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OVERVIEW: PATHWAYS TO PHOSPHORUS SECURITY

PART I:
Phosphorus scarcity
& vulnerability

PART II:
Phosphorus security &
sustainable strategies
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PART I:

PHOSPHORUS SCARCITY &
VULNERABILITY
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Phosphorus underpins all food systems
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LINKING PHOPHORUS SECURITY & FOOD SECURITY

FOOD SECURITY

Cordell 2008 4
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* Phosphorus is essential to all living organisms,
has no substitute in food production & cannot be
‘manufactured’

» There will always be a global demand for
phosphorus

* Chemical fertilizers (N,P,K) have contributed to
feeding billions of people by boosting crop yields

+ Today, modern agriculture is almost totally
dependent on phosphate rock to produce
fertilizers to sustain high yields

BACKGROUND: THE CURRENT SITUATION

Institute for Sustainable Futures, UTS
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BACKGROUND: THE CURRENT SITUATION
PRSNG|

PHOSPHATE ROCK END USES
3%

* Phosphate rock is a finite, non-renewable
resource and the world’s high-quality
reserves are becoming scarce

*  90% of mined phosphate rock for food
production

+ Awareness and response to
phosphorus pollution (eutrophication),
but little on long-term phosphorus security

® Fertilizers
Animal feed
Industrial P

Data: IFA, 2010 P4 derivatives
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DEPENDENCE ON PHOSPHATE ROCK

Rapid population growth,
urbanisation, intensive agriculture

Global sources of phg

26 and the Green Revolution =>
24 increase in fertilizer production.

Recycling organic nutrients
22 dramatically decreases
20 Most manure was

recycled; Human waste
18 recycled in China;
No such thing as
16 1 synthetic or processed
fertilizer.

Repeated famines
and soil degradation
in Europe triggered
use of other sources

Phosphorus (MT/a of P)

14 of fertilizers (guano,
round bone).
12 g ) Discovery of
10 - phosphate rock.
8 o
Human excreta Q
6 &
0]
4 Guano 2
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FUTURE P DEMAND?
P ERSONEEEEE———

Global phosphorus fertilizer consumption
20 , forecast

Future demand?

* Population growth
» Changing diets
Developing « P deficient soils
countries « Biofuels

* EV batteries?

Phosphorus (Mt/a P)
=

Developed
4 countries

1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 2012 2017
Year

Data: IFA
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UNEVEN DISTRIBUTION: P IN SOILS

P deficits (kg P ha ' yr") P surpluses (kg P ha yr”) el
&~ [_Lowest quartile (0 to-0.8) [ Lowest quartile (0 to 2.5)

I Lower-middle quartile (-0.8 to -1.9) [ Lower-middle quartile (2.5 to 6.2)

I Upper-middle quartile (-1.9 to -3.2) Il Upper-middle quartile (6.2 to 13.0)

I Top quartile (-3.2 to -39.0) I Top quartile (13.0 to 840.0)

MacDonald et al., 2011

Institute for Sustainable Futures, UTS
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BACKGROUND: THE CURRENT SITUATION

2008 price spike: US$50/tonne to US$430/tonne
Food prices soar
Oil prices soars
Fertilizer (N, P, K)
prices soars

Phosphate rock commodity price
450 T‘” =

- I‘/\
E s
b
~a 4o
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Food riots
Fertilizer riots

250 144

200

US $/tonne

150

100

50

0
Jan-06 Jul-06 Jan-07 Jul-07 Jan-08 Jul-08 Jan-09 Jul-09 Jan-10  Jul-10 Jan-11 Jul-11

Data sources: World Bank Commodity Price Data; Minemakers Limited
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BACKGROUND: THE CURRENT SITUATION

[ “731 i
+ Crisis >> peak phosphorus in media Dho;g;ggt of worlq

» Vigorous debate today: will we run out of s Sh"l’fage
phosphorus? 30 yrs — 300 years?

AMERI(.:AN .

