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Submission Date: August 14, 2009

Resubmission Date: September 28, 2009
	Indicative Calendar*

	Milestones
	Expected Dates
mm/dd/yyyy

	Work Program (for FSP)
	

	CEO Endorsement/Approval
	Oct 2010

	Agency Approval Date
	Dec 2010

	Implementation Start
	Jan 2011

	Mid-term Evaluation (if planned)
	Nov 2011

	Project Closing Date
	Jul 2012


* See guidelines for definition of milestones.
part i:  project IDentification                                                        
GEF Project ID
: 4060

Project duration: 18 months
gef agency Project ID: 4340
Country(ies): Jamaica
Project Title: Introduction of Renewable Wave Energy Technologies for the Generation of Electric Power in Small Coastal Communities in Jamaica
GEF Agency(ies): UNDP
Other Executing partner(s): Ministry of Energy and Mining, and the Petroleum Corporation of Jamaica’s Centre of Excellence for Renewable Energy
GEF Focal Area (s)
:  FORMDROPDOWN 

 FORMDROPDOWN Climate Change
GEF-4 Strategic program(s): Technology Transfer, CC-SP4
Name of parent program/umbrella project (if applicable):      
A. Project framework  
	Project Objective:  The main objective of the project is the introduction of renewable wave energy in a Small Island Developing State like Jamaica for the electrification of coastal rural communities (both on and off-grid) and to contribute to lowering the risk of these communities exposure to high energy storm waves. 

	Project Components
	Indicate whether Investment, TA, or STAb
	Expected Outcomes
	Expected Outputs 
	Indicative GEF Financinga
	Indicative Co-Financinga
	Total ($)

c =a + b

	
	
	
	
	($) a
	%
	($) b
	%
	

	1. Wave Energy Conversion Technology Assessment
	TA, STA
	Enhanced knowledge of potential Wave Energy Conversion Technology (WEC) applications; Improved knowledge of WEC system benefits, availability and costs. 


	Documented Techno-economic feasibility assessments of potential WEC application projects, and of local production of WEC components.
	20,000
	22
	70,000
	78
	90,000

	2. Capacity Building and Training
	TA
	Enhanced capability and capacity of institutions in charge of renewable energy in the country on WEC systems and potential 
	Workshop and training courses to increase technical capabilities of government agencies and targeted civil society institutions (NGOs, universities, consulting companies) developed and delivered
	40,000
	33

	80,000
	67
	120,000

	3. Policy and Regulatory Support
	TA
	Approval and implementation of policies and regulations supportive of WEC projects
	Regulatory Framework about Wave Energy in place.  Short Term National Wave Energy Strategy defined
	90,000
	38
	150,000
	62
	240,000

	4. Demonstration Wave Energy Pilot Projects
	TA, Investment
	Increased WEC applications in rural coastal communities, with resulting GHG emission reduction, energy independence, and storm waves coastal vulnerability reduction.
	Documented results of the implemented WEC application demos; Identified and designed other WEC application projects
	500,000
	35
	950,000
	65
	1,450,000

	5. Project management
	
	
	
	65,000
	35
	120,000
	65
	185,000

	Total project costs
	
	


	
	715,000
	33
	1,420,000
	67
	2,135,000


           a   List the $ by project components.  The percentage is the share of GEF and Co-financing respectively of the total amount for the component.
        b  TA = Technical Assistance;  STA = Scientific & Technical Analysis.

