Introduction 1

THE GLOBAL
FOOD CHALLENGE

THE GLOBAL
FOOD CHALLENGE:
HOW TO FEED THE
WORLD BY 2050?

HOW TO FEED THE WORLD
BY 2050?

INCREASED
DEMAND FOR FOOD

WORLD’S POPULATION
1950 - 2010 & PROJECTIONS
(MEDIUM SCENARIO)

9.6

WORLDWIDE

BILLION

7.0

Our world is getting larger… and hungrier… with every tick of the clock. Each

BILLION

2.5

BILLION

2010

2050
4000

human ingenuity. Even in the best of circumstances, sustainably satisfying this

3500

TOTAL POPULATION

10.0

DEVELOPED & DEVELOPING
COUNTRIES. ESTIMATES
& MEDIUM SCENARIO
1950 - 2050

9.0

2500
7.0
6.0

DEVELOPED COUNTRIES

2000

4.88

5.0

DEVELOPING COUNTRIES

hugely increased demand for crops and livestock will be an enormous task. By

3000

7.70

8.0

BILLION

Feeding the growing world population poses an unprecedented challenge to

1500
4.0
1000

3.0

2050, food production must increase by 70% to keep pace. We will need to

1.71

2.0

500

produce more food in the next 50 years than we did in the past 10.000 years.

1.0

0.81
1950

embrace smarter farming methods. Fortunately, the technology to do so is
available – and working – right now!

1.19

1.22

2000

2050

1969/71

FOOD
CONSUMPTION
/PERSON

We will need to
produce more food
in the next 50
years than we did
in the past
10.000 years.

1979/81

UNTIL 2050

IN KCAL/DAY
1970 - 2006 & 2050

1999/01

2030

2050

+120 MIL. HA

12%

2050

TOTAL INCREASE
=70 MIL. HA

+

2006
1970

DEVELOPING
COUNTRIES

-50 MIL. HA

3490

4

+ %

DEVELOPED
COUNTRIES

- 8%

3360

3138

By 2050,

3000

GLOBAL FOOD
PRODUCTION

2619

must increase by

3070

LAND FOR
AGRICULTURAL USE

2772

1960 - 2010
4.0

2373

70

+

1989/91

CHANGES IN
THE AVAILABILITY
OF ARABLE LAND

%

HECTARES PER CAPITA

To generate enough food to meet the ever-growing demands of a growing
population, we need to build more sustainable food production systems and to

CEREALS

4500

1950

next 12 years. And within one generation, there will be more people additionally
on the planet than there were at the beginning of the 20 century.

ROOTS & TUBERS

VEGETABLE OILS, OILSEEDS

MILLION
TONNES
OF FOOD

people a day. By 2025, the global population will reach 8 billion people and 9.6

th

SUGAR

MEAT

PULSES

second, the world’s population grows by nearly 3 more people, that is 240,000
billion by 2050. This means there will be an extra billion mouths to feed within the

MILK & DAIRY

2055

SUB-SAHARAN AFRICA

3.5
N. AFRICA
3.0
2.5

N. AMERICA

2.0
1.5

WORLD

1.0
ASIA

DEVELOPING
COUNTRIES

WORLD

0.5

DEVELOPED
COUNTRIES

0.0
1960

ONE FARMER FEEDS:

1970

1980

127

(REFERENCE COUNTRY: GERMANY)
1949 - 2010

1990

2000

2010

131

PERSONS

PERSONS

2000

2010

85

PERSONS

47

PERSONS

27

17

10

PERSONS

PERSONS

PERSONS

1949

1960

SOURCES: FAOSTAT; Deutscher Bauernverband, Situationsbericht 2013-Gr12-1

1970

1980

1991

Introduction 2

FOOD PRODUCTION
UNDER PRESSURE:

FOOD PRODUCTION
UNDER PRESSURE
“A GATHERING STORM”