Scientist
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SCARCITY: MORE THAN JUST PHYSICAL

Cordell & White 2011

P IN EARTH'S CRUST = 4 x 10> TONNES

A4
PHOSPHATE ROCK RESOURCES

Tonnes ‘in the ground’
is not the same as
tonnes ‘on the field’
accessible to farmers

P CONSUMED IN FOOD
BY GLOBAL POPULATION

3x10% TONNES P/YR

REUTERS

© Cordell 2014

1. PHYSICAL SCARCITY: PEAK PHOSPHORUS

» Like oil, phosphate rock will eventually reach a production peak due to
energy and economic constraints - estimated peak P this century
(2025-2084)

» Timing of peak uncertain,
but widely recognised:

Production

. . .. (Mt P/a)
* quality is declining
(less P,O5, more impurities) f
« access is more difficult B | :
! (<)
* energy increasing P
. . . H §
costs increasing s
+ wastes increasing g
(e.g. phosphogypsum) | ©
2011 20252033 20702084 2102 2311-2411 Year

LEGEND:
A=Mohr & Evans (2013); B=Cordell et al (2009); C=GPRI, 2010; Cordell et al, 2011b; D=Walan (2013); E =Fixen (2009); F=IFDC (2010)

Institute for Sustainable Futures, UTS
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1. PHYSICAL SCARCITY
P ERSONEEEEE———

Environmental costs of phosphate rock:

+ Energy: Mining, processing and transport (ship, rail, road) is energy intensive
- 30 million tonnes transported each year

+ Radioactive waste: 1 tonne of phosphate => 5 tonnes of radioactive
phosphogypsum waste (stockpiled)

* Heavy metals: e.g. cadmium,
uranium, thorium naturally present —
can transfer to soils (yet accepted in
organic agriculture)

m X\“‘ e ‘:"-‘:L i

\

avad,

www.epa.gov
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2. MANAGERIAL SCARCITY: INEFFICIENT PHOSPHORUS
USE IN THE GLOBAL FOOD SYSTEM

Losses: non-arable

s, landi, water NATURAL ENVIRONMENT

(biomass, land, water)

GLOBAL FOOD SYSTEM

Vegetation

Grazing

09 124

Livestock feed additives

17.5

80% P lost
between mine
and fork!

Wastowater of
excreta reuse

Distribution Food chain looses

Mning osses: fosses: Crop sses: b B Ao
wasies, e.g. (watsr, (pestsidisease/natural sl
phosphogypsum atmosphere, destruction, buming, wid

Tk food waste)

land)

animal consumption)

Cordell et al, 2009
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Angola
$828

Thailand
$282

Malawi
$321

+ African farmers in some landlocked countries can pay
2-5 times more than European farmers for fertilizers,
due to: high transport costs (road/rail), handling, duties, corruption

Farm-gate fertilizer costs

3. ECONOMIC SCARCITY: LACK OF ACCESS TO PHOSPHORUS

» Farmers need both short- and long-term access to fertilizers
+ < billion farmers lack purchasing power to access fertilizer markets

s8 | s s

$220

$126

$- $100 $200 $300 $400

US$/tonne

BProduct cost ®Shipping ®Port handling ©Duties “Inland transport costs © Dealer cost margin & Other costs

$500

$600

$700 $800

Data: IFDC, 2007
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>

>

‘Silent’ demand from farmers with
low purchasing power in
sub-Saharan Africa

Phosphorus inequity:

African continent
largest high quality phosphate rock

Low soil fertility
Poorest farmers

lowest P fertilizer application rates

High food insecurity

3. ECONOMIC SCARCITY: LACK OF ACCESS TO
PHOSPHORUS

DOMESTIC PHOSPHATE i
MINES ' ROCK Lt
2 “573Msp T 322MiaP
el 038P
——

 ROCK PFERTLZER

P ROCK SRR P FERTRIZER
B s

IMPORTS 308 MraP IMPORTS

01 wap

Cordell et al, 2009
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4. GEOPOLITICAL SCARCITY: REMAINING RESERVES

