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Abstract

The production of biodiesel from oilseed rape took off when the European Commission imposed set aside and allowed none food production on this land. The Mid Term Review (MTR) proposes to abolish the production of oilseed rape for biodiesel on set aside land and instead implement a 45EUR/ha Carbon Credit for a maximum of 1.5million hectares.

This thesis's objective is to investigate the effects of the MTR proposals on the agricultural production of oilseed rape for biodiesel. It explores the European economic, legislative and environmental aspects of this production.

The gross margins obtained from oilseed rape production are positive. This explains the production of oilseed rape on set aside. Production on normal agricultural land includes fixed costs. The net margins made are negative. However there is some discussion to the accuracy of fixed costs. When the 45EUR/ha subsidy is added a net loss is still made. It is suggested that taking into account the pre-fruit value this subsidy should be increased to a reasonable level.

If the MTR proposals are imposed oilseed rape will be competing for land with other crops, mainly winter wheat and winter barley. These crops are more profitable than oilseed rape. Farmers will not be so likely to grow oilseed rape. However it is shown that after adding the 45EUR subsidy and the pre-fruit value, the margin made from oilseed rape are the most profitable.

The European Commission has set targets for the production of biodiesel at 5.75% of the diesel consumption in Europe for the year 2010. 

The MTR proposals impose the production of industrial crops on normal agricultural land leaving 10% of land as pure fixed set aside. The calculations show that this area of 10% would have been close to providing the space needed for the production of the oilseed rape to reach the required biodiesel targets for 2010. 

The MTR proposals will mean that the production of the industrial oilseed rape for biodiesel would become part of the rotation system on normal agricultural land. A rotation system of one in four years production of brassicas will provide the space required for the production of the present oilseed food production and for the 2010 biodiesel requirements. 

Production on the present 10% rate of set aside land and the on the proposed 25% or 33.3% normal land would be subject to the WTO Blair House agreements which restrict production. Thus it is important that Europe should not be subject to these agreements.

The 1.5million hectares limit for Carbon Credits received is not large enough to encourage the production of biodiesel to meet the EC targets and has to be increased.

If the production of oilseed rape for biodiesel is to increase significantly a market needs to be found for the co-product, rapemeal. This co-product could be used in the animal protein feed market and would replace some of our soyameal imports. 

Ten percent of set aside would become purely environmental. The extended use of rotational cropping will reduce the use of pesticides. However an increase in oilseed rape production means an increase in pollution due to nitrate leaching.
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1. Introduction 

Biodiesel
 has become the most produced biofuel in Europe
. This has been made possible through the fact that at all the stages of the process required to produce biodiesel are financially viable. This is a "multi-chain system" (Sourie J.C, Rozakis S, 2001) and can be seen in Figure 1. The overall cost of each of these stages result in the outcome that biodiesel is two times more expensive to produce than conventional fossil fuel diesel (European Commission 2001d). 
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Figure 1.

It is important to note the "interdependency" (Sourie, J.C. Rozakis, S. 2001) between these stages. In the countries where biodiesel is produced on a large scale, several of these stages have been subject to certain types of aid thus making this biodiesel production possible at the current diesel prices of 2001-2002. 

For example several countries in Europe have taken the decision to reduce their tax on biodiesel at the distribution stage (ifo 2002, Villediester 2000). These tax/duty cuts gave an incentive to the distributors to sell biodiesel as it made financial sense. These tax cuts have meant that while biodiesel is still sold at the same price as conventional diesel to the buyer, a larger proportion of that price goes to the producer. This allows the manufacturer to pay for the extra production costs. However this has not been the case for all European countries only France and Germany have cut their tax/duty sufficiently to allow this higher production cost for biodiesel to be covered. This is reflected in the present production levels seen in these countries.

At the agricultural production level the introduction of subsidised set aside was of significant importance for the production of biodiesel. Set aside was introduced in 1992 by the MacSharry CAP reforms (EEC 1992) and only non-food production could be cultivated on this land.
Set aside land was first made compulsory at a rate of 15% in 1993 (Table 1) as a means of reducing the overproduction of food that was occurring in Europe. However in compensation for this drastic measure farmers received a per hectare payment based on the area's average yields. This set aside land could however still be used for the production of non-food crops for industrial use. This is where biodiesel saw its commercial beginning.  Set aside allowed the first stage of the biodiesel production to be feasible. However the above mentioned tax/duty adjustments further up the production chain were also required before this production became extensive. It was the Levy 1993 report "Les biocarburants" presented to the Ministry of Industry and Commerce that was the real starting block for the production of biodiesel in France (Levy, R.H. 1993). Other countries such as Germany soon followed. Germany is now the biggest producer and now produces one million tonnes of biodiesel yearly which is more than France. 

Legislation passed by the European Commission encourages the use of biofuels for transport fuel and sets indicative targets (European Commission 2001a). This legislation was passed due to the environmental benefits provided by biofuels. The experience already gained in the production of biodiesel from oilseed rape and the lack of know-how in any alternative biofuel, means that that biodiesel will remain the market leader in Europe for sometime. Oilseed rape is well adapted to the European climate and soil and thus in this respects its production could potentially be increased. 

Since the introduction of set aside in 1993 the CAP has been through several reforms including the very significant Agenda 2000 changes. Since this agenda the MTR proposals were put to the Council of the EU ministers on the 21 January 2003. In these proposals it is advised that "producers subject to the set-aside obligations will be obliged to continue set-aside on an area equivalent to 10% of their current COP area" (European Commission 2002b) but that "set aside will be non-rotational and should not be used for agricultural purposes nor produce crops for commercial purposes" (European Commission 2002b). Instead there will be "support for energy crops – a carbon credit replacing the existing arrangements for non-food crops with a specific aid for energy crops with the objective of achieving carbon dioxide substitution. The aid level will be 45EUR/ha of energy crop with a maximum guaranteed area of 1.5 million hectares and would be paid to producers entering into contract with a processor"(European Commission 2002b). This will help support the commission's recent legislation showing a commitment to the promotion of biofuels (European Commission d 2001a). These MTR proposals still have various stages before they become an official directive and it is certain that there will be many debates and changes before the final version.

2. Objectives

Due to the complexity involved in this production chain, which covers a vast range of topics including tax, industrial engineering etc. this thesis intends to be a focused investigation into the effects of the MTR legislative proposals on the economic and production aspects of oilseed rape for biodiesel. This leaves room for specialist in the other topics to investigate their field of knowledge. This focused investigation is made possible due to the clear partition of the different stages in the biodiesel production chain (Poitrat, E. 2003. Sourie, J-C. Rozakis, S. 2000). 

This thesis will mainly concentrate on the raw material, oilseed rape produced through agriculture and required for the production of biodiesel. This raw material makes up 75% of the total final price of the biodiesel product (Frost & Sullivan 2001). The aim of this project is to analyse the traditional oilseed rape production system up to the point where the oil and the rape meal are sold into the markets for their various uses such as biodiesel (figure 1). 

Using the information gathered from the specialists in this field from across Europe it is intended to verify the possible effects of the MTR legislation on biodiesel. An investigation will be carried out on the growth potential of the biodiesel industry; assuming that it is the only viable biofuel option and that its production is derived purely from oilseed rape excluding waste products or other sources of oil. The economical aspects of these MTR proposals will be looked at, as well as the influence they may have on the oilseed rape production for biodiesel and any consequence they could have on its future potential. Other related issues will also be explored within the agricultural field which may occur as a consequence of these proposed changes. 

It is intended that this thesis will look into the production costs of oilseed rape for biodiesel and the impact of other agricultural activities on this production. The pre MTR situation as well as the post MTR situation for this production will be investigated and compared. This thesis will also tackle the related trade agreements and any EU legislation which effect this crop development. The impact of these proposals and their interaction with competing market products will be given consideration as well as any environment consequence.

The hypothesis is that the MTR proposals will have a detrimental effect in respects to the encouragement of growth in the production of oilseed rape for biodiesel and the required European biodiesel targets will not be met.
3. Method

In the chosen topic of study, biodiesel, there is currently no available documentation that can be consulted on the MTR implications as these are new legislative proposals that have just been created. Therefore this study had to be based on a large amount of information and data gathering. The energy life cycle and other environmental aspects of the biodiesel have been thoroughly researched. However there is a definite lack of available data in respects to its production. The information was collected from various European sources including France, Germany and England as these are the countries where most of the research on biodiesel is available. Using various language skills helped cross communication barriers gave this thesis a wider research source. In order to help this research it was decided to base this study in Brussels. This allowed us to be close to the information available from sources relevant to the European Commission. This geographical situation also allowed us to be in the centre of Europe and close to the three relevant countries to this project France, Germany and U.K. These three countries were chosen due to their significance in the European Union and their representation of 48% of the total UAA. 

Contact was made with the following organisations to collect data and knowledge:

· Farmers.

· Farming consultancy firms.

· Oilseed specialist and sales companies.

· Local and European government and private research organisations.

· Trading and Market making companies.

· Oil refining and Biodiesel producing companies

by personal interviews, e-mails, fax, letters and telephone communications.

4. Results and Discussion
The subsidies received at present for producing Oilseed rape on non set aside land and those received for set aside land have been aligned as part of the Agenda 2000 reforms. The main reasons for producing an industrial crop on set aside land is to do with utilising this unused land to try to increase profits. The production of oilseed rape for biodiesel gave a profitable opportunity for use of this land by creating a market for this product. The effect of the MTR proposals on the future of this type of production could mean a change to the original reasons that saw the creation of this agricultural production on set aside. Originally this production came into being  due to the availability of set aside land which could be used for little other activities whilst now this production will now rely on improvements in the margins made on that specific crop due to a subsidy.  

4.1 Production Costs

In regards to these new MTR proposals it seems logical to verify whether this subsidy of 45EUR is sufficient to support this production. 

Due to the difficulties involved in collecting data from the biodiesel producers as costs "are obviously confidential industrial pieces of information" (Jossart, J-M. 2003) the study was restricted to the point at which the oilseed was sold onto the market. The fact that these results originate from different countries will be the cause of some of the variation in the data collected. In a project carried out by the Sheffield Hallam University (2002) on the environmental benefits of biodiesel they list several projects that had previously used oilseed rape yields. This list, as they point out shows a lack in coherent data available on this crop, for example there is huge variation in the yield levels chosen. The same was observed in the data collected for this thesis with for example different rates of moisture content in the oilseed rape product being assumed by different scientific groups. In some cases no reference to moisture content was included at all. A 9% moisture content will be used throughout this study.

However in the calculations made in table 2, all these countries should be comparable to some degree in terms of economic and land capability class. Figures published by the European Commission imply that this is a fair assumption due to the relative similarity of the 2002 oilseed rape yields: France 3.21 t/ha, Germany 2.97 t/ha and Great Britain 3.33 t/ha. The value calculated during this study was similar at 3.55 t/ha (table 2). From this value an average gross margins was estimated for this type of production on regular agricultural land, as shown in table 2. It should be pointed out that as a large proportion of the oilseed rape cultivation is the winter type 90-95% (DEFRA 2000). The following calculations were based on a winter oilseed rape production.

Table 2: Gross Margins Oilseed Rape (EUR)

	 
	Germany*
	U.K*
	France*
	European Average*

	Yields
	3.75t/Ha
	3.38t/Ha
	3.5t/ha
	3.55t/ha

	 
	EUR
	EUR
	EUR
	EUR

	Seed 
	36,0
	46,4
	49,0
	44,5

	Fertiliser 
	184,1
	139,68
	103,2
	141,7

	Sprays
	143,2
	134,28
	116,0
	131,9

	Various machine costs/contracts 
	163,6
	67,7
	
	115,6

	Other various costs: hail insurance, drought etc
	61,4
	
	6,0
	33,7

	 
	
	
	
	

	Variable costs
	-551,5
	-354,2
	-274,2
	-417,1

	 
	
	
	
	

	Assuming European 2003 average prices 200EUR/t
	750,0
	676,0
	700,0
	710,0

	Gross Margin
	198,6
	321,8
	425,8
	292,9

	AAPS Subsidy received (63EUR/t)
	236,3
	212,9
	220,5
	223,7

	Gross margin with subsidy
	434,8
	534,7
	646,3
	516,6

	Carbon credit
	45
	45
	45
	45,0

	Gross Margin with carbon credit 
	479,8
	579,7
	691,3
	561,6

	45EUR as percentage increase of GM (%)
	10,3
	8,4
	7,0
	8,9

	Pre-fruit value
	153,4
	153,4
	153,4
	153,4

	Gross Margin & pre-fruit value
	633,2
	733,1
	844,7
	715,0

	Variable costs do not add up as averages were used for each category. For more explanations 

and all data see Appendix 1.