“A GATHERING STORM”
Achieving the level of agricultural productivity necessary to meet the immensely
risen world demand for food, fibre and fuel by 2050 will be a tremendous challenge.
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Meeting this challenge is made even more daunting by a number of stringent
constraints - the combined effect of which the Food and Agricultural Organisation
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global agriculture is facing:

Climate change

Impact of urbanisation on rural labour supply
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The availability of new arable land on
our planet is limited. There is virtually
no spare land available in south Asia and
the Near East/North Africa. Where land
is available, in sub-Saharan Africa and
Latin America, more than 70% suffers
from soil and terrain constraints. Soil
erosion and land degradation now rob
the world of 70-140.000 km2 per year of
farming land. Worldwide, soil erosion
caused abandonment of 4.3 million km2
of arable land during the last four
decades.
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Yields will need to continue to grow to
raise agricultural production to the
required level. However, agricultural
productivity growth has been slowing
down in recent years: the growth rates
in yields of the major food crops - rice,
wheat and maize - are all declining.
Annual growth in cereal yields continues
to slip from about 3% a year between
1967-1982 to a little more over 1% by
2020.
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PRICE AND
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OF ENERGY
Energy is needed to power farm
operations (fuel) and to produce key
inputs such as fertilizer.
Scarcity and price uncertainty for fossil
fuels will require a diversification of
energy sources in agriculture production.

Climate variability and extreme
weather shocks are projected to
increase in the future. Alterations in
temperature, precipitation and pest
incidence will affect which crops can be
grown and when, as well as their yields.
Overall it is estimated that climate
change may drive down agricultural
productivity in the developing world
by 10 - 25% over the coming century.

ANNUAL GROWTH IN CEREAL YIELDS
1967-82

1982-94

IMPACT OF
URBANISATION

1993-2020

3

PERCENT

techniques that empower farmers to do just that!
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Crop yields are expected to continue to
grow, but at a slower rate than in the
past. This process of decelerating
growth has already been underway for
some time. On average, annual growth
over the projection period would be
about half (0.8%) of its historical growth
rate (1.7%; 0.9 and 2.1% for the
developing countries).

In 2050, about 70% of the global
population will be urban - compared to
around 50% today (FAO). Reduced labour
availability in rural areas, particularly
during peak seasons, will be a challenge
that will need to be tackled with the
adoption of labour saving technologies
that increase agricultural productivity,
such as machinery.
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WHAT IS PRECISION FARMING

REVOLUTION

ALL ABOUT?

For more than 10,000 years people have cultivated crops using trial and error,
received wisdom and how the soil feels when they rub it between their fingers.
Only recently in history, mechanisation revolutionised the countryside with
machinery and replaced horses with tractors. Nowadays, we’re witnessing a
new farming revolution triggered by the adoption of staggering new

Precision Farming is about taking
the 4 Rs in agriculture from a km2 to a m2
level: doing the right thing, in the right
place, the right way, at the right time.

technologies: satellites, high precision positioning systems, smart sensors and a
range of IT applications combined with high-tech engineering.

ext time you see a field of grain and a picture of pastoral harmony
crops up in your mind, think again - and imagine yourself as a
farmer: riding along in your air-conditioned combine harvester
you push a button to turn on its hyper-specific satellite navigation
monitor, which pinpoints your exact location to within 2 cm.
Touching another button, you activate the autopilot system. Thanks to a
number of intelligent sensors the system keeps the machine perfectly on
track and also remembers where it has been. The yield monitor starts
telling you about the grain flow and moisture content while your data
management software uploads a colour-coded map that allows you to
assess the yield of the harvested portions of the field.

All aspects of the environment – soil, weather, vegetation,

Precision Farming is about just that: managing variations in

water – vary from place to place. And all these factors

the field accurately to grow more food using fewer

determine crop growth and farming success. Farmers have

resources and reducing production costs. Thus, precision

always been aware of this, but they lacked the tools to

farming can make a difference to food production facing

measure, map and manage these variations precisely.

the challenge of a rising world population.

