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Executive summary 
The start of the EU biofuel policy in 2003 - with the provision of incorporation targets and fiscal 
incentives - has encouraged a remarkable expansion of the European biofuel industry in both the 
biodiesel and the bioethanol sectors, and an equally significant growth of production capacity is 
also expected in the short-medium term. These changes have involved the main world 
competitors, which in the past (Brazil) or more recently (US), launched aggressive biofuel 
policies. These developments have activated an additional demand for agricultural commodities 
together with an increased competition between the food and agro-energy sectors for the use of 
land resources. However, increasing demand in the agricultural markets may make feedstock 
prices rise at levels that might hinder the progress of the biofuel industry and the fulfilment of 
the incorporation targets. In addition, the rise in the price of oil is creating cross effects between 
oil, biofuel production and the agricultural markets, which are critical for agriculture and food 
supplies. 

The potential impacts of competition between food and non-food uses of land are analysed 
through a simulation model by assuming the EU 2010 target of 5.75% incorporation of biofuels 
as a short-medium term perspective, and the 2020 target of 10% as a long term perspective. In 
the short-medium term, the model calculates the additional feedstock demand related to the EU 
biofuel industry capacity (already working and planned), the resulting feedstock price increase 
(endogenous prices), and the corresponding additional need for land. Several scenarios are 
defined on the basis of three levels of feedstock prices (exogenous prices) and of three ways to 
supply the biofuel processing industry: through the EU domestic production of feedstock (with 
the highest potential impact on EU agriculture), through the world market (the lowest potential 
impact), through a 50% mix between the EU production and the world market (with 
intermediate impact). 

In the short-medium term, the high feedstock price scenario is the most probable. In this case, 
part of the planned biofuel industry would not be developed and the biofuel production will 
cover only 34% of bioethanol and 55% of biodiesel needed to comply with the 2010 EU target. 
This will require an additional demand of 5.7 million tons of wheat, 2.4 million tons of barley, 
2.4 million tons of maize, and 25.7 million tons of oilseeds, with respect to the 2003-2005 
reference period. In the hypothesis that the EU processors are fully supplied by domestic 
production, the additional need of arable land will be of 9.45 million hectares. In the low 
feedstock price scenario, the EU bioethanol and biodiesel production will reach, respectively, 
69% and 110% of the 2010 target, corresponding to 18.9 million hectares of arable land, if 
entirely supplied with EU feedstock. 

The most plausible supply scheme of the EU biofuel industry would be between the world 
market scenario and the mixed EU-27/world market scenario. Under any circumstances, the EU 
targets require significant import of feedstock, and the expansion of the biofuel crop area in 
Europe. Feedstock prices are expected to increase to a different extent according to the different 
types of crops considered. Farmers will change the current land use to expand cereal and oilseed 
crops, they will also use non cultivated land (set aside land, fallows, grassland and other less 
productive land) and they will intensify farming practices. 

At the geographical level, the agricultural impacts are determined by the distribution of the 
production capacity of the biofuel industry. Disparities exist in the development of the 
processing capacity and the farm production between the leadering countries (i.e. France and 
Germany) and those countries (like Hungary and Poland) which are still developing their 
potential. The scheme below summarizes the estimated geographical impacts in relation to the 
growth of the biofuel industry. 
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 Biofuel industry, main trends Arable crop sectors, main trends 

Biodiesel 

France, Germany: domestically produced 
oilseeds 

Spain, the Netherlands: imported oilseeds 

UK: domestically produced + imported oilseeds 

France, Germany, UK: increase of rapeseed 
production 

Poland, Romania: increase of sunflower and 
rapeseed  production 

Italy: increase of soy production 

Bioethanol 

France, Germany: domestically produced 
cereals (in case of low-medium cereals prices), 
beet for energy or imported cereals (in case of 
high cereals prices 

Spain, the UK: domestically produced cereals or 
imported cereals  

France, Germany: increase of cereals and beet 
production 

Spain: increase of barley production 

Hungary and Italy: increase of wheat maize 
production 

UK: increase of wheat production 

 

In the long term, to achieve the 2020 targets, the biofuel industry will require a very high 
quantity of additional feedstock. Even assuming a mixed industrial feeding strategy with only 
50-75% of energy crops produced within the EU at low-medium prices, the additional demand 
for crops for first-generation biofuels is estimated to be between 16 and 22 million hectares with 
respect to the reference period, and it is unlikely that the second-generation biofuels will already 
be available on a commercial scale. The need for additional land could be reduced by a rise in 
the crops yields. High feedstock prices could encourage technology investments, research, and 
genetic innovations to enhance land productivity either in the countries already characterised by 
intensive farming systems (e.g. France, Germany, Italy, Spain and the United Kingdom) and in 
the countries with unexploited potential, as many new Member States. 

The overall CAP adjustment defined by the preparatory document for the Health Check seems 
to be essentially neutral with respect to possible competition between food and biofuels for farm 
resources. In general, through reinforced decoupling and market liberalisation, the envisaged 
CAP changes could favour the structural adaptation of the EU farming systems to the evolving 
market conditions. But agricultural markets are now prevailingly influenced by the biofuel 
policies and the improvements in the farm sector, driven by feedstock demand, do not guarantee 
a solution for the food supply unbalances. 

First-generation biofuels do not require relevant adaptations in agricultural holdings, due to the 
technical proximity between crops providing feedstock and the traditional food crops. Farm 
technical adaptation must be analysed in the context of the supply chain organisation, mainly 
influenced by the biofuel processing industry which generally supplies services and promotes 
innovations within the framework of contractual relationships with farmers. In the long term, the 
most relevant structural impact of the biofuel industry on farms will involve organisational 
innovations, similar to many cases observed in the agro-food industry. 

With the first-generation biofuels, a limited substitution of the fossil fuels implies a wide impact 
on agricultural land use and on other farm resources. Within the EU territory, only limited 
additional arable land is available to implement the targets. Feedstock will mainly be obtained 
by diverting land from food production and from other uses (fallows, grasslands, woods, 
forests). Import of feedstock and biofuels relocates the problem of land resources at the global 
level, where, in general, not only is the demand for biofuel is strongly increasing, but also the 
demand for food is rising. A global expansion of intensive crop cultivation has a potential 
impact, with all spatial indicators of biodiversity (overall dimension of world biomes, coverage 
of protected areas, extension of areas under sustainable management, connectivity of 
ecosystems, and the aspects related to the ecological footprint of human activities). 



The competition between food crops and non food crops for energy 

PE 405.402 v

The true capacity of biofuels to reduce GHG emissions is highly questionable. The use of 
biofuels has positive direct effects on GHG emissions only when feedstock is obtained from the 
already exploited arable land areas. Cultivation of additional land causes high releases of GHG 
from soils, with a likely negative final balance. The implementation of an EU certification 
scheme for sustainable biofuel production could give some results, but its effectiveness is 
doubtful at the global level. The new Directive proposal on renewable energies indicates a 
minimum GHG reduction of 35% for the life cycles of biofuels used in the EU, but the 
calculation method does not assure a real compliance with the standard. Moreover, land use 
changes generating negative net balances either in terms of GHG and in terms of biodiversity 
are not ruled out. 

Three main tools can be used to lessen the impacts of biofuel policies on EU food production 
and the environment: (i) developing technological innovations in agriculture and in the 
processing industry (e.g., higher crop yields, development of second-generation biofuels); (ii) 
expanding the arable land area according to sustainable criteria; (iii) favouring the import of 
feedstock and biofuels. On this basis, some workable measures are suggested: 

a) Definition of priorities amongst food, environment and biofuel targets. If the role of 
agriculture in human nutrition and conservation of the environment has to be maintained, the 
agricultural potential for biofuel production should be carefully assessed before the 
establishement of the targets. 

b) Resource assessment. In each Member State, the agricultural resources that could be 
devoted to biofuels and bioenergy should be identified. 

c) Farm subsidies. New forms of support for biofuel crops could be conceived according to the 
resource assessment for the specific regions where agro-energies are a proven opportunity 
for local rural economies, without harming the environment and the other farm resources.  

d) Biofuel incentives. Regionalisation and counter-cyclical regulation of the biofuel incentives 
should be applied to reduce the impacts on the EU food production and environment, and 
make the EU biofuel industry more adaptable to fluctuations in oil prices, world food 
demand and farm production.  

e) Sustainability criteria. The EU Commission Directive proposal on the promotion of 
renewable energies set out stricter stipulations regarding minimum GHG reduction standards 
and the land use changes. The aspects related to the impact on food security should receive 
much more attention than simple monitoring: measures to prevent food crises should be 
introduced. 

f) Regulation of foreign trade. Sustainability criteria allow controls on individual biofuel 
shipments, but they cannot deal with all the implications of biofuel production at the global 
level. To improve the environmental quality of biofuel production and trade, quantitative 
regulation is also needed. Import quotas should be introduced and distributed among the 
third countries on the basis of the reliability of sustainable supplies. Safeguard measures 
should be applied in case of excessive tensions on food commodities. 

g) Precautionary principle. Given the uncertainty related to the biofuel impact, a precautionary 
principle suggests a need to revise the current policy framework.  

h) Biofuel targets. According to the above precautionary principle, the targets of the EU 
biofuel policy should become more flexible. A postponing of the 5.75% target to 2015 and a 
suspension of the 2020 target have to be taken into consideration. 

i) Global coordination of national policies. The application of sustainability criteria as regards 
the environment and food security requires a global coordination of national policies and an 
intergovernmental cooperation based on specific multilateral agreements: the WTO could be 
a proper negotiation framework. 
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Introduction 
Price increase of agricultural commodities is a relatively recent phenomenon in Europe. 
According to various sources, the causes of this trend are related to the growth in demand for 
agricultural products worldwide, at a rate higher than the supply rate. This situation is made 
even more dramatic by other contingent phenomena, not least the speculation in the operations 
of the agricultural commodity markets. Within this context, the agricultural markets structurally 
become more sensitive to demand and supply variations, with subsequent higher price volatility 
at a regional or continental scale. 

During the 1990s, the discussion about the need for bioenergy policies was launched in the EU. 
The EU biofuel policy became effective in 2003, by setting a 5.75% biofuels incorporation 
target and fixing a deadline (2004) for the implementation of specific measures at MS level to 
fulfil that commitment. Similar policies started in few developed countries (like in the US) and 
were continued in Brazil (where they started early during the 1970s). Measures to enhance 
biofuel production generally coincide with fiscal incentives, which are meant to cover the cost 
gap between fossil fuels and biofuels. They have actually led the industry development in the 
US and in the EU.  

Biofuel production costs vary greatmu amongst the above-mentioned countries, which represent 
the world market leaders. Bioethanol is produced from sugar cane in Brazil, with a high 
industrial flexibility between food (sugar) and bioethanol production. Bioethanol from Brazil is 
the most competitive at world level. Bioethanol is produced from corn in the US and from 
different cereals in the EU, with higher production costs in comparison to Brazil, but also in 
comparison to fossil fuel (to a large extent, cereals used as feedstock). This means that biofuel 
production (including biodiesel in the EU) would have hardly developed at all without 
incentives. The development of biofuels at the industrial level has in turn stimulated the 
production of crops to be used as industrial feedstock. The impressive development of the 
biofuel industry in the EU registered in the earliest years of its establishment created only 
marginal competition situations in relation to the use of land for food or energy production, with 
limited local crop price increases until 2006 and early 2007.  

Since then, the economic context has rapidly changed. Biofuel policies in the EU (and in the 
US) were conceived and implemented at a time when oil prices were relatively stable and low 
compared to recent trend. The rise of oil prices (started in 2007 and early 2008) has created a 
quite new and unexpected connection between oil price and the agricultural market through 
biofuel production. This connection is based on the fact that, when oil prices rise, the above 
mentioned cost gap between fossil fuels and biofuels tends to disappear. This means that, under 
certain market conditions, biofuels (and agricultural feedstock) might be considered as 
convenient substitutes for oil. In that case, the demand for agricultural feedstock destined for the 
biofuel industry would increase more dramatically, and the competition between food and 
energy uses of land would produce very critical situations. 

In this study, this phenomenon has been anticipated at conceptual level and the critical levels of 
oil prices and feedstock prices have been calculated. Awareness of this problem is rising very 
fast in the US (since late 2006 - early 2007) and, now, also in the EU. Scientific studies have 
shown the real effect of oil price increase on the corn market in the US (Tyner, 2007; 
Taheripour, Tyner, 2007)2. Despite the ambitious US political targets, the possibility of a 
continued and indiscriminate support to the biofuel industry is under discussion in that country. 
This debate is now also affecting the EU. In particular, the recent EU Commission proposal for 
                                                 
2  The phenomenon has been observed also in the world sugar market in relation to Brazil (FAO, 2006). 



The competition between food crops and non food crops for energy 

PE 405.402 2

a 10% incorporation target to be reached in 2020 is leading to some criticism about the real 
sustainability of that target by the European agricultural system in terms of economic and 
environmental impact (land availability, market prices and stability, regional and global 
environmental impact). The current CAP status and its foreseen development in the next decade 
add further problems and opportunities within this context.  

This study analyses the effect that the biofuel policies might have on European agriculture from 
a time perspective in the short-medium term and in the long term. The study hinges on two key 
concepts. The first one is the centrality of feedstock prices. Feedstock prices are the main 
indicators of competition between food and non-food uses of land. At the same time, they are 
the factor which influences farmers’ decisions about the usage of land between those uses. The 
second one is the connection between agricultural feedstock and the wider energy market. In the 
agricultural markets of the industrialised systems, this connection normally passes through the 
cost of the technological inputs (pesticides, fertilisers and fuels) whose cost is strongly 
influenced by the energy price. The gap between input cost and agricultural produce prices 
(declining in real terms) is one of the most important drivers of the farming and agricultural 
industry's structural adjustment. Biofuel policies directly influence the final destination of 
agricultural resources, that is the choice to use the agricultural land for food or for energy uses. 
An important aspect of this situation is the fact that it passes through biofuel demand, mainly 
determined by the biofuel policies. The potential effects of the crop price trend inversion on 
agriculture (prices that, differently from the past, could increase in real terms) is another point 
for discussion. 

In order to cope with the complexity of the subject and for the easiest understanding of current 
situation, and of its potential development, the study firstly introduces a description of the 
economic mechanisms driving the biofuels supply chains (Chapter 1). This is mainly a 
conceptual exercise where the most widespread biofuel policy measures are analysed, together 
with the role of crops and oil prices in determining the relationships between the biofuels and 
the agricultural industries. The main characteristics of the biofuel market and regulatory 
frameworks are described in Chapter 2, which also discusses the effectiveness of EU legislation. 
Chapter 3 provides a series of quantitative exercises concerning the potential and likely effects 
of the biofuels industry's development in the short-medium term. These exercises are designed 
according to the scenario-based methodology, organized into 3 feedstock price level scenarios 
(the most relevant crops used as biofuel industry feedstock in the EU are considered), and 3 
different supply strategies of the food industries (domestic market, world market, or a 
combination of both of them). Looking at the long term, some considerations are developed 
according to a qualitative-quantitative methodology. Starting from the main exercise outcomes 
(price variations and additional land demand), agricultural impacts are then analysed, this is also 
done with a view to the development of the CAP. Consideration is also given to farm technical 
adaptation, CAP changes, and impact on the agro-food industry (Chapter 4). Environmental 
aspects (land resources, biodiversity, GHG balances, sustainable criteria for feedstock 
production) are dealt with in Chapter 5. Conclusions and policy recommendations are reported 
in Chapter 6. A note on the availability of second-generation biofuels is in the Annex. 
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1. Conceptual background of the biofuel policy 
The flow chart in Figure 1.1 describes the main relations between biofuel production and 
agriculture, where the EU and the wider world context are taken into account. Crop prices 
represent the core of this scheme. On the one hand, they are influenced by the competing 
demands of the food and biofuel industries, and, on the other, by the CAP and global trade-
related factors. This demand adds to the existing food demand trend, it modifies the former 
market balance, and it results in a crop price increase. Price differentials between food and non-
food crop use of land is a strong factor for farmers in the allocation of farm resources. Farmers’ 
decisions concern the agricultural sector (food vs. non-food uses of land) as well as the mix of 
technical inputs and their intensity. Their decisions affect production in the geographical 
location and the environmental impacts. 

 
Figure 1.1 General relationship framework 
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Within this context, EU biofuel policies play a relevant role. The Policy framework has 
established target rates for biofuels incorporation (in relation to traditional fuel demand) to be 
achieved over defined time periods. Given the higher production cost of producing biofuels in 
relation to fossil fuels, most EU Members States introduced incentives to make biofuel 
production more attractive. Incentives have thus produced an additional demand for feedstock, 
which competes with the food sector and which determines the above described situation in the 
agricultural sector. Competition concerns all of the agricultural resources (land, labour, capital), 
but it is particularly relevant for land, which constitutes the primary impediment to production 
enhancement.  

In conclusion, the effects of EU biofuel production on agriculture depend on: the demand for 
biofuel, mainly determined by biofuel policies through the definition of incorporation targets at 
the EU and the national levels; how derived feedstock demand is satisfied, that may occur 
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through national/intra UE supply, or through feedstock or biofuels importation; the 
implementation of biofuels policy measures at the national level. In addition, a number of 
contextual factors may also influence the agriculture industry's response (e.g., the supply chain 
effectiveness, the CAP development, the world trade context and rules, the oil price, the 
behaviour of world competitors, etc.).  

Starting from these basic statements, in the next pages, we try to develop the economic 
reasoning which allows to an understanding of the complexity of the situation, of the 
influencing factors and of the effects which characterise the subject of the study. We approach 
the entire subject by starting from an economic analysis of the biofuels policy measures. This 
conceptual framework will be completed by a discussion of the mechanism which informs the 
potential effects on agriculture. 
 

1.1. Biofuel policy measures 

So far the EU biofuel policy has been limited to fixing the rate of biofuels in the traditional 
carburant market, and to define a series of instruments in order to facilitate Member States (MS) 
compliance with the legislation, according to a temporal scale of adoption. Yet all this has been 
carried out by leaving each individual MS free to adopt a mix of instruments to achieve the 
target. Since the production cost of biofuels is normally higher than traditional carburant, a 
larger part of MSs effectively adopted systems designed to boost production. At present, these 
systems consist of measures of tax-exemption of different entity with respect to fossil fuels. The 
possibility to choose between various instruments and their relative combinations has led to 
different situations. An overview of possible instruments is therefore given by: 

a) tax exemptions (total, partial, or limited to production output); 

b) compulsory incorporation rates applied to conventional fuels (with or without tax 
exemptions). 

The combination of support instruments at the national level outlines substantial differences in 
biofuel strategies, with significant effects on the attainment of the target. As a matter of fact, the 
mechanisms used in implementing biofuel policies does influence the achievement of the target, 
controlling, in some way, the speed of adaptation (or the attainment itself), the economic 
support and the social cost. In this way, they can determine the differentiation of the effects in a 
temporal perspective (short, long period) or at a geographic level. 
 

1.2. Biofuel demand and supply 

Although not measured at the empirical level, we can assume that biofuel demand and supply 
functions exist, and that they are strongly determined by incorporation targets.  

Assuming that demand is mainly determined by incorporation targets until the achievement of 
the target (see Figure 1.2), the demand function (DBF) would be fixed for a volume 
corresponding to the quantity of biofuel needed to satisfy the incorporation target (QT). This 
curve would move right (left) for any increase (decrease) in the incorporation target. 

The supply function (SBF) shows the producers’ willingness to supply biofuel at different price 
levels. It reflects biofuels production cost (in particular, the marginal production cost), and it is 
influenced by the technological (e.g., yields of the processing industry, plant utilisation rate), 
economic (e.g., production cost) and institutional factors (e.g., the incentives). The 
characteristics of the curve might change in relation to all of these factors, which finally 
determine upward and downward movements, with the subsequent modification of the sector’s 
market balance. Policy incentives also affect the curve characteristics, lowering the function and 
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making biofuel production more attractive. On the opposite, a feedstock price increase 
determines a biofuel production cost increase, moving the curve up-ward. 

As this point, it should be noted that, as biofuel production moves toward the target, feedstock 
demand increases, as well as its price. As mentioned above, this would raise biofuel production 
cost, thus driving SBF upwards. In conclusion, the increase of the biofuel production can 
determine an “endogenous” feedstock price increase, reducing biofuel margins at an industrial 
level.  

The economic mechanism linking the increase of feedstock demand to the biofuel supply 
function is described in Box 1.1. 

 
Figure 1.2 Biofuel demand and supply 
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Sources: own extrapolations 

 
Structural development of the biofuel industry might, however, counter this trend. On the other 
hand, feedstock price increases are self-limiting in the sense that, when feedstock price reaches 
the threshold where industrial margins approach zero, feedstock demand stops and the price 
stabilises. This is the concept of “ceiling price” as described by some authors in recent literature 
about the subject (Tyner, 2007; Schmidhuber, 2007). 

Some factors can offset the feedstock price increase: the application of scale economies at an 
industrial level (supply function moves downwards in the long term), technical innovation in 
biofuel processing (e.g., second-generation technology, curve downwards), the productivity 
enhancement at an agricultural level, an increased land availability, feedstock or biofuel 
importation (curve downwards). 
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Box 1.1 Feedstock price increase and biofuel supply function 

In the figure below, sector (a) shows the curve of the marginal production cost for a given biofuel plant (full line). This 
curve determines the corresponding supply function SBF in sector (b). 

When industrial production rises (e.g., from Q1 to Q2), feedstock-derived demand increases in turn, determining a 
cost rise in biofuel production. In sector (a), the marginal function shifts upwards (dashed line). 

As a consequence, the SBF also shifts in S’BF. For a given set price (e.g., P1 and P2), the volume of biofuel that 
producers are willing to supply is lower if compared to the former situation (or, similarly, the supply price of biofuel 
increases). 

This implies that the adjustment path to reach the biofuels target develops together with higher feedstock and 
biofuels prices. 

 

 

Effects of biofuel price increase on supply 

P1

(a) 
K BF

SBF

Q 1 

P2

P1

P2

Q1 Q2Q ’ 1 Q’2 Q1 Q2Q’1 Q’2

S’BF

(b)

DBF

 

Sources: own extrapolations 

 

1.3. Effects of biofuel incentives 

The biofuel market shows some particular situations determined by bio-energy policy measures. 
Policy targets and incentives can play a relevant role in the biofuels sector development, 
determining backward effects on agriculture through the derived demand of crops. The effects 
that may occur in view of the different mix of policy measures are analysed starting from a 
simplified situation in which, initially, the absence of support measures for biofuel production is 
assumed. From this situation, the instruments of biofuel policy are gradually introduced and 
their effect analysed. In this case as well, the analysis is based on the offer model, modified 
according to the hypothesis of rationed fiscal incentives (see Figure 1.3). 

In the figure, we assume a generic supply function for biofuels and for traditional fuels. Given 
the cost of biofuels production (KBF) and that of fossil origin fuel (KF< KBF), without incentives 
the biofuel offer curve (SBF) is higher with respect to that of the fossil origin fuels (SF).  Any 
carburant volume as Q can be offered at a P' price, if it is fossil origin fuel, or at P" > P' if it is 
biofuel. With no incentives, biofuel production would not take place (Figure 1.3 (a)). If the 
production of biofuels is supported by fiscal incentives, SBF is lowered to S’BF, below the offer 
curve of fossil origin fuels SF (the final position depends on the amount of the incentives - 
Figure 1.3 (b)).  
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Figure 1.3 Policy measures effects 
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Sources: own extrapolations 

 
If we consider a quota Qi which is subject to fiscal deduction (the amount of biofuel production 
that can enjoy fiscal relief), the new biofuels offer curve shifts upwards corresponding to such 
amounts (where S’BF coincides with the previous curve SBF) (Figure 1.3 (c)). If Qi also 
corresponds to the mix rate Qt, then the fiscal incentive results to be effective for the attainment 
of the target (Figure 1.3 (d)). Conversely, the policies adopted will be inefficient. Box 1.2 
describes these effects in detail. 

 
Box 1.2 Effects of biofuel support measures 

Support schemess Production effects 

1. No tax exemption, fiscal contingent or incorporation 
rate: Figure 1.3 (a) No biofuel production 

2. Tax exemption without quota: Figure 1.3 (b) 
It would be produced in theory only biofuel in substitution 
of the traditional fuel, until the availability of the feedstock 
or until the attainment of the ceiling price. 

3. Tax exemption + quota Qi: Figure 1.3 (c) 
The biofuel production adapts to the quota Qi. Beyond 
such quota, the elimination of the tax exemption would 
move upward the offer curve, to its previous position 

4. mix rate + tax exemption + quota 

4.1. Qi = Qt The tax exemption corresponds to the mix 
rate: Figure 1.3 (c) 

The quota is reached. It could result in a production 
surplus only for particular levels of efficiency of the 
industry (economies of scale) 

4.2. Qi < Qt The tax exemption level is lower than the mix 
rate: Figure 1.3 (d) 

The quota is not satisfied. Import of feedstock or biofuel 
are needed 

4.3. Qi > Qt The tax exemption quota is higher than the 
incorporation rate Productive surplus is created. Possible biofuel export 
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5. Compulsory incorporation rate Qt without incentives. 

The biofuel industry must become efficient in measure at 
least sufficient to cover the quota. It could eventually 
creates surplus, due to technical (economies of scale, 
efficient minimal dimension) and/or strategic reasons 
(competitive exports). 

Sources: own extrapolations 
 
1.4. Oil and feedstock prices  

The biofuel incorporation rates were set independently from oil prices because biofuel policy 
design mainly responds to environmental concerns. The rise of oil price and trend forecasts 
define a quite new situation, which is worthwhile analysing.  

The relationship between oil and biofuel prices can be explained as per Figure 1.3. The current 
situation in the biofuels supply all over the EU is well described in particular by Figure 1.3 (c) 
(adoption of incorporation targets and biofuels de-taxation). Supposing there is a balancing 
situation where the incorporation target has been satisfied, the increase of oil price would 
determine an upward shift of the fossil fuels supply function (SF). Higher oil price implies a 
greater upward shift (vice versa for an oil price drop). The rising oil-based prices will gradually 
reduce the cost differential between fuels and biofuels, untill a break-even price is reached (i.e., 
the price where the cost of producing one energy unit is the same from both oil based fuels and 
biofuels). Over the break-even price, producing biofuels would become more convenient than 
producing fuels. Limits to the development of this process are the available industrial production 
potential and the feedstock availability. In accordance with the theory, this means that oil price 
increase has a role in promoting biofuel production over the incorporation target, especially if 
this coupled with continuing biofuel incentives (which keep the biofuels supply function low).  

The relationship between biofuel price and feedstock price is described by the figure in Box 1.3, 
based on the assumption of a rigid feedstock supply function3. The more the feedstock supply is 
rigid, the more the increased feedstock demand translates into high feedstock prices (see 
analysis in the box). Within this context, technology also plays an important role: increasing 
yields of the processing technology contribute to lower the demand of crops per unit of biofuel 
produced (TF becomes more elastic), reducing the impact of biofuels demand on agriculture. In 
the same way, increasing yields at an agricultural level make the feedstock supply function more 
elastic, lowering the impact of biofuel price on crops price. The relevant issue in this case would 
be the second generation biofuels development, which could contribute to a more radical shift of 
the technological function through the increased energy yields of agricultural resources. On the 
other hand, the same effect could be reached if an increased land availability would occur in the 
agricultural system (e.g., set-aside abolition, restoration of abandoned land).  

Finally, oil price can actually influence feedstock production and price through biofuel 
production. If the break-even price is reached, at that point, biofuel production would be mainly 
determined by oil price and the effects on agriculture would be hardly controllable. In such a 
situation, biofuel incentives would make no sense, and the biofuel production would be no 
longer sensitive to policy incentives, unless exogenous limiting mechanism were adopted (e.g., 
some kind of incentives to limit biofuel production, that is a reversal of the current policy 
strategy for biofuel). 

 

                                                 
3  The relations mentioned in the text adds to the normal and well known link between oil price and production cost 

in agriculture, which is determined by the relevant energy content of many technological inputs such machinery, 
pesticides, fertilizers, dried animal feed, etc. 
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Box 1.3 The relation between biofuel and feedstock price 

Assuming a biofuel supply function as SBF (sector (a) in the figure below), biofuel production would increase to reach 
the target Qt.. 

Given the technical yield of feedstock in terms of biofuels (TF in sector (b)), each level of biofuel production (QBF) 
activates a demand of crops (QC). 

Given the crop supply function (SC in sector (c)), increasing incorporation rates (e.g. from Q’BF to Q”BF) translates into 
increasing crop supply prices (P’C and P”C). 

Finally a correspondence exists between biofuel and crops price (PP in sector (d)), which is determined by 
technological issues (described by the characteristic of TF function), as well as by crop production potential (the SC
function). Technological innovation may modify TF (e.g. innovation in processing technology) and SC (e.g. increased 
crops yields), thus reducing the impact of ethanol prices on crop prices. 

 
Effects of biofuel price increase on supply 
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1.5. Other influencing factors 

Some other aspects should be considered that contribute to modifying the balance of the biofuel 
market and, specially, of the feedstock market. 
 

1.5.1 Trade related factors 
As mentioned above, the feedstock supply can be satisfied by imports. Besides, the biofuel 
imports might be used to fulfil the incorporation targets. A competitive crop importation would 
contribute to reduce the pressure of the industrial demand on feedstock market, directly 
influencing local feedstock prices. Accordingly, the effects on agriculture would be lower. The 
same effect could be reached through biofuel importation, according to the same mechanism. 
Making reference to figure in Box 1.3, in both cases, SBF would be pushed downwards, and the 
biofuels market balance would be reached at lower prices. 

Imports are influenced by the exchange rate. This economic aspect affects importation in 
general, but it is particularly relevant for oil, which is widely imported by the EU, and traded in 
US dollars. The USD/EUR exchange rate influences the oil price paid in Euros: given any oil 
price, when the USD/EUR exchange rate moves upwards the oil price in Euro should drop (and 



The competition between food crops and non food crops for energy 

PE 405.402 10

vice-versa); making reference to Figure 1.3, the supply function of fossil fuels (SF) should move 
downwards (upwards)4. 
 

Box 1.4 Oil price trend and exchange rate 

The rise of oil price can be considered a long term trend determined by the increasing world oil demand (especially 
driven by recently industrialised countries), the supply ceiling and other situations (e.g. speculations). The figure 
below shows oil price trend in USD and EUR since 2002 up to early 2008. 

The net effect of oil price increase and USD/EUR exchange does not represent a relief for oil price trend. The 
distance between the oil price trends in both currencies is in fact determined by exchange rate, but the trend itself is 
still dramatic, especially during the last year (2007), when the oil price in Euro has nearly doubled. 

