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 Yara Citizenship  Management discussion & analysis /A 

help of a precise mix of  NUTRIENTS. The gaps 
must be closed through revitalized innovation 
and improved  agricultural productivity. 

feeding
the

future

Filling the gap between population growth and food 
production – improving agricultural productivity 
in a time of climate change and resource scarcity – 
is required to feed 9.1 billion people by 2050 

Driving innovation, 

improving productivity 

Page 2 

Carbon certificate, 

climate friendly 

Page 10 

Brazil boosting 

breadbasket 

Page 14 
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#01 

POPuLAtiOn GrOwth 
chALLenGinG ArABLe 
LAnd reSOurceS 

there iS A GrOwinG GAP between the 
demand for food and the amount of available land 
that is suitable for farming. Less farmland will 
be available per capita as the world’s population 
increases, which means that each unit of farmland 
in use will need to feed more mouths. 

2050 2040 2030 2020 2010 2000 1990 1980 1970 1960 

Arable land per capita 
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GLOBAL GAPS Global 
development presents us with 
momentous challenges – and 
offers great opportunities. 

The world’s future population, expected to reach 
9.1 billion by 2050, will require almost twice 
as much agricultural output – food, fiber 
and fuel – as today’s 7 billion people. 

Achieving future food security requires resource 
efficiency: more must be grown on the same 
amount of LAND, using less  WATER – with the 
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yara has launched a world first with its 
Carbon Footprint Guarantee.

with PepsiCo, aiming for 

page 12

 

Global company 
Yara is a global company operating 
in a truly global market. From this 
position, Yara is engaged in closing 
the major gap: improving cropland 
productivity in order to meet future 
food demand. 

POSitiOn 
yara International aSa is the world s leading chemical 
company that converts energy, natural minerals and nitrogen 
from the air into essential products for farmers and industrial 
customers. Established in 1905 as Norsk Hydro, yara pioneered 
the processing of mineral fertilizer, and retains its leadership 
position in the industry. With presence in about 50 countries, 
sales to about 150 – and more than 7,300 employees worldwide 

yara is guided by its Industry Shaper vision and inspired by its 
mission: Better yield. 

PrOductS 
yara offers a wide range of products, within three major 
portfolios: ➊ mineral fertilizers, ➋ industrial products and 

➌ environmental solutions. 

➊ The fertilizer portfolio represents the industry s most 
complete range of crop nutrients, matching the specific needs 
of all food and cash crops. 

➋ The industrial portfolio contains a wide range of nitrogen 
chemicals, CO2 and dry ice, as well as speciality chemicals 
and technical nitrates. 

➌ The environmental solutions portfolio includes products and 
services to reduce NOx emissions, control unpleasant odor, 
prevent toxic gases, avoid corrosion and improve water quality. 

PLAtFOrM 
yara has developed its unique knowledge platform consisting 
of agronomic expertise and industrial experience, accumulated 
over more than a hundred years – constantly driven by 
innovation. 

USA 

readers’ 
guide 
This is a corporate magazine 
for public information, 
focusing on major global gaps 
that are mainly related to 
the twin challenges of food 
security and climate change. 

The magazine offers a 
backdrop to the global 
challenges (bottom text), 
and examples of activities of 
yara s contributions to finding 
global solutions (top texts) 

supported by facts and 
figures. 

For transparency and 
traceability, notes on sources 
for information relating to 
the global issues have been 
included. For a list of notes, 
and complete list of sources: 
www.yara.com/globalgaps 

Brazil 

Magazine 
insert 
One of the global gaps 
addressed in this magazine 
is the scarcity of vital 
resources in food production. 
In particular, arable land 
and fresh water are in short 
supply. Meanwhile, crop 
nutrients often missing 
from depleted soils – need 
to be applied. These three 
resources are covered in detail 
on the insert spread. This 
content can also be found, 
along with supplementary 
information, on our website: 
www.yara.com/globalgaps 

Thailand 

Tanzania, Mozambique 

yara food & climate magazine /1 

Asian rice page 4 

yara offers asian farmers crop nutrition  
and  application knowledge. 

African corridors page 9 

yara has initiated the novel concept  
of agricultural Growth Corridors. 

carbon guarantee page 10 

yara has launched a world first with its 
Carbon Footprint Guarantee. 

Greening oranges page 12 
yara has teamed with PepsiCo, aiming for  
‘greener’ orange juice. 

magazine 
contents 

Food 

– Farming frontiers 

– Serving knowledge 

4 AFricA 8 

– African Green Revolution 

– African Engagement 

ResouRCes 12 

– Fertigation future 

– Yara Crop Nutrition 

 Food security  African agriculture – Resource scarcity 

innovation 2 Yields 6 Climate 10 nutrientS 14 

 Driving innovation – CEO Q&A  Carbon footprint – Algae for energy 

 Agricultural vision – Pure performance – Catalyzing success – Fertilizer and yields 

 Global gaps  Cropland productivity  Climate change – Crop nutrition 

Baltic farmers page 15 
yara has supplied award-winning Swedish farmers 
with key tool. 

Brazilian breadbasket page 14 
yara has been invited to take part in agricultural 
development. 

www.yara.com/globalgaps
www.yara.com/globalgaps
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unique to the industry, yara’s 
innovation structure produces 
world-leading expertise in crop 
nutrition and fertilizer production. 
Our research Centers are central 
to our agronomic knowledge: 
➊ The research Center Hanninghof 
in Dülmen, Germany investigates 
and develops plant nutrition con
cepts and tools, and provides exten
sive market support. ➋ The Center for Foliar Products in Pocklington, 
the UK, specializes in products and micronutrients for leaf application. 

We are witnessing an unparalleled opportunity right now 
for innovative, large-scale private sector partnerships to 
achieve significant impact on global hunger and nutrition. 

rAjiv ShAh, uSAid Administrator, on 
‘new vision for Agriculture’ 

FEEDiNG ON R&D 
9 billion people must be fed by 2050. 
When Yara started producing fertilizers in 
1905, the number was just 1.7 billion. Since 
then, crop nutrition has successfully supported 
population growth. We are committed to 
developing innovative products, concepts 
and tools – helping the agricultural sector 
to meet future food demand. 

Ambitions run high in the World Economic 
Forum (WEF) ‘New Vision for agriculture’, 
which aims to transform the sector. It is a 
roadmap for urgent and coordinated action 
by the public and private sectors, to unlock 
the bottlenecks that hinder agricultural 
progress. This sets the stage for taking on 
global challenges and closing global gaps: 
unleashing the power of agriculture to drive 
food security, environmental sustainability 
and economic opportunity. 

Technology development and knowledge-
transfer are critical ingredients for the 
vision. Supportive policies and adequate 

investment are also crucial, particularly  
for infrastructure and market systems.  
With this assistance, farmers, particularly 
smallholders in developing countries, can 
become productive and profitable entre
preneurs. 

The vision was launched at the 2011 World 
Economic Forum by yara and 16 other global 
companies that are committed to acting 
as partners and drivers of sustainable agri
cultural solutions. Over 350 leaders across 
the world in business, government, society, 
international organizations and academia 
were engaged in the process of shaping it. 

20/20/20 agricultural vision 

Mind the gaps! 
Global challenges ahead: 
Produce more food, despite 
stagnating yield growth; 
supply higher output, in spite 
of resource scarcity. To deliver, 
agriculture will depend on in
novative solutions. yara grows 
on knowledge. Food grows 
through knowledge. 

Since 1905, innovation has 
driven yara, a pioneer in mineral 
fertilizer production. 

Closing global gaps depends 
on innovation. By combining 
science and commerce, yara 
finds better solutions. This 
approach is profitable for the 
company, valuable for our 
customers and beneficial to 
society. 

With our 2010 Innovation 
platform, we continue to 
close the gaps. 

driving innovation, closing gaps 

VisionarY, decennial Goals: 

20% increase in 
agricultural production 

20% decrease in 
greenhouse gas emissions 

20% decrease in 
rural poverty ➊ ➊ 

return On inveStMent 
in agricultural R&D is on average 
43% in developing countries 
(Source: WB) 43% 

#02 
there iS A wide GAP between actual and 
required agricultural investment levels in developing 
countries. Reaching the necessary food production 
levels by 2050 will require a 50% increase in invest 
ments in these regions compared to 2009/2010. 

Usd 209 billion 

Usd 142 billion 

necessary 
investment 
level 

actual annual 
investment 
level 2009 

deveLOPinG 
cOuntrieS 
require MOre
 AGricuLturAL 
inveStMent 
(Source: FAO/WB) 

Public sector 

C
ivilsociety Priv
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The farmer tOO MAny FArMerS 
are unable to access or  effectively 
use proven  technologies and practices 
(Source: WEF) 

➋ 
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x in the text refers 
to notes found at 

yara.com/global gaps 

Arrows in the text refers 
to the direction in which to 

find relevant infomation 
in this publication. 