B.    Indicative Co-financing for the project by source and by NAME (in parenthesis) if available, ($)

	Sources of Co-financing
	Type of Co-financing
	Project

	Project Government Contribution
	In-Kind
	500,000

	GEF Agency(ies)
	
	

	Bilateral Aid Agency(ies)
	Grant
	120,000

	Multilateral Agency(ies)
	Grant
	300,000

	Private Sector
	Cash
	500,000

	Total Co-financing
	
	1,420,000


C.  Indicative Financing Plan Summary For The Project ($)
	
	Previous Project Preparation amount 
	Project 
	Agency Fee
	Total

	GEF 
	
	715,000
	71,500
	786,500

	Co-financing 
	
	860,000
	
	

	Total
	
	1,575,000
	
	786,500


D.   GEF Resources Requested by agency (ies), Focal Area(s) and country(ies) 
	    GEF Agency
	Focal Area
	Country Name/

Global
	(in $)

	
	
	
	Project (a) 
	Agency Fee (b)2
	Total c=a+b

	
	
	
	
	
	

	Total GEF Resources
	
	
	
	
	

	
	
	
	
	
	


part ii:  project JustiFication
A. State the issue, how the project seeks to address it, and the expected global environmental benefits to be delivered:  
The reduction of emissions of green house gases (GHG) and relevance and importance of the introduction and use of renewable energy technologies, especially for clean electric power generation, to contribute to these reductions is common knowledge.  Within the new technologies that are being developed in the last few years for clean power generation, those based on marine renewable resources (especially wave, tidal, current) have great potential, due to its concentrated power and high predictability.
 It is expected that the average growth in electricity generation based on marine renewable resources (wave and tidal) will be around 12% in the period 2007 – 2015.
  Realizing this, countries like Ireland
 and Portugal
 have developed national strategies for the introduction of marine renewable power and others, like New Zealand
 and the UK,
  created funds and other incentives for the same purpose. The US, a late comer in this sector, has gone further and passed the ‘‘Energy Independence and Security Act of 2007’’ in December 2007 with a specific section (Subtitle C) on Marine and Hydrokinetic research and development.
 Other countries in tropical regions are starting to take note of the progress of wave energy and are including marine-based renewable energy in their development policies
 and regulatory frameworks to promote the introduction and use of this resource potential.
,

Until recently, all wave energy conversion (WEC) technologies were being developed in industrialized countries
 with high energy intensity seas (average wave height 2 meters and above) and were conceived to ultimately work in central grid-connected generation wave farms or parks. Developing marine renewable energy technologies in these temperate weather countries has led to conceptualization of technologies with high capital costs per installed kW capacities due to survival features in the designs (Pelamis, for example, one of the most well known offshore wave energy technologies, is designed to survive waves of up to 28 meters high).   This has led European groups such as WaveNet,
 to infer that most of the shoreline/nearshore wave power devices start to become economically competitive at wave power levels of 40 kW/m and above (i.e., waves of aprox. 3 meters high @ periods of 10 second)
, and that some of the offshore wave power devices also start to become economically competitive at offshore wave power levels of 30 kW/m and above (i.e., waves of aprox. 2.7 meters @ periods of 10 seconds).

Since most developing countries, especially those in the tropical regions, have low energy intensity seas with average wave power levels of 3 to 15 kW/m
, the above mentioned issue results in an erroneous tendency within the renewable wave energy technology developers in industrialized countries to believe that the majority of tropical countries are not or will not be beneficiaries of this type of technology because of their low energy intensity seas.

If the technological development of marine renewable energy technologies continues to be concentrated in countries with temperate weather and oriented to work in high energy intensity seas, most countries, especially those in tropical regions which are home to the majority of poor populations, would not benefit at the short and medium term from this immense renewable energy resource.

If marine renewable technology for power generation were to be conceptualized to work in a distributed generation manner (not centralized), oriented to benefit small communities (50 to 400 people) and, in the case of wave energy conversion, survive waves of up to 5-7 meters high
 (not 28 meters high as the Pelamis), capital and operation and maintenance costs would be much lower than those projected by actual technology developers. This would allow developing countries, especially small island states, to be beneficiaries of marine renewable technologies.  Since the size, capacity and costs of these tropical-environment conceptualized technologies would be lower than its temperate-environment counterparts, the deployment and testing could be expedited.  Already there are companies developing wave energy conversion technologies for Tropical seas and projects being pursued to introduce renewable wave energy in the Caribbean. 
, 

