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Globally, rapeseed is cultivated almost exclusively in the northern

hemisphere. The most important countries for production are China,

India, Canada and Europe. Spring rapeseed (canola) is grown in

Canada, while in Europe mostly winter rapeseed is cultivated due to

milder winters. In particular in Germany seed breeding companies

have developed high-performance winter rapeseed varieties. Today’s

modern rapeseed varieties are of the so-called double-zero types, 

i. e. low in glucosinolates (bitter principals) and practically free of

erucic acid. As a result, rapeseed oil has an ideal and optimum 

composition of fatty acids with regard to engine technology for the

production of high-quality biodiesel, as well as from a nutritional

point of view. The by-product, rape meal and rapeseed cake, is a high-

quality protein feed ingredient which can be used instead of soy 

meal, particularly in cattle rations. 

With a sales volume of around 1.8 m tonnes per annum in 2005,

biodiesel has become the most significant alternative to fossil fuel.

The success of biodiesel is in part due to tax benefit. But also due 

to the simple fact that solar energy is stored in rapeseed, sunflower-

seed and soyabeans in liquid vegetable oil form with a high energy

density of 8.94 kWh, which is close to that of diesel fuel (9.86 kWh/L). 

After mechanical extraction, the unrefined (raw material)

vegetable oil can be converted in a further process (ester trans-

formation) into a standardised and therefore saleable product.

Compared to unrefined vegetable oil, ester transformation has the

clearly higher efficiency. About 1.1 litres of rapeseed oil are

necessary to produce one litre of diesel substitute. In comparison, 

at least 7 to 8 times the quantity of biomass is required for the 

production of BTL fuel. 

Assuming an average yield of about 3.8 t, one hectare of rapeseed

supplies around 1,600 litres of biodiesel. This excludes the energy

value of the rape meal and the straw biomass remaining on the field,

which determines the high fertilisation value for the succeeding 

crop, usually wheat. The high fertilisation value becomes particularly

apparent in an economical way in the reduced intensity of fertili-

sation and tilling for the succeeding crop. 

In contrast to the petrol fuel market, the production of biodiesel

meets a constantly increasing demand for diesel fuel. 
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The first stage of the reform of the Common Agricultural Policy (CAP)

in 1992 can be seen as the trigger for the enormous rise in farmer’s

interest in finding new sales channels for their products on fuel

markets. The results of the CAP negotiations included a 15% set-aside

rate of the cultivated area in the European Union to reduce surpluses

in the grain sector. This area became available for the potential 

production of regenerative raw materials. In view of the short value

chain, the biofuel market was and is a high-volume and high-

priced market in comparison with the other markets for material and

energy-related cultivation. However, this relationship changed 

due to rising crude oil prices and the promotion of biomass use for

the production of electricity and heat (Renewable Energy Act in

Germany). Tax benefits for the use of biofuels, EEC, market incentive

programmes on a Federal and Laender basis have also increased 

the biomass’ competitiveness. It must be generally understood that

rapeseed cultivation also need to compete with economical

alternatives to the production and exploitation of bioenergy (Fig. 1)

Biogas production is currently experiencing the greatest boom in

agriculture. By the end of 2006 it is estimated that some 3,000 

biogas plants with a total output of about 500 Megawatts will be in

operation. The area required to produce the raw materials for this 

is expected to increase accordingly, as are prices for land leasing and

for biomass. 

This competitive situation is welcomed, particularly in view of the

interim budget planning of agricultural policies, which does not

specify whether and how agriculture will continue to be subsidised

from the year 2013 onwards. 

As a result of the stages of agricultural reform conducted since

1992, farmers are now granted a so-called decoupled operating

premium at an average of 300 EUR/ha. There is now no connection

between the grown crop and the area premium. The farmer is 

free to decide which crop to produce and its end-use. It cannot

realistically be presumed that the area premium will be further

increased. On the contrary, the planned admission of Romania and

Bulgaria into the EU in 2007 must be financed within the existing

budget. Hence, a reduction of the area premium is inevitable. 

