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Mineral balances are assessed at farm level in the European Union. In addition, 
an assessment is made of the distribution of nitrogen surpluses among farms in 
EUR 12. They are based on the 1990/91 sample of the Farm Accountancy Data Net
work (FADN) of the European Commission. Additional data have been obtained 
f rom experts in Member States. Nitrogen surplus increases w i th the intensity of 
agricultural production. Mineral surpluses vary largely across groups of farms in 
the European Union because of the differences in farm structure and input use. 
Stocking density of livestock population and the intensity of crop production are 
crucial elements to be considered. 

The supply of animal manure in EUR 12 exceeds 170 kg N per ha on approxi
mately 13% of the number of holdings represented by FADN. This is the equivalent 
of almost 600,000 holdings. An improvement needs to be achieved in the treat
ment of animal manure at holdings wi th a supply of animal manure which exceeds 
170 kg of nitrogen per ha. Manure production at the group of holdings that ex
ceed standards on the application of animal manure, as formulated in the Nitrate 
Directive, is about five times that of the average of all farms across EUR 12. 

A series of recommendations is formulated in order to contribute to the objec
tives of the Nitrate Directive. This series focuses on keeping records of critical indi
cators in the framework of existing databases. Also, suggestions are made for 
improvements in the tools available to quantify mineral balances at farm level. 
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PREFACE 

The present report is a contribution to the study 'Standards on nitrate 
in the European Community: Processes of change in policy instruments and 
agriculture'. The overall objective of the study is to identify (i) policy instru
ments to reduce nitrate levels in drinking water, such that standards on the 
quality of drinking water are met; and (ii) processes of change in the agricul
tural sector of the European Community in response to policies. The study is 
partly funded by the Directorate-General for Science, Research and Develop
ment (DG XII) of the Commission of the European Communities (Environ
ment Programme, Area III: Socio-economic Research) under contract EV5V-
CT92-0155. This support is gratefully acknowledged. 

The project is a joint collaboration of the (i) Landbouw-Economisch 
Instituut (LEI-IEA), Brussels, Belgium; (ii) Statens Jordbrugsokonomiske Insti
tut , Copenhagen, Denmark; (iii) Bundesforschungsanstalt für Landwirt
schaft, Institut für Betriebswirtschaft (FAL), Braunschweig, Germany; (iv) 
Institut National de la Recherche Agronomique, Station d'Économie et 
Sociologie Rurales (INRA), Rennes, France; (v) Landbouw-Economisch 
Instituut (LEI-DLO), The Hague, the Netherlands; and (vi) University of 
Stirling, Economics Department, Scotland, United Kingdom. It started in 
1993 and is scheduled for completion by Mid 1995. A supplementary agree
ment was also signed between the European Economic Community and LEI-
DLO for the participation of Central and Eastern European institutions in 
this effort. Contributions from the Soil Fertility Research Institute (Slovakia), 
the Agricultural University Plovdiv (Plovdiv, Bulgaria), the National Food and 
Nutrit ion Institute (Warsaw, Poland) and the University of Ljubljana 
(Ljubljana, Slovenia) wil l be published as separate documents. 

The present report first focuses on the quantification at farm level of 
mineral inputs to agriculture and the amount of mineral surpluses which 
result f rom farming. Also an assessment is made of structural characteristics 
of farms that are close to meeting the standards of nitrate in drinking wa
ter. 

Comments on a draft version of the report were obtained by the part
ners in the study, including B.S. Frederiksen, W. Kleinhanss, L. Lauwers, 
D. Parsisson, P. Rainelli, S. Rude, K.-H. Schleef and C. Spash. The numerous 
comments received and useful suggestions made, are gratefully acknowl
edged. 

Comments on a draft version of the report were also received from 
W.H.M. Baltussen and K.J. Poppe (both from LEI-DLO). These comments are 
acknowledged as well. A draft version of the report was also reviewed by 
D. leuck (United States Department of Agriculture, Economic Research Ser
vice, Washington) and A.J. Oskam (Department of Agricultural Economics, 



Wageningen Agricultural University, the Netherlands). We highly appreciate 
the important remarks made on the report and the many suggestions given. 

s*. he Director, 

The Hague, September 1995 Zachariasse 
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SUMMARY 

Objective of the study 

The report is to investigate to what extent nitrogen surplus varies 
across groups of farms. This is based on the hypothesis that nitrogen surplus 
increases with the intensity of agricultural production. Stocking density of 
livestock population as well as the intensity of crop production are consid
ered to be crucial in the identification of farm characteristics which affect 
levels of nitrogen surplus. Various farming types as well as structural charac
teristics of farms therefore need to be considered in an assessment of the 
distribution of nitrogen surplus among farms. The farming types considered 
include cereal farms, general cropping farms, dairy farms, drystock farms, 
granivore farms and mixed farms. 

The availability of information 

Mineral balances at farm level are based on the 1990/91 sample of the 
Farm Accountancy Data Network (FADN) of the European Commission. The 
sample includes 58,450 farms which in total represent 4.4 million farms in 
the EU. Mineral balances are available for all farms of the sample, and are 
based on individual FADN data. It should be mentioned that the report only 
provides results of averages of at least f ifteen farms. Results are not pre
sented in the report in case the size of the sample was insufficient (less than 
f i fteen farms) to provide reliable estimations. Manure production estimates 
are derived from coefficients on the excretion of minerals from livestock. 
These coefficients are obtained from experts in various Member States. Data 
on mineral requirements and mineral uptake to grow crops also are ob
tained from experts in the European Union. 

Approach used 

Mineral balances in the report are based on the so-called surface bal
ance approach. It reflects the application and treatment of minerals on the 
f ield. Another approach would have been the farm gate balance approach. 
This approach reflects the amount of minerals which enter or leave the 
farm. 

Both methods should provide the same results if measured at a re
gional level. Differences mainly arise in case transport of animal manure is 
considered. This happens to be the case primarily in granivore farms. The 
surface balance approach was chosen because no detailed information is 
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available at farm level on the treatment of animal manure in the European 
Union, nor that of the amount of minerals in feed concentrates. 

A distinction is made in the report between so-called gross nitrogen 
surpluses and net nitrogen surpluses. Gross nitrogen surplus equals the total 
input of nitrogen available for crop growth from fertilizers and manure, 
minus the uptake by crops. The input component is limited to minerals from 
agricultural sources. Losses of minerals by the emissions of ammonia are not 
taken into account. The calculation of net nitrogen surpluses includes all 
nitrogen available and also assumes that part of animal manure is emitted 
to the air by emissions of ammonia. It is recommended to assess net nitro
gen surpluses because they are more appropriate towards the identification 
of the potential of leaching to soils than gross nitrogen surpluses do. 

Mineral surplus across the EU 

Net nitrogen surplus in the European Union varies across Member 
States between 6 kg/ha (Portugal) and 321 kg/ha (the Netherlands). Net 
nitrogen surplus in EUR 12 is 71 kg/ha. Relative differences among countries 
regarding the production of animal manure are bigger than those regard
ing the input from inorganic fertilizers. The input of fertilizers varies be
tween 32 (Portugal) and 218 kg/ha (the Netherlands). The supply of nitro
gen from animal manure shows a larger variation and varies between 40 
(Spain and Portugal) and 343 kg/ha (the Netherlands). Manure production 
levels exceed the purchase of nitrogen fertilizers in Belgium, Greece, Spain, 
Ireland, Italy, the Netherlands and Portugal. Purchase of fertilizers of the 
average of all farms in EUR 12 (86 kg/ha) is slightly above the production of 
nitrogen from manure (73 kg/ha). 

Net nitrogen surplus across Member States exceeds the average of EUR 
12 in Belgium, Denmark, Germany, France, Luxembourg and the Nether
lands. Phosphate surplus in these countries also exceeds the average of EUR 
12, wi th the exception of Denmark. 

