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1.
Project Summary

Rationale

Coral reefs are the world’s richest repositories of marine biodiversity, and are the largest living structures on earth. Like rainforests, these highly productive, complex ecosystems are under stress throughout their distribution, and many are showing signs of rapid decline.  Coral reefs are also critical economic assets for almost 100 countries around the world, and provide goods and services worth billions of dollars in tourism, sustenance, renewable resources, coastal protection and potential income generation to impoverished communities.  Yet the Global Status of Coral Reefs 2002 Report, lists two thirds of the world’s reefs as under severe threat from the cumulative impacts of economic development and associated impacts of climate change. Even more recent reporting from the Scientific community (Science Vol. 301 15 August 2003) stresses the now-global extent of coral reef decline.  

The root causes of the deterioration of coral reefs have historically been attributed to direct human impacts, such as over fishing and destructive fishing practices, chronic forms of pollution, including untreated sewage, and sedimentation and physical alteration associated with coastal development. More recently, managers have begun to look upstream to deforestation and agricultural practices in the watershed which lead to sedimentation and  nutrient  run-off downstream, suffocating reefs and stimulating the growth of algae, which can alter the community structure of reefs in over-fished conditions. Over the last decade and a half, climate-related episodes, particularly those associated with increased sea-surface temperatures have also begun to have significant impacts on coral reef ecosystems. It is now suspected that the combination of more extreme climate events/climate change and traditionally chronic forms of stress are acting synergistically to accelerate the deterioration of coral reefs. It is also believed that this combination of  stresses is challenging the ability of coral reefs to adapt. That the negative trends appear to be observed in all coral reef regions of the world clearly indicates the global scope of the problem, and hence the need for a global coordinated response to it.

Equally alarming is that (i) there are major gaps in global knowledge on how to manage coral reef ecosystems that are faced with this new combination of stresses; and (ii) much knowledge is not reaching policy makers and coral reef managers in useable form. There are four major causes of these problems: (a) insufficient and un-coordinated research at local, sub-regional, and global scales on what forces are most seriously damaging coral reef ecosystems and what actions could address them; (b) inadequate scientific capacity for coral reef monitoring, research and management in the developing world, where most reefs are located (this capacity is concentrated in the developed world); (c) weak links between scientific knowledge of stress forces and  ecosystem drivers on the one hand and of appropriate coral reef management policy and action on the other; and (d) little integration of reef management knowledge into related development disciplines, e.g. economics and law. 

Up until now, research concerning coral reefs has been dominated by independent, and often opportunistic, lines of investigation. This has led to a fragmentation of research efforts and a difficulty in distilling information that can be compiled globally and directly applied to conservation and management. Furthermore, the process-response models historically used to address environmental degradation have been primarily reactionary in their approach and scope rather than pro-active. What is lacking are strategic research frameworks that establish critical baselines in representative locations, determine root causes and forcing functions  under different stress  regimes, and yield results, through scenario building and other decision support tools, that help managers anticipate problems as part of a risk management approach. Ideally, such research should also provide managers  with a suite of cost-effective preventative measures, as well as an analysis of feasible restoration options.  Such results would have tremendous application in helping guide current conservation and management activities now under implementation with support from the GEF and its partners, as well as helping to direct future management efforts. 

Approach

Addressing these challenges will require a new research paradigm. Based on agreed priorities identified in extensive consultations with coral reef scientists and managers during the Block A phase, this project seeks to coordinate and target research for the first time in this community’s history.  It will establish a global network of eminent coral reef scientists working together across disciplines and regions so that  (i) key knowledge gaps can be systematically addressed to reduce uncertainty in the context of management , (ii) targeted research is multidisciplinary, drawing on a blend of  biophysical and social sciences, (iii) the research is integrated across space and time to allow for a synoptic view of coral reef ecosystem dynamics in response to stress at local, regional and global scales and (iv) research findings are effectively communicated to decision-makers. (vi) These findings will be followed up at the policy level, by the Bank in country  dialogue with  clients with coral reefs, as to  appropriate policy actions and investments.  

At the same time, the Project will build capacity institutionally, through support to regional institutions and mentoring a new generation of coral reef scientists trained  to ask the rights questions to support science-based management.  During the preparation stage, an impressive coalition of partners has been building.  Commitment to this effort has been evidenced by a realignment of independent efforts to fall in place with project objectives as well as a commitment to new resources.  The National Oceanic and Atmospheric Administration’s “Coral Reef Watch” program is placing millions of dollars into International Products of direct relevance to the TR and  is facilitating their access to scientists engaged in the research, especially those in the Remote Sensing Working group.   As an example, the TR is serving as a major impetus to NOAA to redirect satellite coverage in the Western Indian Ocean and other TR locations,  for the collection of sea surface temperature, currents and ocean color, and a range of other satellite products.  Whereas in the past, such information would not have been readily accessible by scientists outside NOAA, it is being packaged and transmitted to WG members for use in the Targeted Research.  Working Group members are also submitting grant proposals to outside funding sources specifically to augment the proposed TR effort.  Research grants and co-funding from outside sources (e.g. institutions within Australia, Canada, France and the U.S.) have already been approved in at least nine separate cases among the six working groups, with more under consideration. A large part of these requests are to cover salaries of researchers, which, with few exceptions, are not covered by the GEF grant.  
Financial support from The Nature Conservancy has also been committed to support remotely sensed risk mapping for coral bleaching.  The resources will support the work of NOAA scientists who are members of the Remote Sensing WG.  This support from TNC is a  direct result of the proposed TR and TNC’s interest in enhancing differential resilience of coral reefs to bleaching  to improve the  design of Marine Protected Areas.  In a similar vein, a recent workshop held in the Pacific and supported by members of the US Coral Reef Task Force (USCRTF), focused on coral bleaching, climate change and resilience. Significant discussion and future planning by the USCRTF is being directed at the International level, taking into account the research and capacity building agenda of the TR and opportunities for potential collaboration. 

At the international level, institutions from developed and developing countries are coming together as partners in the first coordinated effort of this scope and scale within the coral reef community.  Resources are being aligned and political support is being mobilized  to create a true north-south collaboration.  (Supporting documentation can be found at the project’s website: http://www.gefcoral.org)
The proposed project is the first full sized project for targeted research in the International Waters focal area to be presented to the GEF Council.  The Project is envisioned as the first phase of a long –term effort  which will be sustained through a coalition of partners, built around a common agenda and measurable outcomes.  The Project will be implemented in four coral reef regions of the world to ensure adequate spatial representation.  It is being designed over a sufficiently long time frame to distinguish trends from natural, background variation and to build the political will required for meaningful change in policies affecting coral reefs and resulting management decisions. GEF support is only being requested for this initial phase, which will serve as a proving ground for the targeted research model and a platform for scaling up and replicating the model in subsequent phases.  However, the requested level of GEF support in this early phase is critical in that it will serve as the primary catalyst to (i) build a broad  coalition of partners (within the scientific, NGO and management communities) committed to this effort  over the long term, (ii) mobilize the necessary human and financial resources to undertake it,  (iii) re-align ongoing and potential investments of partners in a coordinated effort that will bring focus and cutting edge science  to a common research agenda, and (iv) facilitate the uptake of new knowledge and tools derived from the targeted research into the design and implementation of GEF-supported activities related to coral reefs. 

The World Bank, as implementing agency, brings a  unique strength to the table by virtue of its convening power and helping to engage policymakers and key decision-makers in coral reef countries where the project will operate.  The Bank will also help leverage its own and GEF resources to secure additional co-financing from bi-laterals, private foundations, research institutions and corporations.  Within the Bank, the Development Grant Facility is being approached as well as the Japanese PHRD Co-financing Fund for Capacity Building.  Commitments have already been obtained from stakeholders outside the Bank to help finance the initial five year project.  It is expected that support from these non-GEF sources will grow as the project takes off, ensuring the sustainability of the effort beyond the initial phase, with or without future GEF support.  

Objectives
The Global Environment Objective of the Project is to align, for the first time, the expertise and resources of the coral reef community around key research questions related to the resilience and vulnerability of coral reef ecosystems, to integrate the results, and to  disseminate them in formats readily accessible to managers and decision-makers. A related objective is to build much-needed capacity for science-based management of coral reefs in developing countries, where the majority of reefs are found.
The Project Development Objectives is to  fill critical gaps in our global understanding of what determines coral reef ecosystem vulnerability and resilience to a range of key stressors—from localized human stress to climate change—to inform policies and management interventions on behalf of coral reefs and the communities that depend on them. 

Outputs

The project aims to lay the foundation for science-based management through a strategic alignment of scientists, institutions and resources. It is designed as the first phase of a multi-phased, targeted research and capacity building effort to advance the state of knowledge and the interpretation of knowledge for decision-making to support more effective management of coral reef ecosystems. The Targeted Research will have  the following outputs: 

I.   Research related to coral reef stress and analysis of  management options 
The major output of this component will be a series of targeted research studies of the most significant gaps in global understanding of how major stressors affect the structure and function of coral reefs, from the cellular level to the ecosystem level, and  how this knowledge can be used to design more effective management tools and techniques to enhance coral reef resilience to such stress.  The resulting new knowledge and management tools will enhance the ability of coral reef managers to understand and address both chronic and acute forms of stress. Policy recommendations will be developed and disseminated at global, regional and national levels to help focus more concern and attention on coral reef management and to stimulate more effective global, regional and local remedial action. (Please refer to the Brief, Annex2 and Technical Annexes on the project website http://www.gefcoral.org for detailed descriptions of the Targeted Research).

II.  Scientific learning and capacity building

Currently, most coral reef research is based in universities and research institutes in the developed world, whereas most coral reefs are located in developing countries.  Rectifying this global imbalance in knowledge and capacity is a key mission of the project and  program.  To accomplish this, most of the research work outlined above will be conducted at sites in the developing world by scientists from the developing world, supported by some of the top coral reef research scientists from the developed world.  This will both ensure that the new information supplied to coral reef managers in developing countries is locally appropriate and will develop significant new coral reef research and management advisory capacity in the developing world.

The learning activities will be coordinated by four prospective “Centers of Excellence” (COE), one from each of the world’s four major coral reef regions [Western Caribbean (Universidad Autónoma Nacional de México), Eastern Africa (Marine Science Institute, Zanzibar, Tanzania), Southeast Asia (Marine Science Institute, University of the Philippines), and the central south Pacific (University of Queensland, Australia)].  These sites were selected on the basis of significant ongoing GEF and other donor investments in coral reef management, and where considerable baseline data already exist, along with a critical mass of coral reef scientists and infrastructure—essential to carrying out the research.  It is the intent of the Project to build the capacity of at least three developing country sites to help transform them into real Centers of Excellence for coral reef research.  

The main outputs of this component will be strengthened COEs that can serve as effective nodes for targeted learning and capacity building between developed and developing country scientists.  Twinning arrangements will be established between various developed and developing country universities and research institutions through which coral reef scientists from developing countries will learn cutting-edge techniques. Reports and publications detailing the targeted exchanges will be produced. COE-based local stakeholder groups will be formed to blend traditional ecological knowledge with scientific findings for management application.

