[bookmark: _GoBack]
Supplementary Information
Disparities in the impacts of co-management on fishers' livelihoods.
Cristina Ruano-Chamorro1*, Georgina G. Gurney1, Michele L. Barnes1, Stefan Gelcich2,3, Joshua E. Cinner1.
*corresponding author: Cristina Ruano-Chamorro

Email: cristina.ruanochamorro@my.jcu.edu.au


This PDF file includes:

Additional methods
Additional results
Tables S1 to S2 
SI References 


[bookmark: Tables][bookmark: MaterialsMethods]




Additional methods
Model selection
We followed an information theoretic-approach to model selection (Grueber et al. 2011). We generated a global model with all the predictor variables (Table S1) for each response variable (i.e., subjective losses, subjective gains, objective losses, and objective gains). Continuous variables were standardized by subtracting their mean and dividing by two times their standard deviation; variables thus take a α ± 0.5 value, and are on the same scale as binary variables, easing comparisons of relative effects of variables bearing different units (Gelman & Gill 2006). Covariates were checked for multicollinearity by calculating the variance inflation factor. From the global model we generated a submodel set (including the null model) using the dredge function implemented in the MuMin package (Barton 2009). 
Model selection was made by comparing multiple models and ranking them based on Akaike’s information criterion. Models within ΔAIC<2 difference were selected and averaged using the model.avg function from the MuMin package (Barton 2009). Model averaging provides weighted parameter estimates based on the models that were selected and it provides estimates of uncertainty for parameters that account for model selection uncertainty and sampling variance (Burnham & Anderson 2002). Model selection resulted in a total model set of 14 for subjective losses, 46 for subjective gains, 26 for objective losses, and 384 for objective gains. Models were averaged using the zero method (or full average), rather than the natural average method (conditional average). In the zero method, the parameter estimate is substituted by a zero when the parameter is absent in a model, and this model is considered for the average calculation. In the natural average method, if a model does not have a parameter, the model is excluded from the average calculation of that parameter (Grueber et al. 2011). The zero method decreases the weight of parameters that are absent in some models and is preferable to determine the factors that have strongest effect on the response variable (Nakagawa & Schielzeth 2010). The relative importance of each parameter was also calculated by summing the Akaike weight from all models containing that variable. All analyses were conducted using R software (version 4.1.2). 


Table S1. Institutional and socioeconomic characteristics we examined as predictor variables in our models. KI= key informant interview, HS= random (in Kenya and some Indonesian villages) or systematic household survey, CL= community leader, OL= Organizational leader, SI= secondary information. 

	Predictor variables
	Description
	Method

	Socioeconomics characteristics
	
	

	Market distance
	Distance bewtween the community and the provincial market (km).
	CL, SI

	Population size
	Village population size. Obtained from local census or calculated by multiplying the average household size by the total number of households in the community.
	HS, CL, SI

	Wealth (Material style of life)

	Principle component analysis of the material style of life 13 indicators including television, VCR, electricity, fan, pipe water, mobile phone, electric lighting, radio, bicycle, type of floor, roofs, and wall (Cinner et al. 2012).
	HS

	Gender
	Male or Female
	HS

	Migrant
	Whether respondent was born in another village
	HS

	Occupational diversity 
	Number of different occupations per household.
	HS

	Primary livelihood
	Whether respondent ranked marine resource use (i.e. fishing, selling marine products, gleaning) as their primary occupation. Indicator of resource dependence. 
	HS

	Education
	Years of formal education
	HS

	Community events 
	Number of community events attended, such as feasts, ceremonies, celebrations, etc. The frequency of participation in community events was standardized to the mean for each country. Thus we examined whether respondents participated in more of less than the average number of community events in the context of their specific country.
	HS

	Trust  on leaders
	Level of trust in community leaders. 5 point Likert- type scale.
	HS

	Institutional characteristics
	
	

	Access restrictions
	Whether access to fishing grounds was restricted or prohibited to non-members
	OL, CL,  KI

	Area restrictions
	Whether fishing was prohibited in certain areas
	OL, CL,  KI

	Gear restrictions
	Whether certain gears were prohibited
	OL, CL,  KI

	Participation in decision-making
	Level of involvement in decision making:. 0 = no attendance; 1 = passive participation (e.g. attending meetings but do not talk or participate); and 3= active participation (e.g. elected role, actively voice opinions in meetings, etc.)
	KI, SI

	Graduated sanctions 
	A co-management site was considered to have graduated sanctions when key informants and community leaders affirmed that sanctions increased with the severity or number of offences committed. 
	KI, OL

	Conflict resolution
	Existence of mechanisms in place to resolve conflicts between organizational members and if they had resolved them successfully (none, few, half, most, or all of the conflicts). Reponses were treated as a five point ordinal scale. Having no conflict resolution mechanisms was considered lower in the scale than having conflict resolution mechanisms but being unable to resolve any.
	KI, OL, SI

	Clearly boundaries
	Existence of clearly defined resource boundaries was recorded as yes or no, depending on whether all key informants agreed that there has never been confusion about the boundaries. In cases where there has been confusion, the interviewee was probed for further details and where possible, court cases or other documents were examined. Likewise, clearly defined membership was also recorded as yes or no depending on whether key informants agreed that there has not been confusion over who are members of the organization involved in co-management. 

	OL, CL,  KI





Additional results
Table S2. Relative importance of variables across the model sets for each of the response variables, based on the sum of Akaike weights of the models in which the variable is present.
	
	
	Subjective losses
	Subjective gains
	Objective losses
	Objective gains

	





Socioeconomic characteristics



	Market distance
	1.00
	0.04
	0.06
	0.12

	
	Population size
	1.00
	1.00
	1.00
	0.20

	
	Wealth
	1.00
	1.00
	-
	0.07

	
	Gender
	0.71
	-
	-
	0.08

	
	Migrant
	0.05
	0.50
	0.06
	

	
	Occupation diversity
	
	0.21
	0.06
	0.12  

	
	Primary livelihood
	0.25
	0.02
	0.70
	0.31

	
	Education
	0.05
	0.02
	-
	0.03

	
	Community events
	1.00
	0.98
	1.00
	0.09

	
	Trust on leaders
	0.05
	0.09
	0.48
	0.56

	



Institutional
characteristics



	Access restrictions
	1.00
	0.20
	1.00
	0.35

	
	Area restrictions
	1.00
	0.08
	0.05
	0.14

	
	Gear restrictions
	-
	0.15
	1.00
	0.81

	
	Active participation DM
	-
	-
	1.00
	0.10

	
	Graduated sanctions
	0.30
	0.03
	0.22
	0.48

	
	Conflict resolution
	1.00
	0.36
	0.13
	0.49

	
	Clear boundaries
	0.26
	0.65
	0.24
	0.04
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