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Background

The expansion and the implementation of inno-
vative environmental technologies are among 
the most important factors for increasing re-
source efficiency and for the transformation to 
a green economy. Many environmental techno-
logies inherently rely on the use of special raw 
materials, for which there are – already today 
– diverse supply risks. These materials are re-
ferred to as critical raw materials. It is currently 
foreseeable that efficiency and recycling strate-
gies will not be sufficient in themselves to mar-
kedly decrease the criticality of these materials, 
nor to ensure a far-reaching expansion of signi-
ficant environmental technologies, not only in 
industrialised countries like Germany but also 
globally. A forward-looking focus on substituti-
on strategies is also necessary.

There is a substantial need for further research 
in this area within the German government’s 
resource efficiency programme (ProgRess). Mea-
sures that increase a substitution of rare and 
strategic metals with raw materials that have 
lower environmental impacts are key in this  
respect. 

In the consideration of substitution options, it 
is important to examine resource efficiency po-
tentials as well as possible additional negati-
ve impacts on the environment. For example, 
wind turbines built without rare earths require 
significantly more copper, which involves sub-
stantial environmental impacts. A comparative 
assessment of technologies is therefore extre-
mely important. 
 

Goals and approaches

The goal of the research project is to develop 
a roadmap for the substitution of critical raw 
materials in environmental technologies. This 
roadmap aims to show which substitution mea-
sures can substantially contribute to enabling 
a future expansion of environmental techno-
logies – also against the background of rising 
supply risks for raw materials. Furthermore, it 

will take into account the long lead times, bar-
riers and favourable factors of developments 
from the research stage to market maturity and 
diffusion. The roadmap aims to make an im-
portant contribution to the implementation and 
further development of a national strategy on 
raw materials and to Germany’s resource effici-
ency programme as well as to provide impul-
ses for the national and international political 
debate. To this end, the responsible actors and 
instruments are identified and external experts 
are incorporated in the project. 

Work programme 

The research project is divided into the  
following work packages (WP):

WP 1: Systematisation and screening
• Development of a selection method for the  

screening of environmental technologies
WP 2: Functional need for materials
• Estimation of the functional need for  

materials for 40 priority environmental 
technologies

WP 3: Criticality analysis
• Criticality analysis for the selection of 20 

priority environmental technologies
WP 4: Screening of substitution potentials
• Screening of and in-depth analyses on  

selected substitutions
WP 5: Criticality effects
• Multi-dimensional analysis of criticality  

effects
WP 6: Roadmap
• Development of a substitution roadmap