Morocco: 75% share
Distribution of & occupies Western
World Phosphate Rock Reserves BEELEEN(RIERACRIN

resolutions
) All farmers need phosphorus,

yet just 5 countries control
China: major around 85% of the worlds

producer; imposed i
2 135% export ari remaining phosphate rock
in 2008 reserves

India, Australia, EU: all
dependent on imports
(vulnerable to price fluctuations

Uslar‘;fs"t'%‘:zg'u‘ggr"ds ' and supply disruptions)
consumer, importer,
exporter. Now has ~ 25
years left of own reserves

Data Visualization from Uniview visualization software by SCISS AB;
Data sources: USGS (2011)

© Cordell 2014

5. INSTITUTIONAL SCARCITY: WHOSE RESPONSIBILITY?

Lack of effective global phosphorus governance:

» there are currently no international or national policies, guidelines or
organisations responsible for ensuring long-term availability and
accessibility of phosphorus for food production

* “The market will take care of it” Market system governing by default —
alone not sufficient to ensure equitable, timely, sustainable

*  Whose responsibility is long-term
phosphorus security? Governance of
phosphorus is fragmented between

many different sectors and stakeholders

34 Sustainable Phosphorus Summit, 2012

Institute for Sustainable Futures, UTS
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Human intervention of phosphorus
in the global food system

Phosphorus is essential for all ving
ter, nts, animals &

GLOBAL FOOD
SYSTEM

" centuries (S2.1)
Phosphate rock mining,
) processing & transport currently
FERTILIZER @ more scarc
expens ice of phosphat

will also increase further (S:

AGRICULTURE &
LIVESTOCK

MANURE|| SOIL |/CROPS" the rest is wasted at all stages
1621 12 1

FOOD !
PROCESSING from mine to field to fork (S2.2)

We produce 3.5 million fonnes of P in
our excreta globally each year
almost half of this in urban areas (S7)

P can be recovered from human
excreta, wastewater, food & other
urban waste: eused as a
P manure & mineral fertizers) & have renewabl fertiizer (S4)
accumuiated large stocks of P, m
in sub-Saharan Africa are still P
due to low application rates (S3..

| Whie some soils in North America &
Europe have been over-fertized (with

Soil erosion from agriculture & effluent
-of-d:

e system
liution o
) " ~-COASTAL- = {  water& toxic a ms (S1)
. * includes grass/pasture = _WATERS-_ g

Units: Mt/a of P = million metric tonnes of P per year

— Cordell & White 2014

© Cordell 2014

PHOSPHORUS DICHOTOMIES

Global phosphorus fertiizer consumption

. Global challenge: scarcity % pollution . E
Food security: obesity * undernourishment
Distribution of reserves: producers * importers
Fertilizer use: over-application % under-application
Soil phosphorus: surplus * deficiency

Farmer issues: accessibility * managing excess
Fertilizer demand: increasing * decreasing

Phospharue (s of )

Cordell & White 2014

MacDonald et al., 2011

Institute for Sustainable Futures, UTS
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PART II:

PHOSPHORUS SECURITY &
SUSTAINABLE STRATEGIES

© Cordell 2014

HARD LANDING VS SOFT LANDING

> Business-as-usual future:

— If we don’t change current phosphorus use trajectory, we are
heading for a hard landing: increasing energy, costs and
waste, volatile prices, geopolitical tensions, reduced
farmer access to fertilizers and reduced crop yields and
food insecurity

> Sustainable future:

— Phosphorus security ensures all farmers have short- and
long-term access to sufficient phosphorus to grow enough
crops to feed the world, while maintaining ecosystem
integrity and sustainable livelihoods

Institute for Sustainable Futures, UTS
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system by increasing the number of people fed per tonne
demand while maintaining food/agricultural output

geopolitical risks in producing countries

phosphorus and C:N:P ratio, organic matter, moisture

by reducing phosphorus losses/waste throughout the
food system, from mine to field to fork

COLLECTIVE GOALS FOR PHOSPHORUS SECURITY

> Agricultural productivity: Increase overall phosphorus use efficiency of the food

