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In October 2002, the U.S. Coral Reef Task Force (USCRTF) met in Puerto Rico and passed a resolution aimed to improve implementation of the National Action Plan to Conserve Coral Reefs (NAP).  The resolution, now known as the Puerto Rico Resolution, identified four impediments to implementation and recommended solutions to address them. 

A center-piece of the resolution was the development of Local Action Strategies (LAS) to improve coordinated implementation of coral reef conservation.  Since the 2002 USCRTF meeting, substantial progress has been made on developing Local Action Strategies.  Each of the seven States and Territories has drafted a Local Action Strategy that defines action to address key issues and remedy specific problems identified in their problem analysis. The LASs focus on important, solvable issues and detail specific actions targeted at either the causes or effects of problems and provide guidance on how the actions will be implemented (e.g., what, when, how, and who). 

An important component of the Local Action Strategies is developing measurable indicators that can be used to track progress against the proposed actions.  Developing appropriate indicators often requires considerable experience and a thorough understanding of the anticipated changes as well as a significant investment of time.  This report has been written to help each States and Territories to develop indicators that measure LAS progress.  

Purpose of this report

The purpose of this report is to assist the States and Territories develop basic indicators that can measure short and long term progress.  It is meant to provide a starting point for a discussion on how to choose both “core” indicators that would cut across the entire LAS portfolio and consistently measure progress throughout the States and Territories and a “flexible” list of basic indicators that could be used to develop measurements specific to each LAS.   These illustrative examples made in this report are not meant to replace the indicator work that has already been done at the State and Territory level, but to enhance that work and, where required, provided support and assistance to complete a workable performance monitoring program. 

What are indicators?

Indicators can play a number of roles such as describing the state of the environment, monitoring progress made by policy measures in achieving environmental goals, and raising awareness of policy makers and the general public. For program managers and practitioners relating to coral reefs, they can tell us whether the condition of reef ecosystems is changing as a result of actions directed at reducing or mitigating threats to coral reefs. These types of indicators are also called performance indicators because they are measures that describe how well a program is achieving its objectives. 

To develop useful performance indicators we need a good understanding of the resources, actions, and strategies that will be employed and the outcome targets that are expected to be achieved. The figure below shows a simple map of how actions lead to desired outcomes.  









Indicators that track activities are “process indicators”; they measure outputs, not impacts. Process indicators tell us whether we completed our planned activities and how social processes (such as participation) are proceeding. Examples include people trained, public participation in management planning, publications disseminated, area mapped, analyses completed, problems identified, plans formulated, etc. Process indicators are most appropriate for internal management by the operating unit. 

Interim outcome indicators tell us what impact these processes have had. For example, is there evidence that staff training has led to better management? Has participatory planning led to improved conservation? Indicators of interim outcomes are measures of changes in peoples’ behavior. Examples include use of best management practices, changes in the behavior of resource users who were adversely impacting the environment, resolution of conflicts, and changes in institutional processes such as new collaborative forms of planning and decision-making. 

End outcomes are the tangible impacts on coral reef condition and/or the social and economic condition in the target area. They are the justification for efforts required to achieve outputs and interim goals.

Indicators define the data to be collected to measure progress and enable actual results achieved over time to be compared with planned results. Thus they are an indispensable management tool for making performance-based decisions about program strategies and activities. Indicators need to meet the following criteria:

· Measurable. An indicator can be measured in either quantitative or qualitative terms

· Feasible. An indicator should be feasible in terms of finances, equipment, skills and time available

· Relevant and Accurate. An indicator should reflect what we are trying to measure in an accurate way

· Sensitive. An indicator should pick up changes over the time period that we are interested in.

· Timely. An indicator should provide information in a timely manner.

The indicators are intended to inform a number of key audiences, including key managers and decision makers at the both the state and federal levels.  