What will happen to the area premium from 2013 onwards remains 

very uncertain. If the premium is abolished or reduced in stages, 

raw material prices need to rise accordingly to retain the current

level of income in agriculture. In the interim, competition for

biomass is expected to increase. Economical considerations will

determine the uses of biomass.

The biofuel targets which member states have to reach according

to the EU directive to promote biofuels also need to be viewed 

against this background. With its directive, the European Commission

has defined quantity targets for its member states in the form of 

so-called indicative obligations, by which the quantitative ratio of

biofuels for energy is to be increased by the year 2005 to at least 

2% and then step-by-step to 5.75% by the year 2010.

Beyond this, the government leaders resolved at the EU summit 

in June 2006 to increase the quantity targets to 8% by the year 2015

(Fig. 2 and 3). 
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Fig.1   The biomass dilemma – what has priority? Although these percentages measured against the overall fuel

demand in Germany and the European Union seem small, they repre-

sent significant quantities of biofuel and a corresponding demand 

for area. Judging by the current development of biodiesel production

capacities in Germany and the European Union, the question arises

whether the existing and planned production capacities for biodiesel

can be supplied on a long-term basis with sufficient raw materials

from domestic or European cultivation. The fundamental issue of sus-

tainable supplies arises not only for fossil fuels, but also for bio-fuels.

In contrast to supplies of crude oil, this is measured less by geopo-

litical problems and resource estimates, but more specifically by the

uncertainties of the weather and the development of prices. How

much is produced is mainly decided by economic considerations, and

not by the issue of deliver biofuel production plants with raw materials

at any price.

Source: D. Bockey, UFOP
1 Mineralölwirtschaftsverbund (MWV)
2 Basics: Calorific value of diesel: 43 MJ/kg, calorific value of biodiesel: 37 MJ/kg
3 For 2015-Basis: Capacity 2007
4 Basis: Production capacity, biodiesel yields 1.4 t/ha (1.6 t/ha)

2005 2010 2015

Quantity target 2% 5,75% 8%

Diesel fuel consumption 1 30.1 m t 30.8 m t 29.6 m t

Biodiesel demand 2 0.7 m t 2.06 m t 2.75 m t

Production capacity 3 1.5 m t  2 m t 3.7 m t

Required area 4 1.07 m ha 1.43 m ha 2.64 m ha
(0.94 m ha) (1.25 m ha) (2.3 m ha)

Source: D. Bockey, UFOP
1 EUROSTAT (2002)
2 Basics: Calorific value of diesel: 43 MJ/kg, calorific value of biodiesel: 37 MJ/kg,
   calorific value of premium petrol 40 MJ/kg, calorific value of ethanol 27 MJ/kg
3 Biodiesel yields 1.4 t/ha, bioethanol yield 2 t/ha
4 Assumption: Reduction in the consumption petrol 9%, increase in consumption of diesel 4%
5 Estimate

2005 2010 2015

Quantity target 2% 5,75% 8%

Diesel fuel consumption 1 158.6 m t 165 m t 4 165 m t 5

Biodiesel demand 2 3.69 m t 11 m t 16.7 m t

Required area 3 2.63 m ha 7.88 m ha 11.92 m ha

Petrol fuel consumption 1 124.8 m t 113.6 m t 4 105 m t 4

Ethanol demand 2 3.7 m t 9.7 m t 12.44 m t

Required area 3 1.85 m ha 4.84 m ha 6.2 m ha

Total area 4.48 m ha 12.72 m ha 18.2 m ha

Fig. 2 EU promotion directive for biofuels (biodiesel in Germany) Usable agricultural area in Germany is about 17 million hectares, of

