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Historical global sources of phosphorus fertilizers (1800-2000)
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Regional Consumption of Phosphate Fertilisers as P,05
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Dominated by East Asia, the Americas and South Asia, followed EAOSTAT 2009
by Europe ’

Poverty indicator: Africa uses 2 -3 Kg P/ha compared to world
average of 35
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Trends in Global Fertilizer Use

Worldwide Growth in Fertilizer Use

Fertilizer use has
been growing faster
in developing
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Trend Iin Fertilizer Use in the EU

Fertilizer Nutrient Consumption in the EU-27
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90% of the Phosphorus Reserves are in 5 Countries

Legend

- Phosphate Rock Reserves - Top Five Countries (% of global reserves)
m These 8 countries account for 65% of global sulphuric acid production

Sulfuric acid which is used in extracting the phosphorus is found in a limited number of
countries as well, mainly in the north; so there are several geopolitical challenges ahead of us

Caldwell, SEI, based on USGS, 2009



Phosphate Rock Economic Reserves, 1997 -2009

(from USGS summaries)
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The definition of economic rock reserves is not standardised. China has changed the definition
twice after joining the WTO in 2003. In 2009 they downgraded their economic reserve by 30%.
There is a need for a world standard and global governance T still non -existent.



Phosphate production (MT)

World rock phosphate production
vs world population
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Phosphorus preduction (M1 Flyr)
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1000 metric tons

Depletion of Global Economic Phosphorus Reserves
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Phosphate Rock Production and Price Development
(Vaccari, 2009)

U.S. PRODUCTION IN DECLINE AS PRICE SOARS
Phosphate Rock Production (millions of metric tons)
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The experience of 2008 showed how volatile the phosphate prices can be, this time
brought on by the biofuel market when oil was running at 140 USD per barrel; this
created a global food security problem which only eased off with the Wall St crisis.



The Scenario Ahead

pot prt : I
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the US will deplete its commercially -viable reserves
within 25 -30 years

the global reserves at present extraction rates will last
less than 75 years

phosphorus production from rock could peak by 2030
| after which demand will exceed supply

90% of the reserves are in 5 countries (geopolitical
Insecurity)

as fertilizer prices rise, falling farm output and growing
food insecurity are likely to provide challenges for which
the world is unprepared

so far UN agencies, governments and international NGOs
have failed to acknowledge, let alone respond to the
problem




Challenges Ahead

A
A

efficiency of extraction is 50% to 70% and needs to be increased

efficiency of use: 17 Mtons of P are produced per year for fertilizer
and only 20% ends up in foodstuffs and most is not recycled

agricultural reforms

A  reduce livestock density to avoid accumulation of P in feedlot
areas

A erosion and runoff control to reduce P loss

A reduction of over application of P fertilisers

recovery and reuse of phosphorus from organic waste sources

A animal manure

A human excreta and Obiosolidso
A household organics (green bag programmes)

A other organics from solid waste

necessary changes in food consumption including less beef

slash and burn practices to mineralize the bound P in agrosoils will
cause significant air pollution and even global cooling

from




EU: A Net Importer of Phosphorus in Feed,
Feedstock and Fertilizer
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Schroder and Smit (after Richards & Dawson, 2008)




Accumulation Rate of P in Surface
Agrosoils in the EU

P surplus on soil surface balance of agricultural land
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