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ÅImpacts, causes and costs of nutrient losses 

ÅSolutions to close the mineral cycles 

ÅCase studies 

ÅProject deliverables 

ÅOutcomes of the regional conferences 
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The nutrient 
cyclesô challenges 
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Impacts and causes of nutrient losses 
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ÅSimilar high-level impacts over all regions with nutrient losses 

Impacts on é 
 

ü Climate (GHG emissions) 

ü Air (particulate matter, odour)  

ü Water (acidification, marine and freshwater eutrophication) 

ü Soil (acidification, soil  fertility) 

ü Biodiversity (microorganisms, birds, fish) and ecosystem services 

ü Human health (related to air, water and soil pollution) 

é due to farming systems  

& agricultural practices 
 

Å Livestock breeding  

Å Fertiliser application  

Å Soil management  

Å Water management 

Å Farm land management 

é and enhanced by 

environmental conditions 
 

Å Soil 

Å Climate 

Å Landscape 

  

é but also industrial activities and urban settlements. 
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Three types of solutions to close mineral cycles 
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3. Control the 

contamination 

pathways 

2. Improve 

nutrient 

efficiency 

Water 

Air 

Soil 

A wide range of solutions is applicable in crop, livestock and mixed farming 

systems. However, most relevant solutions depends on the local specificities and 

challenges.  

1. Reduce the 

sources of 

contamination 
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Case studies 
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Murcia 

Spain 

Brittany 

France 

Lombardy 

Italy 

Weser-Ems 

Germany 

Midtjylland 

Denmark 

North-Brabant 

Netherland 

Southern and  

Eastern Ireland 

Ireland 

Wielkopolskie 

Poland 

Identifying regions with nutrient losses 
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Criteria to select  

key nutrient-saturated areas 
 

ÅHigh level of nitrogen and/or phosphorus 

losses 

ÅTrend in nitrogen losses over the past 

years 

ÅRisk of environmental pollution (air 

emissions and nutrient load (N, P) in 

water) 

ÅDiversity in farming systems 

ÅDiversity of climate and soil conditions 

Nutrient losses can be encountered across different 

regions and contexts. 
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Project team and stakeholdersô consultation 
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Project team  

(number of regional-

expert reviewers) 

Affiliation 

LEI Wageningen 

UR 

4 experts 
(3) ZLTO (farmers union) 

(1) PBL (Netherlands 

Environmental Assessment 

Agency) 

DG ENV  

(Project Oversight) 
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Project team and stakeholdersô consultation 
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Project team  

(number of regional-

expert reviewers) 

Affiliation 

Technical University of 

Denmark (DTU) 

2 experts 
(1) AgroTech 

(1) Vestjysk Landboforening (farming advisory) 

DG ENV  

(Project Oversight) 
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Project team and stakeholdersô consultation 
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Project team  

(number of regional-

expert reviewers) 

Affiliation 

DG ENV  

(Project Oversight) 

Ecologic Institute 

(co-leader) 

4 experts 
(1) Thuenen Institute 

(1) River Basin Commission Weser 

(1) Chamber of Agriculture, Lower 

Saxony 

(1) OOWV (regional water supply 

company) 
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Project team and stakeholdersô consultation 
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Project team  

(number of regional-

expert reviewers) 

Affiliation 

DG ENV  

(Project Oversight) 

7 experts 
(1) WWF Poland  

(1) Ministry of agriculture and rural 

development 

(2) Agricultural Advisory Centre, 

Brwinow 

(1) Inspection of Environmental 

Protection 

(1) Institute for the improvement of 

arable land and grassland 

(1) National Marine Fisheries 

Research Institute 
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Project team and stakeholdersô consultation 
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Project team  

(number of regional-

expert reviewers) 

Affiliation 

DG ENV  

(Project Oversight) 

University of Milano 

4 experts 
(1) ARAL (Regional breeder union) 

(1) Regione Lombardia (local authority) 

(1) Coldiretti (farmers union) 

(1) CIA (farmers union) 
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Project team and stakeholdersô consultation 
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Project team  

(number of regional-

expert reviewers) 

Affiliation 

DG ENV  

(Project Oversight) 

3 experts 
(2) Tegasc (Ireland national authority 

for agriculture and food development) 

(1) South Eastern River Basin District  
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Project team and stakeholdersô consultation 
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Project team  

(number of regional-

expert reviewers) 

Affiliation 

DG ENV  

(Project Oversight) 

BIO (co-leader) 

5 experts 
(1) Seine-Normandy water agency  

(1) ONEMA (French national agency 

for water and aquatic environments) 

(2) FNSEA Brittany (farmers union) 

(1) INRA Rennes 
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Project team and stakeholdersô consultation 
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Project team  

(number of regional-

expert reviewers) 

Affiliation 

DG ENV  

(Project Oversight) 

3 experts 
(1) UPM (University Politecnica Madrid)  

(1) Technical University of Cartagena 

(1) CARM (local authority) 
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Impacts & causes of nutrient losses 
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ÅThe extent of  the impacts varies with the region-specific drivers 

(example of Germany) 

