAO (2007). On top of these reference developments, additional 
biofuel policies will be implemented. The required production of biofuels to meet the EU and 
US target is added in Figures 1 and 2. This shows that the global cereal and vegetable oil 
production needs to increase further until 2020 (Eickhout et al., 2008). 
 

 
Figure 1 Global production of all cereal products from 1961 to 2020, including implementation of biofuel policies by the 
EU and US. Food and feed projection is based on OECD-FAO Outlook (2007). Source: Eickhout et al. (2008). 
 
These tons of crops make a demand for land. To produce biofuels, farmers can directly plow up 
more forest or grassland. Clearly, this will release much of the carbon to the atmosphere that 
was previously stored in plants and soils (Searchinger et al., 2008). The loss of maturing forests 
and grasslands also forestalls ongoing carbon sequestration as plants grow each year. Therefore, 
the European Commission has introduced criteria to prevent these undesired land use changes, 
both from a carbon balance perspective and a biodiversity perspective, although the definition of 
‘highly biodiverse grasslands’, which are not allowed to be used, is very unclear and leaves a lot 
of uncertainties for these land use types (EC, 2008; Eickhout et al., 2008). 
 
Alternatively, degraded and abandoned agricultural lands could be used to grow native 
perennials for biofuel production (Hoogwijk et al., 2005; Tilman et al., 2006; Smeets et al., 
2007). Or, as a third alternative, farmers can divert existing crops or croplands into biofuels, not 
directly causing land use change. Such diversion triggers higher crop prices and farmers around 
the world may respond by clearing more forest and grassland to replace crops for feed and food. 
Farmers may also try to boost yields through plant upgrading, improved irrigation, drainage and 
fertilizer (which have their own environmental effects; Searchinger et al., 2008). 
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Figure 2 Global production of vegetable oil products from 1961 to 2020, including implementation of biofuel policies by 
the EU and US. Food and feed projection is based on OECD-FAO Outlook (2007). Source: Eickhout et al. (2008). 
 
 
It is heavily debated to which extent these different strategies can and will be practiced. 
Fargione et al. (2008) argue that if biofuels are to help mitigate global climate change, the 
biofuels need to be produced with little reduction of the storehouses of organic carbon in the 
soils and vegetation of natural and managed ecosystems. According to Fargione et al. (2008) 
diverse mixtures of native grassland perennials growing on degraded soils have yield advantages 
over monocultures, provide GHG advantages from high rates of carbon storage in degraded soils 
and offer wildlife benefits. However, the use of these lands is an important scientific 
uncertainty. And certainly, these lands will have lower crop yields, therefore demanding more 
land. Searchinger et al. (2008) assume that positive and negative effects on agricultural yields, 
caused by bioenergy production, will balance out, implying that land replacement will be the 
dominant strategy. According to their model-based analysis, the dedication of 12.8 Mha US 
farmland to energy crops (maize) could produce 56 billion liters biofuel, but would in turn bring 
10.8 Mha of additional land into cultivation, in the USA (2.2 Mha) and for the most part 
elsewhere. Searchinger et al. (2008) argue that the carbon emissions, due to such replacement of 
farmland, would exceed (cumulative) carbon savings from corn based ethanol for a (very) long 
period. Clearly, these aspects are still subject to scientific research, let alone that these aspects 
can be readily captured in sustainability criteria. 
 
Another debated impact of the push for biofuels is its impact on food security. From a socio-
economic perspective, large-scale development of bioenergy can be perceived as the unfolding 
of a new branch of (agro-)industry, respectively production chain. A renewable source of energy 
captures a share in the energy market, at the expense of traditional sources of energy. This 
bioenergy industry may develop as an additional economic sector, creating new opportunities 
for employment, income generation, export et cetera. But, as far as scarcity of resources (land, 
labor, capital) exist, it may also crowd out other economic activities, resulting in displacement 
effects and smaller net benefits. 
 
Large scale production of bioenergy may affect prices, especially prices of production inputs. 
Prices, paid by bioenergy producers for feedstocks – including inputs thereof like labor and land 
– may set price trends for other sectors, using the same feedstocks or inputs. This mechanism 
will be most effective for feedstocks which are suited for energy production as well as for food 
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supply. Many so called first generation bioenergy feedstocks – like sugar cane, soybean, rape, 
palm oil – belong to this category. All reviewed literature agrees that the implementation of 
biofuel policy will lead to increased commodity prices (Table 1), although the various authors 
give different effects, partly due to differences in calculated situations. 
 

 
Figure 3 Sugar prices track crude oil price above US$35/bbl (Schmidhuber, 2006) 
 
On this point, differentiating between short term and long term price effects seems meaningful. 
Analyses, based on agro-economical modeling by the FAO and others, predict that in the long 
run prices of first generation bioenergy feedstocks will reflect energy prices (supposing that 
bioenergy production continues its growth towards a substantial market share). Including price 
transmissions to other food markets, this could result in a structural, but limited rise of real food 
prices. Structural, because the bioenergy application sets the marginal price, and so breaks 
through the downward tendency which dominated food prices since the 1970s. But also limited, 
because bioenergy production becomes uncompetitive (and public willingness to clear off cost 
increases will fall short) if food prices rise too much; after which the feedstocks involved will 
become available again as food supply and their prices will fall. In short: application as 
bioenergy feedstock creates a floor, as well as a ceiling for agricultural prices (Schmidhuber, 
2006). The factual price development in the world sugar market supports this analysis 
(Figure 3). 
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Table 1 Summary of price effects of stimulation of biofuels in different studies. 