As can been seen in table 2, the gross margins are significant. In the case of set aside there are few other ways of making these extra margins therefore the oilseed rape production was welcomed by the farmers. It should be remembered that the margins made from oilseed rape on set aside land will be slightly smaller than those seen in table 2 due to restrictions on the application of fertiliser. 

The 45EUR aid per hectare would simply have the effect of increasing this gross margin. In the best case scenario this is an increase of 10,3%,  (table 2). 

There are some hidden profits that can be quantified a study carried out by the IFO (2002) shows that there is a pre-fruiting benefit associated with oilseed rape. Winter wheat or any crop from the cereal crop group, grown year after year would see a considerable decrease in its yield due to the accumulation of the cereal pathogens (IRC 1999). Thus farmers often carry out a rotation system to break this disease cycle. The pre-fruit value is associated with the benefit of having oilseed rape in these cereal based rotations as it results in an increase in the wheat yields by 10% (IRC, 1999) and is estimated to increase the returns by 153.4EUR/ha (IFO 2002). 

It is important to note that there are many variations to this rotation system. Some rotations may bring a larger or smaller break crop pre-fruit value. It should also be taken into account that quantifying the pre-fruit value will lack accuracy as it is more of a long term effect which also includes soil improvements due to the oilseed rapes long tap roots (pers. comm. Turquin. G). Therefore to allocate the pre-fruit benefits to one crop in a single year can only give an estimated value (Playne. G, pers. comm. Turquin. G, pers. comm. HGCA & DEFR 2002). The pre-fruit value will also vary from location to location depending on the survival capacity of the pathogens. It could also be debated that half the pre-fruit value should be allocated to the wheat crop and half to the oilseed crop as both are required in the system for any gain to be seen.  In table 2 the difference that this estimated pre-fruit value makes to the gross margins can be seen and is significant. 

 Table 3: Fixed Costs for Oilseed Rape (EUR)

	Fix cost machines
	 
	163,6

	Work independent of crop dates
	
	143,2

	Leased agricultural land
	
	153,4

	Other proportionate fixed costs of the operation
	
	102,3

	Interest paid for machine and circulating capital
	
	92,0

	Partial sum (Optimum): Total fixed costs
	
	-654,5

	 
	
	 

	Average variable cost
	
	-417,1

	Total Average Variable + Fixed costs
	
	-1071,5

	Assuming European 2003 average prices 200EUR/t
	
	710,0

	Margin
	
	-361,5

	AAPS Subsidy received (63EUR/t)
	
	223,7

	Margin with Subsidy
	
	-137,8

	
	
	

	Pre-fruit value
	
	153,4

	Total Margin with Pre-fruit value
	
	15.6

	
	
	

	With 45EUR Carbon credit
	
	45

	Total margin with Carbon Credit
	
	-92,8


Using data collected during the study, numerical values were placed on the fixed costs involved with this production. The implication of these fixed costs on this production are seen in table 3. 

However one has to take into consideration the technicalities involved in fixed costs such as the time span over which to depreciated an asset. Fixed costs are also very farm dependent as some may choose to invest in better equipment others have higher maintenance cost. On some farms the production of oilseed rape may fit in well with the current activities thus using up available labour time more efficiently than others. There is so much variation it is difficult to put an accurate figure on fixed costs and requires complex calculations.

Where information can be found on the costs of producing biodiesel from oilseed rape on set aside land, the fixed costs are rarely taken into account. In general it is believe that this extra activity fits in well with the tasks already occurring on the farm and thus little extra fixed costs are associated with this new
 activity. This production is considered as an extra farm activity which only has a market, biodiesel, due to the very specific conditions of set aside, as explained above. It is considered as an extra income source (Turquin, G. pers. comm.) as there are no other real agricultural options for the use of this set aside land. 

The production of oilseed rape for biodiesel on normal land, due to the MTR proposals will become a regular crop production like all others. In this case the fixed costs should be taken into account (Cartrysse, C. pers. comm.). Table 3 shows that this is not a profitable activity and the 45EUR/ha Carbon Credit subsidy does little to change this situation. An extra 93EUR/ha would be needed as an incentive for the farmer to carry out this production. The reason this production occurs at present on normal agricultural land is because the farmers gain a pre fruit value which allows them to break even. 

The margins made are obviously strongly influenced by the market price obtained for the oilseed rape sold (see figure 2 and appendix 2).

Figure 2
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The prices shown in Figure 2,3,4 are the delivered European market prices in Rotterdam for oilseed rape, the rapeseed oil and rapemeal. Prices in the calculations in table 2 and 3 are slightly lower than in figure 2 as farm gate prices were used. These prices exclude transport costs and the wholesaler's margin. One should also remember that usually farmers will receive approximately 10EUR less for non-food oilseed rape. This is to pay for the extra administrative costs as contract has to be drawn-up before for this type of production can take place (Murners, I. 2003). This will still be the case for the production of oilseed rape for biodiesel if the MTR proposals are imposed and a Carbon Credit is to be received. The price of rape seed is heavily influenced by the price of its two co-products rapemeal and oil. The same is true for the influence these co-products have on the marginal cost of biodiesel production. The effects on these markets due to the MTR proposals and the production of biodiesel can only be speculated upon (Jossart, J.M. 2003) especially as external factors such as exchange rates can be of a strong influence. For example the rapemeal is in direct competition with soyameal imports from America. Thus the recent rise in the Euro/Dollar rate from 0.95 to 1.15 could mean an increase in cheap imports thus a decrease in prices for local oilseeds.  However the Prospectus for Agricultural Markets 2002 –2009 published by the Directorate-General for Agriculture insinuates that "The EU oilseed sector is foreseen to display a gradual improvement" (European Commission 2002a). These improvements in prices can already be observed in Figure 4. One could predict that if demand for oilseed rape was to rise due to an increase in biodiesel production this could only augment the oilseed rape prices further unless the oilseed rape supply improves.

4.2 Competing Agricultural Activities
One of the major impacts of these MTR proposals would be that oilseed rape for industrial use will now have to compete for land with other arable crops. 

"The utilisation of land for agricultural and non-agricultural purposes is a point of great interest in all countries. It bears heavily on the perspective for energy crops, since this new agricultural activity must compete with already established activities." (Jungk, N.C. 2000)
The main reason for the development of industrial oilseed rape production was that set aside was exclusively available for this activity. The relevance of the size of the margins that could be made from this industrial production was not so significant as there were little other land use options. In Sourie and Rozakis's (2000) model they calculate the opportunity cost to be 8.1-16.1EUR/t higher for the production of oilseed rape on normal agricultural land than that on set aside land (Sourie, J-C. Rozakis, S. 2000). It was calculated using this projects 3.55t/ha average yield that due to the MTR proposals the total opportunity cost lost would be 43EUR/ha. This implies that the 45EUR/ha offered would be enough of an incentive to compensate for this loss. In this model named OSCAR, they use linear programming to decide what the final oilseed rape area production would be. This model includes factors further up the production chain such as tax exemptions. It is not within the scope of this project to carry out such a calculation or its intention to expand out of the agricultural stages of the biodiesel production chain. However using the direction given by their study it was decided that oilseed rape production on normal agricultural land should be compare with other agricultural activities possible on this land. Unlike the OSCAR model we will not look at the opportunity cost but the choice of best return. The cultivation of winter wheat and winter barley are the most likely competing agricultural activities for this land (IFO 2002, Playne, G. pers. comm. Turquin G. pers. comm. ).

 "The actual area of oilseed rape that may be brought into cultivation will be crucially dependent upon the profitability of the crop itself, in relation to current farm enterprises" (BEAM, 1993). 

Table 4: Gross Margins for various crops*
	 
	Average
	Average
	Average

	 
	Oilseed Rape
	Winter Wheat
	Winter Barley

	AverageYields
	3,55
	8,00
	6,35

	 
	
	
	

	Average Seed 
	44,5
	61,2
	61,2

	Average Fertiliser 
	141,7
	129,6
	108,0

	Average Sprays
	131,9
	162,0
	118,8

	Average Various machine costs/contracts 
	115,6
	
	

	Average other various production costs
	33,7
	
	

	 
	
	
	

	Average variable costs EUR/HA
	417,1
	352,8
	288,0

	Prices EUR(OR-200, WW-100, B-98)
	710,0
	800,0
	619,2

	Gross Margin
	292,9
	447,2
	331,2

	Carbon Credit
	45,0
	
	

	Gross Margin with Carbon Credit
	337,9
	
	

	Pre-Fruit value
	153,4
	
	

	Gross Margin with Carbon Credit & Pre-Fruit
	491,3
	
	


Table 4 uses the average figures from all the oilseed rape gross margin results obtained in table 2 and compares them to representative winter wheat and winter barley gross margins. One has to remember that the CAP area support payments for these different types of crops have been brought into line and are presently equal, thus these payments can be ignored in this comparison. This is especially relevant as these payments may cease to exist in the future.

While these fixed costs may vary, as may the prices offered for the raw materials, it seems clear from these calculations the gross margins made from oilseed rape are smaller than the gross margins made from winter wheat and barley. One can see that the 45EUR per hectare payment allows the profitability of oilseed rape to be larger than that of winter barley. This payment is not sufficient enough to make this production more profitable than that of winter wheat, which provides an extra 109EUR profit.  

The farmer is only interested in his profitability and will seek to make the largest margins possible. He is therefore more likely to repeat winter wheat crop production pathogens permitting. 

Figure 5. (Source International Rapeseed Congress 1999) 
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It is believed by some that with the yields for oilseed rape increasing due to improvements in technology, as shown in figure 5 (International rapeseed congress 1999), the production of oilseed rape for biodiesel is becoming increasingly likely.

However it is not totally realistic to compare different crop productions for the same piece of land as usually rotational cropping systems are used and therefore different crops would be grown on this area.  To compensate for this a pre-fruit value can be allocated. 

If the full
 pre-fruit value of 153.4EUR/ha and the carbon credit of 45EUR/ha are included in the calculations (table 4) the gross margin for oilseed rape production is superior to that of the other potential crops. This means that farmers will be prepared to grow an oilseed rape crop on normal agricultural land.
4.3 Land Distribution and Rotation Options
In the previous paragraph reference to the typical crop farming situation is made where a crop rotational system is carried out with a brassica break crop e.g. the most frequent in Europe being a four year cycle system such as winter wheat year 1, winter wheat year 2, barley year 3, and then oilseed rape year 4 (IRC, 1999). Using this rotation system means that oilseed rape crop should be planted one in every four years. An important study carried out by HGCA & DEFRA (2002) advises that  for the best possible integrated farming system an oilseed seed rape crop should be included so as to minimise pathogens. This rotation idea has also received support from the agricultural cabinet at the Commission which has in the past hinted at a possible crop rotation aid for farmers to encourage this practice (American Soyabean Association, 2002).

In the present situation many farmers are already doing this and using oilseed rape or other non cereal crops such as pulse or sugar beet to complete the none cereal part of their rotational system (Oréade~Brèche 2002). About 2/3 of the present 10% set aside is rotational and the rest is fixed set aside (Oréade~Brèche 2002). The new MTR proposals would mean that all rotational set aside will become fixed and no production will be allowed on this set aside. Hence farmers who are carrying out the crop rotation system are set to lose nearly 6.6% of the land in their systems as the rotational set aside will no longer be included. In addition to 6.6% loss they will now have to find, on the remaining 90% of land (the rest has become set aside), space on which the oilseed rape, brassicas or other none cereal crops, which were previously grown on rotational set aside, can now be grown. 

Farmers will loss some cereal space to the none cereal crops required in their crop rotation system. The effect of these proposals on the cereal market could be very significant, as this will cause a reduction in the cereal production. This is even more likely when one takes into consideration the carbon credit aid scheme, which may encourage farmers to produce an even greater quantity of brassica on this remaining area of land. 

