Draft Appendix A:  Information on possible farm-size thresholds in relation to mandatory measures for land application of manures
Background
1. Under both the low and high ambition options for land application of manures, exemptions/relaxations are specified that apply only to farm holdings under a certain size. For the high ambition option (Option A), a relaxation is given to allow approaches that achieve a 30% rather than 60% abatement for farm holdings smaller than the threshold.  For the low ambition option (Option C), an exemption is given, specifying no firm mandatory requirements for farms smaller than the threshold (i.e., as far as the Party considers it feasible).

2. In the case of pig and poultry farms, thresholds have already been established in the original Annex IX, consistent with the European Directive on Integrated Pollution, Prevention and Control (IPPC):  40000 bird places for poultry, 750 places for sows and 2000 places for fattening pigs. Overall, around 70% of the poultry flock and around 20% of the pig herd across the EU are held in farm holdings larger than these thresholds.  In the case of poultry farming, most of the European flock is therefore covered by the threshold.  By contrast, only a small fraction of the European pig herd is covered by these thresholds. 
3. In the case of cattle farming, under options A and C, a new farm size threshold would need to be agreed. There are various indicators which could be used to establish this threshold, from simple approaches, such as total cattle numbers, to more detailed approaches, for example based on total nitrogen excretion and the proportion of the year that cattle spend housed or grazing on each farm (see Appendix B).  The approach used in this appendix applies total livestock units (LU)
 as the farm size indicator, which provides a simple yet relatively equitable approach, for which European statistics are widely available. Nevertheless, it is noted that even these simple statistics may not currently be available for all cattle farm sizes across the whole of the UNECE area.

4. For simplicity with the approach taken in this annex, the thresholds are taken to apply both to housed and to grazing cattle. Where cattle are grazed all year round, by definition there is no requirement for the land application of manures.
5. Although the initial focus of this appendix applies to the farm size thresholds for land application, in principle this approach could be used to develop standard thresholds for all mandatory measures to reduce ammonia emission related to cattle farming (i.e., where thresholds are defined for integrated N management, animal feeding, livestock housing and manure storage). The possibilities for application across the sector will be discussed at TFRN-3 (24-25 November 2009).
Criteria for setting cattle thresholds 

6. Under recent negotiations for a revision of the IPPC directive, possible farm size thresholds were considered for inclusion of cattle farms. As the IPPC directive represents a comprehensive regulatory regime, relatively large farm-size thresholds were considered (e.g., >350 to >450 cattle). This had the disadvantage that only a small fraction of the European cattle herd (around 10% - 12%) would have been included, giving rise to questions over the merit of the approach.

7. By contrast to the complex regulatory regime of IPPC, the Options A, B, and C focus on the application of simple basic requirements to reduce ammonia emissions, aiming to minimize the regulatory overhead. In this context, a possible farm size threshold may be considered as affected by the following criteria:

a. the aim to include farms where future investment in environmental technology would be most likely, while excluding the smallest farms (including ‘hobby farms’) where future investment would be less likely.
b. the applicability of low-emission spreading techniques that can be implemented by specialist contractors, recognizing that this is typically the approach taken for small farms where the capital costs of owning low-emission spreading technology make purchasing this equipment economically less attractive.

c. the aim to include a sufficiently large fraction of the European cattle herd to make significant progress in reducing ammonia emissions, while focusing on a smaller fraction of cattle farm holdings, thereby minimizing requirements across the sector.

d. the aim to select a threshold that is acceptable to Parties based on the structure of their agricultural industry and the availability of relevant agricultural statistics.
Scenarios investigated

8. In the following tables, the following cattle farm-size thresholds for Options A and C are investigated: 

Scenario 1:  Exemptions for cattle farms with less than 20 livestock units (LU)

Scenario 2:  Exemptions for cattle farms with less than 50 livestock units (LU)

Scenario 3:  Exemptions for cattle farms with less than 100 livestock units (LU)

Scenario 4:  Exemptions for cattle farms with less than 500 livestock units (LU). 
These scenarios are selected to provide a wide range of variation in addressing the criteria listed, while being based on farm size information that is easily available from Eurostat.

9.  Table 1 shows the percentage of the European cattle herd as animal numbers in 2007 that would be included in (i.e., not be excluded from) mandatory requirements under the four scenarios listed.  To illustrate the trends with time, in comparison with Table 1, Table 2 shows the percentage values for cattle numbers in 2000.  Table 3 shows the percentage numbers of farm holdings in 2007 that would be included in (i.e., not be excluded from) mandatory requirements under the four scenarios.  
Table 1: Percentages of cattle herd as animal numbers that occur on farms exceeding the size thresholds for Scenarios 1 to 4 for the EU-27 (source Eurostat, heading J02_08). Data are for 2007.  Note that the statistics are considered most reliable for larger countries with many cattle farms. 

