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A BETTER, MORESECUREFUTUREé

éa new, efficient, 
dynamic and 
competitive 
agricultural sector
will unlock hope 
for millions of 
children!
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A moving target

ÅGrowing scarcity, 
changing 
distribution, 
contamination, 
salinizationé

ÅNew cropping 
patterns, 
declining soil pools 
of nutrients, new 
recycling loops in 
nutrient cyclesé

ÅChanging 
weather patterns 
(climate change), 
soil degradation, 
rural 
depopulationé

ÅUrbanization 
(often on fertile 
land), 
deforestation, 
reforestation, 
wetlands 
disappearingé
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Population growth and
divergent expectations in agriculture

Č Sufficient, affordable, safe,

nutritious food

Č Clean water and air

Č Conservation of wildlife

and biodiversity

Č Affordable and reliable 

energy supplies
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Č Higher and more stable 

produce prices

ČGreater yields with lower 

input costs

ČGreater respect for the 

farming profession
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Changes in food consumption patterns
due to income growth
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Limited immediate availability
of additional arable land

Arable area

m2 per person

World population

in billion

| Source: Lammel (2007),

citing FAO: Towards 2015/30(2002)
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World biofuel production

| Source: OECD-FAO 
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The questions remainé

ÅCan agriculture meet the challenge of the growing 

demand for food, feed, fibre, and biofuels? 

ÅDo we have enough water for agricultural use?

ÅCan we open up more land for agricultural 

production?

ÅCan existing agriculture be more productive while 

increasingly becoming environmentally 

sustainable? 

ÅWhat will be the effects of climate change? 
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Population trends and nitrogen use
during the 20th century
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| Adapted from Erisman, et al.2008

2000

6000

4000

3000

2000

1000

0

5000 40

30

20

10

0

50

%
 W

o
rld

 p
o
p
u
la

tio
n

A
v
e

ra
g
e
 fe

rtiliz
e

r in
p
u
t (k

g
 N

 h
a

-1
y
r -1)

M
e

a
t p

ro
d
u

c
tio

n
 (k

g
 p

e
rs

o
n

-1
y
r -1)

World population

Average fertilizer input

% world population

fed by Haber-Bosch nitrogen
Meat production

World population

no Haber-Bosch nitrogen

Adapting to new driving forces and agricultural production practices:

challenges for the fertilizer industry

World cereal production and utilization

| Source: FAO
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1840 Mt

2232 Mt
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2065 Mt

2010

28%
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2008
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Total fertilizer use by crop
for the main countries in 2007/08

| Source: IFA Agriculture
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Anticipated impact of the driving forces
on world fertilizer demand

N P2O5 K2O

Population growth ëëë ëë ëë

Foodsecurity ëëë ëë ëë

Food diversification ëëë ëë ëëë

New landcultivation ëë ëëë ëëë

Biofuels ÿ ëë ë ëëë

Nutrient use efficiency ÿ

Nutrientrecycling ÿ

ÿ Strongly influenced by technological developments and regulations
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Global fertilizer consumption

| Source: IFA Agriculture, June 2010

2007/08 
2008/09

(e) 

2009/10

(f)
Change

2010/11

(f) 
Change

Avg. 

2007/08 

to 

2009/10

2014/15 

(f)

Change 

(p.a.)

N 101.2 99.3 102.4 +3.1% 104.4 +1.9% 101.0 112.1 1.8%

P2O5 38.4 34.2 37.2 +8.8% 38.9 +4.5% 36.6 44.0 3.1%

K2O 28.9 23.2 22.9 -1.2% 27.1 +18.4% 25.0 32.2 4.3%

Total 168.5 156.7 162.5 +3.7% 170.4 +4.8% 162.7 188.3 2.5%

Million tonnes nutrients

Short-term outlook Medium-term outlook
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Regional fertilizer consumption
Short-term forecast
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| Source: IFA Agriculture

East Asia

South Asia

N. America

W. & C. Europe

L. America & Carib.

EECA

West Asia

Africa

Oceania



10/12/2010

8

Adapting to new driving forces and agricultural production practices:

challenges for the fertilizer industry

Regional fertilizer consumption
Medium-term outlook

| Source: IFA Agriculture
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World nutrient supply/demand trends

| Source: IFA  PIT Committee

Million tonnes nutrients
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Global nutrient 
supply/demand 

balances

Mt N

Supply Demand

| Source: IFA  PIT Committee
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More challenges to the fertilizer industryé

L uptake by plants is low 

L unwanted impacts due to fertilizer misuse

L improvement of fertilizer (in particular 

nitrogen) use efficiency 

L agricultural research and development, 

and new product development 
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Nitrogen use efficiency

INDIA - N use efficiency

(PFP: kg grain/kg N applied)

CHINA - N use efficiency

(PFP: kg grain/kg N applied)

Nitrogen Partial Factor Productivity (PFPN)

for maize in the U.S.