Mineral surplus across farming types 

Nitrogen surpluses differ largely among farming types identified. Dif
ferences across Member States are also large for the six farming types distin
guished. Major determinants of such differences are livestock composition 
and cropping plan as well as the intensity of farming practice. The stocking 
rate of animals (number of livestock units per ha UAA) and the yields of crop 
production reflect the intensity of farming. Such differences also explain to 
a large extent the differences among Member States for specific farming 
types. Management characteristics of individual farms (i.e. ways of treating 
animal manure) are likely to be important as well, but these cannot be 
identified in the approach used. Net nitrogen surplus in EUR 12 at cereal 
farms, general cropping farms and drystock farms is below the average of all 
farms represented by the sample (70 kg/ha). Surplus is highest at granivore 
farms (690 kg/ha). Net nitrogen surplus of dairy farms and mixed farms on 
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Table 1 Nitrogen balance (kg N/ha) of the average farm in 1990/91 

Country/region 

Belgium 
Denmark 
Germany 

Nordrhein-Westfalen 
Rheinland-Pfalz 

Greece 
Spain 

Galicia 
Extremadura 

France 
Bretagne 
Limousin 

Ireland 
Italy 

Lombardia 
Sicilia 

Luxembourg 
Netherlands 
Portugal 
United Kingdom 

England West 
Scotland 

EUR 12 a) 

Nitrogen balance 

deposi
t ion f rom 
the atmos
phere 

33 
18 
31 
38 
26 

7 
6 
7 
7 

17 
17 
11 
10 
12 
23 

4 
27 
36 

4 
16 
20 

7 
16 

production 

purchase 
of fer t i 
lizer 

163 
142 
128 
132 
119 
46 
38 
57 
37 
98 

108 
19 
60 
46 
87 
25 

128 
218 

32 
92 
93 
58 
86 

-related input 

manure 
produc
t ion 

196 
109 
98 

113 
61 
64 
40 

166 
16 
62 

149 
76 
93 
55 

137 
25 

128 
343 

40 
68 
98 
39 
73 

to ta l 

359 
252 
226 
244 
180 
111 
77 

223 
53 

160 
257 

95 
152 
101 
224 

49 
256 
561 

71 
160 
191 
97 

159 

uptake 
by crops 

163 
123 
106 
107 
94 
53 
53 

112 
51 
85 
97 
73 
72 
78 

114 
66 

124 
173 

57 
96 

100 
65 
82 

net 
surplus 

170 
114 
121 
141 
94 
46 
19 
68 
4 

73 
133 

10 
63 
18 
92 

-20 
121 
321 

6 
59 
81 
27 
71 

a) Average of all represented farms in the EU. 
Source: FADN-CCE-DG VI/A-3; adaptation LEI-DLO. 

average is slightly above the average of all farms in EUR 12. Net nitrogen 
surplus at granivore farms on average is more than tenfold that of the ave
rage of cereal farms, general cropping farms and drystock farms in EUR 12. 

Production of animal manure 

According to the EC Nitrate Directive the application of animal manure 
should not exceed 170 kg/ha (including manure from grazing livestock). This 
is to be achieved under the Nitrate Directive in zones which are identified to 
be vulnerable for leaching of nitrate. Supply of animal manure in EUR 12 
exceeds 170 kg N per ha on approximately 13% of the number of holdings 
represented by the FADN. This is the equivalent of almost 600,000 holdings. 
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Table 2 Number of farms represented by FADN and farms with production levels of animal 
manure exceeding 170 kg of nitrogen per ha, by Member State in 1990/91 

Country 

Belgium 
Denmark 
Germany 
Greece 
Spain 
France 
Ireland 
Italy 
Luxembourg 
Netherlands 
Portugal 
United Kingdom 
EUR 12 

Number of 
farms 
represented 
(x 1,000) 

51.9 
81.0 

373.9 
498.3 
690.6 
556.7 
140.2 

1,369.8 
2.3 

94.0 
448.5 
141.6 

4,448.9 

Average 
production 
of animal 
manure 
(kg N/ha) 

196 
109 
98 
64 
40 
62 
93 
55 

128 
343 

40 
68 
73 

Farms w i th n i t rogen 
f rom manure > 

share of to ta l 
number of 
farms (%) 

47 
26 
12 
15 
19 
6 
8 
6 

11 
63 
18 
17 
13 

170 kg/ha 

average 
product ion 
(kg N/ha) 

327 
258 
207 
557 
723 
309 
225 
361 
197 
501 
357 
258 
352 

Source: FADN-CCE-DG VI/A-3; adaptation LEI-DLO. 

The production of animal manure in EUR 12 at the group of holdings 
wi th an excess of nitrogen from animal manure on average amounts to 350 
kg per ha. This is about five times of the average of all farms across EUR 12. 

Differences among Member States are large on the number of farms 
that produce more than 170 kg N/ha. The share of the number of farms wi th 
excess of nitrogen from animal manure in total number of farms is lowest in 
France, Ireland and Italy (less than 10%) and highest in Belgium (47%) and 
the Netherlands (63%). Important phenomena in this respect are differences 
in animal density and the large share of livestock production in total agricul
tural output. The production of manure on the group of farms which pro
duce more than 170 kg/ha, on average is more than double their national 
averages in all Member States except Belgium, Luxembourg and the Nether
lands. The production of nitrogen from animal manure at Member State 
level exceeds 170 kg/ha in Belgium and the Netherlands. This means that 
these countries are unable to meet the Directive according to present farm
ing practice (e.g. inputs used, cropping plan and livestock population). 

Several responses are to be expected by farmers to meet the require
ments of the Nitrate Directive: 

farming practice needs to be adjusted at farms wi th a production of 
animal manure which exceeds 170 kg N/ha. Such farms have to treat 
animal manure in a more efficient way. The application of animal ma
nure at other farms will most likely gain importance. Costs of transport 
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of animal manure wil l become increasingly important as a production 
factor; 
arable farms may play an important role under this Directive through 
the substitution of inorganic fertilizers by organic manure. Substitu
t ion rates used are considered to reflect actual farmers' behaviour. 
They may increase by allowing for higher application levels of animal 
manure at the expense of mineral fertilizers. The treatment of animal 
manure could be improved by application during the period of crop 
growth. 

Recommendations 

Nitrate levels in groundwater need to be reduced in the European 
Union, and a strict application of the Nitrate Directive (Council Directive 
676/91) is one of the actions to achieve that. A major target up to the year 
2000 formulated in the Fifth Environmental Action Programme 'Towards 
Sustainability' is to achieve a standstill or reduction of nitrate levels in 
groundwater. Some recommendations are formulated to contribute to the 
objectives of the Nitrate Directive. Several of them focus on keeping records 
of critical indicators in the framework of existing databases. 

Knowledge on the amount of minerals in animal manure is not suffi
cient for an assessment of leaching losses to the environment. Mineral bal
ances are more appropriate in that respect, including both inflow and out
f low elements. It is therefore recommended to assess net nitrogen surplus at 
farm level because this indicator is more appropriate towards the identifica
t ion of the potential of leaching to soils than gross nitrogen surplus is. 

Differences across Member States are large regarding the mineral con
tent of animal manure. It is recommended to harmonize these coefficients 
to allow for assessments of manure production levels and their mineral con
tent, according to harmonized procedures and accounting rules. This is re
quired to support monitoring of progress by the agricultural sector in mee
t ing requirements of the Nitrate Directive. 
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1. INTRODUCTION 

1.1 Statement of concern 

The notion of deterioration of the environment due to leaching losses 
of minerals is gaining increasing public concern. The agricultural sector is 
one of the main contributors to the pollution of water, primarily f rom pesti
cides and nitrate (CEC, 1992). The quality of water is one of the most impor
tant environmental issues in areas with a high density of livestock popula
t ion. Nitrate levels of 50 mg/l (EU drinking water standard) and more may 
be expected in about 25% of the agricultural soils in the EU, particularly in 
the Netherlands, Denmark, Belgium, Germany, the southern part of the 
United Kingdom, the Po Valley area in Italy and western France (RIVM and 
RIZA, 1991). This is due to either the high surplus of nitrogen from agricul
ture or due to vulnerability of the soil to leaching, or a combination of these 
two phenomena. Major adjustment processes are required in EU agriculture 
to reduce leaching of minerals and meet the standards of nitrate. A Direc
tive concerning the protection of waters against pollution caused by nitrates 
f rom agricultural sources was issued by the Council in December 1991 
(91/676/EEC). Policies are being formulated in several Member States in or
der to reduce pollution of groundwater (nitrates), surface water (eutrophi-
cation by excessive use of nitrogen and phosphate fertilizers) and the atmos
phere (emissions of ammonia) (see also Rude and Frederiksen, 1994 for a re
view of nitrate policies in 7 Member States). 

The report investigates to what extent nitrogen surplus varies across 
groups of farms. This is based on the hypothesis that nitrogen surplus in
creases wi th the intensity of agricultural production. Stocking density of 
livestock population as well as the intensity of crop production are consid
ered to be crucial in the identification of farm characteristics which affect 
levels of nitrogen surplus. Various farming types as well as structural charac
teristics of farms therefore need to be considered in an assessment of the 
distribution of nitrogen surplus among farms. 

