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Global N production & diSpersion

Human Nr
Production:
(Tgyr?)
1860: 15
1995: 156
2005: 191

2005 sources:
Haber Bosch: 121
Biol N fixn: 45
NOx emission: 25

Galloway et al. Science (15 May 2008)
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Feedlots with 100,000 cattle
Chicken farms with 2,000,000



Past change — future risks

Global fertilizer use
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“The shape of nitrogen to come” (Nature, 20 Feb 2013)

Based on FAO estimates
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The five key thireats ofiexcess Nitrogen

The WAGES of
too much nitrogen
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Nitrogen Damage Costs & SOUKECES

DAMAGE COSTS OF NITROGEN POLLUTION

Agriculture and fossil-fuel burning load the environment
with reactive nitrogen, affecting water, soils and air.
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Cost to European Union (billion €)

m Agriculture m Sewage
i m Fossil-fuel burning = Other
Human health Ecosystems Climate Industry

EU Damage cost: 70 - 320 billion € / year

Nature 14 April 2011



Science Policy SUPPOrt: ==t Lo
UNECE Task Force on Reactive Nitrogen

» Scientific input to support revision of UNECE
Gothenburg Protocol & long-term strategy:
— Mitigation of agricultural nitrogen.

— Regional nitrogen budgets to support strategy
optimization

— Relationships between nitrogen and food choices

— Knowledge building on nitrogen in EECCA countries.

— Nitrogen options within the green economy.
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5 Lo PRICKITIES for ammonia mitigation

1. Low-emission land application of manure & fertilizer:
a) Application of cattle, pig & poultry slurry & solid manure
b) Low emission use of urea fertilizer (ban is not proposed)

2. Animal feeding strategies to reduce N excretion, from cattle,
pig & poultry.

3. Low-emission techniques for all new stores for cattle and pig
slurries and poultry manure.

4. Strategies to improve N use efficiencies and reduce N
surpluses, with N balances on demonstration farms,

5. Low-emission techniques in new and largely rebuilt pig &
poultry housing.



Slurry spreading:
aWide range ofilow-emission
techniques are available

Splash Plate Spreader
- 1950s technology

Trailing Shoe Slot Injector

The car and the exhaust pipe...



Nitrogen: Food SECURIT O Food  UXUR/2

« Often said: “We need N for food security”

« European Nitrogen Assessment (2011)
— 85% of N In EU harvests goes to feed livestock

— The average European eats 70% more protein
than needed for a healthy diet

— Europe is a net importer of N in feed & food
* The reality Is Food Luxurity

— Society wants “the security of food luxury”

— The key challenge to optimize (reduce) meat
consumption to improve our quality of life




£650-a-year nitrogen
pollution ‘could be
reduced by eating
less meat’

Press Comment on the
European Nitrogen
Assessment

Metro 10 April 2011:



Nitrogen and a Demitarian EUrope?
Example scenario 0fi50% consumption: reduction

Aspect Unit Reference -50% meat, dairy and eggs
Protein

Average daily intake g cap? day? 83 75

Proportion of animal origin % 60% 36%

Red meat

Average daily intake g cap? day? 88 47

Compared with the RMDI % 207% 107%

Westhoek and the TFRN-EPNF (under review)
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The Nutrient Nexus
a master-key to many global challenges
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Full Chain NUEy »
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Ten key actions nutrient management

Agriculture

1. Improving nitrogen use efficiency in crop production
2. Improving nitrogen use efficiency in animal production
3. Increasing the fertilizer N equivalence value of animal manure

Transport and Industry

4. Low-emission combustion and energy-efficient systems
5. NO, capture and utilization technology

Waste & Recycling

6. Improving food supply efficiency & reducing food waste
7.Recycling nitrogen (and phosphorus) from waste water systems

Societal consumption patterns

8. Energy and transport saving
9. Lowering the human consumption of animal protein

Integration
10.Spatial optimization and integration



“20:20 for 2020
2090 better NUE: savmg 200ME N per yr by 20)20,

N saving as kg N
per ha per yr

[ Joo-25

[ 25-50

I 5.0-10

B 10- 100

B 100 - 250

D No data available

Benefits expressed here as equwalent N saving / ha per year
from the Full-chain NutUE target




“20:20 for 2020~
20% better NUE: saving 20 Mt N per yr by 2020

Bottom line for the

Nutrient Green Economy
($US billion/year)

Fertilizer Saving 23
+Env+Health benefits 160

— Implementation 12

= Net Benefit 170



Our Nutrient World:

A new Inter-governmental focus

* There Is no global treaty that links the many benefits
and threats of altered N & P cycles.

Options
* UN Framework Convention on Climate Change
* UN Convention on Biological Diversity

« To extend and strengthen the mandate of the
Global Programme of Action for Protection of the
Marine Environment from Land-based Activities
(GPA)



Tiasks for an inter-governmentail
Process on the global N challenge

Global assessment of nutrient linkages, benefits
threats and Green Economy opportunities

Investigate practice options, agree indicators and
set targets for improved N management

Address barriers to change, fostering education,
stakeholder discourse and public awareness

Quantify the multiple benefits of meeting the
targets: inc. how these support other global treaties

Monitor time-bound achievement of the targets



Resource outiook:
Global' Environment Facility

 Global nitrogen cycle, toward an International
Nitrogen Management System (INMS)

* Opportunities

Indicator refinement, moving to operational delivery to
support countries, inc benchmarking

Sharing and development of mitigation and
management practices — understanding barriers

Regional demonstration on contrasting challenges, inc.
East Baltic, Black Sea, Central Asia, N China Plain,
Central Asia, SS Africa, S. Asia)

Supporting the inter-governmental processes



