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I. GENERAL PROJECT INFORMATION
	PROJECT NUMBER
	BA-M1014

	PROJECT TITLE
	Coral gardening to generate income and support the long-term preservation of coral reefs in Barbados

	PROJECT OBJECTIVE STATEMENT
	The project seeks to mainstream conservation in the tourism industry. It will develop, test and evaluate an innovative ecological restoration business model as a collective action solution to the problem of coral degradation in Barbados. The model will leverage corporate social responsibility (principally from hotels) and engage multi-stakeholder users (diver operators, fisher-folk, recreational boat tour operators), local communities and visitors (long-stay and cruise) in the conservation and restoration of coral reefs.

	EXECUTING AGENCY (EA)
	Bellairs Research Institute of McGill University

	DESIGN TEAM LEADER(S)
	Gregory Watson (MIF/ABG); Ruth Houliston  (MIF/CBA)

	SUPERVISION TEAM LEADER
	Vashtie Dookiesingh (MIF/CTT)

	OTHER TEAM MEMBERS
	Steven Wilson (MIF/ABG); Cassandra Rogers (RND/CBA); Gerard Alleng (INE/CCS), Michele Lemay (INE/RND)	

	BENEFICIARY COUNTRY
	Barbados
	BUDGET

	UNIT WITH DISBURSEMENT RESPONSIBILITY (UDR)
	CBA 
	MIF GRANT
	$800,000

	MIF ACCESS AREA
	Access to Basic Services and Green Growth
	MIF LOAN
	$000,000

	MIF AGENDA
	Leveraging Natural Capital; Adaptation to Climate Change
	MIF EQUITY
	$000,000

	NUMBER AND TYPE OF BENEFICIARIES
	40 MSEs (dive operators, sea-based tour operators)
4,625 (hotel employees and self-employed fisher folk)[footnoteRef:2] [2:  # Beneficiaries calculated as follows: #lower-income employees of 7 main hotels (approximately 500 employees/hotel); 50% fisher folk (2,125); 15 dive operators, 25 sea-based tour operators] 

	TOTAL MIF CONTRIBUTION
	$800,000

	PREVIOUS OPERATIONS WITH EA
	N/A
	COUNTERPART (GRANT)
   LOCAL EA
   OTHERS
	$800,000 (50% in cash; 50% in kind);

	COMPLEMENTARY IDB OPERATIONS
	2463-OC-BA; BA-L1014 (Coastal Risk Assessment/Management); RG-1200 (Climate Change Resilience); DR-M1035 (Coral Gardening); RG-T2381 (Coral Reef Restoration) 
	CO-FINANCING (LOANS)
   IDB GROUP
   OTHERS
	$450,000[footnoteRef:3] (from 2463/OC-BA; BA-L1014: Ecosystems Based Adaptation (EBA) -  Coral Reef Restoration Pilot Project) [3:  This amount (US$450,000) represents the budget under BA-L1014 available for the physical establishment of pilot coral nurseries and is therefore considered as co-financing towards this project. The total amount of the  Coral Reef Restoration Pilot Project is US$701,000. ] 


	OII’S 5 QUESTIONS/AFIDAVIT
	Yes (IDBDOCs #39673147)
	CO-INVESTMENT (EQUITY)
	$000,000

	WORLD CHECK 
	Yes (IDBDOCs #39744089)
	TOTAL PROJECT BUDGET
	$1,600,000


II. PROBLEM DIAGNOSIS
The coastal zone is Barbados’ most valuable natural asset and its main economic asset. Sandy beaches, coral reefs and other coastal ecosystems distributed along 97 km of shoreline, rich biodiversity, and a warm tropical climate create optimal conditions for a tourism industry[footnoteRef:4].  [4:  Coastal Risk Assessment and Management Program (2463/OC-BA; BA-L1014)] 

Coastal tourism is the backbone of the Barbadian economy, accounting directly and indirectly for more than 40% of GDP[footnoteRef:5]. The hotels and restaurants sector is directly responsible for 12% of GDP and, as the second largest employer, accounts for over 10% of total employment. Meanwhile, employment generated by the wholesale and retail trade sector - the island’s largest employer, 16% of total employment - is heavily dependent on servicing tourist arrivals[footnoteRef:6]. Over 95% of industry’s physical-plant is located on or near the coast, and over half the island’s population resides along the coast as well. It is clear that the island’s beaches and wider coastal-zone are inextricably linked to the socio-economic well-being of the local population. [5:  IDB Country Strategy with Barbados (2015-2018).]  [6:  Central Bank of Barbados (employed labor force by industry data, 2013)] 

[bookmark: _GoBack]As a key form of natural capital, coral reefs play an indispensable role in the maintenance of the island’s beaches and coastal zone. First, coral reefs offer essential natural protection against beach loss, storm surge, and wider coastal erosion, through wave attenuation and sand creation.  Second, reefs support marine ecosystems by creating an ideal habitat for marine flora and fauna. They are particularly important in the maintenance of fish stocks and biodiversity as they provide a natural haven for juvenile fish. 
However, coral is degraded, and climate change and climate variability are expected to increase the rate of loss of corals. Coral bleaching events will become more frequent and intense in the future, as the rate of rise in sea surface temperatures accelerates. In 1998 it was estimated that more than 65% of local corals were affected by a coral bleaching outbreak episode. Post-event monitoring showed that at one west coast site some 20% of bleached corals did not survive. However, a more recent event in 2005 was more prolonged and severe. All reef habitats and nearly all species were impacted, with 70.6% of all colonies bleached on average. This level and severity of damage has a lasting impact on the natural reef recovery process[footnoteRef:7].  [7:  Oxenford, H., L. Nurse, R. Roach, A. Brathwaite, R. Goodridge, F. Hinds, K. Baldwin and C. Finney 2006: Quantitative Observations of a Mass Coral Bleaching Event in Barbados, Southeastern Caribbean. Climatic Change 87: 435-449] 


Coral damage contributes to the following[footnoteRef:8]:  [8:  Studies for the Preparation of the Barbados Coastal Risk Assessment and Management Program (2463/OC-BA; BA-L1014), Components 1 & 2 – Coastal Risk Assessment, Monitoring and Management & Design of Coastal Infrastructure: Terms of Reference. ] 

· An intensification of beach and coastal erosion resulting from a combination of higher water levels and increased wave amplitude; 
· More severe flood risks and inundation from storm surge;
· Declining fish stocks and biodiversity, as habitats sustained by coral reefs decline;
· Due to damage, many reefs are too geographically dispersed to reproduce sexually which is impeding the recovery process[footnoteRef:9]. [9:  Coral can be restored through gardening, which creates new colonies that can grow, and that are closer to each other to encourage sexual reproduction.] 