 

Oil price in USD and EUR (average monthly values) 
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1.5.2 Technology development 
Technology can affect the production of biofuel at the agricultural level as well as at the 
processing level. The normal trend of yield increase in crops production contributes to the 
reduction of the impacts on agriculture, since more crops are produced per unit of land 
employed. The same occurs for the technology development at the processing level. The 
development of the second generation biofuels may contribute more significantly in this sense, 
due to the greater volume of bio-masses per unit of land that can be produced. Referring to the 
figure in Box 1.3, technology development changes both TF and SC function. Particularly, the 
feedstock supply function would be more elastic: in other words, a lower amount of land would 
produce a greater amount of feedstock to be processed in a greater amount of biofuels. 
Currently, the relationships between biofuel price and crops price would be weaker and the 

                                                 
4  Movements of SF linked to the exchange rate variation also depend on how oil price variations are transmitted 

into fuel price. The effectiveness of price transmission is mainly determined by the fuel production and 
distribution system which widely varies in the EU. 
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agricultural impact less dramatic. The problem with second generation biofuel technology is the 
time needed for its large-scale development at an economically sustainable cost. Actually, this 
technology has a higher production cost than first generation biofuels.   
 

1.5.3. CAP developments 
The process of decoupling - started in early 1990s - has gradually moved CAP support to 
agriculture from a “via market” strategy to a direct aid strategy. The fully decoupled strategy 
provides for income support with (theoretically) no obligations for farmers to produce. At the 
same time, the cross compliance mechanism defines a set of conditions which farmers have to 
comply with to receive payments. Currently, partially decoupled mechanisms still exist under 
different patterns. Aid for energy crops (AEC) is an example5. The set-aside regime also allows 
for energy crops cultivation (the non-food set-aside area, NFSA). 

The elimination of market support determined by the decoupling makes market signals efficient 
in influencing farmers’ decisions about what and how to cultivate, in the sense that in a 
decoupled regime farmers decide resource allocation on the basis of market prices, and adapt 
more closely the supply/demand balancing. Partially decoupled mechanisms - such as the AEC 
regime - provide for incentives to feedstock production which do not pass through the market. 
Coming back to the conceptual scheme described in the former sections, the above-mentioned 
mechanisms should not modify the biofuel supply function significantly6. 

The CAP also defines the rules of agricultural commodities trade between the EU and the rest of 
the world. Barriers to entry are meant to protect EU agricultural markets from the competition of 
cheaper imported commodities. Besides giving priority to domestically produced commodities, 
these barriers prevent the market price from falling down under the pressure of world market 
competition, and they are able to keep feedstock prices higher than they would be otherwise, 
thus affecting the feedstock and fuels market balance. Coming back to the conceptual scheme, 
the elimination of trade barriers would firstly increase feedstock availability, and then it would 
lower feedstock prices, pushing down biofuel supply function.  

Finally, it should be underlined that decoupling (in comparison to direct market price support) 
has also general effects on the supply level and on the production mix, as well as long term 
effect on farmers’ expectations (affecting, for example, risk perception, farm investments, etc.). 
Within this context, the most relevant aspect of decoupling is that the area-based payments 
coupled with generally declining prices lead to a less intensive use of inputs per land unit than 
market price support does. Under our conceptual scheme, this means that, to date, decoupling 
should have contributed in some way to the global deactivation of the agricultural production 
potential, making the feedstock supply function theoretically more rigid (less reactive to 
increase supply when a price increase occurs, with amplified effects on market prices).  

 

                                                 
5  AEC is a partially decoupled mechanism as far as it provides farmers an area-based payment for the production 

of selected energy crops which must be exclusively used for energy purposes (the existence of a contract between 
the farmer and the energy processor is a preliminary condition). The aid is 45 EUR/ha and could be abolished in 
the next CAP reform. 

6  AEC and NFSA might indirectly affect the feedstock market balance through the increased feedstock availability, 
that would contribute to limiting feedstock price. Considering the real impact of the AEC and NFSA regime 
(DEIAgra, 2006), this effect can be considered as not relevant. On the other hand, cross compliance submits aid 
delivery to environmental conditions, which limit production intensification. 
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1.6. Assembling the jigsaw 

On the basis of the analysis results obtained in the previous paragraphs about the main factors 
influencing the biofuel production, we can now try to put together the single pieces of the jigsaw 
in order to define the global framework. 

The incentives to biofuel production have concrete effects on agriculture through the industrial 
demand for feedstock. The effects on agriculture are mainly determined by the additional 
demand for crops (that is the demand which adds to the existing demand trend for food and non-
food purposes) derived from the development of the biofuel industry. 

The Biofuel incentives effectiveness can be analysed in relation to the typology of the measure 
adopted and its implementation, but, particularly, in relation to the incorporation target. The 
question about biofuel policy effectiveness in relation to the target is whether incentives are 
correctly sized to reach the target. By supposing that the effects of target on agriculture are 
correctly evaluated (which is just an hypothesis), wrong incentive sizing would either put an 
unduly burden on agriculture in term of impacts (if incentives are oversized in relation to the 
target) or fail to reach the target.  

The incentives push downwards the biofuels supply function in relation to the traditional fuel 
supply function, making biofuel production more attractive (since biofuel production costs are 
normally higher than oil based fuels). The relative position of the biofuel and fuel supply 
functions is a crucial point to understand the complexity of factors influencing the impact on 
agriculture. 

The development of biofuel industry, aimed at fulfilling the incorporation targets, starts the 
demand of feedstock. Given the rigidity of the feedstock supply function, this translates into an 
“endogenous” price increase of feedstock (where endogenous stands for generated from inside 
the biofuel supply system). Given a biofuel price, a ceiling price for feedstock exists which 
erases biofuel production margins. Should the feedstock market approach to this price, biofuel 
production would slow down and feedstock price trend stop, defining a market equilibrium also 
affecting the agricultural sector. 

Under the current conditions, the relevant oil price increase creates a link between oil and 
biofuel markets. Oil price rise might erase in fact the cost differential with the respect to biofuels 
and it might become itself a driver of the biofuel production, pushing upwards the feedstock 
ceiling price. If that link exists, an oil break-even price can be calculated equalling the 
production cost of fossil fuels and biofuel. Over that limit, biofuel production would respond to 
oil price. In a free agricultural market, the relative attractiveness of energy and food sectors 
determines the allocation of agricultural resources; if the energy sector provides for higher 
prices than food, agricultural resources will be heavily diverted to the energy sector. 
Approaching the break-even price, new policy strategies should be defined in order to cope with 
this unknown scenario. 

The above described situations are influenced by other factors related to world trade, CAP 
development and technology. Their influence should be considered in view of their effect on the 
biofuel supply function, which determines in turn the agricultural impact. Eliminating the trade 
barriers for biofuels and the related products (e.g., bio-ethanol, vegetal oils, etc.) would put a 
limit to feedstock price increase, thus limiting the potential effect on the EU agriculture (effects 
would be distributed worldwide). A full CAP implementation and developing world trade 
agreements couple with the former scenario (reduction of trade barriers), but the most relevant 
impact is linked to the deactivation of the UE production potential (which makes feedstock 
supply function more rigid in the short-medium term). Finally, the wide development and 
diffusion of second generation fuel technology at an economically sustainable level would have 
the opposite effect through a land saving effect (the same amount of biofuel could be produced 
on a lesser stock of land). 
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Finally, it should be reminded that the above described effects depend on real-life situations. 
Biofuel policy implementation schemes and their related effectiveness are crucial at this level. It 
is useful to recall that EU biofuel policy defines the prospects for the biofuel sectors over the 
long term, but real biofuel policy implementation depends on national policies. The national 
scheme of implementation and the real structural and system context influence the effective 
attractiveness and performance of the biofuel sector, the industrial operators' expectations and 
the levels of investment. 
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2. Overview on the biofuel industry 
The following sections provide an overview of the biofuel industry in the EU and in the key 
third countries. 
 

2.1. Biofuel production 

The EU biofuels industry has benefited from a remarkable development in both the biodiesel 
and bioethanol sectors since the publication of Directive 2003/30 CE on the promotion of 
biofuels, and an equally remarkable growth in production capacity is expected in the short-to-
medium term. The most recent data indicate for 2006 a total EU production of around 5,5 billion 
litres of biodiesel (see Table 2.1) and of slightly less than 1,6 billion litres of bioethanol (see 
Table 2.2). 

EU Biodiesel production has more than doubled between 2004 and 2006. The main producers in 
2006 were Germany (3 billion litres, i.e. nearly 55% of total EU production), France (over 0,8 
billion litres) and Italy (0,5 billion litres). Several Member States reached significant production 
volumes only in 2006; Finland, Hungary and Luxembourg had not yet started biodiesel 
production in 2006. 

EU Bioethanol production tripled between 2004 and 2006. The main producers in 2006 were 
Germany, Spain (both with production volumes of about 0,4 billion litres) and France (0,3 
billion litres), together accounting for around 70% of the total EU production. 15 Member States 
(MS) still had to start bioethanol production in 2006. 

However, despite the production increase, the EU processing industry is working considerably 
below its overall production capacity. 
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Table 2.1 EU production of biodiesel, 2004-2006 (million litres) 

2004 2005 2006
Germany 1.176 1.897 3.025 54,44% 157,2%
France 395 559 844 15,19% 113,5%
Italy 364 450 508 9,14% 39,7%
United Kingdom 10 58 218 3,93% 2033,3%
Austria 65 97 140 2,52% 115,8%
Poland 114 132 2,37% n.a.
Czech Republic 68 151 122 2,19% 78,3%
Spain 15 83 113 2,02% 661,5%
Portugal 1 103 1,86% n.a.
Slovakia 17 89 93 1,68% 446,7%
Denmark 80 81 91 1,64% 14,3%
Greece 3 48 0,86% n.a.
Belgium 1 28 0,51% n.a.
The Netherlands 20 0,37% n.a.
Sweden 2 1 15 0,27% 828,6%
Slovenia 9 13 0,22% n.a.
Romania 11 0,20% n.a.
Lithuania 6 8 11 0,20% 100,0%
Latvia 6 8 0,14% n.a.
Bulgaria 5 0,08% n.a.
Ireland 5 0,08% n.a.
Malta 2 2 0,04% n.a.
Cyprus 1 1 0,02% n.a.
Estonia 8 1 0,02% n.a.
Finland 0,00% n.a.
Hungary 0,00% n.a.
Luxemburg 0,00% n.a.
European Union 2.197 3.618 5.557 100,0% 153,0%

Var. 06 
on 04 
(%)

% on 
total 
2006

no production
no production
no production

Member State
Year

 
Source: own extrapolations from European Biodiesel Board (EBB) data. 
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Table 2.2 EU production of bioethanol, 2004-2006 (million litres) 

2004 2005 2006
Germany 25 165 431 27,06% 1624,0%
Spain 254 303 396 24,86% 55,9%
France 101 144 293 18,39% 190,1%
Poland 48 64 161 10,11% 235,4%
Sweden 71 153 140 8,79% 97,2%
Italy 0 8 78 4,90% n.a.
Hungary 0 35 34 2,13% n.a.
Lithuania 0 8 18 1,13% n.a.
Netherlands 14 8 15 0,94% 7,1%
Czech Republic 0 0 15 0,94% n.a.
Latvia 12 12 12 0,75% 0,0%
Finland 3 13 0 0,00% -100,0%
Austria 0,00% n.a.
Belgium 0,00% n.a.
Bulgaria 0,00% n.a.
Cyprus 0,00% n.a.
Denmark 0,00% n.a.
Estonia 0,00% n.a.
Greece 0,00% n.a.
Ireland 0,00% n.a.
Luxemburg 0,00% n.a.
Malta 0,00% n.a.
Portugal 0,00% n.a.
Romania 0,00% n.a.
Slovakia 0,00% n.a.
Slovenia 0,00% n.a.
United Kingdom 0,00% n.a.
European Union 528 913 1.593 100,0% 201,7%

Member State
Year Var. 06 

on 04 
(%)

% on 
total 
2006

no production
no production
no production
no production
no production
no production
no production
no production

no production
no production
no production

no production
no production
no production
no production

 
Source: own extrapolations from European Bioethanol Fuel Association (EBIO) data 
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2.2. The biofuel world market 

Biofuel production and trade have experienced a remarkable growth at a global level in recent 
years; most of such expansion has been concentrated in Brazil, the United States and the EU. 

Due to the relatively recent growth of the biodiesel industry, it is difficult to build up consistent 
and reliable historical series of data about the production, especially at a global level. The EU is 
by far the most important biodiesel producer in the world, accounting for over 75% of total 
production in 2006 (see Table 2.3). The growth of the industry at the global level is mostly 
related to the expansion within the EU. However, the most remarkable relative increases in 
production volumes between 2005 and 2006 have been recorded in the United States (+200%). 
 

Table 2.3 World production of biodiesel, 2005-2006 (billion litres) 

2005 2006
European Union 3,62 5,56 76,0% 53,5%
 - Germany 1,90 3,03 41,4% 59,2%
 - France 0,56 0,84 11,6% 50,8%
 - other 1,15 1,69 23,1% 47,4%
United States 0,28 0,85 11,6% 203,6%
Other n.a. 0,90 12,3% n.a.
World 3,90 7,31 100,0% 87,4%

Member State
Year Var. 06 

on 05 
(%)

% on 
total 
2006

 
Source: own extrapolations from EBB, F.O. Licht and GSI data 

 
The bioethanol industry being more established, the pace of its growth at a global level has been 
somewhat slower in the last years (see Table 2.4). Despite this fact, the sector benefited from a 
remarkable expansion – also considering the much greater production volumes involved at a 
global level – between 2000 and 2006 (+75%). Cereal-based production in the United States has 
grown at a steady pace, reaching volumes which are comparable with the ones achieved by 
Brazil, the traditional leader at a global level, where bioethanol is derived from sugar cane. 
Together, the United States and Brazil accounted for over 70% of world production in 2006; the 
importance of EU and China was significantly smaller (around 7% each). 
 

Table 2.4 World production of bioethanol, 2000-2006 (billion litres) 

2000 2001 2002 2003 2004 2005 2006
United States 7,60 8,12 9,59 12,06 14,31 16,21 19,85 38,7% 161,2%
Brazil 10,61 11,50 12,61 14,73 14,66 16,06 17,82 34,7% 68,0%
European Union 2,42 2,58 2,51 2,47 2,45 2,79 3,44 6,7% 42,1%
China 2,97 3,05 3,15 3,40 3,50 3,50 3,55 6,9% 19,5%
India 1,72 1,78 1,80 1,77 1,23 1,10 1,65 3,2% -4,1%
Others 4,09 4,29 4,41 4,58 4,56 4,63 5,01 9,8% 22,5%
World 29,41 31,32 34,07 39,01 40,71 44,29 51,32 100,0% 74,5%

Country / Region
Year Var. 06 

on 00 
(%)

% on 
total 
2006

 
Source: own extrapoltions from F.O. Licht and GSI data. 

 
No reliable and comprehensive datasets are yet available for the biodiesel global trade flows. 
According to the available literature, the most likely magnitude of biodiesel global trade is 
probably of less than 0,5 billion litres: most of it can be attributed to intra-EU trade flows. 

As far as bioethanol trade flows are concerned, their extent is 10 times higher if compared to the 
biodiesel ones, and has more than doubled between 2000 and 2006 (see Table 2.5). The bulk of 
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exports (nearly 60% of world total in 2006) originates from the Americas (mostly from Brazil); 
the EU and Asia (especially Pakistan) are significant exporters as well. As regards imports, 
nearly half of them were directed towards the American countries in 2006 (mostly towards the 
United States); the EU accounted for another 30% of world bioethanol imports. 
 

Table 2.5 World trade of bioethanol, 2002-2006 (billion litres) 

2002 2003 2004 2005 2006

Americas 1,48 1,57 3,20 3,54 4,66 59,7% 214,9%
Africa 0,18 0,20 0,17 0,38 0,33 4,2% 83,3%
European Union 0,90 1,09 0,98 1,26 1,31 16,8% 45,6%
Asia 0,58 0,84 0,50 0,61 1,34 17,2% 131,0%
Others 0,08 0,11 0,11 0,14 0,17 2,2% 112,5%

Americas 0,86 1,32 1,59 1,57 3,72 47,6% 332,6%
Africa 0,09 0,10 0,16 0,22 0,15 1,9% 66,7%
European Union 1,05 1,13 1,60 2,00 2,36 30,2% 124,8%
Asia 0,86 0,86 1,25 1,55 1,05 13,4% 22,1%
Others 0,36 0,40 0,36 0,59 0,53 6,8% 47,2%
World total trade 3,22 3,81 4,96 5,93 7,81 100,0% 142,5%

Exports from:

Imports by:

Items                
Country / Region

Year Var. 06 
on 00 
(%)

% on 
total 
2006

 
Source: own extrapolations from FAO-GBEP data 

 
2.3. The regulatory framework 

2.3.1. The European Union 
The policy framework for promoting biofuels usage in the transport sector within the EU – in 
line with the strategies set out in the White Paper “European Transport Policy for 2010: Time to 
Decide” – was first defined by the Directive 2003/30/EC. The Dir. 2003/30 urged Member 
States to set national indicative targets to ensure that a minimum share of biofuels and other 
renewable fuels is placed into their markets for a subsequent usage in the transport sector. The 
reference value set by the Dir. 2003/30 for 2010 is equivalent to 5.75% of all oil and oil diesel 
allocated in the market, measured on the basis of the energy content. Member States may set 
targets lower than the reference value, but they have to provide the Commission with adequate 
motivations. Dir. 2003/30 had to be transposed into the national legislation by Member States by 
the date 31st of December 2004. 

The Directive 2003/96/EC gave also the permission to Member States to support biofuels usage, 
through total or partial tax exemptions, under the following conditions: avoiding over-
compensation; a 6-year time limit for the duration of the support; avoiding the creation of 
barriers to the free circulation of goods within the internal markets; avoiding the distortion of 
competition. 

On 23rd of January 2008, the Commission presented a proposal on the promotion of the use of 
energy from renewable sources setting a 10% binding minimum target for the market share of 
biofuels in 2020 to be observed by all Member States. 

The measures introduced by Member States to meet their national targets are basically of two 
types: 

• Tax exemptions: They are at present the most popular policy measure adopted by Member 
States to promote biofuels; in some cases, they are granted to limited quantities of biofuels 
(“quota-based approach”). 
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• Biofuel obligations: They require fuel suppliers to place a specified quota of biofuels on 
the market (generally calculated as a percentage of the total amount of placed fuels). Such 
measure has gained increasing success among Member States. 

An overview on the implementation of the Dir. 2003/30 in the Member States in 2007 is 
provided in Box 2.1. 
 

Box 2.1 Implementation of Dir. 2003/30 in the EU Member States, 2007. 

Member state Substitution targets (T) or mandatory 
blending quantities/shares (M) 

Excise tax exemption: 
for biodiesel (BD); for bioethanol (BE) 

unlimited (U) or within quotas (Q); 
full (F) or partial (P) 

Austria M 2007 = 2,50% 
2010 = 5,75% BD and BE U F 

Belgium T 2007 = 3,50% 
2010 = 5,75% BD and BE Q F 

Bulgaria T 2008 = 2,00% 
2010 = 5,75% BD and BE U F 

Cyprus T 2007 = 1,00% 
2010 = 2,50% BD and BE U F 

Czech Republic T 2007 = 2,00% 
2010 = 5,75% 

BD (BE under 
consideration) U F 

Denmark T 2010 = 5,75% BD and BE U BD = F / BE = P 

Estonia T 2007 = 2,00% 
2010 = 5,75% BD and BE U F 

Finland (M)7 2008 = 2,00% 
2010 = 5,75% No exemption   

France T (M)8 2007 = 3,50% 
2010 = 7,00% BD and BE Q P 

Germany M 

2007 = 4,4% for diesel and 1,2% 
for petrol 

2010 = 4,4% for diesel, 3,6% for 
petrol, 6,75% combined 

BD and BE 
exceeding 
mandatory 

blending share 

U P (F for pure BE) 

Greece T 2007 = 1,70% 
2010 = 5,75% 

BD (BE under 
consideration) Q F (P for BD outside 

quotas) 

Hungary T 2007 = 2,00% 
2010 = 5,75% BD and BE U 

P (F for some types 
of BD and for pure 

BE) 
Ireland T (M)9 2010 = 5,75% BD and BE Q F 

Italy T 2008 = 2,50% 
2010 = 5,75% BD and BE Q P 

Latvia T 2010 = 5,75% BD and BE U P (F for BD 100% 
from rapeseed oil) 

Lithuania T 2010 = 5,75% BD and BE U F 

Luxembourg M 2007 = 2,00% 
2010 = not yet defined Pure BD and BE U F 

Malta T 2010 = 1,25% BD U P 

Poland T 2007 = 2,30% 
2010 = 5,75% BD and BE U P 

Portugal T 2010 = 5,75% BD and BE Q 
P (F for small 

dedicated 
producers) 

                                                 
7  Mandatory from 2008. 
8  Targets are officially not mandatory, but distributors must pay general tax on polluting activities in addition to 

excise tax if they fail to comply with them. 
9  Mandatory from 2009. 
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Member state Substitution targets (T) or mandatory 
blending quantities/shares (M) 

Excise tax exemption: 
for biodiesel (BD); for bioethanol (BE) 

unlimited (U) or within quotas (Q); 
full (F) or partial (P) 

Romania T 2007 = 2,00% 
2010 = 5,75% BD and BE U F 

Slovakia M 2007 = 2,00% 
2010 = 5,75% BD and BE U P (F for pure BD) 

Slovenia M 2007 = 2,00% 
2010 = 5,00% BD and BE U P (F for pure BD 

and BE) 

Spain T 
(M)10 2010 = 5,75% BD and BE U F 

Sweden T 2010 = 5,75% BD and BE U F 
The 

Netherlands M 2007 = 2,00% 
2010 = 5,75% BD and BE U P 

United Kingdom (M)11 2008 = 2,50% 
2010 = 5,00% BD and BE U P 

Source: MS 2007 reports submitted to the Commission under Art. 4 of Dir. 2003/30 EU 

 
2.3.2. Main competitors 
 
Brazil 
Brazil has gained a remarkable experience in the implementation of policies aimed at supporting 
biofuel consumption and usage, especially as regards bioethanol. 

The current policy mix is composed of the following elements (FAO-GBEP, 2007): 

• Biofuel obligations (“blending share mandates”): Mandatory blending of anhydrous 
ethanol with petrol has been set at 25%, with effect from 01-07-2007. The so-called 
“biodiesel law” of 2005 established minimal blending targets of biodiesel to diesel fuel 
of 2% and 5%, to be accomplished by 2008 and 2013, respectively. 

• Tax exemptions: Under the “Social fuel” program, different levels of fiscal incentives 
were granted to biofuel producers (up to complete exemption), showing the purchase of 
a minimum share of raw materials from small farmers at favourable conditions. In 
addition, the rate of the Brazil Federal Tax on industrialized goods was adjusted to zero 
for biodiesel production. 

• Direct support to investments in the agricultural and processing stages of the biofuels 
supply chains, and in research and development activities in the biofuels sector. 

• Promotion of biofuels usage through differentiated rates of the Brazil Federal Tax on 
industrialized goods for vehicles running on hydrous ethanol and gasoline (“flexi-fuel” 
vehicles). 

United States 
Total government support for biofuels in the United States reached USD 6.3–7.7 billions in 
2006, with much of this quota being directed to bioethanol. Total support should reach around 
USD 13 billion in 2008 and almost USD 16 billion by 2014. These estimates do not include the 
numerous subsidies currently implemented at State level, nor the cost of a more stringent 

                                                 
10  Mandatory from 2009. 
11  Mandatory from 2008. 
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mandate for renewable fuels consumption, which should hence be viewed as conservative 
(Koplow, 2007). 

The support policy is granted through a vast array of often overlapping measures at Federal, 
State and Municipal level (FAO/GBEP, 2007; Koplow, 2007; Steenblik, 2007). 

• Excise tax credits granted to biofuel blenders represent most of the subsidies granted at 
Federal level, and vary with the type of feedstock used. Tax credits are combined with 
biofuel obligations (“blending share mandates”) that can be met by either bioethanol or 
biodiesel: 2.78% by volume of petrol consumption in 2006 (15 billion litres); 28 billion 
litres by 2012. Moreover, blending share mandates specifically for bioethanol or 
biodiesel have been set in several U.S. States. 

• Biofuel price support measures – for example, barriers to imports and domestic 
purchase mandates - protect U.S. biofuel producers from international competition, and 
currently represent the second main instrument of support for bioethanol (estimated to be 
worth roughly USD 17 billion). 

• Energy crop subsidies - aimed at providing lower-priced feedstock to biofuel producers 
- remain an important form of support, especially in the ethanol sector, but they are 
currently declining due to higher crop prices in recent times. 

 

2.4. Biofuel policy effectiveness 

The conceptualisation of the biofuel policy measures, developed in § 1, has shown the economic 
mechanism funding the effectiveness of incentives, their potential effects and limits. Empirical 
data provided in the previous paragraphs confirm the conceptual analysis and the role of biofuel 
policy in promoting the sector, not only within the EU, but also in the major producing countries 
worldwide. 

The development of the biofuel sector witnessed at the EU level after 2003 should not be 
exclusively ascribed to the most recent biofuel legislation. The time lag between biofuel policy 
timing and the development of the industrial hardware now under production shows that 
industrial strategies have largely anticipated final political decision, made on the basis of 
expectations formed during the last decade. The already announced willingness to continue and 
reinforce biofuel policy beyond the year 2020 should contribute to further strengthen 
industrialists' expectations over the longer term. Theoretically, the s.c. announcement effect 
should translate into a reinforcement of the sector. 

Despite the impressive production trend described in the previous paragraphs, the overall 
effectiveness of biofuel policy is still modest. A good aggregate indicator of the effectiveness of 
policy measures aimed at promoting biofuel usage in the EU is the share of biofuels in total fuel 
consumption for transports. Table 2.6 shows the latest updates on this respect. 

When considering that the target set by the Dir. 2003/30 for 2010 is equivalent to 5.75% of all 
oil and oil diesel placed in the market at a EU level, it is evident that further progress is still 
needed, and that it has to be achieved over a relatively short time-span. 

Comparing the data of Table 2.6 with the existing large industrial capacity (under-exploited on 
average) and the attractive long-term perspective for the development of the sector, it may be 
argued that the potential effectiveness of biofuel policy is hindered by a series of factors. In 
particular, factors concerning the biofuel policy implementation scheme and system factors 
should be called into question. Tax exemption and exemption quota, and their combinations are 
widely applied across the EU, but they do not seem to be associated to a relevant production 
performance to a wider extent. Mandatory blending quotas, that should be considered the most 
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efficient tool to comply with blending targets, even in the absence of tax exemption, are applied 
only to few Member States, and the greater biofuel producers are among them12. 

This may first lead to the general conclusion that more stringent biofuel policy measures 
determine a higher credibility of the policy itself, and they may lead to better results. Secondly, 
the fact that similar incentive schemes (such as tax exemption and blending quota) are applied 
all over Europe with different degrees of effectiveness suggests that the final policy 
effectiveness is also influenced by other factors. 

A recent DEIAgra study (DEIAgra, 2006) shows that contingent situations at different levels in 
the supply chain, at demand level, and, generally, in the social and economic system can 
actually influence policy effectiveness. At a demand level, social concern has been raised about 
the technical effectiveness of biofuels, and about the adaptation cost of related infrastructures 
(e.g. car engines). In some cases, environmental concerns (associated to the risk for landscape 
and bio-diversity) have been raised by the public, with negative feedback on the implementation 
of biofuel plants at local level. 

At agricultural level, the shifting from food to energy crops might be in some cases a real 
innovation for farmers. Farmers generally accept the economic opportunity provided by the shift 
from food to energy crops and the required technical innovation at farm level, but some 
problems may arise about the suitability of the energy crops, in relation to the local environment 
(concerns about the  agronomic vocation of the soil and the role of energy crops in the 
agronomic rotation), as well as to the related farm organisation (availability of cropping and 
harvesting machinery, storing facilities, transport and logistics). 

Beyond the farm, the proximity to biofuel plants and transport facilities are an obstacle to the 
local spread of energy oriented crops. This problem affects in turn the location strategy of 
industrial plants, which need a constant supply of bio-masses. Beside these technical factors, the 
organisation of the existing supply chain organisation13 has proved a relevant factor influencing 
the success or the failure of the final biofuel production. 

 

                                                 
12  In 2007 these were Austria, Germany, The Netherlands, Luxembourg, Slovakia and Slovenia. In France 

blending is not mandatory in itself but the taxation system on pollution is likely to have the same effect. In 
other countries, such Spain, Finland and Ireland, blending should become mandatory in the short term. 

13  The organisation of the supply chain is the way the actors operating within the supply chain establish economic 
or functional relationships with each other. The main actors operating within the biofuel supply chain are 
farmers producing biomass, industrials processing biomass into biofuel, distributors and operators of the 
distribution network. Two aspects mainly determine the organisation of the supply chain: the regulation of the 
economic transactions (through contracts or simply through market mechanisms) and the degree of 
coordination (vertical and horizontal) among the levels of the supply chain. 
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Table 2.6 Progress in the usage of biofuels in the EU Member States, 2003-2005 

Share of biofuels on total fuel 
consumption for transports (%) 

Member States 
2003 2004 2005 

National 
indicative target 

2005 (%) 

Austria 0.06 0.06 0.93 2.50 

Belgium 0.00 0.00 0.00 2.00 

Cyprus 0.00 0.00 0.00 1.00 

Czech Republic 1.09 1.00 0.05 3.7014 

Denmark 0.00 0.00 no data 0.10 

Estonia 0.00 0.00 0.00 2.00 

Finland 0.11 0.11 no data 0.10 

France 0.67 0.67 0.97 2.00 

Germany 1.21 1.72 3.75 2.00 

Greece 0.00 0.00 no data 0.70 

Hungary 0.00 0.00 0.07 0.60 

Ireland 0.00 0.00 0.05 0.06 

Italy 0.50 0.50 0.51 1.00 

Latvia 0.22 0.07 0.33 2.00 

Lithuania 0.00 0.02 0.72 2.00 

Luxembourg 0.00 0.02 0.02 0.00 

Malta 0.02 0.10 0.52 0.30 

The Netherlands 0.03 0.01 0.02 2.0015 

Poland 0.49 0.30 0.48 0.50 

Portugal 0.00 0.00 0.00 2.00 

Slovakia 0.14 0.15 no data 2.00 

Slovenia 0.00 0.06 0.35 0.65 

Spain 0.35 0.38 0.44 2.00 

Sweden 1.32 2.28 2.23 3.00 

United Kingdom 0.02616 0.04 0.18 0.1917 

EU-25 0.50% 0.70% 1.00% 
(estimate) 1.40% 

Source: COM(2006) 845 final 

 
To conclude, the above outlined situations suggest that the whole producing system is still 
showing constraints which currently hinder the full deployment of the potential biofuel policy 
impact. Should policy measures become more effective (e.g. shifting from incentive to 
                                                 
14  2006. 
15  2006. 
16  0.03% in volume terms, equating to 0.26% in energy content, assuming 100% biodiesel. 
17  0.3% in volume terms, equating to 0.19% in energy content, assuming 50:50 split between biodiesel and 

bioethanol. 
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compulsory blending targets) quite new situations would appear at the agricultural level, which 
are very difficult to foresee18. 

