APPENDIX 1
Ostrom’s multi-level framework for analysing SES applied to extractive resources that are shared by Portuguese (PT) and Californian (CA) Mediterranean oak woodlands. 
Extractive resources include all natural resources that are produced and used for economical income, such as agricultural produce, forage or wood products. To describe the Socio-Ecological System (SES) for each of these resources it is necessary to decompose it into the components identified by the SES framework. These components describe each extractive resource in terms of its Social, economic and political settings (S), Resource System (RS), Governance System (GS), Resource Units (RU), Users (U), Interactions (I), Outcomes (O) and related Ecosystems (ECO). Social, economic and political settings describe how the resource is important to the community and nation that extracts/uses it. For example, it includes the resource’s importance to, for example, the economic development, political stability and media of the area or state in which it occurs. The RS aims at describing the components of the resource being analysed, such as its boundaries, size, productivity and dynamics. The governance system describes the legal backbone of the RS, including regulating organizations/agencies, rule sets (operational, collective-choice and constitutional, organized in a gradient from the landowner to the state) and additional sanctioning processes. Resource units describe what is being exchanged and used, including size and economic benefits if the exchanged goods. Users include all the stakeholders that may interact directly or indirectly with the resource being used/extracted, and interactions describe how well these users are networked. Finally, outcomes and related ecosystems describe how the natural resource system is interconnected with other potential resource systems in the same location, region, governance system, including descriptions of how the resource in question may be affected by the extraction of other resources, and how its extraction affects other systems. 
The SES framework was applied to three co-occurring extractable resources of oak woodlands in Portugal and California: forestry, agriculture and pasture(see Table). We describe how each component/subcomponent occurs at each location and for each resource. The goal of this parallel analysis is to compare and contrast the use and extraction of each of the resources in each of the systems. For example, oak woodland forestry in Portugal is much more important for economic development because of the high economic value of cork oak wood, than are any of the wood products from oak woodlands in California. This may be problematic, as the demographic trends in Portugal and California are opposite (S2), despite both systems being renewable (RS5). Both systems have operational rules established by the landowner; however, in Portugal, the state influences these operational rules (GS5), which expands to the collective choice rules (GS6). Constitutional rules in California are at the federal level, whereas, in Portugal, they include both nation and European Union (EU) mandates (for example, the CAP [Common Agriculture Policy]).

	 
	 
	Forestry
	Agriculture
	Pasture

	
	
	Portugal
	California
	Portugal
	California
	Portugal
	California

	Social, economic, and political settings (S)

	S1
	Economic development
	Cork oak wood is very important
	Wood is somewhat important
	Produce is important
	Produce is very important
	Pasture is very important, native breeds
	Pasture is very important

	S2
	Demographic trends
	Decreasing population density and increasing age
	Increasing population density
	Decreasing population density and increasing age
	Increasing population density
	Decreasing population density and increasing age
	Increasing population density

	S3
	Political stability
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	S4
	Government resource policies
	Extraction
	Extraction
	Production
	Production
	Production
	Production

	S5
	Market incentives
	Present
	Present
	Present
	Present
	Present
	Present

	S6
	Media organization
	Supportive
	Mixed
	Mixed
	Supportive
	Supportive
	Supportive

	Resource system (RS)

	RS1
	Sector
	Woodland
	Woodland
	Agriculture
	Agriculture
	Pasture
	Pasture

	RS2
	Clarity of system boundaries
	Clear
	Undefined
	Unclear/mixed
	Clear
	Unclear/Mixed
	Clear

	RS3
	Size of resource system
	Clear
	Undefined
	Large
	Large
	Unclear
	Clear

	RS4
	Human-constructed facilities
	Access roads
	Access roads
	Storage and processing facilities
	Storage and processing facilities
	Storage
	Storage

	RS5
	Productivity of system
	Renewable
	Renewable
	Medium
	High
	Renewable
	Renewable

	RS6
	Equilibrium properties
	Some
	Some
	Traditional products
	Organic products
	Native livestock breeds
	Livestock breeds

	RS7
	Predictability of system dynamics
	Cyclic
	Cyclic
	Highly variable
	Constant
	Variable
	Constant

	RS8
	Storage characteristics
	Yes
	Unknown
	Some
	Some
	Some
	Some

	RS9
	Location
	Clear
	Undefined
	Clear/mixed
	Clear
	In situ
	In situ

	
	
	
	
	
	
	
	

	Governance system (GS)

	GS1
	Government organizations
	National Forestry Authority
	Forest Service
	Agriculture ministry
	Department of Agriculture
	Agriculture Ministry
	Department of Agriculture

	GS2
	Non-government organizations
	Foresters Association
	---
	Farmers cooperatives
	Farmers cooperatives
	Cooperatives
	Cooperatives

	GS3
	Network structure
	Vertical/Hierarchical
	Vertical/Hierarchical
	Mixed
	Mixed
	Mixed
	Mixed

	GS4
	Property-rights systems
	Nested
	Landowner
	Nested
	Landowner
	Nested
	Landowner

	GS5
	Operational rules
	Landowner and state
	Landowner
	Landowner and state
	Landowner
	Landowner and state
	Landowner