Coral reefs are also an economic asset, contributing both directly and indirectly to a range of economic activities that support diverse livelihoods across coastal communities[footnoteRef:10]. With more than one million tourist person days[footnoteRef:11] attracted to beach locations across Barbados each year, marine-based recreational service providers (dive operators and vendors of activities including boat tours, snorkeling and glass bottom boat trips etc.) represent an important segment of the tourism industry’s ancillary services. The majority of these service providers are micro-small enterprises (MSEs) that depend directly on the prevalence of healthy corals and their dependent marine ecosystems for their livelihoods. The quality of recreational marine activities contributes significantly to the overall tourism experience – and visitor satisfaction plays an important part of encouraging repeat tourism on which Barbados is particularly dependent.[footnoteRef:12]  [10:  Two stakeholder meetings were held in the preparation of this abstract with hotels, dive operators, scientific organizations, and tourism operators to analyze their use of coral as a source of livelihoods.]  [11:  Central Bank of Barbados 2015 data (long stay arrivals and cruise passengers) ]  [12:  Currently the Government of Barbados’ statistics on the tourism sector is based exclusively on data obtained from hotels and restaurants. Disaggregated statistics on other sub-sectors of the tourism industry, including those relevant to this project are not presently available. To address this data gap the Barbados Country Office is preparing to undertake a consultancy in the last quarter of 2015: Valuing the Contribution of Tourism’s Ancillary Services to the Barbados GDP, which will provide important data for this project. The study will provide information on the contribution of recreation sea-based service providers (dive operators, catamaran/boat tour operators) to GDP, employment and household income that will be utilized during execution.] 

In addition, the fisheries sector supports MSEs that depend on the biodiversity of marine flora and fauna sustained by the island’s reefs. MSEs in the fishing industry include fishermen (who go out to sea); fisherwomen/vendors (who clean, prepare and retail the fish); and ancillary service providers including mechanics and carpenters who repair boats/outboard motors and retailers of fishing tackle and supplies. The Government of Barbados does not provide disaggregated data on the fisheries sector. However, data is available on the Agriculture and Fisheries Sector, which represents approximately 3.6% of GDP[footnoteRef:13] (2014 data). Presently there are 2,125 fisher folk registered with the Fisheries Division, based on the 2007 report data, and 18% (or 382 fishers) of these are coastal fishers. Coastal fishers are particularly important for food security in Barbados, however this group has been significantly impacted by the effects of coral reef erosion and the resulting depletion of the near-shore fish stock. This is evidenced by lower average coastal catches in Barbados, compared to the average catch-range in similar coastal areas/conditions in other countries[footnoteRef:14]. The loss of fish stock off the island’s coastlines has also affected the incomes of MSEs in this sector, even as the industry remains a very important, in some instances exclusive, source of livelihood for many households across the island’s fishing communities[footnoteRef:15].  [13:  Central Bank of Barbados, 2014 data. Non-Sugar Agriculture and Fisheries accounted for 3% of total employment in 2014, however disaggregated data on employment in the fishing industry is not available. ]  [14:  Mahon R., C. Parker, T. Sinckler, S. Willoughby and J. Johnson. 2007. White paper. The value of Barbados’ fisheries: a preliminary assessment. Fisheries Division, Ministry of Agriculture and Rural Development, Barbados (August 2007).]  [15:  ATN/ME-12887-RG Building Resilience of Coastal Communities (Community Adaptation Plans Oistins and Weston)] 

Finally, hotels along the shoreline depend on healthy coral reefs to protect beaches and beachfront property from coastal erosion, which worsens when reefs are degraded.  Tourists stay at hotels for access to wide, clean beaches.  These beaches are frequently eroded due to winter swells and storms.  As reports of eroded beaches reach tourists, they may choose not to visit Barbados, damaging the tourism industry and resulting in a need for reactive measures. Beach erosion has resulted in hotels having to close for months at a time for costly beach restoration activities[footnoteRef:16].  When these hotels close, large numbers of their employees, and those who provide goods and services to the hotels, either lose their jobs or lose income. Hotels are particularly interested in supporting coral restoration by funding  innovative coral projects, as coral can naturally prevent erosion, provide part of the sand that otherwise would have been washed out, and prevent the costly need to close for beach restoration. Indeed, in the stakeholder meetings held during the preparation of this abstract large hotels such as Sandy Lane and the Colony Club, which employ hundreds of people, indicated that they have plans in place to close for periods of time should the beach require extensive restoration. [16:  One example is the Mango Bay hotel which closed for a period of time for beach restoration.] 

The target beneficiary groups of this project include MSEs operating in the marine-based recreational services sector and fishing industry[footnoteRef:17] as well as those individuals employed directly by the island’s hotels and restaurants. [17:  For the purpose of this project, MSEs in the fishing industry have been included as a target beneficiary, not only given their direct dependence on coral reefs, but also given their existing and potential impact on the natural capital. Without their involvement, harmful fishing practices will continue to impact negatively reefs and their dependent marine ecosystems.] 

The central problem is that the health of Barbados’ nearshore reefs is declining and, without an appropriate intervention, human and environmental stressors exacerbated by natural disasters and climate change are likely to threaten the physical and economic viability of the coastal zone.[footnoteRef:18] If the limestone structures of coral colonies are destroyed, this will result in biodiversity and habitat loss, destabilization of the beach, land reclamation by the sea, and the loss of important barriers that protect beaches from wave destruction. The declining condition of the island’s coral reefs must be addressed, otherwise invariably the livelihoods of the wide range of stakeholders who depend on the reefs will be put at risk.  While the Ministry of Environment’s Coastal Zone Management Unit is implementing an IDB project to strengthen public capacity and develop nurseries for coral stock, the government cannot undertake these activities on its own. A structured, representative private body to serve as a partner and interlocutor for coral conservation efforts is required.  A private-sector approach which coordinates the interests of the users of coral and is funded and implemented by private users, is necessary to create an economically sustainable approach to leverage this natural capital.  [18:  Coastal Risk Assessment and Management Program (2463/OC-BA; BA-L1014)] 

For a more detailed analysis of the problems, causes, and impacts on beneficiaries, see Annex I.

III. INTERVENTION MODEL
The technology now exists to successfully culture corals from fragments of a parent colony. Cultured corals can subsequently be transplanted to degraded or damaged reefs. Restoration of coral reefs through asexual culture is considered a low-cost, long-term mitigation measure to combat coastal erosion as well as an adaptation measure to climate change. Enhancing the abundance of selected, thermally-resistant, reef-building corals would strengthen reef systems, resulting in sustained livelihoods, improved coastal resilience and wider beaches. Healthy and restored coral reefs increase biodiversity by serving as spawning, nursery, breeding and feeding grounds for many species.  Globally there is increasing interest and recognition of the need for active restoration techniques - and coral nursery programs now stand at the forefront of reef rehabilitation campaigns.
Research[footnoteRef:19] has demonstrated that restoration should not be considered a one-off job - a successful nursery and restoration program requires a long-term commitment of financial capital and human resources, as it will take many years before desired systemic impact is achieved. In addition, this is not an initiative that can be successful without the participation of multiple stakeholders and government departments, including the tourism sector (hotels and ancillary tourism services), fishing industry, academia, and local populations. The degradation of corals in Barbados is therefore categorized as a collective action problem. [19:  Edwards, A. and E. Gomez (2007). Reef restoration concepts and guidelines: making sensible management choices in the face of uncertainty. The Coral Reef Targeted Research and Capacity Building for Management Program, University of Queensland, St Lucia, Australia.] 