üAmmonia emissions and acidification of forests and 

damages on ecosystem health 

üSoil acidification 

üEutrophication and algal bloom in marine water affecting 

biodiversity 

 

é due to   

ÅHigh density of poultry, high 

production of manure, over-

fertilisation  

ÅUncovered manure during 

storage 

ÅBiogas production: conversion of 

grassland, additional organic 

fertiliser 

é and enhanced by  

ÅSandy and nutrient-poor 

soils (sensitivity to nitrate 

leaching and dry periods) 

Nitrate leaching to groundwater in Weser-Ems (Germany) 

16 
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Good practices 
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ÅBased on the region-specific causes of 

the impacts and what has already been 

done in the region 
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Good practices 
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Central Denmark 
 

Adding legumes in grassland 

 

Slurry acidification 
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Good practices 
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Weser-Ems, Germany 
 

Improving fertilisation 

management plans for all 

agricultural sites 

 

Improving manure storage 

and cover  
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Good practices 
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Wielkopolskie, Poland 
 

Sedimentation ponds 
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Good practices 
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Lombardy, Italy 
 

Drip irrigation 

 

Manure treatment through 

anaerobic digestion 
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Good practices 
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Murcia, Spain 
 

Separating liquid and solid 

fractions of manure 

 

Fertigation 
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Good practices 
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Brittany, France 
 

Processing manure 

(nitrification/denitrification 

system and anaerobic 

digestion) 
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Good practices 
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Southern and Eastern 

Ireland 
 

Optimising grazing 

 

Optimising the timing and 

quantity of application 
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Good practices 
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North Brabant, 

Netherlands 
 

Adjusting drainage system 

(control of groundwater 

table on plot level) 
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Costs of nutrient losses 

Four categories of economic value damages and examples 
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ú 

Clean up and 
restoration 

costs 

Use value 
damages 

Non-use / 
passive-use 

value damages 

Policy action 
costs 

Brittany (FR) 
 

Algae clean-up 

on the beach 
 

ú 1.4 million  

in 2012 

Lombardy (IT) 
 

Loss of winter tourism due 

to climate change caused 

by GHG emissions 
 

ú 29.11 million 

for the prospective period 

2006-2030 

North-Brabant (NL) 
 

Willingness to pay 

for biodiversity 
 

ú 13 million 

per year 

(reported in 2007) 

Denmark 
 

50 000 hectares of 

buffer zones 

established (Action 

Plan on the Aquatic 

Environment III) 
 

375 million DKK 

(c. ú 50.3 million) 

(2005-2015) 
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Project deliverables 

27 Closing Mineral Cycles  ï 18 November 2014 



© 2014  BIO Intelligence Service 

Study 
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A. Background and selection of the regions 

1. Introduction 

2. Effects of agriculture on nutrient cycles 

3. Solutions to reduce the impacts of nutrient 

losses 

4. Identification of nutrient saturated and nutrient 

scarce regions 

 

B. Case studies  

for each region, the case study is composed by: 

1. Impacts of farming systems in selected regions 

2. Causes of the impacts 

3. Costs of environmental and health effects in 

selected regions 

4. Good practices to reduce the impacts in the 

selected regions 
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Database of solutions 
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Classification of solutions to nutrient losses according to the following aspects: 

ÅNutrients targeted 

ÅType of lever for increasing resource efficiency 

ÅExpected effects on the nutrients losses and related impacts (climate, air, water, soil, biodiversity and 

human health): benefits and trade-offs 

ÅCo-benefits and other trade-offs not related to nutrients 

ÅLinks with climate change mitigation/adaptation 

ÅConditions for effectiveness 

ÅTechnical and knowledge requirements for farmers 

ÅImplementation and running costs 

ÅPossible economic benefits or losses for farmers 

ÅCombinations/incompatibility with other measures 

a publicly-available Excel file covering 75 measures with filters and sorting 
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Database of solutions 
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For example, below is an extract of the synthesis table of the database of solutions providing: 

Å a qualitative assessment of expected impacts for the different environmental compartments and for health, 

Å as well as some elements of feasibility, 

of three solutions related to managing water efficiently: 

ÅIrrigation ï Preferrably use drip irrigation 

ÅIrrigation ï Multiphase or cyclic irrigation 

ÅIrrigation ï Timing of irrigation / irrigation scheduling 
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Leaflets 
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Leaflets are practical and region-specific guidance 

documents for the farming community that content: Example of a « top 6 practices » sheet for Lombardy (Italy) 

1. Background information (applicable to all leaflets) 

Å Role of nutrients in agricultural production 

Å Nutrient losses ï A problem to be addressed? 

2. Region-specific information 

Å Agricultural structure 

Å How does nutrient losses affect [the case-study 

region] and what are the causes? 

Å How does nutrient losses affect farming business 

and society in [the case-study region]? 

Å What has already been done to address the 

problem in [the case-study region]?  

3. Set of region-specific good practices  

Å Top 6 practices 

Å Further good practices on farm level 

4. Further information 

Å Further actions needed 

Å Further relevant links (including region-specific 

networks) 


