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BACKGROUND & MOTIVATION

Critical raw materials (CRM) are those raw materials which are economically and strategically important for the world economy, have a high-risk
associated with their supply, and there is a lack of viable substitutes and recycling processes. Twenty CRM have been identified as critical in Europe
from a list of 54 candidates (Figure 1). Energy systems, like PV solar panels or wind turbines, have particular metals or rare earths in their components
that could be included in these CRM (Figure 2). B I
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Economic importance Figure 2. Potential concerned CRM in PV solar (left) and wind (right) energy systems (Red, yellow and green colour

Figure 1. Results of the 2013 criticality assessment in Europe (CRM are highlighted in the red shaded area) [1]. entail high, medium and low risk, respectively. Copper is included in both techs) [2] (picture from www.evwind.es).

RESEARCH QUESTIONS

 Which are the potential CRM to be considered in the Spanish Energy System when considering solar and wind technologies?
 What are the most feasible and sustainable measures to reduce the dependency and associated risks of CRM?

 What would be the associated action plan and policy recommendations?

In order to respond to these questions, this work proposes a research framework together with the underlying methods and expected outcomes .

METHODOLOGY

Underlying methods Proposed research framework Expected outcomes

TIMES-Spain Elaboration of prospective scenarios of Spanish Prospective contribution of solar and wind
energy model [3] electricity mix energy in electricity mix
European Commission ldentification of CRM in solar and wind energy Quantification of CRM and elaboration of
method [1] in Spain status-quo

Analysis of alternatives to reduce
dependency and supply

LCSA of mining processes (e.g. China vs EU)

Life Cycle Assessment Surveys data (improvement of social issue)

Life Cycle Costing

LCSA of recycling processes
Eco-design of devices (to improve disassembly)

Social Life Cycle Assessment
Surveys (willingness to

change/pay)
FISA framework [4]

LCSA of new materials
Comparative LCSA (traditional vs new)

Comparative LCSA (e.g. PMG vs HTS turbines,
electrochemical vs thin films)

: Action plans
SWOT analysis Multicriteria evaluation Strategic & Policy recommendations

Improvement of CRM method Improve of accuracy, new CRM, etc.
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