The Government’s CZMU is currently implementing a pilot project in coastal risk assessment and management aimed at building resilience through improved conservation and coastal management. This project includes an evaluation of coastal risks, baseline studies and a coastal risk information platform, construction of infrastructure and strengthening of the public sector bodies involved in coastal management.  The project is also developing sites for coral nurseries, which could provide stock for coral transplantation. 
The CZMU will begin the pilot nurseries with three coral species including (i) staghorn coral, a fast growing reef builder known to slow down wave impact/attenuation and two highly resilient species (e.g. brain and finger coral) that are known to survive in more turbid harsher conditions. An existing wet-laboratory at the Bellairs Research Institute (Bellairs), a McGill University facility on the West Coast of Barbados - the proposed Executing Agency (EA) for this project - will be retrofitted and equipped with resources from the loan and it is here that the coral species will be grown. 
Within 12-18 months transplanting to open reefs will take place. It is expected that within 18 months following transplanting reef systems will be strengthened with restoration efforts demonstrating potentially tangible results.[footnoteRef:20]  [20:  CZMU aims to determine required reefs dimensions (height, breadth) to achieve longer term results in terms of coastal resilience and beach restoration. Building coastal resilience and beach restoration is however highly variable and subject to many externalities – many of which this proposed MIF project will seek to address (e.g. attitudinal change, harmful fishing/marine practices, water quality).] 

However, the Government’s Coastal Zone Management Unit lacks the adequate human and financial resources to single-handedly undertake the maintenance, monitoring and adaptive management of coral nurseries and coral restoration.  In the absence of a public-private solution, sustainability of the coral nurseries beyond the duration of the pilot project financed under the loan is unlikely.  Fortuitously, asexual propagation of corals requires technology that has been demonstrated to be within reach of small low-cost community-based projects that have access to scientific advice. 
The MIF project seeks to mainstream conservation in the tourism industry by minimizing harmful practices and developing a coral rehabilitation program. It will develop, test and evaluate an innovative ecological restoration[footnoteRef:21] business model as a collective action solution to the problem of coral degradation in Barbados. The model will leverage corporate social responsibility (principally from hotels) and integrate multi-stakeholder users (dive operators, fisher-folk, recreational boat tour operators), local communities and visitors (long-stay and cruise) as active participants in the conservation and restoration of coral reefs to ensure the preservation of private livelihoods.  [21:  Ecological restoration is the process of “assisting” the recovery of an ecosystem that has been degraded, damages or destroyed in terms of both its ecosystem structure and function (Edwards, A. and E. Gomez 2007 Reef Restoration Concepts and Guidelines).] 

The intervention model will support the establishment and sustainability of a national public-private network of coral nurseries, by positioning local MSEs, coastal communities, hotels and tourists at the vanguard of coral reef stewardship. Augmenting a base of public research, the MIF project will mobilize a nationwide sustained approach to reef restoration that is both community-driven and commercially-viable.  The community will be trained to modify productive practices that have a harmful effect on coral, while also increasing their income from other livelihood activities that generate income while supporting coral growth.
While beach restoration and hotel employment stabilization may be a medium-term result, in the short-term the project will increase incomes and enhance livelihoods by developing a number of income-generating tourism activities around the coral gardening program.
The proposed intervention model will be implemented through the following 4 project components:
Component 1: Creating a Resilient Partnership Ecosystem:
The objective of this component is to foster strong sustainable dialogue and engagement between key private, public and civil society actors. In recognition of the symbiotic dependence of a wide range of stakeholders on the health of coral reefs, and urgent need for coordinated action to arrest their decline, key civil society and private sector actors are in the process of establishing a Coral Reef Restoration Alliance - Barbados (CORALL – Barbados), with associated governance and structural arrangements.  This private alliance is expected to be created by the time the project begins (see Table 1 below). 
The formation of CORALL – Barbados is being spearheaded by the EA. The proposed MIF project will work with the EA to support the Alliance to bring together a wide-range of key local, regional, and international private sector and civil society stakeholders. The Alliance will provide a much needed platform for inter-institutional engagement, joint-action and oversight, and will serve as the main coordination body representing the private sector in conversations with the government.  Up to now, the government has been the primary actor in coral health and restoration.  However, given resource constraints, the government cannot sustain this activity over the medium term.  Private sector actors have recognized that their short, medium, and long-term well-being depend on their taking an active interest in sustaining their natural capital.  The project will develop this collaboration mechanism to bring economic and institutional sustainability to coral restoration.  The alliance represents a critical pathway for addressing the collective active problem. 
Key actors in the Alliance include: 
(i) Private sector: local MSEs (dive and watersports operators), fisher-folk, hotels, resorts and tourists (both stay-over and cruise visitors), local environmental consulting businesses;
(ii) Academic Institutions: Bellairs Research Institute of McGill University; Centre for Resource Management and Environmental Studies (CERMES) at the University of the West Indies; and international partners such as Florida Atlantic University; American University (Washington DC); Miami School of Marine and Atmospheric Science, Rosenstiel University.[footnoteRef:22] [22:  Miami School of Marine and Atmospheric Science, Rosenstiel University collaborated closely with the Executing Agency (Fundacion Ecologica de Punta Cana) for the MIF Project Coral Gardening to Enhance Tourism and Support Coral Reef Conservation (DR-M1035) and will provide lessons on implementation for this project.] 

(iii) Civil Society: Barbados Marine Trust, Future Centre Trust and other relevant environmental NGOs.
(iv) Regional and International Partners: CARIBSAVE, Haeriticus Laboratory, International Coral Restoration Foundation (Jamaica).
Importantly, by convening all these actors together, the Alliance will enable a more structured, rigorous and organized platform for sustained dialogue and engagement with the public sector. A specific mandate of the alliance will be to work closely and in coordination with the following key public agencies: Ministry of the Environment, Coastal Zone Management Unit (CZMU), Fisheries Division; National Conservation Commission’s Folkestone Park and Marine Reserve, Ministry of Education; Ministry of Tourism.  
Figure 1. Coral Reef Restoration Alliance – Barbados as a counterpart for government
[image: ] Government:  Ministry of the Environment, CZMU, Fisheries Division, Marine Reserve, Ministry of Education, Ministry of Tourism

Under this component MIF will operationalize the Association, develop partnership protocols for work with the public sector and create a structured venue for public-private collaboration. It will establish regular meetings between the Alliance and the public sector, and will work to build trust and increase collaboration between public and private actors.  It will also finance studies, public multi-media PR, and workshops aimed at building knowledge that will support an economic analysis of the impact of coral degradation and importance of sustainable/restoration practices for each productive sector[footnoteRef:23]. The component will build awareness of the economic costs of degradation for key partners in the Alliance and, in turn, for their constituent representatives.  [23:  Where possible, materials from the previous MIF project in the Dominican Republic will be translated and re-used.] 

