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Quiestion: WWhat IS the Secret to fitinding
International science on valting nature?

Answer: It Is the wrong question.

Better Question: How can one identify a gap/barrier In
understanding or practice that really needs to be filled?

If the work i1dentifies a key need and Is leading edge,
then funding should follow naturally...

Consider 10 Steps to making a difference...



OVerarching VISIon for my/ research
Understand processes of NH; and N
Scale up the fluxes & interactions

Integrate nitrogen
science disciplines

Develop nutrient management
& mitigation options

Distil the messages & learn from society



VAhat 1s Nitrogen?



TO UNDERSTAND

Ammonia nitrogen IS emitted torair: ficomi CUt grass
and also absorhed by Vegetation
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Developing core expertise




TO SCALE UP FRAME model &éé UK Network | pominant  **
NH, sources .

Dominant Source Sector
I background
sheep etc
B pigs & poultry
- fertiliser
I non-agric
B mixed
I cattle (mainly dairy)
[ cattle (mainly beef)




Research FUNGers & Projects

1991 Defra — request to increase fundamental understanding..
1994 EXAMINE EU (FP4) — 6 institutes (fundamental understanding)
1998 GRAMINAE EU (FP5) — 10 institutes (fundamental understanding)

2006 NitroEurope EU (FP6) — 60 institutes (understanding, integration,
application)

2011 ECLAIRE EU (FP7) — 40 institutes (understanding intetration,
application)

2016 INMS (Global Environment Facility — 80 organizations (synthesis, global
mobilization)

2019 SANH (UK Global Challenge Resarch Fund) — 50 organizations, South
Asia, science to global transformation).
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Too much of a good thing

Curbing nitrogen emissions is a central envire mnwnl:nl\.h.llluuA for the
twenty-first century, arszie Mark Sutton and his colleagues.

Nature 14 April 2011




Our Nutrient
World

e challange 2 produce more ool
el o gy @ beny pedafnn

Key Nitrogen Flows & Impacts
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ﬁ Greenhouse
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combustion
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Urban air formation Particulate
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Fertilizer
(NO,) I_> in rain (NH,NO;)
Further N, emission

manufacture
Ammonia as NO, & N,O0
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Step 15 Simplify and Bring People Tiogether

The WAGES of
too much nitrogen
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Step 2: Speak their ILanguage... Nitrogen and Money

DAMAGE COSTS OF NITROGEN POLLUTION

Agriculture and fossil-fuel burning load the environment
with reactive nitrogen, affecting water, soils and air.

. WATER
m Reactive nitrogen RUNDFF
runoff in water

B NH; released to air

| BNO, released to air | "
BN, released to air
m Agriculture ® Sewage
® Fossil-fuel burning = Other
Industry

MAIN NITROGEN SOURCES
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Human health Ecosystems Climate

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



EUropean mitrogen emissions expressed as 1ost
fertilizer value

Loss as N, to air: 8 M tonne/yr

Loss as N, to water: 5 M tonne/yr

Loss as N.: 9 M tonne/yr

Total N loss: 22 M tonne/yr

At €0.8/kg N = €18 billion per year

Values for EU27 from ENA.

Component N losses to air:
NH;: 3.2 NO,:3.5 N,O:1.2 (M tonne/yr)



Full Chain NUE »

Nutrient

Step 3: Identify nesource
] . NUE food crop 4
Practical Solutions Food  NUE food

harvest

N&P supply
Fertilizer o

Crop NUEy p
A

& Biological Food
Nitrogen Livestock Consumption

. roduction
Fixation P & Diet Choices
NUE
animal

Our Nutrient Manure &

W
World >EWage
fertilizer

products

The challenge to prodace more food
and ener gy with less polition

Unintended
N fixationin
combustion

e — NO, capture
& reuse




UNECE Guidance Document
on Integrated Sustainable
Nitrogen Management

» Brussels Workshops 2016, 2019
« TFRN/WGSR revision Apr-June 2020
« 24 principles; 76 specific measures

» Adopted by UN Air Convention
on 13-17 December 2020

Step 4: Build confidence through
authoritative delivery

Step 5: Spend a lot of time In
Geneva, Brussels, Nairobi....