Study Quantity of biofuels 
taken into account 

Aspects per topic to be 
considered 

OECD, 2006 US: 7.5 billion gallons 

EU: 5.75% 

Canada: 500 million litres 

Vegetable oil :+ 20% 

Sugar: + 60% 

Wheat : + 4% 

EC, 2007 Implementation of EU-
directive (10%) 

Cereals: + 3-5% 

Rapeseed: + 8-10% 

Sunseed: + 15% 

Schmidhuber, 2006 Additional 10 million 
tonnes 

Sugar: + 2-11% 

Maize: + 2-4% 

Wheat: + 1-2% 

Msangi et al., 2007 Lower figures for 2nd 
generation ; higher figures 
1st generation only 

Maize : + 26-41% 

Oilseeds : + 45-76% 

Sugar cane: + 49-66% 

Wheat : + 21-30% 

Elobeid and Hart, 2007 US: 22 billion gallons Maize: + 20% 

Oilseeds : + 9% 

Wheat : + 9% 

Banse et al., 2008 Implementation of EU-
directive (10%) 

Cereals: + 6% 

Oilseeds: + 8% 

Sugar: + 3% 

 
In the short run numerous additional factors influence agricultural prices, like autonomous price 
volatility (e.g. caused by weather circumstances and by increasing market liberalization), the 
sometimes explosively booming feedstock demand for bioenergy, and delayed responses on 
price signals by feedstock- and bioenergy-producers (leading to cyclical periods of under- and 
overinvestment). Vigorous price fluctuations around the structural tendency may result from 
this. The fast increase of world corn prices (maize) since 2004, when very fast growth of 
bioenergy demand in the US coincided with poor harvests worldwide and with a period of price 
recovery after historically low cereal prices around the year 2000, are a case in point (Fresco, 
2007). 
 
The direct result of higher food prices is loss of purchasing power for net buyers of food and 
gain of purchasing power (extra revenues) for net sellers. On the level of countries this result 
translates into an improved (worsened) trade balance for net agricultural exporters (importers). 
Schmidhuber (2006) distinguishes in his analysis four types of poor countries, depending on 
whether they are net importers or exporters of oil and of agricultural products. Countries that 
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export both oil and agricultural products gain from higher oil prices, like Malaysia and Ecuador. 
Food importing countries suffer from higher food prices, up to US$ 500 per capita. In low 
income, food deficit regions higher world market prices lead to a significant impact on 
purchasing power. Elobeid and Hart (2007) demonstrate that the impact of the US policy on 
biofuels lead to cost increases for food baskets of up to 15% in certain Sub-Saharan African 
countries. This is also demonstrated in Figures 4a and 4b. From the African countries, Egypt, 
Cape Verde, Morocco, Mauritania, Swaziland and Lesotho all import more than 100 kg of 
cereals per ha. Assuming a price increase in cereals of 0.20 US$ per kg (and no compensation in 
the form of extra food assistance or increased domestic production), the impact on the GDP is 2-
10% for the various countries (Figure 4b). People in developed countries are also affected by 
higher prices for cooking oil and other commodities. 
 

 
Figure 4 Cereal import (kg per capita per year) of top ten African cereal importing countries (Figure 7.2a; left panel) and 
effect on GDP (%) of increase of cereal prices by 0.20 US $ per kg (Figure 7.2b; right panel). Based on data from FAO 
(2007). Source: Eickhout et al. (2008). 
 
The effect of increased food prices may vary enormously, not only between countries but also 
within countries. People living in urban areas, in effect most landless people, will suffer from 
higher food prices. Farmers, land owners and farm employees may benefit from higher food 
prices. In order to allow farmers in poorer countries to benefit from higher commodity prices, a 
number of conditions have to be met; access to information and markets and the availability of 
water and other inputs (Von Braun, 2007). 
 
FAO values the new chances in the agricultural sector positively, since these new opportunities 
may trigger investments to expand and intensify production (Schmidhuber, 2006). Materializing 
this optimistic perspective, however, depends on many factors and actors. Will investments 
follow a steady path or cycles of boom and bust? Are big land owners and international 
concerns or small holders/co-operatives leading the development? Does output growth result 
from extending agricultural area or from productivity gains on existing area? From labor-
intensive, capital- and technology-saving production methods or from the opposite? Will 
regional unbalances, caused by bioenergy sector growth and/or shrinkage in other sectors, 
provoke interregional dynamics like migration or shifting food balances? Et cetera. Again, more 
research is needed in this area as well. Nevertheless, it is clear that special and targeted policies 
need to be in place for the world’s absolute poor and hungry, in order to prevent a deterioration 
of their position. 
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