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 Figure 1: Map of Grenada, Carriacou and Petite Martinique  
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GRENADA PILOT PROGRAM FOR CLIMATE RESILIENCE  
 

Summary of Strategic Program for Climate Resilience  
 

1. Country/Region:  GRENADA, CARIBBEAN REGION 

2. PPCR Funding Request (in 
USD million): 

Grant: US$8.0 million Concessional: US$12.0 million 

3. National PPCR Focal Point: Ms. Margaret Belfon, Head, Project Coordination Unit (PCU)  

4. National Implementing 
Agency (Coordination of 
Investment Strategy): 

Project Coordination Unit housed within the Ministry of Finance, 
Planning, Economy, Energy and Cooperatives  
 

5. Involved MDB The World Bank 

6. MDB PPCR Focal Point 
and Project/Program Task 
Team Leader (TTL):  

Headquarters-PPCR Focal 
Point: Kanta Kumari Rigaud 

TTL: Niels B. Holm-Nielsen 

7. Description of SPCR: 
 
(a) Key Challenges Related to Vulnerability to Climate Change/Variability:  

• Key infrastructure in the country is vulnerable to significant loss and damage from extreme weather events, 
sea level rise and storm surges; 

• Key natural resources like forests, beaches, soil and water have been damaged and threatened; 
• Lack of systems, expertise and facilities to collect, store and analyze relevant information and data on topics 

related to climate change;  
• Inadequate knowledge and awareness of potential impact of climate change and lack of technical skills to 

address them; 
• Policies, laws, rules and regulations related to climate change and disaster risk reduction need strengthening 

and the capacity to enforce these revised regulations need enhancement; and 
• Planning for a coordinated response to climate change and disaster risk reduction activities need 

improvement. 
 
(b) Areas of Intervention – Sectors and Themes 

• Investment Project 1: Disaster Vulnerability and Climate Risk Reduction 
• Investment Project 2: Forest Rehabilitation 
• Technical Assistance 1: Water Resources Assessment and Management Study 
• Technical Assistance 2: Roadmap for Coastal Zone Management 
• Technical Assistance 3: Improving the Use of Data & GIS for Climate Change Adaptation 
• Technical Assistance 4: Preparation of a Project for Rehabilitation of Bathway Sandstone Reef 

 
(c) Expected Outcomes from the Implementation of the SPCR 

• Improved resilience of infrastructure (housing, schools, old age homes, water supply, bridges); 
• Restored and improved forestry resources; 
• Improved government capacity for assessment and management Grenada’s water supply; 
• A roadmap for improved coastal zone management; and 
• Improving the use of data and GIS for climate change adaptation. 
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8. Expected Key Results from the Implementation of the Investment Strategy (Consistent 
with PPCR Results Framework): 
Result Success Indicator(s) 

(a) Investment Project 1: Disaster Vulnerability 
and Climate Risk Reduction 

Key Result: Reduced vulnerability to natural 
hazards and the adverse impacts of climate change 
in Grenada.  

• Improvements in flood mitigation/drainage works 
• Improvements in prevention of rock falls, landslides and 

erosion mitigation 
• Climate proofing of critical bridges 
• Increased drought resilience in water supply systems 
• Climate proofed public buildings, schools, old age homes 

and warehouses for emergency operations 
• Improved capacity for disaster response 

(b) Investment Project 2: Forest Rehabilitation 

Key Result: Reduced vulnerability to climate 
change through the restoration and preservation of 
valuable forest resources through effective land use 
practices that also promote sustainable livelihoods, 
contribute to environmental sustainability and 
reduce poverty. 

• Development of nursery 
• Production and propagation of seedlings 
• Acreage restored or brought under forests 
• Forest roads upgraded   

(c) Technical Assistance 1: Water Resources 
Assessment and Management Study 

 

Identify all water resources classified on the basis of use and 
catchment areas; undertake public education campaign for 
protecting and maintaining watersheds; undertake review of 
water policies and propose changes or additions; propose a 
roadmap for watershed management; propose training for 
capacity enhancement. 

(d) Technical Assistance 2: Roadmap for Coastal 
Zone Management (CZM) 

 

Charting a roadmap for systematic collection of data and 
information for CZM; propose changes to legislative and 
institutional framework for CZM; improve capacity for dealing 
with CZM issues; prepare a physical investment plan for CZM.   

(e) Technical Assistance 3: Improving the Use of 
Data & GIS for Climate Change Adaptation 

 

Providing Government with an Action Plan for the systematic 
improvement of its capacity in the use of GIS and other 
technologies and systems to plan for adapting to risks and 
vulnerabilities posed by climate change. 

(f) Technical Assistance 4: Preparation of a 
Project for Rehabilitation of Bathway 
Sandstone Reef 

Necessary information and designs to make technically sound 
and sustainable coastal zone investments. 

 

 

…cont./ 

 

9. Project and Program Concepts Under the SPCR: 
Project/Program 
Concept Title 

MDB Requested 
PPCR 

Amount ($)1 

Grant or 
Loan 

Expected 
co-

financing 
($) 

Preparation 
grant 

request ($) 

Total 
PPCR 

request 

MDB 
Fee 

                                                
1 Includes preparation grant and project/program amount.  
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Investment Project 1:  WB 15.2 Grant/ Con. 10.0 - 15.55 350 

Investment Project 2:  WB 3.8 Con. - - 4.1 300 

Technical Assistance 1:  WB 0.4 Grant - - 0.4 - 

Technical Assistance 2:  WB 0.2 Grant - - 0.2 - 

Technical Assistance 3:  WB 0.3 Grant - - 0.3 - 

Technical Assistance 4: WB 0.1 Grant - - 0.1 - 

TOTAL 20.0     0.65 

 

10. Timeframe (tentative) – Approval Milestones 
Investment Project 1: June 2011 

Investment Project 2: December 2011 

11. Key National Stakeholder Groups Involved in SPCR Design and PPCR Consultation Process: 

• Ministry of Finance, Planning, Economy, Energy and Cooperatives  
• Ministry of Environment, Foreign Trade and Export Development 
• Ministry of Health 
• National Water and Sewerage Authority (NAWASA) 
• National Disaster Management Agency (NaDMA) 
• Airports Authority of Grenada 
• Grenada Board of Tourism 
• Grenada Solid Waste Management Authority 
• Ministry of Agriculture, Forestry & Fisheries  
• Ministry of Works, Physical Development & Public Utilities 
• Ministry of Housing, Lands & Community Development  
• Ministry of Tourism 
• NGOs and academics  
• Hotel Association 

• Grenada Electricity Services, Ltd. (GRENLEC) 

12. Other Partners Involved in SPCR: 
Inter-American Development Bank, Caribbean Development Bank, United Nations Development Program, 
Department for International Development (UK), University of the West Indies 
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PART 1 
 

Introduction and Background 
 
Small Island Developing States (SIDS) such as Grenada are characterized by their relatively small 
size and remoteness, limited natural resource base, limited human capacity and technical capability, 
and fragile ecosystems. Grenada is also susceptible to the vagaries of natural hazards like hurricanes 
and other extreme weather events. The onset of the climate change phenomenon has imposed new 
hazards on Grenada and exacerbated existing ones.  
 
The state of Grenada consists of the three islands of Grenada, Carriacou and Petit Martinique and 
lies between Trinidad and Tobago to the south and Saint Vincent and the Grenadines to the north.  
It is the southernmost of the Windward Islands with the largest island being Grenada which is 34 
km (21 miles) long and 18 km (12 miles) wide and the three islands taken together have a land area 
of 345 sq. km (133 sq. miles). The country is characterized by humid tropical climate, with 
relatively constant temperatures throughout the year averaging 26 degrees centigrade. The dry 
season runs from January to May and the rainy season from June to December. Carriacou and Petit 
Martinique generally receive lower levels of rainfall and during the dry season can experience 
severe drought conditions.  
 
Grenada is already experiencing the impact of climate change and climate variability. Two 
hurricanes in the space of ten months followed a prolonged dry period.  Hurricane Ivan, which 
impacted the country in September 2004, severely damaged the productive sectors resulting in 
economic contraction, dislocated the labor force and caused extensive disruption to key 
infrastructure like electricity. Following the recovery from Hurricane Ivan, Hurricane Emily struck 
the Northern part of the island, further affecting the food crop sector.  The most vital sectors 
susceptible to climate change in Grenada are: water resource management, coastal infrastructure, 
human health, agriculture and tourism. Future programs and development activities in Grenada 
must focus on these sectors.  
 
The Pilot Program for Climate Resilience (PPCR) housed within the Strategic Climate Funds (SCF) 
established under the Climate Investment Fund (CIF) aims to help countries transform to a low-
carbon climate resilient development path, consistent with poverty reduction and sustainable 
development goals. The PPCR is expected to complement the currently available adaptation 
financing for climate resilience in development planning, and assist in the development of core 
development policies and strategies. PPCR is designed to catalyze a transformational shift from the 
“business as usual”, sector-by-sector and project-by-project approach to climate resilience by 
promoting a participatory approach towards development of a broad-based strategy to achieving 
climate resilience at the national level in the medium to long-term.  
 
Given Grenada’s vulnerability and limited capacity to adapt to climate change, its experience in 
dealing with natural disasters, and its commitment to mainstreaming climate change in its policies 
and planning, the country was nominated to participate in the PPCR. Pilot countries accepted into 
the PPCR include: Bangladesh, Bolivia, Cambodia, Mozambique, Nepal, Niger, Tajikistan, Yemen 
and Zambia. Two regional programs - Caribbean and the South Pacific - are also included as 
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regional pilots. Grenada is one of six countries included in the Caribbean Regional Program.  The 
other countries participating in the Caribbean Regional Program are Saint Lucia, Saint Vincent and 
the Grenadines, Dominica, Haiti and Jamaica. 