The proposed project will contribute to the reversal of this tendency in the development of marine renewable energy technology, and to accelerate the introduction, conceptualization, development and use of marine technologies adapted to tropical environments.  The proposed project would demonstrate, through pilot projects, that renewable wave energy technology is applicable in Small Island Developing States, not only for distributed electric power generation but also for beach erosion control and reduction of vulnerability due to storm waves.
During the implementation of the proposed project, one or two small coastal communities will benefit from renewable wave energy in Jamaica.  It is estimated that in the mid-term (2 to 5 years), due to replication of similar projects in Jamaica and other Small Island Developing States in the Caribbean Region, a large number of small coastal communities, especially those isolated communities that either do not have electric power or depend on diesel electric power generation distributed through mini-grids, will benefit from wave energy conversion technologies.  A very preliminary estimation of the number of final beneficiaries in the mid-term could be up to 50 small coastal communities connected to distributed electric power generation based on marine renewable resources.  Taking an average number of 200 people per community, this means that around 10.000 people could potentially benefit from the action within 5 years.

The use of clean marine energies in Caribbean countries will not only contribute to stabilize the greenhouse effect and avoid serious interruptions of the climate, but also to reduce the costs related to the generation and use of energy especially in island countries where the cost of electricity at residential level can rise to above US$ 0.20/kWh. It is expected that the cost of electricity from wave energy converters in Jamaica (and many Tropical Islands) would be in the order of US$ 0,12 – 0,20/kWh, which would be competitive with PV solar, a technology usually used in rural electrification, and even competitive with some interconnected systems in the Caribbean Islands.
B. Describe the consistency of the project with national/regional priorities/plans:  
For Jamaica as a small island developing state climate change is of critical importance.  The impacts of a changing climate could have potentially a devastating effect.  Sea level rise will cause increased coastal erosion rates, flooding and compound the effect of extreme weather events such as hurricanes. At the same time, Jamaica is not a producer of fossil fuels and is therefore heavily dependent on the importation of fuels to meet its energy needs.  Currently 65% of foreign exchange earned is spent on imported fuel and this amounts to about 15% of Gross Domestic Product.  Thus a reduction on the amount of fossil fuel imported will directly aid in improving the Jamaican economy. The proposed project is in line with the Government of Jamaica (GoJ) aim to restructure the energy sector in the light of the country’s high dependency on imported oil as well as to maintain environmental balance. The GoJ has been introducing policies to promote the use of renewable energy, including Jamaica’s National Energy Policy 2009-2030 and the National Technology Assessment.  Although in the National Policy wave action is included in the definition of renewable energy resources, there are currently no projects being pursued to help in the introduction of wave energy conversion technologies.  The proposed project will catalyze this process. 
C. Describe the consistency of the project with gef strategies and strategic programs:  
Jamaica signed the 12 June 1992 and ratified the UNFCCC on the 6th January 1995.  The project is the GoJ response to the Call for Proposal for submitting technology transfer pilot project proposal under the Poznan Strategic Technology Transfer Program.  The project responds to a specific UNFCCC decision regarding technology transfer. The proposed project aims to reduce the long-term cost of wave energy conversion technologies (WEC) for Jamaica, and subsequently pass on the replication to other countries in the region. It is designed primarily to address the Climate Change Strategic Objective (SO-6) on supporting the deployment of new, low GHG emitting energy technologies.
 