Global gaps require innovation 

Challenge with a to satisfy future needs The land logic: 
capital C: Close the for food, fiber and expanding farmland 
gap between rising fuel, the present yield " causing land use 
food demand and de- gap must be closed. change " driving 
clining yield growth. global warming "
Improve productivity, global population aggravating climate 
increase output. doubled between 1960 change " affecting 

and 2000. So did food agriculture adversely. 
agricultural produc- production, while 
tivity is growing too utilizing just 10% innOvAtiOn: 
slowly to match rising more land. That feat technology advances, 
demand. cropland must now be repeated: including mineral  
productivity is Without notable land fertilizers and high-
especially important increases, by 2050, ag- yielding plant varieties, 
to cope with a strong ricultural output must drove the significant 
demand for cereals. be almost doubled. yield increases that 

“Agronomic
innovation 

is the key to
increasing food

production” 

occurred from 
the 1960s onwards. 
decreasing yield 
growth rates in recent 
years are partly due to 
the decline in invest
ments in agricultural 

r&d.1 in addition, 
the share of develop
ment aid allocated to 
agriculture declined 
between 1980 and 
2005.2

 “The technological 
challenges facing 
agriculture in the 21st 
century are probably 
even more daunting 
than those in recent 

decades”,3 the World 
bank confirms. 
further support can 
be found in the uK 
government office 
for Science’s statement 
that “substantial 
innovation” is needed 
to achieve a sustain
able balance between 
demand and supply, 
in a world with grow
ing competition 
for resources.4 

inveStMentS: de
veloping countries will 
experience the highest 
population growth. 
Most of them suffer 

from low agricultural 
productivity. to de
liver the necessary 
production increases, 
the fao estimates that 
an annual gross agri
cultural investment of 
uSd 209 billion will be 
needed in developing 
countries. This would 
be a 50% increase on 
the annual average in
vestment of 142 billion 
over the past decade.5 

farming in developing 
countries is dominated 
by smallholders. Their 
potential is proven 
by vietnam’s food 

self-sufficiency.6 

ifad emphasizes 
that for a sustainable 
intensification 
agenda to take hold, 
smallholders must be 
involved in research 
and advisory services.7 

invALuABLe: invest
ing in agricultural 
r&d creates value. 
With annual rates 
of return ranging 
between 30% and 
75%, the fao argues 
this is one of the most 
productive invest
ment opportunities 
available.9 “The payoff 

“There is still 
an urgency to

accelerate 
research and 
development

to close 
agricultural 
productivity

gaps” 

ThE G20 8 

from investments in 
agricultural research, 
development, exten
sion and education 
comes in the form of 
sustained increase in 
agricultural produc
tivity”, the oecd 
adds, highlighting 
brazil and china 
as countries with 
a high degree of 
public assistance for 
agricultural innova
tion and investment.10 

brazil, china and 
india collectively make 
up almost half 
of the total agricultural 
research expenditure 

in the developing 
world.11 incidentally, 
these countries are 
achieving some of 
the highest growth 
rates – and rapid 
declines in poverty. 

http:world.11
http:investment.10
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Ü rice is the 
most impor
tant staple 
food for more 
than half of 
the world’s 
population, 
but carries a 
considerable 
environmental 
cost. 

Ü rice 
production 
on irrigated 
or rain-fed 
fields leads to 
high nutrient 
losses and 
emissions 
of methane 
(CH4), a 
potent green
house gas. 

Ü Globally, 
improvements 
in rice cultiva
tion have a 
mitigation 
potential of 
250 million 
tons of CO2 
equivalents 
per year. 

Ü Yara is 
investigating 
the effects of 
different ni
trogen forms 
in rice produc-
tion, focusing 
on methods 
of increasing 
nutrient use 
efficiency. 

F
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Field demonstrations show the same 
result: Yara’s calcium nitrate fertilizers 
have great impact on rice yields, pre
venting plant lodging and disease. 

“We have been doing these demon
strations for quite a few years in a 
number of countries, working closely 
with farmers“, says Barry Bull, chief 
agronomist in Yara Asia. 

Aiming to provide hard data on the 
effects of calcium and nitrate in rice 
production, Barry has teamed up with 
experts from Yara’s Research Center 

Hanninghof. He is excited about 
the field trials in the Philippines and 
Vietnam: 

“Our fertilizer programs are a bit more 
expensive, but previous demonstrations 
show that the extra investment is justi
fied in yield increases and returns. 
By proving this scientifically, we 
not only bring new nutritional 
knowledge to rice growing, but 
also get the opportunity to help 
many more growers improve 
their rice production.” 

Science convincing rice growers 

➊ 

90% 
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Offering knowledge CLOSiNG 
Yields speak louder We offer customized knowledge. 
than words Customers receive concise and practical THE GAPS 
Tangible benefits of information on applying fertilizers effectively 
yara’s fertilizers: and responsibly. 
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➋ ➌ 
“through our knowledge, tools and 
comprehensive range of fertilizers, Yara 
supports sustainable agricultural growth”, 
says Yara CEO and President Jørgen 
Ole Haslestad. 

a major part of 
increased food 

fies the competition duce similar impacts. ished. another billion 
suffers from ‘hidden 

“Higher crop yieldsland, water and other to be at least doubleFood security challenged by global trends 

650 

Developed countries 

140 
kg kg kg

World 

340 

Least developed countries 

cereAL 
PrOductiOn 
Per 
cAPitA 
(Source: FAO, 
UN Population 
Division) 

200,000 
PeOPLe Are Added
to the global 
food plate – every da 
(Source: UN) 

of world rice is grown in Asia, at over 200 million rice farms, most of which are smaller than 1 ha 

#03 
there iS A LArGe GAP between global food 
demand today and the demand levels expected by 
2050. Population growth and changing diets will 
require global food production to increase by 70% 
– and in the developing world by nearly 100%. 

000 
d 

ay. 

deveLOPinG wOrLd LeAdinG 
increASe in GLOBAL 
FOOd deMAnd tO 2050 
Food production 
relative to 2005/07 
(Source: Bruinsma) 

Developing world 
World 
Developed world 

kg 

2 +97% 

+70% 

+23% 

1.5 

2005/2007 2050 

1 

➊ Brazil: 14% increase 
in maize yields, applying 
less fertilizer than normal 

➋ Philippines: 20% 
increase in rice yields 
by using calcium nitrate 
fertilizer 

➌ australia: 60% more 
high-value potatoes 
from yara’s fertilizer 
program 

Our Plantmaster series of nutrient guides contains 
a great deal of knowledge. It combines r&D 
results and the practical experience of our agrono
mists and sales representatives around the world. 
The Plantmaster series helps growers to improve 
productivity and increase quality, by providing 
easy-to-use advice on plant growth and fertilizer 
applications. With additional assistance from local 
yara agronomists, farmers are set to achieve 
excellent crop performance. Plantmaster guides 
are available for major cash crops, in a number of 
languages. 

p. 14 for more on tools 

“The global gaps highlight agri
culture’s challenges: Grow more 
food, without any major cropland 
expansion, with increased resource 
efficiency and reduced environ
mental impact.“ 

“in Yara, we are uniquely 
positioned to contribute to 
solutions.” 

We take 
the lead in 
our industry. 
p. 6, for q&A with 

the ceO 

global growth drives 
food consumption, 
calling for 70% more 
food to be produced 
by 2050. 

More people and 
greater affluence entail 
higher demand for 
food. The combined 
effect, says fao 
director-general 
Jaques diof, “is 
expected to result in 
almost the doubling 
of demand for food, 
feed and fiber.” 

The 70% projected 
increase excludes 
biofuels and the 
impact of climate 
change, but still leaves 
hundreds of millions 
hungry in 2050. 

biofuels are perceived 
as climate friendly, but 
they increase pressure 
on agriculture, resulting 
in anywhere from an 
additional 20 to 140 
million hungry people. 
yet scientists and agri
business support the 

fao reassurance that 
world agriculture is 
ready to face the chal
lenges, close the gaps 
– and feed the future. 