 
As a PPCR pilot country, Grenada is eligible to receive financial and technical assistance to support 
its efforts to build climate resilience. PPCR also provides the added value of assisting the 
Government of Grenada (GoG) to manage its climate change adaptation resources efficiently and 
comprehensively, avoiding duplication and enabling a platform for leveraging support from other 
international development partners and the cooperation of the private sector. The pilot program 
adopts a consultative process that involves all relevant stakeholders and facilitates an enabling 
environment for multi-lateral development Banks (MDBs) and bilateral donors to work together in 
close collaboration with the GoG both in designing and implementing interventions. Cumulatively, 
the PPCR will contribute to fostering sustainable outcomes in the medium to long term. 

 
In its Expression of Interest (EOI), the Caribbean Regional countries requested the PPCR to focus 
on the following key areas: water resource management, management of coastal and marine 
resources, human health, agriculture, infrastructure and human settlements, tourism, disaster risk 
management, data capture and management.  It also requested assistance to demonstrate ways to 
mainstream climate vulnerability and resilience into national policies and plans, consistent with 
sustainable development goals. The GoG also appointed the Ministry of Environment, Foreign 
Trade and Export Development to collaborate with the Ministry of Finance, Planning, Economy, 
Energy and Cooperatives as the focal ministry for the PPCR and designated the Project 
Coordination Unit (PCU) housed within the Ministry of Finance, Planning, Economy, Energy and 
Cooperatives as the main counterpart.  
 
In accordance with the PPCR Guidelines, a First Joint Mission (JM) for Phase I was launched in 
August 2010 and consulted with the following agencies of the GoG: Ministry of Finance, Planning, 
Economy, Energy and Cooperatives; Ministry of Environment, Foreign Trade and Export 
Development; Ministry of Agriculture; Ministry of Health; Ministry of Tourism; Ministry of 
Housing and Community Development; National Water and Sewerage Authority (NAWASA); 
National Disaster Management Agency (NaDMA); Airports Authority of Grenada; Grenada Board 
of Tourism; and the Grenada Solid Waste Management Authority.  
 
The objective of the First Joint Mission was to:  
 

• Assist Grenada to define a clear process for formulating a Strategic Program for 
Climate Resilience (SPCR); 

• Assist Grenada to finalize the proposal for undertaking the tasks for Phase I of the 
PPCR pilot program; 

• Assist Grenada with the Scope of Work for development of the SPCR; and 
• Participate in the stock-taking exercise for climate change related country level 

activities underway by state, non-state actors and development partners. 
 

A Second Joint Mission was held on February 17, 2011 with the intention of achieving the 
following objectives: 
  

• review the draft SPCR and Investment Plan and provide recommendations;  
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• discuss the likely impacts of the proposed projects on the main beneficiaries, the 
implementing agencies and cost and justification for those projects, and to provide 
recommendations; and 

• agree in principle on the components of the financial program. 
 
The Second  Joint Mission met with the Ministry of Foreign Affairs, Environment, Foreign Trade 
and Export Development, Ministry of Finance, Ministry of Agriculture, Ministry of Housing, Lands 
and Community Development, National Disaster Management Authority (NaDMA), Grenada 
Airport Authority, and the Grenada Electricity Services (GRENLEC).   
 
The outcome of the Second  Joint Mission was a full endorsement of the proposed investments and 
strategies presented in this SPCR by national stakeholders and participating MDBs (Inter-American 
Development Bank and World Bank). 
 
In line with country specific development plans and the CIF guidelines, this country specific SPCR 
for Grenada has been developed as a broad-based strategy for achieving climate resilience at the 
national level in the medium and long-term. It was designed through an inclusive and participatory 
process involving relevant stakeholders with particular reference to the beneficiaries, especially 
women and communities located in the vulnerable coastal areas.   
 
This SPCR document is divided into three parts. Part 1 provides the background and rationale for 
PPCR interventions; Part 2 summarizes the overall approach and justification in light of the 
country’s agreed strategic approach to climate resilience and provides the details of the proposed 
Investment Program and Technical Assistance proposals. Finally, Part 3 outlines the request for 
funds to implement the proposed investment program, feasibility studies and associated analytical 
and technical design tasks. 

As for all SPCRs, project details will be elaborated at the commencement of Phase Two 
implementation. Similarly, the project preparation phase will be critical to further specification of 
proposed actions, including the development of more detailed Strategic Results Framework, 
especially the indicators and Means of Verification as this will need to also consider linkages to the 
Regional PPCR development of collective indicators for the Caribbean region. 

Caribbean Regional Track 
 
In May 2009, the Caribbean agreed to be one of two Regional Track pilot programs. The Regional 
approach addresses i) country investments in six vulnerable nations, and ii) region-wide activities 
addressing climate risks and vulnerabilities common to all Caribbean countries. 
 
Stakeholders came together late 2009 and agree on five regional actions to focus on: 

1. Monitoring and climate modelling 
2. Policy and institutional framework 
3. Up-streaming sustainable land management 
4. Capacity building 
5. Mainstreaming to integrate climate change 

 
The PPCR Regional Track Phase I is currently being implemented, and is overseen by the IDB. 
There are clearly a number of ‘commonalities’ that will be shared by the National SPCRs, and the 
Regional PPCR. While some of these commonalities correspond directly to one of the three 
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modules of the Phase I Regional Track activities approved for the regional program, some 
additional elements have been identified: 
 
Climate Risk Analysis. The analysis of the regional potential and existing impacts of climate 
change will most certainly be share and similar for the OECS countries and in fact all Caribbean 
countries. Similarly, the National analysis of climate risks (the climate science especially) will be 
also largely common to the OECS countries. 
 
GIS Data Sharing. It may be of significant (regional) value to share the respective GIS and data 
management needs/gap analyses undertaken by all regional participating countries. This should 
indicate likely actions best undertaken collectively (regional) and those that are country-specific 
(national).  
 
Legislative Review. Amongst many of the English-speaking countries of the Caribbean, there is a 
common basis of legislative instruments and controls. Investigations and review could therefore be 
undertaken for all those countries simultaneously. 
 
Tourism. Indeed, issues regarding climate change impacts on tourism, tourism locations and 
tourists’ behavior (e.g. arrivals forecasting), and the need to build resilience in this significant 
economic sector are also likely very similar between the Caribbean countries. There is an 
opportunity to streamline this sector analysis to share amongst all PPCR countries. 
 
Consultation Processes. The strategy for how to achieve an acceptable level of consultation and 
participation of stakeholders (public and private) in the PPCR planning and development process, 
could be shared amongst all countries for example. 
 
Private Sector. The opportunities for actively and meaningfully engaging the private sector should 
also be shared amongst all countries. In addition, the identification of priority hazard maps, and 
indeed all relevant climate an disaster data sets need to be made available to the Regional Track. 
Proposed training activities included in the investment programmes should also be shared and 
indeed, be the basis of the Regional Track training strategy. It would simply make good business 
sense to conduct collective trainings to build intra-regional cooperation amongst all SPCR 
countries. The following list summarises those regional activities already identified: 
 

1. Monitoring and Climate Modeling Activities  
 
A) Strengthening climate change modeling and monitoring capacity of regional organizations or 
regional group – e.g. strengthen the modeling group of CCCCC/UWI/ISMNET.  
 
B) Development of standards/protocols for collecting and managing data – this would also include 
improving the human and institutional capacity to collect and manage data. 
Development/implementation of Disaster Risk Management and Climate Change adaptation 
indicators in key economic sectors. Within this context, there could be the development of 
standards/protocols related to monitoring, evaluation and reporting of these indicators.  
 
C) Strengthening monitoring capacity by increasing the number of monitoring stations in the 
Caribbean especially in those countries with very limited resources e.g. Haiti. Provide pertinent 
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training of maintenance, data collection and analysis.  
 
D) Strengthen linkages between regional modeling and monitoring networks with the PPCR pilot 
countries.  
 

2. Enabling Environment (Policy and Institutional Framework) 
 
A) Expansion of the Comprehensive Disaster Risk Management program in the Caribbean; Ensure 
greater integration of DRM approaches with measures to integrate resilience to climate change 
(including measures to manage the impacts of climate change over the medium and longer-term) in 
the Caribbean, consider using pilot countries of the PPCR as case studies. 
 
B) There is an opportunity for the expansion of policy/legal framework to deal with issues related to 
climate change e.g. revamping of the land use or spatial planning legislation in the Caribbean to 
incorporate climate change resilience; development of new land codes/practices and guidelines. 
 

3. Raising the Political Profile of the Importance of Factoring in Climate Risks Into Sustainable 
Land­Use Management and Spatial Planning  
 
A) What are the outreach opportunities or options for “upstreaming” the issues to the political 
level?  
 
B) What is the role of regional organizations to facilitate awareness raising at the political levels?  
 

4. Capacity Building and Awareness Raising Aimed at Different Levels, Including Sectors and 
Policy Makers)  
 
A) Development and/or expansion of a platform for sharing information/data/best practices/case 
studies to all members states (in all major languages used in the Caribbean – English, French, 
Spanish and Dutch). Is there an existing platform that can be used for these purposes?  
 
B) Development of practical/user-friendly climate change training packages for:  

 - Policy/decision makers of key vulnerable economic sectors  
 - High level politicians  
 - Public awareness and communities  

 
C) Provide training on climate change modeling to scientists in the Caribbean (particularly those 
who are not part of the Caribbean climate modeling group and may have less capacity).  
 
D) Provision of “adequate information” on climate change and the impact of climate change in 
selected productive sectors.  
 
E) Strengthening regional coordination, planning and active participation in the UNFCCC.  
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5. How to Integrate Climate Change Into Development and Budget Planning  
 
A) Enable dialogues at the regional level with policy makers from different sectors – Planning, 
Finance, Agriculture, Education, Water, etc.)  
 
B) Need for innovative financial mechanisms to support the implementation of adaptation measures 
in the different sectors e.g. explore use of carbon taxes/levies and how PPCR can provide seed 
funding to support piloting and/or scaling-up of such financial mechanisms.  
 

Following recent discussions with the Lead Consultant for the Regional Track, as this process is 
just coming on line at the time of writing this document, there was little concrete opportunity to 
commence any practical measures to provide the Regional Track with some direction on how to 
“add value” to the on-going National SPCR preparations. 
 
