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DEVELOPMENT OF METHODS
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DESIRABLE ELEMENTS OF A RISK
FORECASTING FRAMEWORK FOR NANO

1) GENERATES FORECASTS AND ASSOCIATED LEVELS OF UNCERTAINTY FOR
QUESTIONS OF IMMEDIATE CONCERN

2) INCORPORATES FUNDAMENTAL PROPERTIES OF NANOMATERIALS WITH
GOAL OF FORECASTING RISK FOR NEW MATERIALS

3) CONSIDERS ALL PERTINENT SOURCES OF NANOMATERIALS
4) INCLUDES LIFE-CYCLE AND ECOSYSTEM-LEVEL IMPACTS

5) ABILITY TO ADAPT AND UPDATE RISK FORECASTS AS NEW INFORMATION
BECOMES AVAILABLE

6) FEEDBACK TO IMPROVE INFORMATION GATHERING
7) FEEDBACK TO IMPROVE NANOMATERIAL DESIGN




MULTIPLE SOURCES, MULTI-SCALE IMPACTS
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Bayesian Networks

Parent Nodes: Marginal
Probabilities

P(A) = probability of A
P(B) = probability of B

Child Node: Joint (conditional)
probability

P(C) = probability of C

P(C|]A) = probability of C given A

“+ BayesNets use a combination of probability theory and Bayes Theorem

Conditional On... ‘Parents’ of...

M
m
=
Z
—




DESCRIBING THE SOCIAL/ENGINEERED SYSTEM:
A VALUE CHAIN/ LIFE CYCLE APPROACH
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IDENTIFICATION OF NANOMATERIAL VALUE CHAINS
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Supporting Environment: government, NGOs, consumers

GLOBONANO Database
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NANOMATERIAL FABRICATION

ESTIMATES
Product Lower bound (tpy) Upper bound (tpy)
nano-TiO, 7,800 38,000
nano-Ag 2.8 20
nano-CeO, 35 700
CNT 55 1101
Fullerenes 2 80

C. HENDREN, MESNARD, DROGE, WIESNER, ES&T 2011
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