Specifically, the project will include the following key actions: 
(i) Strengthening of public-private collaboration through establishment of a collaboration structure and protocol between the Alliance and the public sector, regular meetings of public and private stakeholders, and coordination of public and private activities in coral restoration.

(ii) Rebuilding a sense of community engagement and responsibility for the health and future of the coastal ecosystem upon which so many depend is central to the success of this project.  This will be achieved by sensitizing various users on the economic value of coral to their businesses.  Alliance members will be sensitized on the Ridge 2 Reef (R2R)[footnoteRef:24] management approach which recognizes there are strong interactions between upland and coastal watersheds that impact coral reefs. There is evidence that sediment, nutrients, and other pollutants from commercial and human activities have harmed coral reef ecosystems in Barbados and that reducing localized land-based sources of pollution (e.g. from agricultural practices; golf courses, industrial operations) is one of the most important steps to helping to restore coral reef ecosystems[footnoteRef:25]. The project will mobilize local communities, private sector and other key stakeholders around targeted action plans in defined geographic zones/watersheds. R2R action plans will galvanize localized support, bring awareness of best practices and broker adoption of alternative practices.  [24:  The R2R approach was first introduced by the United States in the Pacific in 2001. The US Coral Reef Task Force, in collaboration with the National Oceanic and Atmospheric Administration (NOAA), and the Hawaii Coral Reef Strategy identified the reef ecosystem along the West Maui region as the priority management area. The MIF project builds on the best practice arising from the West Maui R2R initiative, see the following website for details: http://www.westmauir2r.com/; ]  [25:  Baird & Associates, Ecosystem Based Adaptation Pilot Project, June 2015 workshop – Presentation of Findings from Year 1 Technical Investigations.  ] 


(iii) Targeted public awareness campaigns aimed at bringing awareness and changes in behavior in stakeholders. These campaigns will target fishers, divers, hotels, marine tour operators, tourists/visitors, residents and other key stakeholders, and include: 
· Awareness campaigns that economically quantify the value of the coral ecosystem and costs to different sectors associated with its degradation; 
· Sensitizing fisher-folk of the long-term economic impact of negative fishing practices, and training them to avoid sensitive coral areas and the opportunity on alternate livelihoods including coral gardening
· Training dive operators, fisher folk, and sea-based tour operators on sustainable practices 
· Raising awareness of the impact of use of harmful chemicals (e.g. Tributyltin (TBT) antifouling paint[footnoteRef:26]) [26:  TBT is an endocrine disruptor which impacts on the sexual viability of corals. In 2001 the International Maritime Organization adopted the Convention on the Control of Anti-Fouling Systems on Ships which prohibits the use of TBT paint on ships. http://www.imo.org/en/About/conventions/listofconventions/pages/international-convention-on-the-control-of-harmful-anti-fouling-systems-on-ships-(afs).aspx; Countries that have ratified the convention are still challenged with enforcement. Public awareness can impact positively on changes in behavior  in these cases.] 

· Building awareness through engagement with primary, secondary/technical education students (e.g. National Conservation Commission Coral Reef Rangers program).
Component 2: Development of the Ecological Restoration Business Model
The objective of this component is to demonstrate the commercial viability of new sustainable business practices centered on the protection of coral reefs. This will be achieved by developing and executing an ecological restoration business model[footnoteRef:27] applied to integrated coral reef nursery conservation.  [27:  Ecological restoration is the process of “assisting” the recovery of an ecosystem that has been degraded, damaged or destroyed in terms of both its ecosystem structure and function (Edwards, A. and E. Gomez 2007 Reef Restoration Concepts and Guidelines).] 

The business model will build on lessons learned and best practices arising from experience with coral restoration within and beyond the Caribbean region, including from a previous MIF project in the Dominican Republic[footnoteRef:28], which demonstrated that coral gardening can be a profitable and sustainable MSE business model.  [28:  DR-M1035] 

The model will:
(i) create new livelihoods opportunities around coral restoration; 
(ii) ensure the introduction of proper maintenance and monitoring protocols for coral nurseries; 
(iii) build capacity/skills (of local communities/MSEs/other stakeholders) in the application of these protocols; 
(iv) result in transplanted coral being outplanted; and
(v) ensure commercial viability and economic sustainability of the system of coral restoration. 
Specific activities will include: 
(i) Introduction of Coral Gardening as a new commercially-viable tourism product. Under this component the project will establish a Coral Gardening Reef Restoration & Training Center at Bellairs Institute of McGill University which is located on the island’s West Coast. Research has demonstrated that sedimentation and colonization of the nursery structure by fouling organisms are two main killers of coral “seedlings.[footnoteRef:29]” Cleaning the nursery (by removal of algae and fouling invertebrates, sediment, corallivores and any diseased corals) is labor intensive and time consuming but must be done regularly. The project will train and certify a cohort of Coral Gardeners which will include MSEs primarily from the diving industry, recreational watersports, and fishing sectors. The center will train Coral Gardeners in the PADI certificate course Coral Care and Reef First Aid[footnoteRef:30]. Certified Coral Gardeners will have overall responsibility for executing the maintenance of all reefs nurseries. The introduction of coral gardening will result in an increased stock of coral and speed up sexual reproduction. [29:  Edwards, A.J. (ed) (2010). Reef rehabilitation manual.]  [30:  This PADI course was developed in the Dominican Republic under the MIF Project Coral Gardening to Enhance Tourism and Support Coral Reef Conservation (DR-M1035)] 


(ii) Development of a Business Plan, Brand and Logo for the CORALL - Barbados, including protocols/regulations for leveraging donations, grant funds, sponsorships and volunteerism. These protocols will establish various levels of certification and local awards to recognize sponsors, volunteers and donors – including acknowledgment through marketing and PR. 

(iii) MSE Training in New Livelihoods: Through engagement at local community level with key MSE stakeholder groups (fisher folk, dive operators, sea-based tour operators) the project will develop and deliver tailored end-to-end training for new livelihoods opportunities in coral reef restoration. MSEs receiving training in new livelihood opportunities will have access to the use of the brand and logo once they are fully certified and registered under CORALL - Barbados. MSE training will target key beneficiaries as follows:
a. Dive operators will benefit from the establishment of coral nurseries in the following ways: (i) they will receive training to become certified coral gardeners; (ii) training will allow them to offer new dive experiences/products (e.g. underwater nature trails, specialized coral reef care dives); and (iii) they will receive complementary business training to integrate new income earning opportunities in their businesses.
b. Fisher folk will also benefit from training to become certified coral gardeners and/or sea-based tour operators. In addition, comprehensive and complementary training, tailored to the specific needs of fisher folk will be provided (including e.g. training in the tourism industry, reef conservation, tourist/client engagement interpretation, marketing, product-quality, business planning (pricing, insurance etc.).

c. Sea-based tour operators - will also receive training in interpretation, marketing and product development support for new tours to coral nurseries – which will result in increased incomes.