Needless to say, the Regional Track will need to thoroughly consider the specific needs of the 
nations that make up the pilot countries to which the regional initiatives will serve and respond, as 
indicated in the summary below2: 
 
The Regional PPCR intends to: 
 

• Pilot and demonstrate approaches for integration of climate risk and resilience into 
development policies and planning; 
 

• Strengthen capacities at the national levels to integrate climate resilience into 
development planning; 

 
• Scale up and leverage climate resilient investment, building upon other ongoing 

initiatives; and 
 

• Enable learning by doing and lesson sharing at the country, regional and global levels. 
 
Strengthen cooperation and capacity at the regional level to: 
 

• Integrate climate resilience in national and appropriate regional development planning 
and processes. 

 
Three modules of Phase I Regional Track activities are approved for the regional program as 
follows: 
 
Module I:  Capacity Development and Information Sharing 

1. Support for Strengthening of data management capacity. 
a. Evaluation of data collection and management systems and processes; 
b. Workshop on climate modeling and monitoring systems. 

                                                
2 Pilot Program for Climate Resilience, Caribbean Regional Track First Progress Report, Prepared by Patricia Mendoza, 

PPCR Regional Coordinator, Submitted to Gerard Alleng, Copied to Dr. Neville Trotz, IDB PPCR Caribbean 
Coordinator, Caribbean Community Climate Change Centre Inter-American Development Bank, Washington, D.C., 
February 7th, 2010. 
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2. Identification of Data Needs. 
3. Information sharing and exchange of best practices. 

a. Assessment of need for additional functionality of the information 
clearing house. 

Module II:  Advocacy and Policy Development 
1. Regional Policy Dialogue. 
2. Stakeholder consultations. 
3. Development and piloting of climate risk screening toolkit 

a. Piloting of screening tool. 
b. Formulation of toolkit. 

Module III:  Coordination, Scoping and SPCR Preparation 
1. Coordination and national programs interface 

a. Participation in joint missions. 
b. Support to the development of regional results framework. 
c. PPCR Phase I coordination and transition to PPCR Phase II. 

2. Gap Analysis of climate resilient systems, capacities and practices in the PPCR 
pilot countries. 
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Section 1: Country Context and Regional Perspective  
 
Economy. The economy of Grenada has been hit hard by the global crisis. The economic downturn 
had a stronger impact than was predicted in 2008 which is reflected in declining tourism receipts, 
Foreign Direct Investment (FDI), and remittances. Tourism, the main contributor to the GDP, is 
expected to experience a 20 percent decline in stay-over arrivals in 2010; FDI has slowed down 
contributing to unemployment in the construction sector which is projected to fall by 35 percent, the 
fourth consecutive year of double-digit declines. The weak economy has led to rising 
unemployment, and poverty remains widespread. Unemployment stood at 25 percent in June 2008 
and the authorities believe that labor market conditions have softened further leading to 
unemployment rates closer to 30 percent. Some 38 percent of the population lives below the 
nationally-defined poverty line. The population is estimated to have fallen as a result of a larger 
than usual external migration in the light of the major hurricanes that the country has experienced.  
 
Grenada’s tourism industry is mainly concentrated in the southwest region, where the country's 
idyllic beaches are located. In addition to conventional beach and water sports tourism, the country 
offers eco-tourism, mountains and distinctive flora. The agricultural sector is its second major 
source of export growth. Hurricanes Ivan (2004) and Emily (2005) severely damaged both the 
tourism and agricultural sectors.   
 
Vulnerability to Climate Change. Small islands were among the hotspots which have been 
identified by the Global Water Partnership where climate change impacts were forecasted to be felt 
within the next few years and where urgent attention is needed in the water sector. Grenada is one 
of those small islands where the impact of the prolonged dry period was experienced between 
November 2009 and June 2010.  
 
The GoG took special care to ensure that PPCR interventions align with on-going national and 
regional climate change adaptation and disaster risk management initiatives. The government’s 
well-defined programmatic approach has encouraged donor coordination under the PPCR umbrella 
as well as the regional Caribbean framework. The country-determined and country-driven approach 
has taken special measure to ensure that all proposed activities are harmonized with existing 
government and donor adaptation/disaster risk management initiatives.  
 
Based on past, present and planned climate change activities, and confirmed by the National  
Climate Change Policy and Action Plan 2007-2011 as well as the intensive consultative process 
undertaken under the Initial and Second National Communications Project (SNC), the most vital 
sectors susceptible to climate change are: water resource management, human health, agriculture, 
tourism and coastal infrastructure. In order to compliment other donor-led initiatives aimed at the 
health, tourism and agriculture sectors, the SPCR under the PPCR will thus target its efforts on 
water resource management and critical infrastructure – following the priority areas and 
recommendations that have emerged from the National Climate Change Policy and Action Plan 
2007-2011 aimed at addressing climate change issues and building climate resilience in Grenada.  
 
Overall factors informing the decision on the focus were:  

• country needs/priorities, as outlined in the National Climate Change Policy 2007-2011, the 
National Development Strategy for Grenada, the Initial National Communications Project, 
and the National Water Policy 2007;  
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• engagement in a participatory process to ensure that the PPCR process is informed by a 
wide group of stakeholders, both national and local;  

• need to improve understanding of climate change impact through better data and analysis;  
• need for cross-sector capacity building and institutional strengthening;  
• national level investments for improved physical resilience;  
• indicative phase 1 and 2 resource envelopes for Grenada; and 
• CIF guidelines suggesting that PPCR should complement existing/planned MDB 

investments and government activities, and build on climate resilience initiatives of regional 
organizations and NGOs.  

 
Stock-Taking of Climate Change and Climate Data Activities  
 
Over the last two decades, Grenada has undertaken a number of initiatives to respond to climate 
change. During this timeframe, several assessments were conducted and subsequent policy 
documents were created to inform stakeholders about climate change issues and to establish climate 
resilience and mitigation targets. These documents include: National Climate Change Policy and 
Action Plan 2007-2011; the Initial National Communication (INC) in 2000 to the United Nations 
Framework Convention on Climate Change (UNFCCC); and the National Water Policy 2007.  
 
It was also noted during the First  Joint Mission that Grenada has conducted many GIS mapping 
exercises. The Grenada Electricity Company Ltd. (GRENLEC) and NAWASA hold spatial maps of 
their assets and related public infrastructure – including housing and water positions. It was also 
learned that many sectoral climate change related projects have been or are being implemented, 
including the JICA-funded Community Development project that has produced flood hazard maps 
and strengthened flood related early warning systems; the GEF/UNDP Sustainable Land 
Management Project; the CARICOM Land-Use Project; and the Caribbean Satellite Disaster 
Project.  
 
Discussions related to geo-spatial data confirmed the urgent need for base/land-use maps and up-to-
date satellite imagery. Both the private sector (including NAWASA, GLENLEC) and the public 
sector (Grenada Airport Authority) expressed interest in cost sharing towards conducting a LiDAR 
exercise. Noting the significant expense of the exercise, the GoG has requested assistance from the 
regional program to co-finance the exercise. It was agreed that each interested institution will 
provide information and specifications for the proposed LiDAR terms of reference in order to 
conduct the exercise, with GLENLEC and NAWASA providing specific technical specifications. In 
addition, each institution interested in strengthening their data capture and management capacity 
will submit a written proposal that includes: (1) a list of data-related needs, (2) expressed interest in 
conducting a LiDAR exercise and (3) expressed interest in risk modeling capabilities. Institutions 
have submitted their respective proposals to the Grenada PPCR Focal Point who then liaised with 
the IDB and the World Bank on specific data needs.  

The opportunity to ensure gender disaggregated data is compiled and utilized for improving project 
design and delivery, should be taken where ever data collection is planned or occurring. This 
method of data collection is critical to all effective gender sensitive planning and design of policies, 
facilities, projects and community programmes. Capacity building initiatives for data management 
should be planned to include specialist gender disaggregated data collection where necessary. 
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Participation in International Discussions and Agreements 
 
The GoG has been a participant in the International discussions on climate change. The 
Government is firmly committed to implementing of an integrated policy and plan to protect the 
country from the adverse effects of global warming as well as to ensure food for all, eradicate 
poverty, create enabling environment for increased employment, and guarantee access to energy 
and power.  The Government’s strategy is to integrate climate change challenges and opportunities 
in the overall development plan and programs involving all sectors and processes for economic and 
social development. 
 
The GoG has signed unto and have ratified many conventions, protocols and agreements in support 
of climate combating the effects of and building resilience to climate change and disaster risk 
reduction. Inter alia, the GoG acceded to the United Nations Framework Convention on Climate 
Change in 1996.  The matrix below represents a compendium of conventions, protocols and 
agreements that the country has signed/ratified. It must be noted that the development of the PPCR 
was guided by the mandates and imperatives of these international discussions and agreements. 
 
Table 1:  Conventions, Protocols and International Agreements for Grenada 

 
Convention/Protocol/ 

Agreement 

 
Purpose 

Date of 
Signature/ 

Ratification 
UN Framework Convention on 
Climate Change  

Convention on adaptation measures that may be 
taken to reduce the potential impacts of climate 
change and climate variability. This convention 
and its protocol seek to control the emission of 
greenhouse gases. The GoG and the private 
sector are taking measures to reduce 
greenhouse-gas emissions. 

1996 

Hyogo Framework of 
Agreement (HFA) 

Global Disaster Risk Reduction 2002 

The Basel Convention on the 
Control of Trans-boundary 
Movement of Hazardous 
Waste. 

Control of Trans-boundary Movement of 
Hazardous Waste and their Disposal (1989). 
 

1989 

The United Nations 
Convention on Biological 
Diversity (CBD).  
 

This convention seeks to protect flora and fauna 
and their habitats from destruction by man. The 
Government of GoG is currently preparing its 
report on biological diversity as part of this 
convention. 

1989 

The Vienna Convention on the 
Protection of the Ozone Layer   
 

Protection of the ozone layer will reduce 
ultraviolet radiation. GoG has in place a 
program to phase out the use of ozone-
depleting substances under this convention. 