Table 5 Potential area for Oilseed Rape production
	In thousand hectares


	25%    EU15 
	25% Germany
	25% France
	25% UK
	33%   EU15

	 
	ha
	ha
	ha
	ha
	ha

	Cereal (total excl. rice)
	37339
	7016
	9055
	3348
	37339

	Of this in rotation system
	9335
	1754
	2264
	837
	12446

	Total area of Oilseed rape production
	2996
	1078
	1186
	402
	2996

	Of which set aside oilseed rape production
	929
	331
	402
	68
	929

	Existing non set aside oilseed rape production
	2067
	747
	784
	334
	2067

	Potential available area for oilseed rape
	7268
	1007
	1480
	503
	8521

	 
	
	
	
	
	

	Area limit with 45EUR carbon credit
	1500
	
	
	
	


(For more details see appendix 3)

Using the data collected for this thesis an ideal rotation situation was work out as seen in table 5. It shows that there would be space in the rotation system for the production of 7.2 million hectares of oilseed rape for industrial use on normal agricultural land in Europe after the MTR proposals have been put in place. This calculation takes into account that 2 million hectares of brassicas or other similar non-cereal crops are already being grown at present for food use on conventional land. It has to take into account that part of the production of oilseeds on this estimated area will not go towards the production of biodiesel. As when oilseed rape was produced on set aside part would go to other industrial uses such as hydraulic oils, lubricants etc. The final potential available area for oilseed as a raw material for biodiesel could be subject to a reduction of 5% (Scharmer. K, 2001). On the other hand it should be remembered that in general and for obvious reasons fixed set aside is set on land of the lowest quality thus the remaining agricultural area is likely to have an improved average yield. (Oréade~Brèche 2002). This could compensate for the 5% reduction suggested above but not represented in the calculation. 

Some parts of Europe such as north Germany use a three-year cycle systems such as wheat year 1, barley year 2, rape year 3, oilseed rape is grown once in every three years (IRC 1999).  This would make even more land available for oil seed production (Table 5).

In both cases, the 3 or 4 year rotations, the predicted land area which would possibly be used for the production of oilseed rape for biodiesel would easily be larger than 1.5 Million hectares which is the limit set by the Commission for the area on which carbon credit support will be available. In France alone the area producing oilseed for biodiesel is almost at this limit!

4.4 Trade restrictions

There are trade restrictions which have an influence on the number of hectares which can be used for the production of oilseeds. During the Uruguay Round of trade negotiations the "Blair House Agreements" of 1992 were of significant importance to the successful conclusion of agreements between the European Union and United states. This agreement set a Maximum Guaranteed Area of 5,482,000 ha for oilseeds in the EU (European Commission 2001b). However since these agreements in 1992 the aid received for the production of oilseeds has gradually come inline with those received for cereal areas and set aside areas. This subsidy is based on a 63EUR/t production or hypothetical production in the case of set aside  (European Commission 2001b). Thus this has eliminated their specific character, freeing oilseed producers of the hectare limits set out in the Blair House agreements.

 The 45EUR carbon credit per hectare payments do not count as agricultural subsidies and would be justified through carbon reduction schemes abiding by the Kyoto world protection agreement (UNFCCC 1994). 

There is another restriction in the Blair house agreements which limits the production of oilseeds on set aside land for industrial use. More specifically it limits the production of  rapemeal, one of the co-products of biodiesel, to an equivalent of 1 million tonnes of soyameal. 

Using the data collected during this project the area of oilseed rape production possible on set aside was estimated as shown in table 6.

Table 6: Blair House Agreements for set aside
	Data used
	 

	Tonnes of soyameal per tonnes of rapemeal
	1,4

	A Tonne of rapeseed's yield of rapemeal
	0,58

	Yield per hectare
	3,5

	 
	 

	(In 1000 tonnes or hectares)
	 

	Blair House soya meal equivalent limit
	1000

	Rapemeal equivalent
	1400

	Oilseed Rape required
	2414

	Max allowable Oilseed rape hectares
	670


If oilseed rape for biodiesel were to carry on being produced on set aside it would be of great importance that this limit would not be applicable. Table 7 suggests that at present in Europe the area used for this production is very close if not in breach of this limit, with Germany and France using up a majority of this quota. This restraining factor suggest that unless an alternative none feed use is found for the use of this meal, this may restrict the EEC's production of biodiesel (BEAM 1993).

Table 7 Area set aside under the different set-aside schemes for arable land 

In 1000 hectares

	Member States
	Total
	Of which industrial set aside

	Belgique
	24
	4

	Danmark
	213
	25

	Deutschland
	1137
	331

	Ellàda
	30
	0

	España
	1329
	46

	France
	1489
	402

	Ireland
	29
	0

	Italia
	231
	22

	Luxembourg
	2
	0

	Nederland
	16
	0

	Osterreich
	107
	8

	Portugal
	80
	0

	Suomi/Finland
	177
	0

	Sverige
	264
	22

	United Kingdom
	567
	68

	Total
	5695
	929


Reference: Eurostats

It should be noted that some of the industrial production on set aside land will not be oilseed rape but this will only be a minor quantity. 

These new proposals would allow us to aid oilseed rape production whilst avoiding the Blair House restraining factors. Some debate that these restrictions could be renegotiated at the World Trade Negotiations and would be likely to be removed. However Commissioner Fischler has enforced a policy that pushes reform, to work ahead of the WTO Doha Round  so as to have the upper hand during these negotiations. 

"If we act early enough it will be that much easier for us to get our trading partners to meet our demands" (Fischler, F. 2003)
The publication of the Mid Term Review proposals just as the Doha negotiations for agriculture were commencing is good evidence of this stance. These negotiations are set to be completed by the January 1st, 2005.
4.5 Market Influential Factors

It can be seen in table 8 that the rotational system which is proposed above as the most likely scenario would mean a reduction in land area for the cereal crop group. 

Table 8: Cereal Reduction 

In1000 hectares

	Rotation System
	 

	25% of land area in oilseed rape production
	7268

	Total present cereal crop class production
	37339

	Remaining cereal crop area after MTR 
	30071

	Percentage reduction in cereal
	19%


However this reduction seems to be in line with the objectives of the European Commission's Agricultural cabinet of restraining the cereal production. This was the original reason for the introduction of set aside and the reduction of intervention prices. Their efforts have been relatively successful and intervention stockpiles remaining at the end of the year 2000 were a 1/3 of what they were in 1992 (Oréade~Brèche 2002). However the cereal intervention stock was still at the height of 7.9 Million tonnes in 2002.

 Thus through these new proposals the commission would be encouraging an increase in the use of a balanced crop rotation system. This will help support the protein crop market as well as decrease the excessive cereal production. 

Support for the protein crop market has come in the past from proposals by the European Parliament  (European Parliament 2002) as well as the European Commission (European Commission 2001b). 

"EU Agriculture Commissioner Franz Fischler pledged to study ideas suggested by the European Parliament for reducing the Community's dependence on imported soybean/products, but he saw low odds of renegotiating the Blair House accord with the United States" (American Soyabean Association 2002)

However lately oilseed production has been under pressure because of the reduction in the specific support regime for this production and the alignment of the direct payment for oilseeds down to the level of the cereal payments (European Commission 2002b). Since July the 1st, 2002 the alignments have meant that the aid for oilseeds is equal to that of cereals and set aside at 63EUR/tonne. The main advantage of this reduction in support is that it allows Europe not to be subject to the Blair House restrictions as the oilseed crops no longer receive specific agricultural aid. This is significant due to the fact that Europe's self-sufficiency in the animal protein market is only 23% (European Parliament 2002). This dependency has increased since the abolition of the use of meat-and-bone meal which was an alternative to oilseed rape (see fish and animal meal in figure 9).

Figure 6
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In Figure 6 one can see that the oilseed rape production in Europe has remained relatively stable over the last five agricultural periods. This is in contrast to world production in protein-rich substances which are increasing (European Parliament 2001).

 Figure 7
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In Figure 7 one can see that in line with the trends mentioned above large increases have occurred in soya imports into the EU-15 zone for the last five years. These imports have been providing for the increasing protein meal requirements whilst the oil imports have been relatively small. 

Figure 8
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Figure 8 shows clearly that whilst the US is increasing its oilseed production, which is receiving ever larger subsidies, Europe's production has remained flat.

Figure 9
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It can be seen in Figure 9 that the soya share of the protein market is much larger than the rest. Thus it would appear that an increase in biodiesel would in turn mean an increase in oilseed rape production as shown for France and Germany in Figure 9. Hence Europe would produce more rapemeal for the protein feed market. 

Figure 9.
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An increase in rapemeal production would allow Europe to progressively replace the 20487 thousand tonnes of soyameal imported annually. Especially as the traceability of these soya imports is often poor and they are generally from genetically modified sources (European Parliament 2001). This is not in line with the current negative European stance on genetically modified products and will help support these new proposals for the production of oilseed rape.

Due to the lower protein content of rapemeal a conversion figure of 1.4 tonnes of rapemeal per tonne of soyameal, is used (European Commission, 2002) as seen in table 6. This figure allows us to calculate the total rapemeal equivalent to the imports of soya, as seen in table 9. The total land required should we carry out this production was also calculated. 

Table 9: Rapemeal equivalent Imports
In 1000 tonnes.

	Soymeal
	 
	 
	 
	 

	Imports of soymeal derived from imported soya
	11067

	Imports of soymeal
	
	
	10673

	Exports of soyameal
	
	
	1253

	Net soymeal Imports
	
	
	20487

	 
	
	
	
	 

	Rapemeal
	 
	 
	 
	 

	Imports of rapemeal derived from imported rapeseed
	500

	Imports of rapeseed
	
	
	567

	Exports of rapemeal
	
	
	11

	Net rapemeal Imports
	
	
	1056

	 
	 
	 
	 
	 

	Calculations total rapemeal tonnes equivalent imports
	 

	Soymeal in Rapemeal equivalent
	
	28681

	Rapemeal
	
	
	
	1056

	Total
	 
	 
	 
	29737


(for more info see Appendix 4)

Due to the high protein content of soya in comparison to rape meal it may be unreasonable to assume that all the soyameal may be replaced by rapemeal as feed mixes will always require a certain quantity of high protein input.
Table 10: 

Area Requirement of Oilseed Rape for Soya Replacement
	Rapemeal equivalent Imports tonnes
	 
	29737

	Rapeseed production, required tonnes
	
	51270

	Hectares required for this Rapeseed production
	14648


From table 10 it can be seen that if Europe had to replace its imports of soyameal by a production of oilseed rape it would need 14.6 million hectares. Bearing in mind that the cereal area in Europe is 37 million this is a large area of land.

4.6 Environmental Effects

These MTR proposals may, as has been suggested above, increase the use of rotational systems this will have a positive effect on the environment. It will encourage integrated farming, a balanced system, with a natural minimisation of pests due to the encouragement of a break crop and an improved soil structure (IRC 1999). These advantages could permit farmers to decrease their over all use of pesticides and fertiliser for the crops in the rotation system whilst maintaining high yields. 

There may be a decrease in the use of agrochemicals due to the rotation system but this may not be so exact for fertiliser as the oilseed rape crop requires high fertiliser application rates (BEAM 1993). The higher fertiliser requirements of this crop can be seen in table 4 where the costs associated with fertiliser are higher for oilseed rape than those for winter wheat or barley. Thus this crop is commonly associated with high nitrate leaching from the land (Sauermann, 1993. Kimber. D et al 1995). One should also remember that leaching of other agrochemicals such as herbicides and pesticides is also caused by oilseed plantations (Jungk, N.C. 2000).  

It is also important to note that when oilseed rape was being grown on set aside land it was subject to certain pesticide and fertiliser restrictions which meant that slightly less intensive cropping took place. This will not be the case on regular land where the farmer will seek to maximise his yields.

It is assumed that overall the rotation system will be environmentally advantageous as long as farmers are reasonable in respects to their application of fertiliser when growing oilseed rape.

It has been reported by hunters that oilseed rape causes bizarre animal behaviour and that animals such as roe deer are effected by this crop and can even die. Tests have been carried out and no link has been found (Kimber D et al 1995).  

Another important environmental issue is the concern of the implications of oilseed rape on human allergies. Nevertheless this is again debatable and past research has shown that oilseed rape pollen caused only infrequent and mild sensitisation (Ninan et al 1990). One should also consider the argument that oilseed rape is a visual pollutant due to its strong colours covering large surface areas in the landscape (Biewinga and Van der Bijl 1996). This however is very subjective (BEAM 1993).

It is possible to debate the environmental effects of these MTR propositions but it should not be forgotten that because of these changes 10% of land would become purely environmental set aside.

4.7 EU legislation

As pointed out in the MTR proposals the European Commission has published a directive that enforces indicative targets for the member states in Europe. It aims to substitute 2% of their fuel used in transport by 2005 and 5.75% by 2010 with fuel derived from renewable resources (European Commission 2001d) (see table 11). 

Table 11 Biofuel Production in the EU
	all in 1000 tonnes
	
	
	 

	Year/Minimum Share 
	Gasoline Targets
	Diesel Targets
	Total

	2005/2.00%
	2341
	2532
	4873

	2006/2.75%
	3219
	3482
	6701

	2007/3.50%
	4096
	4431
	8527

	2008/4.25%
	4974
	5381
	10355

	2009/5.00%
	5852
	6331
	12183

	2010/5.75%
	6730
	7280
	14010


At present the only biofuel that has really penetrated the market and is easily and widely available commercially, in the countries that have taken the necessary measures, is biodiesel. The biodiesel production for 2002 can be seen in table 12.