> National security: Reduce dependence on phosphorus imports through
diversification of sources, to buffer against price fluctuations and

> Soil fertility: Ensure soils are fertile in terms of total bioavailable
> Farmer livelihoods: Ensure farmers have access to affordable

phosphorus fertilizers and in a bioavailable & manageable form A

> Environmental integrity and productivity: Close phosphorus cycles

> Ecological integrity: Reduce leakage of phosphorus from
land to avoid eutrophication & pollution of rivers, lakes and oceans

P input, or reduce total P

| =

\¢

© Cordell 2014

Ecological
thresholds

NAVIGATING WITHIN A ‘SAFE OPERATING SPACFE’

Rural livelihood

Food security
B thresholds

thresholds
Present
SAFE OPERATING _ Future?
SPACE -~
Economic Cordell et al 2014
thresholds

Institute for Sustainable Futures, UTS
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> Averting a crisis is possible, but no single solution!
> Substantial investments required
70

Business as usual

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070

Year

PREFERRED FUTURE PHOSPHORUS SCENARIOS
P ERSONEEEEE———

REUSE - HUMAN EXCRETA

MEASURES
REUSE - MANURE

PHOSPHATE ROCK

Cordell & White 2013

SUSTAINABLE P MEASURES
EFFICIENCY - MINING & FERTILIZERS

T EFFICIENCY - AGRICULTURE
S

=

. EFFICIENCY - FOOD CHAIN
=

2

2 CHANGING DIETS

% REUSE - FOOD/OTHER WASTE

é REUSE - CROP RESIDUES

DEMAND
MEASURES

SUPPLY

© Cordell 2014

Losses:
non-arablo soil

landfi, water grazing

$
TR
|_|—'=f?r

LEGEND:

S

Treated or

]
RENEWABLE | T
AGRICULTURAL AGRI
SOURCE FERTILIZER ' SOIL & crops > commoniTies MY FOOD > “”""‘"5‘
PHOSPHATE PASTURES L
ROCK
FERTILIZER -
A T =%
1 = 11
o Lo
phosphogypsum Erosion lossos Crop lossos Post-harvest  Food chain kooses
stockple losses

untreated

INTERVENTION POINTS IN THE FOOD SYSTEM
P RSO ———

£L0Z SHUM 3 [18pI10D

Institute for Sustainable Futures, UTS
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INTERVENTIONS IN AGRICULTURAL SECTOR

FERYIL!ZERS CROPS

AGRICULTURAL SOIL

? ?

NON-AGRICULTURAL SOIL WATER

LEGEND.

Cordell & White 2013

© Cordell 2014

INTERVENTIONS IN LIVESTOCK SECTOR

SUPPLEMENTS

@ @ qcuuuns HAY)
FERTILIZERS ? ?
1 ) Wg;uws@_> ANMALS .@_.

pstock [

PASTURE SOIL i
NON-AGRICULTURAL SOIL WATE

LEGEND.

Cordell & White 2013

Institute for Sustainable Futures, UTS
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TOOLBOX OF SUSTAINABLE P SUPPLY & DEMAND MEASURES

SUPPLY MEASURE (S) DEMAND MEASURE (D)

Recycling New source Efficiency Reduce demand

(s1) () (D1) (D2)

Mining (M) MS1.1 - mine tailings" ID1.1 — reduce avoidable losses MD2.1 - (all other measures)
Fertilizer (F) FD2.1- (AD2, LD2, PD2)
5 AD2.1 - plant selection
AS1.1 - crop waste™* AS2.1 - (FS2) L
Agriculture (A) B - AD2.2 — improved soil
AS1.2- (LS1, PS1, WS1) AS2.2 - green manure parel
abs LUT:s=apprrcato D2.1 — plant selection
LS1.1 — manure ***
. " 5 LD1.4 - soil testing ( R2.2 - improved soil
'('I:‘)'”m" & Fisheries 'I:gl § - gl‘;"; a I(sS|12.1lgr::r(:|2l;'ha‘e 7ok 1.5 - erosion reduction acteristics
Syt b LD1.6 — microbial inoculants ) .3 — animal selection
i LD1.7 - phytase enrichment W82 4 — changing diets
— manure P reduction
— wastewater management
-
PS1.1 —food production waste
Food production (P) _ leman
PS1.2 - cooked food waste aloreparation
additives
W WD1.1 - repaifing
wi WD1.2 — minimizing
Wastewater & human 4 stewater i
excreta (W) Wi at?
wi
W Cordell & White 2013

