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N2O – Greenhouse gas

Ravishankara et al. 2009

N2O – Ozone depleting substance

Ravishankara et al. 2009
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N2O largest remaining ozone threat

Ravishankara et al. 2009

The international ozone regime

• 1985 Vienna Convention and its 1987 Montreal 
Protocol

• Consumption of controlled ozone depleting 
substances (ODS) has decreased by 98% 

• Signed and ratified by every country

• Universal participation

• Successful financial mechanism and well-
respected assessment panels

• “Start and strengthen”

• Better climate treaty than Kyoto Protocol
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Successful industry involvement

• Leading CFC manufacturers (e.g. Dupont, 
Honeywell) supportive of ozone regime

• Captured significant portion of new market for 
CFC alternatives

• Substantial influence on ozone regime through 
assessment panels and national delegations

• Important ozone and climate benefits 
achieved while simultaneously protecting and 
enhancing industry interests

The legal case

• Ozone regime has clear legal authority to 

control N2O

• Could be added via an amendment to 

Montreal Protocol or new protocol under the 

Vienna Convention

• Partnership opportunities with current and 

post-2012 international climate regime
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Emissions & mitigation opportunities

Agriculture

• Technology

- Controlled-release fertilizers, nitrification/urease

inhibitors…

• Farmer behavior

- 4Rs: Right product, right rate, right time, right 

place

• Consumer behavior

- Food wastage, meat consumption…
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Challenges & opportunities to 

managing agricultural N2O

• Food security

– How to preserve and increase crop yields while 
reducing N2O?

• Equity

– How to allow regions that vastly under-fertilize to 
increase fertilizer use while globally reducing N2O?

• Nitrogen cascade

– Tight coupling of N cycle means that one atom of 
nitrogen can cascade through a variety of chemical 
forms, each with a different impact on environment

Ozone regime applied to N2O

• Production and consumption, not emissions

– Focus on fertilizer consumption (and use 

efficiency) rather than N2O emissions

• Experience with agricultural sector

– Methyl bromide phase out: Montreal Protocol 

financial mechanism helped retrain farmers in 

developing countries to use ozone friendly 

practices and technologies
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Opportunities for fertilizer industry

• Similarities between CFC and fertilizer industry

• Ozone regime taking on N2O could spark 
increased demand for enhanced efficiency 
fertilizers and fertilizer services

• Any decreases in projected revenue due to 
increased fertilizer use efficiency could be 
offset by an increase in fertilizer services and 
enhanced efficiency products with higher 
profit margins

Conclusions

• N2O largest remaining known anthropogenic 
threat to stratospheric ozone layer

• Ozone regime’s legal authority and possibility of 
cooperation with climate regime clear

• History of positive cooperation with industry

• Challenges & opportunities for agricultural N2O

• Opportunity for fertilizer industry to expand 
market share of enhanced efficiency fertilizers

• Upcoming UNEP report on N2O to be presented 
at international ozone and climate talks