Nitrogen surplus may affect the environment by denitrification or by 
leaching losses to water. The relationship between nitrogen surplus and the 
actual leaching of nitrate is not direct, but also depends on climatic and soil 
conditions. The balances are identified at farm level since the available op
tions to contribute to a reduction of mineral surpluses primarily remain 
there. 
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1.2 Objective of the report 

The objective of the present report is firstly to assess mineral flows at 
farm level in the European Union (EU). Mineral balances in agriculture in
clude input (e.g. manure and fertilizers) as well as output components (e.g. 
uptake by crops). They are also linked to structural characteristics of farms 
(including livestock density and livestock composition, as well as cropping 
plan) since such factors are considered to largely affect mineral surpluses. 
The report is therefore also aimed at investigating links between mineral 
surpluses and structural characteristics of farms and the use of inputs at farm 
level across the European Union. This kind of information wil l provide in
sight in the kind of adjustment processes which may contribute to a reduc
t ion of nitrogen surplus at farm level and a subsequent reduction of nitrate 
leaching. Information on structural characteristics will likely provide insights 
into adjustment processes at farms with a considerable size of utilized agri
cultural area (e.g. general cropping farms and dairy farms). This approach 
might be less suitable for making conclusions on adjustment processes at 
granivore farms because of manure disposal outside the farm and different 
feeding systems. Links are made with indicators of farm output to examine 
the efficiency of treating minerals in agriculture across the EU. 

The report mainly focuses on surplus of nitrogen, its input and output 
components, and to a limited extent on surpluses of phosphate. Nitrogen is 
the principal indicator for action to be taken at farm level to reduce leach
ing of nitrate. The separate components of nitrogen balances are identified 
as wel l . Surplus of phosphate is described because of possible interde
pendences which might arise in the environmental issues concerned. Phos
phate surpluses in agriculture are assessed since policies to reduce nitrate in 
drinking water might have unfavourable or beneficial effects on other 
environmental issues. The separate components of the phosphate balance 
are not presented in the report. 

1.3 Outline of the report 

Mineral balances of so-called average farms are given in chapter 2 of 
the report. They reflect balances according to regional averages of the use 
of fertilizers, cropping pattern and livestock population. It allows a compari
son of the mineral balances at regional level, according to the Farm Accoun
tancy Data Network (FADN), with those presented in Schleef and Kleinhanss 
(1994). The information provided in this chapter is primarily limited to na
tional averages. Nitrogen surplus for regions with highest and lowest sur
plus of nitrogen are also given for the relatively large Member States. 

Mineral surpluses are considered to differ largely across farms in the 
European Union (EU), among others due to differences in farm structure 
and input use. Mineral balances of the major farming types are presented in 
chapter 3 of the report. These balances are averages of the balances of indi
vidual farms, weighted by the number of farms (including their area) repre-
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sented by the sample. The farming types considered include cereal farms, 
general cropping farms, dairy farms, drystock farms, granivore farms and 
mixed farms (see also appendix 2 for a classification of the major farming 
types according to FADN). These six farming types include most of arable 
crops and livestock products. No assessments are presented for horticultural 
holdings, vineyards and permanent-crops holdings. These farming types are 
excluded because of the wide variety in crops on these farms. Mineral 
requirements of these crops have therefore not been quantified within the 
framework of the project. Some characteristics of farm structure are pre
sented in chapter 3 to identify main determinants of mineral surplus at farm 
level. 

Mineral surpluses may also differ largely across individual farms within 
the farming types considered. This is to be considered because of differences 
in stocking density and in intensity of crop production. The distribution 
among farms in their mineral surplus is given by farming type in chapter 4 of 
the report. Nitrogen surplus of a group of farms with lowest surplus is com
pared wi th that of a group of farms with highest nitrogen surplus. Data are 
presented by Member State as well as for regions with high surpluses. 

Some characteristics of farm structure and farm output of groups of 
farms with high and those with low surpluses of nitrogen are given in chap
ters 5 to 7 of the report. These chapters successively focus on general crop
ping farms (chapter 5), dairy farms (chapter 6) and granivore farms (chapter 
7). The structure (i.e. animal density, cropping plan) and output achieved 
(from crop and/or livestock) of farms with a high surplus of nitrogen is com
pared to those with a low surplus of nitrogen. The information presented 
provides the basic elements of farm characteristics which are critical to the 
identification of mineral surpluses. Correlation coefficients between net ni
trogen surplus and general variables of farms are presented. 

The identification of mineral surpluses and its major determinants is 
aimed at contributing to the understanding of options to reduce leaching of 
nitrate at farm level, and subsequently at meeting the objectives of the Ni
trate Directive. One of the main elements of the Nitrate Directive is a stan
dard on the application of animal manure in zones identified as vulnerable 
to leaching of nitrate. The number of farms with a production of animal 
manure exceeding 170 kg of nitrogen per ha is assessed in chapter 8 of the 
report. Some characteristics of these farms are also examined in that chap
ter. 

Some concluding remarks with major findings of the study on mineral 
balances at farm level in the European Union are presented in chapter 9. 

1.4 Method used 

The concept of mineral balances at farm level, used in the report, is 
based on the so-called surface balance approach. The input factors of sur
face balances of nitrogen include production-related input of nitrogen and 
deposition from the atmosphere. Production-related input of minerals in-
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eludes (i) minerals provided by purchase of fertilizers and manure and (ii) 
minerals from production of animal manure. The output factor includes 
uptake of nitrogen from harvested crops. The assessments are based on the 
elaborations by FAL to assess mineral balances at the regional level (Schleef 
and Kleinhanss, 1994). The model used to quantify mineral balances is de
scribed in appendix 4 of the report. 

Another approach to calculate mineral balances would have been the 
so-called farm gate balance. The criterion for the identification of input and 
output factors of that approach is minerals entering or leaving the farm. 
The input of nitrogen includes deposition from the atmosphere, purchase of 
fertilizers, organic manure, (young) animals and feedingstuffs. The output 
of nitrogen includes livestock, livestock products and crop products sold, as 
well as animal manure that is transported and treated or applied elsewhere. 
The surface balance approach was chosen since the available data are more 
suitable to calculate this type of balance rather than farm gate balances. No 
detailed information is available yet on the treatment at farm level of ani
mal manure in the European Union, nor that of the amount of minerals in 
feed concentrate. The coefficients used in the calculation of the nitrogen 
and phosphate balances are presented in appendix 5 of the report. 

The surface balance approach reflects the application and treatment 
of minerals on the f ield. Contrary to this, the farm gate approach reflects 
the minerals which enter or leave the gate of a farm. Both methods to assess 
nitrogen surpluses should provide the same results, if measured at a re
gional level. Differences arise in case transport of animal manure is consid
ered. Differences are also likely to arise in case the mineral content of ani
mal manure, feed concentrate, crop production and livestock production are 
based on normative figures. 

Table 1.1 Nitrogen balance in the Netherlands in 1990 (in million kg N) 

Farm gate balance approach 

Input 
- Mineral fertil izers 
- Feed concentrates 
- Deposition 

Total input 

Output 
- Arable crops 
- Livestock production 

Total ou tpu t 

Surplus ( input - output) 

443 
484 

71 
998 

94 
186 
280 

718 

Surface balance 

Input 
- Mineral fer t i l 

approach 

izers 
- Animal manure 
- Deposition 

Total input 

Uptake 
- Arable crops 
- Forage crops 

Total uptake 

Surplus ( i npu t - uptake) 

443 
617 

71 
1,131 

94 
318 
412 

719 

Source'. Brouwer and Veenendaal, 1992. 

20 



mineral 
fertilizers 

animal 
manure 

deposition 

71 

443 

61 

fc 

surplus 

' 
719 

utilized 
agricultural 
area 

7 

« 617 

18£ 

livestock 

i ' 

livestock 
production 

412 

arable 
crops 

À 

94 

crop 
production 

318 

484 

feed 
concentrate 

318 

forage 
crops 

Figure 1.1 Nitrogen flows in the agricultural sector in the Netherlands in 1990 (in million 
kgN) 

Source: Brouwer and Veenendaal, 1992. 

A simplified version of nitrogen flows through the agricultural sector 
in the Netherlands is provided in figure 1.1. This figure also allows for the 
assessment of nitrogen surplus, based on the surface balance approach as 
well as the farm gate balance approach (table 1.1). Surpluses do not differ 
among the two approaches, because all animal manure is considered to be 
applied on the total of utilized agricultural area. 

