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MIND THE GAP

Presenter
Presentation Notes
The following challenges are ahead of us: Double production with less resources Feed more people from less resources Reduce emissions, increasing outputYara’s contribution aims at closing the gap and we’re part of the solution.



THE GAP : Feed more people

from less resources  

Feeding 9.15 billion people at 
higher consumption levels by 
2050 will require a 70% 
increase in food production, 
demanding higher yields

Arable land
in m2 per person (left axis)

World Population
in billions (right axis)

Source: UN Medium variant scenario. FAO (2003): World Agriculture: towards 2015/2030.

(Yara, 2011)
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Presenter
Presentation Notes
To feed 9.1 billion people at higher consumption levels by 2050 will require a 70 percent increase in production – demanding higher yields. The gap between actual and potential yields must be closed. Meanwhile, there are gaps between required and available resources, particularly crop land, fresh water and plant nutrients. We also find business opportunities in addressing the gaps related to global risks: Achieving food security while battling climate change requires improved agricultural productivity. We will deliver on our strategy of providing solutions to improve agricultural productivity.Through crop nutrition products and broad agronomic knowledge, we are a major contributor to global food security.



Yield gaps in African agriculture
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Essential Fertilizer Nutrients for Crops

PRIMARY
NUTRIENTS

SECONDARY
NUTRIENTS MICRONUTRIENTS

Nitrogen (N)
Phosphorus (P)
Potassium (K)

Calcium (Ca)
Magnesium (Mg)

Sulphur (S)

Boron (B)
Copper (Cu)

Iron (Fe)
Manganese (Mn)

Molybdenum (Mo)
Zinc (Zn)

100’s Kg/Ha 10’s Kg/Ha 1’s Kg/Ha

Deficiency of 1 
atom of Mo

impairs the biochemical
advantages of

1,000,000 
atoms of N

(Katyal, 2004)
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CROP
YIELD

MARKETABLE
QUALITY

DIETARY VALUEJustus von Liebig’s
“Law of the Minimum”

published in 1843

“If one plant nutrient
is deficient, plant
growth is limited,
even if all other

vital nutrients are
adequate…plant

growth is improved
by increasing the

amount of the
deficient nutrient”

“Although this ‘law
of minimum‘ was

already detected in
1843, a shortfall of 
specific nutrients is

still the major reason 
- with limited water

supply - for low crop
yields and poor

quality throughout
World Agriculture”

Dr Joachim Lammel,
Director, Yara

Hanninghof Research
Centre, Germany (2005)

Adequate and balanced fertilization with all 
nutrients is essential to achieve optimum yield, 

crop quality and nutrient density 
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The “Hidden Hunger” zone is where fertilizer optimization will 
most significantly affect crop yield and quality

The Classic Nutrient Response Curve
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Challenges for future research and technology 
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From “Barrel” to “Global” Scale

Pereira, 2003
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Challenges for future research and technology 

Agriculture must improve its way of working. “Business as usual” is not sufficient.

The future of crop nutrition management in agriculture must involve:

• Increasing Nutrient Use Efficiency (NUE);
• Improvements in water management and use efficiency (WUE);
• Minimal environmental impact.

Which requires innovation and knowledge transfer in:

• Improved crop and application strategies to further optimize NUE;
• Which can also assist in improving WUE;
• Reducing GHG emissions from fertilizer production and application;
• Knowledge and technology transfer to the developing world.  
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“The need to tackle climate change while producing more food to feed the world’s
growing population means that ‘climate-smart’ agriculture is the only way forward.”

Professor Sir John Beddington quoted in Nature following the Conference

“Climate-smart agriculture is needed”
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UPCOMING: Achieving food and environmental security 
– new approaches to close the gap
The Royal Society, London.
Scientific discussion meeting organised by Professor 
Guy Poppy, Professor Paul Jepson, Professor John 
Pickett CBE FRS and Dr Michael Birkett. December 3rd

and 4th 2012.

http://royalsociety.org/events/2012/close-the-gap�
http://royalsociety.org/events/2012/close-the-gap�


What is meant by Nutrient Use Efficiency (NUE)?

