
Nutrients…  
What are nutrients….?

Nutrients are essential to feed our 
crops, feed our animals and to feed 

ourselves

Both Nitrogen (N) & Phosphorous (P) are key 
nutrients for plant growth
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The N in fertiliser is 
extracted from the air we 
breathe – it is unlimited, but 
uses energy.

The P in fertiliser 
has to be mined
from phosphate 
bearing rock – it is 
a limited resource. 

Invisible and everywhere!

Morocco supplies 70% 
of globally mined P.
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As well as intentionally
using N and P to grow 
food, N and P enters the 
system in other ways –
putting a greater burden 
on the system. 

Intended 
N & P flows

Un-intended
N & P flows

N is unintentionally 
created whenever we 
burn anything – i.e. 
transport and energy 
generation. 

P is also used in 
detergents. 
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Un-intended release of 
N to air

Natural ecosystems 

N released to the air, 
as Ammonia, Nitrous 
oxide, Nitrogen 
Oxides 

N released into air 
interacts to create 
Particulate Matter

Some release N is 
redeposited on 
ecosystems Some N released to 

air as un-reactive 
Di-nitrogen. 
Harmless – but also 
a wasted resource!

Some of the N and P from 
fertiliser and manure use is 
leached into waters

N and P from treated and 
untreated sewage reaches 
waters

Leads to…..
Un-intended
release of N & P to waters

Intended 
N & P flows

Un-intended
N & P flows
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Both agricultural and urban pollution 
contribute to Particulate Matter 
formation, such as PM2.5, PM10
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We need N and P to feed our crops, but some 
N and P always escapes to air and water. When 
we use crops to feed our animals, even more N 
and P are lost. Eating meat and animal protein 
puts more nutrients into ecosystems.

Livestock also make manure, this is a 
useful organic fertiliser but can lead 
to lots of nutrient losses, if not 
managed well!

As N and P has been invested 
(and released to the 
environment) in growing food, 
any food waste means extra 
pollution has been caused for no 
benefit.

Global animal protein consumption is 
increasing as wealth increases.

Intended 
N & P flows
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Terrestrial 
Eutrophication

Some N released to 
air as un-reactive 
Di-nitrogen. 
Harmless – but also 
a wasted resource!

N and P from treated and 
untreated sewage reaches 
waters
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Natural ecosystems 

N released to the 
air, as Ammonia, 
Nitrous oxide, 
Nitrogen Oxides 

N released into air 
interacts to create 
Particulate Matter

Some release N is 
redeposited on 
ecosystems

Some of the N and P from 
fertiliser and manure use is 
leached into waters

Addressing the Nutrient Challenge is of 
direct relevance to meeting several SDGs 
notably those related to hunger, water, 
responsible consumption and production, 
climate change, oceans and biodiversity, 
recognizing however the    interlinkages 
between other goals and targets. 

Find out more 

Intended 
N & P flows

Un-intended
N & P flows

Un-intended
release of N & P to waters

Un-intended release of 
N to air



Water quality
Coastal and Freshwater dead zones, hypoxia, fish 
kills, algal blooms, contaminated aquifers and 
impure drinking water.

Air quality
Increasing human morbidity and mortality by 
exposure to particulate matter.

Greenhouse gas 
balance
N2O Emissions, stratospheric ozone depletion, 
acceleration of CO2 exchange due to atmospheric 
reactive N deposition.

Ecosystems and 
Biodiversity
Loss of species, land use change. 

Soil Quality
Acidification of natural and agricultural soils, 
depletion of nutrients and organic matter, land 
degradation, erosion.  
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C1: 
Tools and methods 
for understanding 

the N cycle

C3: 
Regional  

demonstration 
& verification

C4: 
Awareness raising & 
knowledge sharing

C2:
Global & regional  

quantification of N use, 
flows, impacts & benefits of 

improved practicesInforming 
modelling

requirements

Data need 
& concepts

Opportunities,
Local/region priorities,

Policy context, 
Local data, 

Barriers-to-change

Improved management practices, 
Mitigation, Adaptation

Options & Scenarios, 
including 

Cost-Benefit-Analysis

Better basis for 
transformational change

Policy homes,
Public awareness,

Consensus building,

An ‘International Nitrogen 
Management System’

Systems based approach examining issues, barriers, to 
plan best way forward including in regional contexts

GPNM Toolbox

Lake Chilika
Report Card
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Food choice

Nitrogen budgets 
to inform action



Try the JRC Food Challenge!
See which dishes 
have the lowest 
environmental 

impact!

What diet choices 
can you make to 

reduce your 
environmental 

impact?
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