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Phosphorus  - a few facts

Phosphorus is an 
essential element in 
all animals and 
plantsplants
Key ingredient in 
fertilizer
Humans each require u a s eac equ e
about 3 gm 
phosphate per day
The world is now 
d d hdependent on the 
finite commercial 
sedimentary rock 
phosphorus depositsphosphorus deposits
Extraction is growing 
ca 6% per yr now
Neither the UN or EU 
monitor P rock 
extraction
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P‐Rock Extraction 2012 (210 Mtons) 
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75% of the global capacity to extract P today is 
limited to US, China, Morocco and Russia; not 
being monitored by either UN or EU
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Top P-rock Exporting Countriesp p g

T t l f 30 Mt/  t d d  Th t’  l  16% f th  l b l t i d  Total of 30 Mt/yr traded. That’s only 16% of the global amount mined. 

From HCSS 2012
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Main Sources of P-rock in the EU (Mt/yr)

From HCSS 2012A



P‐Rock Reserves 2013 (67 Gigatons) 
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Iraq reserves reduced by >5 Gtons in Jan 2013 by USGS. US and Chinese cheap 
reserves depleting within 30-40 years. Morocco near monopoly developing.
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3 Scenarios Towards Global Depletion of ”commercial” Phosphorus

400

450 with 10% global energy in crops
65 Gt P-rock consumed in 48 yrs 

350

400

k 
(M

t p
er

 y
r)

with Africa using world avg P/ha on 300 M ha 
65 Gt P-rock consumed in 126 yrs
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10% global energy as crops will deplete all cheap P in <50 yrs 
Rosemarin et al 2011 International Fertilizer SocietyA



Global Supply Chain Losses of Phosphorus: 
From Mine to Fork
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for the EU it is 25%



Cadmium Content of the Commercial Phosphate Rocks
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Draft EU regulation limit 20 mgCd/kg P2O5 
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• 2008 price peak, during the ”food-crisis”, resulted in 

Fertiliser NPK market price fluctuations
2008 price peak, during the food crisis , resulted in 
huge declines in fertiliser consumption by farmers 

• Especially P in Europe
F   i   l k f  l i   • Farmers are starting to look for alternatives to 
fertiliser….
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Conclusions
Phosphorus is an essential daily component of our diet and 
agriculture system and the world is dependent on finite 
fossil sources
Commercial sources are dominated by only a few countries 
and these are outside the EU
Rock phosphate extraction is not monitored by weither the p p y
UN or the EU
Geopolitical changes could affect the stability of supply
Global demand mainly from the developing countries is y p g
increasing currently at 5-6% per year and prices are 
increasing
Only about 16% of the mined P-rock is traded
Only 20-25% of the mined P-rock ends up in the food we 
eat
Now important to become more efficient with how we use 
the mined sources and secure and reuse the P we have in 
manure and solid and liquid waste streams
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