Simply put, the degree to which a crop responds to applied nutrient on the response curve:
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There are many ways that NUE can be calculated;
these are the two most common:

:



© Yara 2010

PRODUCTION TRANSPORTATION FARMING HARVEST CONSUMPTION CAPTURE

Important to take the whole production chain into account 
when considering the NUE challenge for N and other nutrients

Optimizing
Nutrient Use Efficiency

(NUE)
Increases Resource & Energy

Use Efficiencies
Increases Food & Biomass

Production and Carbon Capture
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Reduces Nutrient Leakage
into Ecosystems

Life Cycle Analysis (LCA)

Presenter
Presentation Notes
Production, transportation and use of mineral fertilizers contribute directly and indirectly to emissions of greenhouse gases. At the same time, fertilizers enhance agricultural productivity and stimulate CO2 uptake by the crop. They increase yield and reduce the necessity to cultivate new land, thus avoiding green house gas (GHG) emissions from land use change.Arable land is a scarce resource that needs to be used in the most efficient way in order to ensure food security without further land use change. Clearing of native vegetation such as rain forest accounts for up to 20% of world GHG emissions. Stopping land use change and deforestation therefore is a primary objective in climate protection. Optimal  fertilization,  in combination with modern agricultural practices, leads to significant  yield increase.  Long term trials suggest that optimal fertilization  increase yield  four-fold. Improved nitrogen application management can reduce the emissions significantly, depending on soil and weather conditions. Crop nutrition programs developed by Yara help to choose the right product and apply it in the most efficient way. An array of management tools such as the N-Sensor™ and the N-Tester™ assist farmers in keeping profitability up and environmental impact down. In agriculture as in any other domain, less is sometimes more. A field study conducted on multiple farms in Germany examined the effect of fertilizer application using the N-Sensor. The findings demonstrated that use of the N-Sensor increased yields by 6% while reducing N fertilizer use by 12%. This increase in N efficiency reduces the carbon footprint by 10 to 30%.



(Brentrup et al, 2012)
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(Brentrup et al, 2012)
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Effects of different NUE’s using output/input ratio method
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= sustainable

= unsustainable

(Brentrup et al, 2012)



NUE over recent decades in different regions

(Sources: IFA, FAO and Yara, 2012)
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(Kindred et al., 2008)

Optimised NUE minimizes overall GHG emissions in production systems
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(Brentrup and Palliere, 2006)
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Optimum NUE increases production per hectare 
and negates additional land use requirement



Analysis of data since 1965 confirms that 
intensive agriculture ‘reduced’ GHG emissions

Source: Burney et al (2010); PNAC.       

real world 
scenario

agriculture on 
1961 level

GHG emissions x4.5
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Systems and Technologies for NUE improvement

• 4R Nutrient Stewardship & Fertilizer Best Management Practices (FBMP’s);

• Balanced Fertilizer Practices;

• Controlled Release and Stabilized Fertilizer Technologies;

• Fertigation: also improved Water Use Efficiency (WUE);

• Improved or alternative application/delivery systems: Precision Agriculture;

• Crop and soil analysis and monitoring;

• Consumer market co-operation;

• Fertilizing crops to improve human health. 
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4R Nutrient Stewardship incorporating NUE and
Fertilizer Best Management Practices (FBMP’s)

(Fixen, 2012)
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Systems supporting 4R and FBMP’s 
global implementation
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(Fixen, 2012)



NuGIS use in measuring NUE in USA
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(Fixen, 2012)



Balancing N applications with P in Indian Cropping Systems

30% increase over national average represents additional 11.7 Mt for selected crops

(IFA, 2007)
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Improved Nutrient Use Efficiency of NPK 
applications with Micronutrient Input…

…in rice/wheat systems in Bangladesh (Phillips, 2006)

NPK only

NPK + 
Zinc
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Soil interactions associated with AN and Urea 
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Presenter
Presentation Notes
Nitrogen undergoes transformations in the soil, depending on the chemical composition of the nitrogen applied. While nitrate is taken up directly by the plants, ammonium and urea need to be first transformed into nitrate. Transformation losses are lowest with nitrate and highest with urea.The pure nutrient program is aimed at farmers and other agriculture stakeholders in France, Germany, Belgium and the Netherlands. The campaign started in spring 2011 and is complementary to the “carbon footprint” campaign launched in Spring 2010 in the Nordic countries.



More high value, irrigated crops in future

Hartemink, 2006
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More high value, irrigated crops in future

Pereira, 2003
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Technology challenges in fertigation

(Jaeger, 2010)



Primary nutrient delivery systems

Spreading

Drilling
(No-till shown here*)

(*Technology changes compared with traditional ploughing)
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Alternative nutrient delivery systems

• Foliar application…….. 

• Seed treatment / coating………………….

• Fertilizer impregnation…..