Bruulsema and Snyder, 2009
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Contemporary nutrient use issues

Higher yielding systems More efficient fertilizer use
Reduction of nutrient losses 

to air & water

Greater resistance to biotic & abiotic stressDemonstration of responsible fertilizer use

Urgency for improved
crop yields

Credible fertilizer use data
Increased public & farmer 
scrutiny of fertilizer use

Public concern about:
GHG emissions from 

fertilizer & land use change
Reduction in water

or air quality
Food supply & cost

Reduced area of crops 
competing with corn

Higher crop 
prices

Higher fertilizer 
costs

Increased energy 
costsPopulation growth & economic developmentBiofuels

Increased crop & fertilizer demand from:

Development and Adoption of Fertilizer BMPs for:

| Source: IPNI
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The global nutrient stewardshipframework
The õ4Rsõ

Soil testing

Yield goal analysis

Crop removal balance

Nutrient management 
planning

Plant tissue analysis

Applicator calibration

Crop scouting

Record keeping

Variable rate technology

Site-specific management

Right Rate

Application timing

Controlled-release 
technologies

Inhibitors

Fertilizer product choice

Right Time

Application method

Incorporation of fertilizer

Buffer strips

Conservation tillage

Cover cropping

Right Place
Soil testing

N, P, K, secondary and 
micronutrients

Enhanced-efficiency 
fertilizers

Nutrient management 
plans

Right Product
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1. Safeguard natural resources

2. Share knowledge

3. Build local access and capacity

4. Protect harvests

5. Enable access to markets

6. Prioritize research imperatives

Six points global
action plan
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AFRICA FORUM

Striving for an African continent free 

from hunger and malnutritioné  

thanks to fertile soils and adequate 

agricultural production.

| Photo: IFDC
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é Safety, Health and
the Environment (SHE)

òResponsible care across the value chainó

Establishing  and Maintaining 

Positive Safety Management 

Practices in the Work Place

The fertilizer industryõs social responsibility
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Technical innovation

ÅNew breakthroughs

ÅBest available techniques

ÅBest management practices

ÅFertilizer sampling and analysis

- Laboratory Quality Assurance Guidelines

- Recommended Best Practices for the 

Analysis of Potassium Content in KCl 

Fertilizers

- Recommended Best Practices for the 

Sampling of Dry Bulk Fertilizer Shipments
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Task force on climate change

Localised problems with global effects
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Fertilizer use and human health

Boron deficiency

Zn deficiency

| Source: Alloway and Nielsen

é crops are vehicles for nutrientsé

ú Supplementation

Human health

ú Food fortification

Human health

ú Agricultural strategies

Crop nutrition and human health

o Breeding (genetics) 

o Application of micronutrient  enriched 

fertilizers (agronomic biofortification)

Solutions to micronutrient 
deficiencies
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ČñZinc in Soils and Crop Nutritionò by B.J. Alloway 

ČñMicronutrients for Sustainable Food, Feed, 

Fibre and Bioenergy Productionò

by R.W. Bell and B. Dell

ČDiscussion paper on the ñNutrition Security 

Challenge through Micronutrient Applicationsò

Č IFA ïIPNI  publication on ñFertilizer Use and 

Human Healthò (2011)

IFAõs initiatives on the issue of fertilizer use
and human health



10/12/2010

15

Adapting to new driving forces and agricultural production practices:

challenges for the fertilizer industry

Effective last-mile delivery

The industryõs strategy to enhance 

technology and knowledge transfer

and adoption by farmersé.. 

| Photo: IFDC, IRRI, IFSM,

IPGRI/ M. Hermann
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Water Management Initiative

... to develop and promote strategies and best 

management practices for water and 

fertilizer/nutrient use efficiency that will 

improve soil fertility, increase agricultural 

productivity, and ultimately, improve human 

nutrition and health.

Å1,000 litres of water are needed to 

produce a kg of maize

Å1,500 litres to produce a kg

of wheat

Å2,500 litres for a kg of rice

Å4,000 litres for a kg of poultry

Å15,000 litres for a kg of beef

Å3,000 litres per person to produce 

our daily food intake

ON AVERAGE