1985 

The United Nations 
Convention on the Law of the 
Sea (UNCLOS)  

This convention prescribes jurisdictional rule 
for the protection of the marine environment. 
UNCLOS obligates coastal member states to 
“protect and preserve the marine environment”. 

1982 
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This convention provides the framework for the 
Exclusive Economic Zone. 

The International Convention 
for the Prevention of Pollution 
from Ships (MARPOL). 

Enforcement of this convention will protect 
aspects of coastal resources against marine 
pollution.  

1973 

 

CARICOM and OECS Participation 
 
The Liliendaal Declaration was issued by the Heads of State of Government of the Caribbean 
Community (CARICOM) at the thirteenth meeting of the conference in Liliendaal, Guyana from 2-
5th July 2009. The declaration recalled the objective, principles and commitments of the UNFCCC 
and its Kyoto protocol. It emphasized that dangerous climate change is already occurring in all 
SIDS (small islands and low-lying coastal developing states) and that many SIDS will cease to exist 
without urgent, ambitious and decisive action by the international community to reduce global 
greenhouse gas emissions significantly and to support SIDS in their efforts to adapt to the adverse 
impacts of climate change, including through the provision of increased levels of financial and 
technical resources. 
 
The Declaration also indicated that the estimated total annual impact of potential climate change on 
all CARICOM countries is estimated at US$9.9 billion in the total gross domestic product (GDP) in 
2007 US$ prices or about 11.3 percent of the total annual GDP of all 20 CARICOM Countries 
(member states and associate member states) according to the World Bank estimates. It is against 
this backdrop that the CARICOM heads declared, inter alia, to strengthen educational institutions to 
provide training, education, research and development programs in climate change and disaster risk 
management particularly in renewable and other forms of alternative energy, forestry, agriculture, 
tourism, health coastal zone management and water resource management to increase the regions’ 
capacity to build resilience and adapt to climate change. 
 
Regional initiatives to build capacity for climate change adaptation in the Caribbean commenced in 
the nineties. Overseen by the World Bank and CARICOM, the Adaptation to Climate Change in the 
Caribbean (ACCC) Project (2001-2004) was designed to sustain activities commenced earlier under 
the Caribbean Planning for Adaptation to Climate Change (CPACC) project. 
 
The Adaptation to Climate Change in the Caribbean (ACCC) Project is mentioned here because the 
nine components of the project have a distinct similarity between its regional activities ten years 
ago, the national efforts under the PPCR here in Grenada today. Those components were as follows: 
 

1. Project design and business plan development for a regional climate change centre; 
2. Public education and outreach; 
3. Integration of climate change into a physical planning process using a risk management 

approach to adaptation to climate change; 
4. Strengthening of regional technical capacity, and partnerships including the association 

between Caribbean and South Pacific small island States; 
5. Integration of adaptation planning in environmental assessments for national and 

regional development projects; 
6. Implementation strategies for adaptation in the water sector; 
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7. Formulation of adaptation strategies to protect human health; 
8. Adaptation strategies for agriculture and food; and 
9. Fostering of collaboration/cooperation with non-CARICOM countries. 

 
The outcomes of ACCC included the establishment of the financially self-sustainable Caribbean 
Community Climate Change Centre (CCCCC or the Five C’s); a guide to assist environmental 
impact assessment (EIA) practitioners in CARICOM; a draft regional public education and outreach 
(PEO) strategy; and implementation of pilot projects on adaptation studies in the water health and 
agricultural sectors. During ACCC’s tenure, negotiations took place for a third project, the 
Mainstreaming Adaptation to Climate Change (MACC) project. 
 
In earlier discussions with other OECS countries, this issue was raised3 and some general agreement 
was made on the need to follow this up with the Regional Track programme persons. This was done 
at the Second Joint Mission in February and discussions continue. The following is a summary of 
some of the ideas discussed and the opportunities that the Grenada SPCR will follow up starting 
immediately as Project Preparation activities start in June, and then over the course of the Phase 
Two implementation. 

These “commonalities” are opportunities where the national and regional activities interact and 
provide the best baseline for sub-regional cooperation, and indeed cooperation with the other 
regional programme in the Pacific. This was again discussed at the Second Joint Mission to 
Grenada in February with a strong agreement amongst most participants that this common ground 
should be developed and it serves to strengthen the practical nature of the regional programme. This 
again may be of interest to the Pacific Region Programme. 

Caribbean and Pacific Regional Track Collaboration 
In a spirit of collaboration, cooperation and support, the following points and questions are 
presented to assist in building on the opportunities identified to share experiences within the 
Caribbean region and with the other SPCR countries in the Pacific Regional Programme: 

1. Regional Programme Approach and Methodology: It appears to be of possible value to 
thoroughly involve the National entities in the development of the approach and 
methodology proposed for the Regional PPCR. It is understood that an overarching 
objective of the Regional Track, to support and add value to the National activities. 

2. Commonalities amongst OECS countries and the Pacific Regional SIDS: There may be 
opportunities for the Regional Track to support National efforts and to “add value” to a 
cooperative approach amongst certainly the OECS countries and indeed all countries in the 
Caribbean PPCR. 

Obvious commonalities where the Regional Track could provide valuable support to the national 
efforts include (but not limited to) the following: 

o Climate risk analyses 
o GIS data sharing 
o Legislative reviews 

                                                
3 In a meeting after the launch in Grenada of the PPCR in January 2011, the Permanent Secretary had assembled the other OECS 

PPCR countries (Saint Vincent and the Grenadines and Saint Lucia), to discuss a range of topics, including the many opportunities 
to share responsibilities and information that was common to all. 
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o Tourism and CC impacts 
o Consultation processes, methods 
o Private sector partnerships 
o Regional technical training  

These ‘commonalities’ are largely SID commonalities that transcend location, and also 
represent significant opportunities for minimizing duplication of effort, shared activities and 
most importantly, cost savings. The value of sharing and comparing such experiences with 
the Pacific Regional Programmed may also be of value to future PPCR work around the 
world. 

3. Knowledge Management: Clearly the opportunity to collectively develop and distribute 
awareness building information, training packages and skills development training for 
climate risk management activities, should be strategically planned and developed for the 
collective benefit of all Caribbean countries (the initial focus being on the PPCR countries 
of course). 
Regional knowledge management initiatives could be coordinated through the regional 
track, acting not just as a repository but as the initiator and manager of knowledge products 
throughout the region: the focus here being on management. 

4. Regional Meeting with MDBs:  It may be valuable to consider convening a Regional 
Meeting of all Caribbean PPCR Countries (SVG, Grenada, St. Lucia, Dominica, Haiti and 
Jamaica) and to include possibly representatives from the Pacific regional and national 
programmes, in Grenada, Belize or St. Lucia for example, under the IDB Regional Track 
budget. Alternatively, if the minimal cost for such an event could not be borne by the 
Regional Track, that each of the PPCR countries could share the costs from their own 
existing PPCR Phase One budgets. 
The rationale for such a meeting is based on the obvious mutual benefits of sharing 
experiences, establishing connections, minimizing duplication and saving costs.  

5. Role of the Regional Track: There could be an opportunity for the regional track to 
facilitate common actions for Phase Two of the SPCRs. It is hoped that this will be 
investigated in the near future to ascertain how the Regional Track can contribute to the 
Phase Two activities throughout the region. The same situation or opportunity may be 
occurring in the Pacific Regional Programme as well? 
 

6. Draft Proposal for the first (bi-annual) meeting of PPCR countries under the Pacific 
and Caribbean Pilot Programme for Climate Resilience 

 
WHY MEET? 
The main purpose of this initial meeting/workshop would be to explore three specific 
opportunities for (collective) beneficial sharing and working collaboratively on: 
i) Information and knowledge management, knowledge management (and 

communications) strategic planning; 
ii) Shared needs: the common ground and shared objectives (commonalities) of the 

Strategic Programme for Climate Resilience in the Pacific and in OECS countries; 
and 
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iii) M+E: devising monitoring and evaluation activities that minimize repetition or 
waste, that capture best practices and lessons learned activities, and that improves 
project and programme quality, efficient delivery, and practical/useful reporting 
methods and processes. 

 
RATIONALE: 
There are a number of needs that can be met by bringing together the nine countries that 
comprise the Pacific and the Caribbean PPCR, as follows (not in order of priority): 

❏ Networking amongst countries, stakeholders and key players (decision-makers 
and technical persons); 

❏ Learning from similar experiences in the region; 
❏ Identifying opportunities for cooperation, coordination and support amongst all 

PPCR countries; 
❏ Establishing the forum for exchange and communications amongst pilot 

countries and other PPCR countries elsewhere. 
…. And it just makes good business sense to be aware of any and all best practices throughout the 
region over the course of the PPCR, to then make best use of those lessons, repeat and improve on 
them, for the benefit of all countries of the Pacific and the Caribbean. 
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Section 2: Regional Context and Climate Risks  
 
The Organization of Eastern Caribbean States (OECS) sub-region currently has nine members, 
spread across the Eastern Caribbean. Together, they form a near-continuous archipelago across the 
Leeward Islands and Windward Islands. Like other small island developing states, the members of 
the OECS have certain inherent characteristics that make them vulnerable to the adverse impacts of 
climate variability and change. The islands are small (Dominica, the largest of the nine is less than 
760 sq. km); so that there is limited reserve capacity for retreat from, or accommodation of natural 
hazards and severe weather events. The sub-region is located in the path of tropical cyclones of the 
Atlantic and Caribbean Sea, and is therefore prone to experiencing periodic disruptions from these 
systems. Most of the islands’ infrastructure is located within the coastal zone, making them 
particularly vulnerable to the impacts of sea level rise and coastal flooding.  
 
Caribbean Rainfall and Temperature Variability 
 
Historical. As a consequence of lying between the equator and tropic of cancer the climate of the 
Caribbean region is one that is distinctly tropical in nature. It is heavily influenced or modulated by 
tropical features including the northeast trade winds, sea surface temperatures and the effects of 
transient tropical and extra-tropical systems. Although described as having a rainfall regime that is 
distinctly bimodal in nature, the size and orientation of the Caribbean Islands with respect to the 
modulating features heavily influences not only the amount of rainfall but the time in which the 
maximum precipitation is received. The larger more mountainous Islands of the Greater Antilles 
often receive rainfall exceeding twice that of the smaller less mountainous Windward Islands. 
 