A distinction wil l be made in this report among two types of nitrogen 
balances: 
1. gross nitrogen surplus. It is defined as the production-related input of 

nitrogen (manure production and purchase of fertilizers and manure) 
minus the uptake by crops. This balance reflects surplus of nitrogen 
from agricultural production; 

2. net nitrogen surplus. It is defined as the total supply of nitrogen from 
inorganic fertilizers, production of manure and deposition f rom the 
atmosphere, reduced by the uptake of harvested crops and ammonia 
losses to the atmosphere. Losses of ammonia occur during storage and 
spreading. These are assumed to be 30% of total nitrogen from ma
nure production. Net nitrogen surplus therefore equals the total of 
nitrogen by deposition from the atmosphere, purchase of fertilizers 
and manure, 70% of animal manure produced, minus uptake by har
vested crops (see also Schleef and Kleinhanss, 1994; and appendix 4 of 
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the report for an investigation of the model to quantify the individual 
components of mineral balances). 
Phosphate surplus is defined in a way similar to the gross nitrogen 

surplus. 
The report focuses on the average of balances of individual farms, wi th 

the exception of chapter 2 of the report. A regional perspective of mineral 
balances is presented in that chapter to identify regions with high surpluses. 
Regional balances reflect the average farm in that area. 

A difference exists regarding the definition of mineral inputs at the 
regional and farm level, which is due to transport of animal manure be
tween farms. This is considered to be important for the interpretation of 
results. Production-related input at the regional level does only include pur
chase of inorganic fertilizers and production of manure. Transport of ma
nure among the regions considered in the analysis is likely to be of marginal 
importance, if at all. However, if balances are identified at farm level, the 
production-related input of nitrogen does likely include purchase of fertiliz
ers as well as purchase of manure. Cereal farms for example, may apply a 
combination of fertilizers and manure. Both components of production re
lated input originate from outside the farm. Total production-related input 
of nitrogen at farm level therefore is composed of the purchase of fertilizers 
and manure, and of manure produced at the farm. A large share of manure 
produced on mainly granivore farms is applied elsewhere. The notion of 
manure which is applied elsewhere implies that the regional average of 
nitrogen surplus among all farms represented by the sample is higher than 
nitrogen surplus at the average farm in a region. This phenomenon can be 
explained by an investigation of the treatment of animal manure at 
granivore farms and at general cropping farms. The supply of animal ma
nure at granivore farms contributes to mineral surpluses, irrespective of the 
fact that part of it may be applied at general cropping farms. Purchases of 
fertilizers at that farming type also contribute to mineral surpluses. 

Mineral balances and their components are presented in the report in 
kg per ha unless otherwise stated. The denominator is based on the area of 
arable crops and grass. This area is considered to be available for the 
application of manure. The area does not include permanent crops. The 
mineral balance components may reach very high values in case the area of 
arable crops and grass is small (or might even be zero for some farms) 1). 
The assumption was made that the area of fodder maize equals 0.001 ha in 
case the area of arable crops and grass is zero. The total utilized agricultural 
area (UAA), including arable crops, permanent grass and permanent crops, is 
only used in the report if it is explicitly stated. 

1) The area of arable crops and permanent grass includes field crops, market 
gardening and flowers, forage crops and other arable crops (see also appen
dix 4 of the report for the definition of variables used in the model). 
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1.5 Data source used 

Mineral balances at farm level are based on the 1990/91 sample of the 
Farm Accountancy Data Network (FADN) of the European Commission. The 
sample includes 58,450 farms which in total represent 4.4 million farms in 
the EU. Mineral balances at farm level are available for all six farming types 
selected from the sample, and are based on individual FADN data. It should 
be mentioned that the report only provides results of averages of at least 
f i f teen farms. Results are not presented in the report in case the size of the 
sample was insufficient (less than fifteen farms) to provide reliable estima
tions. 

FADN contains farm level data on the structure of the farm (economic 
size, agricultural area and livestock population), total output, intermediate 
consumption, a balance sheet account and a profit and loss account. The 
coefficients used to convert species and classes of livestock to livestock units 
(LU) are described in appendix 3 of the report. FADN is based on the annual 
accounting results for a sample of commercial farms in the EU Member 
States. Commercial farms refer to farms which are large enough to provide a 
main activity for the farmer and a level of income sufficient to support the 
farmer's family (CEC, 1989: 4). Farms are classified as 'commercial' when they 
exceed a minimum economic size, measured in European Size Units (ESU). 
Because of the different farm structures in the Union, the thresholds applied 
for the economic size of farms vary among Member States. The farms in the 
sample are rather heterogeneous. FADN stratifies farms according to region, 
economic size and farming type to reflect this heterogeneity adequately. 
FADN distinguishes 91 regions in the EU. In this study a division of the EU 
into 87 regions has been used 1). This division is more or less equal to the 
FADN division and is given in appendix 1 of the report. It needs to be men
tioned that the Neue Bundesländer in Germany have not been included in 
the analysis, nor Member States which entered the Union in 1995. 

Yields of field crops are available in FADN, which allows to use this 
type of information to assess mineral balances at farm level. Yields have 
been used from FADN to quantify mineral requirements at farm level for the 
most important field crops. Regional averages of yields of field crops how
ever have been used in case this information was not available on farm 
level. Yields of forage crops originate from external sources, and are des
cribed in Schleef and Kleinhanss (1994) (see also appendix 7). This was done 
because of the difficulties which might arise on the interpretation of yields 
of forage crops, provided by FADN. FADN does not provide yields of forage 
crops in the northern Member States and extreme differences arise with 
yields of forage crops in several of the southern Member States. 

Manure production estimates have been derived from coefficients on 
the excretion of minerals from livestock. These coefficients have been ob-

1) English translation is used to identify Member States and regions are named 
according to their NUTS nomenclature. 
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tained from experts in various Member States. Data on mineral require
ments and mineral uptake to grow crops also are obtained from experts in 
he European Union (see also appendix 5). 

1.6 Representativeness of FADN data 

To assess to what extent FADN is representative for all EU farms, a 
comparison between the population of farms in FADN and the Farm Struc
ture Survey (FSS) has been made. Although farms below a certain limit, 
which differs among Member States, are not included in the FSS, it is never
theless the most complete statistical source on agricultural structures at EU 
level. In 1990/91 4.4 million agricultural holdings in the EU were represented 
in FADN, 58,000 of which are in the sample. These 4.4 million farms match 
about half of the number of farms which participate in the FSS of 1987 (see 
table 1.2). Among Member States there are large differences in the repre
sentativeness of FADN. It varies from 93% in Denmark to 39% in Spain. 
Representativeness in the Netherlands, Portugal and Ireland is about 70%. 

Table 1.2 Number of farms, utilized agricultural area and area arable crops and grass in 
FADN (1990/91), FSS (1987) and REGIO (1987-1989), by Member State 

Belgium 
Denmark 
Germany 
Greece 
Spain 
France 
Ireland 
Italy 
Luxembourg 
Netherlands 
Portugal 
United Kingdom 
EUR 12 

Number 
farms (x 

repre
sented 
in FADN 

52 
81 

374 
498 
691 
557 
140 

1,370 
2 

94 
449 
142 

4,449 

of 
1,000) 

in 
FSS 

93 
87 

705 
953 

1,792 
982 
217 

2,784 
4 

132 
636 
260 

8,644 

Util ized agricu 
area (x 

FADN 

1.3 
2.8 

10.8 
3.2 

15.2 
25.0 

4.9 
12.7 
0.1 
2.1 
5.3 

15.5 
98.8 

mln ha 

FSS 

1.4 
2.8 

11.8 
3.8 

24.8 
28.1 

4.9 
15.5 
0.1 
2.0 
3.3 

16.7 
115.4 

Itural 

) 

REGIO 

1.4 
2.8 

11.9 
3.9 

27.1 
31.0 

5.7 
17.6 
0.1 
2.0 
4.9 

18.0 
126.9 

Area arable cro 
and permanent 
grass (x mln ha) 

FADN 

1.3 
2.8 

10.7 
2.3 

12.8 
23.8 

4.9 
10.4 
0.1 
2.0 
4.5 

15.4 
91.0 

FSS 

1.4 
2.8 

11.6 
2.8 

20.4 
26.8 

4.9 
12.6 
0.1 
2.0 
2.5 

16.7 
104.6 

PS 

REGIO 

1.4 
2.8 

11.7 

22.3 
29.7 

5.7 
13.9 
0.1 
2.0 
3.9 

17.9 
116.4 

Sources: FADN-CCE-DG VI/A-3; adaptation LEI-DLO, Eurostat. 

In all EU Member States the representation of the smaller farms in 
FADN is much lower than that of the larger farms. The 3.4 million farms 
which are smaller than 2 ESU, are hardly represented in FADN. This is one of 
the explanations of the low representativeness of Spain in the sample in 

24 



FADN. But apart from the fact that the representation of the farms in the 
small size classes is very small, it is also possible that the representation 
within the size classes in FADN diverges from the FSS. 