	GS6
	Collective-choice rules
	Landowner and state
	State (e.g., California Land Conservation Act)
	Landowner, state and EU (e.g., CAP and agri-environmental)
	Landowner
	Landowner and state (e.g., native breeds)
	Landowner

	GS7
	Constitutional rules
	National policies (e.g., Cork oak law)
	State and Federal  policies (e.g., Forest Act)
	State and EU (e.g., CAP and agri-environmental)
	State and Federal Policies (e.g. Clean Water Act)
	State and EU (e.g., CAP)
	State and Federal policies

	GS8
	Monitoring and sanctioning processes
	Sanctioning through fees
	Sanctioning through fees. Monitoring mechanisms exist, lack implementation
	Reporting to Agriculture Ministry
	Sanctioning through fees
	Sanctioning through fees. Monitoring native breeds
	Sanctioning and monitoring mechanisms exist. Implementation delayed

	
	
	
	
	
	
	
	

	Resource units (RU)

	RU1
	Resource unit mobility
	Stationary
	Stationary
	Stationary
	Stationary
	Mobile animals on stationary grass
	Mobile animals on stationary grass

	RU2
	Growth or replacement rate
	Slow
	Fast
	Fast/ Intensive
	Fast/ Intensive
	Annual
	Annual

	RU3
	Interaction among resource units
	Limited
	Limited
	High
	Low
	High
	Low

	RU4
	Economic value
	Cork and firewood sold for cash
	Firewood sold for cash
	Produce sold for cash
	Produce sold for cash
	Livestock sold for cash
	Cattle sold for cash

	RU5
	Size
	Medium/large
	Medium
	Large
	Large
	Small to intermediate
	Intermediate to large

	RU6
	Distinctive markings
	No
	No
	Some
	Yes
	Yes
	Yes

	RU7
	Spatial & temporal distribution
	Space: concentrated; Time: distributed
	Concentrated in space and time
	Intensive
	Intensive
	Concentrated
	Concentrated

	

	Users (U)

	U1
	Number of users
	Reduced number
	Reduced number
	Reduced number
	High number
	Reduced number
	Reduced number

	U2
	Socioeconomic attributes of users
	Middle to high status
	Middle status
	Middle to high status
	Middle to high status
	Middle to high status
	Middle to high status

	U3
	History of use
	Centuries
	Last century/decade
	Centuries
	Last century/decade
	Centuries
	Centuries

	U4
	Location
	In situ or outside
	In situ or outside
	In situ
	In situ
	In situ
	In situ

	U5
	Leadership/entrepreneurship
	Some by the foresters associations, alternative uses
	Some by the foresters associations
	Some by agriculture cooperatives and traditional products
	Organic farming
	Native breeds
	Native breeds

	U6
	Norms/social capital
	Shared
	Shared
	Shared
	Shared
	Shared
	Shared

	U7
	Knowledge of SES/mental models
	Maximize long term benefit
	Maximize short term benefit
	Maximize short term benefit
	Maximize short term benefit
	Maximize short term benefit
	Maximize short term benefit

	U8
	Dependence on resource
	High
	Some
	High
	High
	High
	High

	U9
	Technology used
	Harvest
	Harvest
	Some
	Advanced
	Advanced
	Advanced

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Interactions (I) 

	I1
	Harvesting levels of diverse users
	Intermediate to high
	Intermediate to high
	Intermediate to maximum
	Maximum
	Intermediate to maximum
	Intermediate to maximum

	I2
	Information sharing among users
	Intermediate
	Intermediate
	Some
	Some
	Some
	Some

	I3
	Deliberation processes
	Private
	Private
	Particular to influenced by external pressures (subsidies)
	Particular to influenced by market
	Private
	Private

	I4
	Conflicts among users
	Non existing
	Non existing
	Some
	Some
	Some
	Some

	I5
	Investment activities
	Traditional practices
	Technology
	Technology
	Technology
	Technology
	Technology

	I6
	Lobbying activities
	Against traditional forestry
	For land
	Subsidies
	Market
	No
	No

	I7
	Self-organizing activities
	Non existing
	Non existing
	Cooperatives
	Organic farmers cooperatives
	Cooperatives, Native breeds
	Cooperatives

	I8
	Networking activities
	Few
	Some
	Few
	Few to intermediate
	Meetings, fairs
	Fairs

	
	
	
	
	
	
	
	

	Outcomes (O) 

	O1
	Social performance measures
	Sustainability
	Accountability
	Efficiency
	Efficiency and accountability
	Efficiency
	Efficiency and accountability

	O2
	Ecological performance measures
	Sustainability
	Biodiversity
	Overharvested
	Overharvested
	Overharvested
	Overharvested

	O3
	Externalities to other SESs
	Land rented for pasture
	Land rented for pasture
	Land conversion
	Land conversion
	Land conversion
	Land conversion

	
	
	
	
	
	
	
	

	Related Ecosystems (ECO)

	ECO1
	Climate patterns
	Carbon sink
	Carbon source
	Nitrogen inputs, methane production
	Nitrogen inputs, methane production
	Methane production
	Methane production

	ECO2
	Population patterns
	Decreased
	Decreased/Stable
	Decreased
	Stable
	Decreased
	Decreased

	ECO3
	Flows into and out of focal SES
	Yes
	Yes
	Yes
	Yes
	Pollution
	Pollution
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