 

                                                 
18  Just to exemplify, a reasoning exercise could be proposed. The substitution of biofuel incentives with 

compulsory incorporation targets would reduce the attractiveness of the sector; in this case, oil price trend 
would be the relevant driving factor determining the relative attractiveness of the biofuel sector. It is, in any 
case, reasonable to assume that industrial processors would be pushed to reach higher efficiency levels to 
counterbalance incentive elimination. Given that a part of the (increased) biofuel production cost would be 
transmitted to the final consumer, the derived demand for feedstock would increase to satisfy the incorporation 
target. Feedstock prices would increase anyway and processors' efficiency-based strategies would certainly be 
transmitted backward to agriculture, probably with relevant structural impact. It is easy to understand that a 
variety of scenarios may appear, determined by the trend of oil prices and by the supply strategies of the 
processors. 
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3. Scenario analysis 
In this chapter we provide the basic conceptual framework to analyse how feedstock price 
variation translates into an impact at the agricultural level. The conceptual framework is based 
on micro-economic theory applied at a farm level, in particular to farmers’ decision about 
resources allocation. Secondly, we provide some highlights on the methodology of impact 
assessment. Finally, we describe the scenarios and the agricultural impacts. 
 

3.1. Basic concepts for the agriculture impact analysis  

Crop prices are the main economic signals which determine farmers' choice about resource 
allocation. Higher crops prices for energy destination compared to food uses would determine 
resource allocation toward the biofuel sector. At a farm level, this could imply (i) the change 
from a food crop to an energy crop or (ii) simply the shifting of the marketing channel of the 
same crop (e.g. maize) from food or feed industry to bioenergy industry, this substantiates a 
sector decision which farmers take at the farm level. Sector decisions are based on the 
profitability comparison amongst the real alternatives available to farmers, where profitability is 
jointly determined by the costs of production and the gross farm income. The economic analysis 
of the sector choices at the farm level is described in Figure 3.1. Given a limited amount of land, 
its optimal allocation among two alternative crops A and B (e.g. food and non-food crops) is 
determined by the comparison of the marginal incomes from the crops, which depend on the 
prices of A and B (the cost of the land is presumed to be fixed for both A and B crops). Starting 
from an existing balance (point Y in the figure) determined by the initial prices of A and B 
(respectively, PA and PB with PA < PB), if the price of A rises over the price of B (P'A > PB), 
farmers will adapt to the new price system by displacing an amount of land from the sector A to 
B, determining a new balance in land allocation (Y'). 
 

Figure 3.1 Effects of crops price variation on the use of land 

Land  in  crop  A 

B 

y 

Land  in  
crop B 

y ' 

A 

B' 

A' 

(P A  < P B  ) 

(P A  > P B  ) 

 
Source: own extrapolations 

 
Coming back to the above mentioned cases, if (ii) occurs, sector choice just implies a marketing 
channel differentiation. This mainly determines transaction costs (e.g., the cost of establishing 
and securing commercial relationships with new partners). Case (i) also implies a shift among 
crops (e.g., from cereals to oil seed crops; see the case described in Figure 3.1). When this 
occurs, some technical adjustment might be required at a farm level. Sector choice at the 
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agricultural level defines the geographical location of the energy crop production, and some of 
the environmental impacts associated to biodiversity modification in relation to the shift from Y 
to Y'. 

Once sector choices and related technical adjustments are set up, the level of input use can be 
decided. As for sector choice, crop price (compared with the input cost) is the driver for 
deciding about the quantity of variable inputs to be allocated, which determines in turn the 
volume of output. The volume of input (together with the geographical location) determines the 
environmental impact of the production. The conceptual scheme linking the price of the output 
(which is in our case the feedstock price for biofuel production in comparison to food industry) 
to the input use is analysed in Figure 3.2 below. The optimal volume of input on the production 
function (Y) is reached when the marginal production cost equals the output price (marked by 
the slope of the curve X, the function cost of input). This optimal situation is defined by point A, 
and corresponds to the volume of input XA. When crop price rises up, the whole production 
function shifts upwards to Y'. Given the cost of input, point A shifts consequently to A', 
corresponding to the volume of input X'A (> XA). A greater amount of variable inputs 
determines more significant environmental impacts. It is worth underlining that variable inputs 
are technological inputs (such as pesticides and fertilisers), as well as natural inputs (water).  
 

Figure 3.2 Effect of feedstock price on variable input use 
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X A InputX' A

X
Y

Y'

A

A'

 
Source: own extrapolations 

 
Finally, the global environmental impact should be considered. This is the impact on the 
environment determined when the whole CO2 balance sheet is taken into account, from the 
production of biomasses to the production and use of biofuels. 
 

3.2. General methodology and assumptions 

In this section we introduce the methodology for the impact analysis assessment which is 
articulated into two phases concerning, respectively, the short-medium term and the long term, 
as detailed below. 
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3.2.1. Short-medium term impact assessment 
The first phase of the impact assessment concerns the short-medium term (2010). This 
evaluation is based on quantitative and qualitative means of analysis. In the short term, the 
evaluation of the agricultural impacts due to biofuel production is based on the existing and 
planned biofuel industries. Biofuel industrial potential is a realistic indicator of how much 
biofuel can be produced, whatever is the planned incorporation target defined by the biofuel 
policy. Starting from this information, three feedstock price levels (low, medium, high) have 
been defined. Feedstock price levels determine the activation rate of the biofuel production 
potential. The underlying hypothesis is that biofuel producers will activate planned plants if 
feedstock prices are convenient (which is also a realistic hypothesis about the likely biofuel 
producers behaviour confronted with the increase of feedstock prices). The activation degree of 
biofuel plants is the first factor which determines feedstock demand and the potential intensity 
of the agricultural impacts. In More detail, the main steps of the process are: 

a) Identification of biofuel production potential. As at the end of 2007, a number of biofuel 
plants were working all over the EU, and some others were planned. Currently operating 
plants are the actual production potential, while planned plants are the future potential 
production in the short-medium term (as of 2010). All of these plants have been identified in 
term of production capacity, geographic location, feeding materials (local, imported). The 
production potential has also been evaluated for the most important world competitors in the 
sector (particularly, the US). Other relevant assumptions at this level are that: (i) the current 
share of bioethanol and biodiesel production in overall biofuel production is assumed to be 
constant, and (ii) no use of second generation biofuels is considered. 

b) Identification of additional need for land. Through adequate coefficients, the biofuel 
production potential is translated into additional feedstock demand (see Table 3.1 at the end 
of this section). The additional demand for feedstock is then translated into the 
corresponding stock of agricultural land (see Table 3.2 and Table 3.3 at the end of this 
section) needed to supply the biofuel industry. Relevant assumptions at this level are: (i) the 
reference to a selected range of energy crops for bioethanol and biodiesel production (wheat, 
barley, maize, sugar-beet, oilseeds); (ii) constant energy crop yields looked at over time. 

c) Feedstock prices hypothesis. The activation of the industrial potential depends on the level 
of feedstock prices. We call these prices exogenous prices. As mentioned above, the 
rationale behind this assumption is that current and planned plants have been projected 
according to adaptive expectations based on past feedstock price trends, but biofuel 
operators will adapt their implementation plans in relation to the real current prices, given 
the relevance of feedstock in the biofuel production cost. Three levels of feedstock prices 
have been defined (low, medium and high prices for the relevant crops mentioned under (b) 
with reference to real prices over 2003-2005. The assumption is made that (i) low feedstock 
prices correspond to a complete (100%) activation of planned plants, (ii) medium prices 
correspond to a 75% plant activation, (iii) high prices correspond to a 50% plant activation 
(the activation rates corresponding to feedstock prices must be considered as merely 
representative). In this way, the hypothesis about feedstock prices defines the set of 
scenarios concerning the activation rates of the biofuel industry. 

d) Feeding strategies hypothesis. Each of the above-mentioned scenarios is in turn articulated 
into three different scenarios corresponding to hypotheses about the way additional 
feedstock demand is satisfied. Actually, the supply of additional feedstock can be based (i) 
on the world market, (ii) on EU agriculture, (iii) on both world market and EU agriculture. 
The implications stemming from the hypothesis above are quite relevant in the context of the 
study. At this level, it is worth outlining that they correspond to different impacts on 
agriculture: in fact, as the quota of additional feedstock demand placed on the world market 
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increases, the impact on EU agriculture decreases. Following this reasoning, we have 
defined the above mentioned scenarios as: 

• Low-impact scenario (LIS), based on the satisfaction of additional feedstock demand by 
importation (this corresponds to the lowest impact on EU agriculture) 

• High-impact scenario  (HIS), based on the production of all the additional feedstock 
demand within the EU, as much as technically feasible19 (this corresponds to the highest 
impact on EU agriculture); 

• In-between scenario (IBS), based on the hypothesis of a 50% importation of the 
additional feedstock demand. 

At the end of this section, Box 3.1 provides for more information about the single scenario 
methodology. 

e) Scenarios outcome. The increased demand for feedstock in the short-medium term 
determines in turn a price increase, which adds to the exogenous price. We define these 
prices as endogenous prices, in the sense that they are the result of the additional feedstock 
demand determined by the activation of the biofuel industry. The scenario outcomes are 
defined in terms of: 

• price increase 

• land required to satisfy additional feedstock demand. 

Endogenous prices are calculated according to the application of the elasticity concept20 and, 
at this level, under the assumption of an unvaried production of crops for energy uses. In this 
view, they represent the instantaneous impact of the additional demand of feedstock 
(feedstock production adjustment following the endogenous price trend will be further 
considered qualitatively).  Land requirement is evaluated by quantitative means for the three 
levels of exogenous prices, and for high-impact scenarios.  

f) Agricultural impacts. The impacts on agriculture are evaluated on the basis of the single 
scenario results, and in view of the planned biofuel industry development. Evaluations are 
mainly qualitative, concerning the potential re-arrangement of land use in the main 
producing MSs. 

                                                 
19  Some of the current and planned plants are projected to transform oil palm and other commodities, which 

cannot be produced in the EU. Such plants will be fed by imported commodities in any case. Thus, their impact 
on the EU agriculture is not considered.  

20  The price elasticity coefficient applied is -0.07. 
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Box 3.1 The scenario rationale 

The figure below describes at a glance the methodology applied to the short-medium term impact evaluation, in 
particular: 

• The relations between the exogenous feedstock prices and the activation rate of the biofuel industry. Low 
exogenous prices determine a high biofuel industry activation rate (and vice versa). The level of exogenous 
prices and biofuel industry activation rates should be considered independent variables in the scenarios; they 
reflect the possible feedstock price trend independently from biofuel production (e.g., crops prices determined 
by the general market balance of agricultural products). 

 

Relevant relations behind the scenarios 

Feedstock prices
(exogenous prices)

Low Medium High

World market
(LIS)

EU27 agriculture
(HIS)

UE27 + World market
(IBS)

Bio-fuel industry
activation rate 100% 75% 50%

High feedstock 
demand

Moderate feedstock 
demand

Low feedstock
demand

Supplying strategies

Feedstock endogenous prices

 
• The supplying strategies to feed the biofuel industry. The activation rate of the biofuel industry proportionally 

determines the demand for feedstock. Given such feedstock demand, the impacts on EU agriculture depend on 
the assumptions about the feeding strategies of the biofuel industry. When the additional demand for feedstock 
is addressed to the global market (open-market hypothesis), the impacts on EU agriculture are low (potential 
impacts are distributed across the world agriculture). The open-market hypothesis corresponds to a situation 
where no barriers are established in globalized trade. On the other hand, if we assume a feeding strategy 
based on the EU market exclusively (closed-market hypothesis), the whole impact of the additional feedstock 
demand is borne by the EU agriculture. This corresponds to the highest impacts for the EU agriculture. In the 
in-between scenario, feedstock supply derives from both the domestic market and from importation, an 
intermediate situation between high and low impact scenarios. 

• The meaning of endogenous prices. Endogenous prices are determined by the increased demand for 
feedstock in relation to the feeding strategies of the biofuel industry. They underline the fact that the biofuel 
production itself is responsible for the price increases, whatever is the exogenous feedstock price. Endogenous 
prices are the dependent variables of the scenarios. 

Source: own extrapolations 
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Table 3.1 Conversion rates from grains to biofuels 

Bioethanol 
(tons of grains per 1,000 litres) 

Biodiesel 
(tons of grains per 1,000 litres) 

Wheat 2.70 Rapeseed 2.65 

Barley 3.40 Sunflower 2.65 

Rye 3.40 Soy 2.75 

Maize 2.30   

Beet 10.00   

Source: data from EUBIA 

 
Table 3.2 Yields of bioethanol crops used in the scenario analysis (t/ha; 2003-2005 average). 

EU 
Member States Wheat Barley Rye Maize Sugar Beet 

Austria 5.33 4.76 3.99 9.60 66.33 
Belgium 8.43 7.59 - 11.17 68.43 
Bulgaria 3.12 2.67 1.58 4.55 22.17 
Cyprus - 1.20 - - - 

Czech Republic 5.40 4.44 6.08 7.19 53.67 
Denmark 7.13 5.11 4.78 - 57.56 
Estonia 2.66 2.33 2.48 - - 
Finland 3.53 3.36 2.20 - 37.46 
France 7.30 6.49 4.84 8.56 79.05 

Germany 7.62 6.16 5.37 8.61 60.92 
Greece 2.92 2.52 1.74 8.93 62.88 
Hungary 4.56 3.90 2.59 7.14 32.51 
Ireland 9.26 6.71 - - 59.79 

Italy 5.36 3.80 2.91 9.28 50.77 
Latvia 3.12 2.24 2.42 - 37.72 

Lithuania 3.37 2.53 2.14 2.52 37.15 
Luxembourg 6.27 5.51 6.39 8.80 - 

Malta - - - - - 
Netherlands 8.71 6.08 4.67 12.00 64.67 

Poland 3.83 3.11 2.39 5.17 40.48 
Portugal 1.55 1.51 0.96 5.25 74.72 
Romania 2.60 2.39 2.08 3.84 26.05 
Slovakia 4.38 3.78 3.04 6.27 47.87 
Slovenia 4.47 3.83 3.01 7.70 44.62 

Spain 2.85 2.45 1.57 9.95 70.35 
Sweden 5.93 4.08 5.26 - 48.22 

United Kingdom 7.93 5.85 6.18 - 58.03 

Source: own extrapolations from EUROSTAT data 
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Table 3.3 Yields of biodiesel crops used in the scenario analysis (t/ha; 2004-2006 average)* 

Member 
State 

Rape 
seeds 

Sun 
flower 

soy 
beans 

Member 
State 

Rape 
seeds 

Sun 
flower 

soy 
beans 

Austria 3.20 2.60 2.65 Latvia 1.80 1.50 1.00 

Belgium 3.97 2.00 2.00 Lithuania 1.66 1.50 1.00 

Bulgaria 1.92 1.63 1.89 Luxembourg 3.65 2.00 2.00 

Cyprus 0.00 1.00 1.50 Malta 1.50 1.00 1.50 

Czech R. 3.16 2.23 1.77 Netherlands 3.94 2.00 2.00 

Denmark 3.32 2.00 2.00 Poland 2.77 1.49 1.29 

Estonia 1.50 2.00 1.00 Portugal 1.50 0.45 2.00 

Finland 1.46 1.50 1.00 Romania 1.75 1.50 2.15 

France 3.39 2.31 2.57 Slovakia 2.38 2.13 1.67 

Germany 3.87 2.21 2.00 Slovenia 2.31 1.62 2.39 

Greece 1.50 1.24 1.50 Spain 1.43 0.92 2.62 

Hungary 2.49 2.28 2.35 Sweden 2.64 1.50 1.00 

Ireland 3.39 2.00 2.00 UK 3.18 2.00 4.03 

Italy 1.74 2.19 3.39     
*In some of these countries, some crops are not cultivated (data in italics), in this case the yields of 
potential supplier countries have been used. 

Source: own extrapolations from EUROSTAT data 

 
3.2.2. Long term impact assessment 
The second phase of the impact assessment concerns the long term. This temporal perspective 
looks forward to a long term balance which is coincident with the 10% biofuel targets set over 
2020. In this case, we assume the fulfilment of the incorporation target, and we calculate the 
corresponding need of additional land. This phase conceptually goes through the same concepts 
of the short-medium term impact assessment, but the methodology is mainly based on 
qualitative means of analysis. A general consideration is developed about the agricultural 
impacts, the technical and organisational adaptation at the farm and the supply chain levels, and 
about the environmental impacts. Adjustment variables (such as CAP development) are also 
taken into account.  
 

3.3. Biofuel production capacity and feedstock demand in the short-
medium term 

The main aim of this chapter is that of providing for an inventory of the planned biofuel plants 
all over the world, in order to provide an overview of the theoretical production capacity of the 
global biofuel industry in 2010, and the related potential additional demand for energy crops.  

The theoretical production capacity of the biofuels industry at a given time determines the 
maximum possible amount of biofuels production which can be technically obtained. Taking 
into account the fact that different feedstock types are used to produce biodiesel and bioethanol, 
a reliable estimate of theoretical production capacity by type of feedstock used is essential to 
obtain an equally reliable estimate of the maximum theoretical demand for each feedstock type 
generated by the biofuels industry. 
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More in details, this chapter mainly focuses on the following issues: 

- Inventory of biofuel plants and theoretical production capacity. On the basis of the data 
and the information provided by the processing firms, the industry organisations and by the 
specialised literature, a plant database was elaborated for the biodiesel and the bioethanol 
sectors, containing the following information: 

o plant location (Country level, Member State for the EU 27); 

o theoretical production capacity of the plant (in operation by the end of 2007; under 
construction or planned to be operational by 2010, including the expansion of 
existing plants); 

o breakdown of theoretical production capacity of the plant by type of feedstock used. 

- Additional demand for energy crops. On the basis of data regarding the number of planned 
biofuel plants, and the theoretical biofuels production capacity, the related potential 
additional demand was estimated for the following types of feedstock: 

o wheat, barley, rye, maize, beet (for bioethanol production);  

o rapeseed, sunflower, soy, palm oil (for biodiesel production). 

Data regarding the production capacity in the biodiesel and bioethanol sectors by type of 
feedstock used are provided for the EU, the US, Canada and the rest of the world. Such data are 
referred to the end of 2007, and to 2010, and highlight the additional capacity scheduled to 
become operational between 2008 and 2010, and the comparison with the reference period 
2003-2005. 
 

3.3.1. Bioethanol production capacity and feedstock demand in the short-
medium term 

3.3.1.1. Bioethanol production capacity and feedstock demand in the EU 
In the EU, existing and planned bioethanol plants are fed by: 

1. crop-based feedstock types which can be either produced domestically or imported: 
wheat, barley, rye, maize; 

2. crop-based feedstock types which can only be produced domestically, i.e. beet; 

3. feedstock types other than crop-based, which can be either produced domestically or 
imported (usually wine surpluses and/or related by-products). 

Table 3.4 provides for an overview at a single Member State level about the production capacity 
in the bioethanol sector by type of feedstock used. The production of feedstock types under 
point 3 above does not require the use of agricultural land in the EU: they are therefore grouped 
under the “other” feedstock type heading in the Table. 

In 2007, the overall EU-27 bioethanol production capacity was around 3.5 billion litres, and the 
bioethanol plants were mainly fed by beet (36%), wheat (29%), barley (12%) and maize (8%). 

During the period 2008-2010, the theoretical production capacity of the EU bioethanol plants is 
expected to increase to a great extent (by tacking into account plants under construction or 
planned to be operational by 2010, including the expansion of existing plants), by reaching the 
level of about 12.6 billion litres in 2010. The bulk of the expansion should occur in the UK, in 
Germany, France and Hungary. 
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Table 3.4 Evolution of production capacity in the EU bioethanol industry, 2007-2010 

Fed by 
wheat

Fed by 
barley

Fed by 
rye

Fed by 
maize

Fed by 
beet

Fed by 
others Total Fed by 

wheat
Fed by 
barley

Fed by 
rye

Fed by 
maize

Fed by 
beet

Fed by 
others Total Fed by 

wheat
Fed by 
barley

Fed by 
rye

Fed by 
maize

Fed by 
beet

Fed by 
others Total

Austria 0 0 0 0 0 0 0 180 0 0 0 20 0 200 180 0 0 0 20 0 200
Belgium 0 0 0 0 0 0 0 219 219 0 0 162 0 600 219 219 0 0 162 0 600
Bulgaria 5 5 0 0 0 0 10 15 15 0 0 0 0 30 20 20 0 0 0 0 40
Cyprus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Czech Republic 0 0 0 0 60 0 60 215 135 0 80 25 0 455 215 135 0 80 85 0 515
Denmark 0 0 0 0 0 0 0 0 0 0 0 52 0 52 0 0 0 0 52 0 52
Estonia 0 0 0 0 0 0 0 63 0 63 0 0 0 125 63 0 63 0 0 0 125
Finland 0 0 0 0 0 0 0 0 333 0 0 75 0 408 0 333 0 0 75 0 408
France 300 0 0 50 960 0 1.310 133 0 0 200 200 0 533 433 0 0 250 1.160 0 1.843
Germany 307 177 0 0 195 0 679 250 250 200 0 195 0 895 557 427 200 0 390 0 1.574
Greece 0 0 0 0 0 0 0 175 0 0 0 175 0 350 175 0 0 0 175 0 350
Hungary 0 0 0 100 0 0 100 0 0 0 1.209 0 0 1.209 0 0 0 1.309 0 0 1.309
Ireland 0 0 0 0 0 15 15 0 0 0 0 0 0 0 0 0 0 0 0 15 15
Italy 0 0 0 0 0 320 320 0 0 0 400 0 0 400 0 0 0 400 0 320 720
Latvia 7 0 7 0 0 0 13 53 0 53 0 0 0 105 59 0 59 0 0 0 118
Lithuania 0 0 0 0 0 30 30 165 0 165 0 0 0 330 165 0 165 0 0 30 360
Luxembourg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Malta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Poland 88 88 0 0 0 0 176 125 125 0 0 0 0 250 213 213 0 0 0 0 426
Portugal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Romania 0 0 0 18 0 0 18 0 0 0 183 0 0 183 0 0 0 201 0 0 201
Slovakia 0 0 0 120 0 0 120 0 0 0 120 0 0 120 0 0 0 240 0 0 240
Slovenia 0 0 0 0 0 0 0 28 0 0 28 0 0 55 28 0 0 28 0 0 55
Spain 276 150 0 0 0 33 459 126 126 0 0 0 0 252 402 276 0 0 0 33 711
Sweden 50 0 0 0 0 65 115 150 0 0 0 0 0 150 200 0 0 0 0 65 265
The Netherlands 0 0 0 0 0 14 14 220 0 0 220 0 0 440 220 0 0 220 0 14 454
United Kingdom 0 0 0 0 63 0 63 1.935 0 0 0 0 0 1.935 1.935 0 0 0 63 0 1.998
TOTAL - EU-27 1.033 420 7 288 1.278 477 3.502 4.051 1.203 480 2.440 904 0 9.077 5.083 1.623 487 2.728 2.182 477 12.579

Member State
(A) Production capacity in operation, end 2007 (Mio l) (B) Additional production capacity, 2008-2010 (Mio l) (C) = (A) + (B) Total production capacity, forecast 2010 (Mio l)

 

Sources: own extrapolations from data and information by processing firms, industry organisations and F.O. Licht 
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The production capacity increase over the estimated period will mainly be due to the increase of 
the use of maize, wheat and barley. Indeed, in 2010, EU bioethanol plants are expected to be 
mainly fed by wheat, which would represent 40% of the total (5.1 billion litres). Nevertheless, 
the use of maize for bioethanol production is also expected to grow considerably, by reaching 
almost 2.7 billion litres in 2010, when it would represent 22% of the total. 

Bioethanol production (Table 3.5) was calculated by applying a utilisation rate21 of 71% to the 
production capacity of the reference period 2003-2005, and by applying a utilisation rate of 65% 
to the production capacity of 2007. The overall bioethanol production in the EU-27 in 2007 is 
estimated to be around 2.3 billion litres, which is expected to increase by 287% during the 
period 2008-2010 (+6.5 billion litres), by reaching an amount of around 8.8 billion litres in 2010 
(with an estimated utilisation rate of 70%).  

As a consequence of the EU-27 additional bioethanol production capacity, data show that, in 
2010, a significant additional demand for energy crops is expected, especially with regard to 
crops such as wheat (+430% in 2010, with an additional demand of 7.8 million tons compared to 
2007), maize (+920% in 2010, with an additional demand of 3.9 million tons compared to 
2007), and barley (+316% in 2010, with an additional demand of 2.9 million tons compared to 
2007). 

 
Table 3.5 Bioethanol production and feedstock demand in the EU-27 

reference forecast Var % 
2003-2005 2010 2010/2007 2010 - reference 2010 - 2007

bioethanol production capacity (1) M lit 937 3.502 12.579          259% 11.642                  9.077              
of which fed with:

 wheat 1.033 5.083             392% 5.083                    4.051             
barley 420 1.623             286% 1.623                    1.203             

rye 7 487                7385% 487                       480                
maize 288 2.728             847% 2.728                    2.440             

beet 1.278 2.182             71% 2.182                    904                
other 477 477                0% 477                       -                 

-                        -                 
utilization rate (2) % 71% 65% 70% 0-                           0                     

-                        -                 
bioethanol production (3) M lit 665              2.276              8.805              287% 8.140                    6.529              

-                        -                 
demand for energy crop (4) 000 ton

wheat 512             1.812             9.607             430% 9.095                    7.795             
barley 195             928                3.863             316% 3.668                    2.935             

rye 11               14                  1.158             7960% 1.147                    1.144             
maize 43               431                4.391             920% 4.348                    3.961             

beet 1.402         8.307           15.274         84% 13.872                  6.967           

2007 Difference

 
(1) Bioethanol production capacity: own extrapolationss on data and information provided by the processing firms, 
the industry organisations and F.O. Licht 
(2) Utilisation rate: figures for 2003-2005 and 2007: own extrapolationss on data and information provided by the 
processing firms, the industry organisations, F.O. Licht (capacity) and the European Bioethanol Fuel Association 
(actual production); figures for forecast 2010: own estimate. 
(3) Bioethanol production: Data obtained by multiplying production capacity by the utilization rate 
(4) Demand for energy crops: Quantity needed to feed the bioethanol production capacity (installed or foreseen for 
2010), taking into account the utilization rate. The demand for the different energy crops is calculated taking into 
account the relative quantities of crops used at present for the production of bioethanol in the EU plants, as well as 
the foreseen way of feeding of the new planned / under constructions plants. 

Sources: own extrapolations on different sources 

 

                                                 
21  The 2003-3005 and the 2007 utilisation rates were calculated by dividing bioethanol production by bioethanol 

production capacity, while the 2010 utilisation rate was estimated.  
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3.3.1.2. Bioethanol production capacity and feedstock demand in the US and in Canada 
The US bioethanol capacity production, which was around 29 billion litres in 2007, is expected 
to increase by 59% over the projection period (+17.3 billion litres), by reaching the level of 46.2 
billion litres in 2010 (see Table 3.6). Bioethanol production is estimated to be equivalent to 23.2 
billion litres in 2007, and to 36.9 billion litres in 2010 (estimated utilization rate of 80%). The 
US bioethanol plants are mainly fed by maize, a crop whose demand is expected to experience a 
significant growth in the projection period (2008-2010). The planned plants - which would 
become operational in 2010 - are expected to require an additional quantity of 27.5 million tons. 

 
Table 3.6 Bioethanol production and feedstock demand in the US 

reference forecast Var % 
2003-2005 2010 2010/2007 2010 - reference 2010 - 2007

bioethanol production capacity (1) M lit 11.921        28.967 46.174    59% 34.253                  17.207         
of which fed with:

maize 11.921        28.967 46.174     59% 34.253                  17.207         

utilization rate (2) % 80% 80% 80%

bioethanol production (3) M lit 9.537          23.174    36.939      59% 27.402                  13.766         

demand for energy crop (4) 000 ton
maize 19.074      46.347 73.878   59% 54.804                  27.531       

2007 Difference

 
(1) Bioethanol production capacity: own extrapolationss on data provided by Ethanol Producer Magazine 
(2) Utilisation rate: own extrapolationss on data provided by Ethanol Producer Magazine for 2003-2005 and 2007 
figures. Own estimate for forecast 2010. 
(3) Bioethanol production: Data obtained by multiplying production capacity by the utilization rate 
(4) Demand for energy crops: Quantity needed to feed the bioethanol production capacity (installed or foreseen for 
2010), taking into account the utilization rate.  

Sources: own extrapolations 

 
In Canada, bioethanol production capacity was around 3.5 billion litres in 2007 (Table 3.7). 
Data show that such capacity is expected to increase by 42% over the projection period (+1.5 
billion litres), by reaching the level of 5 billion litres in 2010.  

In Canada, bioethanol plants are mainly fed by maize and wheat, which are estimated to be used 
to the same extent. By assuming an utilization rate equivalent to 80%, bioethanol production is 
estimated to grow to 2.8 billion litres in 2007, and to 4 billion litres in 2010. The demand for 
maize for energy crop – equivalent to 3.5 million tons in 2007 -, is expected to increase in 2010 
due to the feedstock demand coming from the planned plants, which would determine an 
additional demand for maize of 1.2 million tons. In the same way, the demand for wheat - which 
was around 3.1 million tons in 2007 - is estimated to increase by 1.3 million tons during the 
period 2008-2010. 
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Table 3.7 Bioethanol production capacity and feedstock demand in Canada 
reference forecast Var % 
2003-2005 2010 2010/2007 2010 - reference 2010 - 2007

bioethanol production capacity (1) M lit 326                3.524 5.000              42% 4.674                    1.476           
of which fed with:

maize 262                1.762 2.500 42% 2.238                    738              
wheat 64                  1.762 2.500 42% 2.436                    738              

utilization rate (2) % 80% 80% 80%

bioethanol production (3) M lit 261                2.819      4.000                42% 3.739                    1.181           

demand for energy crop (4) 000 ton
maize 261                2.819      4.000               42% 3.739                    1.181           
wheat 290               3.132    4.444             42% 4.155                    1.312         

2007 Difference

 
(1) Bioethanol production capacity: own extrapolationss on data provided by Ethanol Producer Magazine 
(2) Utilisation rate: own extrapolationss on data provided by Ethanol Producer Magazine for 2003-2005 and 2007 
figures. own estimate for forecast 2010. 
(3) Bioethanol production: Data obtained by multiplying production capacity by the utilization rate 
(4) Demand for energy crops: Quantity needed to feed the bioethanol production capacity (installed or foreseen for 
2010), taking into account the utilization rate.  