The representativeness of the utilized agricultural area (UAA), the area 
arable crops and grass and the livestock population in FADN is much higher 
than the representativeness of number of farms. About 86% of the utilized 
agricultural area in FSS is represented in FADN (table 1.2). The representa
tiveness is in the range between 6 1 % in Spain and 159% in Portugal. In Italy 
and Greece it is about 80%, while it is between 90 and 100% in the other 
Member States. For the area arable crops and grass representativeness is like 
UAA. 

Because in the regional mineral balances in the other part of this study 
(Schleef and Kleinhanss, 1994) data from the Eurostat databank REGIO were 
used, the representativeness of FADN is also related to REGIO for UAA, the 
area arable crops and grass and the livestock population. The area UAA in 
REGIO is some 10% larger than in FSS. Especially in Spain, France and Italy 
the utilized agricultural area in REGIO exceeds that in FSS. 

The livestock population in FADN represents about 90% of the popula
t ion in FSS (table 1.3). In Spain representativeness is much lower (65%), 
while it is about 80% in Greece and Italy. In the other Member States repre
sentativeness is more than 90%. In the composition of the livestock popula
t ion there are remarkable differences between FADN and FSS in Greece, 
Italy and Portugal. In FADN the share of grazing livestock in the total live
stock population is much larger than in FSS in these countries. In the total 
livestock population and its composition there hardly are any differences 
between REGIO and FSS. 

Table 1.3 

Belgium 
Denmark 
Germany 
Greece 
Spain 
France 
Ireland 
Italy 
Luxembourg 
Netherlands 
Portugal 
United Kingd 
EUR 12 

Livestock population , 
REGIO (1987-1989), by 

in livestock units (LU) in 
Member State 

Livestock populat ion 
(in mil 

FADN 

3.5 
4.2 

16.1 
1.9 
7.4 

21.2 
5.7 
8.9 
0.2 
7.6 
2.5 

lorn 14.4 
93.5 

lion LU) 

FSS 

3.8 
3.9 

17.3 
2.4 

11.3 
22.6 

5.6 
11.1 
0.2 
8.0 
2.3 

15.6 
104.2 

REGIO 

3.9 
4.0 

17.5 
2.8 

11.8 
22.3 

5.0 
12.0 
0.2 
8.0 
2.3 

14.7 
104.5 

Grazing 
livestock (%) 

FADN 

56 
39 
62 
94 
57 
74 
94 
70 
91 
48 
76 
81 
69 

FSS 

55 
40 
60 
72 
55 
72 
93 
62 
89 
45 
56 
77 
65 

FADN (1990/91), 

REGIO 

56 

60 
78 
55 
75 

64 
88 
46 
60 
78 
67 

FSS (1987) and 

Pigs and 
poultry (%) 

FADN 

44 
60 
38 

5 
42 
26 

6 
30 

9 
52 
22 
19 
31 

FSS 

44 
60 
39 
22 
42 
27 

6 
38 
10 
55 
40 
23 
34 

REGIO 

45 
58 
36 
21 
47 
23 

7 
32 
10 
51 
41 
22 
33 

Sources: FADN-CCE-DG VI/A-3; adaptation LEI-DLO, Eurostat. 
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2. MINERAL BALANCE AT REGIONAL LEVEL 

2.1 Introduction 

In this chapter, mineral balances are presented at the regional level 
(section 2.2). This allows for comparison wi th the regional averages based 
on REGIO, presented in Schleef and Kleinhanss (1994). The separate compo
nents of the nitrogen balance are published, as well as the surplus of 
phosphate. The results shown in this chapter are limited to national aver
ages. Balances are also presented at regional level of the regions with high 
and low net nitrogen surpluses in the relatively large Member States. Some 
characteristics of the structure of farms represented by the sample of FADN 
are described (section 2.3). Animal density, livestock composition and crop
ping plan are given by Member State. Linkages among such characteristics 
and the mineral balances of the regions are made. 

2.2 Mineral surplus across the EU 

Net nitrogen surplus in the European Union varies across Member 
States between 6 kg/ha (Portugal) and 321 kg/ha (the Netherlands) (table 
2.1) 1). Net nitrogen surplus in EUR 12 is 71 kg/ha. The two main input com
ponents of nitrogen in all Member States include nitrogen from purchase of 
fertilizers and nitrogen available from production of animal manure. Rela
tive differences among countries regarding the production of animal ma
nure are bigger than those regarding the input from inorganic fertilizers. 
The input of fertilizers varies between 32 (Portugal) and 218 kg/ha (the 
Netherlands). The supply of nitrogen from animal manure shows a larger 
variation and varies between 40 (Spain and Portugal) and 343 kg/ha (the 
Netherlands). Manure production levels exceed the purchase of nitrogen 
fertilizers in Belgium, Greece, Spain, Ireland, Italy, the Netherlands and 
Portugal. Purchase of fertilizers of the average of all farms in EUR 12 (86 
kg/ha) is slightly above the production of nitrogen from manure (73 kg/ha). 

Gross nitrogen surplus might be higher than net nitrogen surplus, de
pending on mineral losses of ammonia. It exceeds net nitrogen surplus in 

1) The assessments do not allow a quantification of mineral balances in EUR 12 
in a way similar to the computation of national balances. This is due to the 
fact that the coefficients in the equations to assess excretion of minerals 
from livestock, mineral requirements and mineral uptake by crops are coun
try specific. Nitrogen balance and phosphate surplus in EUR 12 are com
puted as the average of all represented farms in the EU. 
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Member States in which nitrogen losses from manure during storage and 
spreading exceed deposition levels from the atmosphere. Gross nitrogen 
surplus exceeds net nitrogen surplus in all Member States except Germany, 
as manure production is relatively low in that country compared to the 
rather high deposition of nitrogen from the atmosphere. 

Table 2.1 Nitrogen balance (kg N/ha) and phosphate surplus (kg P2Ostha) of the average 
farm in 1990/91 

Country/region 

Belgium 
Denmark 
Germany 

Nordrhein-Westfalen 
Rheinland-Pfalz 

Greece 
Spain 

Galicia 
Extremadura 

France 
Bretagne 
Limousin 

Ireland 
Italy 

Lombardia 
Sicilia 

Luxembourg 
Netherlands 
Portugal 
United Kingdom 

England West 
Scotland 

EUR 12 a) 

Nitrogen 

depo
sition 
f rom the 
atmos
phere 

33 
18 
31 
38 
26 

7 
6 
7 
7 

17 
17 
11 
10 
12 
23 
4 

27 
36 
4 

16 
20 

7 
16 

balance 

production-related 

purchase 
of fer t i 
lizer 

163 
142 
128 
132 
119 
46 
38 
57 
37 
98 

108 
19 
60 
46 
87 
25 

128 
218 

32 
92 
93 
58 
86 

manure 
produc
t ion 

196 
109 
98 

113 
61 
64 
40 

166 
16 
62 

149 
76 
93 
55 

137 
25 

128 
343 
40 
68 
98 
39 
73 

input 

to ta l 

359 
252 
226 
244 
180 
111 
77 

223 
53 

160 
257 

95 
152 
101 
224 
49 

256 
561 

71 
160 
191 
97 

159 

uptake 
by 
crops 

163 
123 
106 
107 
94 
53 
53 

112 
51 
85 
97 
73 
72 
78 

114 
66 

124 
173 

57 
96 

100 
65 
82 

surplus 

gross 

196 
129 
119 
137 
86 
58 
25 

111 
2 

75 
160 
22 
81 
23 

110 
-17 
132 
388 

14 
64 
91 
31 
78 

net 

170 
114 
121 
141 
94 
46 
19 
68 

4 
73 

133 
10 
63 
18 
92 

-20 
121 
321 

6 
59 
81 
27 
71 

Phos
phate 
surplus 

82 
18 
47 
50 
44 
35 
28 
46 
23 
65 
84 
30 
34 
29 
71 

5 
57 
92 

8 
13 
19 
6 

44 

a) Average of all represented farms in the EU, see also section 1.4. 
Source: FADN-CCE-DG VI/A-3; adaptation LEI-DLO. 

Net nitrogen surplus across Member States exceeds the average of EUR 
12 in Belgium, Denmark, Germany, France, Luxembourg and the Nether
lands. Phosphate surplus in these countries also exceeds the average of EUR 
12, w i th the exception of Denmark. Purchase of phosphate and the produc
t ion of phosphate from manure both are relatively low in Denmark. Phos
phate surpluses in Denmark might be relatively low compared to other 
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countries because of the low excretion levels considered for several animal 
types (e.g. grazing livestock except dairy cows, and pigs) (see also appendix 
5, table A5.5). 