Task
. Force on
- Reactive
Nitrogen

Dietary Measure 5: Adapt protein intake
in diet (poultry)

Housing Measure 1: Immediate
segregation of urine and faeces (cattle)

Manure Measure 2: Covered storage of '
slurry (natural crust & impermeable base) Nioss

Nutrient Recovery Measure 5:
Ammonia stripping and recovery

Field Measure 14: Nitrification inhibitors
(with inorganic fertilizers)

Landscape measure 8:
Drainage management



Nitrogen
on the Table

The influence of food choices
on nitrogen emissions and the
European environment
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Eat Less Meat
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A vital message is buried in a new report on climate change

It 5 not alarmist 10 food and
En'u' inflation within the next half century if we

to change what we cat. The world’s popala-
tion, now roughly seven billlon, & expectod 1o rise
to ten billion by . More than 200 million hee-
tares of forest have been cleared for farming in the
past ten years and forest dearance in the Amazon
alone continues at 2 rate equivalent to 93 football
pitches an hour, In the meantimne, by fur the most
costly use of farmland & for prasng cows and

Ry crop yields and better science will un-
doﬂm heldp with food supply, but risiog pros-
perity will also give more husnans a taste for beef
and lamb, One option is to herd the bulk of the
workd’s livestock indoors. The animals producing
most of our red meat woald never see the light of
or breathe fresh alr. That might be economi-
cal but it would be nefther compassionate nor
healthy ~— for humans orthe animals themselves
The right course is to raise livestock with due re
gard for animal welfare and retain meal as part of
ammmmmwwmmz
How much less? For Britons, 40 per cent less,

according to the Department of Energy and Cli-
mate Change. The figure comes from a report on
changes that the department says will have to be
made to oar lives to do our “fiur stisre™ towards
lmiting global carbon emissions. l

Meat ruhm)n 5 a carbon-inlensive busi-
ness, the polstical urpency bebind the report
Is the need to senous about carbon emis-
sions in the bulld-up to a UN climete cooference
in Parys in November. The environmental .

is another matter. It will be hotly debated long
gal!tm\km!.whdhrrorwtmehe—hd
state attending reach any sort of accord and whe-
ther or pot world temperatures actually rise in
line with scentists’ progections

What s not in doubt is the compelling case for
cutting back on meat, regardiess of its inpact on
global warming A 30 per cent redoction in meat
consumption would, 2 former chief modical offi-
cer has said, prevent 18,000 premature deaths a
your in Britain. Globalty, meat farming is 8 big
came of acd rain because of the high ammonia
content in animal waste. It is a priocipal cause of
dedorestation but also of Beation as a result

conciuded hat if everyone in the EL 8 trrves that of cxreals o9 10 feed So Bvestock. The repont Some of s Land Can omdy De eend
became “dostilaman hdveeg the The  leam  QUesSSOTRS whether  says the land coudd be wsed for rowing  Sor pasture and goes some way to
anoent ol et and Otheet asdmal peed peogie would de Biedy 10 Ot comsump hofuels to reptace finsf Nurls. Professor protoestung our wonderful countrysaie

of over The former drives down biod-
versity. The [atter hurts farm yickds, and both
trends will only worsen as demand for a more
western diet s among Chinas rapidly ex-
panding clams

That demnand will be used as an angument for
more intensive factory farming of cattle and
sheep. The tochnology exists and is being used 10
house huge new Chinese herds that Five almont
entirely indoors. This is neither an ethical nor a
sustainable food future. The lesson of batte
farmed poultry and poek is that it depends on
over-ase of antibsotics and produces meat that is
0o high in fat and low in protein to be worth the
cost in andmal welfare.

There is no doubt that freely grazing cattle are
inefficient converters of farmiand to food. A Geld
lhcmdalooanllpmhpmdm.bywem
60 tirnes more fruit and vegetables than beed
is not an argument for more industrialised farm-
ing. but for changing our habits. The US Depart-
met of Agnculture will shortly urge Amencans
10 eat less ment. It is good advice. I we all did, we
would be healthler and might even enjoy it more
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Westhoek et al., 2015



Step 6: Get some funding: UKRI GCRF South Asian Nitrogen Hub

RP2: Nitrogen solutions

RP1: Building the o o
to maximize resilience,

Sustainable : :
Nitrogen Policy Arena .
production for South Asia co-benefits & reduce
& consumpt:on trade-offs
RP3: Improving RP4: Integrating
understanding & regional nitrogen flows
awareness of key & impacts
nitrogen threats in South Asia
Matching
local needs Capacity
Addressing building :
barriers = | "
. Circular . Ammonia from space —
Economy see Sutton & Howard, Nature 2018
Optimizing

the nitrogen cycle:
More food and energy with less pollution

IMPACT: Science, practice & diplomacy
to reduce some of the world’s worst
nitrogen pollution, with multiple benefits




Towards improved nitrogen science and policy coordination

Inter-convention
Nitrogen Coordinati
Mechanism «
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Sutton et al. The Nitrogen Fix Frontiers 2019/2019

potam FRONTIERS 2018/19

“Every year, an estimated US$200
billion worth of reactive nitrogen
IS now lost into the environment,
where it degrades our soils,
pollutes our air and triggers the
spread of “dead zones” in our
waterways.”

o
U N :_,_‘E,“ Joyce Msuya

% t Acting Executive Director
environmen United Nations Environment Programme

Step 7: Mobilizing...
Find your Nitrogen
Champions



Step 8: Establish a global process with visibility...