Table 12

	Total biodiesel production in 2002 (tonnes)

	France
	502 000

	Germany
	1 023 000

	Italy
	419 000

	Austria
	95 500

	Denmark
	38 000

	Sweden
	8 000

	UK
	0

	Total
	2 085 500


       Source: EurObserv’ER (2002) 

	Data Assumptions
	 
	
	
	

	Yield (tonnes per hectare)
	3,5
	
	
	

	tonne of Rapeseed oil per tonne of Rapeseed
	0,3814
	
	
	

	tonne of Biodiesel per tonne of Rapeseed oil 
	0,9895
	
	
	

	Tonnes of Biodiesel per tonne of Fossil Diesel
	1,15
	
	
	

	Table 13A
	
	
	
	

	 
	SET ASIDE
	SET ASIDE
	SET ASIDE
	SET ASIDE

	SET ASIDE
	10% Europe
	10%   France
	10%  Germany
	10%           UK

	Total Area (1000 ha)
	5695
	1480
	1007
	503

	Total Production (1000 tonnes)
	19932
	5180
	3497
	1761

	Rapeseed oil (1000 tonnes)
	7602
	1976
	1334
	671

	Biodiesel (1000 tonnes)
	7522
	1955
	1212
	664

	Fossil Diesel equivalent (1000 tonnes)
	6839
	1777
	1054
	578

	
	
	
	
	

	Table 13B
	
	
	
	

	ROTATION
	Rotation system 25%
	 
	Rotation system 33.3%
	

	Total Area (1000 ha)
	7268
	 
	8521
	

	Total Production (1000 tonnes)
	25438
	
	29824
	

	Rapeseed oil (1000 tonnes)
	9702
	
	11375
	

	Biodiesel (1000 tonnes)
	9600
	
	11256
	

	Fossil Diesel equivalent (1000 tonnes)
	8348
	 
	9788
	

	
	
	
	
	

	Table 13C
	
	
	
	

	BLAIR HOUSE
	Blair House Industrial Limit
	 
	Blair House MGA
	

	Total Area (1000 ha)
	670
	 
	5482
	

	Total Production (1000 tonnes)
	2345
	
	19187
	

	Rapeseed oil (1000 tonnes)
	894
	
	7318
	

	Biodiesel (1000 tonnes)
	885
	
	7241
	

	Fossil Diesel equivalent (1000 tonnes)
	770
	 
	6583
	

	
	
	
	
	

	Table 13D
	
	
	
	

	SOYA REPLACEMENT
	Soya import replacment
	
	
	

	Total Area (1000 ha)
	14648
	
	
	

	Total Production (1000 tonnes)
	51270
	
	
	

	Rapeseed oil (1000 tonnes)
	19554
	
	
	

	Biodiesel (1000 tonnes)
	19349
	
	
	

	Fossil Diesel equivalent (1000 tonnes)
	16825
	
	
	

	
	
	
	
	

	Table 13E
	
	
	
	

	CARBON CREDIT
	Carbon credit limit 
	 
	Required area for 2010 targets
	Land Shortage

	Total Area (1000 ha)
	1500
	
	6249
	4749

	Total Production (1000 tonnes)
	5250
	
	22184
	

	Rapeseed oil (1000 tonnes)
	2002
	
	8461
	

	Biodiesel (1000 tonnes)
	1981
	
	8372
	

	Fossil Diesel equivalent (1000 tonnes)
	1801
	 
	7280
	


4.8 Proposed Scenarios

Using the data assembled during this study several calculations were carried out to verify the feasibility of biodiesel production continuing to grow and reaching the required targets set by the European Commission for renewable transport fuels (European Commission 2001d).

Table 11 gives the EU production targets for biofuel in the years ahead. In the following discussions the focus will be on the biodiesel requirements and the gasoline requirements will be ignored. Using these biodiesel targets as the benchmark level several different agricultural scenarios will be scrutinized. Using the data collected, any factors that could have an influence on the European potential to meet these targets were computed. 

4.8.1 Oilseed Rape produced on Set Aside

In this scenario a continuation of the present situation with 10% set aside land was looked into. Comments by Commissioner Fischler at an Agriculture Council Meeting in Luxemburg on April 8th, 2003 saying "there could under certain conditions be flexibility on the proposed requirements for non-rotational set aside and on the ban on non-food crop production on set-aside land" (American Soyabean Association 2003) suggest that the possibility of production of oilseed rape for biodiesel continuing on set aside should not be totally exclude. This calculation allows us to compare the effects of the MTR proposals to the present situation.

This scenario shows us that 10% set aside would provide nearly enough land to meet the biodiesel requirements of the year 2010. These 5695 thousand hectares of land would provide an equivalent of a 6839 thousand tonnes of biodiesel production in Europe, as seen in table13A. This nearly equals the 7280 thousand tonnes requirement for 2010 of biodiesel.

There are three things to take into consideration at this point. Firstly one should remember, as mentioned above, 6.6% of set aside is rotational and 3.4% is fixed. Fixed set aside is usually allocated to very poor quality land (IRC 1999) and thus may not produce such a high yield as the averages used in the calculation in Table 13A. Secondly one should also takes into consideration improvements in yields over time. Thirdly if the Blair House restraints of 1 million tonnes of soyameal equivalent for industrial oilseed rape production on set aside land were taken into account then this calculated quantity of production would not be possible. This can be seen in the table 13C, as the land area would be restricted by these Blair House industrial limits to 670 thousand hectares. 

Assuming that the Blair House agreements will not be brought back, a continuation of the present 10% set aside system, used for industrial crop production, would mean Europe would only be lacking 441 thousand tonnes of biodiesel to complete the 5.75% substitution requirements for 2010 (See tables 13A and 11). Thus a continuation of this system could be considered.

4.8.2 Individual Countries Requirements

To give an idea of how far the individual countries (France, Germany and UK) have to go to reach these biofuel targets we used the proven fact, that a 10% rate of set aside across Europe, with industrial oilseed production on it was nearly sufficient to provide for the total European biodiesel requirements. The production levels if 10% of the utilisable agricultural area (UAA) of these individual countries were used for this production (table 13A) would be sufficient to reach the 2010 biofuel targets. If these levels are now compared with the actual present levels of production in these countries, as seen in table 12, one gets a better idea of how far the individual countries have to go before an equivalent of 10% of their land is producing oilseed rape for biodiesel. This comparison shows that Germany is already nearly producing their 2010 requirements and that France is half way there and is producing a sufficient quantity to comply with their 2005 requirements. However the UK is far behind. This will have negative implicatons on the the UK as the proposed carbon credit scheme suggests that its restricted 1.5 million hectares of aid will be allocated to countries according to past production thus meaning that the U.K. would receive very little aid and will find it even harder to meet these required targets in the future.

4.8.3 Oilseed Rape Production on non Set Aside Land

It has been explained above why it is believed that the crop rotation system would be the most likely scenario into which agriculture could reorganise itself after the MTR proposals. The "rotation system 25%" in table 13B, shows that this scenario would reach the biodiesel requirements for 2010 with a production of 8348 thousand tonnes of biodiesel. However it should be remembered that this is only the biodiesel requirement (Table 11) and it does not include the Gasoline requirements. There is at present little sign of an ethanol biofuel market to replace the gasoline consumption. Therefore biodiesel might have to provide for both these requirements. Another calculation was carried out (see "Rotational system 33.3%" in table 13B) showing the production if a 3 year crop cycle was used as is frequent the case in parts of Britain and Germany (Playne, G. pers. comm. IRC 1999). This 9788 thousand tonnes production does not reach the whole biodiesel and gasoline requirement for the biofuel targets for 2010 (table 11). However one could predict an increase in the average yield of this crop. As after the MTR proposals were put in place the worst land would be chosen to be allocated to the fixed set aside (Oréade~Brèche 2002) thus increasing the remaining lands average yields. Improvements in technology could also help. For example Wye College in Kent, U.K. was able to achieve oilseed rape yields of 7.03 t/ha (BEAM 1993). 

However this is only speculation and at present this model's proposed supply would not be sufficient to provide the full biofuel requirements for 2010. 

There are several potential constraints to this scenario. Firstly such a high percentage of oilseed rape could create pest problems such as an increase in clubroot caused by Plasmochiophara brassicae  (Alford, D.V 2003, Wallenhammor, A.C. et al 1999). Secondly the significance of the Blair House agreements need to be taken into consideration. These agreements mean that for the production of oilseed rape on normal land, such as the land in this scenario, there would be a limit of 5482 thousand hectares as seen in table 13C and thus 1786 and 4306 thousand hectares short of those that the 25% and the 33% rotation systems could provide respectively. Propositions such as those made by the Commission on options to promote the cultivation of plant proteins in the EU, (European Commission 2001b) suggest the possible advantages of the use of oilseed specific aids. These aids would mean Europe would have to abide by the Blair House agreements. This would clearly hinder the growth of oilseed rape for biodiesel and should therefore be avoided. 

4.8.4 Oilseed Rape Production as an Energy Crop

The Mid Term Review proposals are inappropriate because the carbon credit scheme proposed is only for a maximum area of 1.5 million hectares. As can be seen in table 13E this hectare limit does not cover enough land to be an incentive for farmers to reach the required surface area to provide for the 2.5% target, for biodiesel in 2005 let alone the total biodiesel requirements for 2010 (table 11 & 13E). This area is 4.7 million hectares short of the full requirement for 2010 (Table 13E). The Commission justifies this limit in respects to controlling the budget of expenses. The Commission claims in the MTR proposals that this limit will be reviewed (European Commission 2002b). However it is unlikely that these MTR legislative proposals would come into existence until at least 2004 by which time the biofuel production would already need to be well developed to reach its target levels of 2.5% in 2005. In their present form these Carbon Credit proposals will only be applicable to enough land to encourage a production of 1801 thousand tonnes of biodiesel thus not sufficient for the following year's, 2005, target requirements of 2341 thousand tonnes. This strongly suggests that the likelihood of these targets being met for the year 2005 from this source of biofuel is remote. The Commission needs more coherence between the biofuel targets and the MTR proposals. The proposals do not provide assurance to farmers. They need to see a clear and long-term commitment to this production if they are to consider it as part of their rotation. For this to be the case it seems obvious that a higher rate than 1.5 million hectares of Carbon Credit aid should be set straight from the start.

4.8.5 Soyameal Import Substitution 

When producing oilseed rape the oil is used by the biodiesel, there is also a by-product of rapemeal. For the complete biodiesel production chain to be feasible the rapemeal products also has to find a market. In investigation was made into the quantity of oilseed rape required to replace all of the current EU soyameal imports for protein foods. Linear programming models have been developed and predict the effect of changes in the animal feed sector. These are often multi criteria and complex models  (Jayet, P-A. 2002). Using the basis of these models whereby rapemeal substitutes soyameal this project was able to investigate the possible effect of the MTR proposals on the soyameal imports. Applying the figures worked out in table 10 a similar scenario was replicated. As seen in table 13D it was found that for an increase in production of oilseed rape, equivalent to that required to replace the soyameal imports, the biodiesel production would be beyond its 2010 requirements.  

When looking at this result it is important to take into account that this is only a reflection of the feasibility of this extra production being used and that in reality as the complexity of Jayet's (2002) model shows there are many influencing factors. For example price would be the fundamental factor that would decide whether or not this soyameal would be replaced by the rapemeal. Too much internal supply coupled with cheap imports and no change in demand could be very damaging to prices and thus to the biodiesel industry. Secondly one should remember that long term international agreements exist such as those between Spain and America where they have negotiated to swap predetermined quantities of one crop another e.g. maize with soya seed (Turquin, G. pers comm). This means that Europe will necessarily be subject to some import obligations. Lastly the protein level of soyameal is superior to that of rapemeal thus making its content in feeds a necessary requirement. Europe could therefore never totally substitute this import. (European Commission 2001c).

5. Conclusion

The specific condition for agricultural production on set aside where only industrial crop production is allowed means that oilseed rape production on this land is considered a profitable activity as only gross margins are taken into consideration.  If the MTR proposals are enforced the production of oilseed rape for biodiesel will occur on normal agricultural land. The revenues from this production will not be sufficient to cover the variable and fixed costs. The 45EUR/ha carbon credit proposed in the MTR will not change this situation. A Carbon Credit of 135 euros would be required for the farmer to break even. However when determining the exact level required for this credit an invisible pre fruit gain due to crop rotation and pathogen minimisation should be partially included.