PRECISION FARMING
HELPS FARMERS TO ACHIEVE:

You lift your hands from the steering wheel, sit back and enjoy the ride,
saving time and money, as the machine does most of the work. Sounds like
a fantasy story? Welcome to Precision Farming!

GREATER SUSTAINABILITY
& ENVIRONMENTAL
PROTECTION

HIGHER
PRODUCTIVITY

ECONOMIC
BENEFITS
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WHAT IS
PRECISION FARMING
ALL ABOUT?

KEY TERMS & CONCEPTS
In the past 10 years, Precision Farming has moved from good science to good

HIGH PRECISION
POSITIONING SYSTEMS

geographic coordinates (latitude and longitude) and locate and navigate agricultural
vehicles within a field with 2cm accuracy.

80% of new farm equipment sold today has some form of Precision Farming
AUTOMATED
STEERING
SYSTEMS

Thanks to cost-effective monitors and controllers and the

This exhibition showcases some of the most prominent

integration into single data management systems,

Precision Farming innovations in the 4 steps of the crop

Precision Farming is becoming more seamless,

growth cycle:

providing navigation and positioning capability anywhere on earth, anytime
under any all conditions. The systems record the position of the field using

practice - and has witnessed unprecedented growth around the globe: 70 to
component inside.

(like GPS) are the key technology to achieve accuracy when driving in the field,

cost-effective and easier for farmers to install and use.

DATA ANALYSIS
& EVALUATION

enable to take over specific driving tasks like auto-steering, overhead turning,
following field edges and overlapping of rows. These technologies reduce human
error and are the key to effective site management:
ASSISTED STEERING

AUTOMATED

INTELLIGENT

SYSTEMS show drivers

STEERING SYSTEMS

GUIDANCE SYSTEMS

the way to follow in the

take full control of the

provide different steering

field with the help of

steering wheel allowing

patterns (guidance

satellite navigation

the driver to take the

patterns) depending on

systems such as GPS.

hands off the wheel

the shape of the field

This allows more

during trips down the

and can be used in

accurate driving but the

row and the ability to

combination with above

farmer still needs to steer

keep an eye on the

systems.

the wheel.

planter, sprayer or other
equipment.

GEOMAPPING

is used to produce maps including soil type, nutrients levels etc. in layers and to
assign that information to the particular field location.

SENSORS AND REMOTE
SENSING

are used to collect data from a distance to evaluating soil and crop health
(moisture, nutrients, compaction, crop diseases). Data sensors can be mounted on
moving machines.

4. PRECISION
HARVESTING

1. PRECISION
SOIL PREPARATION

INTEGRATED
ELECTRONIC
COMMUNICATIONS

are made between components in a system. For example, between tractor and

VARIABLE RATE
TECHNOLOGY (VRT)

is the ability to adapt parameters on a machine to apply, for instance, seed or

SENSORS AND
REMOTE SENSING

3. PRECISION
CROP MANAGEMENT

farm office, tractor and dealer or spray can and sprayer.

fertiliser according to the exact variations in plant growth, or soil nutrients and type.

HIGH PRECISION
POSITIONING SYSTEMS

GEOMAPPING

2. PRECISION
SEEDING

THE PRECISION FARMING
AND CROP GROWTH CYCLE

AUTOMATED STEERING
SYSTEMS

VARIABLE RATE
TECHNOLOGY

INTEGRATED ELECTRONIC
COMMUNICATIONS
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BENEFITS OF

PRECISION
FARMING
GREATER
APPLICATION
SPEED

MORE
ENVIRONMENTAL
PROTECTION

HIGHER
YIELD
POTENTIAL

LESS CROP
DAMAGE
& CROP LOSS
LESS FUEL,
WATER,
FERTILISER
ETC.

REDUCED
WORKING
HOURS &
PRODUCTION
COSTS

