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Megatrends require sustainability innovations

» Environmental problems increasingly global challenges

= Limited resource availability and systemic risks of infrastructures call for
resource efficiency and new paradigms

» Globalisation and fast growing economies accelerate problems

= Economic sustainability requires that environmental technologies become
more efficient

=>  High innovation dynamics of sustainability technologies required
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Technological sustainability strategies

End of
pipe
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Sustainability technologies: fast growing technology market
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Strong system of sustainability innovation required
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General framework conditions for innovations

Different approaches: R&D statistics, WEF-survey
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The German Research System
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Research programs in Germany
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Measurement of sustainability innovations with indicators

Feedback loops between
different phases of
innovation process lead to
different innovation
indicators:

» [nput indicators, e.g.
R&D budgets

= |ntermediate indicators,
e.g. publications

= Patents

= Qutput indicators, e.g.
production, exports
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Sustainability technologies

export shares
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Overview Germany

on most sustainability fields £ 1
Only material efficiency below Germany
average
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and exports indicates good @ EN-S0Urces
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Specialisation of Germany in the subsectors of energy sources
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Specialization in the different technologies in Japan and Germany
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Publication specialisation

= Publication indicator: are countries
specialising on social science
related sustainability research?

= Database: publications in SSCI
journals dealing with sustainability
issues

= Specialisation is based on
comparison of share of publications
in sustainability publications with
total share of publications in all
fields (average specialisation = 0)

= Germany has negative publication
specialisation
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Conclusions

= Excellent starting position for Germany
- Patent specialisation matches markets

- Advantage compared to US and Japan especially strong in energy
efficiency and water

- Advantage in strong complementary sectors
= New competitors are entering the market
= Further need to strengthen German base
- differences on the disaggregated technology level
- material efficiency
- action oriented social science sustainability research
» Internationalisation of sustainability research
- within Europe
- open up to the wide world
» Policy coordination between R&D policies and environmental policies
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Specialization of Countries

» |ndicators (RPA renewable energy technologies
and RXA)
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Specialisation of Germany in the subsectors of energy efficiency
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Specialisation of Germany in the subsectors of material efficiency
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Specialisation of Germany in the subsectors of transportation
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Specialisation of Germany in the subsectors of water
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Patent dynamics of sustainability technologies

patent dynamics of sustainability innovation

400

350

300

250

200

150

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

—e—all patents —=— energy sources energy efficiency materials —x—transport —e—water —— waste

151 |
Fraunhofer Institute ?a un§~ .

Systems and
Innovation Research

i!a.'@ 7\

i

L

T




South Africa

Framework conditions

- World market performance in some
areas, but problems in human
resource availability

- Modern innovation policy, with
focus on biotechnology, IC,

South Africa
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