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THIS DOCUMENT DESCRIBES THE OUTCOME CATEGORIES ASSESSED IN THIS STUDY. The following outcome categories, subcategories, and definitions are adopted from two previous 3ie systematic maps/reviews, a framework for analyzing conservation impacts, and the Millenium Ecosystem Assessment. A non-exhaustive list of examples that are relevant to our review question have been included, reflecting how this outcome framework pertains to the marine environment.
The following outcome categories, subcategories, and definitions have been adapted from two previous 3ie systematic maps/reviews, a framework for analyzing conservation impacts, and the Millenium Ecosystem Assessment. Some definitions are verbatim, whereas others have been refined, adapted, or combined. We believe these categories best encompass the elements related to our research question: What is the extent and occurrence of evidence for environmental and social impacts of conservation interventions within tropical coral reef, mangrove, and seagrass ecosystems?

	Outcome Category;
Definition;
Source w/ Link
	Outcome Subcategory;
Definition;
Source
	Potential Indicators

	1. Knowledge and Behavior Outcomes

Outcomes related to awareness, knowledge, and/or behavior, or response to new practices or technologies, for stakeholders (e.g. local communities, government bodies and agencies)

Examining the evidence base for forest conservation Link

Land-use change and forest programmes- Evidence on the effects of greenhouse gas emissions and food security Link
	1a. Knowledge

Conservation-related facts or information influenced as a result of education or experience (e.g. learning sustainable practices, feedback on effective management)

Examining the evidence base for forest conservation
	Levels of environmental/program awareness, integration of information in education materials, advertising, community activities, etc.


	
	1b. Behavior/response to new practices or technologies

Transfer or modification of daily activity and action (e.g. related to resource use, employment, fishing practices, etc.) 

Adoption of new practices  or technologies (e.g. change in harvest time, volume, use type) or technology (e.g. gear, tools, monitoring)

Adapted from Examining the evidence base for forest conservation
 
Land-use change and forest programmes- Evidence on the effects of greenhouse gas emissions and food security
	Employment in different sectors; implementing conservation practices (+), participating in conservation (+); rule breaking and protest (-); forced behavior changes (e.g. displacement (-); measurement of participation in conservation activities; fines/arrests other evidence of negative behavior, e.g. physical evidence of poaching, or civil unrest. Uptake of technology or programs related to new practices (e.g. inventory of gear types, etc.)

	2. Population/Species Outcomes

Outcomes focusing on change in populations of individuals or populations within species

A novel framework for analyzing conservation impacts: evaluation, theory, and marine protected areas Link

	2a. Abundance

Quantity of individuals in a population or area

Mascia et al.  adapted
	Number of individuals per unit area

	
	2b. Biomass

Amount of living material in a population, area, or in a trophic group

Mascia et al.  adapted
	Plant or animal dry mass per unit area

	
	2c. Age/Size Structure

Length/weight/age distributions of individuals in a population

Mascia et al.  adapted
	Number of ear bone rings in fish, standard fish length distribution, size/age at maturity

	
	2d. Behavior

Actions that animals take  (e.g. predator avoidance, feeding, migration, territorial defense)
	Time spent in hiding, average distance from reef, Time spent feeding

	
	2e. Recruitment

When individuals join a new population

Mascia et al.  adapted
	Number of individuals that have joined a population over some time period

	
	2f. Reproduction

A measure of the number of offspring, clones, and/or breeding events for an individual or population; 
	Fecundity, number of clones, the measurement of the number of spawning aggregations; the number of reproductive individuals

	
	2g. Species Range & Spatial Extent

Any measure of range or spatial extent of a population 
	Expansion or contraction of species range limit and/or extent

	
	2h. Dispersal

Any measure of the degree to which individuals from one populations disperse into another 
	Migration patterns, connectivity patterns and rates, natal homing, range expansion/contraction, habitat usage, genetics

	
	2i. Connectivity

A measure of a degree to which populations are interacting
	Measured with genetics or ear bones in fish, microchemistry, genetics

	
	2j. Body Conditions

A measure of the health of the organism
	Incidence of disease, level of  toxins, parasitism rates

	
	2k. Adaptability

A measure of an individual/population’s ability to adapt to changes in the ecosystem
	Genetic diversity, number of individuals with high heat resistance

	3. Ecological Community Outcomes

Outcomes focusing on change in community conditions

A novel framework for analyzing conservation impacts: evaluation, theory, and marine protected areas Link
	3a. Species Diversity

A measure of the number of species or the relative abundance in population size of all species present

Mascia et al.  adapted
	Species richness, evenness, abundance (e.g. number of coral species)

	
	3b. Trophic Structure

A measure of the number of trophic levels and/or the abundance and diversity of organisms within those trophic levels

Mascia et al.  adapted
	Richness of herbivores, biomass in primary producers 

	
	3c. Functional Redundancy

A measurement of the degree to which different species or groups of species generate similar functions 

Mascia et al.  adapted
	Relative effect sizes of urchins and parrot fish in controlling sargassum growth on coral reefs. 