III.  Science-based coral reef management and policy tools

The results generated from the targeted investigations with be formulated for various key users and the information and tools produced will be disseminated as knowledge products to enhance the management of coral reefs. These products will range from in-situ diagnostics (for example, disease assessment and bio-indicators of specific forms of stress and metabolic response in coral reef organisms), to markers for larval recruitment indicating source and sink reefs, and to remote sensing products and applications to assess the state of coral reef health. In addition to these tools, a series of management and policy briefs will be developed periodically by the Project Steering Committee and released to targeted audiences.  These audiences include GEF project teams, national and local policy-makers and coral reef managers, and members of international environment and development fora (e.g, the Intergovernmental Panel on Climate Change (IPCC), Convention on Sustainable Development (CSD), the International Coral Reef Initiative (ICRI), the Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA), Regional Seas Conventions. World Bank Country and Sector Directors will be apprised periodically of the research results and their implications for the Bank’s clients, by an internal Project working group of Bank Task Team Leaders with coral reef projects.  Follow up actions may take the form of economic and sector work (ESW) and policy dialogue with senior decision-makers in target countries, flagging the value of goods and services provided by coral reefs and what is at stake unless needed policy reforms are adopted, and where appropriate, identification of new investment projects to reduce stress on coral reefs.  

To create local buy-in, each Center of Excellence  will serve as the conduit of information to satellite sites and various user/stakeholder groups and projects within each region.   NGOs active in the region will help to communicate findings to managers and help convert them into low-tech solutions for direct application to developing country management needs.  These include tool kits for managers, such as the one The Nature Conservancy has prepared for building resilience into MPA design, the proposed manager’s guide supported by GBRMPA and the US Coral Reef Task Force, as well as those involving bio-indicators to assess stress in key reef species. The project will also interact  with the IW:Learn Project network (a GEF/UNDP/UNEP/WB Knowledge Management Project for International Waters) to disseminate research findings, and management and policy briefs developed by the working groups and the Steering Committee.  

Activities

The project’s research and management activities will focus on six key themes, which will be investigated by interdisciplinary teams of developing and developed country scientists.  These themes were identified through extensive consultation over the course of project preparation as the key gaps in scientific knowledge and management on sustainable coral reef management. Each of the Working Groups has developed specific work programs which will be carried out at sites within and associated with the COE within the four regions.   They six areas of targeted research are:

1. The physiological mechanisms and ecological consequences of large area (or massive) coral reef bleaching, particularly in response to sea surface temperature anomalies, such as the El Niño/Southern Oscillation episodes, and the potential consequences of their changes in frequency. 

2. The nature, severity and spread of coral reef diseases, some of which may be responsible for  major shifts in the structure, function, health and sustainability of coral reefs.

3. The importance of physical and biological connections (or “connectivity”) between coral reefs, whether within or between different regions of International Waters. This also has direct bearing on the environmental conditions and key design factors needed to establish and sustain effective Marine Protected Areas (MPAs). 

4. The tools, technologies and efficacy of restoring coral reefs that have been severely degraded or destroyed, and the key organisms and environmental conditions to consider when rehabilitating a given coral reef environment. 

5. The application of advanced technology,  particularly remote sensing, to refine information and enhance the rate and scale at which knowledge can be generated and applied. This includes the need to modify technology so that it can be practically deployed and sustained within developing countries. 

6. Decision support tools and scenarios which integrate economic development with bio-physical and other forcing functions to determine coral reef ecosystem response to (different kind and rates of) change or stress.  Included in this type of analysis may be the impact of human stress on altering trophic relationships on coral reefs, particularly the relationship between nutrients, over-fishing, and the overgrowth of corals by algae, and whether or not the shift from a coral-dominated to an algal-dominated reef is reversible. Such models will incorporate the economic value of coral reefs, the socio-economic factors that affect the sustainable use of coral reefs, and the factors that inhibit translation of science into management.

The COEs will serve as the focal points for scientific learning exchanges.  The project will support a series of workshops each year which will bring researchers in the various working groups together to orient field research, brief each other on findings and, based on these results, to modify and design the next phase of research.  Through the Centers of Excellence in each of the four regions, working group members will engage with other researchers from within the region, as well as other working groups, and will jointly conduct investigations, share knowledge and engage in training opportunities with doctoral and post-doctoral students from participating developing countries. The involvement of these post-graduates will be supported through stipends and research scholarships.  The Centers of Excellence will also serve as focal points for the network of scientists to engage with managers, NGOs, local stakeholders and other interested groups to participate in targeted exchanges about the management and policy implications of the work.  

A steering committee will provide direction to the targeted research program and will ensure that the whole is greater than the sum of its parts.  The Synthesis Panel, a sub-group of the Steering Committee, comprised of eminent coral reef scientists and other world class professionals,  will serve as a formal interlocutor with other related disciplines, such as development economics and law, to enhance the relevance and uptake of the project results by policymakers. It will meet at least twice a year to synthesize and interpret results and modify the focus of investigations as needed to benefit management and policy. Examples of the activities of the Synthesis Panel to link scientific results to management include the development and dissemination of a series of management and policy briefs in a form easily internalized by different audiences. The Steering Committee will consist of the heads of each of the six thematic working groups, representatives from each of the four regional nodes, the person from the implementing agency responsible for the day-to-day operation of the program, several outside experts representing coral reef scientists, economists, and managers, and a representative of the World Bank Group. 

Key indicators, assumptions, and risks

Because the Project will support targeted research, which is necessarily a long-term process, project impacts cannot be fully measured within a five year time frame. Expected outcomes focus on process, knowledge products and capacity, as benchmarks for improved management and stress reduction policies leading to the sustainability of coral reef ecosystems, the long-term goals of the Project. In this light, key indicators of project success are described as follows: 
1. Formerly fragmented research efforts are coordinated and targeted for the first time around key sustainability themes.  A coalition of scientists and research institutions from developed and developing countries is built to support this effort.

2. Major partners from different sectors are aligned  with this initiative, building momentum toward a critical mass of resources and a sustained effort.  

3. Research results are peer reviewed, synthesized and broadly disseminated to a wide array of stakeholders.  

4. Coral reef managers are empowered with knowledge and tools to make better decisions. 

5. Institutional and human capacity for science-based management of coral reef ecosystems is built in countries where coral reefs are found

6. Policies in these countries to protect coral reefs or mitigate impacts from key stressors are strengthened as a result of new information

7. Research findings are mainstreamed into World Bank country dialogue and assistance strategies for countries with coral reefs. 

8. Coral reef management projects  under early implementation or in preparation—many with GEF support—incorporate findings into project design.  
9. The GEF uses results to guide future resource allocations to address cross cutting issues in Climate Change, International Waters and Biodiversity and to guide clients in the design  of large-scale targeted research. 

By the end of the first phase, a foundation will be laid to link decision-making at local, national and regional levels, to robust science, thereby reducing  the uncertainty faced by managers of predicting coral reef ecosystem response to stress from human impacts. 
The major Project risks stem from its global scope and organizational challenges.  However, the institutional arrangements are designed to offset this risk.  There will be a strong management unit set up, with both technical and administrative oversight,  through the Project Executing Agency.  Redundancy in oversight and accountability is built into the system through a Project  Steering Committee, which will advise the PEA, and an internal Bank Working Group, consisting of Task Team Leaders with coastal and marine projects in the regions served by the nodes.  

2.
Country Ownership

Country Eligibility 

All the project’s developing country beneficiaries are eligible to receive GEF funds.

Country Driven-ness

This project is global in scope, and will involve more than 70 international scientists and a host of scientific institutions from around the world. The proposal has the strong support of the nodal agencies in the four countries involved (Mexico, Tanzania, the Philippines and Australia).  The coral reef community in these and other countries in the regions who will benefit from direct involvement in the research or from the management information that will be generated by it are also enthusiastic about this global effort.  Letters from the Centers of Excellence, expressing their support for the project are attached, along with letters of endorsement from the GEF Focal points in Mexico, Tanzania and the Philippines.   A strong role for the COEs  in terms of engaging other institutions in the region in the research, building capacity among the next generation of coral reef scientists and serving as an information clearing house to a range of stakeholders (from local communities to national and regional level policy-makers) will build strong country ownership for the project and help ensure its sustainability.

3.
GEF Program & Policy Conformity

(a) Fit to GEF Operational Program and Strategic Priority

Coral reef ecosystems are open and trans-boundary in nature by virtue of the of flow of nutrients, pollutants,  larvae, and adults of migratory species across ecosystem boundaries, and often national frontiers
. Pollutants entering the system are primarily land based, emphasizing connections between drainage basins and shallow, coastal receiving waters, where  most coral reefs are found.  Coral reefs are a major feature of Large tropical Marine Ecosystems. They are  extraordinarily diverse and generate an array of environmental goods and services which are dependent on reef integrity and the maintenance of ecosystem processes.  Effective governance of  transboundary aquatic resources is a hallmark of the IW Focal Area. The Targeted Research Project responds to the strategic priority for the International Waters Focal Area identified in the GEF FY03-FY06 Business Plan to:  "Expand global coverage to other water bodies of cross-cutting foundational capacity building and innovative demonstration projects."   By bridging knowledge gaps related to impacts of climate change and localized human stress on the sustainability of trans-boundary aquatic ecosystems, the project fits within the Integrated Land and Water Operational Program, OP 9.  However, by virtue of its cross-cutting investigations, which will shed light on the relationship between the effects of climate change on  coral reef ecosystem integrity, including biodiversity and connectivity between reefs,  as well as between watersheds and aquatic ecosystems, the project will have benefits in several different focal areas and operational programs, e.g., GEF OPs 2, 8,10 and 12.  It  may also form the basis for a future joint program of work envisioned  between Climate Change,  IW and Biodiversity within the Bank.  

As noted above, the Project will support capacity building across GEF Focal Areas, by creating a robust scientific framework within developing countries to investigate the basis for ecosystem vulnerability and resilience to climate change and localized human pressures.  Impacts on ecosystem  structure and Biodiversity will also be examined as part of these investigations. The model for establishing global networks of researchers to jointly investigate topics of high priority for coral reef ecosystem management, and to link the results to policy and decision-making, is eminently transferable to other focal areas and themes. This cross-cutting outcome for capacity building is also identified in the GEF FY03-06 Business Plan as a priority for the third replenishment phase:

..."Cross-cutting capacity building projects will support capacity building activities outside the scope of any one focal area but common to achieving the goals of all focal areas. Such activities, particularly focusing on LDCs and SIDS, will include: (i) foundational capacity building, to establish the basic capacity of a country to meet its global environmental and sustainable development goals."

(b) Sustainability (including Financial Sustainability)

This project will establish a foundation and proving ground for a systematic and sustained effort to carry out targeted research on coral reefs over a 15 year period. A long-term approach is needed because coral reefs are influenced by processes over a wide range of temporal and spatial scales. Research in other marine environments has consistently identified the need to establish long-term studies and management trials  (over at least 10 to 15 years) to better understand the dynamics and drivers of these systems. This is especially true of coral reef ecosystems.  Existing research indicates that coral reefs fluctuate on several decade-long time scales, hence the need to sustain this effort over a multiple phases. The results generated have the potential to eliminate much of the uncertainty characterizing coral reef management efforts to date and to transform management of highly threatened ecosystems from a reactive, empirical mode to a pro-active one.   This has important implications for resource allocation, with a focus on preventive measures to manage risks to coral reefs. 