	Country
	% no. cattle on farms > threshold (Scenario 1:
20 LU)
	% no. of cattle on farms > threshold (Scenario 2:

50 LU)
	% no. of cattle on farms > threshold (Scenario 3:
100 LU)
	% no. of cattle on farms > threshold (Scenario 4:
500 LU)

	Austria
	71%
	22%
	4%
	0%

	Belgium
	97%
	88%
	62%
	3%

	Bulgaria
	41%
	25%
	14%
	3%

	Cyprus
	99%
	98%
	90%
	0%

	Czech Republic
	95%
	90%
	85%
	63%

	Denmark
	95%
	86%
	74%
	8%

	Estonia
	87%
	78%
	71%
	42%

	Finland
	90%
	48%
	17%
	1%

	France
	97%
	87%
	55%
	2%

	Germany
	95%
	79%
	54%
	11%

	Greece
	87%
	64%
	30%
	1%

	Hungary
	86%
	76%
	69%
	54%

	Ireland
	93%
	70%
	38%
	1%

	Italy
	87%
	70%
	50%
	13%

	Latvia 
	53%
	35%
	25%
	9%

	Lithuania
	42%
	28%
	20%
	10%

	Luxembourg
	99%
	93%
	70%
	2%

	Malta
	97%
	90%
	65%
	0%

	Netherlands
	98%
	91%
	67%
	6%

	Poland
	53%
	20%
	10%
	4%

	Portugal
	82%
	65%
	47%
	10%

	Romania
	14%
	8%
	5%
	1%

	Slovakia
	94%
	93%
	90%
	59%

	Slovenia
	41%
	12%
	4%
	0%

	Spain
	89%
	70%
	49%
	10%

	Sweden
	92%
	73%
	45%
	4%

	UK
	97%
	90%
	76%
	11%

	Average EU-27
	87%
	72%
	50%
	8%

	Inter-country coeff of variation
	29%
	44%
	58%
	154%


Table 2: Percentages of cattle herd as animal numbers that occur on farms exceeding the size thresholds for Scenarios 1 to 4 for the EU-17+1 (source Eurostat). Data are for the year 2000. Note that the statistics are considered most reliable for larger countries with many cattle farms.
	Country
	% cattle LU> threshold
(Scenario 1: 20 LU)
	% cattle LU> threshold
(Scenario 2: 50 LU)
	% cattle LU> 
threshold
(Scenario 3: 100 LU)
	% cattle LS> 
threshold
(Scenario 4: 500 LU)

	Austria
	65%
	14%
	2%
	0%

	Belgium
	96%
	84%
	54%
	2%

	Denmark
	95%
	84%
	59%
	3%

	Finland
	80%
	23%
	4%
	0%

	France
	96%
	81%
	45%
	1%

	Germany
	93%
	74%
	44%
	11%

	Greece
	78%
	51%
	24%
	2%

	Ireland
	92%
	69%
	37%
	1%

	Italy
	85%
	65%
	45%
	10%

	Latvia
	30%
	21%
	17%
	8%

	Luxembourg
	98%
	91%
	60%
	0%

	Netherlands
	97%
	89%
	58%
	4%

	Norway
	83%
	26%
	5%
	0%

	Portugal
	71%
	51%
	34%
	6%

	Slovenia
	32%
	10%
	5%
	3%

	Spain
	84%
	59%
	39%
	9%

	Sweden
	89%
	62%
	28%
	1%

	UK
	97%
	89%
	72%
	7%

	Average EU-17+1
	91%
	73%
	45%
	5%


Table 3: Percentage numbers of farm holdings that exceed the thresholds for Scenarios 1 to 4 for EU member states and for the EU-27 (source Eurostat, heading J02_08). Data are for the year 2007. Note that the statistics are considered most reliable for larger countries with many cattle farms.
	Country
	% no. of cattle farm holdings > threshold (Scenario 1:
20 LU)
	% no. of cattle farm holdings > threshold (Scenario 2:
50 LU)
	% no. of cattle farm holdings > threshold (Scenario 3:
100 LU)
	% no. of cattle farm holdings > threshold (Scenario 4:
500 LU)

