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Outline	

• Alterna3ves	Assessment	

• Overview	of	decision	approaches	

• Workshop	objec3ves	and	design	
	
•  Tenta3ve	findings	
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Example	of	AA:	an6-fouling	paint	
Problem:	Marine	organisms	attach	

to	boat	bottoms	(fouling)	
Current	solution:	copper-
based	paint	(biocide)	

Unintended	consequences	
Copper-based	paint	a	“product	of	concern”	=>	

need	an	alternative	
		



Alterna6ves	Assessment:	
performance	matrix	



Can	Mul6-Criteria	Decision	Analysis	
help	with	environmental	decisions?	
• Wide	range	of	methods	

•  structuring	problems	
•  elici3ng	values	
•  ranking	alterna3ves	

• Books	and	review	ar3cles	

• But	not	tested	yet	in	context	
of	Alterna3ves	Assessment	

5	



MCDA	example:	an6-fouling	paint	
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MCDA	example:	an6-fouling	paint	
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Structured	Decision	Making	(SDM)	

•  Framework	focused	on	facilitated	mul6-stakeholder	
decision	making	
• Provides	guidance	for	structuring	complex	decisions	
• Uses	a	combina3on	of	Decision	Analy3c	tools	
• Dialogue	–	promote	understanding	values,	
informa3on,	and	trade-offs	
•  Evaluate	trade-offs	first,	simplify	decision,	MCDA	if	a	
decision	can’t	be	made	
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Workshop	Objec6ves	

•  To	explore	the	value	of	formal	decision-making	tools	
to	support	chemical	Alterna3ves	Assessment	(AA),	

•  To	iden3fy	challenges	in	the	use	of	decision-making	
tools	by	AA	prac33oners,	and	opportuni3es	for	
improvement,		

•  To	share	these	findings	widely	for	the	benefit	of	risk	
analysts	and	prac33oners	
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Design	

1.   Individual	‘Default’	decision	approach	
2.   Individual	MCDA	(DECERNS)	-	not	facilitated	

3.   Group	MCDA	(DECERNS)	–	light	facilita3on	

4.   Group	SDM	(Structured	Decision	Making;	Compass	tools)	-	
facilitated	
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Individual	vs.	small	group	
vs.	large	group	

Non-facilitated	vs.	
facilitated	

Max100,	swing-
weighting,	SMARTER	

Three	decision	approaches:	‘Default’	vs.	MCDA	vs.	SDM	

Exercises:	

Variables:	



Par6cipants	

Prac33oner	focus	–	12	in	total:	
•  3	from	large	US	corpora3ons	
•  3	from	small	to	mid-sized	US	corpora3on	
•  3	from	non-governmental	organiza3ons	
•  2	from	government	(state,	federal)	
•  1	from	risk	consul3ng	
	

•  Observers	from	California	EPA	DTSC	and	UCLA	Ins3tute	
of	the	Environment	and	Sustainability	
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Survey	‘Decision	Quality’	ques6ons	
•  Sa6sfied	with	the	approach?	
•  Difficulty	of	applying	the	
approach?		
•  Did	it	improve	your	
understanding	of	
•  available	informa6on?	
•  your	own	values?	
•  key	trade-offs?	

•  How	transparent	is	the	
approach?	
•  Could	the	approach	help	you	
be_er	communicate	your	
decision	and	ra6onale?	

•  How	comfortable	are	you	
applying	the	approach	to	
other	decisions?		
• Would	you	use	the	approach	
for	chemical	alterna3ves	
assessment?	
•  How	sa6sfied	are	you	with	
your	decision?	
•  Does	the	decision	outcome	
reflect	what	ma<ers	to	you?		
•  Does	the	outcome	align	with	
your	ini6al	impression	about	
what	is	the	best	alterna3ve?	



The	AA	case	study:	an6-fouling	paint	
Constructed	3	sets	of	alterna3ves,	fic3onal	but	based	
on	“Washington	State	An3fouling	Boat	Paint	
Alterna3ves	Assessment	Report”	(2017)	

•  prior	to	workshop:	individual,	followed	by	survey	
•  in	workshop:	MCDA,	followed	by	survey	and	discussion	
•  in	workshop:	SDM,	followed	by	survey	and	discussion	

	
•  Human	health	concerns:	carcinogenicity,	neurotoxicity	(oral),	repro/

developmental	toxicity	(oral),	respiratory	allergen	

•  Ecological	concerns:	PBTaq	(Persistence,	Bioaccumula3on,	Aqua3c	
Toxicity),	VOCs	

•  Technical	performance:	longevity,	efficacy	

•  Cost:	cumula3ve	5-year	cost	
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’Default’	decision-making	styles	
Narra6ve	Approaches	(4)	
Holis3c,	qualita3ve	balancing	of	
the	data	and	associated	trade-offs	

to	arrive	at	a	selec3on	
Widely	used	in	regulatory	

decision-making	

MCDA-Assist	(1)	
Couples	a	narra3ve	evalua3on	
with	a	mathema3cally-based	

formal	decision	analysis	tool	such	
as	mul3-criteria	decision	analysis	

(MCDA)	

Rule-Based	(3)	
More	systema3c,	may	use	rules	or	

tools	like	decision	trees	etc.	

May	use	quan3ta3ve	and	
qualita3ve	data,	may	incorporate	
implicit	or	explicit	weigh3ng	of	the	

decision	criteria	

Hybrid	Approach	(4)	
Mix	of	rule-based	and	narra3ve	



“Survey”	results	
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General	Observa6ons	
•  Range	of	“default”	decision	approaches,	mostly	narra3ve	/	rule-based	
•  MCDA	and	SDM	help	improve	understanding	(of	informa3on,	values,	
trade-offs),	enhance	transparency	and	communica3on	

•  Group	dynamics	and	facilita3on	ma_er:	individuals	sa3sfied	with	
MCDA,	group	rejected	MCDA	outcome	

•  Surprises:	
•  sa3sfac3on	with	approach	=/=	sa3sfac3on	with	decision	
•  somewhat	more	comfortable	using	MCDA/SDM	but	not	more	likely	to	use	

•  Other	comments:	
•  hands-on	with	tools,	3me	to	explore	weights	and	sensi3vi3es	valuable	
•  some	discomfort	with	compensatory	nature	of	u3lity	model	
•  some	par3cipants	wanted	data	on	baseline	



Conclusions	
•  More	formal	decision	support	can	help	in	Alterna3ves	
Assessment,	but	unclear	how	best	to	use	or	evaluate	

•  Users	may	not	be	more	sa3sfied	with	decisions	made	using	
a	process	they	are	more	sa3sfied	with		

	=>	how	do	we	measure	“success”?	

•  Idiosyncra3c	factors	(e.g.,	facilita3on,	group	dynamics)	can	
play	a	big	role	

•  Much	more	guidance	needed	on	how	to	use	MCDA/SDM	
methods	in	prac3ce	
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Thank	you!	
	

Ques6ons?	