Surplus levels of phosphate across Member States are highest in Bel
gium and the Netherlands (over 80 kg P2Os per ha) and lowest in Denmark, 
Portugal and the United Kingdom (less than 15 kg P205 per ha). 

Regional differences in net nitrogen surplus are largest in Germany, 
Spain, France and Italy, and relatively small in Greece, Portugal and the 
United Kingdom (figure 2.1). In France for example, net nitrogen surplus is 
in the range between 10 kg/ha (Limousin) and 133 kg/ha (Bretagne). This is 
mainly due to differences between these regions on the level of nitrogen 
input f rom fertilizers (respectively 19 and 108 kg/ha). Manure production in 
Bretagne (149 kg N/ha) is about double that of Limousin. 

Nitrogen surplus in kg N/ha 

Average Lowest Highest 

Figure 2.1 Net nitrogen surplus for the EU Member States with average, lowest and high
est regional level in 1990/91 

Source: FADN-CCE-DG VI/A-3; adaptat ion LEI-DLO. 

Production of nitrogen from manure in France varies between 3 kg/ha 
(île de France) and 149 kg/ha (Bretagne). Net nitrogen surplus in Sicilia (Italy) 
is negative since the uptake of nitrogen by harvested crops is assessed to 
exceed the input levels that are available for plant growth. It is highest in 
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Lombardia (92 kg/ha), primarily due to the production of animal manure 
which exceeds the average level of Sicilia by some 110 kg/ha. Negative val
ues of nitrogen surplus remain relatively small in the assessments and deple
t ion of soils does not necessarily result in such cases. 

és Legend 

25 
25- 75 
75-125 
>=125 

Figure 2.2 Net nitrogen surplus in the European Union by region in kg N per ha in 
1990/91 (average of all farms) 

Source: FADN-CCE-DG VI/A-3; adaptation LEI-DLO. 

Net nitrogen surplus in the European Union of the average of all farms 
exceeds 125 kg/ha in Belgium, large areas of Germany (Schleswig-Holstein, 
Niedersachsen, Nordrhein-Westfalen, Bayern), France (Bretagne), and the 
Netherlands (figure 2.2). Surplus of phosphate of the average of all farms in 
EUR 12 is highest in Belgium, France (Bretagne), Italy (Lombardia), Spain 
(Cataluna and Madrid) and the Netherlands (figure 2.3). 
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Figure 2.3 Phosphate surplus in the European Union by region in kg P205 per ha in 
1990/91 (average of all farms) 

Source: FADN-CCE-DG VI/A-3; adaptation LEI-DLO. 

2.3 Mineral surplus and farm structure 

The 1990/91 FADN sample includes 58,450 farms, which in total repre
sent around 4.4 million farms in the EU (table 2.2). Utilized agricultural area 
(UAA) per farm is in the range between 6 ha in Greece and almost 110 ha in 
the United Kingdom. Utilized agricultural area per farm in EUR 12 is 22 ha. 
Cereals and grass in total cover more than half of the utilized agricultural 
area in all Member States considered, except for Greece and Portugal. The 
uti l ization of land to grow other forage crops exceeds grass in these two 
countries. More than half of UAA in Denmark is used to grow cereals. More 
than half of utilized agricultural area in Ireland, Luxembourg, Netherlands 
and United Kingdom is used to grow grass. Density of livestock population 
exceeds two livestock units per ha of utilized agricultural area (LU/ha UAA) 
in Belgium, Galicia (Spain), Bretagne (France), Lombardia (Italy) and the 
Netherlands. The share of pigs and poultry in total livestock population is 

30 



relatively high (i.e. more than 40%) in the regions wi th a high density, ex
cept for Galicia where grazing livestock includes 80% of total livestock 
population. It is highest in Denmark (60%). 

Net nitrogen surplus is relatively high in regions wi th a high density of 
animal population and their subsequent high supply of nitrogen from ani
mal manure. The latter exceeds 125 kg/ha in regions wi th animal density of 
at least 2 LU/ha utilized agricultural area. 

Table 2.2 farm structure of the average farm in 1990/91 

Country/region 

Belgium 
Denmark 
Germany 

Number of 
farms re
presented 
(x 1,000) 

51.9 
81.0 

373.9 
Nordrhein-Westfalen 51.0 
Rheinland-Pfalz 

Greece 
Spain 

Galicia 
Extremadura 

France 
Bretagne 
Limousin 

Ireland 
Italy 

Lombardia 
Sicilia 

Luxembourg 
Netherlands 
Portugal 
United Kingdom 

England West 
Scotland 

EUR 12 

30.2 
498.3 
690.6 

94.2 
36.0 

556.7 
57.5 
14.5 

140.2 
1,369.8 

66.3 
160.4 

2.3 
94.0 

448.5 
141.6 
30.6 
18.0 

4,448.9 

Number 
of farms 
in sample 

1,195 
2,274 
5,176 

719 
559 

5,987 
7,941 

887 
390 

7,531 
631 
211 

1,259 
19,527 

1,185 
929 
316 

1,580 
2,627 
3,037 

524 
412 

58,450 

Utilized agricu 
area (UAA) 

total 
(ha) 

25.5 
34.1 
28.9 
29.7 
22.6 

6.4 
22.0 

4.9 
36.2 
44.8 
28.8 
50.1 
34.7 

9.3 
16.5 
8.6 

50.0 
22.0 
11.8 

109.6 
83.7 

251.2 
22.2 

iltural 

of which in % 

cereals 

24 
56 
37 
46 
41 
45 
42 
12 
20 
33 
22 
11 
7 

32 
39 
34 
22 

9 
19 
26 
27 
12 
32 

grass 

44 
7 

37 
30 
32 

2 
13 
33 
40 
27 

8 
42 
83 
20 
19 
14 
57 
53 
15 
53 
46 
73 
31 

Live
stock 
density 
(LU/ha 
UAA) 

2.6 
1.5 
1.5 
2.0 
0.8 
0.6 
0.5 
2.2 
0.2 
0.8 
2.4 
1.0 
1.2 
0.7 
2.3 
0.2 
1.4 
3.7 
0.5 
0.9 
1.3 
0.5 
0.9 

Share in livestock 
population (%) 

grazing 
live
stock 

56 
39 
62 
42 
76 
94 
57 
80 
97 
74 
48 
96 
94 
70 
51 
97 
91 
48 
76 
81 
84 
97 
69 

pigs 
and 
poultry 

44 
60 
38 
58 
24 

5 
42 
19 
2 

26 
52 

3 
6 

30 
49 

3 
9 

52 
22 
19 
16 
3 

31 

Source: FADN-CCE-DG VI/A-3; adaptation LEI-DLO. 
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3. MINERAL BALANCE BY FARMING TYPE 

3.1 Introduction 

Mineral balances differ largely among farms because of differences in 
farm structure, cropping plan, livestock composition and management fac
tors. Balances at farm level therefore are presented by farming type. The 
information provided includes national averages of the balances of indi
vidual farms, weighted by the number of farms (including their area) repre
sented by the sample. Regional averages are only presented in case the net 
nitrogen surplus is considerably higher than the national average. The 
information is presented successively for cereal farms (section 3.2), general 
cropping farms (section 3.3), dairy farms (section 3.4), drystock farms (section 
3.5), granivore farms (section 3.6) and mixed farms (section 3.7). The assess
ments include six types which are regrouped from the principal farming 
types identified in FADN according to their technical and economic charac
teristics (CEC, 1989) (see also appendix 2). Horticultural holdings, vineyards 
and permanent crop holdings are not examined because the knowledge 
available of mineral requirements and mineral uptake for horticultural and 
permanent crops is rather l imited. Some concluding remarks are presented 
in section 3.8. 

3.2 Cereal farms 

Net nitrogen surplus of cereal farms across Member States ranges be
tween less than 10 kg/ha and almost 100 kg/ha. It is less than 10 kg/ha in 
Spain, Italy and Portugal and highest (96 kg/ha) in Germany (table 3.1). The 
average net nitrogen surplus of all cereal farms in EUR 12 is 32 kg/ha. Differ
ences among countries on net nitrogen surplus are mainly due to the 
purchase of fertilizers and manure rather than the supply of nitrogen from 
home-produced manure. The supply of nitrogen from manure at cereal 
farms on average is below 10 kg/ha because livestock production at such 
farms is very small. 