D. justify the type of financing support provided with the gef resources: 
This is a request for a GEF mid-sized project grant.  The project responds to a specific UNFCCC decision regarding technology transfer.  Costs can be considered incremental in the sense that they support activities that aim to shift Jamaica off a business-as-usual path.
E. Outline the Coordination with other related initiatives: 
This technology is the first of its kind to be introduced to Jamaica therefore there are no other related initiative than are the same as this technology. Renewable energy initiatives have been usually the implementation of wind energy projects, solar photovoltaic energy projects and thermo solar projects for water heating.  The introduction of renewable wave energy technology in the island would be complementary and additional to other renewable energy initiatives. The introduction of this technology partly fulfills the stated policy of the Government of Jamaica to move to more alternate sources of energy since the vast majority is produced from carbon dioxide emitting oil with only a small percentage from hydro, wind, and solar. Being an island state, the move toward ocean based renewable energy resources makes sense since these resources have great potential and is close to many population centers. Additionally, the Jamaica Public Service Company has several power purchase agreements with independent power suppliers, an important component for the implementation of this project.  The Office of Utilities Regulation (OUR) has published guidelines for the framework for the addition of new electricity generation facilities to the national electric grid.
F. Discuss the value-added of GEF involvement in the project  demonstrated through incremental reasoning :    
Under a business as usual (BAU) scenario, wave energy technology would not be introduced in Jamaica in the short term (1 to 3 years) and the potential to adapt/transfer this type of technology to tropical seas would be delayed or hindered because wave technology developers will continue to test and commercialize technologies in temperate weather sites therefore making them less cost effective in less energy intense seas due to overdesigned features to survive harder temperate sea conditions.  The benefits of wave energy in the Caribbean Island Countries will not be introduced in these countries when they are being hard hit by financial crisis (less tourism) and higher cost of fossil fuels (already around US$ 70/barrel). Although wave energy is already competitive with solar PV in coastal communities
, rural electrification projects are still only putting emphasis in the use of the latter.
Each kilometer of coastline in Jamaica dedicated to wave renewable energy generation could reduce CO2 emission in approximately 6,000 to 8,000 tones and energize between 2,500 to 3,500 homes.  Wave energy projects rely on real time models to determine incoming wave conditions two to three days in advance; this would have the benefit of early warning for communities where these projects are placed.  Also, wave energy projects, when placed in nearshore locations, lower the energy of incoming waves, therefore lowering the risk to communities derived from storm waves. These global and local benefits will be missed in the BAU scenario.  And intervention of GEF would contribute to bring an alternative scenario where most of the local and global benefits just mentioned will become a reality.  The replicability of the intervention would be catalyzed by GEF involvement.
G. Indicate risks, including climate change risks, that might prevent the project objective(s) from being achieved, and if possible including risk mitigation measures that will be  taken:  
	Risks
	Rank
	Mitigation measures

	Insufficient coordination between Ministry of Energy and Mining and Petroleum Corporation of Jamaica’s Centre of Excellence for Renewable Energy prevents successful formulation and implementation of the project.
	Medium
	A strong commitment from the government and the political leadership of both institutions involved in the project minimize such a risk. 

	Low absorptive and technical capacities of national institutions and results in delays and sub-optimal performance of the project.
	Medium
	The project is a mid-sized project with a total budget within the financial scope of projects usually administered by the PCJ and the Ministry of Energy. Also, UNDP-GEF quality management procedures will be applied so as to secure high delivery rates throughout implementation. In addition, the project will introduce wave technologies at small community level so it is expected that capacities per machine will be low (50 to 100 kW).  The level of sophistication of technologies is not expected to be greater than that found in small metal ships and would show a high replicability potential under the Jamaican context. Introduction of more sophisticated innovations will mobilize technical assistance of international experts and will be accompanied by strong capacity building and training activities.

	Occurrence of natural disasters during preparation or implementation phase may deviate government and donors' attention and contribution from the project.
	Medium
	Wave energy technologies for small communities serve both as a distributed power generation technologies and beach erosion control and storm wave mitigation.   So, adverse natural conditions or climate change induced disasters that could possibly occur during the lifetime of the project would only reinforce the relevancy of the intervention as well as the political will to address the most pressing vulnerabilities to climate change.


H. describe, if possible, the expected cost-effectiveness of the project:  
The cost-effectiveness of the project will be fully determined in the project preparation phase.  The large-scale application of existing and near to market renewable technologies could contribute to cut the energy-related CO2 emissions. This project aims at analyzing and introducing through demonstration pilot projects, the best available and appropriate wave energy technologies for transfer to a Small Island Development State like Jamaica.  