http://infviz.com/releases/phosphorus/australia/© Cordell 2014

http://infviz.com/releases/phosphorus/global/test/

INTERACTIVE FUTURE P SCENARIOS

Interactive Future Phosphorus Scenarios for the Global Food System, v.2.0

Phosphorus Supply (Mt) Phosphorus Demand (Mt)

l Supply Waste Future Compact Farming
Horticulture

I Human Excreta vestock in Confinement

Manure . Unfertilized Pasture

Phosphate R Fertilized Pasture

Assumptions  Reset

Linképing University & Institute for Sustainable Futures, UTS (2012)

Institute for Sustainable Futures, UTS
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e.g. Sweden’s target
40% P recycled from
sewage

© Cordell 2014

POLICY PALETTE

e.g. awareness-raising
through web-material, media

e iaton e.g. Fertilizer Industry’s

“4Rs” Nutrient Stewardship
Coordination

e.g. Pcap

e.g. financial incentives
for farmers to soil test

e.g. Plevy

Cordell & White (2013) after Dunstan (2008)

© Cordell 2014

P SUPPLY CURVE: SAVED OR SUPPLIED P

A

e.g. WS 1.1-1.6
(regulatory
instrument)

Marginal
unit cost of
P mitigation

($/t of P)

e.g. AD1
(economic
instrument)

e.g.PD2.1
(communicative
instrument)

S
>

Cordell & White 2013

Cumulative annual P saved or supplied (t/a of P)

Institute for Sustainable Futures, UTS
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TRUE COST OF A TONNE OF P?

REAL COSTS
P ~
P L
FINANCIAL COSTS
P >
<€
USER (TRMER) cosT EXTERNALITIES
A
PRODUCER COST ! _

Waste: . o
Port 'piies Overland Dealer Corruptr| | Energy/ | Algal" mine, Cd, Geopolitcal F'n',fﬁl?,gss'
market handiing g transport cost $ GHG blooms phospho-  risks RS
price $  margin ®) | 62 gypsum
($2001) $

P o
fertilizer Sh|p$p|ng

Cordell 2014
If we value the true cost of phosphate rock, we might:

« Use it more sparingly (to extend the life of high quality rock for ourselves
and future generations)

+ Diversify P sources (with lower societal costs)
» Share responsibility for these costs and consequences (EPR)

© Cordell 2014

PHOSPHORUS VULNERABILITY ASSESSMENT

* What works in one region may be inappropriate
and ineffective in another region. In what ways
is India or sub-Saharan Africa or Australia most
vulnerable to P scarcity?

* Phosphorus vulnerability: the degree to which
a given food system is susceptible to harm due to
the dimensions of global phosphorus scarcity

* How sensitive is the food system and what
adaptive capacity exists?

» Informs priority adaptive strategies to increase
the resilience of a food system.

Institute for Sustainable Futures, UTS
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PHOSPHORUS VULNERABILITY IS CONTEXT-SPECIFIC

- Morocco's occupation of Western Sahara
- China's P export tariffs et
- price of P/fertilizers

!

|
|
|
|
NON-P STRESSORS: )
|
|
|

\ EXPOSURE el

Cordell & Neset, 2014

- profile of P end uses

- logistics infrastructure
- net P exports

- status of aquatic P load
relative to thresholds

\

- farmers purchasing fertilizers
- fertilizer use practices

- changed soil fertility

- crop yields, food production
- farmer income

-
EXTERNAL FACTORS | NATIONAL FOOD SYSTEM
|
P STRESSORS | INTERNAL FACTORS
- finite, non-renewable resource ) )
- changing P rock quality & accessibility | - dependence on P imports - degree of recovery in place
- mine development lag time | -ownership of P rock - degree of monitoring/
- Morocco's control of 74% of the reserves | -l profile of P sources feedback in place

- degree of policies in place
-R&D

- P end-user knowledge

!

