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INTRODUCTION 
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CHEMICALS IN EUROPE
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60%
GREEN CHEMISTRY
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BIOBASED CHEMICALS
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Increased sustainability?

 A systematic and interdisciplinary assessment approach is needed

BIOBASED CHEMICALS
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ENVIRONMENT

ECONOMY

SOCIETY

REVIEW STUDY
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AIM OF THE STUDY

6

1. Identify indicators needed to evaluate sustainability of biobased chemicals

2. Construct a ranking of preferred sustainability indicators for biobased chemicals

Sustainability tool
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METHOD

7



DELPHI STUDY
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Iterative feedback technique

Reach experts by e-mail

Aims for consensus
Indicators needed and
preferred

All over Europe

Different rounds
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DELPHI STUDY
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Aim: identify indicators

Open questions

71 experts

Closed questions

Aim: rank indicators

46 experts

MaxDiff Exercise
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ROUND 1 ROUND 2



MAXDIFF EXERCISE: EXAMPLE 
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BEST? WORST?
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MAXDIFF EXERCISE: ADVANTAGES
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✓ Stimulate discrimination

✓ Easy for the respondents

✓ Reduce scale use bias

GOAL: to achieve preference scores for each sustainability indicator
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MAXDIFF EXERCISE: ANALYSIS 
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Counting analysis 
✓ Best / worst probability

Hierarchical Bayes (HB)

✓ “Borrowing” information from other respondents
✓ Estimates a set of scores for reach respondent
✓ Iterative method (many iterations)

✓ Sawtooth software
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RESULTS
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RESULTS: ENVIRONMENT
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Ionising radiation

photo-oxidant formation

Stratospheric ozone depletion

PM formation

Abiotic Mineral depletion

Acidification

Soil Erosion

Management practices in crop production

Water consumption

Organic carbon depletion

Abiotic Fossil depletion

Agricultural land occupation

Natural land transformation

Eutrophication

Energy efficiency

Waste generation

Ecotoxicity

End of life options

Raw material efficiency

GHG emissions

Rescaled average scores
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RESULTS: ECONOMY
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Waste disposal cost

Labour Productivity

Transportation cost

Subsidies

Product efficiency

Capital Productivity

Energy cost

Technical Risks

Product Innovation

Land Productivity

Process Innovation

Raw materials cost

Price

Rescaled average scores
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RESULTS: SOCIETY
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Cultural heritage

Working hours

Discrimination

Security measures

Social security

Child labor

Education and training

Income levels

Workplace accidents and illnesses

Community support and involvement

Fatal work injuries

Acceptance of biobased materials

Job creation

Product transparency

Human toxicity

Rescaled average scores
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WORK IN PROGRESS
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CASE 1: ALGAE BIOREFINERY
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CASE 2: FROM CCU TO BIOPLASTICS
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