which approx. 11.7 million hectares are arable land. Of this, about

59 % of grain, 15 % of fodder plants and 12 % of oil crops were culti-

vated in 2005. The competitiveness of rapeseed production in the

course of crop rotation, in which rapeseed competes mainly with

grain and particularly winter wheat, depends naturally on the prices

achieved by producers. Due to the fact that the rapeseed harvest 

per hectare averages about half of that of grain, the price for the pro-

ducer must correspondingly reach at least twice as much to permit

rapeseed to compete with wheat or winter barley. As a result of the

sharply higher demand for rapeseed to supply the expanding

biodiesel industry in Germany, the competitiveness of rapeseed ver-

sus other crops and thereby the incentive to further increase the

rapeseed area has risen. This can be seen in last year’s higher rape-

seed area, (now at approx. 1.4 m hectares for the 2006 harvest), 

and by evidence that the crop rotation limit has been reached in

several regions. In contrast to grain, rapeseed cannot be cultivated

every year on the same area, as rapeseed is not tolerant to itself. 

The cultivation interval is 3 – 4 years, so a maximum cultivation area

ratio of 20 – 25 % is derived for agricultural reasons (Fig. 4).

Measured by the proportion of crop rotation, rapeseed production

in Germany is mainly concentrated in Schleswig-Holstein and 

Mecklenburg-Western Pomerania along the Baltic coast. However,

Bavaria and Saxony-Anhalt accounted for 163,000 and 162,000

hectares for harvest 2006 respectively, representing some of the

amongst the most significant production regions in Germany. 

The potential production area, measured by the necessary local

conditions (climate, soil quality and water supplies) has not 

been fully exploited, particularly in the Leander of Baden-Württem-

berg, Bavaria, Lower Saxony and Westphalia. If the rapeseed 
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Fig. 3  EU-action plan for biofuels (EU demand) 
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area is expanded to 20% of total arable land, the potential cultivated

area in Germany could reach about 1.8 million hectares. This could

raise rapeseed output to around 7Mt and 2.8Mt of rapeseed oil,

compared to 5Mt of rapeseed produced in 2005. In 2005 over 1M ha 

of rapeseed were produced for the first time in Germany, to fully 

supply biodiesel production capacity. In addition, Germany’s oil mills

imported significant quantities of rapeseed from other EU member

states (France and the United Kingdom). Contracts for some 131,000

hectares have already been entered for the 2006 (??? 2007) harvest

for the so-called energy plant premium (45 Euros/ha). Germany has a

leading position in the expansion of its biodiesel production capacity,

but is also leading when milling highly oil-bearing seed. With more

than 7 m t in the near future, Germany is by far the most significant

location in Europe for rapeseed and sunflower seed processing. 

The sharply higher demand for rapeseed for the production of bio-

diesel in Germany, and also in other member states of the European

Union, has resulted in higher production of rapeseed. Whereas nearly

3.5 million t of rapeseed were processed in Germany in 2000 and 

9 million t in the European Union, in 2005 this rose to 5.1 million t in

Germany and and 15.3 million t in the EU-25. For 2006, the German

Central Market and Price Survey Office (ZMP) anticipates rapeseed

production to reach 5.5 million t in Germany and 17 million t in the EU

(Fig. 5).
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Fig. 5: Rapeseed production in the EU and  prognosis for 2006

However, it is important to note that in Germany the rapeseed de-

mand for processing as edible oil is estimated at approximately

400,000 – 600,000 t. The margarine industry is currently suffering

from the highly increased prices for rapeseed oil. 

As a result of the expanding biodiesel industry in Germany and its

rising oilseed processing capacity, exports of rapeseed have fallen

substantially by 60 % to just under 500,000 t. Conversely, the import

of rapeseed oil increased in comparison with the preceding year by

162 %  to about 350,000 t. Exports fell by 11 % for rapeseed oil and

9 % for soy oil. With regards to imports, over 80 % of the imports

originated from other EU member states, while 20 % came from non-

EU countries, such as Canada and China (Fig. 6 and 7). 