The MTR proposes that oilseed rape production for biodiesel will occur entirely on normal agricultural land. It will compete for land with other more profitable crop. The 45EUR/ha credit compensates for the opportunity costs loss between production on set aside and normal agricultural land. It also remunerates sufficiently to make this production more profitable than certain crops such as winter barley. The farmer will not seek to produce oilseed rape but will produce winter wheat, the crop of best return. However the crop rotation system will allow for the production of some oilseed rape especially if the pre fruit value is taken into account.

The MTR proposals promote the production of biodiesel by allowing farmers to avoid the Blair House restrictions. It removes the production of oilseed rape for biodiesel from set aside and therefore removes the oilseed rape set aside restrictions. This production on normal land is supported by a Carbon Credit payment that is not an agricultural subsidy and therefore does not make Europe subject to the total 5.4 million hectares limit set by the Blair House agreements. However the Carbon Credit is only available for 1.5 million hectares which remains the biggest constraining factor of the MTR proposals at present and risks preventing Europe reaching its required biodiesel targets.

The production of oilseed rape for biodiesel on normal agricultural land will encourage the use of a rotation cropping systems. If the Carbon Credit proposed is sufficient farmers will use the most common rotation system, which means a four-year rotation system. In this system 25% of the cropped area would be producing none cereal crops. This 25% would provide a sufficient oilseed rape production area in Europe to meet the biodiesel requirements for 2010 and to carry on the existing oilseed rape production for other markets. This increase in Oilseed production for biodiesel means the co product rapemeal would have to substitute soyameal imports. The capacity for this substitution is vast and would not be a limiting factor.

An increase in the use of rotational cropping systems will have positive environmental repercussions due to a reduction in the use of pesticides and an increase in integrated agricultural systems. The proposal to make set aside fixed and none productive will also be beneficial to the environment. However production of oilseed rape will lead to increased leaching of nitrates into the soil. 
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7. Appendices

� Also known as RME or Diester 2  When referring to Europe in this text means EU-15





� As biodiesel is a growing industry many farmers will not have been using their set aside land before.


� It is discussed in chapter 4.1 that only half the pre-fruit value could be allocated to oilseed rape.
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Rapeoil

				Ölpreise ex Tank Rotterdam

				in EUR/t

				1999		Rapsöl		2000		Rapsöl		2001		Rapsöl		2002		Rapsöl		2003		Rapsöl

		Jan-99		Januar		465.43		Januar		358.93		Januar		358.11		Januar		507.00		Januar		586.90

		Feb-99		Februar		412.87		Februar		362.44		Februar		367.70		Februar		480.38		Februar		548.58

		Mar-99		März		406.22		März		375.44		März		402.19		März		466.63		März		518.94

		Apr-99		April		416.32		April		394.78		April		425.46		April		458.75		April		551.47

		May-99		Mai		396.57		Mai		390.37		Mai		426.80		Mai		451.40

		Jun-99		Juni		390.37		Juni		361.64		Juni		429.80		Juni		474.38

		Jul-99		Juli		368.07		Juli		363.34		Juli		500.49		Juli		466.31

		Aug-99		August		386.28		August		376.25		August		499.53		August		531.25

		Sep-99		September		383.60		September		375.29		September		484.58		September		538.00

		Oct-99		Oktober		357.14		Oktober		375.99		Oktober		481.43		Oktober		552.00

		Nov-99		November		356.88		November		380.98		November		510.01		November		593.75

		Dec-99		Dezember		358.93		Dezember		375.22		Dezember		515.08		Dezember		606.00
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Rapemeal

				Börsennotierungen für Rapsschrot in EUR/t

						Rapsschrot, Hamburg

		Jun-98				1998/99		1999/00		2000/01		2001/02		2002/03

		Jul-98		Juli		99.45		83.08		134.47		167.19		115.33

		Aug-98		August		84.62		91.52		140.86		149.30		120.80

		Sep-98		September		83.34		103.79		157.99		149.55		125.88

		Oct-98		Oktober		86.41		113.25		159.78		152.11		125.40

		Nov-98		November		93.31		122.71		166.94		154.41		128.75

		Dec-98		Dezember		105.58		123.22		189.69		154.15		129.67

		Jan-99		Januar		102.00		128.85		177.16		158.00		130.40

		Feb-99		Februar		95.87		132.94		149.81		164.00		127.25

		Mar-99		März		111.72		134.47		151.09		147.50		123.25

		Apr-99		April		115.30		132.68		146.49		139.00		.

		May-99		Mai		94.84		134.21		161.82		142.20		.

		Jun-99		Juni		92.29		134.47		167.19		125.75		.

		Jul-99		Juli		83.08

		Aug-99		August		91.52

		Sep-99		September		103.79

		Oct-99		Oktober		113.25

		Nov-99		November		122.71

		Dec-99		Dezember		123.22

		Jan-00		Januar		128.85

		Feb-00		Februar		132.94

		Mar-00		März		134.47

		Apr-00		April		132.68
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		Jun-00		Juni		134.47

		Jul-00		Juli		134.47

		Aug-00		August		140.86

		Sep-00		September		157.99

		Oct-00		Oktober		159.78

		Nov-00		November		166.94

		Dec-00		Dezember		189.69

		Jan-01		Januar		177.16
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		Sep-01		September		149.55
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		Apr-02		April		139.00

		May-02		Août		142.20

		Jun-02		Juni		125.75

		Jul-02		Juli		115.33

		Aug-02		August		120.80

		Sep-02		September		125.88

		Oct-02		Oktober		125.40

		Nov-02		November		128.75

		Dec-02		Dezember		129.67
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		Mar-03		März		123.25
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Wholesale Rapeprices

				Raps-Großhandelspreis (Bundesdurchschnitt) in EUR/t

						Bundes-				Bundes-				Bundes-				Bundes-				Bundes-

				1999		durchschnitt		2000		durchschnitt		2001		durchschnitt		2002		durchschnitt		2003		durchschnitt

		Jan-99		Januar		226.70		Januar		176.00		Januar		206.46		Januar		250.08		Januar		283.14

		Feb-99		Februar		198.33		Februar		181.50		Februar		202.77		Februar		245.15		Februar		263.92

		Mar-99		März		195.04		März		187.90		März		212.89		März		238.06		März		249.17

		Apr-99		April		203.57		April		205.42		April		219.36		April		233.83		April		272.10

		May-99		Mai		188.75		Mai		208.35		Mai		230.67		Mai		223.61

		Jun-99		Juni		182.13		Juni		191.73		Juni		227.46		Juni		221.60

		Jul-99		Juli		168.62		Juli		190.78		Juli		243.75		Juli		225.84

		Aug-99		August		177.91		August		203.72		August		247.83		August		248.38

		Sep-99		September		184.79		September		212.33		September		243.20		September		256.80

		Oct-99		Oktober		179.62		Oktober		213.42		Oktober		240.89		Oktober		263.00

		Nov-99		November		178.98		November		219.68		November		252.88		November		278.16

		Dec-99		Dezember		176.03		Dezember		223.29		Dezember		254.40		Dezember		283.47

		Jan-00				176.00
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		Apr-03				272.10
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Feuil1

				UFOP		IFO		SAC		JNH		CETA

				Germany		Germany		U.K		U.K		France		Average				Germany*		U.K*		France*		Average*

		Yields		4t/Ha		3.5 t/Ha		3.5t/Ha		3.25t/Ha		3.5t/ha		3.55t/ha		Yields		3.75t/Ha		3.38t/Ha		3.5t/ha		3.55t/ha

				EUR/HA		EUR/HA		EUR/HA		EUR/HA		EUR/HA		EUR/HA				EUR		EUR		EUR		EUR

		Seed		36.0		n/a		46.0		46.8		49.0		44.5		Seed		36.0		46.4		49.0		44.5

		Fertiliser		184.1		n/a		128.2		151.2		103.2		141.7		Fertiliser		184.1		139.68		103.2		141.7

		Sprays		143.2		n/a		128.2		140.4		116.0		131.9		Sprays		143.2		134.28		116.0		131.9

		Various machine costs/contracts		163.6		n/a		67.7						115.6		Various machine costs/contracts		163.6		67.7				115.6

		Other various production costs		61.4		n/a						6.0		33.7		Other various costs: hail insurance, drought etc		61.4				6.0		33.7

		Variable costs		-589.0		-513.9		-370.0		-338.4		-274.2		-417.1		Variable costs		-551.5		-354.2		-274.2		-417.1

		Assuming European 2003 average prices 200EUR		800.0		700.0		700.0		650.0		700.0		710.0		Assuming European 2003 average prices 200EUR/t		750.0		676.0		700.0		710.0

		Gross Margin		211.0		186.1		330.0		311.6		425.8		292.9		Gross Margin		198.6		321.8		425.8		292.9

		AAPS Subsidy received (63EUR/t)		252.0		220.5		220.5		204.8		220.5		223.7		AAPS Subsidy received (63EUR/t)		236.3		212.9		220.5		223.7

		Gross Margin with Subsidy		463.0		406.6		550.5		516.4		646.3		516.6		Gross margin with subsidy		434.8		534.7		646.3		516.6

		Carbon Credit		45		45		45		45		45		45.0		Carbon credit		45		45		45		45.0

		Gross Margin with Carbon Credit		508.0		451.6		595.5		561.4		691.3		561.6		Gross Margin with carbon credit		479.8		579.7		691.3		561.6

		45EUR as percentage increase of GM (%)		9.7		11.1		8.2		8.7		7.0		8.9		45EUR as percentage increase of GM (%)		10.3		8.4		7.0		8.9

		Pre-fruit value		153.4		153.4		153.4		153.4		153.4		153.4		Pre-fruit value		153.4		153.4		153.4		153.4

		Gross Margin carbon credit & pre-fruit value		661.4		605.0		748.9		714.8		844.7		715.0		Gross Margin & pre-fruit value		633.2		733.1		844.7		715.0

																* Variable cost do not add up as averages used for each category for all data see Appendix 1.

		FIXED COSTS

		Fix cost machines		163.6		n/a		n/a		n/a		n/a				Fix cost machines				163.6

		Work independent of crop dates		143.2		n/a		n/a		n/a		n/a				Work independent of crop dates				143.2

		Leased agricultural land		153.4		n/a		n/a		n/a		n/a				Leased agricultural land				153.4

		Other proportionate fixed costs of the operation		102.3		n/a		n/a		n/a		n/a				Other proportionate fixed costs of the operation				102.3

		Interest paid for machine and circulating capital		92.0		n/a		n/a		n/a		n/a				Interest paid for machine and circulating capital				92.0

		Total fixed costs		-654.5		n/a		n/a		n/a		n/a				Partial sum (Optimum): Total fixed costs				-654.5

		Average Variable cost		-417.1												Average variable cost				-417.1

																Total Average Variable + Fixed costs				-1071.5

		Total variable and fixed costs		-1071.5												Assuming European 2003 average prices 200EUR				710.0

		Assuming European 2003 average prices 200EUR/t		710.0												45EUR Carbon credit				45.0

		Net Margin		-361.5												Total Margin				-316.5

		Subsidy received (63t/ha)		223.7												Pre-fruit value				153.4

		Margin with subsidy		-137.8												Total margin with pre-fruit value				-163.1

						n/a		n/a		n/a		n/a

		45EUR Carbon credit		45.0		n/a		n/a		n/a		n/a

		Total margin with carbon credit		-92.8		n/a		n/a		n/a		n/a

						n/a		n/a		n/a		n/a

		Pre-fruit value		153.4		n/a		n/a		n/a		n/a

		Total margin with pre-fruit value		15.6		153.4		153.4		153.4		153.4

						n/a		n/a		n/a		n/a

		Reference:

		UFOP-Union zur Forderung von Oel und Proteinpflanzen Bonn

		ifo-Institut for economics research in Munich

		SAC-Scottish Agricultural College

		JNH-John Nix Handbook
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				Germany		Germany		UK		UK		France

				UFOP		IFO		SAC		JNH		CETA

		Yields		4t/Ha		3.5 t/Ha		3.5t/Ha		3.25t/Ha		3.5t/ha

				EUR/HA

		Seed		36.0		n/a		46.0		46.8		49.0

		Fertiliser		184.1		n/a		128.2		151.2		103.2

		Sprays		143.2		n/a		128.2		140.4		116.0

		Various machine costs/contracts		163.6		n/a		67.7

		Other various production costs: hail insurance, drought etc		61.4		n/a						6.0

		Variable costs		589.0		513.86		370.0		338.4		274.2

		Reference: CETA Centre d'Etude Technique Agricoles, Nord de Paris. UFOP Union zur Forderung von OEL-und Proteinpflanzen E. V. IFO-Institut fur Wirschaftsforschung. SAC Scottish Agricultural College, John Nix Handbook.