Despite  the long-term nature of these investigations, information products will be staged for delivery at periodic intervals to provide interim benefits and tools for managers.  This will help sustain the commitment that will be required to reap the benefits of targeted investigations over the longer term. As this program of research develops, the Centers of Excellence become stronger, and the working groups generate visible benefits for management and policy, it is hoped that the project’s partnerships will expand and that additional financing from research institutions, governments and private foundations will be forthcoming, eliminating the need for further GEF support.  Linking the TR to Bank investments, as in Phase 2 of the Indonesia Coral Reef Rehabilitation and Management Project (COREMAP, which includes GEF support) and to a Poverty Reduction Strategy Credit for Sustainable Coastal Livelihoods in Tanzania, will contribute the sustainability of the TR and the uptake of results in follow-up actions. 
GEF support during preparation and the promise of support for this initial phase have been absolutely critical to securing  the buy-in of key partners. Extending the effort to subsequent phases will depend on the success of this initial phase in achieving measurable outcomes (see Logframe) and enlisting the necessary financial and institutional support for future investments. Significant investments in activities related to the TR have already been leveraged, coinciding with this initial phase of the Project. While these investments lie outside the Project, the results will contribute important knowledge toward filling gaps and strengthening networking with scientists engaged in the Targeted Research, thus also contributing to capacity building.  As in other examples of regional Bank/GEF initiatives, these initial investments will serve to attract new resources by a range of partners, helping to institutionalize collaboration and sustain the Project through successive phases.   
(c) Replicability 

Because the TR Project is structured around discrete research themes and networks of  scientists it presents infinite opportunities for replication and scale up. In this initial phase, the  Project investigations will be centered around four nodes and Centers of Excellence. Consistent with the availability of resources, the research design calls for the 6 Working Groups to focus their investigations at these sites to lend power to their research through integration of information across themes, in a  case-study or demonstration project approach (see figure below).   The research agendas of each of the Working Groups, however,  provide broad scope  for replication at satellite sites in the region, expanding collaboration with other scientists and institutions around the node.   Similarly, the opportunity exists to expand to new nodes and Centers of Excellence in subsequent phases, as demand and resources dictate.  Successful implementation in Phase 1 will set the stage for scale up and replication in subsequent phases.  The focus in subsequent phases or regions may shift away from filling basic knowledge gaps to strengthening capacity in coral reef countries and tools and interventions for better decion-making.  Modeling and decision-support are among the tools that  may be refined as knowledge gaps are filled and effort shifts to the application of knowledge to management.  By the end of this five year phase, the Project will have documented a model for Targeted Research with wide transferability to other GEF Focal Areas.  
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(d) Stakeholder Involvement 

Since the Block A phase of this project, there has been on-going communication with a wide range of key stakeholders, both within and outside of the proposed regions and COEs, to identify and prioritise scientific and management-related information gaps.  The regions and sites were deliberately selected by researchers because of their potential, first, to serve as focal points in building scientific capacity, and, secondly, to engage with other local and regional stakeholders at appropriate junctures within the process.  Ongoing dialogue with a number of globally and locally-focused NGOs  has been established and continues, especially with respect to targeted, scientific learning and applying research results to management and policy.  

Within the Caribbean, the Marine Laboratory in Puerto Morelos, Mexico, is a well-equipped facility for conducting research and targeted learning exchanges. This facility, combined with those of the local NGO, Centro Ecológico Akumal, and in close physical proximity to Puerto Morelos, provide a solid tandem of stakeholder interest and participation in this area.  Furthermore, given the large investment within the MBRS region, this Center of Excellence is strategically located to complement stakeholders (and not compete with existing programs) within this part of the Caribbean.  From this Center, specific studies will be replicated and expand into other location within the Caribbean, as is already being planned with coordinated activities between five of the six working groups in the early stages of the project.  

In Tanzania, the University of Dar Es Salaam's Institute of Marine Science  in Zanzibar (www.ims.udsm.ac.tz) is also a well-established facility, and is supported by the Western Indian Ocean Marine Science Association (WIOMSA). Hence it is a location that can effectively serve as a COE to build capacity within the region.  Within the Philippines, the Marine Science Institute in Bolinao also has the technical expertise and infrastructure to serve as the most logical Center of Excellence for stakeholder benefits within the Southeast Asia Region. 

It is important, however, to emphasize that the first line of stakeholder engagement lies with scientific learning and capacity building.  This is being accomplished by a process model that has been developed and has already proven itself during the Block B phase of the project.  Working Group members have engaged with other senior researchers (i.e. distinguished external invitees to targeted learning workshops), and have shared their knowledge with young doctoral and post-doctoral students from participating developing countries.  This has allowed researchers to collectively discuss, design and implement research priorities jointly at two of the four COEs, while at the same time sharing information and results across a broad generational gradient (i.e. an apprenticeship model). At the end of these exchanges, reports have been generated that have furthered post-workshop application of the information. Furthermore, the stakeholders involved have continued to communicate as part of the established network, yet have now increased in geographic scope, representation, and additional collaboration.  As part of this Project, results from these exchanges will be used by local representatives within the COEs, to engage local, traditional ecological knowledge, regional interests, and existing management programs, such as on-going GEF projects, the International Coral Reef Action Network (ICRAN), etc.  This approach will be the most effective in integrating results into local conservation and sustainable practice, and by supporting existing, on-going projects, management initiatives and communication efforts.

(e) Monitoring and Evaluation

Project monitoring and evaluation will be the shared responsibility of the Project Executing Agency (the PEA) and the Steering Committee.  M&E of progress by the Working Groups and Centers of Excellence will be an ongoing task of  the PEA, whose responsibility includes reviewing budgets against agreed work programs and outputs, as reflected in the Project Performance indicators in the Log Frame. Chairs of the Working Groups will develop and submit annual research work programs to the PEA, to be reviewed and approved by the Steering Committee.  Each WG chair will also be responsible for evaluating progress made towards the stated goals of the Technical Working Group which he/she heads. The full Steering Committee will convene (physically and/or electronically) at least once a year, and subcommittees more frequently if necessary, to review annual work plans, provide specific input to the PEA on integrative activities, and assess progress made towards the stated goals of the project, using performance criteria in the Logframe. Major discrepancies or inadequate progress would be documented in the minutes of the meetings and in semi-annual progress reports to the Project Steering Committee, which will have responsibility for approving the following year's research program and budget for each of the six working groups and the four COEs.  The project’s scientific outputs will be continuously evaluated through publications in peer reviewed journals and presentations at international fora. An independent evaluation of the project's performance in achieving its strategic goals and objectives will be carried out in Year 4.  It is not feasible to do this any earlier, given the nature of scientific research and the time required to get meaningful results with some degree of reliability. The independent evaluation in Year 4 will serve to determine whether a second phase of the program is justified, and if so, how it should be structured.

4.
Financing Modality and Cost Effectiveness 

	Co-financing Sources

	Name of Co-financier (source)
	Classification
	Type
	Amount (US$)
	Status*

	National Oceanic and Atmospheric Administration     
	Government Institution

(US)

	In-Kind

Support 

	10,000,000 
	Directly related to Coral Reef Watch for TR work

	The University of Queensland, Australia
	 Executing Agency
	Grant
	2,981,000
	Confirmed

	The World Bank
	
	PHRD and DGF Grants
	3,500,000
	Proposals under preparation

	NOAA-NURP (Grants to Connectivity WG researchers)
	Non-governmental Organization
	Grant
	141,000
	Confirmed

	TOTAL Foundation (genetic research)
	Private Foundation
	Grant
	120,000
	Committed

	NGO grants to Connectivity Working Group (Wildlife Conservation Society and Environmental Defense)
	Non-governmental Organization
	Grant
	16,000
	Confirmed

	National Science Foundation (through a grant to Cornell University, NY, USA 
	U.S. Government funded Research Institution
	Grant
	50,000
	Confirmed

	University of Waterloo, Canada & University of Exeter, UK
	Academic Research Inst.
	Grant
	177,500
	Confirmed

	Continental Airlines
	Corporate Contributions
	In-kind (reduced airfares and hotels)
	100,000
	Committed

	Various
	Foundations
	Grant
	tbd
	Being pursued

	Sub-Total Co-financing
	17,085,500
	


As indicated from the table above, substantial co-financing has been obtained from various partners.  However Targeted Research is expensive.  Much of it involves cutting edge science which will require specialized equipment, reagents, fieldwork (including construction of “mesocosms” to manipulate temperature, light and other stressors on corals under controlled field conditions), boat and air time for remote sensing, and laboratory work involving genetic and other specialized forms of analysis.  Furthermore, since the concept stage, the number of regions in which the TR will be conducted was expanded from three to four, to include Eastern Africa.  This was done at the request of the African delegation to the ICRI Coordination and Planning Meeting in Maputo, Mozambique, where the proposal was presented in late 2001. The addition of a fourth research node increases the travel and field costs significantly, along with the effort in capacity building.  Also, the Project Team was encouraged by the GEF Secretariat to include links with NGOs working on coral reef conservation and management to facilitate dissemination and uptake of results .  This has been done in the component on “Linking Science to Management,”  and should result in significant leveraging of GEF resources from the NGO community.  In sum, given the scope of this effort (equipment, travel and fieldwork for six working groups at four locations, and capacity building at four Centers of Excellence  over a five year period), it will not be possible to carry out the TR priorities as defined during preparation without the full support of the GEF.  The $11 million requested from the GEF for this Global Project is crucial and will serve to convince foundations, corporations and others with whom we are dialoguing, of the importance attached by the GEF to this effort.  Only with this level of commitment from the GEF will the necessary co-financing for this, and possibly subsequent phases, be secured.  

5.
Institutional Coordination & Support 

(a) Core Commitments & Linkages  

Of the 184 member countries within the World Bank, over 90 possess coral reefs within their national boundaries, and rely upon them as natural assets.  However, within the Bank's Country Assistant Strategies, only a handful  specifically refer to these natural systems as economic assets and to the environmental goods and services that they provide. Sustainability of these assets can contribute directly to poverty alleviation and enhanced quality of life. Similarly, loss of these assets has a direct bearing on livelihoods  and environmental security for millions of people who depend on them directly.  Loss of revenue from tourism and fisheries will have significant economic impacts at the national level for many coral reef countries.  The Bank has a unique opportunity to help link the results of the Targeted Research to actions on the ground through its policy dialogue with clients and its lending and non-lending operations.  The Bank’s portfolio of ongoing and pipeline coral reef projects, mostly in partnership with the GEF, is valued at nearly $300 million. Among these, the Conservation and Sustainable Use of the Mesoamerican Barrier Reef System Project (involving Mexico, Belize, Honduras and Guatemala), now in year two of implementation, and COREMAP II (Indonesia) and the proposed Sustainable Coastal Livelihoods Project for Tanzania, currently under preparation, offer strategic opportunities for synergy with the Targeted Research Project.  Targeted Research results can feed in directly to these projects to improve management and reef restoration efforts on the ground.  At the policy level, outputs from the Synthesis Panel and the Bank’s internal working group can communicate what is at stake to senior management in client countries with significant reefs resources.  Through the country dialogue, Country Directors and their teams can convey this information to key decision-makers, and the changes in economic and sectoral policies that will be required to ensure that goods and services from these natural systems can be sustained.  Such policy dialogue can be linked to investment opportunities in sectors which affect the health and productivity of coral reef ecosystems.  A key performance indicator will be the documentation of one or more examples of high level policy dialogue between the Bank and its client(s) on interventions to reduce stress on coral reefs, as a direct result of the TR Project.