	
	3d. Species Interactions

A measure of the impacts of species interactions, such as predation, herbivory, facilitations 
	How herbivores affect algae biomass, how coral structure affects fish diversity 

	
	3e. Habitat Quantity (Cover and Extent) 

A measure of habitat extent and volume (e.g. habitat cover, loss or gain)
	Area of a given habitat, coverage of corals

	
	3f. Habitat Quality

A measure of habitat condition
	3D complexity, density of foundation species

	
	3g. Habitat Connectivity

A measure of a degree to which habitats are connected
	Amount of juvenile fish that move from mangroves to coral reefs.  The impact of mangrove presence on fish diversity on coral reefs.  The amount of seagrass material in the guts of coral reef fishes. 

	4. Ecosystem Function Outcomes

Outcomes focusing on change in ecosystem processes and conditions

A novel framework for analyzing conservation impacts: evaluation, theory, and marine protected areas Link
	4a. Productivity

A measure of amount of the accumulation of living material over a certain period of time in a species or functional group

Mascia et al.  adapted
	Plant biomass accumulation over time 

	
	4b. Herbivory

Rate of plant material removal in an area

Mascia et al. adapted
	Grazing per unit time 

	
	4c. Predation

Rate of animal material removal in an area
	Number of individuals killed by a predator over a given time

	
	4d. Biogeochemistry

Chemical changes mediated by interactions between microbial activities and physical-chemical processes 
	Nutrient dynamics, carbon sequestration, decomposition, change in carbon storage

	
	4e. Coastal Processes

Abiotic or coupled abiotic-biotic processes in coastal/marine ecosystems

Mascia et al.  adapted
	Hydrological flows, infiltration rates, geomorphology (sedimentation, erosion, accretion), how coral reefs affect sedimentation

	5. Ecosystem Services Outcomes

Outcomes focusing on ecosystem services, as defined by Millenium Ecosystem Assessment

Ecosystems and Human Well-Being: Millenium Ecosystem Assessment Link
	5a. Provisioning Services

Products obtained from ecosystems (MEA) for direct use by consumers

Millenium Ecosystem Assessment
	Measures of quantity, quality or diversity of benefits (e.g. food, fiber, fuel, genetic resources, biochemicals, ornamental resources, fresh water, etc., used by consumers)

	
	5b. Regulating Services

Benefits obtained from the regulation of ecosystem processes (MEA)

Millenium Ecosystem Assessment
	Measures of benefits provided (e.g. air or water quality, flooding, erosion, storm surge, waste treatment, etc.)

	
	5c. Supporting Services

Services that are necessary for the production of all other ecosystem services, e.g. nutrient recycling. Their impacts on people are often indirect or occur over a long time (MEA)

Millenium Ecosystem Assessment
	Measures of services provided (e.g.  soil formation, primary productivity, photosynthesis, nutrient cycling, water cycling, etc.) 

	
	5d. Cultural Services

Nonmaterial benefits obtained from ecosystems through spiritual enrichment, cognitive development, reflection, recreation, and aesthetic experiences (MEA)

Millenium Ecosystem Assessment
	Measures of benefits (e.g. connection to place, cultural practices and products, educational practices, local knowledge systems,, expressed values, artistic output) 


	6. Human Wellbeing Outcomes

Outcomes related to changes in welfare of populations that rely on areas where interventions are implemented; and/or program beneficiaries

Examining the evidence base for forest conservation Link

Land-use change and forest programmes- Evidence on the effects of greenhouse gas emissions and food security Link
	6a. Economic

6.a.i. Monetary wealth and related employment

6.a.ii. Material wealth/standards of living 

Adapted from Examining the evidence base for forest conservation
	Measures of income, wages,  entrepreneur activity, business ownership, employment opportunities, employment rates/levels, employment seasonality, employment satisfaction. 

