How do EurAgEng and agricultural engineers
contribute to innovation for sustainable
intensification of Agriculture
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Worlds productive agricultural area is clearly limited

Water Shortage

Weather Extremes

ORfmEEdeE

2 | 22.2.2015

Photo source: FAO, Shell, alnarpcleanwater, CLAAS

Still, there are more challenges to come
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Fundamentals of Agriculture in the decades to come
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Management of Shortages

» Productivity
> Efficiency

> Management
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2 Increase productivity ;
2 Use fertilizer more ;
2 Reduce greenhouse gas ;
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Fundamentals of Agriculture in the decades to come

Management of Shortages

» Productivity
> Efficiency

> Management
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Modern Agriculture may be frightning to the general public
Public understanding differs often widely from farming reality

cans ||| [N

5 | 22.2.2015 SIMA 2015 - E. Nacke
Photo source: Fendt, Amazone, CLAAS



Public expectation differs often widely from farming reality

R

It is our duty not only to develop innovative sustainable solutions,
but as well to explain modern agriculture to the public

Landleben:in der Stadt:

Sommerkuchen vom Blech

i BLICK INS LAND -

1. Quartal 2013
1.098.385
Verkaufte Auflage

Landlws?

By far the most successful
print media launched in 20
years
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100 years of CLAAS -

Efficiency as main driver for growth
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1954: 7 t/h

2006: 70 t/h
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Size matters...

...but there may be other solutions
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Future development of Agriculture
Agriculture becomes Digital and more Precise

Digital Agriculture will enable agriculture to
reach a new level of professionality, efficiency,
and precision

Permanent availability of data and information
about machines, persons, processes,
environmental data, markets, prices...

Worldwide, wherever, whenever, to whom ever

Innovation speed of the digital world is very high
and it is increasingly impossible to foresee
future developments

Knowledge based process optimization instead
of focus on individual machines will drive future
progress in agriculture
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Precision Farming of the 90’s...

.too many illusions?
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Precision Agriculture today
What brought us the break through for industry?
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Look for wholistic solutions
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Deep Tillage
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Seedbed Preparation

Fertilizing

Seeding

Harvesting

Plant Care (1 - 3)
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Look for wholistic solutions

Within less than 2 decades,
engine emissions will be
reduced by 85% (HC) or even
96% (NOx, Particles)

e——

We are forced to cope with EU and NA emission regulations

Particel
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Problem?

Particel
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v’ Considerable increase of production
cost for Ag machinery and
subsequently cost increase for farmers

v Unidirectional concentration of
engineering efforts on engines and
engine adaption

v Misallocation of resources and lack of
innovation in other areas

v Restraint of competition
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Problem?
...air pollution has been on the agenda of EU and EPA, not climatic change

Particel

The Greenhouse Effect

Increasing greenhouse
gases absorb &
re-radiate heat

Solar
radiation
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Future legislation initiatives will
focus most likely on reduction of
CO, and other GHG
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The Challenge

Current legislation does not cover
a reduction of GHG emissions

The Solution??

EU (and EPA) will establish new engine
emission legislation after 2020, which
will not concentrate on particles, but on

CO, emissions.
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Reduction of CO,-emissions = minimize engine emissions of CO,?

» Bearings?

* Transmission?

* Drivetrain?

» Knife sharpening?

e Corn Cracker-
efficiency?

* Tire inflation?

i . N 5" « Reduction of losses?
1 liter Diesel converts into S
2,65 kg CO,
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Process efficiency and CO, emissions
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* Tractors do emit CO2

 However, the very
reason is the job of
the implement behind,

or the combination of

All components in a

mechanization chain are
relevant -
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How to reach the best result
for the environment

Process Efficiency

Optimization of entire Production Processes
Mechanization of Machinery Chains
Individual Machine Optimization

Working Process Individual Machine

Process Technology

System and Drive Train Technology
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Conclusion for a CO, strategy of the Industry
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CO, emission reduction offers many
opportunities for high tech solutions

CO,-reduction potential on engines is limited

Extending current emission regulations to CO, would leed to a major
misallocation of engineering resources and limit the competitiveness
of the industry

Many aspects of machines offer additional potential

In agriculture, it makes no sense to look at individual machines.

The optimum for the environment will only be achieved, if CO,
emissions of entire process chains are optimized, as process
elements in agriculture do show lots of interdependencies
Agricultural processes are result oriented. The only benchmark,
which makes sense as a standard is

CO,-emissions per ton of grain-equivalent produced
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Conclusion for a CO,-strategy:
Market driven approach instead of legislation enforcement

Development of a voluntary commitment of the agricultural industry to

Market Pressure
€ y O
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Public Expectations towards Agriculture
Sustainability and High Tech Solutions
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Conclusion

» High Tec solutions may provide tremendious
opportunities to cope with global challenges

» Sustainability is a question of balance between
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