 (b) Consultation, Coordination and Collaboration among IAs and EAs
Outside the Bank’s portfolio of projects, there is a substantial number of projects to improve management of coral reef resources under implementation or in preparation by UNEP and UNDP.  An indicative list of these project is included in a Table in Section D2. of the Brief.  Many of these are captured in a series of Maps attached as an Annex to the Brief, which show the relationship of the four Centers of Excellence to GEF-financed and other important coral reef projects in the four regions in which the Project will be operating during Phase 1.  In addition to several projects related to conservation and sustainable use of marine biodiversity (OP2),  exemplified by the examples given above,  there are a growing number of Large Marine Ecosystem (IW-LME) Projects under preparation (Caribbean LME, Gulf of Mexico LME, and Agulhas and Somali Current LME) and early implementation (Pacific SIDS, South China Sea), which complement and may benefit from the overall research agenda of the Targeted Research Project.  The UNDP/GEF Caribbean LME project concept highlights the need to fill critical data gaps related to preparation of the TDA/SAPs for the wider Caribbean. There is also a capacity building component of the LME Project, focusing on improving governance and institutional arrangements for management of shared resources of the Caribbean LME, as well as a science component which focuses on transboundary, pelagic fisheries management. The TR Project can contribute information on stress/response pathways in coral reefs of the Western Caribbean associated with major land based threats, as well as from Climate Change. There is broad scope for linking the Working Groups on Connectivity and Remote Sensing under the TR, with research groups under the Caribbean LME Project, especially on the topics of spawning aggregations and larval and adult phase dispersal (major axies of connectivity within LMEs), and on assessing marine ecosystem health.  The latter will be crucial to the objectives of enhancing governance of transboundary coastal and marine resources. Discussions with UNEP Regional Seas staff in the Caribbean on how to use results from the TR to accelerate ratification of the Land Based Sources of Marine Pollution (LBS) Protocol in member countries have also taken place. Use of the GIS-based coral reef visualization and decision support tools to be developed by the Modeling WG, represent the  potential application of TR research outputs to management and policy in the Wider Caribbean.  

Similar opportunities exist to liaise with the UNEP/GEF South China Sea Project, which has a sub-component and regional working group on Coral Reefs.  Some of the members overlap with those in the TR Project.  Opportunities for close collaboration between the two projects lie within the area of Reef Restoration and Rehabilitation, Connectivity and Decision Support and Modeling. The International Coral Reef Action Network (ICRAN), a partnership hosted by UNEP and the World Conservation Monitoring Center, will also be able to use the results from the Targeted Research investigations to contribute to a suite of demonstration sites within UNEP’s Regional Seas Programmes, including South East Asia and the Caribbean. Peer-to-peer learning exchanges are also planned, which could be facilitated through the TR Project nodes. As a result of these information and learning exchanges, feedback will also be provided to the COEs to help ensure that research is client-driven.

Although the Agulhas and Somali Current LME project is still in the concept phase,  there has been significant progress in scooping out needs and activities within the Eastern African/Western Indian Ocean Marine Eco-region of the LME, through a consortium of NGOs (WWF is taking the lead) and research institutions, including the Institute of Marine Sciences in Zanzibar.  Focus on coastal resources, such as coral reefs, fisheries and mangroves, and improving management tools such as spatial planning (MPAs and ICM) and remote sensing, offer excellent opportunities for collaboration between the TR Project and this effort and building ownership for an ecosystem based management approach to governance of share living marine resources.

To ensure broad dissemination of research results across LMEs, facilitate uptake of new management tools and promote replication of research activities in new regions during subsequent phases of the Project (e.g., the Pacific SIDS, the Gulf of Mexico, and the Red Sea LMEs), the Targeted Research Project will coordinate closely with the IW:LEARN Project, soon to enter its second phase. The Bank-led activities under this jointly implemented UNDP/UNEP/WB IW Full Sized Project, will include hosting leaning exchanges on coral reefs through the IW:Learn website (www.IWLearn.net) with links to the TR website at www.GEFCoral.org . These learning exchanges may feature, among other things, techniques to assess ecosystem boundaries (relevant to classification of marine ecoregions within the LMEs), and new diagnostic tools to predict coral bleaching and disease paths in corals, or techniques to enhance recovery of damaged reefs, a high priority for reefs in the South China Sea. In addition to the virtual learning that can take place through links to the IW:Learn portal,  IW Project Teams and representatives from these projects will be invited to attend periodic training workshops in the regions hosted by the Centers of Excellence.  Resources will be set aside for participation by government counterparts involved in these LME Projects, to ensure cross project learning and encourage adoption of better management policies. Similarly, funds will be set aside to ensure that TR principals attend the biannual IW Conferences, to report on research results and application to management of transboundary water resources. 

(c) Project Implementation Arrangement

Project execution will be carried out through a series of mutually reinforcing institutional arrangements.  An executing agency partnership arrangement between the University of Queensland, Australia and UNESCO-IOC  will offer an optimal combination of financial accountability, technical expertise, capacity building and long-term institutional commitment to the Targeted Research.  The University of Queensland has world class facilities and technical expertise in the area of coral reef and climate change research, and has committed substantial co-financing to support execution of the Project.  The Intergovernmental Oceanographic Commission (UNESCO-IOC) is already involved in capacity building in the three developing countries hosting the Centers of Excellence.  At the field site level, the four Centers of Excellence will be responsible for hosting the research, helping to organize training workshops and information outreach activities, and engaging other research and management institutions in follow-up actions.. They will work closely with the six scientific working groups, who will be directly in charge of organizing and leading the research program. As part of the Linking Science to Management component, the Project will liaise with local and international NGOs supporting coral reef management efforts in the four regions, and with other institutions who have expressed interest in collaborating in some aspect of the project to . Representatives of the Executing Entity, the four Centers of Excellence and the NGO Community will be included in the Project Steering Committee, along with the Synthesis Panel and a World Bank representative, to ensure that project implementation is on track (see Figure 3 in the Brief).

Annex A: Incremental Cost Analysis

Context and Broad Development Goals

Context.  Although they occupy only 0.1% of the ocean’s surface, coral reefs are the world’s richest repositories of marine biodiversity, and are the largest living structures on earth. Like their terrestrial counterparts, the rainforests, coral reefs support an array of environmental goods and services, whose ecological, cultural and economic value exceed our current capacity to quantify. Yet, despite their global significance, coral reefs are in decline worldwide. 

The Global Status of Coral Reefs 2002 Report, lists two thirds of the world’s reefs as under severe threat from the cumulative impacts of economic development and associated impacts of climate change.  Even more recent reporting from the Scientific community (Science VOL 301 15 August 2003) stresses the now-global extent of coral reef decline.  

The root causes of the deterioration of coral reefs have historically been attributed to direct human impacts, such as over fishing and destructive fishing practices, and chronic forms of near shore pollution, including sewage and sedimentation from poor land use practices.  However, over the last several decades trends in climate-related episodes have begun to have significant impacts to coral reef ecosystems, and the combination of such events, combined with chronic forms of stress, are likely acting synergistically in the deterioration of coral reefs. The cumulative impact of threats to coral reef ecosystems is exacerbated by these historically high rates of changes in climate globally, and this places enormous stress on the ability of coral reefs to adapt. That the negative trends appear to be observed in all coral reef regions of the world clearly indicate the global scope of the problem. 

Calls for protection and more sustainable use of coral reef ecosystems have been a familiar theme in global forums, from the International Coral Reef Initiative, to the Convention on Biological Diversity (1995), the International Tropical Marine Ecosystems Management Symposia (ITMEMS I and II, 1998 and 2003, respectively), and most recently, the World Summit on Sustainable Development (2002). The WSSD Plan of Implementation identifies coral reefs as unique and vulnerable ecosystems that play a crucial role in the economies of SIDs and other developing states, and urges partners to: (i) implement the Framework for Action of the International Coral Reef Initiative (ICRI); (ii) implement the Jakarta Mandate on Marine Biodiversity of the Convention on Biological Diversity; and (iii) strengthen capacity globally to manage these ecosystems through science-based management and information sharing.

Many conservation and management initiatives have been launched in response to these challenges.  As examples, the World Bank, in partnership with the GEF and others currently has over $270 Million in active or pipeline projects in which coral reefs are a significant component of management.   The United Nations Foundation, through UNEP, has catalyzed the launch of the International Coral Reef Action Network, and several International Non-Governmental Organizations (e.g. the World Wildlife Fund, The Nature Conservancy, Conservation International) have launched programs in an attempt to reverse coral reef decline.  However, the effectiveness of these interventions is undermined by a paucity of information about what determines ecosystem sustainability and resilience to major disturbance events in an environment of increasing and variable stress.  This information can only come from robust empirical observation and research on stress/response interactions, analysis of ecosystem drivers and threshold points and develop the tools and approaches needed to address management with credibility and effectiveness. Such systematic research must be targeted to management needs and of sufficient temporal and geographic scale to discriminate long-term trends from background noise and local ecosystem response from larger scale, potentially global effects.

Project Scope.  Without the understanding of key ecosystem processes and how they interact with the range of stressors facing coral reefs today, management interventions, short of complete removal of the sources of stress, will continue to be largely guesswork. The precautionary principle is currently our best tool to counteract threats from economic development and climate change whose impacts we do not fully understand. This is, however, a blunt instrument which is both economically and socially costly, and hence rarely applied.

An alternative approach is to support management with targeted research. This involves asking the right questions whose answers can benefit management, e. g., to identify major drivers or bottlenecks in sustaining coral reef ecosystem goods and services, or to improve the cost-effectiveness of applications of existing tools, like Marine Protected Areas and coastal and ocean zoning, and the use remote sensing and modeling to support decisions.  Targeted research may also lead to development and application of new tools, such as biotechnology, in the design of bio-indicators of reef stress or resistance to bleaching, and in the identification of pathogens and their pathways of transmission. At the macro scale, this might involve the development of new tools like genetic markers to reveal connectivity between reef systems or techniques to enhance natural recovery and restore reefs damaged from blast fishing or cyanide. This new knowledge, disseminated and linked to decision-making, has the capacity to dramatically increase the effectiveness of current and future management interventions as well as improvements to policies at the national level. It also lends credibility and accountability to decision-making and has the potential to generate the political will needed to make tough trade-offs between conservation and intensive use.

The Coral Reef Targeted Research Project is being designed as part of a long term program that will provide the time needed and the operational framework to address specific questions.  The project will be implemented in phases;  the first five-year phase will initiate research in areas with significant coral reefs and Bank/GEF investments. These include sites in Mesoamerica, East Africa, Southeast Asia, and the Southwestern Pacific. Research nodes will be established at institutions that have the capacity to develop into Centers of Excellence in the region, and that may serve as resources and information clearing houses to satellite sites (involved in collaborative research or management), within and between regions. 

The Project has the following main components: 

a. Addressing Knowledge and Technology Gaps

Over the past ten years, an increasing awareness of the importance of coral reefs has been evident, especially in light of their rapid decline in many regions, and their significance to developing countries. However, significant gaps remain in our understanding of some of the basic forcing functions and processes affecting coral reefs—to the extent  that current management options are severely limited. This targeted research framework will systematically define information gaps, and prioritize them in an order of strategic importance to management, so that the resulting information and tools developed can lead to credible outcomes.  Furthermore, policies developed at regional and national levels can also be strengthened to help bring about better legislation to sustain the products and services provided to SIDS and coastal communities by coral reefs.

