Appendix B:  An alternative approach to calculate threshold farm sizes based on amounts of nitrogen under manure management. 
Background

1. The overall purpose of the Annex IX is to reduce the ammonia emission from agriculture. In the current Annex IX is only included pigs (sows > 750 and fattening pigs >2.000) and poultry (>40.000) and no cattle and other animal types. The fast structural development in agriculture, with highly specialised large farms in future that differ in terms of amount of nitrogen handled, mean that animal numbers provide only an approximate indicator of farm size. The economy of scale also makes it more costly to implement regulations for handling small amounts of nitrogen in certain occasions. An alternative indicator of the economic strength and the level the ammonia emission on farm level could therefore be the amount of nitrogen handled. Farms which should be included with mandatory requirements could therefore be farms handling more than a certain amount of nitrogen in manures (solid manure and slurry). 
2. The amount of nitrogen in manures can be estimated as the number of animals multiplied by the amount of nitrogen typically excreted by animals for that particular country and animal type, as reported by the Party in its annual GHG inventory submission to UN under the Climate Convention (UNFCCC). These nitrogen excretion rates are annually reviewed for accuracy and consistency by UNFCCCs Expert Review Team (ERT). According to this approach,  the farm level thresholds for mandatory measures (under ambition level options A and C) will differ between countries and over time according to the actual nitrogen excretion level in that particular country. For example, increased productivity per animal in the future, would tend to reduce the threshold with time, when expressed on a per animal basis.

3. For cattle, the amount of nitrogen handled depends on for how much of the year  the cattle are grazing, which again depends on the cattle type (dairy cows, replacement, beef cattle), the availability of grassland and the climatic conditions. Under this approach, animal manure deposited during grazing would be excluded from the calculation of thresholds for the higher level mandatory options. Information on average grazing period at a country level is reported for all relevant animal categories to the UN in the Party’s annual GHG inventory submission.  
Calculation methodology

4. The nitrogen calculation approach for setting the farm size thresholds could be:
Nmanure > ∑Nexi * Noi * (1-FracPRP,i)
where:

Nmanure is the amount of nitrogen handled in manures on farm level, kg N/year

Nexi is nitrogen excretion rate for animal type I, kg N/head/yr

Noi is number of animals/animal places

FracPRR,i is the fraction of manure deposited during grazing for animal type i
5. If Nmanure is set to e.g. 10000 kg N, the following table gives examples for Danish and Portuguese condtions (actual data has to be verified).

Consideration of the approach and question to WGSR

6. The examples illustrated in Table 1, show that a farm threshold of 10000 kg N in manure would correspond to 73 dairy cows under typical Danish management and 115 dairy cows under typical Portuguese management. The same threshold for sows (including piglets) would amount to 357 sows in Denmark and 400 sows in Portugal.  The table also illustrates differences in nitrogen excretion rates between categories already included in Annex IX and the IPPC directive. For example, 10000 kg N in manure would equate to around 14000 layers or 4000 turkeys. 
7.  The approach outlined here has the advantage of being more equitable between countries to take account of national differences in characteristic excretion rates and fraction of the time in which animals are not at grazing.  It provides the facility to build on data already collected under the UNFCCC.  Similarly, by considering the total amounts of manure handled, this approach would provide the facility to include both producer of manures (livestock farmer) and the user of manure in land application (which may be a different farmer including arable farms).  By contrast, a natural consequence of this approach is that in terms of animal numbers, thresholds defined will change with time, for example as animal productivity changes.  Further work would be needed to calculate statistics for each Party on the fraction of national livestock herd and fraction of farms above thresholds. 
8. In principle the approach of this Appendix is scientifically fairer than the simpler approach outlined in Appendix A, although more work would be required to manage the approach described here. A side effect of adopting the approach described in this Appendix is that some cattle farmers may try to lower nitrogen excretion rates to remain under the threshold values, providing a positive incentive to low-protein animal feeding for these farms. It remains a matter of debate whether this possible effect would be quantitatively important on a regional scale. 
9. TFRN invites WGSR to consider the comparison between different methods for considering farm size thresholds (Appendices A and B).  It is recognized that some Parties may prefer the simplest of approaches, such as based on standard European data on livestock units (Appendix A), while other Parties may prefer to use more detailed approaches based on nitrogen excretion for non-grazing animals as outlined here.  TFRN requests guidance from WGSR on its preference before seeking appropriate resources to undertake the additional work necessary to develop the nitrogen flow approach of this Appendix.

Table 1: Threshold numbers for Denmark and Portugal at different threshold Nmanure. Actual figures have to be verified (as of 2007).
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	Denmark
	Nex
	Frac,PRP
	20000
	10000
	1000
	
	Current threshold

	Dairy cows
	137
	0.05
	146
	73
	7
	 
	none

	Beef cattle
	65
	0.62
	311
	155
	16
	 
	none

	Sows incl. piglets
	28
	0
	714
	357
	36
	 
	750

	Fatteners
	12
	0
	1667
	833
	83
	 
	2000

	Layers
	0.7
	0
	28571
	14286
	1429
	 
	40000

	Turkeys
	2.5
	0
	8000
	4000
	400
	 
	40000

	Mink
	2.5
	0
	8000
	4000
	400
	 
	none

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Portugal
	Nex
	Frac,PRP
	20000
	10000
	1000
	
	

	Dairy cows
	87
	0.25
	231
	115
	12
	 
	none

	Beef cattle
	70
	0.9
	289
	145
	14
	 
	none

	Sows incl. piglets
	25
	0
	800
	400
	40
	 
	750

	Fatteners
	7.9
	0
	2532
	1266
	127
	 
	2000

	Layers
	0.7
	0
	28571
	14286
	1429
	 
	40000

	Turkeys
	2.5
	0
	8000
	4000
	400
	 
	40000
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