Temperatures in the Caribbean region are fairly constant and are not very different from the mean of 
its individual island states. The coolest and warmest temperatures occur respectively during the 
boreal-winter and early spring (December to April) and the summer months. Variations in 
temperature for the individual island states are generally small (on average 24°C - 32°C) but 
strongly vary with altitude.  
 
Historical changes in climate extremes for the region show that whereas the maximum number of 
consecutive dry days experienced throughout the Caribbean has been decreasing, the daily rainfall 
intensity has also been decreasing. This means that the recent tendency has been for the Caribbean 
to get more frequent rainfall events but of lower intensity thus making for a drier region. Corollary 
to this is the warming associated with the region. The number of warm days has been increasing 
while the number of cool nights have been decreasing, narrowing the diurnal temperature range and 
making for a much warmer Caribbean.  
 
Projected. Recent climate change projections suggest that irrespective of the scenario used, a 
warming of the Caribbean is expected. The estimated increases in temperature range from a low of 
1°C to a high of 5°C by the end of the century. This warming is consistent with projections for other 
parts of the globe and far exceeds the recent historical variability of Caribbean temperatures from 
observational records. 
 
Projections are that rainfall will be reduced over the Caribbean and OECS by the end of the century. 
The projected drying lies between 25 percent-30 percent of current climatological mean values.  
The drying also exceeds historically observed variability and is primarily concentrated in the 
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months of June to October. The indication is that the OECS will experience an end-of-century wet 
season with considerably less rainfall. Regional models also suggest that intervening years through 
mid-century will likely be characterised by increased variability in the prevailing rainfall regimes. 
 
Droughts and Floods. Drought in the Caribbean is described as a disruption of the normal seasonal 
cycle.  The primary phenomenon that causes Caribbean rainfall extremes i.e. droughts and floods is 
the El Niño Southern Oscillation (ENSO). The next major cause is fluctuations in the annual 
rainfall. Though there are considerable efforts underway to develop seasonal prediction tools for the 
region, there are limitations to their use due to a need to better understand the dynamics of the 
annual cycle. In the recent past the Caribbean has undergone significant drought events, including 
major drought events of 1997-98 and 2009-2010.  
 
Impacts of Tropical Cyclones. In general, north Atlantic hurricane frequency is characterized by a 
multi-decadal cycle which yields active and inactive phases lasting 10 or more years. It is 
noteworthy that since 1995, the north Atlantic has swung into an active hurricane phase. Hurricane 
variability is also influenced by (among other things) ENSO which impacts on hurricane formation, 
intensity and tracks. In the last decade no fewer than four tropical cyclones have affected the OECS 
member states. They are Hurricane Ivan (2004), Hurricane Emily (2005), Tropical Storm Tomas 
(2010) and Tropical Storm Nicole (2010). These resulted in costly damage to infrastructure and key 
socioeconomic sectors and loss of lives and livelihood.  For example, Hurricane Ivan made landfall 
over Grenada as a category 4 hurricane with sustained winds of 140 mph. The impacts counted a 
total of 28 people killed and the gross damages were estimated at twice the GDP of the country at 
the time.   
 
Sea Level Rise. Ocean expansion (due to warming) and the inflow of water from melting land ice 
have raised the global sea level over the last decade.  The IPCC (2007) estimates that between 1993 
and 2003 the mean global sea surface rose by 3.1±0.7mm/year. According to the IPCC projections, 
sea level rise (SLR) in the Caribbean has been near the global mean. Under IPCC (2007) 
projections, sea level rise within the Caribbean is projected to be between 0.17 m and 0.24 m by 
2050. For comparison, global sea level rise under the same scenario by the end of the century 
(relative to the period 1980-1999) is projected to average 0.35 m (0.21 to 0.48 m). More recent 
projections are direr and suggest that the Caribbean will experience greater SLR than most areas of 
the world due to its location closer to the equator and related gravitational and geophysical factors. 
It is important to note, however, that changes in ocean density and circulation will ensure that the 
distribution of SLR will not be uniform across the region.  
 
SLR impacts on the islands of the Caribbean will be both direct and indirect and its threat will be 
varied, with implications for land use, coastal population and infrastructure, and industry. Small 
islands of the OECS are at high risk, due in many cases to low elevation and limited coastal areas.  
Under just 1-metre of SLR, an estimated 110,000 CARICOM nationals will be displaced and 
tourism and agriculture, the main industries of the Caribbean, adversely impacted.  Transportation 
will similarly be significantly impacted as 1-metre rise is projected to cause inundation of 21 of 64 
airports and over 550km of roads within CARICOM.  The costs incurred by such losses would be 
difficult for many small islands to recover from, such as the mid-century capital costs exceeding 
US$26,000 million expected under a mid range SLR scenario. 
 
SLR on its own, however, foreshadows even greater risks when extreme events such as hurricanes 
or storm surges are considered.  A surge event associated with a 1 in 100 year storm, for example, 
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could bring with it surges of up to 5 m under a 1-metre rise scenario.  For the Eastern Caribbean, 
this could result in losses of up to 13 percent of population and 9 percent of prime agricultural land 
in Antigua and Barbuda, 86 percent of major tourism resorts in St. Kitts and Nevis, and most 
airports within the region. 
 
The Grenada-Specific Context and Climate Risks 
 
Vulnerability to Climate Change. The nation of Grenada consists of three small islands with a land 
area of 345 sq. km.  The highest point on the largest island, Grenada, stands 833 masl, while on 
both smaller islands elevation peaks at 291 masl.  The mountainous landscape results in 3 percent of 
land area laying at sea level and, consequently, the sites of major towns and socio-economic 
centers.  Though the topography contributes to climate regulation, dependence on limited coastal 
land space leaves the country’s economic centers exposed to inundation, erosion and storm surges, 
whereas steep slopes are vulnerable to landslides.  The location of the islands places them south of 
the main hurricane belt, which offers some protection from major Atlantic storms, but not 
immunity. 
 
Rainfall and Temperature Variability. The rainfall pattern of Grenada is unimodal, with the mid-
summer dry spell that is typical of more northern Caribbean islands being almost indistinguishable.  
The wet season peaks between August and November.  This corresponds to peak Atlantic hurricane 
activity from which Grenada may experience residual effects if not direct hits.  The dry season falls 
in the period of January to May, during which the smaller islands of Petit Martinique and Carriacou 
are susceptible to extreme drought conditions.  On average, Grenada receives 1150 mm of rain per 
year.  However, yearly variability is evident in the reversal of long term trends between dry in the 
mid-1990s and wetter conditions in the 2000s.   
 

 
 (a). Mean monthly precipitation (mm/month); (b). Maximum and minimum temperatures (oC) for Grenada with respect to 1986 - 
2009 (Maurice Bishop International Airport). 

 
Temperatures do not display large variance generally, but greatest variability occurs in monthly 
minimum temperatures.  Over the past two decades, temperatures have also shown a reversal in 
trends between cooling in the early 1990’s and warming in the 2000’s.  Annual mean temperatures 
are on average 27.5 oC, while mean annual maximum and minimum temperatures are 35.5 oC and 
24.4 oC respectively. 
 
Projected. Regional climate models (RCM) project mean drying over the course of the century, 
with persistence of inter-annual variability.  Distinction between the dry and wet seasons may also 
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be reduced, since possible decreases in rainfall in the wet season could exceed that of the dry 
season.  RCMs project an increase in temperatures throughout this century. Annual warming could 
exceed 3⁰C by the end of the century, and greatest seasonal warming is projected for the September 
to November season. 
 
Droughts and Floods. Drought in Grenada is not very prevalent.  The island experienced two major 
droughts, one in 1995 and another between 2009 and 2010. There were also other periods of 
drought scattered throughout the time period. These cyclical dry-wet periods are a regional feature 
of Caribbean rainfall making them seasonal events. It should be noted that some years are drier than 
others. Such periods of intense drying negatively affect inter alia the banana industry, for example 
in 2010 when there was a fall of 17 percent in production. 
 
Occurring in November 1975 and totalling US$4.7 million in losses, Grenada experienced its only 
flood in 110 years.  Due to the rarity of this extreme event and the cost of mitigation measures, the 
country remains vulnerable to major flooding. 
 
Impacts of Tropical Cyclones. Though its location at the southern tip of the Antillean chain makes 
hurricane landfall rare, the country has experienced substantial damage during these encounters, as 
exampled by Hurricanes Janet (1955), and Lenny (1999). In the last decade there have been at least 
two systems that affected Grenada. In 2004, Hurricane Ivan made landfall as a category 4 hurricane 
with sustained winds of 140 mph. A total of 28 persons were killed and the gross costs of the 
damage were estimated at twice the GDP of the country at the time (US$889 million).  The nutmeg 
industry, the country’s main export crop was extensively affected and still faces significant 
recovery challenges.  The following year (2005) brought the aggravating effects of Hurricane Emily 
to the island, which further retarded recovery, particularly in the face of inadequate insurance 
coverage. 
 
Sea Level Rise. Sea level rise (SLR) and associated erosion are very real threats to the economic 
base of the country, which depends heavily on tourism and agriculture.  Maurice Bishop 
International Airport is considered to be the most vulnerable CARICOM airport in the event of a 1-
metre rise in sea level, since it is likely that there will be complete inundation of the runway.  It is 
further projected that SLR would also likely result in the loss in Grenada of 11 percent and 18 
percent of tourist resorts under 1 and 2-metre rise respectively.  The rebuilding of these resorts 
could cost between 14 percent and 34 percent of GDP in 2080 under medium or high SLR 
scenarios. Under a mid range scenario, an estimated 3 percent of agricultural lands could be lost and 
could incur annual costs of US$4 million in 2050.  An additional 10 percent loss could be brought 
on by a 1 in 100 year storm surge event under the same scenario.  With SLR also comes the 
exacerbation of any tsunamis or sea waves that may result from an eruption of the active submarine 
volcano Kick-‘em-Jenny, which is located north of Grenada. 
 