The project is organized around six key themes and major research categories, which will be investigated by interdisciplinary teams of developing and developed country scientists. These themes were identified through extensive consultation over the course of project preparation to encompass the kinds of knowledge and management tools that underpin sustainability science for coral reefs. They include: 

· The physiological mechanisms and ecological consequences of large area (or massive) coral reef bleaching, particularly in response to sea surface temperature anomalies, like the El Niño/Southern Oscillation episodes, and the potential consequences of their changes in frequency; 

· The nature, severity and spread of coral reef diseases, some of which may be responsible for major shifts in the structure, function, health and sustainability of coral reefs;

· The importance of larger-scale ecological processes, and the physical and biological connections (or “connectivity”) between coral reefs, whether within or between different regions of International Waters. This also has direct bearing on the environmental conditions and key design factors needed to establish and sustain effective Marine Protected Areas (MPAs);

· The tools, technologies and efficacy of restoring coral reefs that have been severely degraded or destroyed, and the key organisms and environmental conditions to consider when rehabilitating a given coral reef environment;

· The application of advanced technology, particularly remote sensing, to refine information and enhance the rate and scale at which knowledge can be generated and applied. This includes the need to modify technology so that it can be practically deployed and sustained within developing countries;

· The need to develop decision support tools and scenario building which integrate economic development with bio-physical and other forcing functions to determine coral reef ecosystem response to (different kind and rates of) change or stress. Included in this type of analysis may be the impact of human stress on altering trophic relationships on coral reefs, particularly the relationship between nutrients, overfishing, and the overgrowth of corals by seaweeds and the reversibility of transistions between coral dominated and algal-dominated states.  The development of  models will incorporate the economic value of coral reefs, the socio-economic factors that affect the sustainable use of coral reefs, and the factors that inhibit translation of science into management.

b. Promoting Scientific Learning and Capacity Building

Currently, most coral reef research is based in universities and research institutions in the developed countries, while most coral reefs are located in developing countries. Rectifying this global discrepancy is a key mission of this project. 

The Targeted Research investigations will focus around four “Centers of Excellence” (COE) in four major coral reef regions (Western Caribbean (Universidad Autónoma Nacional de México), Eastern Africa (Marine Science Institute, University of Dar es Salam, Zanzibar, Tanzania), Southeast Asia (Marine Science Institute, University of the Philippines), and the central south Pacific (University of Queensland, Australia).

These COEs will serve as nodes for targeted learning and capacity building between developed and developing country scientists -- to ensure that the information ultimately used by managers is regionally appropriate, and to allow the training of local scientists so that they can respond to future developments. Through twinning arrangements between various universities and research institutions, coral reef scientists will exchange with partner institutions to share cutting edge techniques e.g., the identification of coral pathogens, measurements of metabolic stress linked to specific environmental stressors, the use of genetic markers to track larval dispersal and connectivity, and application of agent-based modeling techniques to simulate coral reef ecosystem response to various forms of stress.  The Targeted Research Project will support a series of workshops each year which will bring researchers in the various working groups together to orient field research, brief each other on findings and based on these results, modify and design the next phase of research.

c. Linking Scientific Knowledge to Management and Policy

A major outcome of this Targeted Research will be to improve our predictive capability in assessing impacts to coral reef ecosystems, in the face of cumulative stress from increasing coastal populations, changes in climate and other uncertainty. The targeted investigations are designed to feed into decision support systems for managers, policy makers, and other stakeholders.

The results generated from the targeted investigations with be formulated for application into management and policy contexts. Over the course of project implementation, the information and tools produced will be disseminated as knowledge products to enhance the management approaches and interventions. These products may range from in-situ diagnostics (for example, disease assessment and bio-indicators of specific forms of stress and metabolic response in coral reef organisms, to markers for larval recruitment indicating source and sink reefs) to remote sensing products and applications to assess the state of coral reef health.  In addition to these tools, a series of

management and policy briefs will be developed periodically by the Steering Committee and released to targeted audiences. These audiences include Bank Country Directors and Country Assistance Strategy (CAS) and Poverty Reduction Strategy (PRS) teams, GEF project teams, policy-makers, and member of regional and global fora (e.g, the IPCC, CSD, ICRI, SBSTTA, Regional Seas Conventions).

Links will be made between research results and management efforts in the four regions. Each Center of Excellence will serve as the conduit of information to satellite sites and various user/stakeholder groups (including NGOs and others involved in MPA management, coastal zone management and marine regulation, national and community-based coral reef management activities, and ecosystem monitoring efforts.  NGOs active in the region, represent a particularly cost-effective means to communicate findings to managers and help convert them into low-tech solutions for direct application to developing country management needs. These include tool kits for managers, as well as those involving bio-indicators to assess stress in key reef species.  At the other end of the spectrum, high level audiences will be kept abreast of research findings through publications of each of the working groups; through Steering Committee briefings, and in the form of periodic management and policy briefs. 

The project component’s main stakeholder and beneficiary groups will be both developing and developed country scientists who—for the first time in history for this scientific community—will have an opportunity to collaborate on address problems at a regional and global perspective that would not have been possible up until this point in time.   It is anticipated that this project will result in a considerably strengthened institutional and human resource capacity, awareness and an improved, global information base from which the Centers of Excellence, visiting country scientists, managers, and academic institutions and agencies will benefit.  

Additional target beneficiaries are members of the global community who also benefit from the biodiversity of coral reef ecosystems and services.  It is anticipated that the project will result in significant gains in biodiversity conservation and sustainable development knowledge, information, awareness, income and non-monetary economic benefits. Finally, the GEF will also be a beneficiary of this project by gaining new insights into the best application of future GEF funding as applied to specific management and conservation options for coral reefs and related marine resources within its member countries. 

d. Project Execution and Administration

Given the global extent and the multidisciplinary nature of this undertaking, a carefully designed project execution and administration component is a critical part of the overall framework.  The project involves renowned researchers from over 50 institutions who will carry out integrated, targeted research projects in four regions around the world.  In addition, these scientists will work together to ensure that local capacity in the regions in which they work will be built over time, so that local scientists can benefit. 

The successful execution of the project will be contingent on an implementing arrangement with committed individuals and institutions, a good governance structure, fiscal and managerial responsiveness, and sound financial management. This involves the coordination between the various working groups, and the related field work, the Steering Committee, the Centers of Excellence, the distillation of relevant information and its appropriate communication in the contexts of scientific peer review, management application, policy and sustainable development.  As part of the project’s preparation a range of institutional models have been considered and evaluated.  As a result a model has been chosen that balances the need for speed and efficiency in supporting the on-the-ground targeted research, with the need for technical and fiscal accountability in reaching the project objectives and goals.  

The project will be managed by a Project Executing Agency (PEA), which will liaise with all of the Technical Working Groups, regional Centers of Excellence, and individual project staff when necessary.  The PEA will have a fully dedicated staff to oversee project implementation, outreach and communication activities, and future planning (including development activities to identify future co-financing and new partnerships).  Such a staff will include, at a minimum, a senior level Executive Director, a Project Coordinator, an Outreach and Communications Specialist, and a Financial Manager.  These will be full time positions, preferably working out of the same centralized project office. In addition, the PEA will hire, as necessary, short term consultants to 1) design workshops to integrate the research efforts of the Technical Working Groups, 2) oversee capacity-building efforts within the regions, and 3) disseminate synthesized results of targeted research to recipients involved in coral reef management, such as decision-makers, non-governmental organizations, and donor organizations.

In addition to the core management group that works together out of a centralized location, one or more data managers will be necessary.  Such staff will not only manage the databases, but also develop and implement mechanisms for accessing such data -- for the scientists involved in the project and for the public at large. The need for such a position will of course increase through the life of the project.

The Technical Working Groups will be responsible for planning detailed research activities in each specialty, including choices regarding individual projects and institutions, as well as budgetary decisions involving resource allocations and procurements.  Chairs of the Technical Working Groups will develop and submit annual work plans to the PEA, to be reviewed and approved by the Steering Committee. Each chair will also be responsible for evaluating progress made towards the stated goals of the Technical Working Group which he/she heads.

Baseline Scenario

Current Situation. In the absence of GEF assistance for this project, the scientific community will pursue various investigations within limited, and uncoordinated, subject areas and geographic scope.  Some of this baseline work may receive other forms of support from public and private foundations and academic institutions, and some would be undertaken (in the case of developing countries) through government institutions’ own limited financial resources.  In effect, baseline work is largely regionally compartmentalized and will focus on disparate scientific aspects of this global problem.  While some scientific progress will continue to be made, little coordination of the information, within a multi-disciplinary context, would occur. 

Given the uncoordinated aspects of current research among investigators, their institutions and countries, accompanied by inadequate resources to address problems with any multidisciplinary approach, it is an almost certainty that coral reefs within each of the regions will continue to be degraded and global biodiversity values will continue to be lost unless significant, targeted actions are taken within a coordinated operational framework to supplement the current baseline. 

Scope of the Project’s Baseline Scenario.  Based on an analysis of current plans for investigative activities under the baseline scenario, the following table illustrates where specific resources are most likely to take place.   Baseline expenditures on conservation-related activities are largely regionally focused, and so the baseline expenditures primarily generate limited benefits, not global ones.
	TABLE A 4.1 – SUMMARY OF BASELINE CORAL REEF RESEARCH ACTIVITIES

	No.
	Nature of investment 
	Geographic Focus
	Budget amounts over 1-5 years (US$Millions) 

	a.
	Regional Environmental Monitoring and Information System
	Mesoamerican Barrier Reef System (Mexico, Belize, Guatemala, Honduras)
	4.4

	b.
	NOAA Coral Reef Watch Program 
	Caribbean, Northwest Pacific – US 
	8.0

	c.
	Ecology of Infectious Disease within Coral Reefs (NSF Grant)
	Caribbean
	0.25

	d.
	University of Queensland. Coral Reef Climate Change-related investigations. Development of specific indicators related to coral bleaching.
	South Pacific, Mexico
	1.2

	e.
	Remote Sensing – methods testing for field sampling and risk mapping
	Caribbean, Palau
	0.175

	
	Total 
	14.025


Costs. Over a five year project period, the total expenditures under the Baseline Scenario would be approximately USD$14 Million.  These are constituted as follows:

a. Regional Environmental Monitoring and information management system in the Mesoamerican Barrier Reef System. 

Through a project funded by the GEF and World Bank the Mesoamerican region is developing a long term program for protection and sustainable use of the barrier reef system bordering Mexico, Belize, Guatemala and Honduras.  As part of the project a regionally focused monitoring and information management system is being developed to ensure that:

• adopted techniques are appropriate, cost-effective and responsive to the monitoring capacity and needs of each country, and that

• monitoring protocols are compatible within the region to allow for cross-country comparisons and integration of data into a regional assessment of ecosystem health over time.

b. NOAA Coral Reef Watch Program

The US National Oceanic and Atmospheric Administration has developed a program that focuses on technological applications for coral reef management.  NOAA Scientists have developed experimental algorithms using satellite sea surface temperature imagery to identify regions of concern for coral bleaching events. With the experimental algorithms, NOAA provides a rendering of sea surface temperatures interpreted experimentally for the study of coral bleaching.  In addition to this work, NOAA provides a number of websites and information products focusing on coral reef database management, integrating biological data from the reefs with interrelated chemical, biological, and physical data of surrounding marine areas. These data include measurements of coral reef taxa occurrences, numbers, life stages, pathology, productivity, sea water chemistry, turbidity, temperature, salinity, currents, bio-optical data, and substratum features.  NOAA provides significant support to the United States Coral Reef Task Force and its domestic agenda for the protection of state and territorial coral reefs, but a significant amount of its work and resources also focus on the Caribbean basin and the Pacific Ocean, with an increasing interest in supporting international efforts.

c. Ecology of Infectious Diseases

Based on a five year grant from the (US) National Science Foundation, a number of investigators, some of whom are working group members,  have received grant funding to further study the nature and extent of diseases affecting hard corals, and particularly sea fans, within the Caribbean Basin.  The results from this work will contribute to more specific knowledge on the cause and effect of specific diseases or syndromes within this region.

d. Coral Bleaching, Climate Change and Development of Indicators

The University of Queensland has received grant funding from a number of sources to conduct a range of studies related to coral reef bleaching and the consequences of thermal stress on coral reefs within the Pacific and to a lesser extent, the western Caribbean (Yucatan Peninsula in Mexico).  Results from this work will lead to the development of some indicators, but this work would be geographically limited in research and application of results.

e. Remote Sensing methods for field sampling and risk mapping

Academic institutions, such as the University of Waterloo (Canada), University of Exeter (U.K.) the Australian Institute of Marine Science and others have committed resources to field test a number of approaches for coral reefs using remote sensing technology.  In particular, the prospects of developing maps for areas that may be at higher risk to coral bleaching is being developed using Landsat imagery to proxy local bathymetry is being examined.  Also, field testing of the potential plot sizes for long term monitoring using remote sensing is being developed.