The purchase of minerals (in fertilizers or manure) across Member 
States is in the range between 23 kg/ha (Portugal) and 160 kg/ha (France). 
Net nitrogen surplus in Lombardia (56 kg/ha) is considerably higher than the 
national average. Such a difference in Italy between national and regional 
averages is mainly due to the relatively high purchase level in Lombardia of 
nitrogen in fertilizers and manure (126 kg/ha). The uptake of nitrogen by 
crops is lowest in regions with relatively low yields of arable crops (e.g. 
Greece, Spain and Portugal). 
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Table 3.1 

Country/regi 

Denmark 
Germany 
Greece 
Spain 
France 
Ireland 
Italy 

Lombardia 
Portugal 

Nitrogen bala 
in 

on 

United Kingdom 
EUR 12 

1990/91 

deposit
ion f rom 
the at
mosphere 

18 
31 

8 
6 

18 
10 
11 
23 

4 
20 
12 

nee (kg NIha) and phosphate 

Nitrogc 

production-related 

purchase 
of fer t i 
lizer and 
manure 

149 
152 
72 
36 

160 
149 

52 
126 
23 

133 
84 

manure 
produc
t ion 

9 
11 
6 
2 
5 

14 
4 
6 
5 

16 
6 

surplus (kg P2OJha) of cereal farms 

:n balance 

input 

to ta l 

158 
163 
78 
39 

165 
163 
56 

132 
28 

149 
90 

uptake 
by crops 

105 
94 
56 
39 

102 
118 
61 
98 
31 

110 
68 

surplus 

gross 

53 
68 
21 

0 
63 
45 
-5 
34 
-3 
40 
22 

net 

68 
96 
27 

6 
79 
51 
4 

56 
0 

55 
32 

Phosphate 
surplus 

0 
49 
37 
25 
57 

108 
22 

103 
1 
2 

28 

Source: FADN-CCE-DG VI/A-3; adaptation LEI-DLO. 

Table 3.2 Structure of cereal farms in 1990/91 

Country/region 

Denmark 
Germany 
Greece 
Spain 
France 
Ireland 
Italy 

Lombardia 
Portugal 
United Kingdom 
EUR 12 

Number of 
farms re
presented 
(x 1,000) 

12.3 
7.1 

31.4 
101.9 
35.3 

3.7 
101.8 

6.5 
10.3 
15.3 

319.1 

Number 
of farms 
in sample 

236 
129 
437 

1,118 
462 

29 
988 
117 
86 

261 
3,748 

tota l 
(ha) 

25.4 
30.6 
13.1 
50.5 
68.5 
34.7 
14.8 
21.8 
40.3 

122.9 
39.0 

Utilized agricultural area 

cereals 

81 
77 
89 
74 
75 
74 
82 
94 
53 
71 
75 

of which in 

oil seeds 

11 
11 

1 
5 

14 

-
1 
1 
4 
6 
6 

i (UAA) 

% 

sugar beet 

0 
1 
1 
0 
1 
1 
0 
0 

-
1 
1 

Source: FADN-CCE-DG VI/A-3; adaptation LEI-DLO. 

Differences among countries regarding the phosphate surplus of ce

real farms also arise mainly due to the input of minerals through purchase 

of fertilizers and manure, and to a limited extent to the production of ma-
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nure. About 7% of the total number of farms in EUR 12 are cereal farms. 
The FADN represents around 320,000 cereal farms, about two thirds of them 
are located in Spain and Italy (table 3.2). Net nitrogen surplus per farm in 
these two countries on average is low compared to the average of all cereal 
farms in EUR 12. This is due to a combination of low input levels of minerals 
and low uptake by crops. Utilized agricultural area per farm is in the range 
between 13 ha (Greece) and 123 ha (United Kingdom). The share of oil 
seeds in total UAA exceeds 10% at cereals farms in Denmark, Germany and 
France. The share of sugar beet in total UAA is of marginal importance at 
this farming type. 

3.3 General cropping farms 

Net nitrogen surplus of general cropping farms across Member States 
ranges between less than 10 kg/ha in Spain, Italy and Portugal and over 100 
kg/ha in Belgium, Germany and the Netherlands (table 3.3) 1). It was also 
less than 10 kg/ha at cereal farms in Spain, Italy and Portugal. Net nitrogen 
surplus of general cropping farms in EUR 12 (57 kg/ha) is higher than that of 
cereal farms (32 kg/ha). This also holds at the level of Member States, except 
for France, Ireland and Italy where net nitrogen surplus at general cropping 
farms is slightly below that of cereal farms. Net nitrogen surplus at general 
cropping farms exceeds that of cereal farms primarily because of the produc
tion of animal manure at such farms. 

Manure production at general cropping farms in EUR 12 (18 kg/ha) is 
threefold that of cereal farms in EUR 12. Manure production at this farming 
type is highest (55 kg/ha) in Belgium. Purchase of nitrogen from fertilizers 
and manure at general cropping farms in EUR 12 is about 30 kg/ha above 
the average level of cereal farms in EUR 12. Phosphate surplus at general 
cropping farms also exceeds that at cereal farms, except for France and Ire
land where phosphate surplus at general cropping farms is slightly below 
that of cereal farms. 

General cropping farms are far more important in EUR 12 than cereal 
farms. The number of general cropping farms represented by FADN is al
most 1.3 million (or 28% of the total number of farms), compared to almost 
320,000 cereal farms. Cereals cover about half the utilized agricultural area 
of all general cropping farms in EUR 12 represented by FADN. Growing oil 

1) The input of minerals by purchase of fertilizers and manure is very high in 
the Netherlands. This is due to the high share of potatoes and sugar beet in 
the cropping plan of farms. The total use of nitrogen from organic and inor
ganic sources is assessed to be 495 kg/ha (potatoes) and 370 kg/ha (sugar 
beet) (Janssens, 1993; personal communication) (see also appendix 5 for an 
investigation of mineral requirements and mineral uptake by crops). An 
important element which also needs to be considered here is the relatively 
low input level of nitrogen to grow grass, compared to assessments from 
other sources in the Netherlands (Poppe et al., 1994). 
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seeds and sugar beet is also an important part of the cropping plan of gen
eral cropping farms (table 3.4). 

Table 3.3 Nitrogen balance (kg N/ha) and phosphate surplus (kg P205lha) of general crop
ping farms in 1990/91 

Country/region 

Belgium 
Denmark 
Germany 

Niedersachsen 
Greece 
Spain 
France 

Northern cereal 
area a) 

Ireland 
Italy 

Lombardia 
Netherlands 
Portugal 
United Kingdom 

England East 
EUR 12 

deposit
ion f rom 
the at
mosphere 

33 
18 
31 
35 

7 
6 

18 

20 
10 
12 
23 
36 

4 
20 
22 
16 

Nitrogen balance 

production-related 

purchase 
of fer t i 
lizer and 
manure 

163 
160 
168 
178 
70 
46 

147 

165 
104 
62 

140 
430 

29 
142 
150 
117 

manure 
produc
t ion 

55 
25 
32 
25 
15 
5 

15 

13 
32 
10 
11 
11 
23 
30 
24 
18 

input 

to ta l 

219 
186 
200 
203 

85 
51 

161 

177 
136 
71 

150 
441 

52 
172 
174 
135 

uptake 
by crops 

133 
114 
107 
112 
58 
47 

101 

117 
87 
79 

122 
140 
45 

115 
118 
89 

surplus 

gross 

86 
72 
94 
91 
27 

5 
61 

60 
49 
-8 
28 

301 
7 

57 
56 
46 

net 

103 
83 

115 
118 
30 
9 

74 

76 
50 

1 
48 

333 
4 

68 
71 
57 

Phosphate 
surplus 

113 
4 

59 
65 
41 
30 
56 

38 
85 
26 

114 
216 

7 
6 
5 

40 

a) See appendix 1. 
Source: FADN-CCE-DG VI/A-3; adaptation LEI-DLO. 

Net nitrogen surplus at general cropping farms on average is assessed 
to be higher than at cereal farms. The share of other field crops in the crop
ping plan of general cropping farms exceeds that at cereal farms. These 
crops normally require higher nitrogen input than cereals do. 

The share of oil seeds in total UAA exceeds 10% in Denmark, Germany, 
Spain and France. The share of sugar beet in total UAA is highest in Belgium 
(22%) and the Netherlands (19%). The three arable crops distinguished in 
table 3.4 cover less than half the UAA in Ireland, the Netherlands and Portu
gal. This is partly due to the share of potatoes in total UAA of general crop
ping farms which is high in some countries (e.g. about 25% in the Nether
lands). 

