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The Nitrogen Snowball 

• Joined up management of the nitrogen cycle to 

strengthen the common cause between 

environmental, food & energy security challenges 

– What would a global science policy support process 

for nitrogen look like? 

– What are the issues to connect? 

– What are the main, research, demonstration and 

communication challenges? 

• Why should the world be talking nitrogen? 
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Nature 14 April 2011 

www.nine-esf.org/ENA 



Five key threats 

The WAGES of  

too much nitrogen 
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European Nitrogen Assessment, 2011 

Plus Food & Energy Security 



The Big Idea 

• A science support process for international 

policy development on nitrogen.  

• Examples of science support 

• IPCC – but not the best example?  

• CBD – INI provides the N indicator for CBD.   

• Others, LRTAP, GPA.  

• We can all think of examples and should learn 

from them. 

 



Elements of INMS 

• Nature and location of major nitrogen sources and flows 

• Nitrogen benefits and nitrogen threats  

• Capability to deliver this information, with integrated 

models, cost-benefit analysis, development of performance 

indicators 

• A combination of global analysis and regional 

demonstration 

• Successes, barriers to change, and how to overcome those 

barriers.  

 



Nitrogen Damage Costs & Sources 

 

Nature 14 April 2011 
EU Damage cost: 70 - 320 billion € / year 



EU benefit-cost ratios: NH3 & NOx mitigation 
Product from ENA & GAINS 

Van Grinsven et al. (Environmental Science and Technology, 2013) 
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TFRN engagement  
Global Partnership on  

Nutrient Management 

Global Programme of Action for the 

protection of the marine environment 

from land-based activities. 
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“20:20 for 2020”  
20% better NUE: saving 20 Mt N per yr by 2020 

Benefits expressed here as N saving / ha per year (Full-chain NUE) 

N saving as kg N 

per ha per yr 

Bottom line for the Green Nutrient Economy ($billion/year)  

Net Benefit 170= Fert Saving 23 + Env+Health 160 –Implementation 12 



Past change – future risks 
Global fertilizer use 

Sutton and Bleeker Nature 2013 

based on FAO projections  



• Halving EU meat & dairy 

intake would reduce N 

pollution by 40% 

Nitrogen on the Table 

Westhoek et al., 2014 

• NUE of the food system 

increases from 22% to 44% 



Climate and global ammonia emissions 

Sutton et al. Phil Trans. Royal Society, London 2013 (suppl.  Mat.) 
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International 
Nitrogen 

Management 
System  
(INMS) 

GPA:   
Global Programme of 
Action for the Protection 
of the Marine 
Environment from Land-
based Activities 

FLAG STAG

PANS

Identified N 
Risks

-Too much
- Too little

N Fluxes, Levels 
& Distribution
-Water, Air, Land

-Agricultural
-Industrial, -Trade

Extent of threats
Water, Air, Soil 

Pollution, Climate, 
Biodiversity, Food & 

Energy Security

Development of 
Indicators

Budgets & balances 
Efficiency Indicators
Key Levels & Effects

Options for 
Action

-New Technologies
-Efficiency measures

-Citizens choices

Measurements, 
data & statistics

Measurements, 
data & statistics

Hydrological,
meteorological  & bio-
geochemical models

Biological & 
biogeochemical 

models

System & Integrated 
Assessment Models

Data on Cost & 
Benefits

Valuation of 
benefits & 

threats
- Food, Energy & 
Environ security Programs & 

Policy Options
-Integration of key 

messages
-Linking global and 
regional analysis

Technical support to GPA
-Report status & trends

-Options with costs-benefits
-Successes & barriers

-Technical advice

Information exchange 
with other science-policy 

processes & stakeholders:
Inc. reporting of co-benefits to 
UNEP, CBD, IPCC/FCCC, IPBES, 
FAO, WHO, UNECE and other 

regional conventions etc

Monitor Progress 
Successes & limitations

Evaluation of barriers 
to change

Technical, financial & 
socio-political data

BID

CBAG

STOAG

Scenarios

& Goals

New technologies & 
other options; 

Pilot Demonstration



Linking International Nitrogen Policy Frameworks 

Biodiversity: 

CBD 

Marine: 

GPA  
+ regional 

Stratosphere: 

Montreal 

Protocol 

Air Quality: 

LRTAP  
+ regional 

INMS 
International Nitrogen 

Management System 

(Science Support Process 

linking threats & benefits) 

Policy Arena 

for Nitrogen 

UNEA,OECD.. 

Climate: 

UNFCCC 

Overarching Goals including 

Economy Wide Nitrogen Use Efficiency  
More food and energy with less pollution 



Modelling to support the needs of 

nitrogen-related policy making 

Needs of international conventions and policy makers 

Demonstrate how feasible improvements in N management 

translate into quantified co-benefits 

Improved food and energy security 

Reduced climate & pollution threats 

In net economic terms 



Tasks for INMS pump priming 

1. Take stock of the current model situation 

2. Consider what we should try to model - framework 

3. Assess how models can deliver on this framework 

4. Consider how we can link models and data 

5. Engage with the community to asses short and long 
term possibilities  

6. Agree priority linkages to work with 

7. Use this to make recommendations for global and 
regional modelling 

8. Consider how this can strengthen and support INMS 
and what authorisation would be needed 
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Workshop Themes 

• WG1: Nitrogen threats and benefits  
Which issues need to be linked in models? 

• WG3: Policy linkages 
What measures for better N management need 

to be in the models? 

• WG3: Linking compartments & Issues 
How should the nitrogen cycle be linked up 

when formulating nitrogen IAM models? 

• Cross-cutting topic 
What are the data implications and needs? 