Benefits. The benefits of the Baseline Scenario can be characterized as modest.  At least some ongoing research and progress will be made with respect to various scientific investigations. However, these will be uncoordinated within any adaptive science framework (such as this project), and will be of limited benefit, especially if results remain within the confines of only one or two regions.  Furthermore, results will be of limited global benefit within any management or policy context given the isolated nature and lack of information coordination of results.  Of the activities defined (work within the Mesoamerican Barrier Reef System) would likely have the greatest spatial impact with respect to management application.

Global Environmental Objective

The Project Development Objective and the Global Environment objective are to fill critical gaps in our understanding of what determines coral reef ecosystem vulnerability and resilience to a range of stressors--from climate change to chronic and acute forms of localized human impacts-- and to use this knowledge to strengthen management and policy globally for the benefit of coral reefs and the communities that depend on them. This will be achieved through targeted investigations involving networks of scientists, in consultation with managers, and the dissemination of knowledge within and across regions. The use of four major coral reef regions is an important aspect of this work, as it provides the opportunity to examine—and potentially replicate the findings—whether the factors affecting coral reefs are more local in nature or are global in extent, and how results can be used to strengthen future management options.  The results generated over the life of this project will also significantly contribute to the GEF’s ability to apply the best use of its limited resources in future conservation efforts where coral reefs and associated ecosystems are involved. A related objective is to build capacity for science-based management of coral reefs in developing countries where the majority of reefs are found. 

GEF Alternative

Scope.  The proposed GEF Alternative aims to develop an adaptive science framework with targeted research in specific areas of study that have been defined by careful review and consideration by the various working groups, and designed to specifically inform management as results can be applied.  The project scope of the GEF Alternative includes the project components as defined in Section 5. This is the first time in history within this scientific discipline that a strategic and coordinated set of investigations—designed within an adaptive framework— will operate on a global scale. The four major coral reef regions were selected based on the prospects of establishing Centers of Excellence within important areas where investigations can be successfully staged, and where there are significant opportunities for sharing knowledge and extending scientific capacity and learning.

Costs. The total expenditures associated with the GEF Alternative are estimated to be about US$22.00 million; these are summarized in Table A4.2. under the GEF Alternative.  The GEF Alternative would involve expanded and new activities as described under the project components above (section 5), and are summarized below:
	Component
	Indicative

Costs

(US$M)
	% of

Total
	Bank

financing

(US$M)
	% of

Bank

Financing
	GEF

financing

(US$M)
	% of

GEF

Financing

	1. Knowledge & Technology Gaps
	14.0
	50
	8.5 
	51
	5.5
	50

	2. Promoting Learning and Capacity Building
	6.0 


	20 
	3.0 
	18 
	3.0 
	27

	3. Linking Scientific Knowledge to Management
	4.1 


	15 
	2.1 
	13 
	2.0 
	18

	4. Project Administration 
	3.5 
	13 
	3.0 
	18 
	0.5 
	5

	Total Project Costs
	27.6 


	100 
	16.6 
	100 
	11.0 
	100


Benefits. The GEF Alternative incorporates any benefits from the Baseline Scenario, but will enable further global benefits to be achieved, which can then be applied regionally and locally within appropriate management contexts.  In addition to the Baseline benefits, incremental benefits to the global community include the ability to conserve and sustain globally significant and representative biodiversity within each of the four regions, and to more globally test and apply management options to ameliorate impacts.

The GEF Alternative also provides institutional benefits that remove a number of the barriers to long term biodiversity conservation in these ecosystems. These institutional benefits include the following: 

· Strengthened institutional and technical capacity and awareness for effective conservation and management of Coral Reef Ecosystems. 

· Development of replicable models of effective protected areas management linked to local and national capacity and policy strengthening. Under the Baseline, “on-the-ground” field testing of management approaches and policies and linking this with refinement of policies and practices at sub-national and national level is unlikely to occur. Under the GEF Alternative, by contrast, the activities will demonstrate how mechanisms for better institutional collaboration can result in better management applications and marine protected area conservation. 

Domestic Benefits. It is estimated that incremental domestic benefits of about US$4.00 million will be realized in the GEF Alternative case.  These benefits are associated largely with the Centers of  Excellence, and with direct interventions supported through the targeted initiatives in the GEF Alternative. Other indirect benefits may also be realized through improved project review and determination of future components, based on the knowledge gained from the findings.  Also, ecosystem management (e.g., improved watershed management, enhanced local existence values) but any incremental economic benefits from these improvements have not been estimated or included here; they are acknowledged to be one of the justifications for some level of Baseline support as a whole and for some further contributions towards the incremental costs identified under the GEF Alternative.

Incremental Costs 

The total expenditure under the Baseline Scenario is estimated to be US$14.0 million while the total expenditure under the GEF Alternative is estimated to be approximately US$41.60 million. 

The incremental expenditures (costs) under the GEF Alternative are therefore US$27.6 million for the first phase. 

Of the incremental expenditures (costs) of US$27.6 million, the GEF is requested to fund US$11.0 million; the balance will be funded by other donors and stakeholders. 

Table A4.3 – coral reef targeted research and capacity building
Incremental Cost Determination
(US $ million) [2003$]

	Component*
	Category
	Cost
	Regional / Local Benefit
	Global Benefit

	A.  Knowledge & Technology Gaps

	Baseline
	US$10.75
	Specific areas of inquiry (not necessarily tied to adaptive or applied science) will continue.  Some regions and localities will benefit from the findings.
	Some benefits based on information products or tools that might be applied in more than one region (e.g. NOAA SST data products, indicators from Disease Research, UQ)

	
	With GEF Alternative
	US$24.75
	Improved coordination of priority unknowns (using similar methods) targeted within four regions and cross-referenced where possible. Sharing of methods, investigative techniques and information products.
	Strategic uncovering of priority unknowns through an adaptive scientific approach related to the sustainability of coral reef ecosystems through improved management and policy options.

	
	Incremental
	US$14.00
	–
	–

	B. Promoting Learning and Capacity Building

	Baseline
	US$1.00
	–
	–

	
	With GEF Alternative
	US$7.00
	Enhanced monitoring and information exchange permitting adaptive management.  Efficient delivery of project funds, and evaluation of progress. Demonstration of financing models that potentially will be transferable to other protected areas, with concomitant efficiency gains.
	Enhanced information exchange between developed and developing country scientists. Efficient coordination of implementing institutions, and monitoring of progress.

	
	Incremental
	US$6.00
	US$  
	–

	C. Linking Scientific Knowledge to Management


	Baseline
	US$2.30
	Improvement of monitoring and information across a specific region (i.e. the MBRS region in the Caribbean)
	–

	
	With GEF Alternative
	US$6.40
	Improved communication of targeted information across multiple regions and disciplines. Working Groups to specifically work with management interests to improve management options and approaches.
	Improved protection of key globally and regionally threatened ecosystems. Translation of targeted research to management and policy. Enhanced opportunities to engage in meaningful discussion with other disciplines (economics, law, sustainable development).

	
	Incremental
	US$4.10
	US$0.00 
	Not estimated.

	D. Project Administration

	Baseline
	US$0.00
	–
	–

	
	With GEF Alternative
	US$3.50
	Establishment of Centers of Excellence within four regions to serve as learning centers and magnets for each Region.
	Coordination of global efforts, adaptive science to benefit management and policy. Efficient delivery of project funds, and evaluation of progress.

	
	Incremental
	US$3.50
	US$ 
	–

	
	Baseline
	US$14.00
	
	

	Totals
	With GEF Alternative
	US$41.60
	
	

	
	Incremental
	US$27.60
	US$0.00
	–


Annex B: Project Logical Framework
	Hierarchy of Objectives
	Key Performance Indicators
	Data Collection Strategy
	Critical Assumptions

	Sector-related CAS Goal:
	Sector Indicators:
	Sector/ country reports:
	(from Goal to Bank Mission)

	The strategic goal of this Program is to enhance the sustainability of coral reef ecosystems as global commons, whose goods and services support the livelihoods and security of millions of people.
	1. Conservation of coral reefs and the goods and services they provide are priorities for reef countries, as reflected in economic development plans and support from the international community.

2. The CASes,  PRSPs  and CEAs of countries with significant coral reefs include discussion of the  status of reefs, andtheir contribution to livelihoods and environmental/ economic security in that country. 
	1. Global Status of Coral Reefs Report (produced every two years by GCRMN). 

2. National economic development plans, regional plans, integrated coastal management plans, etc.

3. Commission on Sustainable Development Reports; progress reports on follow up to WSSD targets on coral reefs.

4. Scorecards/performance reports of ICRI members.
	Continued commitment by countries and donors to conserve and manage coral reef ecosystems for sustainable use.

	GEF Operational Program:
	Outcome / Impact Indicators:
	
	

	International Waters: OP 9, Multiple Focal Area:

To build capacity for science-based management of transboundary marine ecosystems under threat from climate change and multiple human stressors, through targeted research and learning across regions.
	1. Developing country research institutions and scientists engaged in twinning arrangements and world class research  with developed country coral reef scientists in three regions of the world.

2. Coral reef management interventions include measures to build resilience/adapt to impacts from climate change.

3. Research tools and techniques developed and piloted in one region are replicated  in other regions

4. Marine  science institutions are transformed into Centers of Excellence for generation and dissemination of knowledge on adaptive management of transboundary marine ecosystems


	1. Publications in peer-reviewed journals by developing country scientists

2. No. of post-graduates trained in labs of developed country scientists 

3. Annual reports of participating developing country research institutions  


	Commitment of research institutions to support international collaboration and technical exchanges is sustained.

Organization and logistical challenges to coordinated research in four regions overcome.

A demand for research results exists among coral reef managers and decision-makers charged with safeguarding coral reefs and other marine resources.



	Global Objective:
	Outcome / Impact Indicators:
	Project reports:
	(from Objective to Goal)

	To align, for the first time, the expertise and resources of the coral reef community around key research questions related to the resilience and vulnerability of coral reef ecosystems, to integrate the results, and to  disseminate them in formats readily accessible to managers and decision-makers. A related objective is to build much-needed capacity for science-based management of coral reefs in developing countries where the majority of reefs are found.
Project Development  Objective: To fill critical gaps in our understanding of what determines coral reef vulnerability and resilience in response to major stressors and to link this knowledge directly to improving management and policies for the conservation and sustainable use of these globally threatened marine ecosystems.
	1. Formerly fragmented coral reef  research efforts are coordinated and targeted for the first time around key sustainability themes.  A coalition of scientists and research institutions from developed and developing countries is built to support this effort.

[Six international working groups established and conducting research on peer-reviewed research agenda at participating host institutions in Yr 1.]

2. Major partners from different sectors   are aligned  with this initiative, building momentum toward a critical mass of resources and sustained commitment to the targeted research beyond the initial phase..  