(iv) Corporate Social Responsibility (CSR), particularly from the hotel sector, will be central to sustainability of the business model. To support mobilization of CSR resources, a Hotel Coral Reef Stewardship Program for Hotels in Barbados will be developed and implemented under this component.  The project team already has commitments from local hotels to provide financial and technical support to the project.  The CSR engagement initiative will be aimed at sustaining and delivering value/visibility for partners that are currently committed, and will support expansion by building interest and buy-in from additional local hotels. The MIF project will develop a “How to Guide” for hotels to encourage and formalize their participation in the program. The Guide will include e.g. (i) basic information on coral biology and ecology; (ii) the role of the hotel and wider tourism industries; (iii) staff and guest education programs (including interpretation, lectures and videos), that introduce the CORALL - Barbados reef restoration initiative, institutions involved, brand and logo; and showcase lessons learned and best practice from within the region and beyond; (iv) protocols for sponsorship; fund-raising, leveraging donations from guests; (v) opportunities for local certification, recognition and awards; and (vi) international networks and alliances, including responsible tourism sponsors/travel guides.

(v) Tourism Product Development: to ensure the commercial success of the initiative, CORALL – Barbados will support the design, marketing and testing of new tourism products to be implemented by beneficiaries, including e.g. (i) “adopt a coral” sponsorship programs; (ii) “conscious” conservation-based tourism and volunteer travel/holidays; (iii) packages for long-stay tourists who would obtain PADI Certification in Coral Care and Reef First Aid. 

(vi) Feasibility for alternative livelihoods: the project will support the assessment of feasibility for potential new livelihoods opportunities related to coral gardening (such as in the aquarium business). 
Component 3: Research, Monitoring and Evaluation
Research, monitoring and evaluation are essential if knowledge is to be gained on what works best in the local context. 
Under this component, the Bellairs Research Institute of McGill University (the Executing Agency for this project) will work closely with the Centre for Resource Management and Environmental Studies (CERMES), University of the West Indies, and other academic institutions to develop research in the following core areas:
· Scientific & Technical Research: Control sites, similar to the restoration site, will be monitored to provide a clear baseline against which to measure success. Bellairs will work with the Folkestone Park and Marine Reserve and neighboring large hotels to establish a network of coral nursery control sites as a basis to determine indicators of success. Scientific assessments will quantify rates of growth (locations or amounts of coral cover); and parameters such as water quality, coral genotypes, thermal resistance (etc.). Technical research will determine best practices for propagating, culturing and transplanting corals (including e.g. structures used for growth of fragments – ropes, cages, tanks). From this research, lessons learned will be extracted for application to other new sites. 

· Economic Viability: Research students from McGill and other institutions will undertake research in collaboration with local mentors (from e.g. CERMES/UWI) to establish an evidence-based assessment of the viability and cost effectiveness of the business model. This will enable CORALL to make a case for private sector replication and scaling. 

· Social Research: Research students will also assess the social dimensions that contribute to the restoration initiative including e.g. attitudes to community stewardship; necessary levels and kinds of engagement/ involvement by key stakeholders.

· Monitoring & Evaluation:  Specific monitoring and evaluation systems for the project will be developed.
Component 4: Knowledge and Dissemination 
Knowledge Gap: The project will contribute to reducing the Natural Capital and Adaptation Agendas’ knowledge gaps, generating knowledge and lessons learned in:
(i) the application of an ecological restoration business model as a collective action solution to the problem of coral degradation in Barbados, which can be applied to other islands in the region;
(ii) how to leverage Corporate Social Responsibility to facilitate stewardship/restoration of natural capital (coral reefs). 
Knowledge Objective: The objective of this component is to systematize, document, and disseminate the experience and knowledge generated in this project, with the objective to: 
(i) Raise awareness of the importance of coral restoration to sustain livelihoods
(ii) Replicate and broaden the results obtained through the design and testing of the ecological restoration business model.
Audiences: The strategic audiences of the project are: 
(i) Other civil society organizations, multilateral organizations and networks of experts interested in developing similar projects;
(ii) Regional and International Environmental Agencies such as International Reef Restoration (Jamaica) interested customizing and replicating this project.
(iii) Government officials with an interest in expanding marine/coral restoration.
(iv) The Caribbean Tourism Organization.
Knowledge Products: In order to meet these audiences’ knowledge needs, the following knowledge products will be developed within the framework of the Project: 
· Case Study on the application of an Ecological restoration business model as a collective action solution to the problem of coral degradation in Barbados. The model which leverages CSR and integrates multi-stakeholder users around the conservation and restoration of coral reefs is potentially applicable to other Caribbean countries. Audiences include the government, dive operators in other countries, and conservation organizations that work with seascapes and economic activity. 
· Infographics – to compile visual representations emphasizing project milestones and accomplishments 
· Audio-visual – to communicate through audio visual and animated graphics the project content, stories of change and lessons learned - to facilitate sharing of key experiences with target audiences 
On an annual basis, the Executing Agency will update the Project Fact Sheet (template provided by the MIF), which contains basic information on the project, its challenges, the intervention strategy and results. 
Project Results and Impact 
The objective at the results level is to establish a sustainable multi-stakeholder model to achieve long-term restoration of coral reefs, an essential public good for all of Barbados.  The objective at the impact level is to arrest the income decline of micro and small businesses and employees of the hotel industry which depend directly and indirectly on coastal marine resources for their livelihoods.
It is expected that this project will result in (i) changes in attitudes and negative practices that impact negatively on reef health; (ii) new livelihood opportunities centered on the protection of coral reefs; and (iii) reef recovery and healthier reefs; which in turn will:
· stabilize/possibly increase income of MSEs (dive operators, sea-based tour operators, fisher folk) as a result of the enhanced natural capital and improved diving/sea-based tour experiences; securing return guests; involving tourists in coral gardening activities which will increase income earning opportunities.  In addition, it is possible that new non-traditional visitors will be attracted to Barbados given the opportunity to participate in eco-system restoration.
· contribute to reduced beach erosion, and therefore increased beach quality, allowing hotels to maintain occupancy, staff income, and employment levels while also contributing to Barbados’ adaptive capacity to climate change.
· reinstate biodiversity and fish stocks closer to the shore.  With this intervention, fisher-folk will be able to fish closer to coastline and their costs will stabilize. Fisher-folk income levels will be maintained through a combination of increased yield, lower/stabilized operational costs and new income from coral gardening activity
Examples of indicators that may be used for this project include:
Systemic Impact: 450300 Number of key public, private actors or institutions changing or applying new practices based on MIF-sponsored Projects
Impact: 330200 Number of firms (MSEs) in operation 3 years after program participation
330301 Number of net jobs created by firms (established by the project’s intervention)

Results: 230100 Number of firms (hotels, MSEs operating in the marine-based recreational services sector and fishing 
industry)  that have adopted new coral gardening practices or technologies to protect coral reefs
210400 Number of people (fishers, divers, tourists/visitors, residents) who have adopted new practices or technologies to protect coral reefs
Reduced coral mortality (as a measure of recent or old death of part or all of a colony or reef)
Other:	130100 Number of firms or farms receiving training to provide goods or services
160100 Number of innovations adopted that benefit firms or farms 


IV. INNOVATION AND  SCALE 
The MIF project seeks to mainstream conservation in the tourism industry. It will develop, test and evaluate an innovative ecological restoration[footnoteRef:31] business model as a collective action solution to the problem of coral degradation in Barbados. This includes replication of a MIF-tested model from the Dominican Republic in a different country context, which showed that a business-led approach to coral restoration can be sustainable and profitable.  The model will leverage corporate social responsibility and integrate multi-stakeholder users the as participants in the conservation and restoration of coral reefs.  [31:  Ecological restoration is the process of “assisting” the recovery of an ecosystem that has been degraded, damages or destroyed in terms of both its ecosystem structure and function (Edwards, A. and E. Gomez 2007 Reef Restoration Concepts and Guidelines).] 