	Austria
	38%
	7%
	1%
	0%

	Belgium
	75%
	56%
	31%
	1%

	Bulgaria
	3%
	1%
	0%
	0%

	Cyprus
	86%
	79%
	62%
	0%

	Czech Republic
	33%
	19%
	13%
	6%

	Denmark
	61%
	42%
	30%
	3%

	Estonia
	15%
	8%
	5%
	1%

	Finland
	68%
	20%
	4%
	0%

	France
	76%
	55%
	25%
	1%

	Germany
	67%
	39%
	18%
	1%

	Greece
	43%
	20%
	5%
	0%

	Hungary
	19%
	7%
	4%
	2%

	Ireland
	69%
	35%
	12%
	0%

	Italy
	38%
	18%
	7%
	1%

	Latvia 
	6%
	2%
	1%
	0%

	Lithuania
	3%
	1%
	0%
	0%

	Luxembourg
	89%
	72%
	42%
	1%

	Malta
	65%
	52%
	26%
	0%

	Netherlands
	81%
	64%
	35%
	1%

	Poland
	13%
	2%
	0%
	0%

	Portugal
	21%
	10%
	5%
	0%

	Romania
	1%
	0%
	0%
	0%

	Slovakia
	8%
	6%
	5%
	2%

	Slovenia
	11%
	2%
	0%
	0%

	Spain
	44%
	22%
	10%
	1%

	Sweden
	59%
	32%
	13%
	0%

	UK
	73%
	53%
	35%
	2%

	Average EU-27
	24%
	13%
	6%
	0.3%

	Inter-country coeff of variation
	69%
	91%
	111%
	155%


Consideration of the possible thresholds for cattle.
10.  The following points should be noted:
a. The size above which cattle farms are likely to include possible future investment in environmental technology will vary across the UNECE region.  However, it is likely that this would be in the region of 50 (20 to 100) LU.   

b. According to the Eurostat data for 2007, less than 1% of cattle farms have more than 500 LU (Table 3), while these farms account for only around 8% of the European cattle herd (Table 1). The selection of such a large threshold (Scenario 4) would therefore not meet the criteria to include a significant fraction of the European cattle herd, and would make little contribution to regional ammonia emissions reductions. 
c. Selection of the smallest thresholds of 20 LU (Scenario 1) would include nearly all of the European cattle herd (87% in 2007, Table 1). This can therefore be considered as being similar to ambition level B, which applies to farm holdings of all sizes.  Nevertheless, under Scenario 1, only around a quarter farm holdings (24%) would be included. 

d. Selection of the threshold of 50 LU (Scenario 2) represents significantly lower ambition than Scenario 1. This threshold is nevertheless effective in applying to most of the European cattle herd (72% in 2007, Table 1), while only applying to a small fraction of cattle farm holdings (13% in 2007, Table 3). This scenario appears to meet the criteria a, b, and c. listed under paragraph 5. 

e. In terms of the European cattle herd, selection of the threshold of 100 LSU (Scenario 3) represents around half of the ambition of Scenario 1 (50% of the cattle herd included for 2007, compared with 45% for 2000, Tables 1 and 2).  By contrast, under Scenario 3, only around 6% of cattle farm holdings would be included (Table 3). This scenario also appears to meet the criteria a, b, and c. listed under paragraph 5.
f. It is anticipated that both Scenarios 2 and 3 would meet the structural and statistical requirements of Parties across the UNECE region (criterion d.).  This needs to be confirmed by the different Parties.

g. In principle, variation in profitability per animal is expected to differ between dairy versus beef cattle sectors.  WGSR might therefore wish to consider the option to distinguish thresholds between these sectors. This could lead to a more financially equitable approach, at the expense of additional complexity in the thresholds. The present Scenarios are considered sufficient to illustrate the broad differences across Europe in relation to cattle and cattle farm holdings of different sizes. It may be noted that the percentage numbers of dairy cows included for the four scenarios are similar to the numbers shown in Table 1 for total cattle. The equivalent values in 2007 for dairy cows are: 83%, 68%, 47% and 8%, for Scenarios 1 to 4, respectively.
11. Based on these statistics, Scenarios 2 and 3 (cattle farms with more than 50 or 100 LU, respectively) appear to be the most appropriate in meeting the criteria for the cattle farm thresholds. In the case of ambition level C, these thresholds allow for a clear distinction from the goals of ambition level B.  In the case of ambition level A, they provide a clear distinction that focuses the highest ambition measures on farms where future investment is most likely.