Climate Change Impacts and Gender. According to a CIDA study, climate change is expected to 
have differentiated impacts on men versus women because of their traditional and expected gender 
roles.4 For various reasons, women are more vulnerable to the harsher aspects of climate change. 
According to the IPCC, crop yields will decrease in the tropics, where women are responsible for 
45 percent of food production, despite unequal land access. Diminishing water and the increased 

                                                
4 CIDA. "Gender Equality and Climate Change" last modified December 11, 2010. http://www.acdi-
cdia.gc.ca/INET/IMAGES.NSF/vLUImages/Climate change3/$file/Gender-2.pdf. 
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threat of tropical diseases (e.g. dengue) will cause the primary caregiver, the woman, to be called 
into action more often. In societal contexts like the Caribbean, women will have a lot more work to 
do because of climate change, with even less resources.  In Grenada, the gender inequality level is 
fairly high.  This inequality is reflected in the differentiation in impacts and recovery from climate 
variability and change. For example, an assessment done on gender inequality concluded that the 
country needs to consider the extreme vulnerability of female-headed households to major disasters 
like hurricanes. This was the group most affected by such storms as Ivan (2004) and Emily (2005) 
as these women and their families are low-income earners. Other groups that were affected were the 
elderly and the disabled, whose primary care-givers were women. The impacts on these groups 
were emphasized by inadequacies both prior to and following the natural disasters.  
 
The GoG recognizes the need to more amply incorporate gender sensitivity into climate change 
programming in Grenada. In light of the above situation, several areas required specific attention, 
which are: gender-specific effects of climate change; climate vulnerability related to gender aspect; 
women’s capacity to adapt with climate induced natural disasters and extreme events; gender and 
decision-making on climate change; and gender-specific role in adaptation and mitigation. 
 
The interventions being proposed for PPCR support has considered this gender dimension to the 
fullest extent.  For instance, in the community infrastructural improvements component the main 
beneficiaries will be poor families, many of whom are female-headed households.  The water 
supply component will be particularly helpful for women since they are the main collectors of 
water, particularly when it becomes scarce.  The retrofitting of the old-age homes will also be of 
special importance for women since most of the residents of these homes are women.  The forestry 
project will be significant for women in terms of employment creation and livelihoods.    
 
With the possible extension of the Social Survey into the early stages of Phase Two implementation 
the following information will provide a good baseline upon which specific vulnerabilities can be 
measured and monitored to gather net benefit information over the course of the programme: 

 Household information in vulnerable communities 
 Livelihood patterns 
 Natural resource analyses 
 Institutional structures 
 Community/sectoral support structures 
 Overall development concerns and priorities 
 Hazard, vulnerability and capacity analyses 
 Community coping mechanisms 
 Gender, security and safety issues and concerns 

The above elements will be included in priority activities to be undertaken during project 
implementation. It is important to note that the findings of these baseline investigations will provide 
guidance on both the investment projects and the technical assistance projects. 
 
It has been recognized that by making climate and disaster risk management gender sensitive, we 
can build resilience and ability to cope with the many hazards facing communities in Grenada. 
Thankfully we can now recognize women’s value and capacity in disaster preparedness and climate 
adaptation, and to reject the view of women as helpless victims and liabilities. Specific components 
of the Investment Programme therefore will need to ensure that women are provided with the 
necessary information and skills to reduce risk and vulnerability.  



27 
 

To this end, and in order to be comprehensive (including the development of specific and 
measurable indicators) it has been proposed that as a shared part of all four Technical assistance 
projects, an overall strategy be prepared to guide the inclusion of gender concerns, where 
appropriate, in all aspects of the SPCR implementation. This work will culminate in the small 
publication outlining gender dimensions in climate risk management for communities and 
businesses (a simpler title might be for example; “Gender and Climate Change in Grenada” to 
appeal to the general populace). For the two investment projects, the following will be required for 
each project: 

 To include women in all stages of disaster vulnerability and climate risk reduction 
projects. 

 To understand specific gender concerns in project planning and design measures to 
implement them. 

 To pay attention to extremely vulnerable groups (particularly women with: low incomes, 
elderly, with physical disabilities, who are household heads, migrants, homeless, living 
alone, chronically ill, indigenous etc.). These conditions of vulnerability obviously may 
also apply to men and children. 

 Establish inclusive processes (include all persons including those most vulnerable) for 
M+E, especially for women’s groups representatives. 

For the four technical assistance projects, gender-based vulnerabilities and capacities need to be 
identified and recognized, and where applicable, gender disaggregated needs identified in 
incorporated into the TA implementation. 
 
Climate Change Impacts and Risk Insurance – It should be noted that there exists other means of 
risk sharing, including the linkage to the Caribbean Catastrophe Risk Insurance Facility (CCRIF) as 
it relates to disaster risk management. 

Grenada along with other OECS and CARICOM countries participate in the CCRIF.  As stated in 
World Bank documents, CCRIF allows CARICOM governments to purchase insurance coverage to 
finance immediate post-disaster liquidity needs.  The Facility pools the country-specific risks into 
one, better-diversified portfolio.  This diversification results in a reduction in premium cost of 
approximately 50 percent relative to similar products in the commercial markets. 
Catastrophe insurance is a risk sharing mechanism which when negotiated equitably, can contribute 
to the overall resilience of the country. Take for example the massive impact of Hurricane of Ivan 
2004 in Grenada. It is challenging for small countries like Grenada with limited financial capacity 
to absorb the usually high costs associated with the impact of natural disasters.  It can therefore be 
argued that that building resilience of critical public infrastructure would help to reduce countries 
risk exposure to natural disasters and emergencies.  By reducing risk exposure, countries could 
more strategically expand insurance coverage of assets considered more vulnerable to the impacts 
of disasters. 
The CCRIF is therefore a valuable and important means of collectively and cost-effectively sharing 
risk of the adverse impacts of natural hazards in Grenada. 
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Section 3: Overview of Climate Change Related Activities and Policies of the 
Government  
 
The cooperation arrangements with development partners are evolving continuously.  As indicated 
earlier, the Scoping Mission took place in December 2009 and involved the World Bank and the 
IDB.  The First  Joint Mission was held in August 2010 and the Second Joint Mission was held in 
February 2011.  Other partners who have been involved indirectly with the process are:  
 

• Caribbean Development Bank (CDB)  
 

• Caribbean Community Climate Change Centre (CCCCC)  
 

• International Union for the Conservation of Nature and Natural Resources–World  
Conservation Union (IUCN)  

 
• The Nature Conservancy (TNC)  

 
• Organization of Eastern Caribbean States (OECS)  

 
• United States Agency for International Development (USAID)  

 
• United Nations Development Program (UNDP)  

 
• United Nations Economic Commission for Latin America and the Caribbean  

 
• United Nations Environment Program-Caribbean Environment Program (UNEPCEP)  

 
• University of the West Indies (UWI) 

  
It is anticipated that cooperation arrangements with development partners for Grenada’s PPCR, 
particularly at the regional level, will continue to be defined and responsibilities assigned based on 
comparative advantage, interest and resource availability after the Regional SPCR is endorsed.  
 

PPCR Linkages to the National Process 
  
The objectives of the PPCR are closely linked with the objectives of the National Development 
Strategy for Grenada, the National Water Policy and the Grenada National Climate Change Action 
Plan. The objectives are intended to integrate climate resilience into development policies and 
planning, strengthen local capacity in climate change and implement climate resilient investments 
and to collaborate with relevant initiatives such as climate change adaptation and disaster risk 
reduction.  
 
The National Development Strategy for Grenada was developed in 2007 and one of its main 
objectives is to promote and provide for disaster risk reduction and climate change adaptation. The 
implementation of this strategy is a continuing process and the SPCR will fully support the efforts 
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to implement the climate change and disaster risk reduction objectives of Grenada’s National 
Development Strategy.  
 
A National Water Policy was also developed in 2007 to address the need to plan for, among other 
things, the impact of natural disaster and climate change on water resource management and to 
provide a framework for the integrated/rational use, management and regulation of water resources 
and services, with a view to achieving sustainable development of the sector.  Among the actions 
included in the policy is the planning for prevention and mitigation of disasters related to floods and 
droughts and emergency responses. The activities being proposed under the SPCR complements the 
Water Policy strategies in a very substantial fashion. 
  
The National Climate Change Action Plan provides one of the most important and comprehensive 
outlines of the GoG vision and strategy to guide its climate change and disaster risk management 
activities. The SPCR and the activities being proposed for PPCR Phase II are consistent with the 
recommendations of the Action Plan.  
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Section 4: Rationale for PPCR Support  
 
For a climate vulnerable country like Grenada, adaptation to climate change is a fundamental 
imperative and development priority. The problems posed by climate change in Grenada are further 
aggravated by the uncertainty in determination of its potential impacts. Key challenges in enhancing 
resilience to climate change in Grenada are: managing the overall disaster risks to ensure social 
protection and minimize environmental degradation, protecting climate sensitive and critical 
infrastructure, promoting sustainable land use planning and reforestation, ensuring security of water 
supply through proper management of its limited potable water resources, and collecting and 
analyzing climate change related data and information in a comprehensive and sustainable fashion 
in order to be able to respond to the challenges posed by climate change and climate variability.  
 
While Grenada is a small country with a small population, its financing needs for climate change 
adaptation are quite substantial. Mobilizing and effectively utilizing the necessary financing is vital 
to addressing the looming challenges. The current financial allocation for climate change adaptation 
in Grenada is inadequate, considering the extent of its vulnerabilities. Hurricane Ivan in 2004 and 
Emily in 2005 caused extensive damages with losses estimated at about US$815 million from Ivan5 
and US$113 million from Emily6.  It is highly unlikely that the GoG will be able to rehabilitate all 
the damages with its own resources alone and external support of the kind provided by the PPCR 
would complement mainstream development finance to accelerate the GoG’s efforts in restoring 
and maintaining some of the basic services to its people and sustaining the essential elements of its 
economy – including Grenada’s forests. 
 