				Average		Average		Average

				Oilseed Rape		Winter Wheat		Winter Barley

		AverageYields		3.5		8		6.35

		Average Seed		44.5		61.2		61.2

		Average Fertiliser		141.7		129.6		108.0

		Average Sprays		131.9		162.0		118.8

		Average Various machine costs/contracts		115.6

		Average other various production costs		33.7

		Average variable costs EUR/HA		417.1		352.8		288.0

		Prices EUR(OR-200, WW-100, B-98)		708.0		800.0		619.2

		Gross Margin		290.9		447.2		331.2

		Pre-Fruit value		153.4

		Carbon Credit		45.0

		Gross Margin with pre-fruit		489.3
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		In thousand ha		EU 15 25%		Germany		France		UK		EU 15 33%

				ha		ha		ha		ha		ha

		Cereal (total excl. rice)		37339		7016		9055		3348		37339

		25 or 33% of this in rotation system		9335		1754		2264		837		12446

		Total Oilseed rape production		2996		1078		1186		402		2996

		Of which set aside oilseed rape production		929		331		402		68		929

		Existing non set aside oilseed rape production		2067		747		784		334		2067

		Potential available area for oilseed rape		7268		1007		1480		503		8521

		Area limit with 45EUR carbon credit		1500
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		Data Assumptions

		Yield (tonnes per hectare)		3.5

		tonne of Rapeseed oil per tonne of Rapeseed		0.3814

		tonne of Biodiesel per tonne of Rapeseed oil		0.9895

		Tonnes of Biodiesel per tonne of Fossil Diesel		1.15

		Table 13A

				SET ASIDE		SET ASIDE		SET ASIDE		SET ASIDE

		SET ASIDE		10% Europe		10%   France		10%  Germany		10%           UK

		Total Area (1000 ha)		5695		1480		1007		503

		Total Production (1000 tonnes)		19932		5180		3497		1761

		Rapeseed oil (1000 tonnes)		7602		1976		1334		671

		Biodiesel (1000 tonnes)		7522		1955		1212		664

		Fossil Diesel equivalent (1000 tonnes)		6839		1777		1054		578

		Table 13B

		ROTATION		Rotation system 25%				Rotation system 33.3%

		Total Area (1000 ha)		7268				8521

		Total Production (1000 tonnes)		25438				29824

		Rapeseed oil (1000 tonnes)		9702				11375

		Biodiesel (1000 tonnes)		9600				11256

		Fossil Diesel equivalent (1000 tonnes)		8348				9788

		Table 13C

		BLAIR HOUSE		Blair House Industrial Limit				Blair House MGA

		Total Area (1000 ha)		670				5482

		Total Production (1000 tonnes)		2345				19187

		Rapeseed oil (1000 tonnes)		894				7318

		Biodiesel (1000 tonnes)		885				7241

		Fossil Diesel equivalent (1000 tonnes)		770				6583

		Table 13D

		SOYA REPLACEMENT		Soya import replacment

		Total Area (1000 ha)		14648

		Total Production (1000 tonnes)		51270

		Rapeseed oil (1000 tonnes)		19554

		Biodiesel (1000 tonnes)		19349

		Fossil Diesel equivalent (1000 tonnes)		16825

		Table 13E

		CARBON CREDIT		Carbon credit limit				Required area for 2010 targets		Land Shortage

		Total Area (1000 ha)		1500				6249		4749

		Total Production (1000 tonnes)		5250				22184

		Rapeseed oil (1000 tonnes)		2002				8461

		Biodiesel (1000 tonnes)		1981				8372

		Fossil Diesel equivalent (1000 tonnes)		1801				7280
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		Actionplan of the EU-Commission:

		Bio Fuel Production in the EU

		all in 1000 tonnes

		Year/Minimum Share		Gasoline Consumption		Diesel Consumption		Total

		2005/2.00%		2341		2532		4873

		2006/2.75%		3219		3482		6701

		2007/3.50%		4096		4431		8527

		2008/4.25%		4974		5381		10355

		2009/5.00%		5852		6331		12183

		2010/5.75%		6730		7280		14010

		Reference: EU-Commission (COM (2001) 547)

		Data used

		tonnes of soyameal per tonnes of rapemeal		1.4

		A Tonne of rapeseed yield of rapemeal		0.58

		Yield per Hectar		3.5

		(In 1000 tonnes)

		Blair House soya meal equivalent limit		1000

		Rapemeal equivalent		1400

		Oilseed Rape required		2414

		Hectares		670

		Reference BABFO 1994

		Rotation System

		25% of land area in oilseed rape		7268

		Total present cereal crop class production		37339

		Remaining cereal crop area		30071

		% reduction		19





Feuil5

		Data

		Tonne of rapeseed meal per tonne of soyameal								1.4

		Soymeal

		Imports of soymeal derived from imported soya								11067

		Imports of soymeal								10673

		Exports of soyameal								1253

		Net soymeal Imports								20487

		Rapemeal

		Imports of rapemeal derived from imported rapeseed								500

		Imports of rapeseed								567

		Exports of rapemeal								11

		Net rapemeal Imports								1056

		Calculations total rapemeal imports

		Soymeal in Rapemeal equivalent								28681

		Rapemeal								1056

		Total								29737

		All in 1000 tonnes. Reference: Europeanne Commission 2002

		Data

		A Tonne of rapeseed yield of rapemeal								0.58

		Tonnes to the heactare								3.5

		Calculations total area to replace imports

		Rapemeal equivalent Imports tonnes								29737

		Rapeseed production required tonnes								51270

		Hectares required								14648
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		EU Rape/Colza Production		Seed		Oil		Cake for meal

		1997-98		8513		3265		4571

		1998-99		9584		3514		4920

		1999-00		11368		3761		5266

		2000-01		9257		3523		4932

		2001-02		8938		3456		4839

		Soya Imports		Seed		Oil		Cake for meal

		1997-98		14189		8		10673

		1998-99		14818		4		14697

		1999-00		14264		7		15091

		2000-01		15930		6		15499

		2001-02		18605		12		18294
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		Share of Protein us in EU

		Cereal		17.9				Soya meal		62.1		20.5

		Energy-rich		8.1				Rapeseed meal		10.0		3.3

		Protein rich total		32.9				Sunflower meal		5.8		1.9

		Roughage		41.1				other protein meal		4.8		1.6

								Peas and beans		5.5		1.8

								Dried Fodder		3.6		1.2

								Fish and animal meal		7.3		2.4

								skim milk powder		0.9		0.3
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Feuil1

				UFOP		IFO		SAC		JNH		CETA

		Yields		4t/Ha		3.5 t/Ha		3.5t/Ha		3.25t/Ha		3.5t/ha

				EUR/HA

		Seed		36.0		n/a		46.0		46.8		49.0

		Fertiliser		184.1		n/a		128.2		151.2		103.2

		Sprays		143.2		n/a		128.2		140.4		116.0

		Various machine costs/contracts		163.6		n/a		67.7

		Other various production costs: hail insurance, drought etc		61.4		n/a						6.0

		Variable costs		-589.0		-513.9		-370.0		-338.4		-274.2

		Assuming European 2003 average prices ZMP 200EUR		800.0		700.0		700.0		650.0		700.0

		Gross Margin		211.0		186.1		330.0		311.6		425.8

		45EUR as percentage increase of GM (%)		21.3		24.2		13.6		14.4		10.6

		Gross Margin & pre-fruit value		287.7		262.8		406.7		388.3		502.5

		Fix cost machines		163.6		n/a		n/a		n/a		n/a

		Work independent of crop dates		143.2		n/a		n/a		n/a		n/a

		Leased agricultural land		153.4		n/a		n/a		n/a		n/a

		Other proportionate fixed costs of the operation		102.3		n/a		n/a		n/a		n/a

		Interest paid for machine and circulating capital		92.0		n/a		n/a		n/a		n/a

		2. Partial sum (Optimum): Total fixed costs		-654.5		n/a		n/a		n/a		n/a

		Total variable and fixed costs		-1243.5		n/a		n/a		n/a		n/a

		Assuming European 2003 average prices ZMP 200EUR		800.0		n/a		n/a		n/a		n/a

		45EUR Carbon credit		45.0		n/a		n/a		n/a		n/a

		Total margin		-398.5		n/a		n/a		n/a		n/a

		Pre-fruit value		76.7		76.7		76.7		76.7		76.7

		Total margin with pre-fruit value		-321.8

		Reference:

		UFOP-Union zur Forderung von Oel und Proteinpflanzen Bonn

		ifo-Institut for economics research in Munich

		SAC-Scottish Agricultural College

		JNH-John Nix Handbook
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				Germany		Germany		UK		UK		France

				UFOP		IFO		SAC		JNH		CETA

		Yields		4t/Ha		3.5 t/Ha		3.5t/Ha		3.25t/Ha		3.5t/ha

				EUR/HA

		Seed		36.0		n/a		46.0		46.8		49.0

		Fertiliser		184.1		n/a		128.2		151.2		103.2

		Sprays		143.2		n/a		128.2		140.4		116.0

		Various machine costs/contracts		163.6		n/a		67.7

		Other various production costs: hail insurance, drought etc		61.4		n/a						6.0

		Variable costs		589.0		513.86		370.0		338.4		274.2

		Reference: CETA Centre d'Etude Technique Agricoles, Nord de Paris. UFOP Union zur Forderung von OEL-und Proteinpflanzen E. V. IFO-Institut fur Wirschaftsforschung. SAC Scottish Agricultural College, John Nix Handbook.

				Average		Average		Average

				Oilseed Rape		Winter Wheat		Winter Barley

		AverageYields		3.5		8		6.35

		Average Seed		44.5		61.2		61.2

		Average Fertiliser		141.7		129.6		108.0

		Average Sprays		131.9		162.0		118.8

		Average Various machine costs/contracts		115.6

		Average other various production costs		33.7

		Average variable costs EUR/HA		417.1		352.8		288.0

		Prices EUR(OR-200, WW-100, B-98)		700.0		800.0		619.2

		Gross Margin		282.9		447.2		331.2

		Pre-Fruit value		153.4

		Carbon Credit		45.0

		Gross Margin with pre-fruit		481.3
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		In thousand ha		EU 15		Germany		France		UK

				Hectares		Hectares		Hectares		Hectares

		Cereal (total excl. rice)		37339		7016		9055		3348

		1/4 of this in rotation system		9335		1754		2264		837

		Total Oilseed rape production		2996		1078		1186		402

		Of which set aside oilseed rape production*		929		331		402		68

		Existing non set aside oilseed rape production		2067		747		784		334

		Potential available area		7268		1007		1480		503

		Area limit with 45EUR carbon credit		1500
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		Data Assumptions

		Yield (tonnes per hectare)		3.5

		tonne of Rapeseed oil per tonne of Rapeseed		0.3814

		tonne of Biodiesel per tonne of Rapeseed oil		0.9895

		Tonnes of Biodiesel per tonne of Fossil Diesel		1.15

		D.Bockley 2003, Scharmer 2001.