Illustrative Indicator list

Below is an illustrative list of “core” indicators that could be used throughout the coral reef program to measure LAS progress. They are divided into short-term process indicators and long-term outcome indicators.  They are based on a review of the stated goals and actions of the seven LAS documents and are designed to measure the priority actions consistently proposed by the individual LASs. 


These are meant to be illustrative of the types of indicators that could be used to measure progress and are intended to stimulate discussion.  Once final indicators are established, the following parameters must be defined for each:  unit of measure, frequency of measure, cumulative or one-time count, baseline and targets. 

Illustrative short term outputs and interim outcomes(
Improved enforceable policies

Measure advances in policy development, adoption and implementation that lead towards improved coral reef health.  Enforceable policies are defined broadly to include policy, resolution, law, ordinance, etc. The indicator has three components:  Planned, adopted and implemented, which will be measured by counting the number of policies that are in the development phase, those that have been adopted by a appropriate authority or implemented.  Implementation would need to be mutually defined but may describe a minimum number of actions stated in the policy that is acted upon.  When possible, this indicator would be tracked against the specific threat area to which the enforceable policy applies (e.g., overfishing).

Improved best management practices

Measures number of management practices that have been implemented to address a specific threat to the reef.  These practices may be voluntary or compulsory.   These may include best practices related to reducing land based sources of pollution, mooring fields, pollution reduction etc.

Increased capacity to manage coral reefs

Intended to measure the increase in human resources available to manage activities that affect coral reef systems.  Measures: (1) number of new staff that spend at least 50% of their time working to implement the LAS;  (2) number of staff receiving training to improve their capacity to manage coral reefs (e.g., training in coral species identification and enforcement; and, (3) number of stakeholders receiving training provided by coral reef program or program partner.  Workshops can be considered training events provided that its primary objective is dedicated to increasing capacity of local stakeholders.

Stakeholder Participation

Measure whether or not stakeholders participate in the LAS process, and if active, at what level or degree of activity they participate in the LAS process.  The level of activity for each stakeholder group is determined:  0-not engaged, 1-engaged but with minimal participation and input, 2-fully active regarding their particular interest and contributes occasionally to discussion and deliberations of issue not related to their interests; 3-stakeholders engaged and participating in the process, and is fully active in nearly all issues and aspects (e.g., water quality volunteers).  A uniform list of stakeholder groups would need to be developed. 

Increased understanding of the reef ecosystem and associated issues

Measures the number of reef assessments, characterizations and monitoring programs initiated and completed that will contribute directly to the better understanding of managing the resource (e.g., socio-economic, biophysical and governance studies). Maps can be considered a characterization.  The indicator has two components: initiated and completed, which will be measured by counting the number of policies that are in the development phase and those that have been completed or, in the case of monitoring programs, are fully operational.  

Increased Awareness about LAS activities

This indicator measures the level of awareness about, or knowledge of LAS initiatives.  Measured by counting: (1) the number of publications produced by the LAS programs or the national office in support of the LAS programs; and, (2) number of major media coverage related to LAS projects and programs.  Publications include any awareness building material, such as project brochures, maps, posters, press releases, management plans and videotapes. 

Cultural integrity maintained

Intended to measure, where applicable, continued cultural use and management activities associated with the coral reefs under management. An example of a cultural indicator is:  Adverse effects on traditional practices and relationships or social systems avoided or minimized(.  Final indicator to be defined. 

Illustrative Long term/End outcome indicators

Biophysical 

Water quality 

Measures the levels of nutrients and sediments within management areas.

Indicators of coral reef health 

Measures both physical and biological parameters such as species diversity; visibility; percentage cover of corals, sponges, algae and non-living material; species composition and size structure of coral communities, extent and type of coral disease; populations of organisms of special interests such as crown-of-thorns starfish, sea urchins, etc.

Decrease in damage to coral reef resources from tourism and recreation 

Measures number of incidences of damage to coral from recreational activities. 

Numbers, species composition, size and structure of fish populations

Measures species composition, size and structure of selected indicator fish populations.

