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Agriculture – a global player

● 40% of global area
● 30% of greenhouse gas emissions
● 70% water withdrawal
● 2 x N and P fluxes
(Foley et al. Nature 2011)

Max Roser (2015) – ‘Land Use in Agriculture’. 
http://ourworldindata.org/data/food-agriculture/land-use-in-agriculture/



N2 (g) + 3 H2 (g) ⇌ 2 NH3 (g)

Nitrogen + Hydrogen  ⇌ Ammonia
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Galloway et al, Science 2008

Global nitrogenTransport
50 million tonnes per year 
equal to:
1/3 of all industrially 
produced N



Inorganic fertilizer applications have increased 10 times

Share of harvested products have decreasedLassaletta et al., Environ. Res. Lett. 9 (2014)



Nutrient Use Efficiency

NUE



Inputs vs outputs of N and P as  harvested crops

Svanbäck et al. 2019



Compiled by Baltic Eye from data in Clark and Tilman, 2017. Svanbäck et al. 2019
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Nitrogen flows in the Baltic Sea 
catchment



Nitrogen flows in the Baltic Sea 
catchment

Reduce fertiliser imports 
1 000 000 – 1 700 000 t N

2 600 000 t N

1 500 000 t N



Details

Components of NUE (2010, tons)

Crop production 2,373,509 

Inputs
Manure excretion 1,878,242 
Fertilizer 2,593,710 
Atmospheric deposition 116,360 
Crop N-fixation 292,777 

subtotal 4,881,089 

NUE 49%

Manure excretion 1,878,242 
Losses 724,534 
Manure produced 1,153,708 

NUE with manure losses 57%



Fertilzer vs riverine laods

Howarth et al., 2012

Swaney et al. 2014



Fertilizer use EU perspective



Solutions

Barriers

Trade deals encourage the export of livestock products.

Strong and growing global demand for livestock products.

Low awareness of environmental and health issues.

EU scale: Baltic Sea catchment no hot spot.



The Challenge…….for the Globe and the Baltic
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