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Safe and Sustainable by Design
• Working definition of SSbD:
  – no (or low) hazards according to Article 57  
     of REACH: PBT, vPvB, human toxicity etc.
  – no (or low) Global Warming Potential and ODP



Multi-Criteria Decision Analysis
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Multi-Criteria Decision Analysis
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Multi-Criteria Decision Analysis
• Alternatives are characterized by attributes.
• Objectives describe wanted/unwanted properties 
  of these attributes.
• Objectives should be independent of one another.
• For each alternative, objectives are aggregated to 
  give a score or an MCDA output of the alternative.
• Alternatives are ranked by their MCDA outputs.



MCDA Parameters
• Value function for scaling the properties of attributes
• Weights of different attributes in aggregation
• Type of aggregation: additive, minimum, …

• Absolute reference points for MCDA output
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Our Approach
• A test set of 256 hypothetical chemicals with diverse 
  combinations of four hazards (= attributes):
• Persistence, bioaccumulation potential, ecotoxicity, 
  human toxicity
• Each attribute: low, medium, high, very high.
• Assessment according to Article 57 of REACH  
  shows: 148 substances have SVHC properties 
  (substances of very high concern)
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MCDA and Other Methods 
vs. Article 57 of REACH

• Apply a range of methods (Cradle-to-cradle, 
  GreenScreen, MCDA, ...) to the 256 test chemicals 

• Outcome: none of the methods can capture the 
  decision logic of Article 57: the classification of 148 
  SVHCs vs. 108 non-SVHCs cannot be reproduced   
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Aligning MCDA with Article 57
• A simplified decision logic reflecting Article 57: 

objectives are 
not independent
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Aligning MCDA with Article 57
• Correct classification of 148 SVHCs vs. 108 non-SVHCs?
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Aligning MCDA with Article 57
• Correct classification of 148 SVHCs vs. 108 non-SVHCs?
• Yes, if:  

additive aggregation,
equal weights

additive aggregation,
equal weights

convex value functions:
0.1 = very high, 0.25 = high, 
0.6 = moderate, 1.0 = lowminimum aggregation

define threshold
for SVHC vs.
non-SVHC
using the 256
test substances
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Conclusions: Before Applying MCDA … 
• … define the decision logic, including 
  normative values
• … gather all input data describing the 
  attributes of all alternatives (i.e., chemicals)
• … set the MCDA parameters according to the 
  decision logic
• And: do not overestimate the power of a method 
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