One of the aims of the PPCR is to help countries transform to a sustainable climate resilient 
development path. A key ingredient for doing so successfully is the availability of appropriate 
institutions with adequate policies, procedures and guidelines. National institutions must also be 
properly empowered and enabled to carry out their roles comprehensively and on a sustainable 
basis.  Grenada, in spite of its limited human resources, has taken a number of steps to address 
climate change related issues over the years and has updated policies that will contribute to 
successful implementation of climate related adaptation and mitigation programs. However, 
institutional and technical capacity building is a continuous undertaking and assistance provided 
under the PPCR would be an essential ingredient for strengthening institutions and building 
capacity to handle the climate change issues effectively and decisively to facilitate Grenada’s move 
towards a climate resilient development path.  
 
The impact of climate change is cross-sectoral. Integrating climate issues into all aspects of 
development planning and defining a common agenda for action will require investments in 
research and knowledge generation specific to the problems of Grenada. Knowledge gaps are a key 
impediment to integrating climate risks into development initiatives and major infrastructure 
investments. First of all, information on the likely damages at the regional, country and sector levels 
for different climate change scenarios is needed. Social impacts, particularly on the poor and 
vulnerable in society, need to be understood and addressed. Participation in the PPCR process has 
focused the GoG’s attention on looking at climate change in a holistic manner.  Implementation of 
the program developed for PPCR will further reinforce this change. 

                                                
5 Caribbean Development Bank. 
6 Caribbean Disaster Emergency Response Agency. 
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PPCR is also playing a catalytic role in assisting the GoG’s efforts in organizing and managing 
climate adaptation related activities.  Key priority adaptation actions proposed under the Grenada 
National Climate Change Policy 2007 – 2011, the National Water Policy (2007) and numerous 
other climate change related workshops and seminars have been incorporated in the formulation of 
the SPCR objectives and the associated investment plans. While the PPCR resources alone may not 
be sufficient to address all of the issues, the detailed strategy developed in a consultative fashion 
would provide a fair basis for blending multilateral funds and provide an opportunity to attract co-
financing or parallel financing from other development partners. 
 
The Grenada PPCR also has a regional dimension.  The regional component for request for PPCR 
funds has been specifically designed to address the need for data collection and analysis on various 
aspects of climate change for the countries included in this regional effort.   This data needs to be 
collected systematically and consistently in all the regional countries, analyzed and then fed back to 
the regional organizations implementing the regional program and the institutions within 
participating countries which are involved in various climate change related activities. The 
information would also be extremely valuable for various national and international agencies, donor 
agencies, academic and research organizations dealing with climate change issues.  In addition, the 
regional component might also address the need for a regional institutional home for climate change 
relevant data and information which can act as a one-stop shop for potential users of the 
information that would readily become available. A capacity and awareness building program for 
decision makers both in the public and the private sector might also be developed using PPCR 
resources 
 
Investments made through PPCR support would also contribute significantly to poverty alleviation 
through employment creation and promotion of sustainable livelihoods. The financial expenditures 
made under the projects to be financed from PPCR resources represent a significant proportion of 
the GoG’s annual capital outlays.  A large number of local jobs will be created simply to construct 
the various items of civil works being financed.  Sustainable livelihoods will be promoted through 
seedling farms, forest plantations and forest regeneration, particularly for women.  Improvements in 
water supply will benefit and sustain the tourism sector which is a large employer.  Improvements 
in roads and small bridges in the coastal areas will improve living conditions for people in those 
areas, most of whom are poor or low income.  
  
Finally, participation in the PPCR would also provide opportunities for disseminating useful lessons 
from Grenada’s experience with mainstreaming climate resilience to other vulnerable countries in 
the Caribbean region and beyond. 
 
Owned, Driven and Sustained by Grenada. This SPCR has been prepared to ensure the long-term 
sustainability of these initiatives using the working tools described below. Building knowledge and 
understanding, providing extensive learning opportunities and increasing awareness of citizens, 
business and Government is at the core of this strategy. Taking a holistic approach is what will 
make it happen. A strengthened policy for example (revised Legislation) is of little value without 
the contingent training on it use, application and enforcement, or without the requisite skills in 
Government institutions to maintain and follow its guidance. In short, good design of policies and 
programs is a firm basis for transformational change. Therefore, this SPCR: 
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- was developed through widespread consultation with stakeholders throughout the 
country. The program was made by the people, and tailored to their needs. The people 
therefore own the program; country driven and country led. The Consultant Team has 
merely facilitated and communicated these identified and real priorities. 
 

- offers real and tangible solutions to many of the problems that the country faces. The 
program will be implemented by agencies within the country. This will ensures that 
there will be significant investments in the capacity of the people to make deliveries as 
planned. 

 
- is an attractive program in which many other donors will make investments.  

 
Finally, there is strong political will on the part of government and by the people to be involved in 
the development and implementation of this program. 
 
Carriacou and Petite Martinique  
With around ten percent of the population of Grenada, the islands of Carriacou and Petite Martinique and its 
resident population (around 10,000) will indeed be included in SPCR resilience-building actions. 
Specifically, the investment projects will benefit the entire population by reducing climate risk through the 
climate proofing of key infrastructure and increasing the capacity of the GoG to quickly rehabilitate 
damaged public infrastructure following an adverse natural event during the period of the project. The 
project would have specific benefits for people living or working in the geographical locations or public 
infrastructure7. Under the Infrastructure investments, the airport facility in Carriacou will be upgraded. 

Hurricane Ivan dealt a devastating blow to Grenada in 2004. Carriacou and Petite Martinique suffered 
significantly less damage. However, in 2005, Hurricane Emily hit Carriacou, damaging hundreds of homes 
and infrastructure and forcing evacuation of its only hospital. Of interest is the fact that Carriacou has no 
rivers and residents of both islands rely on rainfall for their water Petite Martinique is 2½ miles away from 
Carriacou. Coastal tourism is a key income generator.  

Carriacou and Petit Martinique will benefit from increased water storage capacity on Grenada (referenced in 
the Project Appraisal Document as well), and will also benefit from the lessons learned from both 
investments and technical assistance pilot project implementation on Grenada. Since PPCR is a pilot, it was 
agreed that the interventions would initially be focused on Grenada in order to ensure accessibility and 
success. It is envisaged that best practice captured in Grenada will be implemented in Carriacou and Petit 
Martinique during future up-scaling phases. 
 

Key Issues Identified for the PPCR 
 
Based on past, present and planned climate change activities, and confirmed by the National  
Climate Change Policy and Action Plan 2007-2011 as well as the intensive consultative process 
undertaken under the Initial and Second National Communications Project (SNC), the most vital 
sectors susceptible to climate change are: water resource management, coastal infrastructure, 
disaster risk management, health, agriculture and tourism. The main issues which were raised are 
summarized below:  
 
Water Resources. Grenada's water supply system depends mainly on gravity flow surface water and 
to a lesser extent on bore holes while Carricacou and Petit Martinique rely on ground water and rain 
                                                
7 From the introductory information in Part Two – Investment Programme. 
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water harvesting. A prolonged dry period resulted in a drop in water production between December 
2009 to June 2010. The decline in production affected more than 10,000 persons in the parish of St. 
George alone. It also affected hotels, apartments, schools and manufacturing sector. A truck 
delivery and valve schedule system was instituted, complimented by a ban on the use of water for 
irrigation of lawns and washing of vehicles.  
 
In collaboration with the CARIWIN project, the Government of Grenada launched its National 
Water Information System (NWIS) in January 2009, as a tool to address the problems of 
compartmentalized data, lack of central storage, and limited access to data for decision-making in 
the country. The NWIS allows not only the archiving of data, but also displays the information in a 
very comprehensive and visual manner to give a snapshot of the water resources at any time and 
geographical scale. It was developed through a collaborative process engaging data collectors, data 
users and stakeholders throughout the development of the system and significantly expanded on the 
capabilities of earlier Water Information Systems. The NWIS also provides data to the Caribbean 
Drought and Precipitation Monitoring Network which was launched in 2009 and provides early 
warning for drought conditions. However, water resources management remains an outstanding 
issue.  
 
Disaster Risk Management. Historically, Grenada was considered relatively safe from hurricanes 
owing to its location in the southernmost region of the hurricane belt.  Prior to 2004, Grenada had 
seen a total of 3 hurricanes since the beginning of the 20th century.8    These included one unnamed 
storm in 1921, Hurricane Janet in 1955 and Hurricane Flora in 1963.   While damages associated 
with Flora and the 1921 storm were relatively minor, Janet passed Grenada as a Category 3 storm9, 
causing severe damage to the island and resulting in 110 storm-related deaths.  
 
In September 2004, nearly 50 years after the passage of Janet, Grenada was hit by Hurricane Ivan, a 
Category 3 storm.  The impacts were devastating resulting in an estimated US$800 million (2004) 
in losses.10  While deaths attributed to the storm were relatively few (39), damages to infrastructure 
and agricultural losses were estimated at twice Grenada’s GDP, estimated at US$450,000 for 2004.   
Adding to the economic impacts of the storm, the Government was severely crippled as the capital, 
St. Georges, sustained major damages and many government employees and officials suffered 
personal losses.  Almost 1 year later, in July 2005, Grenada was hit yet again, by Hurricane Emily.  
Emily passed the island as a Category 2 storm, further impacting infrastructure already damaged by 
Hurricane Ivan. 
 
