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The aim of the GTF project is

· To analyse the environmental potentials and risks related to the three technology platforms within the coming 15 – 20 years, especially in relation to chemicals

· To identify areas, where Denmark has competencies which might contribute to enhanced competitiveness of Danish companies and position Denmark within environmentally sound design of products and materials

· To analyse how environmentally promising innovation paths might be supported in Denmark and in the EU

Important target groups of the project are:

· The Ministry of Environment

· The Ministry of Science, Technology and Innovation

· Related institutions in the EU

· The design and innovation functions in companies

· Consultants

· Universities

· Business, environmental and consumer organisations

· The international research community within environmentally sound innovation processes and sustainable transition.

The project is based on theories about

· Societal knowledge production seen as network processes among governments, businesses, users and consumers, knowledge institutions and institutional actors like business, environmental and consumer organisations

· Innovation theory about processes of stabilisation and transition in innovation systems, including theories related to path dependency, path creation, sustainable transition and development arenas
· Research and development processes seen as socio-technical processes shaped by actors’ ideas about and shaping of actor-networks, where persons, technology etc. consciously or unconsciously are given roles in research, innovation and use of technology

· Environmental assessment as social and scientific processes using methods like life cycle assessments and chemical assessments and methods of dialogue-based environmental assessment, where the focus of the environmental assessment is shaped in interaction among actors

· Governance of science and technology as policy network processes – also used as an organising principle in the project

 The main activities and outputs of the GTF project are as shown in the figure:

Part 1: February-March 2004
Development of GTF concept and analytic framework

Output: GTF methodology paper. Paper about important environmental problems and their societal background

Part 2: March-September 2004 
Characterisation of innovation paths related to nanotechnology, biotechnology and ICT based on literature studies and interviews with researchers, companies, companies and business entrepreneurs

Output: Papers about innovation paths and their environmental potentials and risks. Preliminary paper about methodology for environmental assessment of technology platforms

Part 3: March-October 2004
Case studies about present and possible future application of the generic technologies and the related business and environmental potentials and risks

Output: Papers about present applications and socio-technical visions for future applications within specific application areas and the related business and environmental potentials and risks. Model for environmental assessment of technological platforms

Part 4: October 2004 – February 2005
Strategic policy recommendations for integrated environmental and innovation policy measures related to technological platforms within nanotechnology, biotechnology and ICT

Output: Papers about transition strategies for specific branches and application areas, policy recommendations in relation to the technological platforms and strategies for integrated environmental and innovation policy 

Part 5: January – May 2005
Dialogue and dissemination

Workshop and conference. Public debate. Dialogue with stakeholders 

Output: Main report. Articles for different target groups

The methodological approach:

Since the three technology platforms are only partly known and only partly can be studied through present applications and related environmental aspects the green technology foresight is based on four types of analyse:

· Analyses of present emerging applications of technologies within the three technology platforms. The impact of corporate practice, structural conditions in value chains, and use patterns on the environmental potentials and risks are discussed

· Analyses of the priority mechanisms in research and innovation, the existing knowledge regimes and the visions and expectations shaping the innovation processes. 

Development of scenarios for probable future innovation paths and possible alternative innovation paths.

Choices needed for these alternatives to emerge and stabilise are discussed.

· Dialogue processes among carriers of the three technology platforms and environmentally important Danish product areas about the possibilities of applying technologies within the platforms for environmental improvements within these product areas. Development of transition strategies, roadmaps etc.
· Analyses of discourses about environmental problems and goals and backcasting-like analyses in order to describe what transition of practices, structures etc. are needed in order to obtain transition in the direction of important environmental goals within different societal and technological areas. Contrasting the environmental potentials and risks related to the three platforms with the societal discourses around environmental problems, goals and targets.
Environmental potentials and risks as found in literature survey

Environmental potentials with nano-technology
Environmental and health risks with nano-technology

Chemical synthesis can take place at ’normal’ pressure and temperature 
Cadmium sulfide can be emitted to the environment during manufacturing of semi-conductors based on ”quantum dots”

Non-toxic catalysts
Hazardous solvents used in the manufacturing of C60 molecules

Water-based processes 
Most nano-particles are not bio-degradable

Application of nano-scale ICT to trace and identify hazardous products in their whole life-cycle 
Nano-tubes have the same material characteristics as asbestos fibres: long and almost non-degradable Experiments show they can harm the lungs. 

Nano-scale material can increase speed and efficiency of chemical processes, including degradation of pollutants. 
Hazardous molecules might get bound to nano-particles and afterwards be absorbed by animals and human beings

Nano-scale molecules can recognise certain polluting substances and thereby contribute to surveillance of chemical processes and ecosystems.
Health risks can be related to the nano-particles as well as to the absorbed molecules.


Self-replicating nano-machines can spoil ecosystems, if they can survive in natural ecosystems.

Challenges in green technology foresight of nano-technology:

· Promises are often used to try to create political and social support for high-tech: 

“Nano” might be the solution, but what is actually the problem – and is it the “best” or the “right” solution ?

· To create critical, sound knowledge about environmental potentials and risks based on:

· Nano-researchers, companies’ etc. expectations and visions to construct possible future life cycles

· Democratic dialogue about relevant environmental aspects

· The systematic approach of life-cycle screening of technological systems

· The life-cycle approach:

Important not only to focus on the nano-dimensions of nano-technology, if the resource consumption for the manufacturing is huge and based on hazardous materials and the nano-products afterwards creates new waste problems – e.g. due to composites, which cannot be dis-assembled 

· Dangerous indirect environmental impact of nano-technology:

The belief that “we anytime and anywhere can detect environmental impact => we don’t need to prevent environmental problems and we don’t need to be cautious”

The results of the GTF project will be:
· An overview of the environmental potentials and risks related to the three technology platforms

· A model for environmental assessment of technology platforms with special focus on assessments of chemical aspects

· Identification of areas where the Danish innovation system has environmentally related business potentials related to the three technology platforms

· Considerations about what competencies are needed in order to support implementation of the environmentally related business potentials

· Policy recommendations concerning:

· socio-technical visions and possible transition strategies related to environmentally oriented and innovation oriented goals within potential application fields; 

· integrated environmental, research and innovation policy in relation to the three technology platforms; 

· how to influence and interact with EU regulation of environmental strategies and innovation processes, including the Environmental Technology Action Plan (ETAP); 

· methods and strategies for planning and organisation of the integration of environmental achievements and goals in research and innovation programmes and innovation processes

· Dialogue processes, network building and knowledge building related to green technology foresight among the actors involved in the project. 

The project will support dialogue among companies, researchers within basic research and applied research, governmental authorities, knowledge institutions and industry, environmental and consumer organisations.
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