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Consequences of Population Growth:

Best Science & Powerful Options Needed

Global population is growing by 80 million annually

An additional Russian Federation added every two years
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What do 80 Millionen People Need?

Transport, Housing, Electricity

12,600 km highways

41,300 km roadways

2.4 billion m2

living space

637 TWh electricity

400,000 1 MW 

Windturbines

…or  80 1GW Reactors



What do 80 Millionen People Need?

Health Care

800,000 Hospital Beds

260,000 Practicing Physicians

50,000 X-ray Machines

240 Radiation Therapy

Units with Complex

Imaging, Planning

Hardware 

Annual costs: € 320,000,000 (4 k€

capita-1 a-1 in Norway)

Nuclear part (%): up to 15%?



The Quadrupling of the Global Middle 

Class by 2030

• By 2030, up to an additional three billion people will 

belong socio-economically to the middle class:

Bike  Scooter  Car

 Long Distance Travel

Rice / Corn / Cassava   

 Milk / Fish / Meat

“From starch to protein”



An Unsustainable Energy Situation:

Today’s Global Supply and Consumption  

Energy Source Estimated 

supply [ETJ]

Consumption

[ETJ/year]

Share of 

Supply 

[%]*

Coal >100 000 120 25

Gas >30 000 105 22

Oil 45 000 163 33

Biomass 250/yr 46 9

Wind 600/yr 1 0,2

Hydro 62/yr 26 5

Fission >220 000 26 5

Fusion 5 000 000 000 0 0

*The remaining 1% consists of small hydro, solar, ocean, and geothermal

[IPCC Report 2005, table 4.2]



Greenhouse Gas Emissions per kWh

Very low greenhouse gas emissions make Nuclear, Hydro  
and Wind potent options for climate change mitigation
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Photovoltaik 
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Nuclear Solutions: New Fission Reactors, 

Fusion; ITER (Intern. Thermonuclear Exp. Reactor)

Baader Bank, Frankfurt, 27. Februar 2012 9



Serving Basic Human Needs 10

Nuclear Applications for Food Security

Unique Radiation Technology Contributions:

• Plant Breeding for 

- higher yield

- resistance to pests, draughts

- higher nutritional value

• Understanding and preserving soil 

health by neutron probing

• Phytosanitary irradiation for trans-

boundary trade

• Food irradiation

• Diagnosis and control of animal 

diseases 
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1.  Large-scale production of 

insects and sterilization by 

radiation

2.  Release of sterile insects by air 

on regular basis into target areas

3.  When they mate with wild insects no 

offspring is produced: population falls

STERILE INSECT TECHNIQUE FOR

INSECT PEST CONTROL
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BREEDING MORE PRODUCTIVE 

PLANTS BY IRRADIATION

• Cotton in Pakistan – drought 

resistant, higher yield by factor of 

2, grown on 70% of acreage

• Basmati Rice in Pakistan –

salinity tolerant

• Rice in China - higher yield, 

growing on  1.4 million ha.

• Pears in Japan - resistant to black 

spot disease; saving pesticide by 

factor of 4

New variety of pear more resistant to disease
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Isotope Hydrology for Water 

Management 

• Mapping underground 

water streams

• Improved water 

management

• Investigating 

contamination

UNIQUE TECHNIQUE TO STUDY WATER DYNAMICS
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Natural and Man-made Isotopes are Unique Tracers; e.g. for 

Understanding Global Ocean circulation “conveyor” belts

Understanding our Environment is Key 

to Protection & Sustainable Exploitation
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Important Nuclear Developments for 

Industry 

New Cyclotrons &
Radioisotopes for 

Health :
Cancer, CVD, 
Immunology

Promotion of Nuclear 
Techniques of Value for 

Industry:
NDT, Industrial CT & PET

Development and Use 
of Research Reactors 

and Accelerators:
Sterilization, 

Phytosanitation
Materíals Modification



16

Pilot plants for turning toxic 

SO2 and NO2 from fossil fuel 

burning into fertilizer

Mianyang, Sichuan; Poland

Potentially Big Business:

Electron Beam Flue Gas Cleaning

Improvements needed:
• Efficiency and robustness of accelerator

• Stable but thin windows for beam

Heavy metal contamination of fertilizer?



Serving Basic Human Needs 17

Neutron Probes can discriminate 

in a unique way between 

explosives and other materials

Importance, e.g. Demining:

About 60 million anti-person 

mines not recovered

 About 26,000 casualties/year

Technological Challenges:

False positives  Increased costs

False negatives  Disaster

Detection of Explosives for Air Travel 

Security, Customs, Humanitarian Demining
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Atoms for Health

Expected technical breakthroughs:

• Affordable proton and heavy ion beams for improved therapy

• Improvements in baby cyclotrons, nuclear chemistry for 

positron radionuclides and new tagged molecules for diagnosis 

and treatment follow-up

• Local production of 99Mo?

• Dose reduction for 

- diagnostic procedures

- screening (mammography)

• Nuclear medicine (PET) in 

the study of  any metabolic 

process in humans/animals

External radiotherapy 
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Treating Cancer:

Nuclear Technologies Today

  

Improved cancer diagnosis using multimodality imaging ‘fusion’ of 

PET (left) and CT (right) images.  

 The bottom picture shows the combined (fused) image

Fused 

image
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SOME FACTS

In the more industrialized countries, one person in three gets a 

cancer For each one of us this means that, most likely, we will 

have one case of cancer among the members of our family 
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Concluding Remarks

Nuclear science and technology have great 

potential for human welfare and the global 

challenges ahead

 “Atoms for Peace” are a core element of science 

based societies and economies. They provide a 

surprising variety of ways forward

 “Nuclear” is not to be frightened of, – it provides 

unique solutions for Today’s Highly Sophisticated 

Human Needs

Therefore Nuclear Investments will Produce Great 

Returns



Давайте сделаем это

Thank you 

Большое

спасибо