For Jamaica, under business as usual (assuming the price of oil at US$ 100/barrel in 2008 dollars), the cost of imported energy is projected to increase from US$ 2.7 billion in 2008 to US$ 4.6 billion by 2020.  It is estimated that each barrel of oil could generate up to 595 kWh
. As an example of cost effectiveness of the project, Jamaica could have a potential wave energy resource of 3 - 5 MW per kilometer of its coast.  Each kilometer could generate around 6,000 to 8,000 MWh annually, equivalent to 10,000 to 13,500 barrels of oil annually. Since wave energy conversion technologies are expected to be in operation for 20 years or more, each kilometer dedicated to wave energy could generate the equivalent of 200,000 to 269,000 bbl of oil.  The total cost capital and operation costs for a kilometer dedicated to wave energy could be in the order of US$ 15 MM to 18 MM resulting in a cost of US$ 75-67/barrel equivalent (25 to 33% savings).  This very preliminary analysis does not consider revenues from the sales of CER in the carbon market derived from the registration of wave energy projects in MDL or similar mechanisms or future taxes on carbon emissions from fossil fuels.
I. Justify the comparative advantage of GEF agency: 
The proposed project is clearly within the comparative advantages of UNDP as stated in the GEF Council Paper C.31.5 “Comparative Advantages of GEF Agencies” (see summary matrix in Annex L). UNDP’s Access to Sustainable Energy Services priority area brings together energy access and climate change concerns (e.g. the 2007 Human Development Report’s focus is on Climate Change). UNDP’s sustainable energy portfolio is the largest of the six service lines, and comprises around 400 ongoing projects, spanning 160 countries with a total value of over $2 billion. Priorities within this area include: 

(a) Strengthen national policy frameworks for poverty reduction and sustainable development; 

(b) Promote rural energy services to support growth and equity;
(c) Promote clean energy technology (low GHG emitting, renewable energy and energy efficient technologies) for sustainable development;
(d) Increase access to financing for sustainable energy, for instance by providing greater access to developing countries.
part iii:  approval/endorsement by gef operational focal point(s) and GEF agency(ies)
A.   Record of Endorsement of GEF Operational Focal Point (S) on Behalf of the Government(S): (Please attach the country endorsement letter(s) or regional endorsement letter(s) with this template).

	Name
	Position
	Ministry
	Date (Month, day, year)

	Leonie Barnaby 
	 Permanent Secretary Senior Director – Environmental Management Division
	Office of the Prime Minister 
	August 10,2009


B.  GEF Agency(ies) Certification



	This request has been prepared in accordance with GEF policies and procedures and meets the GEF criteria for project identification and preparation.


	Agency Coordinator, Agency name
	Signature
	Date 

(Month, day, year)
	Project Contact Person
	Telephone
	Email Address

	John Hough,
UNDP/GEF Deputy Executive Coordinator
	[image: image1.png]/J?UF“]LL




	09/28/2009
	Oliver Page

Regional Technical Advisor
	507- 3024548
	oliver.page@undp.org




Annex 1
ANSWERS TO THE GEF SECRETARIAT COMMENTS TO THE PIF PRESENTED BY JAMAICA ON WAVE ENERGY TECHNOLOGY TRANSFER.

7. Will the project deliver tangible global environmental benefits? 

Secretariat Comment at PIF:   Likely, but information provided is too vague.

Response:

Wave energy is a clean energy that will not emit CO2 and therefore will contribute to climate change mitigation.  The proposed MSP will contribute to accelerate the introduction of wave energy technology in Tropical regions, especially small islands. 

It is expected that the cost of electricity from wave energy converters in Jamaica (and many Tropical Islands) would be in the order of US$ 0,12 – 0,20/kWh, which would be highly competitive with PV solar, a technology usually used in rural electrification and even competitive with some interconnected systems in the Caribbean Islands.