The replacement of mineral fertilizers by organic manure is based on 
actual farmers' behaviour and varies between crops and countries (appendix 
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5, table A5.3). In most countries up to some 15-20% of nitrogen required 
can be achieved from organic manure. A modest utilisation of organic ma
nure at farms wi th a relatively high supply of organic manure implies that 
fertilizers need to be purchased, which results in a high surplus. In the Neth
erlands for example, mineral fertilizers cannot be replaced by organic ma
nure on acreage under cereals, while on other crops (e.g. potatoes and 
sugar beet) the replacement rate is around 50%. 

Table 3.4 Structure of general cropping farms in 1990/91 

Country/region 

Belgium 
Denmark 
Germany 

Niedersachsen 
Greece 
Spain 
France 

Northern 
cereal area a) 

Ireland 
Italy 

Lombardia 
Netherlands 
Portugal 
United Kingdom 

England East 
EUR 12 

Number of 
farms re 
presented 
(x 1,000) 

8.0 
24.6 
57.2 
13.0 

210.1 
151.8 
113.8 

38.3 
3.0 

482.8 
18.5 
14.0 

166.1 
21.4 
10.9 

1,253.0 

Number 
of farms 
in sample 

165 
523 

1,119 
280 

2,576 
2,049 
1,702 

689 
41 

5,519 
239 
334 
455 
480 
281 

14,965 

tota l 
(ha) 

37.5 
37.5 
39.2 
50.2 

6.7 
23.9 
55.8 

75.0 
48.8 

8.5 
15.4 
40.9 
10.5 

154.8 
179.4 

19.7 

Util ized agricultural area 

cereals 

47 
58 
56 
55 
52 
44 
51 

54 
39 
42 
45 
27 
25 
54 
55 
47 

of which in 

oi l seeds 

2 
14 
12 
6 
1 

14 
17 

12 

-
6 

14 
1 
2 
8 
8 

11 

i (UAA) 

% 

sugar beet 

22 
5 

11 
18 
4 
5 
4 

8 
10 

5 
9 

19 

-
6 
9 
6 

a) See appendix 1. 
Source: FADN-CCE-DG VI/A-3; adaptation LEI-DLO. 

Replacement rates are high for grain maize, fodder crops, fodder 
maize and grass in Greece, Spain, France, Italy and Portugal. In Spain, Italy 
and Portugal these crops have a considerable share in the cropping plan (the 
share of cereals is less than 45%). Small amounts of fertilizers need to be 
purchased and the surplus is low. An increase in replacement rates may be 
technically feasible. This wil l result in a better utilisation of organic manure, 
a lower input of fertilizers and hence lower surpluses. 
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3.4 Dairy farms 

The average net nitrogen surplus of all dairy farms in EUR 12 is 114 
kg/ha (table 3.5), which is double that of general cropping farms and more 
than threefold that of cereal farms. Net nitrogen surplus exceeds 150 kg/ha 
in Belgium, Denmark, Greece and the Netherlands. The supply of nitrogen 
f rom animal manure at this farming type is higher than purchase levels of 
fertilizers and manure for all regions except Bretagne. It exceeds 170 kg/ha 
(manure application levels under the Nitrate Directive, see also chapter 8) in 
Belgium, Denmark, Greece, Lombardia and the Netherlands, and is only 115 
kg/ha in Bretagne. Mineral input by purchase of fertilizer and animal ma
nure is also above the average of EUR 12 in these regions wi th the exception 
of Greece (26 kg/ha) and Lombardia (62 kg/ha). Phosphate surplus at dairy 
farms exceeds 100 kg/ha in Bretagne and the Netherlands. 

Table 3.5 Nitrogen balance (kg N/ha) and phosphate surplus (kg P2Os/ha) of dairy farms 
in 1990/91 

Country/region 

Belgium 
Denmark 
Germany 

Nordrhein-
Westfalen 

Greece a) 
Spain 
France 

Bretagne 
Ireland 
Italy 

Lombardia 
Luxembourg 
Netherlands 
Portugal 
United Kingdom 

England West 
EUR 12 

deposit
ion from 
the at
mosphere 

33 
18 
30 

38 
8 
7 

17 
17 
10 
18 
23 
27 
36 

4 
18 
20 
21 

Nitrogen balance 

production-related 

purchase 
of ferti
lizer and 
manure 

175 
159 
121 

130 
26 
62 
66 

125 
54 
47 
62 

129 
221 

34 
70 
85 
92 

manure 
produc
tion 

197 
201 
129 

131 
247 
169 
101 
115 
119 
150 
204 
132 
383 
120 
153 
156 
146 

input 

total 

372 
360 
250 

262 
272 
231 
167 
239 
173 
198 
266 
261 
604 
154 
223 
241 
238 

uptake 
by crops 

184 
152 
113 

120 
46 

111 
78 
98 
68 
99 

105 
126 
188 
82 
86 

100 
101 

surplus 

gross 

188 
207 
138 

142 
227 
120 
89 

141 
104 
98 

160 
135 
416 

73 
137 
141 
137 

net 

162 
165 
129 

140 
161 
76 
76 

124 
79 
72 

122 
123 
337 
40 

108 
114 
114 

Phosphate 
surplus 

87 
26 
43 

45 
86 
55 
68 

210 
35 
47 
73 
58 

113 
22 
33 
32 
54 

a) The area of arable crops and grass is less than 1 ha on more than 5% of the number of 
farms represented. The interpretation of figures per ha is difficult at these farms with a 
small area. Figures can reach extreme values. See also Section 1.4. Mineral surpluses are not 
presented in the report in case they exceed 10,000 kg/ha. They are depicted as «• in such 
cases. 
Source: FADN-CCE-DG VI/A-3; adaptation LEI-DLO. 
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In total there are almost 600,000 dairy farms in EUR 12 which are rep
resented by the sample of FADN. Utilized agricultural area at dairy farms in 
Greece, Spain and Portugal is less than half that of the average in EUR 12 
(28 ha). The area arable crops and grass is less than 1 ha on more than 5% of 
the dairy farms represented in Greece (see footnote in table 3.5). Figures on 
a per ha basis can reach extreme values on such farms. Animal density of 
dairy farms exceeds 2 LU/ha UAA in Belgium, Greece, Spain, Lombardia and 
the Netherlands (table 3.6). Net nitrogen surplus is also relatively high in 
these regions with the exception of Spain. The use of fertilizers is relatively 
low in Spain compared to other Member States. The density of grazing live
stock per ha of forage crops in the Netherlands is smaller than the density of 
total livestock population per ha of utilized agricultural area. This pattern is 
contrary to that of other Member States and is due to the presence of 
granivores (mainly pigs) at dairy farms in the Netherlands. 

Table 3.6 Structure of dairy farms in 1990191 

Country/region 

Belgium 
Denmark 
Germany 

Nordrhein-Westfaler 
Greece 
Spain 
France 

Bretagne 
Ireland 
Italy 

Lombardia 
Luxembourg 
Netherlands 
Portugal 
United Kingdom 

England West 
EUR 12 

Number of 
farms re
presented 
(x 1,000) 

13.4 
15.3 

132.6 
i 11.9 

2.4 
64.9 

125.9 
30.7 
55.7 
78.4 
14.6 

1.3 
37.9 
26.5 
35.2 
11.1 

589.7 

Number 
of farms 
in sample 

191 
430 

1,329 
160 
24 

1,378 
1,426 

248 
455 

2,461 
390 
209 
487 
346 
721 
171 

9,457 

Utilized agricultural 
area 

tota l 
(ha) 

28.9 
35.9 
29.3 
31.8 

6.3 
7.3 

38.4 
30.0 
33.5 
14.2 
19.6 
52.3 
29.0 

9.0 
61.5 
61.1 
28.3 

(UAA) 

of which in % 

grass 

71 
14 
67 
74 
25 
52 
45 

9 
86 
51 
45 
59 
84 
37 
67 
59 
60 

other 
forage 
crops 

22 
48 
15 
10 
37 
40 
41 
75 
12 
39 
42 
19 
13 
54 
26 
31 
28 

Livestock density 

to ta l LU 
per ha 
UAA 

2.2 
1.9 
1.6 
1.6 
3.2 
2.1 
1.2 
1.4 
1.5 
1.8 
2.5 
1.4 
3.1 
1.5 
1.8 
1.9 
1.7 

n r a i m n 
y rd£iny 
livestock 
(LU per 
ha forage 
crops) 

2.2 
2.9 
1.9 
1.8 
5.1 
2.2 
1.4 
1.6 
1.5 
2.0 
2.8 
1.7 
2.7 
1.6 
2.0 
2.0 
1.8 

Source: FADN-CCE-DG VI/A-3; adaptation LEI-DLO. 
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