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Introduction
PARCOM 1988 agreed on PARCOM Recommendation 88/2 on the Reduction of Nutrients to the Convention Area. It was agreed to achieve a substantial reduc​tion (of the order of 50%) in inputs of phosphorus and nitrogen between 1985 and 1995 into areas where these inputs are likely, directly or indirectly to cause eutrophication.

There is a lack of appropriate direct measurements in order to evaluate whether progress is made in the reduction of emissions from agriculture to the maritime area. Furthermore the timelag between the application of measures and their effects on inputs to the maritime area is a complicating factor to evaluate the progress made. 

In order to assess the effectiveness of the nutrient reduction measures taken within the agricultural sector the Paris Commission considers the evaluation of mineral balances a helpfull tool. 

The frequent calculation of a national (or where appropriate regional) agricul​tural nutrient balance on nitrogen and phosphorus provides an estimate of overall surplus from agricultural production. The surplus contains all losses to the environment in any form. The changes over the years of the surplus can provide an overall estimate of the effects obtained by the measures taken. For comparison of the progress achieved in the different Contracting Parties a common basis for calculation is needed. The method described below makes, where possible, reference to the data reported to the EC (Eurostat). 

In the second part a description of a more detailed mineral balance is given, in which it is possible to countercheck parts of the more general balance.

Calculation of the basic national mineral balance
The basic national mineral balance for phosphorus (P) and nitrogen (N) is presented as a flow chart in Figure 1. The agricultural production system is essentially considered to be a "black box", and only data for INPUT (import from abroad and other sectors) and OUTPUT (export of agricultural products and consumption) have to be pro​vided; the SURPLUS is calculated as the difference between these two. 

Figure 1
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In formula (for N and P):

AGRICULTURAL SURPLUS = INPUT - OUTPUT


INPUT:


IMPORT FEED



FODDER PHOSPATE



CHEMICAL FERTILIZER



OTHER INPUTS (return from food industry, sewage sludge, N-binding)



DEPOSITION (for nitrogen exclusive NH3-emissions from agriculture that returns) 


OUTPUT:


INDUSTRY (FOOD and NON-FOOD)



FARM SALES OF AGRICULTURAL PRODUCTS



EXPORT FODDERS



EXPORT (UNPROCESSED) AGRICULTURAL PRODUCTS

Source of data
Most quantitat​ive data for the calcula​tion are obtained from national economic statis​tics, which are reported annually to Eurostat, the statistical office of the EC (for EC-members; EFTA-countries have a similar annual report). Countries are advised to contact their statistical insti​tutes to obtain these data. If necess​ary, most data can be obtained from the references mentioned (Euro​stat 5A-Agricul​ture, 6C-Foreign trade; OECD food consumption statis​tics; FAO Statistics 102-Trade, 104-Production, 106-Ferti​lizers). 

Data of nitrogen and phosphorus contents in products are obtained from analysis of manufac​turers​/importers (actual figures
), agricultural
 and environmental research insti​tutes (measurements and esti​mates), or, only if no other source available, estimates from litera​ture. See Appendix 1. 

The use of the most recent and accurate nutrient contents in products involved is essen​tial for obtaining reliable balances. With changing supply and demands from e.g. the market of feed resources and animal feed industry, the (average) mineral contents in imported feed compounds may change dras​tically. However, the average contents of minerals and the variation therein that can be expected, depending on source and country of origin, is well known for most raw materials. Depending of country of origin and treatment given for most com​pounds a reliable estimate can be made
. 

The complete national mineral balance
The complete national mineral balance is presented as a flow chart in Figure 2. It can be con​sidered an expansion of Figure 1, to which an internal agricultural balance is added. This added (sub)balance can be utilised for control purposes, but is not needed for the calculation of the basic balance. However, it is worthwhile to add this informa​tion, because of the relative ease of calculation, and the countercheck this can provide on the basic balance. The required data are presented in Appendix 2.

In addition, several data on nutrient content are required. eg., in manure (ex-animal, ex‑stor​age), in roughage, in animal etc. These contents may vary considerably between (and within) countries, depending on housing type, feeding regimes, animal genetics and production levels, abatements measures taken, etc. Therefore year-to-year estimates per country (region) should be made. It should be stressed, however, that these estimates affect the internal balance only; not the basic balance as described above.

Several checks on the accuracy of the data can be established. eg., comparison of data presented as INPUT for food industry versus data provided as OUTPUT from agriculture to industry. But more interest​ingly: - measured and/or estimated environmental losses (NO3, NH3, phosphate leaching) indicated as Surplus-2, versus the overall SURPLUS. Year-to-year changes in the overall surplus can easily be detected, and can be traced to their source.

Figure 2

























Summarising

• 
The basic mineral balance as described can easily be calculated for all Contracting Parties, using already available data, either from national institutes or, in many cases, international statistics.