The model will:
· Create a sustainable framework for multi-stakeholder collaboration 
· Demonstrate an integrated private-led model to strengthen the impact of public Marine Park Areas
· Motivate private sector actors to deploy human  (dive operators and fisher folk) and financial capital (hotels) to restore the coral ecosystem
The model will be developed, tested and directly applied to support and leverage results of the Government of Barbados’ on-going Pilot Coral Nursery Project. If the model is successful, it will allow the pilot coral nursery program to be scaled nationally. An expanded more comprehensive, well-maintained coral nursery program is more likely to be sustainable and capable of achieving systemic impact.
In addition, by creating one of the first private-led coral restoration programs in the Caribbean and incorporating links with regional scientific and marine organizations, the project can serve as a model for other Caribbean countries with reefs, and eventually, countries globally (Australia, Indonesia, Philippines, etc.)

V. KNOWLEDGE VALUE 

The proposed MIF project will contribute to the knowledge of the PROADAPT facility (financed by MIF and the Nordic Development Fund), which is aimed at building climate resilience within the MSME spectrum in the LAC region. In particular, important knowledge is expected to be obtained in attributing precise value to natural capital and assessing its adaptive capacity in the face of increasing climate variability. The PROADAPT facility brings lessons learned in terms of adaptation and climate change. The main lesson learned being that it is crucial to define the business case for investing in adaptation for each of the stakeholders relevant to a project. 
The proposed project will contribute to bridging the knowledge gap of PROADAPT, which is what business models are capable of building climate resilience, be financially viable and protect livelihoods from the increasing impacts of climate change. 
The proposed project will be implemented in close partnership with the Government of Barbados’ Coastal Zone Management Unit (CZMU) which has begun the implementation of an Ecosystem-based Adaptation Pilot Project in Coral Reef Restoration, under the Coastal Risk Assessment and Management Program financed by an IDB (Loan 2463/OC-BA). Under this pilot project marine coral nursery sites and recipient sites (along both the south and west coast) will be piloted; and guidelines for transplantation, scheduling of evaluation, maintenance and assessment plans will also be established. These inputs will inform activities to be implemented under the MIF project. 
The nursery program and restoration initiative will be integrated within the context of large country-wide initiatives including integrated coastal and watershed planning and marine spatial planning. Many of these important initiatives are already ongoing under the leadership of the CZMU with the continued support of the IDB under the Country Strategy 2015-2018.
The project will benefit from lessons learned arising from the following key projects: 

(i) ATN/ME-13126-BA Coral Gardening to Enhance Tourism, Support Coral Reef Restoration in the Dominican Republic: the following key lessons learned arising from this project have been applied during the design of the Barbados project: 
· Need for early and sustained engagement with beneficiaries is necessary to ensure beneficiaries perceive their interests are being captured thus ensuring their sustained involvement in the project. The Bellairs Research Institute has a long association with a wide range private, public and civil society stakeholders, including key agencies in the environmental and conservation field. The EA has worked closely with the MIF team to identify and ensure key stakeholders are actively involved, commencing with their early engagement in stakeholder consultations during the design of the project. A number of these agencies will become strategic partners, leading key aspects of the project, and driving beneficiary participation. 
Need for adequate institutional capacity and provision for specialized inputs: adequate provisions must be made for internal capacity (operational and financial support) as well as specialized inputs from expert consulting services given the highly specialized nature of the intervention area. Through its extensive network, the EA for the Barbados project has access to specialized inputs from the public and private sectors, as well as academia and civil society.  Also, under the IDB Loan, the CZMU continues to bring specialized consulting services in highly specialized areas of relevance to the project. 
(ii) ATN/ME-12887-RG Climate Change, Coastal Community Enterprises, Adaptation, Resilience, and Knowledge (CCCCC-ARK): provides lessons learned on the best mechanisms for community-based adaptation.  These lessons include:  the importance of describing the economic benefits of action in a holistic manner so that all stakeholders are able to see how their interests intersect (i.e. linking beach health to tourist arrivals to service demand, etc.); a need to ensure that the executing agency has technical skills in marine management; and management mechanisms for informal private protected areas.  By involving CARIBSAVE in the Association, the project will also leverage CARIBSAVE’s existing analyses of MSMEs in the tourism value chain, as well as their CARIBSAVE’s scientific knowledge on climate change, coastal zone and specifically coral restoration in the region.

(iii) Carlisle Bay (Barbados) Marine Management Framework: There is one successful example in Barbados of collective, voluntary action in marine management amongst key stakeholders (including the Government of Barbados’s Coastal Zone Management Unit (CZMU)), dive operators, fisher-folk, residents and hoteliers) located and operating on the Carlisle Bay on the South Coast. This group has established a multi-stakeholder marine management framework which functions as a voluntary Marine Protected Area (MPA). The main lessons learned arising from this initiative has been its success in obtaining results through intense public awareness/educational campaigns (financed by CZMU); engagement with the local community, tourists and other users; and voluntary monitoring. However, as the initiative remains unlegislated and largely voluntary, there have been some important lessons regarding the limitations to its potential scope and impact. 

As a result the CZMU is presently finalizing a proposal for submission to government  for designation of this area as a formal MPA. Once regulated, the area will benefit from the full protection of a designated marine reserve. In addition, the existing laws of Barbados allow for protection of sensitive marine sites. Under this legislation the CZMU is preparing to apply to the Town and Country Planning Department for permission to buoy-off pilot nursery sites that will be established outside of the existing protected marine area. Once applications have been processed (usually within 6 months) CZMU will, using the Government Information Service (GIS) and other means, roll out national and targeted public awareness campaigns to ensure users and stakeholders are aware of the importance of these sites and the need to respect the physical boundaries established and administered by the Government in this regard. The combined impact of expanding MPA protection and designation of sensitive marine sites will provide sufficient regulation of the coastal environment to ensure the project activities are not at risk. 

Meanwhile the project will also undertake complementary public awareness activities aimed at building greater understanding amongst stakeholders and users of the importance of reef systems and garnering long-term attitudinal change in support of the conservation effort. 

