
UK P flows with focus on 
proposed indicators for 
decision makers 

Cynthia Carliell-Marquet & James Cooper 
School of Civil Engineering,  
College of Engineering and Physical Sciences 
 

University of Birmingham, UK.  

c.m.carliell@bham.ac.uk 
 

ESPP BioRefine Workshop 
DONUTTS, Ghent 3-4 Sept 2015 

mailto:c.m.carliell@bham.ac.uk�


The original project: Towards closed-loop P 
management for the UK Water Industry 
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All the information in this 
presentation is taken from this 
reference:  

Cooper, J and Carliell-Marquet, C 
(2013) A substance flow analysis of 
phosphorus in the UK food 
production and consumption 
system. Resources Conservation and 
Recycling (74) 82-100.  
 
   



UK P imports and exports in 2009 

77 kt P/y 



UK P imports and exports in 2009 

31 kt P / yr as food consumed by UK 
population (imported + produced) 



P in UK agriculture (arable and grassland) 
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P source inputs to agricultural land 
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P inputs to arable versus grassland 
Arable land Grassland 
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P outputs 

Annual surplus of 50.5 kt P / yr 

P inputs to arable & grassland vs outputs as crops and grasses 

70% of manure P 
to grassland 

65% % of mineral 
fertiliser P to arable land 

Conversion efficiency = 81% 



P in UK wastewater (2009 data)  



Using country-scale SFA to develop indicators of 
sustainable phosphorus management 

• Suggested indicators:  
– Net imports (kg P/person) 
– Agricultural efficiency (%) (divide P outputs by P 

inputs) 
– Agricultural input from mineral fertilisers (%) 
– P recycled from wastewater (%) 
– Losses to water bodies and landfill (kg P / person) 



Using country-scale SFA to develop indicators of 
sustainable phosphorus management 



Using country-scale SFA to develop indicators of 
sustainable phosphorus management 

Lowest net imports 
Highest 
agricultural 
efficiency 

Second highest P 
recycled from 
WW 

Remember 2009 was a year of low fertiliser application for the UK! 

Lowest mineral 
fertiliser input 



Some conclusions ….. 

• UK is a net importer of P (56% as fertiliser). 
• ~ 60% of P input to agricultural land is from animal 

manure . 
• Major loss of P from the UK system is to water 

bodies (~ 60% from WTW, rest from diffuse 
pollution). 

• P accumulates in UK soils (~38 kt P/yr) mostly 
associated with manure application to grassland. 

• Disposing sewage sludge incineration ash to landfill 
loses ~ 6 kt P / yr. 
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