• 
If appropriate, a comparable regional balance can be calculated similarly. Data therefore will probably be available in national statistical institutes.

• 
The comparison of year-to-year data of the basic balance can provide an accurate estimate of the effectiveness of total reduction measures taken in the agricultural sector as a whole; particular​ly since only anthropogenic activities are involved, and no retention time influences data.

• 
The more detailed mineral balance sheet described in the second part can probably be calculated for most Contracting Parties, using already available data. 

• 
The more detailed mineral balance sheet provides several counterchecks and insight in location of losses.
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Appendix 1

Data for the basic balance sheet are obtained as follows (see figure 2):


BASIC MINERAL BALANCE
Source composition data
Source 

quantitative data
Reference 

INPUT




• Import feed 





Import concentrate (compounds)
AR, IND
IT, IND
EC, OECD, FAO


Import roughage (grass-silage, maize)
AR
IT
EC, OECD, FAO

• Fodder phosphate





Import fodder phosphate
IND, AR
IT, IND



Input phosphate industry
IND
IND


• Chemical fer​ti​li​zer





Import chemical fertilizer
IND, (AR)
IT, IND
FAO


Input from fertilizer industry
IND, (AR)
IND, NT
FAO

• Other inputs





Returns from food industry
AR, IND
NT, AG



Sewage sludge1)
AR 
NT, AG 



Organic (household) waste1) 
AR 
NT, AG 



Animal manure imports
AR
IT, AG2)



N-binding papillonaceae
AR
AG


• Deposition




Deposition by air

mainly NH3 and other N- deposition 

(including border crossing imports, excluding NH3 remaining within agriculture)



ER
EMEP, Atmos

OUTPUT




• Industry





Products delivered to food and non-food processing industry (for national use and export)
AR, IND
NT, IND, AG
-

• Farm-sales agricultural products





On farm sales agricultural products for human consumption
AR, IND
NT, AG
-

• Export fodders





Export raw and processed fodders for animal production 
AR, IND
IT, IND, AG
EC, OECD, FAO

• Export agricultural products 





Export unprocessed agricultural products 
AR, IND
IT, IND, AG
EC, OECD, FAO

Information provided by: 

AR
Agricultural Research institutes






AG
Agricultural Statistics






ER
Environmental Research institutes






ES
Environmental Statistics






IND
Industry






IT
International Trade statistics






NT
National Trade statistics
1)
Analysis of composition by certified laboratories and registration obliged for producers and users per 1/1/93 in the Netherlands.

2)
Registration for users is mandatory in the Netherlands.
Appendix 2

Complete mineral balance sheet: in addition to the "Basic balance" data the following information is required (see figure 2)
COMPLETE MINERAL BALANCE
Source 

composition data
Source 

quantitative data
Reference

AGRICULTURE




• Fodder




Total fodder production,

and consumption in animal production 
AR
AG, NT
(EC, OECD, FAO)

• Excretion





Total excretion from animal production
AR
AG, (NT)



losses (NH3) 
AR, ER
AG, ES 


• Manure





Total manure application to field
AR
AG



losses (NH3 + NO3 + P + K)
AR, ER 
AG, ES


• Farmland





Total application of fertilizer
AR
AG, (NT)


• Crop




Total harvested product;

losses returning as "fertilizer"
AR, IND
AG, NT
EC ,OECD, FAO

• Animal products




Primary production:

Meat, milk, etc.
AR, IND
AG, NT
EC, OECD, FAO

SURPLUS




• Overall SURPLUS





calculated as mentioned in table 1
*
*


• SURPLUS-2




Detailed surplus from known loss sources e.g. NH3, NO3 measurements, etc.


AR, ER
AG, ES


Information provided by:
AR
Agricultural Research institutes





AG
Agricultural Statistics





ER
Environmental Research institutes





ES
Environmental Statistics





IND
Industry





IT
International Trade statistics





NT
National Trade statistics
OUTPUT





Deposition





Other inputs





Chemical fertilizer





Fodder phosphate





Import feed








Agriculture





INPUT





Export (unprocesssed) agricultural products





Export fodders





Farm sales of agricultural products





Industry (food and non-food)





Agriculture





SURPLUS





Deposition





Other�Inputs





Chemical�fertilizer





Fodder�phosphate





Import�feed








SURPLUS





INPUT





Export Agricultural�products





Export�fodders





Farm-sale Agricultural products





Industry�Food & Non-food





OUTPUT





Fodder





Excretion





Animal�products





Manure





Farmland





Crop





Surplus-2














�	This may include both public and confidentially provided information available in Statistical offices. 


�	This may include both incidental and frequently updated research; 


	eg., a continually updated table with composition of all available feedstuffs is available from the Dutch "Central Bureau of Feedstuffs".


�	Data used in these calculation will be available in most countries. 
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