- global energy price

- changing diets (4 food demand) SENSITVITY ADAPTIVE CAPACITY
- price of ag/food commodities - capacity to cope

- climate change and variability (short-term)

- climate change mitigation/adaptation IMPACTS: - capacity to adjust

(longer-term)

|

- farmer livelihoods

- food security ADAPTATION
- diversifying P sources
- recycling
- efficiency

VULNERABILITY

<— _ monitor/feedback

© Cordell 2014

v
luence ~ ™~

Global dief - -~~~ - -
norms.

Global
farmer

distance

(beef, live animals, wi

Net food exporter, but net P importer (5" largest)
‘ Naturally P-deficient soils
‘\ * Invested in P-intensive agricultural exports

heat, dairy)

Declining investment in agricultural R&D

Infrasiructure RN ; , } ' .
investment . - .
\ \ \ ] \
\ . R Value of e
B Australian < --- Australia's GDP :
S o dollar - I
— ;
e )emand for Australian Australian "~
T i agricultural \
LEGEND. nmodities  + -~ - - - ==~ . security
‘ Austral -7 H A N -
Gobal  --- = causallink s . .
variable Popuiation ! T = Australian Seellll I
sustainabilty diet norms
goal

Levies

Health of
Australian
aquatic
ecosystems

(drough, flood, fre)
/ *

security

Cordell et al, 2013

Institute for Sustainable Futures, UTS
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POTENTIAL ADAPTIVE PATHWAYS TO BUFFER FARMS
AGAINST VULNERABLE FERTILISER PRICE INCREASES

> National stakeholders identified
multiple pathways that could lead
to phosphorus vulnerability in Suained Prce
the Australian food system by oy
exploring what if? scenarios
(perturbations in the system).

> Potential adaptive pathways
to increase the resilience of the ;
food system (e.g. investing in g '0)
phosphorus recycling from
excreta and food waste or
improved farm practices such as
soil testing) were then mapped
and trade-offs explored

X
Cordell et al 2013

© Cordell 2014

IMPLICATIONS FOR AGRICULTURE & FOOD SECURITY

> If current trajectory not altered: impending phosphorus scarcity is likely to
have serious consequences for food security: reduce agricultural
productivity and smallholder farmer access to fertilizers and food -
particularly in developing countries

> Vulnerability and adaptability to phosphorus scarcity is
context-specific, no single solution to phosphorus security

> Future-oriented and systems frameworks can guide identification of
priorities to increase resilience of food systems (conversely, not doing so
can result in perverse outcomes, investment in ineffective/insufficient
sustainable phosphorus strategies)

> Look for synergies that can simultaneously address phosphorus scarcity,
pollution, water scarcity, climate change, energy scarcity, etc.

> Integrate phosphorus security into development goals (e.g. SDGs) and
agendas, including food security, environmental change, resource scarcity

Institute for Sustainable Futures, UTS
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Shifting the current trajectory towards more
desirable futures is possible if all key goals
and associated stakeholders are included,
to co-define and implement
more scientifically credible, policy salient
and legitimate phosphorus strategies.

© Cordell 2014

GLOBAL PHOSPHORUS RESEARCH INITIATIVE

> Joint initiative co-founded in 2008 (UTS & Linkdping University)
Today - 6 research organisations across Australia, Europe and
North America

First platform of its kind
Aim:

o to facilitate quality interdisciplinary research on
global phosphorus security for future food
production.

o networking, dialogue and awareness raising
among policy makers, industry, scientists and
the community on the implications of global
phosphorus scarcity and possible solutions.