VI. EXECUTING AGENCY AND STRATEGIC PARTNERS
Executing Agency 
Bellairs Research Institute (Bellairs), a McGill University facility, will be the Executing Agency for this project.   Bellairs was founded in 1954 and remains Canada's only teaching and research facility in the tropics. Bellairs is incorporated under the Barbados Companies Act (Cap 308), as a non-profit company. The governance structure includes a 15 member, non-executive Board of Directors including a Chairman and an Academic and Managing Director
The Institute hosts local and international students and scientists for field courses, workshops and research projects involving both marine and terrestrial environments. Bellairs maintains a close association with local academic, government, private, and non-government organizations in all of its operations. Bellairs directly implements and participates in development projects with local communities and engages in national awareness and public relations campaigns on issues of relevance to the marine and terrestrial environment.  Research at Bellairs has broadened to a wide spectrum of disciplines in the natural and social sciences, such as environmentally-sound business, international development studies, food security, bio-resource engineering, climatology, ecology, water management and sustainability.
Bellairs has maintained a long-standing strong reputation as a key actor in Barbados on matters relating to the protection and preservation of the marine environment. The work of Bellairs on coral communities began with Emeritus Professor John B. Lewis who was the first Director of the Institute.  Professor Lewis published over thirty scientific papers on the marine ecology of Barbados, beginning with seminal works on coral reefs in the 1950s and 60s. This work was continued by subsequent Directors and students, most notably Professor Wayne Hunte who is currently the Pro Vice Chancellor, Research, at the University of the West Indies.  
The current Board of Directors of Bellairs is also distinguished in the area of marine ecology by Dr. Leonard Nurse who is a graduate of McGill in Geography, and a Nobel Laureate in the field of Climate Change.  Dr. Nurse is a previous Director of the Coastal Zone Management Unit of the Government of Barbados. 
Through the skill-sets of all Board Members and multi-disciplinary academic mentoring model, Bellairs currently enjoys a strong relationship with a wide range of academic, public, private and civil society actors.  This is continuously strengthened by the Barbados Field Studies Semester programs for McGill students who undertake internships in collaboration with mentors in Barbados.  The research, monitoring, and evaluation components of this project would be the subject of such internships. 
Bellairs is a member of the Barbados’ IDB Country Office Civil Society Consultative Group (ConSoc), currently made up of thirteen representatives of the Barbados Civil Society.
Strategic Partners
The project emphasizes the need for engagement with strategic partners – support for which will be formalized and sustained particularly under Component 1: Creating a Resilient Partnership Ecosystem. To enhance extensive on-going work in the area of coral restoration in Barbados, and build on expertise across the region, the EA will engage strategically with the following key partners:
(i) The Ministry of the Environment’s Coastal Zone Management Unit (CZMU) (see section V. Knowledge for details) who have begun the implementation of the Pilot Coral Reef Nursery Program, under the Coastal Risk Assessment and Management Program financed by an IDB (Loan 2463/OC-BA). The EA will work very closely with the CZMU ensuring a strong partnership and collaboration on relevant activities. 

(ii) CARIBSAVE a Regional not-for-profit organization headquartered in Barbados. CARIBSAVE is the Caribbean chapter of the INTASAVE Group, a global not-for-profit organization. CARIBSAVE works across four key areas including: (i) Climate Change Science, Policy and Practice; (ii) Low Carbon Development and Renewable Energy; (iii) Society and Sustainable Livelihoods and (iv) Biodiversity, Ecosystems and Marine Conservation. This project will build on the CARIBSAVE’s extensive relevant work and expertise.

(iii) Hotels: the EA will collaborate closely with large hotels located on the adjacent coastline to the key sites for this project, including, (but not limited to): Colony Club, Crystal Cove, Hilton, Tamarind Hotel, The House and Turtle Beach Hotel. The EA will engage with hotels in activities proposed under Component 2: Development of the Business Model. This component will inter alia design a program aimed at mobilization Hotels’ participation through corporate social responsibility/sponsorship initiatives – to support sustainability of the intervention.

(iv) Other key partners, who will transfer scientific knowledge into the project, and be targets for project knowledge transfer on the business model at the end of the project include: 

· Fragments of Hope (Belize) is a non-profit group whose mission is to (i) re-seed devastated reefs with genetically robust, diverse and resilient corals that will mature to spawning age/size, and (ii) to begin to understand the biology and mechanisms of coral bleaching (i.e. the role of the coral host versus its symbiotic algae, the zooxanthellae when it comes to resisting or recovering from bleaching events).

· Discovery Bay Marine Laboratory (Jamaica) is a facility of the University of the West Indies dedicated to supporting research and the teaching of biology, chemistry, ecology, geology, hydrology and geography. The facility also seeks to apply the knowledge gleaned to the management of the natural resources in Jamaica's coastal zone and could potentially replicate and scale the proposed MIF intervention in Jamaica. 

· The Caribbean Community (CARICOM) Climate Change Centre (CCCCC) is the region’s Centre of Excellence on climate change. Officially opened in August 2005, CCCCC is responsible for coordinating the region’s response to climate change. It is repository and clearing house for regional climate change information and data and provides climate change-related policy advice and guidelines to the Caribbean Community (CARICOM) Member States through the CARICOM Secretariat. In this role, the Centre is recognized by the United Nations Framework Convention on Climate Change (UNFCCC) and other international agencies as the focal point for climate change issues in the Caribbean.   CCCCC will be a key agent for scaling the results regionally.

· IDB’s Climate Change and Sustainability Division’s (INE/CCS) RG-T2381 Coral Reef Restoration Project (Belize & Jamaica) has contracted both Fragments of Hope (Belize) and Discovery Bay Marine Laboratory (Jamaica) as executing partners. The objective of this ongoing project is to address knowledge gaps of coral species capable of surviving climate variation and change; and on this basis to support applied adaptation measures that will improve the resilience of these systems. In addition to the research objectives, this project will also directly support the implementation and expansion of coral propagation and restoration practices both Placencia (Belize) and the north coast of Jamaica. The project will also help to increase private sector involvement in the restoration efforts and actively disseminate information on best practices and lessons learned to research institutions, laboratories and public sector entities (with the mandate for coral reef protection or coastal zone management) across the Caribbean region.  The project is scheduled to end in the first quarter of 2016 and lessons learned and experiences will inform the implementation of the proposed MIF intervention on coral gardening in Barbados.
Both CORALL – Barbados and the EA for this project will establish close linkages with these agencies to ensure that lessons learned and best practice are distilled and applied to the Barbados program and context.
VII. COUNTRY OFFICE COMMENTS
This project is consistent with the Ninth General Capital Increase in Resources for the Inter-American Development Bank (GCI-9) (AB-2764), as it contributes to the overall strategic goals of (i) supporting development in small and vulnerable countries by reducing poverty and inequality and promoting sustainable growth; (ii) facilitating development through private sector, especially by increasing support for SMEs; and (iii) to protect the environment, respond to climate change. This project reflects the overall objective of the draft IDB’s Barbados Country Strategy 2014-18 which identifies as a priority area (iv) Integrated Coastal Zone Management and Climate Resilience (ICZMU) under which the Bank will “continue ongoing interventions and expand support for risk-based coastal planning, long-term shoreline protection and beach enhancement, including the use of hazard-resilient coastal infrastructure and ecosystems-based adaptation measures.” 
The proposed project is an excellent private sector and community driven complement to the extensive work that has been undertaken in Barbados to strengthen Integrated Coastal Zone Management and will leverage and strengthen the technical and economic impact and sustainability investments under the current IDB Loan 2463/OC-BA.  
Given the high level of foreign exchange earnings and private sector employment and micro business activity associated with the island’s dominant tourism sector, the proposed project is useful intervention to pilot and demonstrate private participation and investment to sustainable management and leverage of the island’s natural capital on which its tourism product is based. 
The participation of Bellairs Institute allows for a strong knowledge partner committed to the issue of sustainable leverage of natural capital and is entirely consistent with the organization’s mandate, programs and activities.  Bellairs Institute’s existing partnerships and knowledge of local conditions and key private and public sector stakeholders are a key asset. They are ideally positioned to take a lead on this project – bringing a strong reputation, convening power and ability to leverage private, public, civil society and community involvement - essential for this collective action intervention.