																		SET ASIDE		SET ASIDE		SET ASIDE

				10% set aside		Blair House Industrial Limit		Rotation system 25%		Rotation system 33.3%		Blair House MGA		Carbon credit limit		Soya import replacment		France		Germany		UK

		Total Area (1000 ha)		5695		670		7268		9681		5482		1500		14648		1480		1007		503

		Total Production (1000 tonnes)		19932		2345		25438		33883		19187		5250		51270		5180		3497		1761

		Rapeseed oil (1000 tonnes)		7602		894		9702		12923		7318		2002		19554		1976		1334		671

		Biodiesel (1000 tonnes)		7522		885		9600		12787		7241		1981		19349		1955		1212		664

		Fossil Diesel equivalent (1000 tonnes)		6839		770		8348		11120		6583		1801		16825		1777		1054		578

		*Blair House Maximum Guaranteed Area

		Reference: personal calculations

		Actionplan of the EU-Commission:

		Bio Fuel Production in the EU

		all in 1000 tonnes

		Year/Minimum Share		Gasoline Consumption		Diesel Consumption		Total

		2005/2.00%		2341		2532		4873

		2006/2.75%		3219		3482		6701

		2007/3.50%		4096		4431		8527

		2008/4.25%		4974		5381		10355

		2009/5.00%		5852		6331		12183

		2010/5.75%		6730		7280		14010

		Reference: EU-Commission (COM (2001) 547)

		Data used

		tonnes of soyameal per tonnes of rapemeal		1.4

		A Tonne of rapeseed yield of rapemeal		0.58

		Yield per Hectar		3.5

		(In 1000 tonnes)

		Blair House soya meal equivalent limit		1000

		Rapemeal equivalent		1400

		Oilseed Rape required		2414

		Hectares		670

		Reference BABFO 1994

		Rotation System

		25% of land area in oilseed rape		7268

		Total present cereal crop class production		37339

		Remaining cereal crop area		30071

		% reduction		19
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		Data

		Tonne of rapeseed meal per tonne of soyameal								1.4

		Soymeal

		Imports of soymeal derived from imported soya								11067

		Imports of soymeal								10673

		Exports of soyameal								1253

		Net soymeal Imports								20487

		Rapemeal

		Imports of rapemeal derived from imported rapeseed								500

		Imports of rapeseed								567

		Exports of rapemeal								11

		Net rapemeal Imports								1056

		Calculations total rapemeal imports

		Soymeal in Rapemeal equivalent								28681

		Rapemeal								1056

		Total								29737

		All in 1000 tonnes. Reference: Europeanne Commission 2002

		Data

		A Tonne of rapeseed yield of rapemeal								0.58

		Tonnes to the heactare								3.5

		Calculations total area to replace imports

		Rapemeal equivalent Imports								29737

		Rapeseed production required								51270

		Hectares required								14648





Feuil6

		EU Rape/Colza Production		Seed		Oil		Cake for meal

		1997-98		8513		3265		4571

		1998-99		9584		3514		4920

		1999-00		11368		3761		5266

		2000-01		9257		3523		4932

		2001-02		8938		3456		4839

		Soya Imports		Seed		Oil		Cake for meal

		1997-98		14189		8		10673

		1998-99		14818		4		14697

		1999-00		14264		7		15091

		2000-01		15930		6		15499

		2001-02		18605		12		18294
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		Share of Protein us in EU

		Cereal		17.9				Soja meal		20.5

		Energy-rich		8.1				Rapeseed meal		3.3

		Protein rich total		32.9				Sunflower meal		1.9

		Roughage		41.1				other protein meal		1.6

								Peas and beans		1.8

								Dried Fodder		1.2

								Fish and animal meal		2.4

								skim milk powder		0.3
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Feuil1

				UFOP		IFO		SAC		JNH		CETA

		Yields		4t/Ha		3.5 t/Ha		3.5t/Ha		3.25t/Ha		3.5t/ha

				EUR/HA

		Seed		36.0		n/a		46.0		46.8		49.0

		Fertiliser		184.1		n/a		128.2		151.2		103.2

		Sprays		143.2		n/a		128.2		140.4		116.0

		Various machine costs/contracts		163.6		n/a		67.7

		Other various production costs: hail insurance, drought etc		61.4		n/a						6.0

		Variable costs		-589.0		-513.9		-370.0		-338.4		-274.2

		Assuming European 2003 average prices ZMP 200EUR		800.0		700.0		700.0		650.0		700.0

		Gross Margin		211.0		186.1		330.0		311.6		425.8

		45EUR as percentage increase of GM (%)		21.3		24.2		13.6		14.4		10.6

		Gross Margin & pre-fruit value		287.7		262.8		406.7		388.3		502.5

		Fix cost machines		163.6		n/a		n/a		n/a		n/a

		Work independent of crop dates		143.2		n/a		n/a		n/a		n/a

		Leased agricultural land		153.4		n/a		n/a		n/a		n/a

		Other proportionate fixed costs of the operation		102.3		n/a		n/a		n/a		n/a

		Interest paid for machine and circulating capital		92.0		n/a		n/a		n/a		n/a

		2. Partial sum (Optimum): Total fixed costs		-654.5		n/a		n/a		n/a		n/a

		Total variable and fixed costs		-1243.5		n/a		n/a		n/a		n/a

		Assuming European 2003 average prices ZMP 200EUR		800.0		n/a		n/a		n/a		n/a

		45EUR Carbon credit		45.0		n/a		n/a		n/a		n/a

		Total margin		-398.5		n/a		n/a		n/a		n/a

		Pre-fruit value		76.7		76.7		76.7		76.7		76.7

		Total margin with pre-fruit value		-321.8

		Reference:

		UFOP-Union zur Forderung von Oel und Proteinpflanzen Bonn

		ifo-Institut for economics research in Munich

		SAC-Scottish Agricultural College

		JNH-John Nix Handbook
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				Germany		Germany		UK		UK		France

				UFOP		IFO		SAC		JNH		CETA

		Yields		4t/Ha		3.5 t/Ha		3.5t/Ha		3.25t/Ha		3.5t/ha

				EUR/HA

		Seed		36.0		n/a		46.0		46.8		49.0

		Fertiliser		184.1		n/a		128.2		151.2		103.2

		Sprays		143.2		n/a		128.2		140.4		116.0

		Various machine costs/contracts		163.6		n/a		67.7

		Other various production costs: hail insurance, drought etc		61.4		n/a						6.0

		Variable costs		589.0		513.86		370.0		338.4		274.2

		Reference: CETA Centre d'Etude Technique Agricoles, Nord de Paris. UFOP Union zur Forderung von OEL-und Proteinpflanzen E. V. IFO-Institut fur Wirschaftsforschung. SAC Scottish Agricultural College, John Nix Handbook.

				Average		Average		Average

				Oilseed Rape		Winter Wheat		Winter Barley

		AverageYields		3.5		8		6.35

		Average Seed		44.5		61.2		61.2

		Average Fertiliser		141.7		129.6		108.0

		Average Sprays		131.9		162.0		118.8

		Average Various machine costs/contracts		115.6

		Average other various production costs		33.7

		Average variable costs EUR/HA		417.1		352.8		288.0

		Prices EUR(OR-200, WW-100, B-98)		700.0		800.0		619.2

		Gross Margin		282.9		447.2		331.2

		Pre-Fruit value		153.4

		Carbon Credit		45.0

		Gross Margin with pre-fruit		481.3





Feuil3

		

		In thousand ha		EU 15		Germany		France		UK

				Hectares		Hectares		Hectares		Hectares

		Cereal (total excl. rice)		37339		7016		9055		3348

		1/4 of this in rotation system		9335		1754		2264		837

		Total Oilseed rape production		2996		1078		1186		402

		Of which set aside oilseed rape production*		929		331		402		68

		Existing non set aside oilseed rape production		2067		747		784		334

		Potential available area		7268		1007		1480		503

		Area limit with 45EUR carbon credit		1500





4A

		Data Assumptions

		Yield (tonnes per hectare)		3.5

		tonne of Rapeseed oil per tonne of Rapeseed		0.3814

		tonne of Biodiesel per tonne of Rapeseed oil		0.9895

		Tonnes of Biodiesel per tonne of Fossil Diesel		1.15

		D.Bockley 2003, Scharmer 2001.

						SET ASIDE		SET ASIDE		SET ASIDE

				10% set aside		France		Germany		UK

		Total Area (1000 ha)		5695		1480		1007		503

		Total Production (1000 tonnes)		19932		5180		3497		1761

		Rapeseed oil (1000 tonnes)		7602		1976		1334		671

		Biodiesel (1000 tonnes)		7522		1955		1212		664

		Fossil Diesel equivalent (1000 tonnes)		6839		1777		1054		578

		*Blair House Maximum Guaranteed Area

		Total Area (1000 ha)		Rotation system 25%				Rotation system 33.3%

		Total Production (1000 tonnes)		7268				9681

		Rapeseed oil (1000 tonnes)		25438				33883

		Biodiesel (1000 tonnes)		9702				12923

		Fossil Diesel equivalent (1000 tonnes)		9600				12787

		*Blair House Maximum Guaranteed Area		8348				11120

		Total Area (1000 ha)		Blair House Industrial Limit				Blair House MGA

		Total Production (1000 tonnes)		670				5482

		Rapeseed oil (1000 tonnes)		2345				19187

		Biodiesel (1000 tonnes)		894				7318

		Fossil Diesel equivalent (1000 tonnes)		885				7241

		*Blair House Maximum Guaranteed Area		770				6583

		Total Area (1000 ha)		Soya import replacment

		Total Production (1000 tonnes)		14648

		Rapeseed oil (1000 tonnes)		51270

		Biodiesel (1000 tonnes)		19554

		Fossil Diesel equivalent (1000 tonnes)		19349

		*Blair House Maximum Guaranteed Area		16825

		Total Area (1000 ha)		Carbon credit limit

		Total Production (1000 tonnes)		1500

		Rapeseed oil (1000 tonnes)		5250

		Biodiesel (1000 tonnes)		2002

		Fossil Diesel equivalent (1000 tonnes)		1981

		*Blair House Maximum Guaranteed Area		1801





Feuil4

		

		Actionplan of the EU-Commission:

		Bio Fuel Production in the EU

		all in 1000 tonnes

		Year/Minimum Share		Gasoline Consumption		Diesel Consumption		Total

		2005/2.00%		2341		2532		4873

		2006/2.75%		3219		3482		6701

		2007/3.50%		4096		4431		8527

		2008/4.25%		4974		5381		10355

		2009/5.00%		5852		6331		12183

		2010/5.75%		6730		7280		14010

		Reference: EU-Commission (COM (2001) 547)

		Data used

		tonnes of soyameal per tonnes of rapemeal		1.4

		A Tonne of rapeseed yield of rapemeal		0.58

		Yield per Hectar		3.5

		(In 1000 tonnes)

		Blair House soya meal equivalent limit		1000

		Rapemeal equivalent		1400

		Oilseed Rape required		2414

		Hectares		670

		Reference BABFO 1994

		Rotation System

		25% of land area in oilseed rape		7268

		Total present cereal crop class production		37339

		Remaining cereal crop area		30071

		% reduction		19





Feuil5

		Data

		Tonne of rapeseed meal per tonne of soyameal								1.4

		Soymeal

		Imports of soymeal derived from imported soya								11067

		Imports of soymeal								10673

		Exports of soyameal								1253

		Net soymeal Imports								20487

		Rapemeal

		Imports of rapemeal derived from imported rapeseed								500

		Imports of rapeseed								567

		Exports of rapemeal								11

		Net rapemeal Imports								1056

		Calculations total rapemeal imports

		Soymeal in Rapemeal equivalent								28681

		Rapemeal								1056

		Total								29737

		All in 1000 tonnes. Reference: Europeanne Commission 2002

		Data

		A Tonne of rapeseed yield of rapemeal								0.58

		Tonnes to the heactare								3.5

		Calculations total area to replace imports

		Rapemeal equivalent Imports tonnes								29737

		Rapeseed production required tonnes								51270

		Hectares required								14648





Feuil6

		EU Rape/Colza Production		Seed		Oil		Cake for meal

		1997-98		8513		3265		4571

		1998-99		9584		3514		4920

		1999-00		11368		3761		5266

		2000-01		9257		3523		4932

		2001-02		8938		3456		4839

		Soya Imports		Seed		Oil		Cake for meal

		1997-98		14189		8		10673

		1998-99		14818		4		14697

		1999-00		14264		7		15091

		2000-01		15930		6		15499

		2001-02		18605		12		18294
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Feuil8

		Share of Protein us in EU

		Cereal		17.9				Soja meal		20.5

		Energy-rich		8.1				Rapeseed meal		3.3

		Protein rich total		32.9				Sunflower meal		1.9

		Roughage		41.1				other protein meal		1.6

								Peas and beans		1.8

								Dried Fodder		1.2

								Fish and animal meal		2.4

								skim milk powder		0.3
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Feuil1

				UFOP		IFO		SAC		JNH		CETA

		Yields		4t/Ha		3.5 t/Ha		3.5t/Ha		3.25t/Ha		3.5t/ha

				EUR/HA

		Seed		36.0		n/a		46.0		46.8		49.0

		Fertiliser		184.1		n/a		128.2		151.2		103.2

		Sprays		143.2		n/a		128.2		140.4		116.0

		Various machine costs/contracts		163.6		n/a		67.7

		Other various production costs: hail insurance, drought etc		61.4		n/a						6.0

		Variable costs		-589.0		-513.9		-370.0		-338.4		-274.2

		Assuming European 2003 average prices ZMP 200EUR		800.0		700.0		700.0		650.0		700.0