Institute for Sustainable Futures, UTS
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1. Research:

o PhD theses

food security

GPRI ACTIVITIES:
1. RESEARCH, 2. COMMUNICATION & 3. POLICY

o E.g. Peak P, future global scenarios

o Workshops — e.g. international P &

o Academic & popular science articles

© Cordell 2014

Phosphorus and Global Food Security
A Synthesis

2. Communication:

GPRI ACTIVITIES: COM

Website www.phosphorusfutures.net

3rD "‘
SUSTAINABLE Sy by
PHOSPHORUS
SUMMIT

Media

O O O O O O

THE s28TIMES

AMERICAN

Scientist

comtions [ o e s
raseroutsze A A A

Does Peak Phosphorus Loom?

Scientists make the case that easily a
esser \ent are being depleted

to rame everonmerts

Declaration on phosphorus security
Sustainable P Summit series (4)

Scientific and industry conferences
Global Phosphorus Network omermes ol

SPIEGEL ONLINE INTERNATIONAL

A more important™P

Institute for Sustainable Futures, UTS
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@ Main Menu Home

* Home
# Who We Are Welcome to the website of the

# Why Phosphorus Global Phosphorus Research Initiative
* Peak Phosphorus

* Food Security

* Phosphorus Recovery

The Global Phosphorus Research Initiative (GPRI) is a
collaboration between independent research institutes in Europe,
Australia and North America. The main objective of the GPRI is
to facilitate quality interdisciplinary research on global

* Publications phosphorus security for future food production. In addition to

* News research, the GPRI also facilitates networking, dialogue and

awareness raising among policy makers, industry, scientists and
* Links the community on the implications of global phosphorus scarcity
# Contact and possible solutions.

The GPRI was co-founded in early 2008 by researchers at the
Institute for Sustainable Futures at the University of Technology,
Sydney (UTS), and the Department of Water and Environmental
Studies at Linkdping University, Sweden. Today, GPRI members
also include the Stockholm Environment Institute (SEI) in
Sweden, the University of British Columbia (UBC) in Canada and
Wageningen University in The Netherlands.

The Global Phosphorus Network is live! Join now
[Read more..]

Sustainable Phosphorus Summit to be held in Arizona, 3-5 February 2011
[Read more. ]

GPRI Statement in response to IFDC "‘World Phosphate Reserve & Resources' Report
[Read more.]

What's new!

© Cordell 2014

GPRI ACTIVITIES: POLICY =

o Australian P stakeholder workshop

o EU Sustainable Use of Phosphorus project

o UNEP Yearbook chapter on P

o National Strategic Phosphorus Advisory Group
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EMERGING ISSUES
IN OUR GLOBAL ENVIRONMENT
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RESEARCH SUPPORT & RECOGNITIONS

FUNDING SUPPORT (2008-2014) RECOGNITIONS (2010-2013)

+ Future Earth + Eureka Prize for Environmental Research

+ Commonwealth Department of Agriculture (2012)

* Rural Industries Research & Development Corp » Banksia Merc-Benz Environmental Research Award
* Grains Research & Development Corporation (2012)

» CSIRO Sustainable Agriculture Flagship » Top 100 Most Influential People

* lan Potter Foundation (Sydney Magazine, 2012)

» Mercedes-Benz Environmental Research Award » UTS Vice-Chancellor's Award for Excellence in

» Swedish Research Council FORMAS Leadership (2011) and Early Career Research (2013)
»  Wentworth Group of Concerned Scientists » 100 Women of Influence

* Global Phosphate Forum (Australian Financial Review & Westpac, 2013)

* Novozymes

» Minemakers Pty Ltd

Yarra Valley Water
University of Technology, Sydney
» Commonwealth Dept of Education, Science & Training

© Cordell 2014

GLOBAL PHOSPHORUS RESEARCH INITIATIVE

THANK YOU!

For more information visit:
www.phosphorusfutures.net
or

www.isf.uts.edu.au

or email:
Dana.Cordell@uts.edu.au

39 SUSTAINABLE P SUMMIT, SYDNEY 2012
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