ANNEX I
The causes of the problem are complex and multifaceted, and include primarily the following: 
(i) Poor environmental practices such as littering and pollution from chemicals and other harmful substances primarily caused by domestic sewage and artificial fertilizers (for e.g. landscaping, golf courses and agriculture) hurt coral ecosystems. Overuse of these chemicals is weakening natural reef systems across coastal communities. This is particularly evident in the West Coast where there is a prominence of large well-landscaped hotels and golf courses combined with the lack of adequate sewerage systems. Poor water quality impacts negatively on the overall health of offshore corals. 

(ii) A generalized lack of awareness of the drivers of coral degradation among dive operators, fisher folk, and the general population perpetuates the continuation of harmful practices including:  
· Harmful fishing practices such as anchor damage, which causes significant physical loss to reef structures; negative fishing practices (such as use of “take-all” nets) and overfishing on reefs (which harbor juvenile fish) have negatively impacted the already fragile coral reef ecosystem. 
· Careless recreational users including e.g. leisure boats anchoring on reefs (particularly where there is a lack of proper off-shore moorings); and recreational divers/snorkelers may also upset coral ecosystems by causing physical damage, operators may also harvest corals and/or disperse sand on vulnerable areas of the reef. 
· Excessive use of the reef over its carrying capacity due to an absence of rules to regulate numbers of visits/visitors to an already stressed environment. Visitors scare off fauna such as fish that feed off algae and therefore keep a “clean reef”, or accidentally step on the reef, leave garbage and other polluting agents, etc.

(iii) The lack of a national framework for institutionalized coordination and engagement amongst public and private stakeholders fosters the perception of “competing interests”.   Various  sectors do not work together to implement holistic solutions. The government has a dedicated unit devoted to coastal issues called the Coastal Zone Management Unit (CZMU). The CZMU oversees coastal policy, research, and programs, and has the mandate to collaborate with the private sector. However, the lack of a private body to liaise with the CZMU results in competition among private interests and difficulty in partnering with the government in a systematic way.  The solution to the coral problem requires a multi-sectoral, integrated approach that involves all sectors – public and private, specifically targeting the private sector business interests, whose livelihoods and sustainability are linked to maintaining viable coastal ecosystems.  

(iv) Inadequate legislated protection of the marine environment means that the Government cannot solve this problem alone. There is currently only one small no-take marine-legislated Marine Protected Area (MPA) in Barbados, the Folkestone Park and Marine Reserve on the West Coast. The resources required to indefinitely support an expanded base of MPAs are too large for the public sector alone to sustain. There is a high-cost (both human and capital) associated with engagement of local communities and multi-stakeholder users to establish, implement and police MPAs. Non-public mechanisms are needed to support, maintain, and manage coastal resources.  The project will ensure compliance with any permitting/reporting requirements of the country.
These problems affect the beneficiaries in various ways:
(i) Hotel employment: Higher intensity wave action and sea-swells, resulting in increased beach loss, particularly during the January to March period, has become a significant and growing concern to hoteliers, as this period of high-tides coincides with the peak tourism season (December to April). Beach loss is experienced acutely on Barbados’ Platinum Coast (on the west coast) where most high-end resorts which employ large numbers of people are located. The Platinum Coast is impacted by this phenomenon more than other coastal areas, given that recreational beaches and sandy bays tend to be narrower here than in other parts of the island. Beach erosion has become so severe in this area that  hotels face the possibility of temporary closure, should the quality of the beach experience decline to unacceptable levels. High-end operators are especially unlikely to compromise on the excellence in their product offering, given the reputational risk, as many depend heavily on return guests[footnoteRef:32].   There are approximately 14,000 to 16,500 thousand workers[footnoteRef:33] employed in hotels and restaurants in Barbados. Closure of these tourism businesses, even for a short period, would result in a loss of thousands of jobs, particularly for lower-income employees. [32:  MIF consultation with Beach Regeneration Inc. founded by the Sandy Lane Hotel Board of Directors. BRI Inc.’s mandate is to identify and implement measures to arrest beach-loss in the Sandy Lane Bay (March 2015);]  [33:  Ministry of Tourism and International Transport Statistics (2014). Variations account for (high-low) seasonality. ] 


(ii) Fisher folk:  There are approximately 2,125 registered fisher folk in Barbados[footnoteRef:34]. As a result of habitat and biodiversity loss, fisher folk are forced to travel further out in the ocean to catch fish, resulting in higher fuel costs, and many have cut back on the number of days they fish.  As a result, the volume of the catch and sales have fallen, resulting in reduced incomes.   [34:  Fisheries Division Statistics (2015)] 


(iii) Dive Operators:  There are approximately fifteen (15) dive operators in Barbados, most of whom are micro and small businesses. Dive operators are particularly affected by degraded coral, as the primary motivation for most divers to visit the country is to see coral and reef fish.  Dive operators report that declining coral quality has already manifested itself in lower incomes, as customers, disappointed in the seascape they see, do not return as repeat customers, as had been the case in the past. This effect has been documented by tour operators in the stakeholder meetings held to prepare this abstract.

(iv) Sea-based Tour Operators: These entrepreneurs include an estimated twenty-five (25) small and medium businesses such as catamaran, glass bottom and other boat tour operators. Their livelihoods are also negatively affected by the declining health of the reefs and dependent flora and fauna. Low levels of customer satisfaction, due to the condition of the reefs affects client demand, resulting in income loss. 

(v) Economic Impact: Tourism is a primary contributor to GDP and particularly foreign exchange earnings. In the medium to long term a reduction in the number of visitors and/or length of visitor stays due to hotel closures and degradation of beaches and marine ecosystems - which are the primary draws for the Barbados tourism product - will have a negative impact on the economy. 
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