MeAt: economic 
growth drives dietary 
changes. one of these, 
the demand for more 
meat, carries a price. 
“Major increases in the 
consumption of meat, 
particularly grain-fed 
meat, would have 
serious implications 
for competition for 

inputs, and will also 
affect the sustainability 
of food production”, 
warns the high-level 
‘The future of food 
and farming’ report of 
the uK government 
office for Science.12 

World per capita meat 
consumption is double 
the rate of 50 years 
ago.13 as a result, ⅔ 
of agricultural land is 
currently used for pas
ture and the remainder 
for crops.14 by 2050, 
the production of meat 
and milk is expected 

“Almost half of 
global cereal

production
is used as 

animal feed” 

2000 levels, the World 
bank estimates.15 

almost half of global 
cereal production is 
used as animal feed. 
total cereal consump
tion is expected to 
reach 3.4 billion tons 
by 2050, compared to 
2.1 billion in 2000.16 

The demand for grain 
will increase with meat 
consumption, requir
ing a much larger share 
of cropland for grazing 
and feed production 
than today.17 

demand must be met 
by fish. as wild stocks 
are depleted, fish 
protein will increas
ingly be supplied by 
aquaculture. However, 
aquaculture itself in
creasingly utilizes fish 
feed made from grain 
– from agriculture. 
one solution may 
lie in the untapped 
potential of aquatic 
plants as both human 
food and fish feed.18 

MOveS: continued 
urbanization intensi

for land and water, and 
changes societal pat
terns. by 2050, about 
70% of the global pop
ulation will live in cities. 

although urban 
agriculture is on the 
rise, urban populations 
will generally not 
produce their own 
food. Meanwhile, the 
fao warns, rural areas 
will still be home to 
the majority of the 
poor and hungry.19 

urbanization and 
industrialization pro-

both occupy great 
tracts of land, often 
taking cropland out 
of production. both 
consume vast amounts 
of water, often 
diverted from crop 
production. according 
to un estimates, 
by 2050, built-up 
areas will more than 
double from 2000.20 

counting calories, 
the world produces 
enough food to feed 
everyone. However, 
close to a billion people 
remain undernour

“With rising
incomes and 

continuing
urbanization, 

food habits 
change towards
more nutritious 

and more 
varied diets” 

IWMI 21 

hunger’: lack of vital 
micro-nutrients. The 
contrast to the most 
prosperous billion 
substantially over-
consuming is stark.22 

and despite the 
projected 70% increase 
in food production, 
458 million people 
will remain at risk of 
hunger by 2050.23 

food security is about 
food and nutrition – 
and political security: 
food shortages tend 
to result in riots. 

lower tensions”, the 
australian author 
Julian cribb notes in 
his eye-opening book 
‘The coming famine’. 
in the 21st century, 
he writes, “we either 
eat – or we fight”.24 

http:fight�.24
http:stark.22
http:hungry.19
http:today.17
http:estimates.15
http:crops.14
http:Science.12
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Q: Gaining knowledge 
comes at a price – will 
Yara still be competitive? 
A: yara’s global scale allows 
us to maintain knowledge 
leadership. With limited crop
land and resources available, 
the market will search for 
optimized yields. 

Q: Why is cropland  
limited? 
A: Most soils suited for 
farming are forests, storing 
massive amounts of carbon. 
Changing forests to crop
land emits CO2, and needs 
to be avoided. and even 
including forests, good 
soils are limited. 

Q: Can yields increase 
without damaging the 
environment? 
A: The right amount of the 
right nutrients at the right 
time is the solution. Through 
increased precision we can 
improve both yields and 
environmental performance. 

Q: Yara’s plants emit 
GHGs – isn’t Yara part of 
the problem? 
A: We can’t feed the world 
without fertilizers. Improving 
yields by fertilizing saves 
forests. also, we take the 
lead in our industry, reducing 
GHG emissions every year. 

European agriculture is highly 
efficient. However, further pro
gress is needed in productivity 
and environmental protection. 
Although still preferred by 
European farmers, nitrate-
based fertilizers now face 
increasing competition from 

seemingly low-cost urea. 
So, does it matter where the 
nitrogen comes from? 

Yara’s scientists and other 
field studies have thoroughly 
documented the benefits of 
nitrate-based fertilizers under 

European climate and soil 
conditions. Offering higher 
yields and better crop quality, 
nitrate-based fertilizers are 
the most efficient and reliable 
nitrogen sources available, with 
significantly lower environmen
tal impacts than those of urea. 

Nitrate-based fertilizers are pure 
nutrients. They provide precision, 
efficiency and reliability, meeting 
the agronomic and environmental 
requirements of modern agriculture. 
Their benefits are acknowledged 
by European growers, organiza
tions and policy makers. yara offers 
a full range of premium nitrate-
based fertilizers that are tailored to 
European conditions. By optimizing 
yields, our products help preserve 
the environment. 

p. 14, for more on nutrients 

Pure performance 

Pure nutrient 

jørGen OLe 
hASLeStAd iS 
PreSident And 
ceO OF yArA 
Since 2008 

yArA iS LOOk 
inG tO GrOw, 
with hASLe
StAd At the 
heLM 

hOMe On 
hiS FArM, 
hASLeStAd 
AiMS tO in 
creASe yieLdS 

#04 
the PrOductivity GAP Sustainably 
doubling agricultural output by 2050 will 
require total agricultural productivity to 
grow at an annual average rate of at least 
1.75 percent. Yet over the past seven years, 
that rate has averaged 1.4 percent. 

GAP in current And 
required PrOductivity 
GrOwth rAteS 
(Source: Farm Foundation, 
NFP in Global Harvest 
Initiative GAP Report ) 

100 

120 

140 

160 

180 

200 

2050 2045 2040 2035 2030 2025 2020 2015 2010 

LCA: life cycle assessment; a method for identifying 
and quantifying the environmental impacts of a product, 

process or service, over its entire  lifespan. 

nitrates vs. urea 
(At same application rate) 

2–5% higher yield 
12.5% lower carbon footprint 

46.6% lower environmental index 

EcoX is an index used for measuring and 
comparing the environmental effects of 

fertilizer production and application. 
The EcoX index has been developed by  

Yara as part of our pioneering use of  
life cycle assessments (LCA)  

in agriculture. EcoX 
Annual productivity 
growth needed to 
double output (1.75%) 
Annual current 
productivity growth (1.4%) 

1.75% 

1.4% 

Land use 

UREA 

NiTRATES 

0.0 0.1 0.2 0.3 0.4 0.5 

Acidification 

Global warming 

Eutrophication 
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cropland productivity showing the way 

farming output must land. reflecting on land use change, which 
be almost doubled. the need to minimize reduces biodiversity 
The recipe: Sustainable environmental impact, and increases green-
agricultural intensifi- the Wb advises: “raise house gas emissions. 
cation. land is limited; agricultural productiv
additional technology, ity, close the crop yieLdS: it has been 
knowledge and in- yield gap; use available done before: between 
novation are required. technologies”.25 now and 2050, food 

production must in
closing the gap Simply put, farmers crease by at least 70%; 
between demand and must grow more food over the past 40 years, 
supply can basically on relatively less land. it was increased by 
be achieved in two They must narrow the 150%.26 That achieve-
ways: ➊ extending gap between average ment was partly due to 
cultivated land area, farm yields and the extensification, largely 
or ➋ increasing output optimal yield poten- due to intensification. 
from existing farm- tial. This will avoid While global cropland 

“Simply put,
farmers must 

grow more food
on relatively

less land” 

grew by 27%, total 
crop yield increased 
by 135%.27 With 
limited land available, 
the world must now 
depend on improving 
productivity, particu
larly in developing 
countries – although 
some still have surplus 
land available for 
agricultural usage. 
approx. 80% of the 
projected growth in 
crop production in 
developing countries 
will need to come 
from intensification, 
in the form of yield 
increases (71%) and 

higher cropping 
intensities (8%).28 

However, the pace 
of yield increases has 
slowed down. Since 
2000, the yields of the 
three major cereals 
(wheat, maize, rice) 
have grown at an 
average of 1–2% per 
year, down from 3–5% 
in the early 1980s. in 
developed countries, 
the ifad warns that 
a sort of yield plateau 
has been established.29 

in its  ‘2010 gap 
report’, the global 

Harvest initiative  
predicted that 
doubling agricultural 
output by 2050 would 
require an increase in 
the rate of productiv
ity growth to at least 
1.75% annually, 
or 25% over the 
full period.30 

The slowdown in yield 
growth for cereals 
is severe, dropping 
from 1.9% per year 
during the period 
1961–2007, to 0.7% 
per annum during 
the period up to 
2050. cereals occupy 

half of the harvested 
area worldwide.31 

The entire gap between 
the technical and the 
theoretical maximum 
yield cannot be 
closed. even with an 
unavoidable yield 
gap calculated to be 
an estimated 40% of 
the theoretical yield, 
there is still room to 
produce food for 8–10 
billion people.32 

viSiOnS: The first 
global conference 
on agriculture, 
food Security and 

“For each person
alive today, there
is in theory 29%
more food avail
able, compared

to 1960” 