Sources: own extrapolationss on different sources 

 

3.3.1.3. Bioethanol production: additional demand and feedstock availability 
Table 3.8 provides a comparison between the estimated additional demand for energy crops in 
2010 due to the increase of bioethanol production, and the current availability of energy crops. 
The availability of energy crops (production + import - export) is calculated for the EU-27, the 
US, Canada and the rest of the world, for the main crops used for bioethanol production: maize, 
barley and wheat. 

At the global level, the additional demand in 2010 would reach significant increase only for 
maize (+9.3% on total maize availability), while for wheat and barley the increase is estimated 
to be quite low (less than 3% on total wheat and barley availability). 

Nevertheless, at the EU 27 level, the additional demand for wheat and maize is estimated to be 
10.8% and 6.6% of the total domestic production, respectively. In the same way, in the US and 
in Canada, the additional demand for maize is particularly significant, and it is estimated at 
23.5% of the current maize availability in the US, and 32.1% of availability in Canada. 
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Table 3.8 Bioethanol production: additional feedstock demand in 2010 and availability in the EU-
27, in the US, in Canada and in the world (million tons) 

EU-27 USA Canada World
1 - Maize 4,35 54,80 3,74 62,89
2 - Wheat (barley) 12,76 0,00 4,15 16,92
Maize 62,23 279,50 9,29 694,36
Barley 58,25 6,08 12,67 145,37
Wheat 121,73 60,43 25,40 608,02
Maize 3,68 0,32 2,65 69,34
Barley 0,47 0,29 0,09 19,25
Wheat 6,97 1,16 0,03 99,88
Maize 0,49 46,15 0,30 85,25
Barley 3,80 0,56 1,48 18,02
Wheat 10,40 28,56 13,61 92,76
1 - Maize 65,42 233,67 11,65 678,45
2 - Barley 54,91 5,81 11,27 146,59
3 - Wheat 118,30 33,02 11,82 615,14
4 - Wheat+Barley 173,22 38,84 23,09 761,73

6,6% 23,5% 32,1% 9,3%
10,8% 0,0% 35,2% 2,8%
7,4% 0,0% 18,0% 2,2%
0,6% 7,9% 9,1% n.a.
2,1% 0,0% 0,7% n.a.
1,7% 0,0% 0,6% n.a.

Items
A) Additional demand for energy crops for 
bioethanol production (2010/average 2003-2005)

B) Production (average 2003-2005)

C) Import (average 2003-2005)

D) Export (average 2003-2005)

Maize:  additional demand/world production (%)
Wheat: additional demand/world production (%)
Wheat (Barley):  additional demand/world production (%)

E) Availability = (B+C)-D (average 2003-2005)

Maize:  additional demand/availability = A1/E1 (%)
Wheat:  additional demand/availability = A2/E3 (%)
Wheat (Barley): additional demand/availability = A2/E4 (%)

 

Source: own extrapolations on data provided from Eurostat, FAO, and USDA 

 
3.3.2. Biodiesel production capacity and feedstock demand in the short-
medium term 

3.3.2.1. Biodiesel production capacity and feedstock demand in the EU 
In the EU, existing and planned biodiesel plants are fed by: 

1. crop-based feedstock types which can be either produced domestically or imported: 
rapeseed, sunflower seed, soybeans (and/or vegetable oils obtained from them); 

2. crop-based feedstock types which can only be imported, like palm or jathropa oil; 

3. feedstock types other than crop-based, which can be either produced domestically or 
imported, like recycled oils, animal fats etc. 

The production of feedstock types under points 2 and 3 above does not require the use of 
agricultural land in the EU: they are therefore grouped under the “other” feedstock type label in 
Table 3.9. 

As shown in the table, the production capacity in operation in the EU at the end of 2007 was of 
around 12 billion litres, with the bulk concentrated in Germany (nearly 5 billion litres), Italy (1.7 
billion litres) and France (1.1 billion litres). Two thirds of this capacity were fed by rapeseed. 

By 2010, production capacity in operation in the EU should nearly double, getting close to 24 
billion litres. The bulk of the expansion should occur in Spain, the Netherlands and in France.  

In 2007, the EU biodiesel plants were mainly fed by rapeseed, which represented 67% of the 
total EU-27 biodiesel production (8 billion litres). The importance of rapeseed as feedstock 
should decrease, with an increased use of sunflower and soybean. 
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Table 3.9 Evolution of production capacity in the EU biodiesel industry, 2007-2010 

Fed by 
rapeseed

Fed by 
sunflower

Fed by 
soy

Fed by 
others Total Fed by 

rapeseed
Fed by 

sunflower
Fed by 

soy
Fed by 
others Total Fed by 

rapeseed
Fed by 

sunflower
Fed by 

soy
Fed by 
others Total

Austria 116 48 0 171 335 119 119 0 122 360 235 167 0 293 695
Belgium 373 33 0 134 540 0 0 0 0 0 373 33 0 134 540
Bulgaria 25 25 26 3 78 167 179 44 0 390 192 204 70 3 468
Cyprus 2 2 2 2 8 0 0 0 0 0 2 2 2 2 8
Czech Rep. 202 0 0 0 202 145 0 0 0 145 347 0 0 0 347
Denmark 0 0 0 30 30 25 25 25 25 100 25 25 25 55 130
Estonia 12 0 12 12 35 0 0 0 0 0 12 0 12 12 35
Finland 0 0 0 0 0 170 0 0 170 340 170 0 0 170 340
France 965 114 57 0 1.135 1.479 174 87 0 1.740 2.444 288 144 0 2.875
Germany 4.083 0 250 647 4.980 258 0 6 71 335 4.341 0 256 718 5.315
Greece 109 109 154 50 423 33 33 34 0 100 142 142 188 50 523
Hungary 15 8 0 0 22 75 75 0 0 150 90 83 0 0 172
Ireland 0 0 0 0 0 67 53 53 60 234 67 53 53 60 234
Italy 796 206 416 336 1.755 66 66 118 0 250 862 272 534 336 2.005
Latvia 12 0 0 0 12 150 0 15 15 180 162 0 15 15 192
Lithuania 40 0 0 0 40 100 0 0 0 100 140 0 0 0 140
Luxembourg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Malta 0 0 0 3 3 0 0 0 0 0 0 0 0 3 3
Poland 367 17 0 17 400 175 0 0 75 250 542 17 0 92 650
Portugal 75 75 55 55 260 78 78 78 78 310 153 153 133 133 570
Romania 52 52 36 0 140 50 50 0 0 100 102 102 36 0 240
Slovakia 10 10 0 20 40 0 0 0 0 0 10 10 0 20 40
Slovenia 9 4 4 0 17 15 15 15 15 60 24 19 19 15 77
Spain 122 115 202 272 711 725 557 912 892 3.086 846 672 1.115 1.164 3.797
Sweden 205 0 0 0 205 60 0 0 0 60 265 0 0 0 265
The Netherlands 48 15 48 90 201 805 325 605 299 2.370 853 340 653 725 2.571
UK 398 0 23 71 492 405 0 13 318 735 803 0 36 389 1.227
TOTAL - EU-27        8.033            833     1.285     1.913    12.064        5.166         1.749     2.005     2.139   11.395      13.199         2.581     3.290     4.388   23.459 

Member State

(B) Additional production capacity, 2008-2010 
(Mio l)

(C) = (A) + (B) Total production capacity, forecast 
2010 (Mio l)

(A) Production capacity in operation, end 2007 
(Mio l)

 

Sources: own extrapolations of data and information provided by the processing firms, the industry organisations, UFOP, USDA-FAS, BioDieselSpain, Reuters. 
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The 2007 EU-27 biodiesel production (Table 3.10) is estimated to be of 7.2 billion litres (with a 
utilisation rate of 60%), and 16.4 billion litres in 2010 (with an utilisation rate of 70%). 

The additional demand for energy crops in the EU-27 due the increase of the biodiesel 
production capacity was also calculated. The demand for rapeseed in 2007 was estimated to be 
of 12.7 million tons, while an increase of 92% over the reference period would determine an 
additional demand of 11.7 million tons, by reaching the level of 24.4 million tons in 2010. 
 

Table 3.10 Biodiesel production and feedstock demand in the EU-27 

reference forecast Var % 
2003-2005 2010 2010/2007 2010 - reference 2010 - 2007

biodiesel production capacity (1) M lit 3.341           12.064 23.459            94% 20.118                  11.395            
of which fed with

rapeseed 8.033 13.199           64% 13.199                  5.166             
sunflower 833 2.581             210% 2.581                    1.749             

soy 1.285 3.290             156% 3.290                    2.005             
other 1.913 4.388             129% 4.388                    2.476             

utilization rate (2) % 74% 60% 70%

biodiesel production (3) M lit 2.472           7.238              16.421            13.949                  9.183              

demand for energy crop (4) 000 ton
rapeseed 2.862           12.751           24.443           92% 21.581                  11.691           
sunflower 228              1.321             4.780             262% 4.552                    3.458             

soy 327             2.040           6.093           199% 5.766                    4.053           

2007 Difference

 
(1) Biodiesel production capacity: own extrapolationss on data and information provided by the processing firms, the 
industry organisations, UFOP, USDA-FAS, BioDieselSpain, Reuters. 
(2) Utilisation rate: figures for 2003-2005 and 2007: own extrapolationss on data and information provided by the 
processing firms, the industry organisations, UFOP, USDA-FAS, BioDieselSpain, Reuters (capacity) and the 
European Biodiesel Board (actual production); figures for forecast 2010: own estimate. 
(3) Biodiesel production: Data obtained by multiplying production capacity by the utilization rate 
(4) Demand for energy crops: Quantity needed to feed the biodiesel production capacity (installed or foreseen for 
2010), taking into account the utilization rate. The demand for the different energy crops is calculated taking into 
account the relative quantities of crops used at present for the production of biodiesel in the EU plants, as well as the 
foreseen way of feeding of the new planned / under construction plants. 

Sources: own extrapolations on different sources 
 

3.3.2.2. Biodiesel production capacity and feedstock demand in the US and in Canada 

The US biodiesel industry is characterised by a high production capacity (7 billion litres in 
2007), to which corresponds only 1.7 billion litres of biodiesel production given the low 
utilisation rate of biodiesel plants (Table 3.11). For this reason, the biodiesel production capacity 
is expected to increase only to a small extent during the period 2008-2010 (+25%, +1.7 billion 
litres). 

The biodiesel industry plants in the US are mainly fed with soy (4.4 billion litres of biodiesel 
produced, 63% of the total production capacity). The demand for this crop for energy uses is 
expected to increase by 22% during the period 2008-2010. 

The Canadian biodiesel production is not particularly relevant in the field of this analysis, since 
in Canada there are only 4 biodiesel industrial plants, with a total production capacity of 100 
million litres. The production capacity is expected to remain unchanged in the short-medium 
term since there are no plants under construction or in expansion. 
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Table 3.11 Biodiesel production and feedstock demand in the US 

reference forecast Var % 
2003-2005 2010 2010/2007 2010 - reference 2010 - 2007

biodiesel production capacity (1) M lit 611              7.009 8.754              25% 8.143                    1.745              
of which fed with

rapeseed 85                977 1.205             23% 1.120                    228                 
sunflower 54                617 845                37% 791                       228                 

soy 385              4.411 5.348             21% 4.964                    937                 
other 88                1.004 1.356             35% 1.268                    352                 

utilization rate (2) % 25% 25% 25%

biodiesel production (3) M lit 153              1.743                       2.189              26% 2.036                    445                 

demand for energy crop (4) 000 ton
rapeseed 56                644                          798                24% 742                       155                 
sunflower 36                407                          560                38% 524                       153                 

soy 255              2.908                       3.543             22% 3.288                    636                 
other 58               662                        898              36% 840                       236               

2007 Difference

 
(1) Biodiesel production capacity: own extrapolationss on Biodiesel Magazine data 
(2) Utilisation rate: own extrapolations on utilisation rate also applied to the reference period and to 2010.  
(3) Biodiesel production: Data obtained multiplying production capacity by the utilization rate 
(4) Demand for energy crops: Quantity needed to feed the biodiesel production capacity (installed or foreseen for 
2010), taking into account the utilization rate. The demand for the different energy crops is calculated taking into 
account the relative quantities of crops used at present for the production of biodiesel in the USA  plants, as well as 
the foreseen way of feeding of the new planned / under constructions plants. 

Sources: own extrapolations on different sources 
 

3.3.2.3 Biodiesel production: additional demand and feedstock availability 
The foreseen expansion of biodiesel capacity of plants using crops-based feedstock would 
require additional demand for rapeseed, sunflower, soy and other feedstock. Table 3.12 shows a 
comparison between the 2003-2005 availability of such crops and the expected additional 
demand in 2010 due to the increase of biodiesel production. 

Data show that in 2010 the ratio of the additional demand on the availability would be 
particularly high for rapeseed (+157% at the EU 27 level, +50% at global level) and sunflower 
(+67.4% at the EU 27 level, +18.6% at a global level), while the additional demand for soy is 
expected to have lower impacts on the energy crops availability, especially at a world level. 
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Table 3.12 Biodiesel production: additional feedstock demand in 2010 and availability in the EU-

27 and in the world (million tons) 

EU-27 World (1)
1 - Rapeseed 21,58 22,32
2 - Sunflower 4,55 5,08
3 - Soy 5,77 9,05
4 - Other  (2) - -
Rapeseed 13,87 44,69
Sunflower 6,39 27,39
Soy 6,63 207,35
Other - -
Rapeseed 0,11 4,73
Sunflower 0,74 1,56
Soy 15,22 60,30
Other - -
Rapeseed 0,23 4,83
Sunflower 0,37 1,67
Soy 0,03 60,56
Other - -
1 - Rapeseed 13,74 44,59
2 - Sunflower 6,76 27,28
3 - Soy 21,82 207,09
4 - Other - -

157,0% 50,1%
67,4% 18,6%
26,4% 4,4%

- -

D) Export (average 2003-2005)

Items

C) Import (average 2003-2005)

A) Additional demand for energy crops for biodiesel 
production (2010/average 2003-2005)

B) Production (average 2003-2005)

Other : additional demand/availability = A4/E4 (%)

E) Availability = (B+C)-D (average 2003-2005)

Rapeseed : additional demand/availability = A1/E1 (%)
Sunflower : additional demand/availability = A2/E2 (%)
Soy : additional demand/availability = A3/E3 (%)

 
(1) World = EU 27 + USA 
(2) Other crop-based feedstock types, like palm or jathropa oil  

Source: own extrapolations on data DG-Agriculture, Eurostat, Oil World and USDA-ERS 
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3.4. Short-medium term impact assessment 

3.4.1. Short-medium term scenarios 
This section aims at assessing the short-medium term impacts of the theoretical production 
capacity both in terms of additional demand for energy crops and in terms of related feedstock 
prices. 

In order to assess the impacts of the additional demand for energy crops, it is first necessary to 
assess to what extent biofuel plants which have been planned during the period 2005-2006-2007 
(both in terms of number and size of the plants) will get operational in the short-medium term 
(during the period 2008-2010). 

It may be argued that industrialists would take decisions about biofuel plant activation according 
to the expected profitability of their investments. By considering profitability as the main factor 
influencing the development of the EU biofuel industry, it may be argued that, in the short-
medium term, such profitability would mainly depend on the following factors: 

- oil price; 

- feedstock prices; 

- policy measures (i.e., tax exemptions and biofuel obligations); 

- main competitors’ biofuel prices. 

The political and economic situation of the 2005-2006 period was characterised by a medium-
low oil price and by low-medium feedstock prices, a condition which assured a high 
profitability of biofuel plants, together with the implementation of specific policy measures 
favouring the production of biofuels. Thus, the 2005-2006 situation seemed to favour the 
development of the biofuel industry, and pushed industrialists to plan additional biofuel plants. 

The economic situation changed during the 2007, when higher oil prices and higher feedstock 
prices diminished the profitability of biofuel plants. Within this context, as synthesised in Figure 
3.3 for bioethanol production, tax exemptions were not sufficient to cover the difference 
between bioethanol and petrol prices.  

 
Figure 3.3 Petrol and bioethanol prices in the EU 27 (2005/2006 and 2007/2008), EUR/1000 l 
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Source: own extrapolations on the data provided by Ministero dello Sviluppo Economico 

(www.sviluppoeconomico.gov.it/) 
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While oil price may be considered an exogenous factor influencing the profitability of the EU 
biofuel industry, it is necessary to highlight that feedstock prices influence and, at the same 
time, are influenced by the production capacity of the EU biofuel industry. 

Within the context of the present assessment, three levels of feedstock prices have been 
considered22, which correspond to three different scenarios in terms of production capacity for 
biofuels in 2010: 

- Scenario 1: low feedstock prices, to which correspond 100% of the production capacity 
for biofuels in 2010; 

- Scenario 2: medium feedstock prices, to which correspond 75% of the production 
capacity for biofuels in 2010; 

- Scenario 3: high feedstock prices, to which correspond 50% of the production capacity 
for biofuels in 2010. 

It is necessary to highlight that the percentages of the production capacity for biofuels in 2010 
are theoretical assumptions used to represent the biofuel producers' behaviour23. 

Similarly, with regard to feedstock prices, the three different levels of prices were estimated by 
observing the current feedstock price trends, and by assuming the following three different price 
levels: 

- Low feedstock prices: 110-130 EUR/ton for cereals and 220-250 EUR/ton for oilseeds 
(data based on EU 27 feedstock prices of the period 2005-2007); 

- Medium feedstock prices: 180-200 EUR/ton for cereals and around 300 EUR/ton for 
oilseeds; 

- High feedstock prices: 250 EUR/ton for cereals and around 370-380 EUR/ton for 
oilseeds. 

The analysis of the three different price scenarios aims at providing an estimation of the 
additional demand for energy crops according to different levels of feedstock prices. 

Nevertheless, when considering the impacts of the additional demand on the related feedstock 
prices, the feeding basin of the EU biofuel industry is another important factor to be considered. 

From this perspective, the present assessment comprises for each price scenario three different 
feeding basins of the EU biofuels industry, to which correspond different impacts on oilseeds 
and cereals prices: 

- Low-Impact Scenario (LIS), World Market hypothesis.  
The world is the feeding basin of the EU 27 biofuel industry. This scenario refers to the 
hypothesis of an open world market with no trade barriers for the supply of feedstock of 
the EU biofuel industry. Under these conditions, it can be assumed that feedstock prices 
would be at the lowest level. 

- High-Impact Scenario (HIS:), Closed domestic market.  
The additional demand for the EU 27 biofuel industry is covered only by domestic 
feedstock production. This scenario refers to the hypothesis of a closed EU market with 

                                                 
22  These feedstock prices correspond to the exogenous prices described in § 3.2.1, point (c). 
23  The activation rates of the biofuel industry adopted in our simulation are merely indicative of the biofuel 

industrial behaviour, which is recently appearing in the conduct of the biofuel industry. No data are in fact 
available at empirical level concerning the relations between the variation of the expected feedstock prices and 
the activation rate of the biofuel industry. On the opposite, the concept is quite sustainable at a theoretical 
level. 
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significant trade barriers for the supply of feedstock of the EU biofuel industry. Under 
these conditions, it can be assumed that feedstock prices would be at the highest level. 

- Domestic production and importation (IBS: In-Between Scenario).  
The additional demand by the EU-27 biofuel industry is covered by domestic and 
imported feedstock: it was supposed that 50% of the EU-27 biofuel industry demand 
would be covered by feedstock importation. Under these conditions, it can be assumed 
that feedstock prices would be somewhere between the HIS and IBS scenarios.  

 
Table 3.13 Structure of the impact assessment 

SCENARIO 2 SCENARIO 3
 (Medium feedstock prices) 
75% of production capacity 

for biofuels

(High feedstock prices) 
50% of production 

capacity for biofuels
wheat
barley
maize
oilseeds
wheat
barley
maize
oilseeds
wheat
barley
maize
oilseeds

Scenario (Feeding 
basin of the EU 27 
biofuel industry)  

SCENARIO 1

Crop  (Low feedstock prices) 
100% of production 
capacity for biofuels

 World as feeding basin of the EU 27 biofuel industry 

 EU 27 biofuel industry demand covered by domestic feedstock 

In-between 
Scenario (IBS)

Low Impact 
Scenario (LIS)

High Impact 
Scenario (HIS) 

 EU 27 biofuel industry demand covered by domestic and imported feedstock 

 

Source: own extrapolations 
 
With regard to the likely impacts on agriculture, the LIS hypothesis (world as feeding basin) and 
low feedstock prices determine the lowest impacts. By contrast, high feedstock prices together 
with a high quota of additional demand covered by domestic feedstock production (HIS and IBS 
scenarios) would have a shock impact on the EU agricultural system. Under these scenarios, 
farmers would be highly incentivised to further intensify the farming practices, and to change 
the land use pattern in favour of cereals and oilseeds. 

From this perspective, it is necessary to highlight that, firstly, the two extremes scenarios (LIS 
and HIS) exist only on a purely theoretical basis, and they can be used as extreme/reference 
scenarios.  

Secondly, within the context of this analysis, the increase of feedstock prices may be 
overestimated since 2010 feedstock prices were calculated without taking into account the likely 
re-arrangement of the feedstock supply. Nevertheless, the absence of production re-arrangement 
among crops is still a realistic assumption in the short term24. 

Finally, within the context of the rearrangement of the feedstock supply, an estimate of the 
additional land needed to cover the additional demand for energy crops is also provided. Such 
additional demand is calculated exclusively regarding the high-impact scenario (closed EU 

                                                 
24  Indeed, it may be foreseen that, in case of high feedstock prices, farmers would be urged to increase their 

cereals and oilseeds production, and a new market balance would be achieved. This would translate into a 
mitigation of the feedstock price increase in relation to our estimates. On the other hand, given the relative 
rigidity of the agricultural system in reacting to market signals, feedstock prices could actually rise at a level 
close to forecast level in the sort-medium term. 
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market)25, and it represents the theoretical requirement for arable land in the case that the overall 
EU 27 additional demand for energy crops is covered by energy crops cultivated in the EU 27. 

3.4.1.1. Scenario 1: low feedstock prices  
As explained in the previous paragraph, the impact assessment of the potential additional 
demand for energy crops caused by the 2010 theoretical production capacity takes into account 
the combination of two factors: (i) feedstock prices and (ii) the feeding basin of the EU biofuels 
industry. 

It has been supposed that, in case of low feedstock prices, 100% of the production capacity for 
biofuels would be in operation by the year 2010, with a subsequent strong impact on energy 
crop prices, due to the high additional demand for feedstock from the biofuels industry.   

Within the context of this scenario, the impacts on feedstock prices were estimated according to 
the three potential feeding basins of the EU biofuel industry (Table 3.14). Data show that: 

- the impact of the additional demand on energy crop prices will be particularly strong 
when considering the EU 27 as the only feeding basin of the EU 27 biofuel industry 
(high-impact scenario). It has been estimated that, in such a context, energy crop prices 
would increase by 116% for wheat, by 100% for barley, by 96% for maize, and by 
1192% for oilseeds (prices for 2010 compared with prices for 2003-2005); 

- energy crop prices would increase to a smaller extent when considering the world as a 
potential supply market for EU 27 additional demand for energy crops (low-impact 
scenario): +33% for wheat, +38% for barley, + 122% for maize, and +181% for 
oilseeds;  

- the in-between scenario considers the EU 27 as a feeding basin only for 50% of the 
additional energy crops demand, by assuming that 50% of the additional demand for 
feedstock would be imported. Within the context of this scenario, the following price 
increases were estimated: + 58% for wheat, + 50% for barley, + 122% for maize, and 
+596% for oilseeds. 

As shown in the Table 3.15, the 2010 estimate for biofuels production was compared with the 
2010 target: 

- with regard to bioethanol production, the estimated domestic production in 2010 is 
around 8.8 billion litres, 69% of the quantity needed to comply with the 2010 target 
(12.8 billion litres); 

- with regard to biodiesel production,  in 2010 the EU 27 is estimated to be self-sufficient, 
since the estimated domestic production in 2010 is around 16.4 billion litres, 110% of 
the quantity needed to comply with the 2010 target (14.8 billion litres). 

The additional quantities of bioethanol and biodiesel production also involve, to a different 
extent, an additional demand for energy crops and, as a consequence, an increasing need for 
arable land in the short medium term. It was estimated that, within the context of scenario 1 
(low feedstock prices scenario), the additional land demand for bioethanol and biodiesel would 
be of 3.92 and 14.98 million ha, respectively. 

 

                                                 
25  It was not possible to calculate the additional land needed for scenarios involving imported feedstock: the kind 

of assumptions concerning importation volumes and origin of the importation are subject to debate. 
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Table 3.14 Scenario 1 - Low feedstock prices: additional demand for energy crops and related 
impact on prices 

Scenario (Feeding 
basin of the EU 27 
biofuel industry)  

Crop
Additional 

demand 2010  on 
2003-2005 (ton)

Price* 2003-
2005 (Eur/ton)

Price 2010 
(Eur/ton)

Var % price 
2010/price 
2003-2005

wheat           14.051.301               108,7               144,2 33%
barley             3.862.740                 95,4               131,4 38%
maize           82.269.013               115,3               256,0 122%
oilseeds           35.316.130               217,6               611,0 181%
wheat             9.606.870               108,7               234,8 116%
barley             3.862.740                 95,4               191,3 100%
maize             4.391.275               115,3               225,9 96%
oilseeds           35.316.130               217,6            2.811,1 1192%
wheat             4.803.435               108,7             171,75 58%
barley             1.931.370                 95,4             143,38 50%
maize             2.195.638               115,3             256,00 122%
oilseeds           17.658.065               217,6          1.514,32 596%

Low Impact 
Scenario (World) 

High Impact 
Scenario (EU 27) 

In-between 
Scenario (World-EU 
27)

 
*France is considered as the “reference market” for wheat and maize in the EU, while Germany is considered as the 
“reference market” for barley in the EU, as they are the main surplus producing areas. Oilseeds price is the average 
of soy, rapeseed and sunflower prices on the Rotterdam market (weighted average with respect to production) 

Source: own extrapolations on different sources 

 
Table 3.15 Scenario 1 - Low feedstock prices scenario - EU 27 biofuels production and land need 

(HIS: Closed domestic market), forecast 2010 

Bio-ethanol Bio-diesel
Quantity needed to comply with the 2010 target (M lit) 12.834         14.861           
Quantity produced (M lit) 8.805           16.421           
Quantity produced/2010 target  (%) 69% 110%
Land need (M ha) 3,92 14,98  

Source: own extrapolations on different sources 

3.4.1.2. Scenario 2: medium feedstock prices  
With regard to scenario 2 (medium feedstock prices, 75% of the production capacity for 
biofuels in operation in 2010), similarly to scenario 1, the expected impacts on feedstock prices 
of the additional demand for energy crops would vary according to the different feeding basins 
of the EU biofuel industry (Table 3.16): 

- when considering the world as a potential feeding basin for the EU industry, 2010 
feedstock prices are estimated to increase if compared with the 2003-2005 prices, by 
27% for wheat, 30% barley and 111% for maize and oilseeds; 

- when considering the EU 27 as a closed market, 2010 feedstock prices are estimated to 
increase to a greater extent: + 92% for wheat, + 81% for barley, +74% for maize and 
+1030% for oilseeds; 

- data regarding the in-between scenario show an increase of 46-41 % for wheat and 
barley prices, and +515% for oilseeds prices. 

 



The competition between food crops and non food crops for energy 

PE 405.402 49

Table 3.16 Scenario 2 - Medium feedstock prices: additional demand for energy crops and impact 
on prices 

Scenario (Feeding 
basin of the EU 27 
biofuel industry)  

Crop
Additional 

demand 2010  on 
2003-2005 (ton)

Price* 2003-
2005 (Eur/ton)

Price 2010 
(Eur/ton)

Var % price 
2010/price 
2003-2005

wheat           11.774.560               108,7               138,4 27%
barley             3.129.105                 95,4               124,5 30%
maize           74.100.808               115,3               243,0 111%
oilseeds           30.515.395               217,6               557,6 156%
wheat             7.658.162               108,7               209,2 92%
barley             3.129.105                 95,4               173,1 81%
maize             3.401.096               115,3               201,0 74%
oilseeds           30.515.395               217,6            2.458,5 1030%
wheat             3.829.081               108,7               159,0 46%
barley             1.564.553                 95,4               134,3 41%
maize             1.700.548               115,3               243,0 111%
oilseeds           15.257.697               217,6            1.338,0 515%

Low Impact 
Scenario (World) 

High Impact 
Scenario (EU 27) 

In-between 
Scenario (World-EU 
27)

 
*France is considered as the “reference market” for wheat and maize in the EU, while Germany is considered as the 
“reference market” for barley in the EU, as they are the main surplus producing areas. Oilseeds price is the average 
of soy, rapeseed and sunflower prices on Rotterdam market (weighted average with respect to production) 

Source: own extrapolations on different sources 
 
According to our estimates (Table 3.17), within the context of a medium prices scenario, the 
quantity of biofuels produced would be equivalent to: 

- 6.6 billion litres of bioethanol: 51% of the quantity needed to comply with the 2010 
target; 

- 12.3 billion litres of biodiesel: 83% of the quantity needed to comply with the 2010 
target. 

Such additional production of bioethanol and biodiesel would demand for additional land 
cultivated with energy crops, which is estimated to be equivalent to 2.94 million hectares for 
bioethanol production, and to 11.20 million hectares for biodiesel production.  

 
Table 3.17 Scenario 2 - Medium feedstock prices scenario - biofuel production and land need 

(HIS: closed domestic market), forecast 2010, EU 27 

Bio-ethanol Bio-diesel
Quantity needed to comply with the 2010 target (M lit) 12.834         14.861           
Quantity produced (M lit) 6.604           12.316           
Quantity produced/2010 target  (%) 51% 83%
Land need (M ha) 2,94             11,20              

Source: own extrapolations on different sources 

3.4.1.3. Scenario 3: high feedstock prices 
Data regarding the scenario 3 show the impacts of the additional increase demand for energy 
crops caused by the biofuels industry in the case of high feedstock prices (corresponding to 50% 
of the 2010 production capacity for biofuels). Similarly to scenario 1 and to scenario 2, within 
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the context of the scenario 3 as well, the related increase of feedstock prices would change 
according to the different feeding basins of the biofuel industry (Table 3.18): 

- feedstock prices regarding the low-impact scenario (world as a feeding basin) are 
expected to increase by 22-23% for wheat and barley, by 91% for maize and by 132% 
for oilseeds; 

- feedstock prices regarding the high-impact scenario (EU-27 as a feeding basin) are 
expected to increase by 50-70% for cereals, and by 868% for oilseeds; 

- feedstock prices regarding the in-between impact scenario (EU 27-world as a feeding 
basin) are expected to increase by 26-34% for winter cereals, by 91% for maize and, by 
464% for oilseeds. 

