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Challenges for the fertilizer industry:

adapting sustainably to new driving forces

« One Hungry Planet» by BASF

Videoclip producedby BASF to bedownloadedat

http://www.youtube.com/watch?v=Jd-48Zw0Tr4
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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
efe

rtiliz
e

rin
p
u

t (k
g

 N
 h

a
-1

y
r -1)

M
e
a
tp

ro
d
u

c
tio

n
 (k

g
 

p
e
rs

o
n -1

y
r -1)

World population

Averagefertilizerinput

% world population

fed by Haber-Bosch nitrogen
Meatproduction

World population

no Haber-Bosch nitrogen

Challenges for the fertilizer industry:

adapting sustainably to new driving forces

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
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Regional fertilizer consumption
Medium-term outlook

| Source: IFA Agriculture
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Total fertilizer use by crop
at the global level in 2006/07 (%)
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| Source: IFA Agriculture
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Total fertilizer use by crop
for the main countries in 2007/08

| Source: IFA Agriculture
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Global nutrient 
supply/demand 

balances
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Mt N

Supply Demand

| Source: IFA  PIT Committee

2010 2011 2012 2013 2014
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38 39 41 42 44
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38 39 41 43
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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



14/12/2010

6

Challenges for the fertilizer industry:

adapting sustainably to new driving forces

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

WATER

MULTIPLYING

DEMANDSON

AGRICULTURE

CHANGING

CONDITIONSFOR

AGRICULTURE

LAND USE
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World population growth
(billion people)
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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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Changes in food consumption patterns
due to income growth
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Areas of physical and economic water scarcity

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

| Source: IWMI

Little or no water scarcity

Approaching physical water scarcity

Physical water scarcity

Economic water scarcity

Not estimated
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World biofuel production

| Source: OECD-FAO 
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Fertilizer application to biofuel crops in 2008/09
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| Source: IFA Agriculture

USA: maizefor ethanol

Brazil: cane for ethanol

EU: rapeseedfor biodiesel

Others

Č Impact of 

cellulosic 

ethanol on 

K demand ?

Č What about 

transition to 

algae as 

feedstock ?
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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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Nitrogen use efficiency:
where will progress come from ?

ÅIn the short and 

medium term, most of 

the gain in nitrogen use 

efficiency is expected to 

come from improved 

agronomic practices

ÅBiotechnology is seen 

contributing only in the 

long term, and relatively 

modestly (less than 

óconventionalô breeding)
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Existing knowledge

Improved agronomic 
management

Plant and strain
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Genetic engineering

| Source: Giller et al., 2004
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Phosphorus use efficiency

The use efficiency of P added in fertilizers

is often high (up to 90%) when considered

over an adequate time scale and when 

evaluated using the balance method.

| Source: Syers et al.(2008)
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Phosphorus balance in France

Mean balance: 14 kg P2O5/ha agricultural land

P2O5 nutrient

balance per ha

of agricultural land

| Source: UNIFA
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Potassium balance in France

| Source: UNIFA
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| Source: UNIFA

Challenges for the fertilizer industry:

adapting sustainably to new driving forces

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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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

Challenges for the fertilizer industry:

adapting sustainably to new driving forces

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

Challenges for the fertilizer industry:

adapting sustainably to new driving forces

Taskforce on climate change
Localised problems with global effects

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.
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Fertilizer use and human health

Boron deficiency

Zn deficiency

| Source: Allowayand 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, 

Fibreand BioenergyProductionò

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