ThE RoyAL 
SocIETy 33 

climate change 
2010, concluded 
that “Sustainable 
agricultural intensi
fication – more with 
less – and increasing 
productivity is the 
way to go, with no 
expansion of the area 
under cultivation.” 34 

in the  ‘new vision 
for agriculture’ 
roadmap, business 
leaders urge scale 
and speed to boost 
food production in a 
sustainable manner. 
“going forward”, the 
road map says, “the 

world must produce 
far more with less”.35 

closing the yield gap 
implies focusing on 
the entire food system. 
in the words of the 
World bank: “getting 
more crop per drop 
and per hectare – but 
without the increase in 
environmental costs 
currently associated 
with intensive agri
culture”.36 “What is 
now clear”, the uK 
government office for 
Science states, “is that 
expanding the area of 
agriculture comes at 

considerable loss of 
vital environmental 
services, and that 
greater net benefits 
accrue if agriculture 
is able sustainably to 
improve productivity 
on existing land”.37 

cerrAdO: brazil is 
hailed as an inspira
tion. in just 30 years, 

brazil transformed 
itself from a food 
importer to one of the 
world’s breadbaskets, 
farming the cerrado 
savannah without 
deforesting the 
amazon. Since 1996 

http:land�.37
http:culture�.36
http:less�.35
http:people.32
http:worldwide.31
http:period.30
http:established.29
http:technologies�.25


africa

8 / yara food & climate magazine yara food & climate magazine /9 

REVOLUTiON! 
The corridor can be the breadbasket3 decades of experience. africa knows yara; 1st 

AFricAn enGAGeMent jAkAyA M. kikwete 
yara is well aquainted with africa and its President of tanzania of Tanzania and beyond. 

eArninG recOGnitiOn 
agriculture. Strong supporters of the african 
Green revolution, we have initiated several 
partnership projects on the continent. 
amongst these is the novel agricultural 
Growth Corridors concept. 

➋➊ 

 
yara was honored as the 
Best Global Business in 
africa 2010 by the african 
Business magazine and the 

yara CEO Jørgen Ole 
Haslestad was honored as 
the International Business 
Leader of the year 2010 by the 

cliMaTecoMPaTible 
aGricUlTUral GroWTh 
Yara introduced the climate

Commonwealth Business africa Investor Investment and compatible agriculture 
Council. Business Leader awards. Growth concept at the 

aGrF. Yara and syngenta 
launched an initiative in 

➌ ➍ Tanzania, inviting key stake
holders to help integrate the 
agriculture, climate change 
and food security agendas, 
and to catalyze action.

yara.com/africa
africaccororrriiddororss..ccomom 

a
fr

ic
a 

➊ 2004: yara responded to UN Secretary-General Kofi annan’s call for an african Green revolution.➋ 2005: yara was the first private-
sector company to financially support the new Millennium Villages concept in africa.➌ 2006: yara hosted the first of three african Green 
revolution Conferences in Oslo, before the concept was later transformed and transferred to africa in 2010. ➍ 2010: President Kikwete of 
the United republic of Tanzania and yara’s CEO Haslestad inaugurate yara’s fertilizer terminal investment as part of the SaGCOT corridor. 

Growth corridors – economic growth
 
Unlocking africa’s agricultural potential. 
That is the key purpose of the innovative 
concept launched by Yara at the UN Gen
eral Assembly in 2008. During 2010 and 
2011, two Agricultural Growth Corridors 
have been set in motion in Southeastern 
Africa. 

The idea has been praised as a prime 
example of public-private partnerships. 
attracting stakeholders across the value 
chain, providing opportunities for many, 
including smallholder farmers. The Beira 
Agricultural Growth Corridor (BAGC) and 
Southern Agricultural Growth Corridors 
of Tanzania (SAGCOT) represent a model 
that can be replicated in other parts of  
the continent. 

#05 
there iS A diSturBinG GAP between African 
agricultural yield levels compared to other regions, 
even for maize, Africa’s most important staple crop. 
Considering that Africa’s population is expected 
to double by 2050, closing the gap is critical for 
improving food security, reducing poverty and 
avoiding further environmental damage. 

AFricAn MAize  12 

yieLdS LAGGinG  
GLOBAL 
GrOwth rAteS 8 

10 

1961–2009, 
ton/ha 
(Source:  
FAOSTAT) 2 

4 

6 

0 

1960 1970 1980 1990 

Africa South America Asia 
Europe North America 

Given the dominance of public 
systems for R&D in develop

ing countries, and the global role 
of the private sector in R&D and in

2000 2010 
value-chain development, PuBLicPrivAte 

PArtnerShiPS (PPPs) offer much potential and are 
proliferating. (Source: WB) 

brazilian farmers for inspiration, he African agriculture choosing new directions 
have increased the points at a belt across 
amount of land under Southern africa, 
cultivation by ⅓, while including the area of africa is a continent of supporting the POPuLAtiOn: employment, 25–30% PrOductiOn: africa president for africa fertilizer application 

investment blueprints for the BAGC and 
SAGCOT were presented at the recent 
World Economic Forum (WEF) meetings 
in Davos (January 2010 and January 2011). 
Yara was an active participant in both. 
in January 2011, the construction of a new 
bulk fertilizer warehouse at the port of 
Dar es Salaam was launched. Yara has 
invested USD 20 million in the project, 
which involves a partnership with the  
governments of Tanzania and Norway. 

The BAGC and SAGCOT will require total 
investments of USD 1.74 and 3.4 billion 
respectively, over a 20 year period. Both 
corridors aim to triple agricultural output 
and lift a total of three million people out 
of poverty. 

SAGCOT, Tanzania 

BAGC, Mozambique 

40% of asia’s crop- financing for farmers, 
land.54 This leaves agricultural output 
africa’s predominantly could rise from uSd 

production has been the two agricultural both great opportunity 
increased ten times.38 growth corridors, as – and major challenges. 

agrcs in oslo, which africa is set to experi- of gdp and over half is associated with low says “you need to im- is only 7–8 kg per rain-fed agriculture 280 billion per year in 
preceded the 2010 ence the most rapid of export earnings.43 agricultural produc- prove productivity”.46 ha.49 as a result, “Agriculture vulnerable to climate 2010 to 880 billion by 

africa’s potential although dominated african green revolu- population growth african agriculture tivity. in the past 50 The yield gap in africa ¾ of farmland is 
professor paul collier cerrado.40 by agriculture, it is un tion forum in accra. of any continent: is largely small-scale 
argues that the brazil- able to feed a growing its population is and labor-intensive. 
ian model of high- population. yet. “transformative expected to double to The sector supports 
productivity farms change”, annan said two billion by 2050. the livelihood of 80% 
could be replicated in africa needs its own in accra, will enable While poverty rates of the population. in-
areas with underused green revolution! That africa’s smallholder have fallen globally vesting in agriculture 
agricultural land, was the call for action farmers, the majority to about 25%, they is recognized as an ef
citing Zambia as an by the un Secretary- of whom are women, remain constant fective path in poverty 
example.39 The notion general Kofi annan “to leave behind at about 50% in reduction – and in-
is shared by dr. pedro in 2004. Since then, subsistence farming, Sub-Saharan africa.42 vestments are needed 
a. Sánchez of colum he has continued to run their farms as across the value 
bia university. regu champion the cause, businesses, and mar- agriculture accounts chain, particularly 
larly visiting brazil chairing the agra, ket their surpluses”.41 for 65% of full-time in infrastructure. 

years, food production 
has barely kept pace 
with population 
growth. although 
output has more than 
tripled over the past 
50 years,44 more than 
60% of the increase is 
attributed to expan
sion of cultivated land 
and shorter fallow 
periods.45 obiageli 
ezekwesili, Wb vice 

is considerable. cereal 
yields are less than 
half the developing 
world average. “a 
key constraint across 
africa is nutrient sup
ply”, says the ‘future 
of food and farming’ 
report.47 african 
farmlands lose over 
60 kg of main plant 
nutrients per ha annu
ally 48 because mineral 

change. according to 2030.56supports thedepleted.50 “Without the Wb, global warm-
soil replenishment, livelihood of 80% ing could halve agri
even the best crop of Africans.” cultural productivity 
varieties and the in several african 
most enlightened countries within justAFRIcAN policies cannot stave ten years.55 

DEvELopMENToff hunger”, says dr. 
BANk 53 pedro a. Sánchez.51 POLicy: While africa 

needs investors, inves
furthermore, less tors need predictability. 
than 5% of africa’s if africa was able to 
cultivated land is irri overcome its main 
gated,52 compared to barriers, including 

http:S�nchez.51
http:years.55
http:depleted.50
http:report.47
http:periods.45
http:productivity�.46
http:earnings.43
http:times.38
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COOL GROWTH 
+2°c is a feared threshold for global 
warming. Greenhouse gas emissions from 
agriculture contribute to climate change, 
which in turn has an impact on agricultural 
production. reducing the carbon footprint of 
agriculture includes cutting emissions from 
the production of crop nutrients. yara is 
ahead of the pack. 

carbon campaign 
carbon Footprint Guarantee: The world’s 
first, in 2010. Launched in Scandinavia, 
yara’s novel guarantee is being adapted 
and expanded to international markets. 