 
Table 3.18 Scenario 3 - High feedstock prices: additional demand for energy crops and related 

impact on prices 

Scenario (Feeding 
basin of the EU 27 
biofuel industry)  

Crop
Additional 

demand 2010  on 
2003-2005 (ton)

Price* 2003-
2005 (Eur/ton)

Price 2010 
(Eur/ton)

Var % price 
2010/price 
2003-2005

wheat             9.497.818               108,7               132,7 22%
barley             2.395.470                 95,4               117,7 23%
maize           65.932.604               115,3               220,0 91%
oilseeds           25.714.660               217,6               504,1 132%
wheat             5.709.454               108,7               183,6 69%
barley             2.395.470                 95,4               154,9 62%
maize             2.410.918               115,3               176,1 53%
oilseeds           25.714.660               217,6            2.106,0 868%
wheat             2.854.727               108,7               146,2 34%
barley             1.197.735                 95,4               125,2 31%
maize             1.205.459               115,3               220,0 91%
oilseeds           12.857.330               217,6            1.161,8 434%

High Impact 
Scenario (EU 27) 

In-between 
Scenario (World-EU 
27)

Low Impact 
Scenario (World) 

 
*France is considered as the “reference market” for wheat and maize in the EU, while Germany is considered as the 
“reference market” for barley in the EU, as they are the main surplus producing areas. Oilseeds price is the average 
of soy, rapeseed and sunflower prices on the Rotterdam market (weighted average with respect to production) 

Source: own extrapolations on different sources 

 
Within the context of high feedstock prices scenario, the quantity of biofuels produced would be 
equivalent to (Table 3.19): 

- 4.4 billion litres of bioethanol: 34% of the quantity needed to comply with the 2010 
target; 

- 8.2 billion litres of biodiesel: 55% of the quantity needed to comply with the 2010 target. 

Such additional production of bioethanol and biodiesel would demand (in case of a closed 
domestic market) additional land for energy crops, which is estimated to amount to 9.45 million 
hectares as a total. 
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Table 3.19 Scenario 3 - High feedstock prices scenario - biofuels production and land need (HIS: 
closed domestic market), forecast 2010 - EU 27 

Bio-ethanol Bio-diesel
Quantity needed to comply with the 2010 target (M lit) 12.834         14.861           
Quantity produced (M lit) 4.403           8.211             
Quantity produced/2010 target  (%) 34% 55%
Land need (M ha) 1,96             7,49                

Source: own extrapolations on different sources 
 

3.4.2. Short-medium term impact on agriculture 
The short-medium impact assessment described in the previous paragraphs is based on the 
assumption that biofuel entrepreneurs would adjust the industrial implementation plans to 
feedstock prices: different levels of activation of the theoretical planned production capacity26 
were estimated according to different feedstock prices. At the same time, the availability of 
feedstock for the EU biofuel industry and their prices may change according to the feeding basin 
considered. 

Moreover, another important assumption (and limitation) of this analysis is associated to the fact 
that prices increases were calculated without considering the rearrangement of the feedstock 
supply and, for this reason, they may be overestimated.  

With regard to feedstock prices (corresponding to the exogenous prices in our methodology),  
recent forecasts (FAO, FAPRI) emphasise that, in the short-medium term, cereals and oilseeds 
prices are expected to stay at high levels. According to our conceptual scheme, it may be argued 
that high feedstock prices would reduce biofuel production potential all over the EU-27 to some 
extent. In this view, the most likely scenario to represent this situation would be scenario 3 (high 
feedstock price scenario), with an estimated production capacity for biofuel amounting to 50% 
of the 2010 total production capacity27.  

As explained above, the extent to which such impacts would take place would be mainly 
dependent on the real increase of feedstock prices, but also related to the hypothesis concerning 
the feeding basin of the EU biofuel industry.  

From this perspective, the high-impact scenario (closed EU-27 market) should be considered as 
a purely theoretical reference. And the related expected feedstock prices would indeed be very 
attractive for farmers, but they would also be unsustainable for the processing industry, 
especially in the case that such prices approach the ceiling prices (see § 1.6). Thus, very high 
feedstock prices would automatically slow down the demand, and, accordingly, the potential 
production would not be exploited, by reaching a new market balance with lower prices28.  

Moreover, the unexpected increasing removal of trade barriers, in conjunction with a further 
trade liberalisation between the EU-27 and third countries (which is the likely representation of 
the future world trade scenario) would further enlarge the feeding basin of the EU biofuel 
industry, making the low (and in-between) scenarios the most realistic ones. From this point of 
view, it may be observed that, within the context of a low-impact scenario (world as a feeding 
basin), feedstock prices are expected to increase to a larger extent for oilseeds (+132%), and for 

                                                 
26  Change in the number and size of planned plants to become operational between 2008 and 2010. 
27  As already explained, the quota of production capacity is only an estimate, and it has to be considered only as a 

reference value for the likely trends. 
28  In such case, only very high oil prices would permit continuing biofuel production despite feedstock price 

increase (see § 1.4, break even price oil-feedstock prices). 
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maize (91%), while wheat and barley prices (+22-23%) would not have shock impacts on the 
EU agriculture. 

It may be foreseen that such higher prices for energy crops would cause an additional need for 
arable land, which would affect the EU-27 arable crops sector and, more generally, the overall 
EU-27 agricultural industry to a great extent.  

More in detail, a significant rearrangement of the arable crops sector may be expected, which 
could be characterised by the following trends: 

1. farmers would be urged to change the current land utilisation in favour of cereals and 
oilseeds; 

2. farmers would be urged to cultivate cereals and oilseeds also on the land that is currently 
uncultivated (set-aside land, fallow land, and other less productive land); 

3. farmers would be urged to further intensify farming practices. 

As already explained, within the context of this study, the effects on feedstock prices of the 
aforementioned trends were not taken into account. Nevertheless, it is necessary to highlight that 
such re-arrangement of the EU arable crops sector would have a significant impact on feedstock 
prices (especially when approaching to ceiling prices), by increasing feedstock supply, and then 
by decreasing the overall impact on cereals and oilseeds prices (especially for oilseed prices). 

Despite the overestimate of price increase, the trends described above provide for an interesting 
overview of the potential impacts on the EU-27 agricultural sector. With regard to the trends 
under points 1 and 2 above, the Table 3.20 shows (though only on a qualitative basis) the 
expected impacts of the additional demand for energy crops in terms of land use in the short-
medium term. 
 

Table 3.20 Variation in the area under different crops as a result of the re-arrangement of the 
feedstock supply system in the EU 27 

Land use 2007 
(M ha)

2010 
rearrangement

wheat 24,9 +

barley 13,8 +

maize 8,30 ++

beet (energy) 1,81 +

rapeseed (1) 5,33 ++

sunflower (2) 3,62 +

soy (1) 0,50 ++

set-aside 6,0 -  -

fallow land 8,5 - 

arable land (1) 104,7 +

bi
o-

et
ha

no
l

bi
o-

di
es

el

 
- decrease; - - high decrease; -; = negligible decrease/increase; + increase;  + +  high increase 
(1) data 2005 
(2) data 2006 

Source: own extrapolations on different sources 

 
At this point, it is necessary to highlight that the foreseen rearrangement of the EU-27 
agricultural sector as a consequence of the additional demand for energy crops would vary 
significantly amongst the different countries. The aforementioned impacts at a farming level 
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would indeed be differentiated according to the different sector considered (bioethanol and 
biodiesel sectors) and, for each sector, the expected rearrangement would change according to 
(i) the degree of development in the national biofuel industry, and to (ii) the features of the 
national arable crops sector. 

3.4.2.1. Agricultural impacts related to Biodiesel production 
As far as the development of the biodiesel industry and strategies deployed are concerned, the 
impacts of the additional demand for energy crops on feedstock supply at a national level would 
be mainly connected with the availability of oilseeds on the EU market and with oilseeds prices. 
According to these factors, the biodiesel industry would deploy different strategies, especially in 
relation to the types and the origin of feedstock used in the biodiesel plants, by using 
domestically-produced, imported or non-crop-based feedstock.  

In countries where the biodiesel industry is well-developed and the arable crops sector is highly 
productive and intensive, such in France, Germany and in the UK, a strong usage of 
domestically-produced feedstock may be expected (especially rapeseed). 

In countries such as Spain, the Netherlands and the UK, an increasing quantity of oilseeds 
would be also imported, and the biofuel industry would also make use of significant quantities 
of non-crop-based feedstock, such as palm oil, recycled oils, fats other than plant oils (for 
example, animal fats). 

As far as the potential development of the arable crops and oilseeds sector and potential 
development of oilseeds production are concerned: it is possible to predict an increasing 
production of oilseeds (especially rapeseed) in France, Germany and in the UK. At the same 
time, in the countries where the biodiesel industry is not well developed, an increasing 
production of oilseeds may also be expected, in order to increase oilseed exports within the EU. 
Countries such as Poland and Romania, for example, have a significant unexploited productive 
potential, and oilseeds production could increase (i.e., rapeseed in Poland, and sunflower in 
Romania) by cultivating additional land with oilseeds, and by increasing oilseed yields. 

Figure 3.4 shows the location of biodiesel plants within the EU, as pictured on the basis of a 
wide range of different sources. It may be observed that the highest number of plants is 
concentrated in Germany, where 41% of the 2007 EU-27 capacity is based. A quite high 
concentration of plants can also be found in France, Italy and Spain, with quite a high number of 
plants located close to relevant ports, which is of some relevance in terms of relations with the 
biomass production areas.  
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Figure 3.4 Geographical location of biodiesel plants in the EU, 2007 

 

 

Source: own extrapolations 

3.4.2.2. Agricultural impacts related to bioethanol production 
Similarly to the biodiesel sector, the impacts of the additional demand for energy crops for 
bioethanol production would be mainly related to the availability of feedstock on the EU market 
and, above all, to feedstock prices. With regard to the latter point, it may be argued that the 
current high level of cereals prices is halting, in practice, the development of several national 
bioethanol production sectors. In spite of the high oil price level, which in theory should favour 
the development of the bioethanol sector, the actual cereals prices level (especially wheat prices) 
does not indeed make bioethanol production profitable for the biofuel industry. For these 
reasons, it is also possible to predict an increase of bioethanol production with other products 
(for example, with beet for energy). 

In countries such as France and Germany, it is expected there will be an increase of domestic 
production of cereals (especially, wheat in Germany, and maize in France), and beet for 
bioethanol production. The increasing bioethanol production capacity of the Spanish and the 
Dutch bioethanol industry, by contrast, should mainly be net with imported cereals. At the same 
time, in these countries, an increasing production of cereals would be expected (barley in Spain, 
and wheat in the UK), together with an increasing cereals production in other EU-27 countries 
(for example, maize in Italy, wheat in Hungary). Finally, EU bioethanol plants should be 
increasingly fed with feedstock imported from extra-UE countries, for example with wheat 
imported from Ukraine.  

● Working plants                                                                      ● Planned plants (not working) 

 Working plants (undefined location within the country)  Planned plants (undefined location within the country) 
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Figure 3.5 shows the location of bioethanol plants in the EU. A very high concentration of 
bioethanol plants appears in France, especially in the Northern area of the country, where most 
of the production capacity is installed. 
 

Figure 3.5 Geographical location of bioethanol plants in the EU, 2007 

 

 

Source: own extrapolations 
 

A high concentration of plants can also be found in Germany, in the Czech Republic and in 
Sweden, while a relevant number of planned plants is concentrated in Spain, Denmark, the 
Netherlands and in the United Kingdom, as well as in the NMS (Hungary, Poland, Slovakia). 

To summarise, it may be argued that biofuels industry would have uneven impacts on the EU 
agricultural sector according to several factors (see Box 3.2). First of all, there is a considerable 
gap between those countries already producing biofuel, and those that are just starting to 
produce them.  

Disparities exist both in terms of development of the relevant national biofuel industries and of 
the national arable crop sector. Some of these countries are at the forefront of the development 
for the industry, such as France and Germany, while others still have some way to go in the 
development of the technology, despite having important levels of feedstock production. 

Several NMS, such as Hungary and Poland can be found within the latter group. Moreover, 
these countries may have significant advantages also for feedstock exports, since crop yields 
have a strong potential to increase, if compared to other EU-27 member states, where the arable 
crop sector has already reached a significant intensification level.  

■ Working plants       ■  Planned plants (not working)        ■  Working ETBE plants 

 Working plants (undefined location within the country)   Planned plants (undefined location within the country 



The competition between food crops and non food crops for energy 

PE 405.402 56

 
Box 3.2 Main trends of the biofuel industry and of the arable crops sector 

 Biofuel industry, main trends Arable crop sectors, main trends 

Biodiesel 

France, Germany: domestically produced 
oilseeds 

Spain, the Netherlands: imported oilseeds 

UK: domestically produced + imported oilseeds 

France, Germany, UK: increase of rapeseed 
production 

Poland, Romania: increase of sunflower and 
rapeseed  production 

Italy: increase of soy production 

Bioethanol 

France, Germany: domestically produced 
cereals (in case of low-medium cereals prices), 
beet for energy or imported cereals (in case of 
high cereals prices 

Spain, the UK: domestically produced cereals or 
imported cereals  

France, Germany: increase of cereals and beet 
production 

Spain: increase of barley production 

Hungary and Italy: increase of wheat maize 
production 

UK: increase of wheat production 

Source: own extrapolations 

 

3.5. Long term impact assessment 

3.5.1. From the 2010 to the 2020 target 
In 2010, petrol consumption is expected to amount to about 149.2 billion litres (Table 3.21) and, 
in the period from 2010 to 2020, it is expected to increase only to a small extent (+0.1%, 149.4 
billion litres in 2020). The quantity of bioethanol needed to achieve the 2010 target (5.75%) is 
estimated to be of around 12.8 billion litres, while, to achieve the 2020 target, it is expected to 
increase by 74% (22.3 billion litres in 2020). 
 

Table 3.21 Petrol consumption and quantity of bioethanol needed to comply with the 2010 and 
2020 targets in the EU-27 

Bioethanol 2010 2020
Petrol consumption (M lit) 149.225         149.436            
Target (%) 5,75% 10,00%
Quantity needed to comply with the target (M lit) 12.834           22.351              

Forecast

 

Source: own estimate on the basis of “European Energy and Transport – trends to 2030 – update 2005” European 
Commission – DG TREN, 22nd May 2006, taking into account the likely evolution of the composition of EU car fleet 
(diesel vs. gasoline powered cars) 

 
As shown in Table 3.22, in the decade 2010, EU-27 diesel consumption is expected to increase 
to a greater extent than gasoline consumption, due to the increase in road transport of goods. 

The quantity of biodiesel needed to comply with the 2010 target (5.75%) is estimated to be 
14.8 billion litres, while the 2020 target would be achieved by producing 28.7 billion litres. 
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Table 3.22 Diesel consumption and quantity of biodiesel needed to comply with the 2010 and 
2020 targets in the EU-27 

Biodiesel 2010 2020
Diesel consumption (M lit) 253.476         281.149            
Target (%) 5,75% 10,00%
Quantity needed to comply with the target (M lit) 14.861           28.666              

Forecast

 

Source: own estimate on the basis of “European Energy and Transport – trends to 2030 – update 2005” European 
Commission – DG TREN, 22nd May 2006, taking into account the likely evolution of the composition of EU car fleet 
(diesel vs. gasoline powered cars) 

3.5.1.1. The 2020 target and the additional demand for energy crops 
The additional demand for energy crops in 2020 was estimated by calculating the quantity of 
feedstock needed to pursue the 2020 target.  For this estimate, the following assumptions were 
made: 

- the additional demand for feedstock would be completely covered by crops cultivated in 
the EU-27 (HIS: Closed domestic market); 

- the additional demand for energy crops was calculated by estimating that the 2020 
targets would be pursued through the use of first generation biofuels only. It may indeed 
be argued that, in order to pursue the 2020 targets, the expected increase of bioethanol 
and biodiesel production will be mainly due to the production of first generation 
biofuels, since the second generation biofuel technology still need time to be available 
on a large scale; 

- the technologies used for biofuels production are assumed to remain unchanged until 
2020; 

- the allocation of the additional demand amongst the different types of feedstock used in 
2020 is considered as the same applying to the year 2010. 

By taking into consideration the aforementioned assumptions, Table 3.23and Table 3.24 show 
the estimated additional demand for the different energy crops necessary to purse the 2020 
targets for bioethanol and biodiesel production, respectively.  

 
Table 3.23 Additional demand for energy crops in the EU-27 for bioethanol production, forecast 

2020 on 2003-2005 

crop 000 t
wheat 24.387          
barley 9.806            
rye 2.940            
maize 11.147          
beet 38.773           

Source: own estimate 

 
Table 3.24 Additional demand for energy crops in the EU-27 for biodiesel production, forecast 

2020 on 2003-2005 

crop 000 t
rapeseed 42.670          
sunflower 8.344            
soy 10.637           

Source: own estimate 
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3.5.1.2. The 2020 target and land need 
As a consequence of the increasing demand for energy crops, it may be predicted that the 
agricultural sector would experience a significant rearrangement, involving an increasing supply 
of feedstock. Due to the high feedstock prices, an increasing production of energy crops may 
also be expected, which could be determined by the following factors: 

- increase of the area cultivated with cereals and oilseeds, through the cultivation of set-
aside land and fallow land, and/or through the conversion of new land to arable crop 
land; 

- increase of energy crops yields, through an increasing intensification of agricultural 
practices (increase of inputs exploitation), an increasing usage of genetically modified 
organisms and other (genetic) innovations.  

Table 3.25 shows the estimates about additional land need in the EU-27 to meet the additional 
demand for energy crops. It was assumed that crop yields would increase by 15% from the 
reference period (2003-2005) to 2020.  
 

Table 3.25 Land need (million ha) in the EU-27 (HIS: closed domestic market) for bioethanol and 
biodiesel production, forecast 2010 and 2020 

2010 2020
Bioethanol 3,92 8,65
Biodiesel 14,98 22,74  

Source: own estimate 
 
The global additional land needed (31 million ha) is quite a significant amount, considering that 
it roughly represents less than one/third of the total arable land of the EU-27 currently available 
(estimated to be around 115 million hectares). On the other hand, it is necessary to stress the fact 
that the estimated additional land required in 2020 (above 31 million ha) is certainly 
overestimated, since the additional feedstock was estimated to be entirely produced within the 
EU-27, and no rearrangement of the feedstock supply has been assumed. Considering that only 
75 to 50% of the additional demand for feedstock is imported, and that a re-arrangement of the 
crops production will take place within the EU (lowering the feedstock price increase in 
comparison with higher estimates), the land needed to comply with the 10% target would drop 
to around 16-22 million hectares: the reduction from the previous estimate is relevant, but the 
amount of land is still significant29. 

 

3.5.2. Main factors affecting the EU-27 biofuel market balance  
The development of the feedstock market balance for biofuel industry feedstock over the long 
term is controversial. Many factors are on the table, with uncertain and debatable effects. In 
order to reach a balanced evaluation of the potential agricultural impacts, the role of feedstock 
prices in this context should be recalled. From this perspective, in order to assess the long term 
impacts of the additional demand for energy crops on the EU feedstock market (especially, in 
relation to feedstock prices), it is necessary to highlight the central role which will be played in 
the future by the following factors: 
                                                 
29  16-22 million hectares were estimated by considering low and medium feedstock prices. Indeed, lower 

feedstock prices could have a lower impact on the re-arrangement of the supply, by reducing the additional 
land needed for the cultivation of energy crops. 
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- crop yields (cereals and oilseeds); 

- the implementation of new CAP measures; 

- the international trade liberalisation and market access (feedstock and biofuels); 

- the crude oil price trends. 

A series of pros and cons will then emerge from the sustainability of the 10% incorporation 
target.  

The future of agricultural land use in the EU-27 - and the relavant impact of the additional 
demand for energy crops – is likely to be highly influenced by the productivity trends of crops. 
Several studies demonstrate the high potential of yields increase in the long term (see, for 
example, Ewert et al., 2005), and the central role that genetic transformations could play in 
raising the crop yield potential in the future (Purcell and Sinclair, 2004). Moreover, crop yields 
and the availability of arable land for producing energy crops are strongly related: in the long 
term, a very little annual rise in crops yields would significantly reduce the additional land 
needed to cover the additional demand for energy crops. For example, it is possible to estimate 
that a 1% rise in the arable crop yields per year from 2007 to 2020 would result in the freeing of 
an equivalent of more than 20 million hectares of arable land in 2020 (around 20% of the current 
EU-27 arable land; estimated to be around 115 million hectares). Only a part of the above 
mentioned land quota will be used for energy purposes, the rest being devoted to food 
production. 

In the long term, the new CAP will also play a crucial role in changing cropping patterns, and, 
subsequently, it will change the acreage used for different arable crops in the EU-27. The 
complete implementation of full decoupling could indeed allow farmers to better adapt their 
production systems to the real-market needs. Given the foreseen price rise, this will imply a 
more effective orientation of farmers towards oilseeds and cereals production. This will 
probably add to (or substitute) the CAP measures which have influenced so far the biofuels 
sector (set-aside measure, particularly non-food on set-aside land, aid for energy crops, sugar 
sector reform). Moreover, although it is not possible to evaluate the impacts of most of the 
market measures of the new CAP in the long term, the evolution of such measures may have 
additional impacts on crop patterns and, indirectly, on the energy crops production. For 
example, the possible abolition of the compulsory set-aside quota30 could provide the EU 
agricultural sector with quite a significant amount of additional arable land (estimated to be 
around 6 million hectares). In that case, the flexibility of the agricultural system in responding to 
the market signals will be increased, even though a significant quota of such land would not be 
very productive.  On the other hand, an effective limitation to this flexibility could derive from 
the CAP general trend towards extensive and environmentally safer uses of agricultural 
resources. 

The future development of the international biofuel market is another important factor within 
this context. More in detail, an increasing market liberalisation is expected by the achievement 
and/or the implementation of several agreements (Dufey, 2006): 

- The Generalised System of Preferences (GSP): the latest version of the EU GSP scheme (the 
so-called “GSP+”), applicable until 31 December 2008, which no longer envisages tariff 
reduction to denatured and non-denatured alcohol (code 22 07, still classified as a sensitive 
product).  

                                                 
30  The set-aside quota has been suspended in 2008 and it is expected to be abolished in the context of the 2008 

Health Check. Set aside measures might be maintained on a voluntary basis. 
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- The Cotonou Agreement: under this agreement, ACP countries qualify for duty-free access 
for denatured and non-denatured alcohol (code 22 07).  

- The “Everything but Arms" (EBA) agreement : in addition to the above mentioned EU GSP, 
EBA agreement grants least developed countries (LDCs) a duty-free access to the EU for all 
products, except weapons and ammunition. 

- The EU-MERCOSUR agreement: the trade agreement currently under negotiation between 
MERCOSUR (Argentina, Brazil, Paraguay and Uruguay) and the EU will also be relevant as 
sugar and bioethanol are Brazil’s main interests31. 

With regard to the market of agricultural commodities, the current "Doha Round" of multilateral 
trade negotiations under the WTO is expected to achieve important results by reducing tariffs 
for market access, export subsidies and domestic support. These measures could assure in the 
long term an increasing international trade liberalisation and market access with a consequential 
higher availability of feedstock at a world level. 

By contrast, with regard to the potential expansion of the biofuels trade, it has been observed 
(Dufey, 2007, Lee et al., 2007) that the current lack of a clear classification of biofuels within 
the multilateral trading system is constraining on the potential trade. In the long term, in order to 
expand the international biofuels market, it will be necessary to deal with the following 
bottlenecks, which are hindering the expansion of biofuels trade (Lee et al., 2007): 

- The lack of standardisation of biofuels at the WTO level32; 

- The lack of internationally agreed standards and certification. 

Crude oil price has a strong impact on biofuel markets and on the long term development of the 
EU-27 biofuels sector. In the past, specific measures and economic incentives have played a 
significant role in increasing the profitability of the biofuels industry. Nevertheless, in the long 
term scenario, it may be expected that, as a result of the rise in oil prices and of decreasing 
feedstock prices, the use of biofuels could be more economical than the usage of oil, even 
without such policy incentives. According to different oil and feedstock prices levels, Table 3.26 
shows to what price levels the full substitutability between bioethanol and petrol would be 
possible33. Data show that, in case of low cereals prices, in the EU-27 the matching between 
bioethanol and oil would be reached at the level of 125 USD/bbl. The level of substitutability 
for the US market would be even lower (estimated to be lower than 100 USD/bbl) taking into 
account the lower average cost of cereals. 

Furthermore, the profitability of the EU biofuel industry would also depend on the prices of the 
biofuels produced by the main competitors: for example, low prices (500-600 EUR/1000 l) of 

                                                 
31  The ethanol price in the EU results from the world market price, plus the EU import tariff and transport costs. 

The world market price is influenced by price of fossil fuels and by ethanol world production and demand, 
where Brazil is a major producer, consumer and exporter. Bioethanol production is much cheaper in Brazil 
than in the EU and the EU import duty is about one third of the FOB price, which makes the EU price cover 
the EU production cost. A liberalisation of the ethanol trade between the EU and MERCOSUR could allow 
massive import of sugar-cane bioethanol from Brazil depending on the amount of the duty reduction. With a 
full duty removal the Brazilian bioethanol production could in theory replace the EU production which will 
probably become unprofitable (Trade SIA, 2007, p. 55). 

32  Under the current Doha Round of multilateral trade negotiations, Brazil is pushing to get biofuels classified as 
an environmental good. This would qualify it for an accelerated phase-out of tariffs. However, a joint EU-US 
proposal to fully eliminate tariffs on a list of 43 products identified as environmentally friendly by the World 
Bank, including solar panels and wind turbines, does not include biofuels (EurActiv 10/12/07). 

33  In March 2008, oil price was around 110-115 USD/bbl, while cereals prices were around 200-250 EUR/ton. In 
this study, cereals prices of the simulations (see § 3.4) are 110-130 EUR/ton for scenario 1, 180-200 EUR/ton 
for scenario 2 and 250 EUR/ton for scenario 3. 
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Brazilian bioethanol could favour a significant rise in the exports towards the EU, by halting the 
development of the domestic EU bioethanol industry. 
 

Table 3.26 Cereal and oil indifference prices for bioethanol and petrol production 

130 200 250

Oil ($/bbl) Petrol (€/1000 l) 774,78       1.139,96    1.424,95    
300 1.610,09                   
275 1.492,17                   equivalent
250 1.374,25                   
225 1.256,32                   
200 1.138,40                   equivalent
175 1.020,47                   
150 902,55                      
125 784,62                      equivalent
100 666,70                      
75 548,77                      
50 430,85                      

Cereals (€/tonnes)

Bioethanol (€/1367 lit) (1)

March 2008

 
(1) In terms of energy contents 1,367 litres of bioethanol are equivalent to 1,000 litres of gasoline 

Source: own extrapolations on the data provided by Ministero dello Sviluppo Economico 
(www.sviluppoeconomico.gov.it) 

 

3.5.3. Long-term impact assessment on agriculture 
The results of the present assessment highlight that the current EU target of 5.75% biofuels by 
2010 is unlikely to be achieved. With regard to the 2020 target of 10%, it is necessary to take 
into consideration several factors which may vary significantly during the period 2008-2020, 
and that are expected to influence the potential achievement of the target.  

As this point, it is necessary to remember that the long-term assessment presented above was 
based on several assumptions and limitations that are halting the present analysis to provide an 
assessment on a rigorous quantitative basis. Nevertheless, the analysis presented in the previous 
paragraphs underlined that, in order to achieve the 2020 targets, the biofuel industry would 
require a very high quantity of additional feedstock to increase the biofuels production capacity. 
Starting from this standpoint, it is also necessary to highlight that the remarks presented below 
are made by assuming that EU biofuels policies would not be subject to significant changes 
during the projection period.  

The long-term impact assessment emphasises the extensive impacts that the additional feedstock 
required by the biofuels industry would have on the EU arable crops sector and/or on the EU 
external trade (both for feedstock and for biofuels). 

With regard to the impacts on the EU arable crops sector, the long-term projections of this 
analysis were mainly made by assuming a closed EU-27 market, where the additional demand 
for energy crops was mainly covered by domestic production. Even though this scenario was 
considered as a purely reference scenario, it is necessary to consider that also lower levels of 
energy crops domestically produced (for example, 50-75% of the total) would have significant 
impacts on the EU-27 arable crops sector (as shown above, it was estimated that also in case of 
low-medium feedstock prices, around 16-22 million hectares of additional land would be 
required). From this perspective, a central role would be played by the increase of crop yields 
both in countries with highly-developed arable crop sector and in countries with high potential 
for crop yields increase.  
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In theory, in the countries characterised by high levels of intensification practices in the arable 
crop sector (for example, in France, in the UK, in Germany, and in Italy), high feedstock prices 
could have significant impacts on the public and private investments on production technology, 
research, genetics innovations, with the overall goal of further increasing cereals and oilseed 
yields. At the same time, high feedstock prices would have important impacts also in those 
countries with a high potential of crop yields increase (for example, in several NMS), by 
pushing towards a strong intensification of farming practices. Higher crop yields would also 
result in a smaller amount of land needed for the additional cereals and oilseeds to be cultivated 
for energy uses. 

Despite the productive potential, it is necessary to highlight that, in practice, there are several 
factors halting significant investments to increase crop yields and to accentuate the 
intensification of farming practices, which are mainly due to the direction of the EU agricultural 
and environmental policies. The EU policies put in place so far have aimed at increasing the 
extensification of farming practices, have aimed at maintaining, on a voluntary or on a 
compulsory basis, fallow land and/or set-aside land, and they have imposed strict rules on the 
use of genetically modified organisms. This approach may in practice be halting the potential of 
crop yields increase, which would be necessary in order to increase feedstock production to the 
level required to meet the 2020 target. 

Accordingly, it may be argued that the 10 percent goal would require large-scale imports of 
biofuels from outside the EU. The increasing import of biofuels from extra-EU countries 
(especially from the developing countries) may have detrimental environmental, social and 
economic effects, which are widely debated, and which are not however the main subject of this 
study. Nevertheless, it is necessary to stress the fact that important international organisations 
(such as the European Environment Agency34 and the World Bank35) have recently provided 
criticisms on the sustainability of an increasing biofuels production. 

Further studies are necessary to better assess the overall impacts of an increasing biofuels 
production at the global level, and to assess whether the 10% target is really achievable, by 
taking into better consideration the sustainability criteria as well as the increasing availability of 
second generation biofuels. 

 

                                                 
34  The position of EEA is to suspend the 10% target for 2020, which was defined as an "overambitious […] 

experiment, whose unintended effects are difficult to predict and difficult to control". Moreover, the EEA 
Scientific Committee recommends a new, comprehensive scientific study on the environmental risks and 
benefits of biofuels. 