Measures of credit, savings, debt, material assets and ownership. Indices of poverty (unsatisfied basic needs, multidimensional poverty, etc.), wealth distribution (e.g. gini coefficient), cost of living, inflation, income and expenditure, material assets and ownership.



	
	6b. Resource Based Livelihoods

Primary or supplemental extractive or non-extractive use of natural resources for consumption or sale (e.g. fishing, gleaning, sand mining, serving ecotourists). 

Adapted from Examining the evidence base for forest conservation
	Measures of levels of use (e.g. number of people, amount of resources) and value (e.g. contribution to livelihoods, through income earned, calories consumed, etc.). Access regimes and rights that facilitate resource based livelihoods.

	
	6c. Individual or Community Wellbeing

A good or satisfactory condition of existence; a state characterized by health, happiness, and prosperity.
	Perception of happiness, mental health

	
	6d. Food security

Physical, social and economic access to sufficient, safe and nutritious food to meet dietary needs and food preferences. Food availability, access, utilisation and stability.

Examining the evidence base for forest conservation

Land-use change and forest programmes- Evidence on the effects of greenhouse gas emissions and food security
	Measures of food availability, food production, food consumption, food expenditure, prevalence of undernourishment, nutritional status (FAO 2013).  E.g. access to food resources (fisheries) and their quality (toxicity).

	
	6e. Health

Physical health, health care

Examining the evidence base for forest conservation

Land-use change and forest programmes- Evidence on the effects of greenhouse gas emissions and food security
	Life expectancy, disease rates, infant mortality, access to health care. 

	
	6f. Education

Formal education and informal training or capacity building

Examining the evidence base for forest conservation
	Access to opportunities, investment in education infrastructure, fellowships. Literacy rates, school attendance rates. 

	
	6g. Basic Infrastructure

Infrastructure to provide water, sanitation, energy, education, transportation, telecommunications, etc.
	Existence, provision, status, maintenance thereof 

	
	6h. Social Capital

Social relations and resources through which individuals and communities increase their well being.
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	Trust in neighbors; sense of community; community spaces; conflicts between groups; Trends in social conflict; perceptions of discrimination

Cooperation, conflict

	
	6i. Culture

Sense of place, cultural identity, diversity, TEK (use perception, transfer), cultural activities and practices
	Place attachment, sense of place, knowledge of the natural environment, time spent outdoors, access to nature, outdoor activities;  Self-definition (at individual and community levels), sense of connection to livelihood; Demographics (ethnic, religious, linguistic diversity); Use, preservation, and transfer of traditional ecological knowledge and place names; Participation in cultural practices; continuity of practices and customs; traditional use of resources; traditional management activities; social organization; access to sacred sites, cultural festivals and events


	7. Governance

Structures and processes for decision-making, inc. formal and informal rules, participation in/control of decision making, accountability, transparency, justice, empowerment
	7a. Participation and engagement

In resource management and vis a vis the intervention

Participation 
Empowerment
Community Engagement
	participation in community groups , Female participation in marine community groups, Financial contribution (donations) to marine community groups, voting rates, attendance




	
	7b. Political Capital

Trust, goodwill and social influence built with individuals, communities or groups, that can be leveraged to achieve political ends.
	Evidence of new or changed influence on political process (e.g. change to intervention due to political pressure; capture of benefits by particular groups), political prominence or attention (e.g. visits by high profile politicians), political organizing for/against interventions, access to decision-makers. 

	
	7c. Institutions 

Prescriptions, rules, norms used to organize all forms of repetitive and structured interactions including those within families, neighborhoods, markets, firms, sports leagues, churches, private associations, and governments Rights to use land or resources;Who has the right, power or obligation to make a decision.
	Creation/destruction or changes to  institutions (formal and informal) for natural resource management. New institutions for management are created/old institutions are changed or disabled. Evidence of new or changed role  of community/user groups in decision-making and management, through formal or informal agreements, laws, policies. Role of local knowledge in management; level of transparency in decision making. E.g. Decentralization of decision making; resources user organize to increase their influence

	
	7d. Property Rights

Rights to earn income from land or resources; to transfer the land or resources to others; to enforce property rights. 
	Creation, alteration or dissolution of resource use rights.  Use rights identified, allocated or changed; individual and community level. Distribution of rights (e.g. by gender, age, social group).