This carbon guarantee for fertilizers is a 
result of our development efforts – and 
a response to emerging market demands. 
yara’s low-carbon fertilizers and application 
knowledge help to minimize climate impacts, 

climate change driven by land conversion 

food and climate are point. The world is set responsible for ⅓ of co2. This is the 
intimately linked. for warmer weather, of world emissions, reason why indonesia 
agriculture drives which will support forestry included. is the third largest 
global warming – and agriculture in the cultivating more land, emitter of gHgs after 
will be affected by northern hemisphere, agriculture drives the uSa and china: 
climate change. farm- but hamper food at least ¾ of world 85% of indonesia’s 
ing needs to change. production in parts of deforestation.58 emissions come from 

the south. according luc, driven by global 
climate change is a to the uK Meteoro- cuLPritS: almost demand for palm oil.59 ⅓ of world assessing the effects 
field of uncertainty logical office Hadley half the gHg emis of climate change ondeforestation” 
and assumptions. centre, drought sions generated by about 2.1% of emis the major cereal crops, 
causes are reasonably could regularly affect agriculture result from sions are made up of the institute found 
clear, consequences 40% of the planet’s land use change (luc), n2o from the produc that yields are likely 
less so. a global land area by the end primarily through tion, transportation to be lower in 2050 
average temperature of the century.57 turning forests into and use of nitrogen than in 2000. Wheat 
increase of 2°c is seen agriculture is a major farmland, which mineral fertilizers.60 is considered the most 
as a critical turning emitter of gHgs, releases large amounts vulnerable crop.61 

and the carbon footprint guarantee allows 
for assured assessment of the footprint of 
crop production by farmers and the food 
processing industry. 

Issued with a distinctive label, yara’s 
Carbon Footprint Guarantee is a testament 
to our efforts to reduce GHG emissions 
throughout the fertilizer life cycle. We have 
pioneered the use of life cycle assessments 

#06 
there iS A cOnSiderABLe GAP 
between total land reserves and the land 
available for agricultural expansion. Pro 
duction must almost be doubled, on es 
sentially the same amount of farmland, in 
order to limit future GHG emissions from 
conversion of non farm land for agriculture. 

AGricuLturAL 
OutPut tO in
creASe 70% with 
LittLe GrOwth 
in LAnd uSe 
(Source: Based 
on FAO) 

13 
MiLLiOn 
LOSS
worldwide, between 2000
and 2010, 13 million ha of
forests were lost  every
year (Source: FAO)

13 
i LLiOn 

OSS 
worldwide, between 2000 
nd 2010, 13 million ha of 
rests were lost – every 

year (Source: FAO) 

in the long run, climate change, if not 
halted, will result in irreparable damages 

to arable land, water, and biodiver 
sity resources, with eventually serious 
consequences for food production and 

food security . (Source: FAO) 

l d 

l d + 5% 

GLOBAL GhG 
eMiSSiOnS 
Global GHG 
emissions 
2004: 
49 billion 
ton CO2 
equivalents 
(Source: 
Based on iPCC, 
2007, Bellarby et al., 
2008, *EFMA calculation) 

Energy, 
waste, 
industry, 
etc. (74%) 

n Production of 
N mineral fertilizer (0.8%)* 

n N2O from mineral 
fertilizer use (1.3%)* 

n N2O from organic 
N sources (3.8%) 

n Other agricultural GHGs, 
mainly CH4 (8.4%) 

n Land use change for 
agriculture (12%) 

2005/2007 

2050 

l an

an

and 

land 

agricultural output + 70% 

agricultural output 

Farmers can halve 
their carbon footprint 
with yara’s low-carbon 
fertilizer. 

The Carbon Footprint 
Guarantee is a vis
ible label on yara’s 
products 

in agriculture to identify emission hotspots, 
and have invested significantly in catalyst 
technology in order to reduce emissions 
from the nitric acid production process. 

Low-carbon fertilizers represent a major 
contribution towards making agriculture 
part of the solution to climate change and 
to supporting sustainable intensification. 

cOnSequenceS: 
Higher temperatures, 
the ifpri warns, will 
“eventually reduce

“cultivating yields of desirable 
crops while encouragmore land, 
ing weed and pestagriculture drives proliferation”. 

tOre k. jenSSen 
head of yara heSq 
& Product Stewardship 

q&A: carbon footprint 

Q: Why a carbon footprint 
declaration? 
A: To show growers how our 
crop nutrition will maximize 
yields while minimizing climate 
impacts. also, it demonstrates 
our strong track record in cut
ting emissions, and it helps 
farmers to document their 

30,000,000 100,000,000
 
tOnS OF cO2 tOnS OF cO2
 
equivALentS: equivALentS:
 
the annual emissions removed the global GHG reduction poten
by using Yara’s N2O catalyst tial with Yara’s N2O catalyst 
technology technology 

carbon footprint, as required by 
climate-conscious food producers. 

Q: How has the guarantee 
been received? 
A: It’s already a great success. 
We notice strong interest from 
growers and authorities, both 
in Scandinavia and well beyond. 
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catalyzing success 

cutting emissions by up to 90%: Our 
inventive N2O catalyst technology is 
instrumental to our ability to issue the 
Carbon Footprint Guarantee. Building 
on over 15 years of research and signifi
cant investment, this is the solution 
of choice for reducing GHG emissions 
from nitric acid production. It has been 
installed in 22 of our 24 nitric acid 
plants and is commercially licensed 
to other actors in the industry. 

n2O catalyst in 
– emissions out 

Our n2O catalyst technology made 
an impact on Finland’s national emission 
inventories: Just one year after installa
tion in 2009, the country’s inventory was 
reduced by an estimated 2 million tons 
of CO2 equivalents. 

cASh: climate 
change, argues the 
deutsche bank, is “the 
new bottom line”.68 

possibly even for farm
ers. priced at uSd 20 
per ton of co2 equiva
lent, the Wb estimates 
that the sector can 
reduce emissions by 
1.5 gigatons per year: 
“carbon sequestration 
in agriculture would 
be an inexpensive, 
technically simple, 
and efficient response 
to climate change”.69 

This would turn 
a problem into a 
solution. 

beyond 2050, the 
fao says, “negative 
impacts of warming 
dominate and cause 
a rapid decrease of 
the crop production 
potential”, especially 
in rain-fed systems.62 

cArBOn: agriculture 
can contribute to 
climate change 
mitigation; reducing 
gHg emissions, 
increasing carbon 
sequestration. techni
cal improvements and 
better management 
practices are keys to 
reducing the sector’s 

emissions.63 one 
approach advocated by 
the fao is conserva
tion agriculture.64 

Sustainable crop 
land intensification 
is already producing 
impressive results. 
Studies at Stanford 
university indicate 
that improvements in 
agricultural science 
between 1961 and 
2005 have spared an 
area the size of russia 
from being converted 
into farmland. on the 
other hand, the scien
tists warn that a less 

“Improving
agricultural 

productivity is
key to REDD+,

reducing
emissions from 
deforestation” 

IIED 65 

productive agricultural 
system would destroy 
even more wilderness, 
drive up gHg emis
sions and break havoc 
on biodiversity.66 in 
2010 another group of 
scientists concluded 
that improvement in 
crop yields should 
be prioritized in 
strategies to reduce 
global gHg emissions. 
it also stated that 
mechanisms for 
linking investments 
in yield gains to the 
global carbon markets 
should be explored.67 

http:explored.67
http:biodiversity.66
http:agriculture.64
http:emissions.63
http:systems.62
http:change�.69
http:line�.68
http:fertilizers.60
http:century.57
http:deforestation.58


Fertigation – water and fertilizer in one system

Dripline

Water + Nutrients

Mg Ca

N Ca N

Fertigation
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Orange juice – going green 

Fertigation: the practice of 
applying soluble fertilizers 
along with water through 
a drip irrigation system 

resource scarcity calling for increased efficiency 

oranges are a tropical fruit. Tropicana is a juicy brand. 
PepsiCo, the beverage giant behind Tropicana, aims to 
reduce the carbon footprint of its orange juice products 
and fertilizer leader Yara is part of the team. 

Oranges are nutritious. Fertilizers nourish orange trees, 
but at a cost: a carbon footprint. The challenge: reduce 
that footprint. The key: apply reduced-carbon fertilizer 
and add crop nutrition knowledge. 

Sizing up the footprint of its orange juice, PepsiCo dis
covered that about 35% of the GHG emissions from the 
cultivation of orange trees were caused by fertilizer use. 
Yara has joined with PepsiCo in a five-year trial project 
aimed at reducing the carbon footprint while increasing 
the growers’ profits. 

ur
ce

s 

water is scarce; nutrients are essential. 
Wanted: Combined efficiency. Proposed: 
Combine irrigation and fertilization. result: 
Fertigation – with impressive improve
ments. 