12. It is noted that cattle-farm size-distributions are expected to change substantially over the next decade at least for member states of the European Union. Following the abolition of the milk quota system in the EU, farms will have to be competitive with dairy farmers in US, New Zealand, South America, which is expected to lead to a rapid up-scaling of farm sizes. 
Consideration of regional differences in cattle farm sizes
13. The tables show significant variation between Parties in regards of the percentage numbers of animals and numbers of farms above the thresholds. In 2000, Belgium, Denmark, the Netherlands and the UK were among the Parties with the largest percentage cattle herd above the thresholds (Scenario 2: 84%-89% of cattle, Scenario 3: 54%-72% of cattle).  In 2007, the largest percentages of cattle included were for, the Netherlands and the Czech Republic (Scenario 2: 91%; Scenario 3: 67%-85%). 
14. Relatively large fractions of the cattle herd in Czech Republic, Estonia, Hungary, and Slovakia are present on the largest farms (>500 LU), reflecting a farm structure that is also typical for EECCE countries across the UNECE area. For these four countries, 42% to 62% of cattle are on farms with more than 500 LU.  By contrast, a large number of very small farms in these countries results in them having, overall, a smaller percentage of cattle farms above the thresholds for Scenarios 2 and 3 (up to 5% to 13%), than is the case for most other countries.
15. The four scenarios can be considered as varying in their equitability between Parties. The coefficient of variation (standard deviation/mean) between Parties provides a suitable indicator, with a lower coefficient implying greater equitability.  in For the percentage cattle herd included in the scenarios, the values are: 29%, 44%, 58% and 154% for Scenarios 1 to 4, respectively. Similarly, the coefficients of variation in the percentage number of holdings included are: 69%, 91%, 111% and 155% for Scenarios 1 to 4, respectively.  Overall, Scenario 2 can therefore be considered as being more equitable than Scenario 3, while Scenario 4 can be considered the least equitable. Scenario 1 is the most equitable of the scenarios shown, although by definition, ambition level B, which applies to farms of all sizes, represents the most equitable distribution of mandatory action between the Parties.
16. Comparison of Tables 1 and 2 shows that cattle farm sizes have increased since 2000, giving larger percentages of the cattle herd included the scenarios for 2007. The largest increases in farm sizes for Scenarios 2 and 3 occurred for Finland, Sweden, Spain and Portugal (increases of 8% to 25%). By contrast, the values for the Ireland, UK and Slovenia were rather stable (-1% to 4% change).
A possible farm-size threshold for the application of pig manures

17. Based on Scenario 2, the fraction of the European cattle herd above the threshold would be roughly consistent with the percentage of animals above the existing threshold for poultry farms (70%).  By comparison, at ~20%, only a small fraction of the European pig herd is above the existing threshold in Annex IX and IPPC.  Even in the case of Scenario 3 for cattle (45% of the European herd included), when in applied ambition level C, the fraction of pigs for which mandatory measures would apply remains low compared with cattle and poultry.
18. Based on these comparisons, it would be relevant to review the options for a smaller farm size threshold for the application of pig slurries and solid manures than is currently adopted by Annex IX and the IPPC directive. In addition to the objective to ensure comparability between sectors, this would have additional benefits given the particular concern of odours from pig manures, since low ammonia emission spreading techniques also reduce odour emissions. Such thresholds could be further reviewed by TFRN, subject to feedback from WGSR on the existing options presented.  As an indication, based on Eurostat data (2000), 93% of pigs in the EU-17+1 are on holdings with more than 50 LU, 85% of pigs are on holdings with more than 100 LU, while approximately 70% of pigs are on holdings with more than 200 LU.
� The Livestock unit (LU) is a unit used to compare or aggregate numbers of animals of different species or categories. Equivalences based on the food requirements of the animals are defined. By definition, a cow weighing 600 kg and producing 3000 litres of milk per year = 1 LU, a calf for slaughter = 0.45 LU, a nursing ewe = 0.18 LU, a sow = 0.5 LU and a duck = 0.014 LU. 


	Data on animals are converted into livestock units using the following coefficients: Equidae: 0.8.  Bovine animals: Under one year old: 0.4; One year or over but under two years: Male animals: 0.7;  Female animals: 0.7;  Two years old and over: Male animals: 1.0;  Heifers: 0.8;  Dairy cows: 1.0;  Other cows: 0.8.  Sheep (all ages): 0.1.  Goats (all ages): 0.1.  Pigs: Piglets having a live weight of under 20 kg per 100 head: 2.7;   Breeding sows weighing 50 kilograms and over: 0.5;  Other pigs 0.3 FAO (2003) Compendium of Agricultural - Environmental Indicators (Annex 2, p 34). � HYPERLINK "http://www.fao.org/es/ess/os/envi_indi/default.asp" �http://www.fao.org/es/ess/os/envi_indi/default.asp� � HYPERLINK "http://www.fao.org/es/ess/os/envi_indi/default.asp" �http://www.fao.org/es/ess/os/envi_indi/default.asp�) 





Farm size appendix A, version 4.0.  

2 of 6