International Nitrogen Management System established (2016)

GCREF South Asian Nitrogen Hub established (March 2019)
- Regional championship for global transformation

Resolution 4/14 on Sustainable Nitrogen Management UN &
adopted at 4t UN Environment Assembly (March 2019) environment

Launch of UN Nitrogen Campaign ‘Nitrogen for Life’
under lead of President of Sri Lanka (October 2019)

— Colombo Declaration agrees to work on national roadmaps with NITROGEN FOR LIFE
“ambition to halve nitrogen waste by 2030”, preparing for UNEA-5

— First Nitro-Innovation Exhibition [ Ji&f innovation

— Premiere of the Nitrogen Song with Grammy® Award winner N
Ricky Kej =)

GRAMMY"

First meeting of the Inter-convention Nitrogen Coordination
Mechanism — INCOM (June 2020)

wWww.Inms.international
@MarkNitrogen



http://www.inms.international/

UNEPEA 4L 16
Dnstr.: Linuted
9 March 2019

COriginal: English

United Nations Resolution
Environment Assembly of the | JNEP/EA .4/L_.16 ag reed

United Nations Environment

S roraring UNEP/EA .4/Res.14 final

Tnited Nations Environment Assembly of the
TUnited Nations Environment Programme
Fourth session

Mairobi, 11-15 March 2019

Sustainable nitrogen management*

The Unired Nanons Emvironment Assembly,

Recognizing the multiple pollution threats resulting from anthropogenic reactive mtrogen, with
adverse effects on the rerrestrial. freshwater and manne environments, contributing to air pollution and

greenhouse gas emissions, while acknowledging the benefits of nitrogen use for food and energy
production,

Recopnizing alse that global crop production in the world and the world's food secunty is
dependent on nutrients, including nitrogen and phosphorus resource use,

Calls on the Executive Director of the United Nations Environment Programme to:

(a) Consider the options to facilitate better coordination of policies across the global
nitrogen cycle at the national. regional and global levels. including consideration of the case to
establish an intergovernmental coordination mechanism on nitrogen policies. based primarily on
existing networks and platforms and consider the case for developing an integrated nitrogen policy.
which could enhance the gravity of common cause between multiple policy domains.



Launching of the United Nations Global Campaign on
Sustainable Nitrogen Management

23 -24 October 2019
Colombo, Sri Lanka

g & &anp N

Colombo Declaration
on Sustainable Nitrogen Management

We, the Member States of the United Nations Environment Programme (UNEP) participating in the
Ceremonial Launching of the United Nations Global Campaign on Sustainable Nitrogen Management,
‘Nitrogen for

2. Call upon UN agencies and other international organizations, development partners,
Recognizing t philanthropic agencies, academic and civil society organizations, to support the implementation
Ministries sucl of this Declaration, through the establishment of mechanisms of cooperation to mobilize
stakeholders, human, financial and technical resources, including capacity building and transfer of know-how
and technology, for this purpose;

3. Agree that countries should consider, in line with their national circumstances and where
relevant, to:

3.1 Develop and implement comprehensive policies on Sustainable Nitrogen Management;

3.2 Develop national roadmaps for sustainable nitrogen management, with an ambition to
halve nitrogen waste by 2030;

3.3 Conduct comprehensive assessments on quantitative and qualitative nitrogen cycling
covering scientific aspects, policy, regulation and implementation;

Promote innovation on anthropogenic nitrogen use and recycling, emphasizing the
opportunities for the circular economy;




Next Steps to “Halve Nitrogen Waste”

 Pin-ball multiplier:
UN Decade of Ecosystem Restoration
“Halve nutrient pollution by 2030....”

« Equitable approach: more waste means
more action needed

 Massive economic & environmental
benefits for climate, air, water, health
biodiversity etc.

» Business opportunities for circular
economy (30% of fertilizer made from
recycled sources by 2030...7)

« Action for Glasgow COP26...
Feedback to our science agenda!

Step 9: Build our
L | narratives with evidence to
environment - colour the picture




10 SLE[S to Selling Nitrogen the Idea...
& Mobilizing Global Action

Step 1: Simplify and bring people together

Step 2: Speak their Language. .. Nitrogen and Money

Step 3: Identify Practical Solutions

Step 4: Build confidence through authoritative delivery

Step 5: Spend a lot of time in Geneva, Brussels, Nairobi...
Step 6: Get some funding...

Step 7: Mobilizing... Find your Nitrogen Champions

Step 8: Establish a global process with visibility

Step 9: Build our narratives with evidence to colour the picture
Step 10: Building a durable process...