Planting decisions are very much based on producer prices before the

sowing season begins in July and August. The current futures prices

at the MATIF bourse, Paris, indicate a stable upward trend in rapeseed

futures prices. The sharply higher demand for rapeseed oil for the

production of biodiesel has also led to rising prices for rapeseed oil,

currently trading at 650 EUR/t (Fig. 8 and 9).

Expanding biodiesel capacities in Germany have led (and are lead-

ing) to higher rapeseed production (development in cultivation) 

and have driven producer prices higher. This has provided a win-win

situation for all economic participants in the biodiesel chain. The

close reliance on raw materials have also led to the welcome effect 

of developing alternative cultures by cultivating rapeseed and

helping to reduce the surpluses on the grain market. Currently,

around 15 million t of grain are held in EU intervention stores. In a

recently published report on the overall economic situation by 

the IFO-Institut of Munich, the conclusion was reached that the loss

of mineral oil tax as a result of the increased usage of biodiesel  

is more than compensated (by 114 %) by the production of biodiesel,

assuming that the required raw material production is con-

ducted domestically. This compensation effect is  based mainly on 

a high level of raw material production and newly created jobs 

for the processing and marketing of biodiesel. It also assumes stable

to rising rapeseed oil prices and equally stable raw material costs/

rapeseed prices. The current forecast also assumes that crude oil

prices remain at high levels and/or continue to rise.  As a result of the

sharply increased biodiesel production capacity and significantly

higher rapeseed oil prices, soy oil has been increaslingly used for the

production of biodiesel in Germany and in the European Union.

However, the increased usage of soy oil in the production of biodiesel

is limited due to the requirements of the EN 14214 standard. The 
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Source: Statistisches Bundesamt 2002, *UFOP market estimate, **own calculations

2002 E 2006 E 2006** theor. mögl.
Actual state Actual state Actual state 20% rapeseed
cultivated Minus 20% rapeseed rapeseed share
area for potatoes ratio area available area
in 1.000 ha maize etc. in % in 1.000 ha in 1.000 ha

Baden-Wuertemberg 838500 671 12 80 134
Bavaria 2077400 1662 10 163 332
Hesse 479300 383 16 62 77
Lower Saxony 1832900 1466 9 126 293
Westphalia 1051900 842 8 70 168
Rhineland-Palatinate 394100 315 12 37 63
Saarland 38600 31 10 3 6
Schleswig-Holstein 622600 498 23 115 100
Mecklenburg-Western Pomerania 1074800 860 28 237 172
Brandenburg 1036300 829 15 121 166
Saxony 725300 580 22 126 116
Saxony-Anhalt 101200 801 20 162 160
Thuringia 618000 494 22 111 99
Germany 11.790.900 9432,72 15 1.413 1.887

Fig. 4: German rape cultivation area 2005 – 2006

Fig. 7: Foreign trade with oils
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high premium of rapeseed oil over soy oil, however, should be con-

sidered as temporary in the medium-term, assuming that the 

production of biodiesel will continue to expand globally (Fig. 10). 

The demand for soy oil in North and South America for biodiesel

production is also on the rise, as the production of biodiesel and

biofuels in North and South America is currently promoted through

various programmes initiatives. This has also been observed in 

Asia, which is characterised particularly by the high production rate

of palm oil. The production of biodiesel has become an important

factorelement in the development of alternative markets for agri-

culture, thereby contributing substantially to securing farmers’

income. However, the improved market outlook has somewhat been

weakened by the increased production of soy and rapeseed oil 

by-products (soya meal/cake, rapeseed meal/cake), as soybean and

rapeseed production has risen. An increasing production of raw

materials to supply oil mills and biodiesel producers leads to corres-

pondingly high quantities of meal. This leads to sustained pressure

on prices, although the capacity of export markets is repeatedly

mentioned, but China, for example, imports mainly soy beans. In the

short to intermediate term, animal husbandry will also profit 

directly from theheavily increasing production of biodiesel. Experts

expect the prices for soy and rapeseed meal/cake to remain under

pressure in the future. Economical alternative uses apart from animal

feed are currently not anticipated In the short to medium-term,

animal husbandry is likely to benefit significantly from sharply higher

biodiesel output (Fig. 11).
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Fig.8: Rapeseed time listings 