Additionally, many island countries in the Caribbean and other tropical regions have many small communities and key infrastructure such as road, bridges and ports very close to or on the water front that are very exposed to storm surges and high waves.  The project will contribute to the introduction of wave energy conversion technologies not only for distributed generation of electric power based on ocean renewable resources, but also for the mitigation of impacts of waves (by lowering wave energy reaching the coast) in communities, beaches and key infrastructure due to rising seas and stronger and more frequent storms and hurricanes, helping in adaptation to climate change.
9. Is the project design sound, its framework consistent & sufficiently clear (in particular for the outputs)? 

Secretariat Comment at PIF:   
Information about the concrete technology to be piloted (type, manufacturer, cost) is missing. This makes it impossible to judge whether with the amount of money to be invested tangible results on the ground will be achieved. The sources of technologies for the transfer are unclear. Including project partners from countries with gained experience is considered very crucial.
Response:

The table below outlines countries in which the technology is being used and the stage of development. There would be opportunities in the PPG stage to examine the possibilities for developing partnerships with other countries that have tried tested and proven the use of the technology.

[image: image2.png]mpany Class Technology Year Stage

Pelamis Wave Power Wave Attenuator 1998 Commercial

Wave Star Energy Wave Attenuator Denmark 2000 Pilot

AWS Ocean Energy Wave Point Absorber UK. 2004 | P&

Commercial

‘Wave Dragon Wave Overtopper Denmark 1987 Commercial

WaveGen Wave Odiatiig Ny UK. 1990 Commercial
Column

Oceanlinx Wave Oscillating Water Australia 1997 Commercial
Column

SyncWave Energy Wave Point Absorber Canada 2004 Prototype

WAVEenergy Wave Overtopper Norway 2004 Pilot

Seabased Wave Point Absorber Sweden 2003 Pilot

Offshore Wave Energy Wave Oscillating Water UK. 2001 Prototype
Column

ORECon Wave | OScilaling Water UK. 2002 | Prototype
Column

SeaPower Pacific Wave | OSCMRINGWaveSUGe | s graja | 1999 | Piot

Converter
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Fred. Olsen Wave Point Absorber Norway (1848) | Commercial
C-Wave Wave Attenuator UK. 2002 Prototype
S.D.E. Energy Wave Terminator Israel 1998 Commercial
Trident Energy Wave Point Absorber UK. 2003 Prototype
Ocean Navitas Wave Point Absorber UK. 2006 Prototype
Aquamarine Power Wave Gl UADEIES UK. 2007 Prototype

Converter





[image: image4.emf]Nova Oceanic Energy 

Systems, Inc.

    Wave  Terminator U.S. 2006     Pilot


Information about wave energy technologies can be found at the US Department of Energy’s Marine and Hydrokinetic Technologies Database: http://www1.eere.energy.gov/windandhydro/hydrokinetic/listings.aspx?type=Tech.
Additionally, the following figures show a comparison between different renewable technologies, including wave energy:
[image: image5.emf]
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12. Is the proposed project likely to be cost-effective? 

Secretariat Comment at PIF:   Discussed, but more concrete bottom-up approach should be used. 

Response:

Comparing with costs of introducing wave energy technology in other regions (UK, US, Portugal, etc.), we believe that pilot projects introducing wave energy in Jamaica with a MSP budget is possible and cost effective.  For example, the company Nova Energías Renovables, C.A., related to Nova Oceanic Energy Inc. in USA, is implementing a wave energy pilot project in Venezuela with a budget of US$ 400.000.  The first wave energy converter will be in placed by November 2009.  If approved, PPG implementation will evaluate the results of the Venezuelan project.  The cost effectiveness of the project will be fully assessed during the project preparation phase.  
21. Is the indicative co-financing adequate for the project? 