35  A recent report by the World Bank suggests that increased biofuel production has contributed to the rise in 
food prices 

 (http://siteresources.worldbank.org/NEWS/Resources/risingfoodprices_backgroundnote_apr08.pdf). 
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4. Farm adaptations, CAP changes, and impact on food 
processors 

This chapter collects qualitative evaluations on three different aspects of the EU agro-food 
system related to the development of the biofuel industry: the technical and structural adaptation 
of agricultural holdings; the potential consequences of agricultural policy developments, as set 
out in the EU Commission’s preparatory document for the CAP “Health Check”, on farm 
adaptations; and the impact on the different sectors of the food processing industry. 

 

4.1. Technical and structural adjustment on farms 

Technical and structural adjustments are substantial modifications of the production factors mix 
(land, labour, capital) at a farm level. On a large scale, they also involve the structure of the 
sector (e.g., the number and the dimensions of the producing units), and of the supply chain 
(e.g., the relations between the agricultural, the industrial and, when relevant, the distribution 
sectors). Technical and structural adjustments are generally considered long-term phenomena. 
Crop price increases (the ongoing trend and the forecast related to the increased biofuel 
feedstock demand) are creating quite a new situation in the agricultural sector. 

For decades, and up to early 2000, the prices of agricultural goods have increased in monetary 
terms but have dropped in real terms, while framers have been obliged to meet increased costs 
of agricultural inputs. This situation has been one of the major drivers for the technical and 
structural dynamics in agriculture, which have determined a strong economic selection among 
farms. Structural dynamics have been marked by the adoption of technical innovations, 
increasing farm dimensions, yield increase, and the organisational innovations. This has 
occurred despite the existence of a CAP model that was mainly aimed at promoting production 
growth, while protecting farmers against price decline and economic selection. The current and 
estimated crop prices increase will probably create the conditions for a price increase in real 
terms. The effect of this price trend reversal on agriculture is quite debatable, especially because 
it now falls in the framework of a decoupled CAP model, more concerned with the efficiency 
and the environmental impact rather than with the production volume.  

As outlined in § 3.1, diverting the use of the agricultural land from food to energy (biofuel) uses 
could imply: 

(a) changing the commercial destination of the crops produced at a farm level (e.g., oilseeds 
from food industry to bio-diesel industry), or, alternatively, 

(b) changing the type of crop (e.g., from fodder to cereal or oilseed). 

Both cases can actually occur. Besides, it should be outlined that the crops which are suitable for 
biofuel uses, and which are (or can be) produced by the European agricultural system are well-
known and widespread all over the EU (according to the geographical specialisation patterns 
determined by the natural environment). 

To date, production standards required for biofuel feedstock crops have not substantially 
differed from the standards applied to food crops production. In other words, it can be assumed 
the existence of a wide technical proximity at the agricultural level between the crops cultivated 
for food uses and those cultivated for the biofuel industry. 
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The technical proximity between food and energy uses is a relevant point of flexibility for 
farms, which in some cases can easily change the destination of their produce from the food to 
the biofuel sector (see point (a) above)36. As a matter of fact, the differentiation between the 
food and biofuel sectors starts at the farm gates. In this section, we will explore the technical 
and structural adjustments required for the production for crops destined to the biofuel industry, 
at a farm and a sector level, according to the above mentioned cases, and on the basis of the 
technical proximity concept, bearing in mind of the fact that some situations occurring in case 
(b) also occur in case (a). 
 

4.1.1. Changing the commercial use of an already produced crop 
On farm technical adjustment is related to feedstock market price, which can lead farmers to a 
greater use of inputs. The adaptation in this case would mainly result in a more intensive use of 
the farm variable inputs, but it would not involve - in the short-medium term - the production 
technique strictu sensu37. In the long term, continuing favourable trends in energy crop prices 
could lead efficient farmers to use extra income for farm investments, resulting in technical and 
structural improvement (investment effect). On the other hand, marginal farms producing biofuel 
feedstock could use extra income just to survive (income effect), lowering the farm turnover 
rate. Finally, farmers who decide to channel their production to the biofuel sector might face 
some costs linked to the change of marketing channel (the concept of transaction cost should be 
considered)38. Such costs are normal when a new marketing channel is activated and the related 
costs are not relevant.  

In conclusion, shifting from the food to the biofuel industry would not have relevant structural 
impacts at a farm level in the short-medium term, the same production techniques being applied 
for both food and energy uses, probably with different degree of intensity, and depending on 
crop prices. In the long term, sustained high feedstock prices could induce some change in 
structural dynamics. From this perspective, it should be underlined that the structural impacts 
would be determined by the general price trend, where the demand for feedstock destined to 
biofuel adds to the effect of an increased food demand. It is possible to describe the effects at the 
farm level for some farm categories, but it is difficult to predict the global effect on the 
agricultural sector. 
 

4.1.2. Changing the farm cropping pattern 
Farmers who decide to change the current land utilisation - from a given crop to a new one for 
energy uses - adopt in practice a sector innovation, which might in turn imply technical 

                                                 
36  This case has been observed for example in Austria in relation to the production of maize, which is delivered to 

feed the energy industry according to the market price (DEIAgra, 2006). 
37  According to production theory, the production technique is the mix of production factors applied in to 

production process. As outlined in the text, the definition of production technique thus refers to the structural 
mix of the basic production factors (work, land and capital). A production technique can be used to different 
degrees of intensity, by increasing or reducing the use of the variable inputs. Changing the structural mix of the 
production factors generally implies investments, which involve a long period perspective (e.g. farm 
mechanisation). The degree of intensity of a given production technique concerns the short period and does not 
imply hard farm investments. During the last decades, the technical adaptation - which actually occurred in 
Europe - also implied a change in the degree of intensity. In other words, changing the production techniques 
has also determined a rise in the degree of the intensity to produce more. This conceptual model captures the 
real behaviour of the farmers when they try to adapt the farm to the changing economic environment. 

38  Transaction costs are related to the transfer of property rights concerning economic goods. They include 
information and communication need, negotiations, contracting, control, and respect of contractual 
engagement, strategy definition, etc. 
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innovations. The implementation process of such innovation passes through some steps which 
might generate costs at a farm level, as symmarised in Box 4.1. 

The potentially most relevant costs that farmers may face in the implementation process are 
related to investments. Trying new types of crops generally implies a change of the cultivation 
technique (e.g., new machinery for cultivation and harvesting, new farm facilities for storage of 
input and produce). In the case of crops for biofuel production, hard investments are mainly 
related to the harvesting and post-harvesting operations, which might require heavy investments 
at a farm level, and a strong technical and structural adaptation, with relevant impact on the farm 
structure. Such investments could be faced only by large and well-organised farms, thus 
excluding small-medium farms from the biofuel supply chain. 
 

Box 4.1 Type of cost related to the innovation process at the farm level 

Steps Operations Type of cost 

Knowledge & learning 
Learning ofthe possibility to innovate 

Learning new techniques 

Formation cost 

(+) 

 

Technical innovation 

Change the input mix 

Implement the new technique 

Solve logistic problems 

Investment 

(+++) 

Marketing innovation 
Establish new marketing channels 

Secure transactions 

Transaction cost 

(+) 

Source: own extrapolations 

 

The farm size and the access to financial resources may be the structural and economic selection 
criteria. If they are, the production of biofuel feedstock would lead to a structural push favouring 
large, technologically-advanced and financially reliable farms. This is true in part, as other farm 
adaptation strategies work in reality. Outsourcing of services related to high capital investments 
(e.g., machinery hire) are quite common in agriculture, and it allows small-medium farms to use 
advanced technologies through organisational innovation (e.g., horizontal integration for the use 
of technical inputs). Outsourcing actually avoids (or at least reduces) the virtual structural 
impact of technical innovation at a farm and sector level, lowering the economic and financial 
barriers to access the sector by means of organisational innovations. In this respect, it must be 
outlined that horizontal and vertical integration is widespread in the EU agriculture, but at 
different degrees at the national and the regional levels. Given the location strategies of the 
biofuel industry, another criterion for the selection related to the development of the biofuel 
production is the existing degree of organisation at the regional level39.  

                                                 
39  This criterion also responds to the need of the biofuel industry for the organisation of the feedstock supply: 

dealing with a low number of suppliers (large individual farms or large cooperative farms vs. many small 
suppliers) reduces transaction and logistic costs related to the feedstock purchasing. Within this context, it is 
worth mentioning cases of supply chain innovation induced by the development of the biofuel production on 
the small scale. These cases regard the building of small-medium biodiesel plants (or oilseeds crushing plants) 
by small farmer associations and co-operative organizations in some regions of Austria (Karnten) and Germany 
(Niedersacshen) (DEIAgra, 2006). Farmers produce feedstock, own and operate the plants, use the fuel on their 
farms or sell it on the local market. There are examples of vertical integration where the farmer associations 
face the problem of minimal economic dimensions of the plant (scale economies). Though relevant at the local 
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4.1.3. Supply chain organisation 
The analysis of the structural impact of biofuel production should be completed by placing the 
reasoning within the context of the biofuel supply chain organisation40. To do this, it must be 
remembered that the biofuel industry has a leading role in the supply chain, mainly determined 
by the structural, economic and technical characteristics of the industry. 

The biofuel industry depends on agricultural feedstock which determines, to a large extent, 
location strategies. The plants which process mainly-imported feedstock are generally located 
close to import facilities (generally, ports), while the plants processing locally-produced 
feedstock are mainly located (though not exclusively) close to the agricultural feeding basins41. 

The structural characteristics of the farming system operating at the local level should be 
considered, to some extent, as prerequisites for the industry location. Agronomic vocation is the 
main factor determining the geographical spread of crops. Biofuel industry location firstly 
adjusts to feedstock availability, and it takes into account some other structural characteristics of 
the producing system (basic infrastructures, transport service). The technical adjustments needed 
at the farm level - which are difficult for individual farmers and which could become 
bottlenecks for the development of the feedstock production - are often provided (or at least 
organised) by the biofuel industry to facilitate feedstock production. 

Another characteristic which generally accompanies the development of the biofuel industry is 
the use of contracts to regulate the transactions between farmers and processors. Contracts for 
crops are generally targeted on the short-medium term (1 to 3 years). Their function is to secure 
the feeding basins of the biofuel industry, also to the advantage of the farmers: as a matter of 
fact, the contracts define the exchange price over the contract duration and/or clear criteria for 
price modification during the contract (e.g., linking the feedstock price to the quotation of 
reference energy markets) (DEIAgra 2006). The above described mechanisms tends to lower the 
transaction costs for both parties (processors and farmers), and they contribute to solving the 
structural and technical adaptation issues at the farm level. It is worth underlining that these 
phenomena are common in the agro-industrial sector, though with relevant regional differences 
at the national level. 

Supply chain organisation is an important element in the analysis of the technical and structural 
impacts of biofuel industry on agriculture. A strong supply chain organisation is acknowledged 
as a success factor in the development of biofuel production, together with other system factors 
(see Figure 4.1).  

 

                                                                                                                                                            

 
level, also within the context of local development, these study cases do not seem to be widespread at the EU 
level and, more importantly, they are not linked with the biofuel production at large industrial scale.   

40  The supply chain organisation is the way by which the operators from different levels of the chain establish 
economic or functional relationships with each other, determining a mutual influence. The main operators of 
the biofuel supply chain are the farmers producing feedstock, the processors of feedstock into biofuels, and the 
distributors. 

41  This strategy is determined by the transportation and logistics costs associated to the mobilisation of great 
volumes of feedstock. Mixed location strategies have been observed in some cases to secure industrial 
feedstock supply by the risk of a scarce development of the local supply chain. This seems to be the case of the 
biodiesel plant located in proximity of the seaport in Livorno (Italy). The expected development of a local 
feeding basin has not taken place and the plant actually processes imported feedstock. 
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Figure 4.1 System factors influencing bioenergy development 
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Source: Aragrande et Alii, 2007 

 

The case of France is paramount in this regard. The case studies conducted in the Champagne-
Ardenne and Haute Normandie regions (DEIAgra, 2006; Aragrande et Alii, 2007) show how the 
bio-ethanol sector developed on the basis of existing highly-integrated agro-industrial supply 
chains. Such coordination takes different forms: farmers are horizontally integrated into 
farmers’ cooperative organizations, and, in this way, they are also direct players at the industrial 
level through the ownership of processing plants. The supply contracts are the means for vertical 
coordination between farmers’ co-operative organizations and the producers of crude oil (like 
Total), which are responsible for the ETBE production. The suppliers of logistic services 
(transport firms) and end-users (fleet owners, local authorities) are also involved. Besides, the 
different actors are also involved in long-term agreements or partnerships to develop joint 
targets and projects. 

The case study of Tuscany (Italy) shows a lack of organisation among the actors in the biofuel 
supply chain, and this contributes to the poor development of the local feedstock production (a 
similar situation was observed in Castilla-Leon, Spain, but, in this region, things are evolving 
rapidly). In Nieder-Sachsen, the role of horizontal integration (i.e., farmers’ co-operative 
organizations) is reported as a crucial factor in the relief of some structural barriers to access the 
biofuel sector, namely the scale-gap between agriculture and industry, and the financial 
problems linked to investments. 
 

4.2. CAP changes 

The CAP shaped by the 2003 Reform is currently under an evaluation process, the “CAP Health 
Check”, aimed at proposing appropriate adjustments and fine-tuning for the 2009-2012 period, 
the last phase of the current EU financial framework. The discussion, opened by the EU 
Commission on November 2007 with the preparatory document (COM(2007) 722 final), 
highlights three main issues: 

- enhanced simplification, effectiveness and efficiency of the Single Payment Scheme 
(SPS); 

- update the market support measures in the light of the new trends on the global market of 
agricultural commodities and EU enlargement by focusing on the function of safety nets 
for producers; 
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- tackle the new challenges from climate change, biofuels and protection of biological 
diversity, through a reinforced rural development (RD) policy. 

Box 4.2 provides a synthesis of the Commission proposals, which are positioned in a medium-
long term perspective with respect to the scenario analysis of the previous sections. In general, 
the proposals aim to strengthen decoupling within the 1st CAP Pillar (market measures) and 
recover resources for the 2nd Pillar (RD measures) after the cutbacks suffered in the 2007-2013 
EU financial set up. 

Two specific proposals regarding biofuels are included in the part of the Commission’s 
Communication dedicated to new challenges from climate change, bioenergy and water 
resources. By referring to the likely significant impact on farming of the renewable energy and 
biofuel targets set by the European Council in March 2007, the Commission confirms that food 
and feed production will continue to be the principal functions of European agriculture, and 
suggests to use the RD policy for improving the 2nd generation biofuels. Then, a revision of the 
energy crops support scheme is recommended, since biomass and biofuels have been also 
benefited with new incentives and compulsory targets from the environment and energy policies 
of the EU. The two proposals, with the emphasis on nutritional priorities of farming, 2nd 
generation biofuels – non competing with food, but also non operational so far – and reduction 
of the energy crop aid, which is almost only supporting crops for 1st generation biofuels in 
competition with food production, can be interpreted as a more cautious approach by the 
Commission to the expansion of the agro-energy industry. 

Beyond the above specific measures, the overall CAP adjustment defined by the preparatory 
document could favour structural adaptations of EU agriculture to the new market conditions 
determined by rising world food demand, biofuel targets and increasing oil prices. The shifting 
of a reinforced SPS from the prevailing historical model to the regional flat rate model presents 
some important advantages for the flexibility of farm structures42 and similar effects can be 
generated by the other main measures proposed: i.e. the final abolition of compulsory set aside 
and the related exemption for non food crops43, the upper and lower limitations to direct 
payments, the cross compliance simplification, the gradual abolition of market intervention for 
all non-bread cereals and the phasing out of milk quotas. 

Making agriculture more flexible to market signals is a good element of the proposed reform. 
But the question is that the market conditions are now not only determined by the increasing 
world food demand - which proceeds according to a long term trend, though accelerated in 
recent years - but also by the additional demand for crops for energy use and, as outlined in this 
study, by the increased oil price, which are able to produce relevant, rapid and unexpected 
impacts on agriculture. The proposed measures on environment and energy challenges are the 
only ones that can mitigate some impacts of the biofuels development, but they appear not to 
take into account the risks which are implicit in the functioning of biofuel policies, as outlined 
in the former chapters of this study. 

Despite the position on the food production priority, the policy framework of the Commission’s 
Communication seems to be essentially neutral with respect to possible competition between 

                                                 
42  The regional flat rate model can benefit all producers and not only those “historically entitled”, the value of the 

entitlements is homogeneous and not different for each producer, there is a redistribution effect which 
increases with the sectors involved into the SPS, risks for possible inadequacy of national reserves with respect 
to the demand are less, and all the regional eligible land can be subject to cross compliance and not only the 
farm land of the beneficiary producers. The disadvantages related to an excessive fragmentation of the 
payments in the regional flat rate model (Jayet, Kleinhanss, 2007, p. 111) can be avoided with the limitations to 
payments proposed by the Commission. 

43  Before the suspension of the set aside measure in September 2007, around 95% all the land under the set aside 
exemption for non food crops was used for biofuel crops. 
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food and biofuels for farm resources. Increasingly, the structural adjustment of European 
agriculture will respond market stimulations, which are now prevailingly influenced by the 
biofuel policies. If this situation lasts, the improvements in the farm sector could give some 
results for farmers’ income and to control CAP expenditure, but will not have significant effects 
on the stabilisation of food markets. 
 

Box 4.2. Synthesis of the EU Commission's proposals for the CAP Health Check 

Direct 
payments 

- orient the implementation of the single payment scheme (SPS) towards the regional 
flat-rate model; 

- in the new MS extend the application of the single area payment scheme SAPS until 
2012; 

- simplify cross-compliance by excluding the standard management requirements 
(SMR) not directly relevant for the objectives of the measure and by making 
appropriate adjustments in the present list of minimum requirements for maintaining 
land in good agricultural and environmental conditions (GAEC); 

- limit partial decoupling options to the specific regional cases where there is evidence 
of environmental and economic risks from implementation of full decoupling; 

- reduce the amount of payments for biggest farmers proportionally to the amount of 
the payment to be disbursed to each individual farmer, without setting any ceiling to 
the level of support; 

- set limits for the minimum payments deliverable based on a minimum payable 
amount or on a wider minimum eligible area; 

- use finance recovered by setting upper and lower limits to payments within the same 
MS to reinforce the Article 69 measures.44 

Intervention on 
the cereal 

market 

- maintain the intervention scheme only for the bread wheat, while the phase-out 
mechanism introduced in 2007 for intervention on maize should be extended to other 
feed grains. 

Set aside - abolish the compulsory set aside scheme by safeguarding only its environmental 
functions and benefits through locally targeted rural development (RD) measures. 

Phasing-out the 
milk quotas 

- introduce a gradual increase of milk quotas softening the total expiring scheduled in 
2014-2015; 

- identify appropriate adjustments in the other measures of the dairy common market 
organisation (CMO) which could help the transition; 

- within the framework of adjustments in Article 69, propose specific support 
measures for the regions suffering the major impacts on production from the quotas 
ending. 

Other supply-
control and 

coupled 
measures 

- identify, within the various CMO, the supply-control and the coupled measures which 
can be integrated within the SPS; 

- examine the regional cases where maintaining some coupled support is necessary 
for local economies. 

                                                 
44  Article 69 of Council Regulation 1782/2003 allows MS to set apart up to 10% of the SPS national ceilings to 

support specific types of farming relevant to environment conservation and promote quality and marketing of 
products. 
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Risk 
management 

- use part of the modulation savings for RD measures addressed to the management 
of risks related to production (e.g. from climate and sanitary hazards), in compliance 
with the Green Box criteria; 

- for the risks related to price instability, examine case-by-case the need for additional 
measures in the context of future adjustments in the CAP 1st Pillar and work out a 
more general examination of risk management for the period after 2013. 

Climate change, 
bio-energy, 

water 
management 

and biodiversity 

- the primary vocation of European agriculture will continue to be the production of 
food and feed; 

- reinforce the existing RD measures to incentivise mitigation and adaptation to 
climate change, better water management, environmental services in the area of bio-
energy, and biodiversity protection; 

- use cross-compliance (either SMR or GAEC) to achieve objectives related to climate 
change and better water management; 

- use RD measures to enhance development of second generation biofuels; 

- examine the effectiveness of the energy crops support scheme under the new 
incentives and compulsory targets for biomass and biofuels; 

Strengthening 
the RD policy 

- increase the existing compulsory modulation by 2% per year in the 2010–2013 
period; 

- analyse how to introduce compulsory modulation in the new MS, within the current 
distribution of RD funds, after they attain the same level of direct support of the EU-
15. 

Source: own extrapolations 

 

4.3. Impact on the agro-food industry 

An increased production of biofuels can have manifold impacts on the different components of 
the agro-food system (see Figure 4.2). 

A number of potentially most affected sectors can be identified, on the basis of the relative 
importance of the commodities involved (or related processed products) as raw materials in their 
production processes. 

In addition to animal farming, which uses cereals (and related by-products), oilseed by-products, 
and sugar beet by-products as feed, the potentially most affected sectors of the food industry are 
the following ones (in brackets the commodities/processed products concerned): 

- At first-stage processing: 

o Cereal-based supply chains: cereal milling sector (wheat, rye); starch sector (wheat, 
maize); malting sector (barley); distilleries sector (wheat, maize). 

o Sugar beet-based supply chains: sugar sector (sugar beet); distilleries sector (sugar 
beet and molasses). 

o Oilseed-based supply chains: oilseed crushing sector (rapeseed, sunflower, 
soybeans). 

- At second-stage processing: 

o Cereal-based supply chains: baked products sector (flour); pasta sector (durum wheat 
semolina); breweries sector (malt); spirits sector (ethanol). 

o Sugar beet-based supply chains: yeasts sector (molasses; liquid sugar; glucose 
syrup); soft drinks sector (sugar and isoglucose); sugar confectionery sector (sugar 
and glucose syrup); spirits sector (ethanol). 
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o Oilseed-based supply chains: margarine sector (rapeseed oil, sunflower oil and 
soybean oil). 

 
Figure 4.2 Supply chains of the biofuel and food industries 

 

Source: own extrapolations 
 

The milk-based and meat-based supply chains, and the related food industry sectors, might also 
be indirectly affected via impacts on the animal farming sector. 

The aforementioned impact on production costs can affect more or less negatively the 
competitiveness of the affected sectors, depending basically on the possibility for firms to 
transmit a portion of the increase in their production costs to their customers, via higher selling 
prices, thus safeguarding their margins. The scope for such conduct mainly depends on the 
balance of bargaining power between the seller and the buyer, and on the possibility for the 
latter to switch to substitution products. 

Where the scope for such conduct is limited or absent, firms can try to safeguard their margins 
only through efficiency gains, which can be achieved by rationalising production processes, by 
pursuing scale economies, by switching to alternative raw materials (when possible), or by 
moving their operations to a location where the competition by biofuel producers for the 
procurement of raw materials is less strong. 

Whenever the above strategies lead to limited outcomes, or are wholly impossible to pursue, 
firms face the risk of losing competitiveness at both domestic and international levels. 

Among the potentially most impacted sectors identified, some appear to be in a weaker position, 
for a variety of reasons. 

Animal farming sector. Where cereals as such have an important role as feed, increases in 
production costs would be substantial. The impact might be less important where also by-
products such as dried distillers’ grains and oilseed meals have significant importance, as an 
increased production of biofuels would imply also an increased supply of such related by-
products. Most livestock farmers are not in the position to pass increases in their production 
costs to their customers via higher selling prices: due to the imbalance in bargaining power, 
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livestock farmers are usually price-takers. The pressure to achieve efficiency gains in animal 
farming would hence be strong, but pursuing scale economies and rationalising production 
processes could prove unfeasible for many small-to-medium scale firms, which might go out of 
business. 

Yeasts sector. The supply of all the products used as substrates would be adversely affected by 
the development of the bioethanol sector. An increased production of sugar beet and sugar cane-
based ethanol would be likely to imply a reduced supply of molasses and liquid sugar. The use 
of glucose syrup as substrate would become unprofitable, should its price increase due to 
increased cereal prices. Due to international competition, EU yeast producers would have a very 
limited scope to safeguard margins through higher selling prices. The scope for efficiency gains 
through innovation and scale economies would also be limited. 

Margarine sector. The supply of all the products used as raw materials would be adversely 
affected by the development of the biodiesel sector. An increased use of vegetable oils 
(especially, rapeseed oil, which is essential in the margarine production) for biodiesel 
production would be likely to imply a reduced supply of the same oils for food uses. The switch 
to alternative, possibly GM-based vegetable oils would have significant drawbacks for 
technical, dietary and marketing reasons; in addition, palm oil is also increasingly used in 
biodiesel production. The scope for safeguarding margins via higher selling prices would 
absolutely depend on the type of buyers (large scale retailers would strongly oppose such a 
strategy) and on the possibility for final consumers and industrial users economically to 
substitute margarine with butter. 

Starch sector. The supply of all the products used as raw materials would be adversely affected 
by the development of the bioethanol sector. The switch to GM maize would be unfeasible for 
marketing reasons, and because it would make by-products unsuitable for use as feed. An ever-
increasing oversupply of glycerine (a by-product of biodiesel production) would saturate any 
market outlet for some competing starch derivatives. In the case of glucose syrup, the 
safeguarding of margins via higher selling prices could trigger an increasing substitution of 
glucose syrup with sugar. 
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5. Environmental impact 

5.1. A big issue: land requirements for biofuels 

The large extension of land required to fulfil the biofuel commitments undertaken not only by 
the EU and the US, but also by most of industrialised countries and, increasingly, by a number 
of developing countries, is generally identified as the major threat to biodiversity related to the 
use of crop commodities for substituting fossil fuels45. In the previous sections of this study, it 
has been estimated that, at current crop yields, an area of about 19 million hectares of arable 
land – necessary to make the biofuel processing plants (whether already operational or planned) 
in the EU-27 work at their full capacity - would not be enough to achieve the 2010 target of 
5.75% of incorporated biofuels (as a comparison, according to FAO statistics, the whole arable 
land area of France is 18.5 million hectares). 

The EU Commission-DG AGRI estimates that 17.5 million hectares – about 15% of the EU-27 
arable land (roughly, a half of the whole national territory of Germany) – will be needed to 
satisfy the 10% target in 2020. All this under an optimistic assumption by which a more 
efficient processing of second-generation biofuels46 would supply 30% of the EU market, crop 
yields would rise from 1% to 2% per year, and imports would provide for 20% of first-
generation feedstock and for 25% of second-generation feedstock. Should all the second-
generation feedstock be produced inside the EU, an additional 2 million hectares will be needed 
(EU Commission-DG AGRI, March 2007). 

In the US, bioethanol production is rapidly growing, passing from 1.63 billion gallons47 in 2000 
to 4.86 billion gallons in 2006, and to 6.49 billion gallons in 2007 (RFA, 2008). The US corn-
planted area in 2007 was of 37.9 million hectares, with an expansion of 6.2 million hectares, or 
19.5%, with respect to 2006 (NASS, 2008). The new Renewable Fuel Standard (RFS) set by the 
Energy Independence and Security Act (EISA) of December 2007 established that the annual 
consumption of biofuels in the US has to increase up to 15 billion gallons by 2015, and to 36 
billion gallons by 2022. The EISA allows to attain the 2015-mandate exclusively through corn 
starch ethanol, which would require about 13 million hectares according to corn and ethanol 
increased yields estimated for that period48, in comparison with about 6.7 million hectares 
harvested for ethanol processing in 200749. 

After 2015, the RFS requires that all the US consumption exceeding the 15 billion gallons 
mandate, i.e. an additional 21 billion gallons by 2022, should be covered by biofuels derived 
from materials other than corn starch. The best alternative solution would be the second-
generation biofuels but, given the high uncertainty about the development of these technologies, 
the attention is also addressed to the US domestic production of sorghum-starch ethanol, sugar-
beet ethanol, biodiesel, and to the import of sugar-cane ethanol (Yacobucci, Schnepf, 2007, pp. 
7-9). With current crop yields, 21 billion gallons of ethanol require about 46 million hectares of 
sorghum or 15.4 million hectares of sugar beet in the US, or 13.2 million hectares of sugar cane 

                                                 
45  See: UNEP/CBD/SPSTTA/13/2, 2007, p. 17; UNEP/CBD/SPSTTA/12/9, 2007, pp. 9-10; JNCC, 2007, p. 2-4. 
46  In the EU Commission estimations, it is assumed that second-generation processing would increase the biofuel 

yield per hectare of cereal crops by 30-40%. 
47  1 US gallon = 3.785411784 litres. 
48  The corn grain and ethanol reference yields used for this estimation are: 10.79 tons/ha; 405.3 litres/ton; 4,375.4 

litres/ha (Serchinger et al., 2008b, p. 5). 
49  Own estimation based on 2007 US corn grains average yields (9.6 tons/ha according to USDA-NASS, Crop 

Production, Release 11 December 2007) and an ethanol/grain conversion rate of 30% (Nasolini et Al., 2006, 
p. 39). 
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in Brazil50, and an equal quantity of biodiesel produced in the US would need 116.3 million 
hectares of rapeseed or 125.2 million hectares of soybeans51. 
 

5.2. Land availability in Europe 

Only a small amount of arable land is available within the US and the EU territories to 
implement the biofuel programmes: basically, biofuel feedstock should be obtained either by 
diverting land from food production and from other uses (grasslands, shrub woods, forests), or 
through import, including the import of biofuels. The import of feedstock and biofuels relocates 
the problem of land resources at a global level, where, in general, not only the biofuel demand is 
strongly increasing because of ambitious government programmes and supply policies52, but 
also food demand is rising due to the current demographic trends, urbanisation, and to improved 
living standards in various intensively-populated developing countries. 

According to the EU Commission estimations above, from 2006 to 2020 the EU-27 biofuel 
crops area would increase by 12.7 million hectares to fulfil the 10% target, while the total arable 
land area would remain unchanged at 113.8 million hectares. The new land devoted to biofuels 
would be obtained by diminishing the food crop area by 10.2 million hectares and the set-aside 
and fallow land areas by 2.5 million hectares. Only cereals for food would lose 7.9 million 
hectares, i.e. 13.6% of the 2006 EU-27 cereal crop area (EU Commission-DG AGRI, March 
2007, pp. 7-8). It is unlikely that such a scenario may take place without a paradoxical policy 
and financial framework inciting the processing of crop products into biofuels and, at the same 
time, deterring farmers from converting meadows, pastures, or other farmland used for wood or 
forest into crops, despite a growing demand for both biofuels and food. 