Drip irrigation is the most efficient method 
of providing plants with water. add soluble 
fertilizer, and you get a very efficient 
method of distributing water and nutrients. 
Directly to the roots of the plant – in the 
exact amounts needed. 

yara is a fertigation pioneer, targeting a 
growing market. “Our products have been 
successfully used in fertigation for several 

both crop quality and yields”, says Michael 
Basten, yara’s Central agronomist. The 
proof is evident from German potato 
fields to Chinese tomato plants and 
american almond trees. 

With extensive knowledge of nutrient 
needs and the product portfolio to fulfill 
them, Michael Basten sees yara as ready 
to lead the expansion of fertigation world
wide: “We have completed our set of tools 
for fertigation and initiated a global trials 
program to develop further knowledge 
and documentation of results in this field.” 

notice the name: yara Crop Nutrition is a 
novel, knowledge-based concept. Bringing 
local answers to global challenges, it offers 
growers a unique package of products and 
services based on three elements: 

Crop knowledge We possess extensive crop 
nutrition knowledge, which we use to create 
a win-win situation with successful growers. 

Portfolio combinations We offer a compre
hensive product portfolio that meets the 
needs of all crops, different growing condi
tions and application methods. 

Application competence We apply a just-in
time approach to application that matches 
the exact needs of crops, supported by an 
array of decision-making tools. 

yara.com for yara’s products and services 

yArA 

crOP 

nutritiOn 

#07 
there iS A vASt GAP between limited global 
freshwater resources and rising future water 
requirements. This poses a major challenge for the 
agricultural sector, which must feed more mouths, 
while competing for water resources that are also 
in demand for household and industrial use. 

the 200 liter latte 
One caffe latte might be 
just half a liter. yet, its 
water footprint is 200 
liters: the fresh water 
input required, from 
production to consumption 
– milk and sugar added. 
(Source: WWF) 

“Without water 
productivity gains, 
crop water consumption 
doubles by 2050” 
(Source: IWMI) 

N 

Mg Ca 

P K 

EFFiCiENT 
EFFORT 
70% production increase 
by 2050 is the challenge 
facing farming. Yara ac-
cepts this challenge and is 
helping growers to deliver. 
The world’s farmers must 
improve resource efficiency 
and agricultural productiv
ity, in order to cope while 
working roughly the same 
amount of cropland and 
using less water. 

oranges are a tropical fruit. Tropicana is a juicy brand. 
PepsiCo, the beverage giant behind Tropicana, aims to 
reduce the carbon footprint of its orange juice products 
and fertilizer leader Yara is part of the team. 

Oranges are nutritious. Fertilizers nourish orange trees, 
but at a cost: a carbon footprint. The challenge: reduce 
that footprint. The key: apply reduced-carbon fertilizer 
and add crop nutrition knowledge.

Sizing up the footprint of its orange juice, PepsiCo dis-
covered that about 35% of the GHG emissions from the 
cultivation of orange trees were caused by fertilizer use. 
Yara has joined with PepsiCo in a five-year trial project 
aimed at reducing the carbon footprint while increasing 
the growers’ profits.

r
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by 2050 is
facing farming. Yara ac
cepts this challenge and is 
helping growers to deliver. 
The world’s farmers must 
improve resource efficiency 
and agricultural productiv
ity, in order to cope while 
working roughly the same 
amount of cropland and 
using less water.

hOw Much wAter dOeS it 
tAke tO PrOduCe 1 kg 

Fresh beef 

Cereals 

(Source: UN Water) 

15,000 
LITERS 

1,500 
LITERS 

FreShwAter reSOurceS LiMited 
reLAtive tO PrOjected FOOd PrOductiOn 
(Source: Based on FaO, UNEP) 

2005/ 
2007 

+70%+70% 

+0% 

2050 

agricultural output demand on the make more efficient such as recycling of 
requires inputs. using biosphere has doubled use of resources”, the waste”.72 food waste is 
scarce resources more since the 1960s. ifad states, specify- staggering. estimates 
efficiently can improve “rapid economic ing: “particularly vary, but up to half 
productivity. growth has fuelled an fertilizers, pesticides of all food produced 

ever-growing demand and – above all – may go wasted, from 
agriculture depends for resources”, the water.” output per farm to fork.73 

on land and water, fund says, adding: “put unit of total resources 
energy and nutrients: plainly, we have to de- employed in produc- LAnd: about 12% of 
vital resources high vise ways of getting as tion must increase.71 the globe’s land surface 
in demand, short in much, and more, from is used in crop produc
supply. much less”.70 agricul according to unep, tion; over 1.5 billion 

ture is no exception. “a substantial share ha. There is a potential 
global growth leaves of the future food for adding 2.7 billion 
a heavy ecological eFFiciency: demand could be met ha.74 in practical – and 
footprint. The WWf “intensification by introducing food political – reality, the 
indicates that human approaches need to energy efficiency, picture is another. 

“Agriculture 
depends on land

and water, 
energy and
nutrients” 

to save the planet. hectares are lost due areas, human water 
new arable land to drought and de- use already exceeds 
is found mainly in sertification – an area annual average water 
South america and on which 20 million replenishment.79 

Sub-Saharan africa. tons of grain could 
in asia, about 95% is have been grown.77 at agriculture 
already utilized.75 current rates, about consumes about 

1% of the world’s 70% of total fresh 
The fao projects that productive land is water withdrawals. 
by 2050, farmland degraded every year.78 Without productivity 
will expand by 70 gains, a doubling of 
million hectares, i.e. wAter: climate water withdrawal is 
plus 5%. This is the net change will impact on projected by 2050.80 

balance. a 120 million water availability for The gap is growing. 
ha expansion in the agriculture; so will improved tech-
developing countries urbanization and nologies, including 
is offset by a contrac industrialization. irrigation, are vital in 
tion of 50 million in in many parts of improving water use 
developed ones.76 the world, including efficiency. irrigated 

land is preserved, each year, 12 million major food producing 

years, with well-documented benefits to 

agriculture covers and use water ef
about 20% of crop ficiently and adequate 
land, contributing moisture allows plants 
nearly 50% of to take up optimal 
crop production.81 levels of nutrients.83 

efficiently delivering 
water directly to the enerGy: food prices 
plants, modern irriga- are sensitive to the 
tion can reduce water cost of energy, in 
losses by 30–70%.82 all parts of the food 
and it can effectively value chain. The 
be combined with op- iea forecasts a 
timum delivery of fer- doubling of global 
tilizers:  fertigation. energy consumption 

between 2010 and 
good nutrient man- 2050. agriculture uses 
agement is important about 4% of global 
for water quality. fossil fuel energy, of 
proper nutrition which half is required 
makes plants absorb for nitrogen fixation 

yara food & climate magazine /13 

“Intensification 
approaches need

to make more 
efficient use of 

resources” 

IFAD 84 

in fertilizer produc
tion.85 n fertilizer 
production is a major 
consumer of natural 
gas, which is by far 
the cleanest-burning 
of the big three fossil 
hydrocarbons. 

at the same time, 
agriculture has a role 
to play in producing 
energy, growing feed
stock for the produc
tion of bio-energy, 
substituting fossil 
fuels. albeit at a cost: 
reducing cropland 
for food production. 

algae also offer 

http:30�70%.82
http:nutrients.83
http:production.81


e.g improved crops

e.g. new nutritional 
concepts
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EFFiCiENT USE 
48% of the world’s population depends on 
it: Nitrogen fertilizer underpins global food 
production. The future relies on it: Efficient 
use of crop nutrients supports farm output. 
in high demand: Application knowledge and 
nutrition efficiency – improving crop yields, 
reducing environmental impacts. 

rOBertO PuzzO 
yara Brazil 

Breadbasket Brazil:	 yArA OFFerS An ArrAy OF ➊ nSensor award
tOOLS tO heLP GrOwerS winning, tractor-mountbigger and better reAch hiGher yieLdS And ed tool that measures 
returnS: and adjusts nitrogen 

application rates on 
Brazil has become a bread Polidoro has invited yara Brazil 

➊ 

➋ 

the go. 
basket, one of the world’s to join a working group to discuss 
greatest. Given the country’s future development and innova ➋ ntester 
amount of spare land, the basket tion in Brazilian agriculture. Bra- Hand-held device that 
is destined to grow. Now, yara zil is a world leader in agriculture measures the nitrogen 
has been invited to contribute and a key market for yara. status of crops, optimiz
its knowledge to making that ing nitrogen application 
huge breadbasket even better. roberto Puzzo, Market rates. 