Fig. 10: Vegetable oil prices Fig. 11: Oil meal prices
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Given an estimated demand of around 165 million t of diesel fuel in

the EU-25 by 2010, the question arises if the associated demand for

raw materials can be covered by Europe’s production. UFOP assumes

that around 11 million t of biodiesel will be required to reach the 

EU target of 5.75% (see Fig. 3). This represents a required area of 8 or

7 million hectares, based on an average yield of 1.3 or 1.6 tonnes

of oil per hectare. The EU-25 cultivated area in 2005 was about 4.6

million hectares. According to experts’ opinion, the potential area in

2010 is forecast at around 5.5 – 6.5 million hectares. Assuming that

the demand for food in the EU requires approx. 2.8 million t of 

rapeseed oil, some 75% of potential rapeseed output could be avail-

able for the production of rapeseed oil methyl ester. However, it must

be taken into account that the production of sunflowerseed in the 

EU could close the supply gap in the demand for oilseeds. In 2005 the

EU-25 harvested 4.1 million t of sunflowerseeds, re-presenting an

equivalent of about 1.8 million t of oil. However, if the demand 

for sunflower and rapeseed oil for food use continues to increase, the

associated supply shortage needs to be fulfilled by corresponding

imported volumes. Given the current tight oilseed supply situation in

the EU, this is already the case. Imported rapeseed oil from Canada

and in part from China are already used for the production of bio-

diesel in Germany.  This enables the supply of rapeseed oil from EU

non-genetically modified EU rapeseed for the domestic food market.

In 2005, around 46.1 million t of rapeseed were harvested world-

wide (Fig. 12). A crop of 48.4 million t is estimated for 2006. 

Interim production initiatives, particularly in the Ukraine, to

extend rapeseed output to 3 million hectares, are notable. It is also

possible that rapeseed production will also develop in other regions,

such as North or South America. Here the first albeit small rapeseed

areas have already been observed. 

05 Production 
balance in the 
European Union
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Fig. 12: Most important rapeseed cultivation regions 2006/2007

With regard to the international trade in rapeseed, it must be

observed that imported seed does not always comply with the 

quality requirements in the European Union (low in erucic acid and

glucosinolate). When purchasing rapeseed for use within the EU

quality assurance of imports need to focus on these quality features

to avoid problems further down the processing chain (oil and

meal/cake market).

Fig.9: Producer prices for rapeseed 
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Which cultivated plant supplies the most suitable fatty acid profile

for the production of biodiesel, based on the different genetics and

different fatty acid composition of the oil in the oil seed? The greatest

experience with regard to biodiesel usage has been gained with rape-

seed oil methyl ester. Due to its fatty acid composition, RME naturally

has a CFPP value of around –10°Celsius and an oxidation stability 

of 7 – 9 hours. The latter can be improved by increasing the proportion

of oleic acid and so-called high oleic. Low linoleic types have now

been bred. However, a change in the fatty acid pattern in compliance

with the requirements of the automotive and mineral oil industries

would result in changes to harvesting, storage of rapeseed and logis-

tics and thus incur higher costs. The oil content is of fundamental 

significance and, in the future, is likely to become the competitive

factor on international markets. Soybean’s oil content is approx. 20%,

while rapeseed and sunflowerseed’s oil content is higher at 40 to 

50 percent respectively! (Fig. 14).

06 Which 
raw material 
is the best?

Fig. 14: What’s the best oil?

