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Appendix 1 Description of component themes for thematic analysis 
	Theme
	Law No.  31/2004 & 45/2009*
	KEP No. 02 /MEN/2007
	PPRI No. 28/2017
	Law No 16/1992
	PER No 10 /MEN /2012
	PER No 15 /MEN /2002
	PPRI No 21/2005
	SNI No. 7672/2011
	SNI No. 7579/2010
	SNI No 2690/2015

	Force of framework
	B
	B
	B
	B
	B
	B
	B
	NB
	NB
	NB

	Terminology for inclusion of seaweed
	AgF
	AgF
	AgF
	FS
	AgF
	AgF
	AgF
	SE
	SE
	SE

	Biosecurity approach
	P, Pr
	Pr
	Pr, De
	P, Pr
	Pr
	Pr, De
	Pr
	Pr, De
	Pr, De
	Pr

	Information source type
	An
	An
	An
	An
	Sci, ExB
	An, ExB
	An
	Exp, Stk
	Sci, Exp
	Sci, Exp

	Use of the precautionary principle
	NE
	YE
	YE
	YE
	YE
	YE
	YE
	NE
	NE
	NE


The abbreviation used in thematic analysis; B for binding, AgF for aquaculture with fisheries without seaweed explicit, SE for seaweed explicit mentioned, FS for general food security, P for penalties, Pr for prevention, De for detection measure, Sci for scientific literature, An for anecdotal report, Stk for stakeholder opinion, Exp for expert opinion, ExB for experiential evidence, YE for precaution mention explicit, NE for precaution not explicit. *The Law No. 31/2004 and No. 45/2009 were counted as two frameworks





Appendix 2 Description of biosecurity risk component accommodated in each framework 
	Risk Component
	
	Law No.  31/2004 & 45/2009
	KEP No. 02 /MEN/2007
	PPRI No. 28/2017
	Law No 16/1992
	PER No 10/MEN /2012
	PER No 15/MEN /2002
	PPRI No 21/2005
	SNI No. 7672/
2011
	SNI No. 7579/
2010
	SNI No 2690/
2015

	Local Environment
	Pest/pathogen
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	
	Pest/pathogen Vector
	√
	√
	√
	√
	√
	√
	N/A 
	N/A 
	√
	N/A 

	
	Biodiversity
	√
	N/A 
	√
	√
	N/A 
	√
	√
	N/A 
	N/A 
	N/A 

	
	Habitat lost/changed
	N/A 
	N/A 
	√
	N/A 
	N/A 
	√
	√
	N/A 
	N/A 
	N/A 

	
	Decrease in native species abundance
	√
	N/A
	√
	
N/A 

	N/A
	√
	√
	N/A
	N/A
	N/A

	
	Decrease  in threatened species
	N/A
	N/A
	√
	N/A
	N/A
	√
	√
	N/A
	N/A
	N/A

	
	Toxicity
	√
	√
	N/A
	N/A
	N/A
	N/A
	√
	N/A
	N/A
	N/A

	
	Introduction new host species
	√
	N/A
	√
	N/A
	N/A
	√
	√
	N/A
	N/A
	N/A

	Ecological interaction
	Predation
	√
	N/A
	√
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Herbivore
	√
	N/A
	√
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Competition
	√
	N/A
	√
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Hybridization of  commercial and wild
	√
	N/A
	N/A
	N/A
	N/A
	N/A
	√
	N/A
	N/A
	N/A

	Ecosystem 
Process**
	
	N/A 
	N/A 
	N/A 
	N/A 
	N/A 
	N/A 
	N/A 
	N/A 
	N/A 
	N/A 

	Economic on Farm System 
	Infrastructure/
facilitate/
property
	√
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Control and management cost
	√
	N/A
	N/A
	N/A
	N/A
	√
	√
	N/A
	N/A
	N/A

	
	Trade loses/ of market share
	√
	N/A
	N/A
	N/A 
	N/A
	√
	N/A
	N/A
	N/A
	N/A

	
	Trade restriction
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Adverse consumer/buyer reaction
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Tourism
	√
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Shipping
	N/A
	N/A
	N/A
	N/A
	N/A
	√
	N/A
	N/A
	N/A
	N/A

	
	 Fisheries
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Others Aquaculture
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Restoration/replanting cost to farm
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Health care cost
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Ecosystem services
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Food safety
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	√
	N/A
	N/A
	N/A

	[bookmark: _GoBack]Social Cultural Environment
	Important social, site, person
	√
	N/A
	√
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	The Welfare of Seaweed Farm Worker 
	Communication of biosecurity risk
	N/A
	N/A
	N/A
	√
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Lost income and working with infected crop
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


**Ecosystem process sub-components; Nutrient regime changed, hydrological cycle change, Food web changed, physical disturbance, effect of control measure, effect on climate change on pest/pathogen/non-native species, production. The sub-components was not accommodate in the reviewed framework. Sign √ = available in the framework; N/A= not available.  
 

Appendix 3 Description of national biosecurity components and sub-components that included or excluded in the seaweed aquaculture biosecurity framework 

	Components
	Law No.  31/2004 & 45/2009*
	KEP No. 02/MEN/
2007
	PPRI No. 28/2017
	Law No 16/1992
	PER No 10/MEN /2012
	PER No 15/MEN /2002
	PPRI No 21/2005
	SNI No. 7672/
2011
	SNI No. 7579/
2010
	SNI No.  2690/
2015

	Established aquatic animal health regulation 
	N
	N
	Y
	N
	Y
	N
	N
	N
	Y
	N

	Components authority responsible for implementing the regulation
	MO
	MO
	MO
	MO
	MO
	MO
	MO
	MO
	MO
	MO

	System for reportable/notifiable disease
	N/S
	N/S
	ES
	N/S
	ES
	ES
	N/S
	ES
	N/S
	N/S

	System for inspecting and certifying aquaculture operation
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	N

	Import regulation related to diseases
	N
	N
	N
	Y


	Y
	Y
	N
	N
	N
	N

	Regulation concerning introduction of new (exotic) species
	RNO
	NR
	RNN
	RNN
	RNN
	RNN
	NR
	NR
	NR
	NR

	Regulation on transport or movement of seaweed
	Y
	N
	Y
	Y
	Y
	Y
	N
	N
	N
	N

	Established disinfectant procedure
	N
	Y
	Y
	N
	N
	N
	N
	N
	N
	N

	Other sanitary pathogen control measure
	NSP
	DAP
	DAP
	NSP
	NSP
	NSP
	NSP
	NSP
	NSP
	NSP

	Statutory contingency plan in the place of an outbreak
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	N

	Seaweed surveillance diagnostic
	CT
	CT
	CT
	NO
	NO
	NO
	NO
	NO
	NO
	NO

	Regulation regarding seaweed aquaculture site selection for minimizing disease
	N
	Y
	Y
	N
	N
	N
	N
	N
	Y
	N

	Regulation concerning stocking density
	N
	N
	N
	N
	N
	N
	N
	N
	Y
	N

	Regular disease surveillance
	N
	Y
	Y
	N
	N
	N
	N
	N
	N
	N

	Quarantine measure establish for imported aquatic animal
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A   
	N/A

	Introduction of year class separation of seaweed crop as management principal 
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


The abbreviation used in the national biosecurity analysis; Y/N for yes/no, MO for multiple authority, ES for established system, NS for no system, RNO for regulation no quarantine, RNN for regulation on non-native species, RN for no regulation, DAP for develop additional procedure, NSP for no sanitary procedure, CT for country training, NO for no training. 