Development and Innovation 
“yara has a global vision – from Manager in yara Brazil is excited ➌ Megalab 
food quality to environmental about the opportunities: “Increas- Online service for 
protection. This is what the ing yields and returns for farmers plant and soil analysis, 
world needs”, Brazilian govern- while reducing environmental immediately returning 
ment representative José Carlos impacts: that is a win-win targeted nutrient advice 
Polidoro said while visiting yara’s situation – for Brazilian farming to growers. 
research Center Hanninghof. and world environment”. 

tankmix 
Online service providing 
advice on mixing of 
our foliar products with 
other agricultural spray 
materials. 

We opened a door between Brazilian 

➌ 

Fertigation tool 

and yara researchers. The future	 Online tool assisting 
growers in calculat
ing the correct water effects of that are immeasurable. 
and fertilizer rates for 
fertigation system. 
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Sensible award 

Mind the gaps! Håkan and Teri Eriksson’s message to Sweden’s 
Lee Eriksson won the prestig- Environmental Minister andreas 
ious WWF Baltic Sea Farmer of Carlgren, who visited the farm 
the year award 2010. Why? For to review methods of minimiz
reducing nutrients losses into the ing leaching. Thanks to the 
Baltic Sea. How? By improving N-Sensor, nitrogen application 
nitrogen use efficiency. With? rates can be adjusted to suit the 
yara N-Sensor. exact crop needs. This increases 

nutrient use efficiency and profit
“The N-Sensor is absolutely the ability – while reducing the risk of 
best technical investment I have leakage to waterways. 
ever made.” That was Håkan 

Algae for energy 

n
ut

ri
en

ts
 

conditions, carried 
out in so-called 
photo-bioreactors. 
We have estab
lished a joint project 
with the University 
of Duisburg to refine 
the bio-reactor, and 
another with the 
energy corporation 
E.ON, conducting 
large-scale testing 
in their pilot plants. 

that application of ni
trogen fertilizers can 
be reduced by 20–30% 
without loss of yield, 
saving money and 
reducing emissions.96 

PhOSPhAte: phos
phorous is a finite re
source vital for human 
living – and food pro
duction. Mineral p 
fertilizer is derived 
from phosphate rock. 
concerns have been 
raised that global 
resources have been 
exhausted to the de
gree that p fertilizer 
prices will become  

Algae is a future 
fuel. Ideal, propo
nents claim. Inter
esting, scientists 
nod. The poten
tial lies in algae 
multiplying quickly 
with harvesting 
year-round. a bonus 
is found in higher 
productivity and 
CO2 fixation poten
tial compared to 

crop roots to ensure 
maximum uptake, 
and reduced loss.92 

in europe, the efficien
cy rate has risen from 
approx. 35% to nearly 
65% over the last 
25 years. decreased 
n2o emissions from 
farm soils in europe 
demonstrate that 
intensive agriculture 
with high fertilizer use 
efficiency helps reduce 
gHg emissions.93 

The fertilizer industry 
recommends that crop 
nutrient application 

conventional biofuel 
crops. 

However, knowl
edge on nutrition 
strategies for algae 
remains scarce. 
Taking action, yara 
has engaged in an 
r&D project aiming 
to optimize algae 
nutrition under 
controlled growing 

per unit of product 
should be kept as low 
as feasible without 
harvest loss. However, 
rates should not be 
reduced in the case of 
n use deficiencies, or 
where the total n pool 
in the soil is mined.94 

fertilizer application 
rates are lowest in the 
tropics – where food 
insufficiency is high
est. in parts of africa, 
as little as one kilo of 
nutrients is applied 
per hectare.95 on the 
other hand, field stud
ies from china show 

#08 
there iS An AvOidABLe GAP between actual 
and optimal fertilizer application rates. Yield 
increases depend heavily on the application of 
mineral fertilizer to supplement organic material, 
along with knowledge transfer and innovation. 

In
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Fertilizer rate 

Knowledge
transfer e.g improved crops 

e.g. new nutritional 
concepts 

+ 

Algae 

yieLd increASeS 
require 
FertiLizer, 
knOwLedGe 
And innOvAtOn 

nSenSOr 
 OPtiMizeS
 FertiLizer rAteS 
On the GO sun eneRgY 

nutRition 
bioFuel 

biomass 
Co2 

options, including for application, as well crop nutrition nurturing sustainable agriculture	 people would suffer 
growing energy crops. from hunger without as reducing n2o 
algae farms may con
vert nutrients into 
a host of materials, 
including food, feed 
and fertilizer.86 “Mineral 

fertilizers 
are needed  
to provide
sufficient 
nutrition“ 

it.89 according to 
all food derives from should be utilized. requires extensive controlled release and unep, the food secu
plants. to grow, plants Still, mineral fertilizers knowledge for ap deep placement tech rity of ⅔ of the world’s 
themselves need nutri are needed to provide plication of nutrition nologies, adds to the population depends 
ents. Mineral fertilizer sufficient nutrition, se- to match the exact efficiency of the nu- on fertilizers, in par-
is a major source of curing optimum yields. needs of the plants. trients, reducing the ticular n fertilizers.90 

crop nutrition, crucial They are, writes Julian ecological footprint. 
to food security. cribb, “the fuel of the balanced fertilization fertilizers are not 

global food miracle”.87 is the norm: organic nitrOGen: nitrogen always used efficiently. 
any crop requires a inputs, including crop (n) is the main crop crops normally take 
complementary diet of at the same time, he residues should be uti nutrient, essential to up only about 50% of 
a mixture of minerals. points at a “colossal lized as far as possible; increase yields. about the nutrients, meaning 
a sustainable agri squandering of mineral fertilizers are 48% of the world’s that improved n use 
culture is best served nutrients” all along however needed as a food production is the efficiency (nue) has 
with balanced fertili the food chain, with supplement, securing result of mineral n economic rewards on 
zation. as far as possi the greatest loss on optimum yields. pre- fertilizers. according top of environmental 
ble, organic inputs in farms.88 optimum cision application of to the fao, an ones: reducing the 
cluding crop residues fertilizer efficiency fertilizers, including additional two billion cost of excessive 

“Future inten
sification will 
require more

attention to the 
input efficiency” 

cGIAR/ccAFS 91 

emissions, leaching 
and volatile losses. 

There are well-tested 
methods to improve 
nue, especially in 
the way of precision 
fertilization, based 
on fertilizer best 
management prac
tices. for optimum 
application, remote 
sensors and other 
decision-making tools 
are employed. timing 
matters; placement 
even more: n should 
be applied close to 

http:fertilizer.86
http:hectare.95
http:mined.94
http:emissions.93
http:emissions.96


Yield (t/ha)
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Acronyms used: 
aGra alliance for a Green revolution in africa 

aGrC african Green revolution Conference 

aGrF african Green revolution Forum 

BaGC Beira agricultural Corridor 

CCaFS Climate Change, agriculture and Food 

Security (research program on) 

CGIar  Consultative Group on International 

agricultural research 

CH4 methane 

CIMMyT International maize and wheat 

improvement center 

CO2 carbon dioxide 

FaO Food and agriculture Organization 

of the United Nations 

G20 Group of 20 

IFa International Fertilizer Industry association 

IFaD International Fund for agricultural 

Development 

IFDC International Fertilizer Development Center 

IFPrI International Food Policy research Institute 

IIED International Institute for Environment 

and Development 

IPCC Intergovernmental Panel on Climate Change 

IWMI International Water Management Institute 

GDP gross domestic product 

GHG greenhouse gas 

LCa life cycle assessment 

LUC land use change 

N nitrogen 

NUE nitrogen use efficiency 

N2O nitrous oxide 

OECD Organisation for Economic Co operation 

and Development 

P phosphate 

r&D research and Development 

SaGCOT Southern agricultural Growth Corridor 

of Tanzania 

UN United Nations 

USaID United States agency for International 

Development 

UNEP United Nations Environment Programme 

USD US dollar 

WB World Bank 

WEF World Economic Forum 

WWF World Wildlife Fund For Nature 

Main sources: 
African development Bank: 
Agriculture Sector Strategy 2010 2014 
(tunisia, 2010) 

Bruinsma, jelle: 
the resource Outlook to 2050: By how much 
do land, water and crop yields need to increase 
by 2050? 
(FAO, rome, 2009) 

Burney, jennifer A.; davies, Steven j.; Lobell, 
david B.: 
Greenhouse gas mitigation by agricultural 
intensification 
(PnAS, washington, 2010) 

ccAFS: 
Agriculture, Food Security and climate 
change: Outlook for knowledge, tools and 
Action’ 
(ccAFS report no. 3, Frederiksberg, 2010) 

chatham house: 
‘Green revolutions for Sub Saharan Africa? 
(London, 2011) 

collier, Paul: 
the Plundered Planet. why we Must – and 
how we can – Manage nature for Global 
Prosperity 
(Oxford university Press, Oxford, 2010) 

cribb, julian: 
the coming Famine. the global food crisis and 
what we can do to avoid it 
(university of california Press, Berkely, 2010) 

economist: 
the 9 billion people question. Special report 

on feeding the world 
(26 February 2011) 

efma: 
Agriculture, fertilizers and climate change 
(PP presentation, February 2009) 