Secretariat Comment at PIF: No. Co-financing ratio is 1:1.2. This is not considered high leverage and thus not sufficiently meeting the criteria set out in the call for proposals for TT-Pilot projects. Fair budgeting and a medium project size is acknowledged, yet further co-financing from the private sector (e.g. sources of technology) or if appropriate investment banks would be considered beneficiary.

Response:

The possibility to access more private sources of financing from countries that are getting involved in wave energy is highly probable.  For example, just in July 2009, France set a target of 6 GW of renewable energy coming from marine resources including wave energy.  Some companies are already seeking possible pilot projects sites in Venezuela, Dominican Republic, British Virgin Islands and Guadalupe.  At the same time, some multilateral agencies that work in the Caribbean Region are increasing funding for renewable energy project (CAF just established a Renewable and Clean Energy Fund of US$ 30 millions in August 2009).  So, the possibilities of accessing multilateral and bilateral funds for co-financing are high.  The co-financing ratio has been increased to 1:2, and commitments for this financing will be sought during the PPG.
�    Project ID number will be assigned by GEFSEC.


�    Select only those focal areas from which GEF financing is requested.


� 	Project Preparation (PPG requested August 14, 2009) contemplates an activity of developing a financial plan and co-financing scheme where the definitive amounts, type of co-financing and possible sources will be identified and established.


� 	See Table 2 in “Green Light for Renewable Energy” (http://www.davy.ie/content/pubarticles/renewableenergynov2007.pdf).


� 	Ibid. Figure 9


�	http://www.google.co.ve/search?hl=es&q=www.marine.ie%2FNR%2Frdonlyres%2F86491414-3E7E-48E5-A0E1-287CA9191C61%2F0%2FOceanEnergyStrategy.pdf&btnG=Buscar&meta=


� 	http://www.maralgarve.com/Upload/estudos/Anexos/Relat%20energ%20ondas.pdf


� 	http://www.eeca.govt.nz/eeca-library/renewable-energy/marine/guide/guidance-note-marine-07.pdf


� 	http://www.scotland.gov.uk/Topics/Business-Industry/Energy/saltire-prize


� 	http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=110_cong_bills&docid=f:h6enr.txt.pdf


� 	http://www.arer.org/pj/articles/278_OCEAN-ENERGIES-IN-REUNION-ISLAND-INDIAN-OCEAN.pdf


� 	Dominican Republic Law 57-07 on Incentives for Renewable Energy 


� 	Republic of the Philippines. Renewable Energy Act” Nº 9513 of 2008


� 	Especially the UK, US, Canada, Ireland, and Australia


�	The WaveNet was set up as a European Commission Thematic Network to share understanding and information on the development of ocean energy systems. Several organizations from nine countries took part in the network. 


� 	The formula to determine the power (P) of a wave in kW/m is roughly P = 0,42 x H2 x T, where H is the significant wave height and T the wave period.


� 	WaveNet, Results from the work of the European Thematic Network on Wave Energy, Section D - Financing and economics, pages 290 -292, March 2003, See http://www.wavec.org/client/files/wavenet_economics_.pdf


� 	Waves of 1 to 2 meters high @ periods of 8 seconds


� 	In tropical seas, especially the Caribbean Sea, wave heights above 7 meters are not very common even during storms and hurricanes.


� 	Nova Oceanic Energy Systems is one company specializing in development of wave energy technology for Tropical seas.


� 	Institutions of Dominican Republic have been pursuing projects for the introduction of wave energy in the country (see http://siteresources.worldbank.org/DEVMARKETPLACE/Resources/205097-1234488846479/DM_2009_Finalists.pdf).


� This project complies with SO-6 and relates directly to the objectives of Operational Programme 7. 


� See Table 2 in “Green Light for Renewable Energy” (http://www.davy.ie/content/pubarticles/renewableenergynov2007.pdf). 


� http://bioenergy.ornl.gov/papers/misc/energy_conv.html. A barrel of oil contains 1,700 kWh. Assuming a 35% conversion to electricity, this gives 595 kWh/bbl.
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