3. As they emerge, research results are peer reviewed, synthesized and broadly disseminated to a wide array of stakeholders. [Results of research peer reviewed annually for quality control and product delivery, synthesized and released for different audiences.]   

4. Results are linked to management such that coral reef managers are empowered with knowledge and tools to make better decisions 

[Diagnostic and remote sensing tools and results of hypothesis testing come on line by end of year 2. At least 1 contribution/WG  to NGO “managers’ toolkits” and 2 policy briefs disseminated by EOP]   

5. Institutional and human capacity for science-based management of coral reef ecosystems is built in participating countries where coral reefs are found.  [COEs fully engaged in hosting research and training by EOP; number of publications by staff in peer-reviewed journals more than doubles by EOP.]

6. Policies in these countries to protect coral reefs or mitigate  impacts from key stressors are strengthened as a result of new information. [At least 1 example of policy adoption or reform in favor of coral reefs documented by EOP].

7. Research findings are mainstreamed into World Bank country dialogue and assistance strategies for countries with coral reefs. [At least one example of policy l dialogue between a World Bank Country Director and client on action to reduce/mitigate stress on coral reefs is documented by EOP]. 

8. Coral reef management projects  under early implementation or in preparation — many with GEF support —incorporate research findings and links to TR in project design.  

[At least 3 cases documented].

9. The GEF uses results to guide future resource allocations to address cross cutting issues in Climate Change, International Waters and Biodiversity in the context of transboundary water resources mgt, and to guide clients in the design  of large-scale targeted research.
	1. Number and management-relevance of publications and reports arising from national research agencies

2. Number of directly commissioned research projects undertaken by research agencies.

3. National reports, quantitatively improved, with higher standards of confidence presented to meetings of the International Coral Reef Initiative (ICRI)

4. Annual reports from research institutions and management agencies associated with the Network Integration of findings and analysis of management decisions and interview/questionnaires with management staff.
	1. Implementation of project on a global scale proves too complex to achieve objectives. 

2. Sustained co-financing beyond first phase is not forthcoming.

	 Output from each Component:
	Output Indicators:
	Project reports:
	(from Outputs to Objective)

	1. Addressing knowledge and technology gaps:
--Uncovering critical unknowns that contribute to improved management. –Developing new tools and techniques for assessing coral reef stress, and for rehabilitating damaged reefs.

-- Publication of research results and conclusions of each working group. 

2. Linking scientific knowledge to management:

-Enhanced communication mechanisms between researchers and managers. --Management relevant information, advice and policy options in the form of periodic briefs issued by Steering Committee; 

--User friendly models of ecological impacts and decision-support tools indicating the cost/benefits  of various management interventions. 

3. Promoting learning and capacity building:

Scientists and students with enhanced capacity to engage in targeted research. Institutions with increased capacity to engage in targeted research


	1. Working groups undertaking field work; new tools, information products and procedures for measuring and predicting coral stress and mortality developed and published by mid-term. Research results on causes, mechanisms, risks of coral stress and its ecological implications published in a variety of formats (in print and electronic formats) throughout Project.  

2. a. Workshops with managers during strategic periods of the project; publication of management information briefs and policy option papers; creation of a continuously updated knowledgebase and information system for managers during the first year.

2. b. Availability of user friendly models for use by participating researchers and managers. Models being used collaboratively by researchers and managers on actual management issues by EOP..

3. Inclusion of post-graduate students from host countries in the research activities of all working groups; active participation of senior research staff in research activities; improved research and technical capabilities of local institutions; exchanges of academic staff and students between local institutions and developed country institutions.


	1. Project reports

2. Publications

3. Website content and visitation frequency

4. Formal feedback from workshops

5. Feedback from project participants (e.g., recorded on website forum area)
	Coral reefs continue to provide a major source of protein and income to millions of poor people living in the tropical coastal areas, and thus management of coral reef resources continues to be a high priority in developing countries with significant coral reef resources.

	Project Components / Sub-components:
	Inputs:  (budget for each component)
	Project reports:
	(from Components to Outputs)

	1.
Addressing knowledge and technology gaps.
	1. $14.0M
	Progress reports and disbursement/ expenditure reports. 
	Continued support for the project by partners and by researchers in developing and developed country institutions.

	2. Promoting scientific learning and capacity building.
	3. $6.0M
	Project Reports on no. of graduate and postdoctoral students trained between WG institutions and COEs; and WG institutional reports.


	

	3.
Linking scientific knowledge to management.
	2. $4.1M
	Project Reports and number of policy briefs produced, participating NGO annual reports; refereed publications credited to the TR.
	

	Project Administration
	4. $3.5M 
	
	


Annex C

Summary of STAP Research Committee Review

 and Response by Project Team

Overall the STAP expressed their strong support for the Targeted Research Project, its basic approach and objectives, noting that that the Project has the potential to advance our understanding of the various stresses and their impacts on coral reefs. However, they raised some issues and sought clarification on a number of points, which are summarized below along with the team’s response.  The full review by the STAP Research Committee and project team response can be found in an Annex to the Brief.

1.   Clarification regarding the basis for selection of sites, institutions and individuals to take part in the TR.

In line with resource availability,  the  Project has selected a case-study model, whereby a limited number of study sites have been identified in which a suite of investigations focusing on key themes is carried out by different working groups. The information is then integrated at each site.  Results will also be compared across sites, where possible, to assess what stress/response relationships of coral reef ecosystems may be global in scope as opposed to regional (in terms of cumulative impacts) or even local in scope. The four nodes were selected on the basis of (i)where there were already significant GEF and other investments in coral reef management which could benefit from the research  and  where considerable baseline data was already available; and (ii) where there was the beginning of a critical mass of coral reefs scientists and infrastructure to support establishment of a regional Center of Excellence for coral reef research.  It is the project’s intention to expand the number of research sites as the Project progresses through successive phases. The 70 developed and developing country scientists invited to serve on the working groups are experts in their fields with international reputations for scientific excellence and rigor. It is also likely that the working groups will change composition through time as research priorities shift and new skills are required to lead these investigations. 

2.   Clarification of how synergies between the six Working Groups and the six sites will be achieved, and how results will be integrated.  

Not all Working Groups will be working at all sites simultaneously in the initial phase. This is a function of  resource constraints, logistics and the need to sequence investigations. As basic knowledge gaps are filled, proof of concept for field techniques and methods demonstrated, field work can be scaled up to other locations. Investigations will be layered at each site, enabling working groups to build on each other’s findings and to add power to the results.  This information will feed into the modelling work and allow  comparison between sites. Figures 1-2 in the Brief illustrate how investigations of the various working groups will be sequenced and layered to maximize synergies between groups.  Results will be communicated in the field, through workshops organized by the Centers of Excellence, where researchers from within and outside the regions will be invited to discuss and peer review findings.  This has already been done at Heron Island and Puerto Morelos during preparation. The findings will be independently evaluated, under the supervision of the Synthesis Panel, and integrated across working groups to identify major research  outcomes and emerging trends.  This information will be published in peer-reviewed journals for the scientific and management communities and interpreted in a series of policy briefs for the World Bank and other relevant public policy institutions. 

3.   How will the findings be applied to management?  How will the Project insure that the research addresses the needs of managers? 

Managers were consulted during project preparation in professional meetings and side events at international conferences dedicated to this purpose.  GEF projects teams and MPA managers affiliated with ICRI, ICRAN, and NGOs such as The Nature Conservancy and WWF, were also consulted.  Often, however, managers do not know what questions to ask of the scientific community.  As a result, Targeted Research may have the impression of being top-down. There was, however, during our consultations, unanimous recognition of the value of the potential research  outcomes surrounding the six working group themes and the tools that could be developed to improve management.  An example is the growing interest among MPA managers in connectivity within and between ecosystems, its importance to maintaining the integrity of marine ecosystems and their supply of goods and services, how to measure it in the areas they manage, and how to use this information to design effective and resilient networks of MPAs. Part of these investigations include developing and testing a series of  tools with direct application to management: 
a. novel chemical methods for tracing sources of larval fish

b. novel genetic methods for tracing sources of larval fish and corals

c. stress protein makers to determine level of stress in coral or other reef organisms in response to either chronic or acute environmental stress 

d. cost- effective remote sensing tools to assess status and trends in coral reef health over vast areas

e. techniques for restoring damaged reefs and under what conditions they become cost-effective

f. coral reef visualization tools and expert systems to support decision-makers

The Centers of Excellence can play a strong role in bridging the gap between the scientific and management communities by maintaining a dialogue between local managers and scientists in the region who are engaged in the TR, and helping to disseminate findings to appropriate audiences.  

4.    How will the project ensure participation by and benefits to developing country scientists and local communities?  Will there be a stakeholder analysis with local communities?

Scientific capacity building and linking this to management in developing countries with coral reefs is a major component of the project. Component 1, Filling Science Gaps, includes support for developing country scientists who serve on the Working Groups.  Component 2, which is Scientific Capacity Building, will focus primarily on support to the Centers of Excellence and to young developing countries scientists and post-docs from the regions to participate in the Targeted Research.  The COEs in Puerto Morelos,  Bolinao, Zanzibar and Heron Island will not only serve as regional resource centers (through training workshops and onsite investigations) but as focal points for engagement of the local community.  Efforts will be made to solicit traditional knowledge, through stakeholder consultations (e.g., on spawning aggregations and resource use patterns) as well as socioeconomic data,  and to involve local communities directly in certain aspects of the research, e.g., rapid ecological appraisal and resource inventories.  This type of partnership between scientists and local communities will help frame the research questions in ways that are more meaningful to local groups, and build ownership of the process and its outcomes.  Under component 3, Linking Science to Management, the knowledge and tools which emerge from the Targeted Research will be interpreted and disseminated locally, through workshops and hands on training, where appropriate. 

5.   Questions and comments related to the specific research programs for each of the working groups were made, including the need to ensure quality control through external peer review on a regular basis.  The reader is referred to the annex in the Brief (STAP Review and Team Response) for a full discussion of these points. The Project Team agrees with the need for independent assessment of the research outcomes. An annual review of each Working Group’s methods and findings will be undertaken by the Synthesis Panel (which may include arms length reviews by external scientists, including members of the STAP), as part of the annual budgeting and Monitoring and Evaluation process.  Disbursement of working group budgets will depend on satisfactory completion of annual work programs and peer reviewed outcomes.

Response to GEFSEC Comments at Work Program Entry

1. All efforts will be made to increase the co-financing ratio beyond 1:1.  Request for GEF support for incremental costs beyond that initially identified at pipeline  ($5-8 M) must be justified.

The Co-financing amount has been substantially increased from $9 million to $17 million.  This does not include leveraged co-financing from major partners like NOAA, which accounts for an additional $50 million in related activities that will support the objectives of the TR and help sustain the effort over the long term.  This brings the GEF ratio of support down from 55% to 40% of the total Project Financing amount (see Co-financing table in Executive Summary for a break down of the levels and sources of this support).