		Gross Margin		211.0		186.1		330.0		311.6		425.8

		45EUR as percentage increase of GM (%)		21.3		24.2		13.6		14.4		10.6

		Gross Margin & pre-fruit value		287.7		262.8		406.7		388.3		502.5

		Fix cost machines		163.6		n/a		n/a		n/a		n/a

		Work independent of crop dates		143.2		n/a		n/a		n/a		n/a

		Leased agricultural land		153.4		n/a		n/a		n/a		n/a

		Other proportionate fixed costs of the operation		102.3		n/a		n/a		n/a		n/a

		Interest paid for machine and circulating capital		92.0		n/a		n/a		n/a		n/a

		2. Partial sum (Optimum): Total fixed costs		-654.5		n/a		n/a		n/a		n/a

		Total variable and fixed costs		-1243.5		n/a		n/a		n/a		n/a

		Assuming European 2003 average prices ZMP 200EUR		800.0		n/a		n/a		n/a		n/a

		45EUR Carbon credit		45.0		n/a		n/a		n/a		n/a

		Total margin		-398.5		n/a		n/a		n/a		n/a

		Pre-fruit value		76.7		76.7		76.7		76.7		76.7

		Total margin with pre-fruit value		-321.8

		Reference:

		UFOP-Union zur Forderung von Oel und Proteinpflanzen Bonn

		ifo-Institut for economics research in Munich

		SAC-Scottish Agricultural College

		JNH-John Nix Handbook





Feuil2

				Germany		Germany		UK		UK		France

				UFOP		IFO		SAC		JNH		CETA

		Yields		4t/Ha		3.5 t/Ha		3.5t/Ha		3.25t/Ha		3.5t/ha

				EUR/HA

		Seed		36.0		n/a		46.0		46.8		49.0

		Fertiliser		184.1		n/a		128.2		151.2		103.2

		Sprays		143.2		n/a		128.2		140.4		116.0

		Various machine costs/contracts		163.6		n/a		67.7

		Other various production costs: hail insurance, drought etc		61.4		n/a						6.0

		Variable costs		589.0		513.86		370.0		338.4		274.2

		Reference: CETA Centre d'Etude Technique Agricoles, Nord de Paris. UFOP Union zur Forderung von OEL-und Proteinpflanzen E. V. IFO-Institut fur Wirschaftsforschung. SAC Scottish Agricultural College, John Nix Handbook.

				Average		Average		Average

				Oilseed Rape		Winter Wheat		Winter Barley

		AverageYields		3.5		8		6.35

		Average Seed		44.5		61.2		61.2

		Average Fertiliser		141.7		129.6		108.0

		Average Sprays		131.9		162.0		118.8

		Average Various machine costs/contracts		115.6

		Average other various production costs		33.7

		Average variable costs EUR/HA		417.1		352.8		288.0

		Prices EUR(OR-200, WW-100, B-98)		700.0		800.0		619.2

		Gross Margin		282.9		447.2		331.2

		Pre-Fruit value		153.4

		Carbon Credit		45.0

		Gross Margin with pre-fruit		481.3





Feuil3

		

		In thousand ha		EU 15		Germany		France		UK

				Hectares		Hectares		Hectares		Hectares

		Cereal (total excl. rice)		37339		7016		9055		3348

		1/4 of this in rotation system		9335		1754		2264		837

		Total Oilseed rape production		2996		1078		1186		402

		Of which set aside oilseed rape production*		929		331		402		68

		Existing non set aside oilseed rape production		2067		747		784		334

		Potential available area		7268		1007		1480		503

		Area limit with 45EUR carbon credit		1500





Feuil4

		

		Data Assumptions

		Yield (tonnes per hectare)		3.5

		tonne of Rapeseed oil per tonne of Rapeseed		0.3814

		tonne of Biodiesel per tonne of Rapeseed oil		0.9895

		Tonnes of Biodiesel per tonne of Fossil Diesel		1.15

		D.Bockley 2003, Scharmer 2001.

																		SET ASIDE		SET ASIDE		SET ASIDE

				10% set aside		Blair House Industrial Limit		Rotation system 25%		Rotation system 33.3%		Blair House MGA		Carbon credit limit		Soya import replacment		France		Germany		UK

		Total Area (1000 ha)		5695		670		7268		9681		5482		1500		14648		1480		1007		503

		Total Production (1000 tonnes)		19932		2345		25438		33883		19187		5250		51270		5180		3497		1761

		Rapeseed oil (1000 tonnes)		7602		894		9702		12923		7318		2002		19554		1976		1334		671

		Biodiesel (1000 tonnes)		7522		885		9600		12787		7241		1981		19349		1955		1212		664

		Fossil Diesel equivalent (1000 tonnes)		6839		770		8348		11120		6583		1801		16825		1777		1054		578

		*Blair House Maximum Guaranteed Area

		Reference: personal calculations

		Actionplan of the EU-Commission:

		Bio Fuel Production in the EU

		all in 1000 tonnes

		Year/Minimum Share		Gasoline Consumption		Diesel Consumption		Total

		2005/2.00%		2341		2532		4873

		2006/2.75%		3219		3482		6701

		2007/3.50%		4096		4431		8527

		2008/4.25%		4974		5381		10355

		2009/5.00%		5852		6331		12183

		2010/5.75%		6730		7280		14010

		Reference: EU-Commission (COM (2001) 547)

		Data used

		tonnes of soyameal per tonnes of rapemeal		1.4

		A Tonne of rapeseed yield of rapemeal		0.58

		Yield per Hectar		3.5

		(In 1000 tonnes)

		Blair House soya meal equivalent limit		1000

		Rapemeal equivalent		1400

		Oilseed Rape required		2414

		Hectares		670

		Reference BABFO 1994

		Rotation System

		25% of land area in oilseed rape		7268

		Total present cereal crop class production		37339

		Remaining cereal crop area		30071

		% reduction		19





Feuil5

		Data

		Tonne of rapeseed meal per tonne of soyameal								1.4

		Soymeal

		Imports of soymeal derived from imported soya								11067

		Imports of soymeal								10673

		Exports of soyameal								1253

		Net soymeal Imports								20487

		Rapemeal

		Imports of rapemeal derived from imported rapeseed								500

		Imports of rapeseed								567

		Exports of rapemeal								11

		Net rapemeal Imports								1056

		Calculations total rapemeal imports

		Soymeal in Rapemeal equivalent								28681

		Rapemeal								1056

		Total								29737

		All in 1000 tonnes. Reference: Europeanne Commission 2002

		Data

		A Tonne of rapeseed yield of rapemeal								0.58

		Tonnes to the heactare								3.5

		Calculations total area to replace imports

		Rapemeal equivalent Imports								29737

		Rapeseed production required								51270

		Hectares required								14648





Feuil6

		EU Rape/Colza Production		Seed		Oil		Cake for meal

		1997-98		8513		3265		4571

		1998-99		9584		3514		4920

		1999-00		11368		3761		5266

		2000-01		9257		3523		4932

		2001-02		8938		3456		4839

		Soya Imports		Seed		Oil		Cake for meal

		1997-98		14189		8		10673

		1998-99		14818		4		14697

		1999-00		14264		7		15091

		2000-01		15930		6		15499

		2001-02		18605		12		18294





Feuil6

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Seed

Oil

Cake for meal

Year

Production Qunatity (in 1000 tonnes)

Colza/Rape Production EU-15



Feuil7

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Seed

Oil

Cake for meal

Year

Quantity (in 1000 tonnes)

Imports of Soya



Feuil8

		Share of Protein us in EU

		Cereal		17.9				Soja meal		20.5

		Energy-rich		8.1				Rapeseed meal		3.3

		Protein rich total		32.9				Sunflower meal		1.9

		Roughage		41.1				other protein meal		1.6

								Peas and beans		1.8

								Dried Fodder		1.2

								Fish and animal meal		2.4

								skim milk powder		0.3
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Rapeoil

				Ölpreise ex Tank Rotterdam

				in EUR/t

				1999		Rapsöl		2000		Rapsöl		2001		Rapsöl		2002		Rapsöl		2003		Rapsöl

		Jan-99		Januar		465.43		Januar		358.93		Januar		358.11		Januar		507.00		Januar		586.90

		Feb-99		Februar		412.87		Februar		362.44		Februar		367.70		Februar		480.38		Februar		548.58

		Mar-99		März		406.22		März		375.44		März		402.19		März		466.63		März		518.94

		Apr-99		April		416.32		April		394.78		April		425.46		April		458.75		April		551.47

		May-99		Mai		396.57		Mai		390.37		Mai		426.80		Mai		451.40

		Jun-99		Juni		390.37		Juni		361.64		Juni		429.80		Juni		474.38

		Jul-99		Juli		368.07		Juli		363.34		Juli		500.49		Juli		466.31

		Aug-99		August		386.28		August		376.25		August		499.53		August		531.25

		Sep-99		September		383.60		September		375.29		September		484.58		September		538.00

		Oct-99		Oktober		357.14		Oktober		375.99		Oktober		481.43		Oktober		552.00

		Nov-99		November		356.88		November		380.98		November		510.01		November		593.75

		Dec-99		Dezember		358.93		Dezember		375.22		Dezember		515.08		Dezember		606.00

		Jan-00				358.93

		Feb-00				362.44

		Mar-00				375.44

		Apr-00				394.78

		May-00				390.37

		Jun-00				361.64

		Jul-00				363.34

		Aug-00				376.25

		Sep-00				375.29

		Oct-00				375.99

		Nov-00				380.98

		Dec-00				375.22

		Jan-01				358.11

		Feb-01				367.70

		Mar-01				402.19

		Apr-01				425.46

		May-01				426.80

		Jun-01				429.80

		Jul-01				500.49

		Aug-01				499.53

		Sep-01				484.58

		Oct-01				481.43

		Nov-01				510.01

		Dec-01				515.08

		Jan-02				507.00

		Feb-02				480.38

		Mar-02				466.63

		Apr-02				458.75

		May-02				451.40

		Jun-02				474.38

		Jul-02				466.31

		Aug-02				531.25

		Sep-02				538.00

		Oct-02				552.00

		Nov-02				593.75

		Dec-02				606.00

		Jan-03				586.90

		Feb-03				548.58

		Mar-03				518.94

		Apr-03				565.10
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Rapemeal

				Börsennotierungen für Rapsschrot in EUR/t

						Rapsschrot, Hamburg

		Jun-98				1998/99		1999/00		2000/01		2001/02		2002/03

		Jul-98		Juli		99.45		83.08		134.47		167.19		115.33

		Aug-98		August		84.62		91.52		140.86		149.30		120.80

		Sep-98		September		83.34		103.79		157.99		149.55		125.88

		Oct-98		Oktober		86.41		113.25		159.78		152.11		125.40

		Nov-98		November		93.31		122.71		166.94		154.41		128.75

		Dec-98		Dezember		105.58		123.22		189.69		154.15		129.67

		Jan-99		Januar		102.00		128.85		177.16		158.00		130.40

		Feb-99		Februar		95.87		132.94		149.81		164.00		127.25

		Mar-99		März		111.72		134.47		151.09		147.50		123.25

		Apr-99		April		115.30		132.68		146.49		139.00		.

		May-99		Mai		94.84		134.21		161.82		142.20		.

		Jun-99		Juni		92.29		134.47		167.19		125.75		.

		Jul-99		Juli		83.08

		Aug-99		August		91.52

		Sep-99		September		103.79

		Oct-99		Oktober		113.25

		Nov-99		November		122.71

		Dec-99		Dezember		123.22

		Jan-00		Januar		128.85

		Feb-00		Februar		132.94

		Mar-00		März		134.47

		Apr-00		April		132.68

		May-00		Juin		134.21

		Jun-00		Juni		134.47

		Jul-00		Juli		134.47

		Aug-00		August		140.86

		Sep-00		September		157.99

		Oct-00		Oktober		159.78

		Nov-00		November		166.94

		Dec-00		Dezember		189.69

		Jan-01		Januar		177.16

		Feb-01		Februar		149.81

		Mar-01		März		151.09

		Apr-01		April		146.49

		May-01		Juillet		161.82

		Jun-01		Juni		167.19

		Jul-01		Juli		167.19

		Aug-01		August		149.30

		Sep-01		September		149.55

		Oct-01		Oktober		152.11

		Nov-01		November		154.41

		Dec-01		Dezember		154.15

		Jan-02		Januar		158.00

		Feb-02		Februar		164.00

		Mar-02		März		147.50

		Apr-02		April		139.00

		May-02		Août		142.20

		Jun-02		Juni		125.75

		Jul-02		Juli		115.33

		Aug-02		August		120.80

		Sep-02		September		125.88

		Oct-02		Oktober		125.40

		Nov-02		November		128.75

		Dec-02		Dezember		129.67

		Jan-03		Januar		130.40

		Feb-03		Februar		127.25

		Mar-03		März		123.25
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