It has also been observed that the Commission’s scenario - by substituting EU food crops with 
biofuel crops - assumes that more food will be imported by the EU. This indirect import should 
be added to the direct import of biofuel feedstock, assumed by the Commission to be at 20% of 
the first-generation feedstock and at 25% of the second-generation feedstock. The indirect 
import will bring the total import of biofuel feedstock to 32-39%, with the assumption that 
second-generation biofuels shall provide for 30% of the EU demand by 2020. Without taking 
into consideration the development of second-generation biofuels, the import will raise up to 56-
64% of the total EU feedstock supply (De Santi, 2008, Appendix 3). The agricultural land 
necessary to produce direct and indirect EU import of biofuel feedstock should therefore be 
found outside the EU. 

The European Environment Agency (EEA) estimates that the EU arable land potentially 
available for environmentally-compatible bioenergy production amounts to 13 million hectares 
in 2010, and rising to 16.2 million hectares in 2020, and to 19.3 million hectares in 2030. These 
areas are considered adequate for the EU biofuel targets, but the EEA hypotheses do not take 
into account any competition effect between food crops and energy crops, and assume that a 
fully liberalised CAP will allow massive import of cheaper livestock products into the EU, with 
a huge release of arable land from feed crops. Furthermore, according to the EEA assessment, 
while the total EU environmentally-compatible bioenergy potential from agriculture would 
increase from 46.8 Mtoe in 2010, to 95.8 Mtoe in 2020 and to 142.2 Mtoe in 2030, the share of 
                                                 
50  It should be noticed that in 2006 the total sugarcane area harvested in Brazil (ethanol + sugar) was 5.8 million 

hectares, and the total ethanol production was 4.5 billion gallons (Filho, 2007). 
51  The estimations are based on the following assumptions for biofuel yields (gallons/ha): 452 gallons/ha from 

sorghum grains, 1,364 from sugar beet, 1,585 from sugar cane, 180.5 from rapeseeds, 167.7 from soybeans. 
These figures result from current US and Brazilian crop yields and from ethanol conversion rates of the 
different raw materials. 

52  On the biofuel policies see: Doornbosh, Steenblik, 2007, pp. 24-38; Steenblik, 2007, pp. 17-36. 
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crops for liquid biofuels would remain more or less constant at around 20 Mtoe along that 
period and, already in 2020, all the liquid biofuel produced in the EU would come from crops 
for ligno-cellulosic (second-generation) ethanol (EEA, 2006, pp. 14-30). It is evident that great 
caution should be taken about these scenarios, while the implementation of the EU biofuel 
targets requires concrete solutions on how to find all the additional arable land needed. 
 

5.3. Land availability at a global level 

At a global level, the OECD estimates that, more or less, all the exploitable of the Earth’s land 
surface is already used: crops cover 1.3 billion hectares, grassland for livestock feeding and 
pasture 3.5 billion hectares, woods and forests 3.9 billion hectares, and human settlements 0.2 
billion hectares. The remainder 4.2 billion hectares of emerged land would not be suitable for 
productive use (Doornbosch, Steenblik, 2007, pp. 12-16). 

On this basis, all additional land for crop cultivation in the future could only come from 
diverting grassland or forest land. In a 2050 scenario, with an estimated human population of 9 
billion people, without significant changes with respect to present-day nutrition habits,53 and 
with additional food needs largely covered by increased crop and livestock yields, the OECD 
study concludes that some 0.44 billion hectares essentially derived from former grassland could 
be available for biofuel and biomass-energy crops. 80% of this additional land is located in 
Latin America and Africa, and about a half in just seven countries54. Living aside the real 
possibility of exploiting all that land for bioenergies – chiefly depending on feasibility of 
necessary infrastructures55, competition from food crops, and constraints from environmental 
concerns – the contribution of biofuels to the 2050 world total energy consumption from liquid 
fuels for transport will be relatively limited: less than one quarter (Doornbosch, Steenblik, 2007, 
p. 17). 
 

5.4. Main impacts on spatial indicators of biodiversity and 
ecosystems 

A massive conversion of natural grassland and forests into biofuel crops will significantly 
increase the rate at which human activities are causing degradation and loss of the Earth’s 
ecosystems, with the consequence of reducing the relative abundance of individual species, and 
causing losses of animal and vegetal populations and the decrease or deprivation of ecosystem 
goods and services56. 

                                                 
53  It has been estimated that the extension of the Western-type diet, high on consumption of livestock products, to 

all the World peoples – which is actually taking place – would require an additional 2.5 billion hectares of feed 
crops (Smil V., 2002, pp. 618-622). 

54  Argentina, Bolivia Brazil, and Colombia in South America; Angola, Democratic Republic of the Congo, and 
Sudan in Africa. 

55  In many regions the conversion of fallow or extensively-used land into energy crops would require also the 
establishment of basic infrastructures for human settlements, like roads and other networks of public facilities. 

56  Ecosystem goods and services have been classified by the Millennium Ecosystem Assessment into four main 
categories: goods (provisioning services) are the products obtainable from ecosystems, like food, fibre, fuel, 
genetic resources, biochemicals, and fresh water; cultural services (e.g. spiritual, religious and aesthetic values, 
knowledge systems, education, inspiration, recreation) are the ecosystems’ non-material benefits; regulating 
services are the benefits from regulating ecosystem processes, such as pollination, seed dispersal, regulation of 
climate, pests, diseases, and erosion, protection from natural hazards, and waste detoxification; supporting 
services are necessary for production of all the other ecosystem services, e.g. habitats, cycles of nutrients and 
water, soil formation and retention, and atmosphere oxygenation. Biodiversity is an active factor for ecosystem 
functions and provides direct and indirect contributions to the ecosystem goods and services (MEA, 2005, pp. 
25-36). 
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Most of the land cleared for biofuel crops will be located in the areas that are already suffering 
the most intensive aggression to the original ecosystems, due to human activities and climate 
changes, i.e. tropical and sub-tropical regions of Central and South America, Africa, and South 
and South-East Asia. On the whole, these regions had a net loss of 168.5 million hectares of 
forest and wood in the 1990-2005 period, and, between 2000 and 2005, the rate of forest net 
reduction rose to 11.4 million hectares per year (FAO-Forestry Dept., 2005). In the same 
regions, since 1990, about 50% of grasslands, savannas and shrub lands have been affected by 
desertification (CBD Secretariat, 2006, p. 24). In the EU, it is unlikely that the fulfilment of the 
biofuel targets will not involve significant conversion of grassland and woods into biofuel crops, 
and this will reduce or overturn the current positive trends of the European rural areas as regards 
the recovery of forests and natural meadows57. 

The expansion of biofuel crops have a direct impact on all the spatial indicators of biodiversity: 
the overall dimension of world biomes and ecosystems rich in biological diversity, the coverage 
of protected areas, the extension of the areas under sustainable management, the connectivity of 
ecosystems58, and the aspects related to the ecological footprint of the human activities, which 
assume particular relevance due to the great extension of land required by biofuel crops59. 

An immediate consequence of the crop area enlargement is the degradation of habitats, which 
affects the abundance and distribution of wild species and the species threatened with extinction. 
On this issue, the wild fauna of the European rural areas suffered a severe decline between the 
late 1970s and 1985 under the pressure of agricultural activities: signs of recovery have been 
observed since 2000 (CBD Secretariat, 2006, pp. 25-27), but the expansion of biofuel crops on 
grassland and forests could represent an important factor of regression60. In developing 
countries, the degradation of natural habitats has also important social implications since it 
impacts on the livelihood of indigenous communities, who directly depend on the resources of 
local ecosystems61. 
 

5.5. Monocultural farming and GMO use 

The most widespread biofuel crops (maize and other cereals, sugar beet, sugar cane, oil palm, 
rapeseeds, soybeans, and sunflower) are also well known food crops which are in general 
cultivated in large plantations, with intensive use of chemicals, energy, machinery and genetic 
improvements. The expansion and intensification of these cropping systems to supply the 
demand of road transport fuels could impact severely on many aspects of biodiversity. 

                                                 
57  The European forest area increased by 12 million hectares between 1990 and 2005: the average yearly increase 

in the 2000-2005 period was 661 thousand hectares (FAO-Forestry Dept., 2005).  
58  In South East Asia extensive tracts of tropical rainforest, including valuable protected areas, have been cleared 

to cultivate oil-palm plantations for biodiesel. In the US, the corn acreage expansion threatens lands under the 
USDA Conservation Reserve Program. In Brazil, there is substantial pressure to expand the coastal fields of 
sugar cane and convert additional cerrado habitats to soybean or sugar cane plantations (Groom et Al., 2008, p. 
5; Rodriguez, Ortiz, 2006, pp. 18-21; Kepler, 2007). 

59  The ecological footprint measures how much land and water area a human population requires to produce the 
resources it consumes and to absorb its wastes under prevailing technology. The estimations of the Ecological 
Footprint Network say that the ratio between the exploitation of the Earth’s resources by the human population 
and the biocapacity of the planet to regenerate the same resources is 1.25, the value was around 0.5 in 1961. 
This means that human beings are overshooting the Earth’s biocapacity to provide for their livelihood by 25% 
(http://www.footprintnetwork.org). 

60  One third of all permanent grassland habitats listed in Annex I of the EU Habitats Directive are considered to 
be threatened by an intensification of farming activities (EEA, 2007, p. 13). 

61  Traditional knowledge and management practices of indigenous and local communities are considered relevant 
to the conservation and sustainable use of biodiversity by the UN Convention on Biological Diversity (CBD 
Secretariat, 2006, pp. 38-39). 
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Under the huge pressure of the EU and US biofuel policies, crop rotations could shift towards 
intensive monocultural schemes, dominated by biofuel crops. In the US, much of the increase in 
the 2007 corn acreage (+6.2 million hectares) was obtained by reducing soybean plantings, 
which decreased by 4.5 million hectares. This resulted from a decline of the traditional Corn 
Belt’s two-year crop rotation between corn and soybeans, and there is concern that the rotation 
is evolving towards a 3-year scheme, with corn for two subsequent years and soybeans only 
every third year. In several US regions, other crops competing with biofuel crops are expected to 
decline: e.g., cotton lost 1.8 million hectares in 2007 (Westcott, 2007, p.13-14). 

A second aspect concerns the link between biofuels and genetically-modified (GM) crops. In 
2007, GM crop plantings covered 64% of the world soybean area, 24% of the world corn area, 
and 20% of the world rapeseed area: they are respectively the first, second, and fourth most 
widespread GM crops in the world. In the US, the increase of the corn area devoted to ethanol 
processing has been accompanied by an important expansion of the GM corn plantings, from 
about 17 million hectares in 2005, to 21 million hectares in 2006 and 29 million hectares, which 
is equivalent to 77% of the total US corn plantings, in 200762. 

The shifting towards monocultural crop schemes and the spreading of GM crops accentuate the 
dependence of human well-being on an increasing small number of crops and crop cultivars. 
This trend is one of the risks associated to the spreading of modern farming technologies and is 
considered a negative indicator of biological diversity (CBD Secretariat, 2006, p. 27)63. 
 

5.6. Agricultural intensification and impact on water and soil 
resources 

The environmental impact of agricultural intensification resulting from the expansion of biofuel 
crops is also associated to an increased usage of pesticides, fertilizers and tillage practices. 
Pesticides directly pollute terrestrial habitats and waters by dispersal of toxic molecules. Many 
GM cultivars of biofuel crops (maize, sugar beet, rapeseeds, soybeans)64 have been rendered 
resistant to particular herbicides, and the use of these chemicals results stimulated. Fertilizers 
alter the natural nutrient cycle, especially for nitrogen and phosphorus, which leach from the soil 
causing pollution and eutrophication of inland and coastal waters. Tillage favours soil erosion 
by mineralization of organic matter and reduces the soil nutrient retention capacity (MEA, 2005, 
pp. 331-353). This has consequences on the nutrient cycles and, in terms of GHG delivered from 
soils. The direct impacts of these changes on biodiversity indicators regard nitrogen deposition 
and the water quality in aquatic ecosystems (CBD Secretariat, 2006, pp. 31-34), but the clearing 
of additional land for biofuel crops or the conversion of extensive land use systems (grassland, 
pastures, shrub lands, woods, etc.) is likely to make the biofuel GHG reduction balance negative 
(see the next section) (Searchinger et Al., 2008a; Fargione et Al., 2008; MNP, 2008, pp. 43-49). 

Except for maize, the most suitable biofuel crops for the European continent like rapeseeds and 
winter cereals are in general cultivated as rain-fed crops; sugar beet requires irrigation in the 
Mediterranean regions, where sunflower also can suffer from drought. On the whole, the 

                                                 
62  From GMO-Compass data (http://www.gmo-compass.org/eng/home/). 
63  Genetic variation is necessary for fitness and adaptability of species. Given the very reduced number of species 

and cultivars that supply most of the world's food demand, a failure in a crop could create catastrophic 
consequences; moreover, a reduction in the variability of the food supply has negative impacts on the quality of 
nutrition. The substitution of traditional agricultural practices with modern intensive farming systems at the 
global scale has entailed a reduction of the genetic variability of crops and livestock (see, MEA, 2005, pp. 209-
241). 

64  Herbicide-resistant cultivars of these crops have been already authorised in the EU (http://www.gmo-
compass.org/eng/gmo/db/). 



The competition between food crops and non food crops for energy 

PE 405.402 78

principal risk for competition on water resources between biofuel and food crops in the EU 
could come from expansion of maize, which needs irrigation to perform good yields on most of 
the production area (Kenny, Harrison, 1992, pp. 119-120): soybeans have water requirements 
similar to maize, but the cropped area is still quite limited in Europe65. 

Currently, in the Mediterranean Europe, irrigation is mainly used for the production of fruit and 
vegetables, as these crops are also more appropriate than biofuel crops for the structural 
characteristics of most of Mediterranean farms66. However, with rising prices of oil and biofuel 
feedstock, competition cannot be excluded in the future and irrigated biofuel crops could be 
developed especially in large modern Mediterranean holdings. 

 

5.7. Efficacy on GHG reduction 

The real capacity of biofuels to reduce GHG emissions of road transport, which represents the 
principal environmental goal of the biofuel policy, is a very controversial issue. It has been 
found that biofuels obtained from crops on EU arable lands generally save between 18% and 
50% of GHG emissions with respect to using an equivalent of conventional fuel. But the 
substitution of the EU crop production diverted from food, and the EU import of feedstock and 
biofuels require additional crops outside the EU (De Santi, 2008, p. 7). The additional crops 
could discharge enough GHG, mainly due to releases of carbon and nitrous oxide from soils and 
to the use of farm inputs, to give negative balances, especially when new land is cleared from 
forests, wetlands, shrub lands, and natural grasslands, or converted from more extensive farming 
systems67. 

The extent of these indirect effects of EU biofuel policy is highly uncertain and will probably 
result in a GHG negative total effect (Searchinger et Al., 2008a; Fargione et Al., 2008; MNP, 
2008, pp. 43-49). Much depends on the farming sustainability criteria and on the controls 
applied in the world regions where additional crops are cultivated. The implementation of an EU 
certification scheme, as in the recent Directive proposal on the promotion of renewable energies 
(COM(2008) 19 Final), could give some results, but this kind of measures cannot tackle the 
problem at a global level (De Santi, 2008, pp. 7-11). 

As regards the cost of GHG reduction, analyses have shown that the use of biomass in other 
sectors than biofuels - like heating and electric power production - this gives surer GHG 
balances and substitutes oil in a cheaper and more efficient manner (De Santi, 2008, pp. 21-22). 

 

                                                 
65  In 2006, there were about 0.5 million hectares in the EU, mostly in Italy (38%), Romania (36%), France (9%), 

and Hungary (7%). 
66  Fruit and vegetables in general generate higher value added per land unit than the crops usable for biofuels: 

thus they are often preferred by small farmers. According to Eurostat data, holdings with less than 10 hectares 
of UAA represent 89% of total holdings in Greece, 69% in Spain, 85% in Italy, 95% in Cyprus, 99% in Malta, 
and 86% in Portugal. 

67  For example, the annual carbon dioxide emissions caused by deforestation, fire and drainage of peatlands in 
South East Asia (about 2,000 Mt, over 90% of which are from Indonesia) are equivalent to almost 8% of the 
global emissions from the use of fossil fuel. The release from peatland drainage and degradation, also due to 
expanding plantations of oil palm for biodiesel, places Indonesia in third position for carbon dioxide emissions, 
behind the US and China. Without peatland emissions, Indonesia is in 21st position (Hooijer et Al., 2006, 
p. 29). 
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5.8. Sustainability criteria 

The recent Commission proposal for a Directive on the promotion of renewable energies 
(COM(2008) 19 Final) has set the EU sustainability criteria for biofuels and biofuel crops. A 
minimum GHG reduction of 35% is required for the life cycle of biofuels68. To make the 
computation of GHG reductions easier, the proposal allows the use of a calculation scheme 
based on default values.69 It has been found that the default values proposed by the Commission 
do not assure that all the indirect effects of biofuel production be taken into account, especially 
at the global level; hence, the calculation method cannot assure full compliance with the 35% 
threshold (MNP, 2008, pp 35-41). 

The Directive proposal also indicates that biofuel crops respect the CAP cross-compliance 
requirements70 and introduces new criteria to prevent land use changes which trigger high GHG 
emissions (wetland, pristine peat land, and continuously forested areas)71 and biodiversity 
losses. “Forests undisturbed by significant human activity”72 and “areas designated for nature 
protection purposes” where biofuel crops did not interfere with those purposes73 are excluded. 
As regards grassland, only “highly biodiverse grassland”, i.e. “species-rich, not fertilised and 
not degraded” grasslands, are left out74. All these definitions, and especially the one provided 
for grassland, 75 could be subject to different interpretations, which do not exclude the 
possibility of massive conversion of land releasing high carbon stocks (MNP, 2008, pp. 43-44). 

GHG reduction, by mitigating climate changes, has an indirect beneficial effect on biodiversity, 
but the GHG reduction related to an increasing usage of biofuels is not sufficient to compensate 
the loss of biodiversity related to the intensification of cropping. The biodiversity balance is 
particularly negative when forests, grasslands and abandoned agricultural land are converted 
into intensive cultivations. In these cases, the GHG released from soil can be offset only after 
decades by the use of biofuels obtained from the converted lands (Fargione et Al., 2008)76, while 
the direct impact on biodiversity from the destruction of habitats is considerable. In fact, the 
biofuel crops’ biodiversity balance can only be slightly positive when land with low value 
biodiversity is used, e.g. intensively cultivated or recently abandoned land. Otherwise, the 
compensation between the positive GHG reduction effect and the destruction of valuable 
habitats takes a very long time, and even after one century the net balance will be still extremely 
negative (MNP, 2008, pp. 43-49)77. On this basis, to avoid biodiversity losses, the land use for 
biofuel crops should be carefully limited to current arable land and to degraded or recently 
abandoned cropland. 

                                                 
68  COM(2008) 19 Final, Art. 15, paragraph 2. 
69  Ibid., Art. 17. 
70  Ibid., Art. 15, paragraph 5. 
71  Ibid., Art. 15, paragraph 4. 
72  “That is to say, forest where there has been no known significant human intervention or where the last 

significant human intervention was sufficiently long ago to have allowed the natural species composition and 
processes to have become re-established” (ibid., Art. 15, paragraph 3, letter (a)). 

73  Ibid., Art. 15, paragraph 3, letter (b). 
74  Ibid., Art. 15, paragraph 3, letter (c). 
75  “The Commission shall establish the criteria and geographic ranges to determine which grassland shall be 

covered by point (c)” (ibid., Art. 15, paragraph 3). 
76  It takes even some centuries in the case of biodiesel from oil palm plantations on drained peatland forests in 

South East Asia and from soybean crops replacing tropical rainforests (Fargione et Al., 2008, p. 236). 
77  The MNP estimates that, in order to reduce the impact of climate change on biodiversity by one hectare, in 

terms of mean species abundance (MSA), it is necessary a GHG emission reduction between 2,500 and 9,500 
tonnes of carbon dioxide equivalents. Biofuels’ yearly emission reductions are estimated between 5 and 15 
tonnes of carbon dioxide equivalents per hectare when there is no significant loss of carbon from soil (MNP, 
2008, p. 44-45). On this basis, to achieve a positive biodiversity balance from biofuels obtained by converting 
land with some valuable biodiversity and with some stocks of carbon equivalent takes centuries. 
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6. Conclusions and policy recommendations 

6.1. The economics of biofuel policy and agricultural impact 

A supply function model was adopted to analyse the economic effects of biofuel policies. The 
conceptual approach showed that the incentives to production and consumption of biofuels 
affect agricultural markets through feedstock demand from the biofuel processing industry. 
Incentives are necessary since policy makers aim to substitute liquid fossil fuels, which are 
cheaper than biofuels. The type and the size of these incentives, as well as the implementation 
schemes applied, are crucial for policy effectiveness. 

As the feedstock supply function is rigid, a growing demand from the biofuel processing 
industry determines an endogenous increase of the feedstock price (i.e., a price increase 
generated from inside the biofuel supply system). When feedstock prices (either endogenously 
or exogenously determined) offset the profit margins of biofuel processors (the ceiling price), 
biofuel production tends to drop. 

The economic advantages of fossil fuels can be reduced by an increase in oil price. The rise in 
the oil price might eliminate the production cost differential between biofuels and fossil fuels; it 
might become a main driver for biofuel production and push upwards the feedstock ceiling 
price. An oil/feedstock break-even price can be calculated: for a given level of feedstock prices, 
this is the oil price that equals the production cost of liquid fossil fuels and biofuels. Over the 
break-even price, biofuel production will only be stimulated by a rise in the oil price, with no 
need for any biofuel policy support. 

At the farm level, feedstock prices are the drivers of the farmers’ decisions when allocating 
resources. According to the production theory, the prices of the agricultural products determine 
the farm sector choices (what should be cultivated and for which destination), the mix of inputs 
to be used and the level of intensification. If the downstream energy sector provides higher 
remuneration for the farm output, the farmers will divert their resources to that use, with 
consequential environmental effects. 

World trade, CAP developments and technology also influence the above-mentioned 
mechanisms. For example, the removal of barriers to biofuel and feedstock trade could attenuate 
the feedstock price increase within the EU, and limit the potential impact on EU agriculture, 
since the effects would be distributed worldwide. On the other hand, a policy framework giving 
EU agriculture more adaptability to changes in market conditions - as envisaged in the 
Commission’s proposals for the CAP-First Pillar “Health Check” - will contribute to 
concentrating farm resources in the agro-energy sector, if current trends of rising feedstock 
prices continue. Finally, the technological development of second-generation biofuels by 
increasing the biofuel yields per land unit and allowing the processing of feedstock not suitable 
for human nutrition could have saving effects on arable land and on other farm resources. 

 

6.2. Biofuel policy effectiveness 

EU biofuel policy showed a low level of effectiveness in reaching the 2005 targets. National 
data differ widely and allow the conclusion that the nature of the measure adopted and the 
implementation schemes of biofuel policy are relevant to explain the differences at national 
level. Secondly, evidence from selected case studies shows that the European agricultural sector 
is rigid in responding to biofuel policy incentives. System factors (such as the availability of 
agricultural services, production facilities, supply chain organisation) should be called into 
question in this case. This means in turn that the full potential of policy effectiveness (and the 
related effects on agriculture) has not yet been developed. 
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6.3. The impact of biofuels on agriculture 

The evaluation of biofuel impacts on agriculture is based on different assumptions, concerning 
the short-medium term and the long term. In the short-medium term (ending 2010), we based 
the scenario calculation on the biofuel production potential, considering biofuel plants currently 
in operation, those under construction, and those planned, rather than on the land requirement, 
mechanically determined by the incorporation target. We deemed our choice to be more 
responding to the reality as far as production potential reflects real data and the producers’ 
expectations about the development of the biofuel sector. Under this perspective, the scenario 
output indicates the level of biofuel incorporation attainable on the basis of the actual 
production potential, to be compared to the theoretical one. The scenario simulations aim at 
quantifying the endogenous prices and the amount of land required to feed the current and 
planned production potential under specific hypotheses. Then, the impacts on agriculture are 
analysed according to quantitative and qualitative methodologies. 

Three main scenarios have been designed by assuming different levels of prices for the 
agricultural commodities, respectively: the low-, the medium- and the high-price scenario. The 
medium one corresponds to the current situation (as of early 2008). These prices represent the 
exogenous prices determined by the economic system, independently from the dynamics of the 
feedstock and biofuel markets. We associated to each exogenous price a specific level of 
activation of the EU biofuel production capacity (respectively, 100%, 75% and 50%). The 
underlying realistic assumption is that the decision by biofuel producers of activating or not the 
planned biofuel plants depends on the price of the feedstock. For each level of exogenous price, 
we conceived three additional scenarios describing how the additional feedstock demand is 
supplied: (i) exclusively through the EU farm production (EU-27 scenario or high-impact 
scenario - HIS), (ii) mainly through import (World scenario, or low-impact scenario - LIS), or 
through both EU production and import (EU-27-World scenario, or in-between scenario - IBS). 
As mentioned above, the short-medium term (2010) and the long term (2020) have been 
differentiated. 

 

6.3.1. Short-medium term impact 
Short to medium term impact on endogenous prices is graduated according to the exogenous 
price hypothesis and, more importantly, according to the biofuel industry supplying strategies 
(from the EU-27 to the World scenario). In the EU-27 scenario, endogenous prices rise at the 
highest levels and gradually drop in the EU-27-World scenario and in the World one. With the 
activation of the total biofuel production potential, the global additional need of land would be 
18.9 million hectares, falling down to 9 millions if 50% activation is assumed.  

The rise in feedstock prices would lead to a limitation of the bioethanol production and, 
consequently, to a limitation of the incorporation target, that would not be reached in the short-
medium term (biodiesel would be the only one exception if feedstock prices rank low). 
Endogenous prices strongly contribute to this trend, given the relevant price increase determined 
by the biofuel system itself. The theoretically predicted impacts on agriculture would thus tend 
to be lower. This self-limiting effect of biofuel production and the relevant agricultural impact is 
obtained at the cost of a limitation of biofuel policy effectiveness. From this perspective, it 
should be concluded that a trade-off does exist in the short-medium term between biofuel targets 
and feedstock prices. This also demonstrates the idea that current biofuel policy is not currently 
developing its full potential effect on agriculture. 

Secondly, it should be underlined that the self-limiting effect of feedstock prices could be 
eliminated by the rise in the oil price. To substantiate this idea, which closely follows our 
conceptual scheme, we calculated the oil break-even price for bioethanol (the oil price which 
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equals the cost of producing bioethanol from bio-masses and petrol from oil), under different 
assumptions of cereal price and exchange rates. Results for maize show that the break-even 
price for maize with low price (136 EUR/ton) and realistic EUR/USD exchange (1.40) the oil 
break-even price would be at 125 USD/bbl). A higher maize price (e.g., 200 EUR/ton, that is the 
medium exogenous price adopted for this commodity in the scenario calculation and is close to 
the current market price) the break-even price for oil would increase up to around 200 USD/bbl. 
Calculation is merely indicative. What mostly matters is that, if the break-even price is reached, 
biofuel production would react to the fuel market and not to the biofuel policy. In other terms, 
biofuel (and, indirectly, feedstock) would be considered a substitution for fossil fuels. At this 
point, in the absence of limiting measures, the bioethanol and the relevant feedstock demand 
might rise indefinitely78.  

By taking into account the limitations of the present impact assessment79 and by assuming that 
EU biofuels policies would not experience significant changes, the following trends may be 
expected in the short-medium term: 

- It seems likely that the most realistic scenario would be the scenario 3 (high feedstock 
prices), with an additional demand for energy crops at a world level (2010 compared to 
average 2003-2005) which was estimated to be: 

o 5.7 million tons of wheat; 

o 2.4 million tons of barley; 

o 2.4 million tons of maize; 

o 25.7 million tons of oilseeds. 

- The production of bioethanol and biodiesel in the EU-27 would cover respectively 34% and 
55% of the quantity needed to comply with the 2010 target. 

- It may be expected that the most realistic feeding basin scenario would be between the low 
impact scenario and the in-between scenario (with more than 50% of feedstock imported 
from extra EU countries). 

- As a result, it may be argued that the EU-27 would require a significant import of oilseeds, 
together with an increasing amount of land to be cultivated with maize and oilseeds. 

Feedstock prices are expected to increase to a different extent according to the different type of 
crop considered80: due to the rearrangement of the EU agricultural supply system, the impact 
would be less significant for wheat, and stronger for oilseeds and maize. 

 

                                                 
78  It’s worth underlining that the arguments above are not theory. Both of the above-mentioned situations are 

actually underway. The ceiling price effect (substantiated by the recent rise of feedstock prices) is recently 
leading in some EU Member States to a revision of biofuel plants implementation plans. In the USA, the 
ceiling price effect is under evaluation since early 2007, together with the risk of a close link between 
feedstock and energy markets. 

79  In the context of this assessment it was possible to calculate the degree of achievement of the targets only for 
the closed domestic market scenario (high impact scenario). Moreover, as already explained, the impact 
assessment did not take into account the effects of the re-arrangement of feedstock supply on feedstock prices. 

80  The scenario-based simulation allowed assessment of the structural impacts on the basic commodities markets 
concerned caused by the additional demand of such commodities generated by the growth of the EU biofuels 
sector but it did not constitute an attempt to provide price forecasts for the commodities concerned in real-
world future situations. 
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6.3.2. Long-term impact 
In the long term, we assumed the fulfilment of the 10% incorporation target and, consequently, 
we calculated the need for land in relation to said target. Impact evaluation in this case is 
qualitative. Realistic evaluations about the development of second-generation biofuels lead us to 
the assumption that they will not be produced on a large scale in 2020. This means that the 
entire target has to be fulfilled with the first-generation biofuels. Under this hypothesis, the need 
for land corresponding to the target would amount to about 31 million hectares in the whole EU-
27. 

Over the long term, the impact on agriculture might change radically in comparison to the short-
medium term. First, it can be assumed a modified CAP context, in particular for the full 
accomplishment of the world trade objectives, the abolishment of the set-aside quota, and the 
application of a full decoupling. At a technical level, the structural rigidity of the agricultural 
sector in adapting to the increasing feedstock demand could be partially solved. This could 
particularly be determined by an increase in crop yields (at least, an increase of 15% compared 
to the current yields could be realistic), genetic innovation (targeted in particular at the 
segmentation of food and non-food uses), as well as a further development of land-saving 
technologies. The above-mentioned factors could increase the availability of land for energy 
purposes. 

The need for new arable land would however remain significant, and feedstock imports should 
be considered to limit price increase and environmental impacts. At this point, the impact that 
the externalisation of the feedstock supply might have worldwide in terms of market balancing, 
and the global allocation of agricultural resources should be carefully evaluated. 

In brief, by using only first generation biofuels, the additional feedstock demand needed to 
comply with the targets was estimated: 

- 24.4 million tons of wheat; 11.1 million tons of maize; 19.2 million tons of oilseeds; 

- trends in feedstock prices make the achievement of the 2020 target impossible; 

- the target could be achieved only if the following conditions are satisfied: 

o a drastic drop of feedstock prices (which should fall to the 2005 levels or even to 
lower levels), and/or 

o a very high rise in oil prices. 