Targeted Research is expensive.  Much of it involves cutting edge science which will require specialized equipment, reagents, fieldwork (including construction of mesocosms to manipulate temperature, light and other stressors on corals under controlled field conditions), boat time, and air time for remote sensing, laboratory work involving genetic and other specialized forms of analysis.  While some of the in-kind support will go toward equipment costs and some lab fees, it will not be possible to carry out the TR program priorities as scoped and defined during preparation without the full support of the GEF.  Since the concept stage the number of regions in which the TR will be conducted was expanded to four, to include Eastern Africa, at the  insistence of the African delegation to the ICRI Coordination and Planning Meeting in Maputo, Mozambique, where the proposal was presented. This increases the travel and field costs significantly, along with the effort in capacity building.  Also, GEFSEC encouraged the Project Team to include links with NGOs working on coral reef conservation and management.  This has been done in the component on “Linking Science to Management.”  We are convinced that this will result in additional resources being leveraged from the NGO community (e.g., TNC, WWF and others), once the project gets off the ground.  A commitment of $11 million from the GEF for this Global Project is consistent with the scope of the effort being proposed and will serve to convince foundations, corporations and others, with whom we are dialoguing, of the importance attached by the GEF to this effort.  A decrease in the level of funding from the GEF at this time would send the entirely wrong message to the partners we have enlisted thus far.  

2.  The Proposal will concentrate on the “first phase” only.  The follow-up research activities will be characterized as an indicator of sustainability and project success.

The activities and budget laid out in this proposal refer only to the first phase of a longer term effort to carry out systematic, targeted research on key issues determining coral reef sustainability in four regions of the world.  The TR Project, which covers the first five year, or “trial phase” of this effort  will establish a foundation and proving ground for the research framework and key questions to be addressed, and how this will be linked to improved policies and capacity building in countries where coral reefs are found.  GEF support will be catalytic in launching this initial phase and has been essential to securing buy-in from key partners at this stage. Extending the effort to subsequent phases will depend primarily on the success of this initial phase in achieving measurable outcomes (as outlined in the Logframe) and enlisting the financial and institutional support for future investments by non-GEF partners.  As in other examples of regional Bank/GEF initiatives, initial investments will serve to attract new resources from a range of partners, helping to institutionalize collaboration and diminish or eliminate the need for GEF assistance in the future. (see Section in Executive Summary and in Brief on Sustainability.)
3. The Project shall make a clear and cogent case about (a) how it will integrate research efforts across sites and themes, (b) how the results will lead to follow-up actions, especially by the World Bank, and (c) how the TR will coordinate with GEF IW LME Projects and OP2 Projects.

a.  The research design calls for the 6 Working Groups to focus their investigations at four sites to lend power to their research through integration of information across themes, and locations in a  case-study or demonstration project approach. Graphics has been added to the Brief (see Fig.1 and 2), illustrating the concept of layered investigations and integration of results. Investigations will be phased to capture the results of other working groups and to modify hypothesis testing in the field. Workshops held at the nodes and field sites will allow for information exchange between different working groups and the implications of the research to be critically assessed. The Synthesis Panel will serve to review findings and integrate them a cross themes and locations, extracting key information about coral reef ecosystem response to different stressors (and the tools to measure these), and to package this information for uptake by different audiences.

b. The Panel will meet  at least twice a year to synthesize and interpret results and modify the focus of investigations as needed to benefit management and policy. Apart from publications by Working in peer reviewed scientific and conservation management literature, the Synthesis Panel will disseminate a series of management and policy briefs in a form easily used by different audiences. (see Section on Activities in Executive Summary).  These audiences include GEF project teams, national and local policy-makers and coral reef managers, and members of international environment and development fora (e.g, the Intergovernmental Panel on Climate Change (IPCC), Convention on Sustainable Development (CSD), the International Coral Reef Initiative (ICRI), the Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA), Regional Seas Conventions.

World Bank Country and Sector Directors will be apprised periodically of the research results and their implications for the Bank’s clients. This will be done by an internal Project Working Group of Bank Task Team Leaders with coral reef projects.  Follow up actions may take the form of economic and sector work (ESW) and policy dialogue with senior decision-makers in target countries, flagging the value of goods and services provided by coral reefs and what is at stake unless needed policy reforms are adopted, and identification of new investment projects to reduce stress on coral reefs.  A key performance indicator will be the documentation of  one or more examples of high level policy dialogue with client(s) on interventions to reduce stress on coral reefs, as a direct result of the TR Project. The Bank’s portfolio of ongoing and pipeline coral reef projects, mostly in partnership with the GEF, is valued at nearly $300 million. Targeted Research results can feed in directly to projects under preparation or early implementation to redirect management efforts or feed into policy reform.  Examples include the Conservation and Sustainable Use of the Mesoamerican Barrier Reef System Project (involving Mexico, Belize, Honduras and Guatemala), now in year two of implementation, and COREMAP II (Indonesia) and the proposed Sustainable Coastal Livelihoods Project for Tanzania, currently under preparation, offer strategic opportunities for synergy with the Targeted Research Project.  (see section in Brief D.5. on Value Added of Bank Support in the Project).

c.  .  Section D 2 of the Brief (Table), lists a full complement of projects involving conservation and sustainable use of coral reefs, which may benefit from the Targeted Research Project to the extent that they are still in preparation or in early stages of implementation. Three of these, in particular, COREMAP II (in Indonesi), The Mesoamerican Barrier Reef System Project, and the proposed Sustainable Coastal Livelihoods Project in Tanzania, provide excellent opportunities for the application of the TR findings.  This is discussed in section on Core Commitments and Linkages (see 5A of the Executive Summary and section D3 in the Brief.)  In addition to these OP 2 Projects, there are a growing number of Large Marine Ecosystem (IW-LME) Projects under preparation (Caribbean LME, Gulf of Mexico LME, and Agulhas and Somali Current LME) and early implementation (Pacific SIDS, South China Sea), which also complement and stand to benefit from the overall research agenda of the Targeted Research Project. See section  5(b) Consultation, Coordination and Collaboration among IAs and EAs and D2 of the Brief for a full discussion of how the TR Project can add value to these initiatives as well as benefit from them in terms of replication and sustainability beyond the initial phase.

To ensure that TR findings are widely disseminated, particularly to other IW Project stakeholders, the TR Website, (http://www.GEFcoral.org), will be linked to the IW:Learn Website (at www.IWLearn.net), with hotlinks to ReefBase and other key databases.  The Bank will also include thematic learning exchanges on coral reefs within the suite of topics it will co-implement in the IW: Learn FSP. Topics of interest might include the availability of new tools to predict  coral bleaching and disease paths in corals, or to enhance recovery of damaged reefs, e.g., through cost-effective remote sensing and reef restoration techniques.  

Furthermore, representatives from all the GEF IAs  and their project teams will be invited to participate in stakeholders workshops  organized by the Project’s Centers of Excellence in regions where UNDP, UNEP and the World Bank are engaged in promoting ecosystem-based management of coral reefs. Funds will be set aside to finance the participation of a  number of Government counterparts involved in these project to ensure cross-fertilization among the various efforts (see Section 5b of the Executive Summary and D2 of the Project Brief. A workshop on “Targeted Research Results for Decision-makers” is planned for at least two of the COEs. As a result of these information and learning exchanges, feedback will also be provided to investigators in the TR to help ensure that it is client-driven.

The International Coral Reef Action Network (ICRAN), a partnership hosted by UNEP and the World Conservation Monitoring Center,  has also expressed their keen interest in using the results from the targeted investigations to contribute to a suite of demonstration sites within UNEP’s Regional Seas Programmes. Peer-to-peer learning exchanges are also planned, which could be facilitated through the nodes. Discussions with UNEP Regional Seas staff in the Caribbean on how results from the TR may contribute to ratification of the LBS protocol by informing decision-makers of the impacts of land based sources of pollution on valuable coral reefs, suggest collaboration at the policy level as well (see Section 5b of the Executive Summary).

Response to the GEF Secretariat’s concept review at the time of Pipeline Entry

1. Program Policy and Conformity

GEF:  Links with OP2, and adaptation to climate change will be highlighted.

World Bank Response:

The relevance of this Targeted Research to both biodiversity and climate change is specifically identified and discussed within the Project Brief.  By bridging knowledge gaps related to impacts of climate change and localized human stress on the sustainability of biologically diverse, trans-boundary aquatic ecosystems, the Targeted Research fits within the Integrated Land and Water Operational Program, OP 9.  However, by virtue of its cross cutting investigations which will shed light on the relationship between climate change and coral reef ecosystem integrity, including biodiversity and connectivity between coral reefs (as well as between watersheds and aquatic ecosystems), the TR has implications for multiple GEF focal areas. Therefore, while the proposal is being submitted under the Multiple Focal Area component of OP 9, the TR findings will clearly support GEF objectives under OPs 2, 8,10 and 12 as well.

Furthermore, the TR will support capacity building across focal areas, by creating a robust scientific framework within developing countries to investigate the basis for ecosystem vulnerability and resilience in response to major threats to ecosystem sustainability. The model for establishing global networks of researchers to jointly investigate topics of high priority for coral reef ecosystem management, and to link the results to policy and decision-making, is entirely transferable to other focal areas and themes. This cross-cutting outcome for capacity building is identified in the GEF FY03-06 Business Plan as a priority for the third replenishment phase:

..."Cross-cutting capacity building projects will support capacity building activities outside the scope of any one focal area but common to achieving the goals of all focal areas. Such activities, particularly focusing on LDCs and SIDS, will include: (i) foundational capacity building, to establish the basic capacity of a country to meet its global environmental and sustainable development goals."

2. Financing

GEF:  Contribution requested from GEF should be substantially reduced - additional co-financing should be obtained.

World Bank Response:  

There is a minimum level of resources required to undertake an adaptive targeted research and learning program with meaningful consequences at regional and global scales.  If any such an initiative is to succeed, it requires a catalytic, incremental investment that can galvanize commitments from other partners and institutions.  Based on the assessment of information needs conducted during the preparation phases, responses from both scientists and managers from around the world have clearly defined the minimum themes and activities that form the foundation of this project.  The working groups, Synthesis Panel and the project team have developed the work programs with minimum costs as a major consideration, and to identify shortfalls through co-financing.  

This fact is already evident in the early commitment of participating institutions willing to join the GEF in seeing that this program gets established and succeeds.  Based on conservative estimates, over USD$ 5 million has already been identified and committed as in-kind and direct co-financing support.  Furthermore, institutions such as NOAA and a new Center for Coral Reefs and Climate Change at the University of Queensland are already enlisted as partners under the project and are providing significant leveraged and co-financing (NOAA at approximately $10 million in leveraged and in-kind co-financing; University of Queensland at approximately US $3 million in direct co-financing.)  Furthermore, during preparation this project has also identified and is pursuing direct support from private foundations, individuals and the private sector.  

The project has also developed a strong working relationship with three private sector organizations that have international reach:  Outrigger Hotels and Resorts, which operates in the Pacific, and Continental Airlines, which operates in all of the research sites, except for Tanzania, and the Kohala Center, who works with the private sector in establishing such partnerships.   Currently, both Outrigger and Continental are developing special rates for travel and lodging, and as the project continues to develop and as its relationship with Outrigger and Continental grows, those rates are expected to be even more favorable to offset the travel costs to the project.  Beyond the special financial arrangements, however, Outrigger,  Continental and the Kohala Center can eventually play important roles in supporting the project in the arena of public affairs and perhaps even in capacity building and public policy.  Continental Airline's global presence and its large Micronesia service network can also present the GEF-World Bank Coral Reef Project with assistance in worldwide public awareness.   As a major employer among the small island nations of the Pacific, Outrigger itself could become an example of tourist industry support for the stewardship of International Waters and its resources.
Figure depicting each of the major coral reef research themes and the integration of research across working groups.  By employing this layering approach, there is greater leverage in relating information across themes and within the initially limited numberof studysites. Sites may increase in replication as this model evolves over the course of the Targeted Research program.








� This is the case of the Mesoamerican Barrier Reef System, which extends across four countries.
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