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Key Environmental Innovations

This is to be a policy paper based on empirical research on a taxo​nomy of technological environmental innovations. It is work in progress I have been carrying out for a number of years, of late in connection with the “Key Environmental Innovations” group of the German Federal Research Ministry’s “Initiative on Sustainability and Innovation”. A databank has been created containing close to 400 entries for the time being, i.e. datasets on new technologies, materials, products and practices coming with benign environmental effects. The taxonomy is fed by a continuous survey of innovations in eleven realms, broken down according to domains and families each:

-   Energy  (fuels, furnaces, engines, heat and electricity generation)

-   Agro–Bio–Food

-
Raw materials (natural resources)

- 
Chemistry and chemicals

-
Materials processing

-
Materials reprocessing

- 
Building, settlement structures

- 
Vehicles, transport

- 
Utility goods

- 
Emissions control

- 
Environmental measuring & monitoring.

The approaches applied to interpreting the datasets are Innovation Life Cycle Analysis, and Product Chain Analysis (quite often referred to as “life cycle analysis” too). The datasets include, among other things, information on the technology, its high-versus-low structural impact, the life cycle stage of development and diffusion, on rival like techno​lo​gies, competitiveness and adoptability, as well as ecological properties and environmental improvements to be expected.

The purpose of the endeavour is to enable distinctions between different types of technological environmental innovation, and, correspondingly, to obtain strategic preferences regarding scientific research, industrial R&D, and environmental policy.

Main results include the following:

1.
Innovations merely aimed at “eco-efficiency” or “dematerialisation” do in most cases not represent significant contributions to improving the properties of the indu​​strial metabolism. This can better be achieved by technologies, materials, pro​​ducts and practices that fulfill the criteria of “eco-consistency” or “eco-effec​ti​ve​ness”.

2. Most promising are technologies in earlier rather than later stages of their life cycle (i.e. during R&D and customisation in growing numbers), particularly if they represent generic systems or component innovations of some structural importance,  because it is during the stages before reaching the inflection point and maturity in a learning curve where technological environmental innovations can best contribute to impro​ving ecological consistency of the industrial metabolism while at the same time deli​vering their maximum increase in efficiency as well.

3. Environmental action needs to focus on early steps in the vertical manufacturing chain rather than on those in the end. Approaches such as “sustainable consumption” or “sustainable house​hold” are, in the end indeed,  not particularly effective in changing the industrial meta​bolism. According to the environmental paradox of consumer society, it may be true that environmental effects are ultimately caused by attitudes, needs and the demand of end users, but most of the ecological pressure of a product line is normally not caused end-of-chain in use or consumption, but (a) in the more basic steps of the manufacturing chain, and (b), seen in a perspective of life cycle analysis, by the conceptual make-up, the technological principles and the physical design of a technology rather than by its regular production and use.

New technologies do not occur by way of demand pull. Important environmental innovations originate on the supply side. They are science-driven and technology-pushed, induced by ideas and interests, one of which may be solving environmental problems (though further selective impulses from the side of regulation, government (non) support and user demand certainly come in later on). Examples illustrating these findings would be given. There are some conclusions to be drawn for a shift of emphasis in environmental policy.
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