Socioeconomic

Recreational opportunities enhanced or maintained

Measures local stakeholders perception about recreational opportunities on the reef under LAS management(.

Improved availability of locally caught seafood for consumption

Tracks recreational and commercial fish catches on the reefs under LAS management(. 

Stakeholder perceptions

Intended to measure information on stakeholder perceptions of reef conditions, threats, management strategies, other stakeholders, and cultural beliefs.  This information can be used to improve reef management.  Important but difficult to measure because stakeholder perceptions are complicated parameters to assess because people’s perceptions, opinions and attitudes are highly variable and often there are few secondary data on stakeholder perceptions(.  Final indicator to be defined.

Traditional knowledge

Intended to measure stakeholders’ traditional knowledge of reef resources. Can be used by reef managers to: (1) contribute to their scientific understanding of reef ecosystems; (2) facilitate interactions with stakeholders by ensuring the managers know as much as the stakeholders; and (3) facilitate accurate communication and data collection by ensuring the managers, scientists and stakeholders use the same terms. Measurement of this indicator requires stakeholder observations, experiences, beliefs or perceptions of cause and effect and application of data collection tools such as a “folk taxonomy” (.  Final indicator to be defined.
Market attributes for extractive and non-extractive uses of coral reefs 

Intended to collect and analyze information on market attributes of extractive and non-extractive uses.  This may include: (1) understand the value of coral reefs in economic, or monetary, terms, which are used to evaluate the costs and benefits of alternative development, management and conservation actions; (2) help determine total economic value; (3) indicate actual and potential pressures on reef resources; and, (4) provide a general indication of value (e.g. the more people employed in fishing activities, the more important the reefs are to the community). Measurements would likely include the review of secondary data sources and primary data collection(.  Final indicator to be defined.

Governance

Effective management

Measures geographic extent of coastal resources falling under effective management regimes as defined by: (1) environmental quality maintained or improved; (2) institutional ability to monitor and respond to threat demonstrated.  Environmental quality could be measured by the biophysical components described above(. 
Reduced level of resource conflict

Intended to measure a reduction in user conflict related to the activities associated with the coral reefs under management. An example of a resource conflict indicator is:  Use conflicts managed and/or reduced (1) within and between user groups, and/or (2) between use groups and local community or between the community and people outside it(.  Final indicator to be defined. 

Management plan compliance by resources users enhanced

Intended to measure an improvement in resource user compliance with adopted management plans. An example of a resource compliance indicator is:  application of the law improved measured by decreased number of violations.  Final indicator to be defined.

Context indicators

Context indicators are a series of measurements that will describe the contextual landscape in which the LASs are being implemented. These may include:  Number of hectares under management, population in coastal zone, number of endangered an/or invasive species, economic value of coral dependant business, extent and diversity of reef uses, and community services and facilities.  These are used to give boundaries and scope to reports, especially those made to decision makers. 

Specific place-based indicators

Attached to this report is a matrix that compares generalized indicators, sorted by management tools, to a summary of LAS goals sorted by threat areas.  The generalized indicators would need to be tailored to meet the specific needs and measurement parameters of each place.  This matrix is intended to provide guidance on the type of specific indicators that could be developed by programs for their specific LASs.   These are not meant to replace indicators that have already been developed, but to provide a general framework for developing new indicators as required.  
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( Adapted from:  Coastal Resources Center, Coastal Resource Management Program II Annual Report.  2001.  University of Rhode Island: Narragansett. 








( Adapted from:  WCPA-Marine/WWF MPA Management Effectiveness Initiative.  2004.  How is Your MPA Doing? A Guidebook of Natural and Social Indicators for Evaluating Marine Protected Area Management Effectiveness.  www.effectivempa.noaa.gov/guidebook/guidebook.html.  








( Adapted from:  GCRMN.  2000.  Socioeconomic Manual for Coral Reef Management. http://ipo.nos.noaa.gov/socioeconomic/tools.html
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