Source: Schuster et al., ÖBI

F. acid in % 00 rape HO rape Sunflower HO Sunflower Soy Palm oil Coconut

8:0 6
10:0 5
12:0 49
14:0 1 18
16:0 4 6 3 5 42 9
18:0 2 7 5 4 4 5 3
18:1 60 86 20 91 30 41 7
18:2 21 4 63 3 50 11 2
18:3 11 3 1 11
20:1
22:1 1
Total saturated fatty acids 7 11 7 48 91
Iodine number 111 83 130 84 54 9
Oxygene 10.8 11 11.3 14.4
Fat content 40 – 50 40 – 50 35 – 52 35 – 52 18 – 24

With about 222 million t, soybean is the most important oil-

bearing plant cultivated world-wide. The production of soyabean is

seeing a further expansion, particularly in the USA, Brazil and

Argentina, . Competition on the world export markets has changed in

recent years. Brazil is heading to overtake the USA as the world’s

most important soybean producer and still has significant unused

arable areas suitable for soybean production. As a result the 

world’s largest soybean harvest (including Argentina) now occurs in

the southern hemisphere, which North American soy farmers are

finding to their detriment, a reason for which the establishment of

biodiesel production is being pushed forward (Fig. 13).

It can be concluded that the potential production of oilseeds in the

EU-25 is capable of covering about 75% of its demand for biodiesel.

Taking into consideration Europe’s food demand, EU oilseed pro-

duction should be sufficient to meet the EU target of 5.75% in 2010.

However, like other crops in the EU, rapeseed production is exposed

to international competition and imports from Canada and China for

EU’s biodiesel production can be expected in the future. The question

to which extent soy oil will be used in future German/EU biodiesel

production, bearing in mind the recently introduced partial tax rates

in the energy tax act, remains unanswered. 

The biodiesel industry needs to be aware that the high acceptance

of biofuel production in society and politics is based on the fact 

that the production of biofuels not only achieves the objectives of

energy and climate protection policies, but also attains important

objectives in rural structure policies (attainment of new outlet

markets, new forms of employment etc). The use of rape and soy meal

in animal feed in the future should be regarded as challenging. 

The expected steady rise in biodiesel production is likely to exert

increasing pressure on the quantities in the meal/cake markets. 

Particularly with regard to the use of meal/cake, action is required to

find new market outlets, i. e. the biodiesel and biofuel market must 

be viewed as one entity with regard to the interaction between

the respective components produced in the various processes (e. g.

bioethanol – ddgs1 from swill). This has a significant influence on 

the economy of the entire production chain, beginning with the pro-

duction of oilseeds, through to seed processing and finally the

marketing of the end product. 

Given constantly rising fuel prices and the resulting issues of

securing future energy supplies, the influence of the EU agricultural

policies on farmer’s production decisions is falling, while national

and EU energy policies and therefore important players of the mineral

oil and automobile industries are increasingly influencial on the 

price development and the production of (not only) oil seed crops. 

1 dried distilled grain solubles

07 Summary

Source: ZMP

2002/03 2003/04 2004/05 2005/06

Production 197.03 186.26 213.34 222.26

USA 75 66.8 85 84

Brazil 52 50.5 51 57

Argentina 35 33 39 40.5

China 16.5 15.4 17.4 18.3

Imports

Asien 34.4 29.1 37.5 39

of which China 21.4 16.9 25.8 27
EU-25 16.9 14.6 15.5 14.4

Exports

South America 31.6 29.7 33.1 39.2

of which Brazil 19.7 19.8 20.1 25.5
Argentina 8.7 6.7 9.5 10.5
USA 28.4 24.1 30.0 24.5

Year-end stocks 40.4 35.7 45.6 53.7

South America 28.8 28.5 31.3 31.1

of which Brazil 16 15.4 16.9 16.4
Argentina 12.5 12.8 14.1 14.5
USA 4.9 3.1 7 15.4

Fig. 13: Soy bean balance (global)