- the achievement of the 10% target implies a large-scale import of feedstock (especially, 
oilseeds) and bio-fuels (especially, bio-ethanol) from outside the EU; 

- the structural impacts of the additional demand for energy crops on feedstock prices would 
depend on several factors. Such impacts could be decreased by enlarging the feeding basin 
of the EU bio-fuels industry (for example, through an increasing market liberalisation), by 
increasing the crop yields (for example, through the usage of GMOs and/or the adoption of 
more intensive production techniques), and by favouring the development of the EU arable 
crop sector (for example, through the implementation of new CAP measures). 

 

6.4. Territorial and structural impact 

Given the unlikely availability of second-generation biofuels for the fulfilment of the 2010 and 
2020 EU targets, the increasing prices of first-generation biofuel feedstock will stimulate an 
additional demand of arable land, by affecting the EU arable crops sector and the overall 
European agriculture to a great extent. The rearrangement of the arable crops sector will be 
mainly characterised by: (i) changes in the current land use pattern with expansion of cereals 
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and oilseed crops; (ii) increasing use of land currently uncultivated (set-aside and idle land, and 
grassland); (iii) intensification of cropping systems, especially in the countries which can still 
develop a considerable potential in terms of crop yields, mostly the new Member States. The 
territorial impact is also determined by the location strategies of the biofuel industry which, 
because of the high transportation and logistics costs, in general settles the processing plants 
either to sea ports, when they are designed to process imported feedstock, or within the 
production regions of the feedstock in the inland (mixed solutions are not excluded). 

On this basis, by crossing the location of the processing plants already working and of those 
under construction or planned, with the geographical distribution of cereal, sugar-beet and 
oilseed crops, it is possible to draw the following picture: 

- biodiesel sector: France, Germany, and the Central Europe countries (Austria, Poland, the 
Czech Republic and Slovakia) are developing the biodiesel industry mainly using locally 
produced feedstock. Italy, the UK, Spain, Portugal, Greece, Belgium and the Netherlands 
rely more on imported feedstock (imported oilseeds, palm oil) and on non-crop feedstock 
(animal fats, recycled oils, etc.). In perspective, the importance of domestically supplied 
processors could increase in the UK, Italy, Spain, Hungary and in the Balkans (Romania, 
Bulgaria). Increase of the rapeseed area is expected in France, Germany, the UK, the Central 
and Eastern Europe and also in the Nordic countries. Romania, Bulgaria, Hungary, Spain, 
France, and Italy have a potential for sunflower, while soybeans could expand in Italy and 
Romania. 

- bioethanol sector: the development of the EU bioethanol industry is hindered by currently 
high levels of cereal prices. In Germany and France there is a potential for processors 
supplied by local feedstock, with increase of wheat and sugar beet crop areas. The growing 
production capacity of the Spanish and the Dutch industry, by contrast, will mainly be 
supplied by imported cereals. At the same time, an expansion of cereal crops is expected to 
be quite generalised in all the principal EU production regions, with some specialisations: 
e.g. barley in Spain, maize in France, Italy, Hungary, and Romania, wheat in the UK and in 
Central-Eastern Europe. EU bioethanol plants will also be increasingly supplied by cereals 
from the nearby third countries, especially Ukraine. 

As regards the structural and technical adaptation of farms, the development of the first 
generation biofuel industry has not determined relevant adjustments so far. This is mainly due to 
the technical proximity which characterises the production of the most widespread crops used as 
industrial feedstock. The problem of farm technical and structural adaptation must be analysed 
within the context of the supply chain organisation, which is mainly determined by the leading 
role of the biofuel industry. Case studies show that some basic structural factors (e.g., 
agronomic vocation, facilities availability, and, it should be remembered, land availability) tend 
to drive the location strategies of the organizations. 

The development of locally-fed farms and companies is influenced by a series of systemic 
factors, among which the supply chain organisation plays an important role. Particularly, the 
existing horizontal and vertical integration between industry and agriculture is a relevant pre-
requisite. But the industry itself has an important feedback on the degree of the integration, 
especially through the provision of production services to farmers and by the spreading of 
contractual relationships. Based on this diagnosis, it can be argued that, in the long term, the 
most relevant impact of the biofuel industry on agriculture in structural terms could be the 
development of organisational innovations, similarly to many cases in other agro-food supply 
chains. 

About the effects on the food industry, biofuels directly impact the cereal and oilseed milling 
industry and the sugar industry, and indirectly affect almost all the main secondary processing 
food industries: bakery, pasta, confectionery, sauces, beverages, breweries, spirits, etc.; also the 
livestock sector, dairies and meat processing are involved through the effects on the animal feed 
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industry. The impact on the EU food industry mostly concerns the increasing prices of 
agricultural commodities which make production costs rise by influencing the competitiveness 
of final products and reducing profits. Some sectors, especially high quality food, can encounter 
problems of shortage in the availability of raw materials and the EU export flows are expected 
to decrease. In the case of the yeasts sector, competition of third countries may be a threat. As 
for the possible impact from substitution effects, the margarine, starch and molasses industries 
are the most exposed. 

 

6.5. Environmental impact 

With the technologies currently working on a large scale - i.e., the first-generation biofuels - a 
limited substitution of the fossil fuels used for transport with biofuels implies a wide impact on 
agricultural land use, and on other farm resources. The estimates presented in this study indicate 
that, at current EU crop yields, about 19 million hectares of biofuel crops would not be 
sufficient to achieve the 2010 target equivalent to 5.75% biofuel incorporation. More optimistic 
assessments of the EU Commission-DG AGRI - highly relying on increasing crop yields, 
development of second-generation biofuels, and on the import of feedstock – evaluate that 17.5 
million hectares of biofuel crops will be used in the EU for the 2020 target of 10% 
incorporation. Such areas represent around one sixth of the current EU-27 arable crop area (as a 
comparison, the whole arable land area of France is 18.5 million hectares). In the US, the 
biofuel mandates of the new RFS are even more land demanding. 

Within the EU-27 territory, only limited additional arable land is available to implement biofuel 
targets. Biofuel feedstock has to be mainly obtained by diverting the land from food production 
and from other uses (grasslands, woods, forests). Import of feedstock and biofuels relocates the 
problem of land resources at a global level, where, in general, not only the biofuel demand is 
strongly increasing due to ambitious government programs and supply policies, but also the 
food demand is rising because of demographic trends, urbanisation, and improved living 
standards in several intensively-populated developing countries. 

The achievement of the EU biofuel targets through domestic production of feedstock without 
expanding the cropland area will be possible only within a paradoxical policy, and within a 
financial framework that, on the one hand, encourages processing crop products into biofuels 
and, on the other hand, deters farmers from converting meadows, pastures, or other farmland 
cultivated as woods or forests into crops for food or biofuels, despite the growing demand for 
these commodities. At a global level, about 440 million hectares (mostly from conversion of 
grassland and shrub land) would be available: 80% is located in Africa and in South and Central 
America. But, if all that land were actually devoted to biofuel crops by 2050, the contribution of 
biofuels to the world demand of liquid fuels for transportation would remain relatively limited: 
less than one fourth. 

The expansion of biofuels crops have a direct impact on all the spatial indicators of biodiversity: 
the overall dimensions of the world biomes rich of biological diversity, the coverage of 
protected areas, the extension of the areas under sustainable management, the connectivity of 
ecosystems, and the aspects related to the ecological footprint of human activities. An 
immediate consequence of crop area enlargement is the degradation of habitats, which affects 
the abundance and distribution of wild species and the species threatened with extinction. Also 
resources for the livelihood of indigenous human communities are affected. 

The most widespread biofuel crops are in general cultivated in large plantations under mono-
cultural schemes, with intensive use of chemicals, energy, machinery and genetic improvements, 
which severely impact on aspects like: genetic diversity of plants of major socio-economic 
importance, nitrogen deposition, eutrophication of coastal and inland waters, water quality in 
aquatic ecosystems, and soil erosion. 
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The main European biofuel crops are in general cultivated as rain-fed crops. Risks from 
competition with food crops for the use of water resources can be represented by potential 
enlargement of the maize crop area for bioethanol processing and, to a lesser extent, of the 
soybean area for biodiesel. In the Mediterranean area, the irrigation needs of the biofuel crops 
generally tend to be higher: thus these regions are more exposed to possible competition with 
food crops for water resources in the case that current trends of rising fuel prices will continue. 

The real capacity of biofuels to reduce the GHG emissions is highly questionable. The use of 
biofuels has positive direct effects on GHG emissions only when feedstock is obtained from 
already exploited arable land areas. But to maintain the same level of food consumption, it is 
necessary to cultivate additional land, and to convert land from forests, shrub lands and natural 
grasslands or from more extensive farming uses causes high releases of carbon and nitrous oxide 
from soils, with a likely negative GHG final balance. The extent of these negative effects mainly 
depends on the sustainability criteria and on the controls applied to the regions of the world 
where the additional crops take place. The implementation of an EU certification scheme for 
sustainable biofuel production could give some results, but it is unlikely that it will be an 
effective solution at the global level. 

The new Directive proposal on renewable energies indicates a minimum GHG reduction of 35% 
for the life cycles of biofuels used in the EU, but the calculation method allows to use default 
values which do not guarantee a real compliance with the standard. The proposal also introduces 
criteria to prevent land use changes that would trigger high GHG emissions (especially from 
wetland and forests) and biodiversity losses. However, the definitions used, especially in the 
case of natural grassland, do not guarantee the exclusion of land use changes generating 
negative net balances, either in terms of GHG or in terms of biodiversity. As regards the cost of 
GHG reduction, the use of biomass in sectors other than biofuels - like heating and small-scale 
production of electric power - can give surer GHG balances, and it can substitute fossil fuels 
more cheaply and more efficiently. 

 

6.6. Policy tools 

Three main tools can be used to lessen the impacts of biofuel policies on food production and 
environment in the EU: 

(i) developing technological innovations in agriculture and in the processing industry 
reducing the agricultural land needed by biofuel crops (e.g., higher crop yields, 
development of second- generation biofuels); 

(ii) expanding the arable land area currently available; 

(iii) favouring the import of feedstock and biofuels. 

Feedstock prices and availability of arable land are the relevant factors to attain the EU biofuel 
targets. Over the short-medium term (2010), the rise in feedstock prices may hinder the 5.75% 
target. In the long term (2020), only higher crop yields might reduce the demand for new arable 
land and mitigate the effects on feedstock prices, since the contribution of second generation 
biofuels is too uncertain to be considered. The additional land area needed is very important and 
the potential impacts on the environment should not be undervalued. 

The outcomes of the conceptual approach and the results of the scenario analysis indicate that a 
workable solution for the trade-off between the biofuel targets and the impacts on EU food 
production and environment lies in a modulation between domestic production and import of 
feedstock (point (iii) above), which has pros and cons. 
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Economic efficiency is a pro argument: feedstock, biofuels and by-products (oilseed meals, 
distillers grains) are generally produced at lower costs worldwide than in the EU, importing 
some quota of them would make biofuels and livestock products cheaper for the European 
consumers. Among the cons, it should be considered that this strategy would redistribute the 
agricultural and environmental impacts worldwide: and in particular towards the developing 
countries. Moreover, the strategies of the EU biofuel industry should be revised according to the 
kind and the origin of imported feedstock, while some main goals of the EU renewable energy 
policy - such as the reduction of the dependence on external supply and the improvement of the 
security of supply - would be in part given up. 

The definition of imports quotas needs a clear assessment of the real feedstock production 
potential within the EU. Thus, the land available for massive plantings of biofuel crops should 
be clearly defined (see point (ii) above), together with criteria for sustainable land use. On this 
respect, the estimates about the potentially available land give varied results and the land 
released from the abolition of the compulsory set-aside quota is probably the most reliable 
information. Rising crop prices could intensify the agricultural exploitation of fragile and/or 
extensively used areas (grasslands, pastures, shrub lands, woodlands, forests) by increasing the 
environmental impacts. 

As regards the technological progress (see point (i) above), the study has shown that a constant 
growth of crop yields might release a relevant production potential in the long term, but only on 
an hypothetical basis: the feasibility and sustainability of the assumed yield increase are indeed 
highly debatable. A relevant technical innovation could be the development of the second 
generation biofuels, but, even in this case, the state of the art does not allow to rely on this to 
make a significant contribution to the 2020 target. 

 

6.7. Specific proposals 

Based on the policy instruments described above, some workable measures are suggested to 
limit biofuel impacts: 

a) Priorities: food, environment, biofuel targets. The first objective of the EU biofuel strategy 
is to stimulate consumption through the definition of targets for the incorporation of 
biofuels into the energy used by Member States for road transport. In the strategy, the 
contribution of agriculture to the achievement of the targets is only consequent, and it is 
mainly defined in terms of potentialities: a potential market for agricultural commodities 
exceeding food demand; a potential source of biomass for upcoming second generation 
processing; a potential use for agricultural land made available by a complete liberalisation 
of the CAP, that is supposed to take place in the next decade. That approach corresponds to 
the primary objectives of reducing GHG emissions and enhancing renewable energies. But, 
if the role of agriculture in human nutrition and conservation of the environment has to be 
maintained – as stated by the EU Commission in its preparatory document for the CAP 
Health Check – the biofuel strategy approach should be reversed, and the agricultural 
potential for biofuel production should be carefully assessed before the definition of the 
targets, taking into account nutritional and environmental priorities. 

b) Resource assessment. Operatively, an accurate assessment has to develop an information 
system identifying, for each Member State, the agricultural resources that could be devoted 
to biofuels and bioenergy, on the basis of: 

- currently available technologies and crops/biofuels yields; 

- current conditions of agricultural commodities’ markets (prices, demand trends, 
available stocks) and the socio-economic impacts at the global level; 
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- current agricultural policy framework; 

- environmental impacts. 

Mapping agricultural resources is not new in many Member States, but it is generally based 
on environmental and rural development indicators. In this case, new indicators should 
supplement this information given the competition between food and non-food crops for 
agricultural land use, and the possible impacts on price stability and food availability. 

c) Farm subsidies. The EU Commission’s proposals for the CAP Health Check envisage the 
definitive abolition of the set-aside measure and discuss the opportunity to maintain the aids 
for energy crops when incentives to the agro-energy sector are also provided through the 
EU environment and energy policies. On this basis, new forms of support for biofuel crops 
could be conceived according to the resource assessment of the above point (b) for the 
specific regions where the agro-energies are a proven opportunity for local rural economies, 
without harming the environment and the other farm resources. These aids may be 
consistent with forms of partially-coupled support that the Commission’s proposal indicates 
for the regions, to be specifically identified case by case, where farm production - though 
small - is important for the environment conservation and the local economy. A counter-
cyclical tuning of the aids offsetting fluctuations in feedstock prices could be a proper form 
of support to prevent in these regions the diversion of farm resources to the advantage of the 
agro-energy sector from exceeding the envisaged levels. 

d) Biofuel incentives. Regionalisation and counter-cyclical regulation of the biofuel incentives 
could reduce the impacts on EU food production and the environment, and make the EU 
biofuel industry more flexible to the fluctuations of oil price and agricultural production. 
Location criteria for the support to the processors supplied by the EU feedstock production, 
implementing the findings of the resource assessment (point (b)) and siding the partially-
coupled regional farm aids (point (c)) could boost a sustainable use of agricultural resources 
and contribute to rural economies. Forms of counter-cyclical regulation should also be 
introduced into the biofuel incentive schemes, with the aim of mitigating the effects of 
fluctuations in oil price, especially when it causes, on the one hand, overcompensations to 
the advantage of biofuel processors and contributes, on the other hand, to the destabilisation 
of the food markets by stimulating the processing of agricultural commodities into biofuel. 
A wise application of the break-even price concept in the modulation mechanism could be 
useful. The implementation of these intervention criteria might lead to the definition of new 
specialisation patterns within the EU as regards the energy crop sector. 

e) Sustainability criteria. On January 2008, the EU Commission delivered its Directive 
proposal on the promotion of renewable energy which sets sustainability criteria for the 
certification of biofuels produced and consumed in the EU. Although the proposal takes 
into account most of the issues emerging from the recent biofuel debate, concerns are 
arising on several crucial aspects like: the possibilities to miss the minimum standard of 
35% for GHG reduction through the proposed calculation method based on default values, 
and to convert to feedstock production the lands which deliver high quantities of soil-
accumulated carbon: in particular, the definition of “highly biodiverse grassland” can be 
subject to varied interpretations. These aspects need a stricter regulation and the impact on 
the world food security should receive much more attention than simple monitoring, 
measures preventing food crises should be introduced. However, it is necessary to be aware 
that the implementation of sustainability criteria for feedstock and biofuels imported in the 
EU will be likely to be ineffective without coordination and cooperative collaboration 
between the control systems of all the main producing countries. 
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f) Regulation of foreign trade. A relevant part of feedstock and biofuels will be necessarily 
imported to comply with the EU targets. The sustainability criteria set by the Directive 
proposal for biofuel certifications might be implemented within the EU territory, but a 
correct certification homogeneously applied worldwide is much more dubious, and, as 
matter of fact, a different ruling of the sustainability criteria - stricter inside the EU and 
more flexible outside - will turn into an incentive to import biofuels and feedstock. In this 
case, the certification will be scarcely effective. Moreover, even in the event that biofuel 
crops were actually cultivated only on the existing arable land to release as little GHG as 
possible, it could be done by displacing food crops on cleared forests and grassland, with 
negative final balances for GHG and biodiversity. In brief, sustainability criteria are 
applicable at the level of the individual biofuel shipment, but they cannot measure all the 
biofuel policy implications at the global level, not only for the environmental aspects, but 
also for the security of food supply. To achieve a qualitative regulation of biofuel 
production and trade, a quantitative regulation is needed too. Following the assessment of 
the EU sustainable production potential (point (b)), import quota should be established and 
distributed among third countries on the basis of the reliability of sustainable supplies. 
Safeguard measures should also be planned in the event of excessive tensions on food 
commodities. 

g) Precautionary principle. The real contribution of biofuels to the GHG reduction and the 
development of renewable energies is under discussion: criticisms are arising from many 
authoritative sources, while commitments of governments and invested resources have been 
conspicuous in recent years. In the future, the technological progress could bring significant 
improvements to overcome the doubts on biofuels efficacy. Yet the criticisms have still 
consistent grounds, while it is recognised that the current developments of the EU and the 
US biofuel policies have been decisive in destabilising the agricultural markets, and the 
situation is not likely to find a new balance in the short term. On this basis, a precautionary 
principle suggests to revise the current policy objectives, and to verify the effectiveness of 
alternative transport policies, as well as alternative uses of biomass with surer GHG effects 
and energy balances. 

h) Biofuel targets. According to the above precautionary principle, the targets of the EU 
biofuel policy should become more flexible. The EU biofuel crop potential and the impacts 
need to be evaluated, the agricultural market rebalanced, the second-generation 
technologies achieved, and a more accurate policy framework and control system 
elaborated. From this point of view, while the EU Commission’s forecasts indicate that in 
2010 the share of biofuels will attain only around 4.2%, a postponing of the 5.75% target to 
2015, and a suspension of the 2020 target have to be taken into consideration. 

i) Promoting global coordination of national policies. Bioenergy and, particularly, biofuels, 
have become an important global issue. Decisions taken by main producers and consumers 
of biofuels are causing wide effects on agricultural commodity markets, and huge social 
impacts worldwide. Competition between food and non-food use of crop products 
redistributes opportunities and problems among developed and developing countries, 
including the fact that the risks for the Earth’s ecosystems are not negligible. Biofuels have 
been determinant in the sudden reversal of the long agricultural markets’ decline, by 
showing a considerable potential a new source of farm income, but also the need for a 
rigorous regulatory framework. For these reasons, the development of the biofuel industry 
requires a global coordination of national policies, and the WTO could provide the proper 
negotiation framework for an intergovernmental cooperation based on specific multilateral 
agreements. 
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Annex: The second-generation biofuels 
Biofuels have been considered by governments as tools for energy independence and 
greenhouse gas emissions saving (GES). But biofuels of first generation, mostly obtained from 
sugar crops, cereals, and vegetal oils are questioned for the efficacy of both the energetic 
balance and GES; in addition, they threaten food supplies and biodiversity and are not cost-
competitive with existing fossil fuels (RACF, 2006). 

The second-generation biofuels can be obtained from non-food feedstock by processing all parts 
of the cultivated plants – not only those containing sugar, starch or fats – and, in theory, all 
types of biomasses, including wastes and micro-algae. 

Although a variety of bio-based fuels can be produced - e.g., hydrogen, methanol, ethanol, 
dimethyl ether (biodiesel, or DME) and Fischer-Tropsch fuels (biomass to liquids, or BTL) - at 
present, the most developed processing chains are: 

- production of diesel and kerosene by the BTL method, which transforms biomass into liquid 
fuel of synthesis; 

- hydrolysis of vegetal biomass by micro-organisms to obtain bioethanol via fermentation. 

In addition, others second-generation synthetic biofuels are under development such as: 

- mixed alcohols (i.e., mixture of mostly ethanol, propanol and butanol, with some pentanol, 
hexanol, heptanol and octanol): mixed alcohols are produced from syngas with catalysts 
similar to those used for methanol; 

- wood diesel: a new biofuel developed by the University of Georgia from wood chips; the oil 
is extracted and then added to unmodified diesel engines. 

Yet it is likely that BTL diesel - which is chemically different from the methyl-ester biodiesel 
produced, for example, from rapeseed or soybeans - will receive much recognition in the next 
years, especially in Europe. 

 
Production techniques of second-generation biofuels 

The BTL pathway (also known as the thermo-chemical pathway or gasification): 

- transformation of feedstock into a homogeneous material that can be injected into a gasifier. This 
can be done either via pyrolisis (using temperatures of 500°C for a few seconds in order to produce 
liquid 'bio-oils' from solid biomass, such as coal or wood) or via torrefaction (using temperatures 
around 300°C for about a hour, to make materials like wood easier to grind into a finely-divided 
solid). 

- the feedstock is gasified to obtain synthetic gas, known as 'syngas' (synthetic gas), which mostly 
contains hydrogen (H2) and carbon monoxide (CO). This process generates large quantities of CO2 
that are not converted into motor fuel, lowering the end-fuel’s “well-to-wheel” carbon footprint. 
Furthermore, gasification generally requires large-sized facilities and big capital investments, which 
makes progress in this area slower than in others. So far, no specific biomass gasification 
technologies have reached the industrial stage. However, solutions derived from technologies for 
natural gas, coal or petroleum are being put to use. Also, future biomass gasification units could be 
integrated into existing refineries, thereby helping to reduce capital and operating costs. 

- conversion of the syngas into liquid hydrocarbons via a catalysed chemical reaction. This procedure 
is known as Fischer-Tropsch synthesis and can yield gasoline, diesel or kerosene, according to the 
type of catalyst used. 
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The bio-chemical pathway: transformation of ligno-cellulosic materials into ethanol 

- preparation of the raw material: currently, ethanol can only be made from celloluse (which 
represents 50% of lignocellulose at most) and not from the other two components of lignocellulose, 
ie. hemicellulose and lignin. Thus, the cellulose has to be isolated from the other elements using 
controlled pressure levels. In order to enhance profitability, research on obtaining ethanol from 
hemicellulose (which represents up to 35% of lignocellulose) is underway. 

- conversion of cellulose to glucose with the help of enzymes: the problem is that in this process the 
enzymes necessary to break down the cellulose are not yet very efficient and can only produce a 
dilute mixture, which must then be distilled into conventional ethanol. Research is being carried out 
in order to make the process more efficient. 

- fermentation of the glucose to obtain ethanol. 

Hydrogenation and cracking 

- research is underway that seeks to convert bio-oils and fats directly into motor fuels, without 
gasification. Hydrogenation can be used to make diesel fuel while cracking can yield gasoline. 
These processes could also use algae oil as a feedstock. 

Source: adapted from EurActiv, 2008. 
 

Advantages and risks of second-generation biofuels 
According to many sources, second-generation biofuels are more promising than conventional 
biofuels (Euroactive, 2008): 

- the cultivation of biomass can be less intensive and more environmentally-friendly than that 
of ordinary crops; 

- the GHG and the energetic balance is potentially more favourable: cellulose ethanol could 
produce 75% less CO2 than conventional petrol, whereas corn or sugar-beet ethanol reduces 
CO2 levels by just 60%. As for diesel, BTL technology could slash CO2 emissions by 90%, 
compared with 75% for currently-available biodiesel. The estimated energetic balances show 
that these new fuels could produce 3 or 4 energy units for every unit employed; 

- the switch to second generation biofuels will reduce competition with grain for food and 
feed, and it would allow the use of materials like straw, which would otherwise go to waste. 
The bio-refineries are able to use a wider range of biomass feedstock such as lignocellulosic 
crops like poplar and switchgrass – which can be grown on land less suitable for farming 
than the conventional crops –, and even waste. This can significantly lower the cost of the 
feedstock. It is estimated that over 4,000 litres of BTL fuels can be produced per hectare of 
land per annum. Hence, in the future, if 4-6 million hectares of land are used to grow energy 
crops, it would be possible to replace 20-25 % of the liquid transport fuel currently used; 

- they could be produced at cost-competitive prices, especially if low-cost biomass is used; 

- they offer a better quality of fuel than first-generation biofuels; 

- they can be co-produced with electricity. 

Meanwhile, many are the issues still to face in order to adopt the second-generation biofuels: 

- Cost. Relatively high production costs mean that second-generation biofuels cannot be 
produced economically on a large scale yet. So far, the technology has been considered too 
expensive to compete with oil-based petrol and conventional bioethanol. The results of a 
research conducted by the Department of Mechanical Engineering at Iowa State University 
shows that the capital costs for 150 million gallon gasoline equivalent capacity would range 
from around 111 millions USD for a conventional grain ethanol plant to 854 millions USD 
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for an advanced (Fischer Tropsch) plant, which leads to a gap in the final cost of fuel 
equivalent to 1.74 USD for grain ethanol, when corn costs 3.00 USD per bushel, and 1.80 
USD for cellulosic biofuel and biomass costs 50 USD per ton. At present, the higher capital 
costs of the cellulosic plants will represent an obstacle to the marketing of second-generation 
biofuels (Wright, Brown, 2007). 

- Technological breakthroughs. The technological issues vary according to the production 
system. As fas as cellulosic ethanol is concerned, the existing technology is gradually 
improving efficiency gains, but the production system uses more energy than it produces, 
and, in terms of energy use and output, it performs considerably worse than first-generation 
corn ethanol. The different processes needed to refine cellulosic ethanol - including pre-
treatment and distillation - are extremely energy-intensive. In addition, there are other 
problems to overcome, such as converting the sugars in hemicellulose into ethanol, or 
making it possible to recover and use the lignin. Fischer-Tropsch gasification is mainly used 
to make diesel from coal. It is a highly energy-intensive process which is not currently 
commercially viable, despite the 30 years of research, and although it is about twice as 
efficient at making biofuels from solid biomass with respect to cellulosic ethanol (Paul, 
Ernsting, 2007). The genetic engineering industry is actively seeking new ways to use 
genetic modification for simplifying and streamlining the industrial processes to break down 
cellulose, hemicellulose and lignin, so as to produce biofuels more easily, cheaply and 
efficiently from plant biomass. Biotechnology could offer a solution by changing the 
characteristics of feed materials for fuels.  

- Environmental issues. Many of the so-called waste products to be used for cellulosic 
biofuels are not true waste. Nature does not know waste. What we call waste, is in reality 
nutrients for ecosystems and soils. Removing these waste products, as these new 
technologies aim to, could actually lead to soil problems later. 

- Infrastructure needs. A key factor in the deployment of biofuels is the cost competitiveness 
or cost effectiveness. The marketing of second-generation biofuels will also need the 
development of a whole new infrastructure for harvesting, transporting, storing and refining 
biomass. Cost reductions will be achieved by using advanced technology through an 
economy-of-scale effect, and a better integration into the fuel supply chain. The combination 
of technologies used in the second-generation biofuels production, such as gasification and 
catalytic Fischer-Tropsch processing, and deciding on the appropriate gasifier technology 
and the biomass to use in it (such as solids feeding, pre-treatment for entrained flow gasifiers 
and so on) make the development of economically and environmentally viable systems 
much more complex than, say, building an ethanol plant.  

- GHG emissions. The carbon emission profile depends on the process technology, whether 
the energy source for conversion is biomass only or whether an external energy source is 
used, and whether the biomass is a waste product (e.g., straw) or an energy crop. This also 
affects the production costs. 

 
State of the art of second-generation biofuels 
According to many sources, a fully commercial production of second-generation biofuels is still 
ten years off at least, therefore the second-generation biofuels technology still need further time 
to be available on a large scale. Here below are the main initiatives activated in so far: 

- a study from the Biofuels Research Advisory Council (2006) states that a full deployment of 
biofuels considering the present EU bioenergy policies can be expected by 2030. Using 
current technology by 2030, the available raw biomass could yield approximately 97 Mtoe 
of biofuels, this means converting approximately 275 million tonnes of biomass into 
biofuels. Using second-generation biofuel technologies, the available raw biomass could 
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yield up to 174 Mtoe biofuels. In order to achieve this target, a phased development is 
envisaged based on short-term improvement of existing technologies; 

- at present, only few companies commercialise the Fischer-Tropsch technology, and these 
projects still use natural gas (gas to liquid or GTL) and coal (CTL), rather than biomass. 
BTL demonstration plants are operating in Germany and Sweden; 

- in Europe, Choren is developing a large-scale pilot plant (15,000 tonnes/year) in Freiberg, 
Germany. In addition, Choren and Shell are in the process of developing a full-size 
prototype commercial plant with a capacity of 200,000 tonnes/year, which optimistically, 
depending on the experience with the pilot plant, could be operational in 2009/10; 

- hybrids between first and second generation biofuels are also in preparation. Neste Oil in 
Finland is expanding its Porvoo refinery to use vegetable oil and animal fat as raw material 
in a conventional hydrogenation process (using hydrogen produced at the refinery). The 
resulting NExBTL synthetic biodiesel has the same fuel qualities as BTL or GTL with lower 
investment, but higher raw material costs (closer to conventional biodiesel). The NExBTL 
170,000 tonnes/year plant at Porvoo has opened in summer 2007; 

- concerning ethanol production, there are at present three demonstration cellulosic ethanol 
plants in the EU (Sweden, Spain and Denmark), while in the world the only commercial 
cellulosic ethanol refinery is run by Iogen Corporation in Ottawa; 

- The United States Department of Environment is funding research of up to $385 millions on 
cellulosic ethanol, for 6 biorefinery projects over the next four years. When fully-
operational, the bio-refineries are expected to produce more than 130 million gallons of 
cellulosic ethanol per year. The goal in the US is to make cellulosic ethanol cost-competitive 
with gasoline by 2012. 

 

 

 

 

 

 

 

 