• Fertigation…………………………………….
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Precision agriculture / crop monitoring
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Future of Crop & Monitoring

Micro-electro-mechanical 
systems chip

“Lab On a Chip (LOC)”RFID’s?

Carbon nanotube based
ion selective electrodes 
(www.cleangrow.com)
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(van Doorn, 2012)

Competitive challenges for the fertilizer industry
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(van Doorn, 2012)

Competitive challenges for the fertilizer industry
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Minimizing CO2 emissions

Achieving Sustainability in Fertilizer Production 

(van Doorn, 2012)
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Minimizing CO2 emissions

Consumer market cooperation

Achieving Sustainability in Fertilizer Production 

(van Doorn, 2012)



Reducing carbon footprint with PepsiCo

• Fertilizer = 58% of CO2  emissions in orange juice 
production

• PepsiCo-Tropicana: Wants to reduce overall 
carbon footprint for orange juice production

• YaraLiva Tropicote can decrease carbon footprint 
of orange juice production by 50%

• Five years trial project started February 2010 in 
Florida

• Partnership between PepsiCo, SMR, Yara and 
University of Florida
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Presenter
Presentation Notes
PepsiCo’s business is inextricably linked to agriculture, and the company is keenly focused on breaking new ground in sustainable growing practices to reduce the carbon footprint of its products. After identifying fertilizer in the growing process as the greatest contributor to their orange juice's carbon footprint, PepsiCo-Tropicana began discussions with Yara to find a greener solution. The result is an ongoing five-year trial with orange producer SMR Farms and the University of Florida to test calcium-based YaraLiva fertilizer, which has a range of advantages over traditional Ammonium Nitrate applications. YaraLiva calcium nitrate is a more efficient fertilizer, requiring less to achieve equal or higher yield and has the potential to decrease the carbon footprint of orange juice production by 50 percent. The outcome of this test is to prove the effectiveness of the low carbon footprint fertilizers - that you can have a low greenhouse gas (GHG) fertilizer and it still produces a great crop and a great tasting juice.
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Direct and indirect benefits to human health and well-being from improved NUE



Putting agriculture on the WEF agenda

• Yara has been playing a key role in 
bringing agriculture higher on the 
agenda of the World Economic 
Forum

• With the New Vision for Agriculture, 
the aim is to take giant steps forward 
every decade:

– Increase food production by 20% 
– While emitting 20% less 
– Reducing rural poverty by 20%

Agriculture provides much more than food, and can fulfill the world’s most basic 
social needs
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Presenter
Presentation Notes
Yara’s CEO Jørgen Ole Haslestad, was proud to take part in launching the World Economic Forum’s (WEF) “New Vision for Agriculture” in Davos in January 2011. We played a key role in developing this strategy, which targets three ambitious goals for the industry: reducing greenhouse emissions, reducing rural poverty and increasing agricultural productivity – by 20 percent each decade.Initiative is backed by 17 global companies, including BASF, Monsanto, Bunge, Syngenta, Nestle, Unilever and Yara



Closing the gap

Environment
Reducing footprint
Reduced emissions from 
production
Environmental solutions
Climate smart agriculture

Food
Improving Yields
Sustainable solutions for 
agriculture
Cropland productivity
Knowledge sharing

Resources
Greater efficiency
Better land use strategies
New and smart water 
solutions
Improved energy efficiency
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(Yara, 2011)

Improving Nutrient Use Efficiency

First meeting of IFA Working Group on ‘Research & Innovation’
on 12th December in Paris – prime focus topic is R&D for NUE!

THANKYOU

Presenter
Presentation Notes
To close the gaps that exist within resources, food and environment, we need to apply all our knowledge and improve efficiency at all levels. To handle land and water scarcity we need better land use strategies, smart water solutions and improved energy efficiency. Many of these challenges call for political solutions at the global level – and for private corporations to work alongside public institutions in well functioning partnerships.  Yara is an active player in many global initiatives, and the principles are put to work in projects such as Climate Compatible Agricultural Growth (CCAG) which were launched at the World Economic Forum, or SAGCOT initiative – the Southern Agricultural Growth Corridor of Tanzania, where Yara work with many partners to address issues in the value chain. These initiatives will tackle food security problems in Africa, but the matter of improving yield is a global opportunity.  Yara aims to be a leader in sustainable agriculture on a global scale, and has strategies, products and knowledge to deliver better yield everywhere it operates. With the commitment to sustainability comes the effort to reduce carbon footprint both through improved production methods, sophisticated environmental solutions and a focus on the total value chain in climate smart agriculture.
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