FAO: 
the State of world Food insecurity in the 
world 2010 
(FAO, rome, 2010) 

FAO: 
how to Feed the world in 2050 
(FAO, rome, 2009) 

FAO: 
climate Smart  Agriculture. Policies, 

Practices and Financing for Food Security, 
Adaptation and Mitigation 
(FAO, rome, 2010) 

Fischer, Günther: 
world Food and Agriculture to 2030/50 
(FAO, rome, 2009) 

Ghi: 
the Global harvest initiative 2010 GAP 
report 
(Ghi, 2010) 

Government Office for Science: 
the Future of Food and Farming. challenges 
and choices for global sustainability 
(GOS, London, 2011) 

Government Office for Science: 
Foresight Project on Global Food and Farming 
Futures. Synthesis report 9: Sustainable 
intensification in African agriculture  analysis 
of cases and common lessons 
(GOS, London, 2011) 

G20: 
the toronto Summit declaration’ 
(G20, toronto, 2010) 

hahlbrock, klaus: 
Feeding the Planet. environmental Protection 
through Sustainable Agriculture 
(haus Publishing, London, 2009) 

iFAd: 
rural Poverty report 2011 
(rome, 2010) 

iFdc: 
world Phosphate rock reserves and 
resources 
(Alabama, 2010) 

iFPri: 
climate change: impact on agriculture and 
costs of adaptation 
(washington, 2009) 

iied: 
Beyond forestry: why agriculture is key to the 
success of redd+’ 
(London, 2010) 

iwMi: 
water for food water for life. 
A comprehensive Assessment of water 
Management in Agriculture  (iwMi/earthscan, 
London, 2007) 

Mckinsey Global institute: 
Lions on the move: the progress and potential 
of African economies 
(new york, 2010) 

Oecd: 
economic importance of Agriculture for 
Poverty reduction’ 
(Paris, 2010) 

rabobank Group: 
Sustainability and security of the global food 
supply chain’ 
(utrecht, 2010) 

Sánchez, Pedro A.: 
tripling crop yields in tropical Africa 
(nature Geoscience, May 2010) 

the european Financial review: 
Peak water: the mounting water crisis and 
how agriculture can help provide the solution 
(October november 2010) 

the hague conference on Agriculture, Food 
Security and climate change: 
chair s Summary 
(the hague, 2010) 

the royal Society: 
reaping the benefits. Science and the 
sustainable intensification of global agriculture’ 
(London, 2009) 

unccd: 
the socio economics of dLdd towards a 
Global Assessment 
(Presentation, davos, 26 january 2011) 

uneP: 
Global environmental Outlook: GeO4 – 
environment for development 
(uneP, nairobi, 2007) 

uneP: 
the environmental Food crisis. the 
environment s role in Averting Future Food 
crisis 
(uneP, Arendal, 2009) 

unFccc: 
investment and financial flows to address 
climate change 
(unFccc, 2007) 

van Santen, rutger; koe, djan & vermeer, 
Bram: 
2030. technology that will change the world 
(Oxford university Press, Oxford, 2010) 

world Bank: 
Africa s Pulse. An analysis of issues shaping 
Africa’s economic future 
(washington, 2010) 

world Bank: 
world development report 2010: 
development and climate change 
(wB, washington, 2010) 

world Bank: 
Agriculture Action Plan 2012 2014 
(washington, 2009) 

world Bank: 
world development report 2008: Agriculture 
for development 
(wB, washington, 2007) 

world Business council for Sustainable 
development: 
vision 2050. the new agenda for business – in 
brief 
(wBcSd, Geneva, 2009) 

world economic Forum: 
realizing a new vision for Agriculture: A 
roadmap for stakeholders 
(weF, davos, 2011) 

worldwatch institute: 
Mitigating climate change through Food and 
Land use’ 
(wwi report 179, washington, 2009) 

wwF: 
Living Planet report 2010. Biodiversity, 
biocapacity and development 
(wwF, Gland, 2011) 

This is a selection of sources; a comprehensive list 
(with links) is found on: 
www.yara.com/globalgaps 

NOTE ON NOTES: 
For the full list of notes, please refer to: 
www.yara.com/globalgaps 
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yArA iS cOMMitted to a 
cleaner Baltic Sea. One key 
contribution: our TraP research 
program. Using gypsum to 
trap phosphorus in the fields, 
yara scientists have developed 
a solution which significantly 
reduces leakage into water
ways. This way eutrophica
tion – which may cause ‘dead 
zones’ in oceans – is restricted. 

dr jOAchiM LAMMeL 
head of Global Product and 
Application r&d, hanninghof 

q&A: crop nutrition 

cases where adding less nutrients 
– but a more efficient fertilizer pro
duct from the yara portfolio – results 
in increased yields. 

Q: Knowing when the right 
amount has been reached, that 
can’t be easy? 
A: It’s really quite logical. The 
plants’ nutritional needs must be 
put first; fertilizer rates and timing 
of application should be based on 
the actual nutritional status of the 
crop. Targeted fertilization means 
that mineral fertilizer should pro
vide the plants with appropriate 
nutrition, rather than feed the soil 
around them. 

85% 
withOut MinerAL FertiLizerS, 
agricultural yields around 
the world would drop 
between 30 to 85%. 
(Source: Fertilizers 
Europe) 

LieBiG’S LAw: 
A deficiency of any single 
nutrient is enough to limit 
yield, just as the shortest 
stave will limit the capac
ity of a barrel. 

It is inconceivable that the world can meet the 
growing demand for food, feed and fiber without 
judicious use of inputs, especially fertilizers. 
(Source: FAO) 

6.0 

3.0 

Nitrogen (N)  Phosphorus (P) 
Potassium (K)  Magnesium (Mg) 
Sulphur (S) 

Q: Increasing yields, isn’t that just 
a matter of adding more mineral 
fertilizer? 
A: It’s certainly not that simple. 
Fertilizers will increase yields up to a 
certain point. Beyond that, additional 
fertilizer wastes money and harms 
the environment. We have plenty of 

forbiddingly high. 
However, the notion 
of ‘peak phosphate’ is 
disputed. preliminary 
studies by the ifdc 
show that at current 
rates of production, 
reserves of phosphate 
rock concentrate should 
be available for the next 
300–400 years. current
ly untapped resources 
would extend the 
supply considerably. 97 

reserves of potash 
remain abundant. 

POLLutiOn: The use 
of mineral fertilizers 
implies certain envi

“practices that
improve NUE
include adjusting
application rates
based on precise
estimation of 
crop needs”

 IFA98 

ronmental risks, 
including runoff into 
waterways. disposal 
of animal waste and 
municipal wastewater 
adds to the problem. 
at worst, an overload 
of nutrients may create 
‘dead zones’ in the 
oceans, caused by algal 
glooms. Modern preci
sion farming with the 
use of decision-making 
tools helps growers avoid 
overuse by tailoring 
applications to crop 
needs. 

technology is the tool. 
Knowledge is the key. 
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www.yara.com 

Global gaps 
To feed the future world 
population of more than 
9 billion people, world 
agriculture faces several 
global gaps – shortages and 
inadequacies that must be 
solved. 

Within agriculture, GaP 
carries other double 
meanings: Global agricultural 
Productivity  and Good 
agricultural Practices 
both must be applied if food 
security is to be attained. 

Amazing maize 
Maize is a mainstay of 
poor people in developing 
countries – and a main 
feedstock for bio-energy 
in others. 

Together, wheat, rice and maize – the three 
global grains’ – provide a third of the food 
calories for more than 4.5 billion people. 
For 900 million poor consumers, maize is 
the preferred staple. 

Maize (zea mays) produces more energy, 
embedded in its food and fuel outputs, than 
any other crop. It is used for human food, 
livestock feed and industrial purposes and, 
not least, as feedstock for fuel. 

Cultivated on nearly 100 million hectares in 
125 developing countries, maize ranks among 
the three most widely grown crops in 75 of 
them. The USa is the main producer. 

By 2050, the demand for maize in the 
developing world will double. Today, maize 
is the only major crop with a higher annual 
yield increase than 1.75%, the minimum rate 
required to feed the future. 

However, unless vigorous action is taken to 
accelerate yield growth, while also improving 
accessibility and increasing income levels, 
maize will become less affordable for 
millions of poor people. 

(SOURCES: CIMMYT, FAO) 

http:www.yara.com



