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Title 
Reporting estimates on the effects of agri-environmental measures on the main phosphorus (P) fractions 

Submitted by: 
Shared Waters project (contact antti.iho@luke.fi) 

Description of measure 
Currently, BSAP targets are given as a sum of all species of P. P losses from agriculture mainly comprise 
of particulate P (PP) and dissolved P (DP). Problematic for agriculture is 1) measures that decrease 
erosion and PP increase the loading of DP (Dodd and Sharpley 2016) and 2) for eutrophication, DP is 
more potent than PP (Baker et al 2014). Estimates on the long-term bioavailability of PP range between 
20% and 60% (Uusitalo et al 2003). There is a risk that further efforts to reduce TP result in decreases in 
PP but increases in DP. This accelerates the eutrophying potential of P loading, as found in several sites in 
the USA (Jarvie et al 2017). For BSAP, we should define the effects of currently used and proposed 
measures on PP and DP loading. The final aim is to encourage the HELCOM countries to include P 
fractions in their load monitoring programmes and to base load reduction measures on cost-
effectiveness analysis accounting for P bioavailability. 

Activity:  
Agriculture (mainly) 

Pressure: 
Input of phosphorous 

State: 
Nutrients 

Extent of impact: 
The measure would impact the fundaments of policy design and follow up. Mitigating climate change 
and improving soil health increases the pressure to increase vegetation cover in arable land. We must 
identify, quantify and manage the risk of the ensuing DP loading. The measure has potential to be 
applied to other loading sources, too, in addition to agriculture. It is possible that entailing P 
bioavailability in the Baltic Sea protection context would fundamentally change some of the prevailing 
water protection measures and speed up meeting the environmental targets 



Effectiveness of measure 
The measure is at the core of the concept of efficiency. A simple calculation to exemplify. The set up: 
1) P loading from an agricultural field must be cut by 10%. Initial PP 1.8 kg/ha, DP 0.2kg/ha -> TP 2 kg/ha  
2) Measure ALPHA found to be cost-effective. It decreases PP to 1.4 kg/ha/y and increases DP to 0.4. 
Final TP 1.8kg/ha/y; reduction 10%; cost of the measure 10 €; unit abatement cost: 50€/kg   
3) Alternative measure BETA would decrease DP by 0.1kg/ha, not affect PP; cost 100€; unit abatement 
costs: 1000€/kg. BETA is 20 times more expensive than ALPHA. 
 
Now assume we take into account  (and know) the long-term bioavailability of PP. Define the abatement 
costs in terms of eutrophying P = DP+bioavailability*PP. Typical range of hundreds of estimates in 
literature between 20% and 60% at the edge of field. Define the unit costs for 20%, 40% and 60% PP 
bioavailability. 
 
60%: Initial loading of eutrophying P: 0.6*1.8+0.2=1.28 kg/ha/y. Loading after measure ALPHA: 
0.6*1.4+0.4=1.24kg/ha/y. Reduction 0.04kg/ha/y. Unit Abatement cost ALPHA 250€/kg/y. 
Eutrophying P Loading after measure BETA: 1.18kg/ha/y. Unit Abatement cost BETA 1000€/kg/y (not 
affected by PP bioavailability. 
 
PP bioavailability 40%: Initial loading of eutrophying P: 0.92 kg/ha/y. Measure ALPHA increases the 
loading of eutrophying P by 0.04 kg/ha. Abatement costs would be infinite and the cost-effective choice 
would be BETA.   
 
To sum up: Efficiency of P abatment from agriculture hinges upon 1) the relative effects of measures’ 
effects on DP and PP loading (this information will be collected in the measure) 2) long-term 
bioavailability of PP (comprehensive information on this will be provided by the Shared Waters project]. 

Cost, cost-effectiveness of measure: 
We propose starting with a pilot country/basin. Low cost measure, effects on future policies unknown.  

Feasibility: 
Desktop exercise, full feasibility 

Follow-up of measure: 
Reporting from member states, implications on eutrophying P loading calculated 

Background material: 
Shared Waters project page: http://www.samassavedessa.fi/en-US, Similar activitites in the Chesapeake 
Bay protection area: https://www.chesapeake.org/stac/events/assessing-the-environment-in-outcome-
units-aeiou-using-eutrophying-units-for-management/ 
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