Approximately 52.1 percent of the population of Grenada is exposed to risk of mortality from 2 or 
more hazards.11  Given the islands’ size, 100 percent of the estimated population of 110,000 can be 
exposed during a single storm event.  While infrequent, Hurricanes Ivan and Janet demonstrate 
Grenada’s vulnerability to storm-related risks.  Apart from storms, Grenada is regularly exposed to 
risk of landslides which occur with frequency during the annual rainy season from June to 
December, caused by tropical waves and upper-level troughs.  Storm surge is problematic in 

                                                
8 U.S. NOAA Historical Hurricane Database, 2009. In 1999 Grenada was one of many Eastern Caribbean islands 
affected by storm surge from Hurricane Lenny that past further north.  
9 Saffir  Simpson Scale. 
10 Grenada: A Nation Rebuilding, An assessment of Reconstruction and Economic Recovery one Year after Hurricane 

Ivan, World Bank, 2005. 
11 World Bank 2005, “Natural Disaster Hotspots. A Global Risk Analysis”, Table 7.2b and Table 1.2. 
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exposed coastal areas either through localized flooding in low-lying reaches or through cliff side 
erosion which has its greatest impact on the island’s principal road, linking coastal and interior 
communities.  Additionally, Grenada is exposed to the potential effects of volcanic eruption from 
Kick-‘em-Jenny, an active 1300-meter undersea volcano located 8 km north of Grenada. 
 
Flood risk in Grenada is largely associated with storm surge in low lying coastal areas.  Flash 
flooding from mountain streams coupled with storm surge events are the primary causes of flood 
events and effects are generally limited to communities located in the coastal margins along stream 
passages.  As much of the island’s coast is formed by steep cliff formations, fishing villages are 
located where access to the sea is open along stream mouths.  Among the areas of particular risk to 
storm surge (or tsunami) is the country capital, St. Georges.  This is a harbor town and supports the 
island’s principal port.  Impacts to this area are particularly important as the port is the island’s 
principal supply link.   
 
Landslides are a common event in Grenada, with much of the impact experienced along the 
roadway network.  Grenada’s mountainous terrain, coupled with its volcanic geomorphology, 
promotes an increased risk of landslides, particularly where slopes are cut to accommodate 
construction.  With little flat land available for construction, much of Grenada’s housing stock is 
found on steeply sloping hillsides.  Structures built without adequate design or quality controls are 
at greatest risk.  Landslides are usually associated with periods of prolonged rainfall which occurs 
during the rainy season from June to December. 
 
Much of Grenada’s construction occurs on steep slopes often exceeding 45 degrees.  There is little 
protection from the direct impacts of wind forces and prolonged rainfall promotes slope de-
stabilization.  Informal constructions are at greatest risk as they do not benefit from adequate 
engineering. 
 
New construction, particularly in relation to tourism, continues with little formal land use planning 
or construction code enforcement.  Construction codes exist but are not evenly applied.  Informal 
settlement continues to occur and vulnerabilities associated with these activities are greatest as 
settlements tend to be located in areas of increased risk without benefit of engineering support.  
 
Under the National Disaster Management Plan12, Grenada has established NaDMA as the national 
coordinating body to organize and manage a committee-driven disaster management program.  
Organizational authorities are established through the Office of the Prime Minister and the 
Emergency Powers Act of 1987.  NaDMA currently consists of a staff of 11 persons with offices in 
the disaster operations center, constructed in 2004. 
 
Disaster management in Grenada is organized through a series of national and local committee 
structures that are designed to foster consensus building and awareness at all levels of government.  
The National Disaster Committee is composed of representatives from each of the line ministries as 
well as the private sector.   
 
Line ministries are responsible for their respective functional areas prior to and during a disaster.  
Ministries have achieved varying readiness capabilities and work is proceeding in this area.  

                                                
12 The National Disaster Management Plan was revised in 2005 after Hurricane Ivan.  The plan is currently undergoing 

revision (2010).  
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Additionally, disaster response and planning in Grenada is based on the implementation of local 
activities through the 17 established District Disaster Committees decentralizing various disaster 
management responsibilities. 
 
Grenada does not currently have specific Disaster Risk Reduction (DRR) legislation.  Much of 
Grenada’s disaster activity is still managed in the preparedness/response context.  In 2003, the 
Caribbean Development Bank (CDB) and the Caribbean Disaster Emergency Management Agency 
(CDEMA), formerly CDERA, produced the National Hazard Mitigation Policy.  National policy 
currently does not yet mandate DRR as a development objective.  Disaster risk reduction through 
development policy and planning is still in its early development. 
 
After the experience with Hurricane Ivan, efforts in improving public awareness and preparedness 
were given renewed emphasis.  NaDMA  maintains a web presence both in its organizational 
website (http://mypages.spiceisle.com/nadma) and through the national Government of Grenada 
website (http://www.gov.gd/departments/nadma.html).   
 
Since 2005, NaDMA has sought to improve disaster awareness at the community level. This has 
been accomplished through a series of initiatives including television presentations, the 
coordination of disaster awareness in schools with the Ministry of Education, distribution of 
brochures and various public events including Disaster Awareness Week, to heighten public 
preparedness and awareness. 
 
Mapping and GIS capability is managed largely through the Ministry of Agriculture with some use 
in other ministries but progress in this area is limited.  Various risk mapping exercises have been 
completed, including a school construction risk assessment, school landslide vulnerability 
assessment, shelter vulnerability and a coastal multi-hazard analysis prepared for selected 
communities.  No comprehensive multi-hazard map compilation has been prepared. 
 
Supporting the development of hazard maps, GIS resources in Grenada include national 
topographic maps, soils, infrastructure, rainfall and other base map elements required to support 
hazard mapping.13 
 
NaDMA lacks basic GIS capacity.  NaDMA is in possession of 4 junos but requires licenced GIS 
programs. All the hurricane shelters in the south of the island are mapped. The Agency needs more 
training in GIS-based mapping resources as they currently lack equipment and a staff GIS 
professional. 
 
The ministry of Agriculture maintains a system of stream gauges and meteorological stations on the 
island.  These are not automated systems.  Seismic monitoring is managed through a series of 17 
networked seismographs located throughout the country and Kick-‘em-Jenny is instrumented 
through UWI with an independent monitoring system. 
 
In accordance with the national disaster plan, the Grenada National Meteorology Office monitors 
and forecasts weather, providing general forecasting services and disaster alert warnings.  The 
office coordinates with the U.S. National Oceanic and Atmospheric Administration for forecasting 

                                                
13 Status of Hazard Map, Vulnerability Assessments and Digital Maps in the Caribbean: Grenada, 2003 CDERA. 
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support and weather satellite imagery access.  NaDMA assists in coordinating the distribution of 
these warnings and provides public preparedness advice. 
 
Agriculture. Agriculture is one of the most critical sectors for the Grenada economy. The  sector 
plays a significant role in the livelihoods of rural communities often as their only source of income. 
The agriculture sector is vulnerable to the impact of climate natural hazards. With the 2004 and 
2005 hurricanes the industry suffered widespread damage. The contribution of agriculture to 
national development dropped significantly after the hurricanes.  
 
In 2009-2010 the agricultural sector was affected by the prolonged dry period. Food production 
declined in 2010. The sector is still recovering and as of August 2010 Grenada had to resort to the 
importation bananas until banana production recovers. Carriacou accounts for a significant 
percentage of livestock production. Livestock is vulnerable to drought conditions and the dry 
periods in 1984 and 1992 reduced livestock population in Carriacou by 20 percent and 40 percent 
respectively. The 2009-2010 dry period also affected the livestock in Carriacou and the Ministry of 
Agriculture encouraged farmers to reduce their livestock population as an adaptation measure. The 
Ministry of Agriculture established an Irrigation Management Unit in 2000 and in 2008 a project 
was launched to provide irrigation technology to farmers.  
 
Tourism Sector. The high vulnerability of the tourism sector, most of which is located on the coast, 
is well documented. The hotel sector suffered much damage from the 1999 Hurricane Lenny and 
the 2004 Hurricane Ivan. Some hotels invested in mitigation measures to reduce the impact from 
hurricanes and storm surges. But the prolonged dry season also exposed another aspect of the 
vulnerability of the tourism sector to climate variability and change. Water based tourism activities 
were interrupted by the reduced river flow and bird watching was affected by the damage to the dry 
forest by fires.  
 
In addition to committing its own resources to the extent possible to address the issues identified 
above, the GoG has actively engaged with both multilateral and bilateral development partners and 
other stakeholders to mobilize additional resources.  Since it is not possible to mobilize all 
resources immediately or at one time, choices have to be made on the sectors and projects and they 
also have to be sequenced based on resource availability and absorptive capacity.  For the SPCR, 
the GoG has decided to focus on water resource management, disaster risk management, and 
coastal zone management.  Focus on these areas will also directly and indirectly address some of 
the issues in the tourism and health sectors by improving infrastructure which directly serve the 
tourism sector and also provide essential inputs (e.g. water supply) for the health of the population 
as well as tourists.   
 
Other considerations that will remain key issues for all the investment projects and technical 
assistance projects will include gender mainstreaming where opportunities exist, building capacity 
and awareness of communities, government personnel and business persons, sensitizing Grenadians 
to the needs and benefits of building a climate resilient society as an example to all countries in the 
Caribbean. 
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Section 5: Summary of Participatory Process and Iterative Nature of the SPCR  
 
The PPCR was formally launched in Grenada in January 2011. Several government ministers, 
permanent secretaries, private sector representatives, NGO's, representatives from academic 
institutions, students and farmers organizations participated in the launch.  Following the official 
launch there were two sector specific consultations.  On February 8, 2011 there was a consultation 
on GIS and Data Management followed by a consultation on Watershed Management on February 
9, 2011.  These consultations were held in a workshop format with structured questions to prompt 
participants to identify issues related to priority sectors. Following the problem identification, 
interventions were proposed accordingly. Many of the proposed interventions are included in the 
Investment Plan referenced in Part 2 – including the proposed Reforestation Project. Moreover, the 
substantial outcome of the workshops as well as follow up consultations was the proposed 
Technical Assistant projects that are specific to the Grenada climate change priority sectors. 
Participants at the consultation represented the private sector, non-government organizations and 
the public service.  In addition there were separate consultations with individual government 
agencies, the private sector and NGOs.  
 
A number of previous participatory and consultative processes were built upon during the PPCR 
Phase I in order to come up with the proposals for the SPCR and Phase 2. These include the 
extensive consultations that took place prior to preparing the Initial National Communication (INC) 
in 2001, National Strategic Development Plan (2006-2010), the National Water Policy, National 
Mitigation Policy and Plan, and the National Climate Change Policy. Many of the conclusions from 
the discussions were similar and some of the important recommendations coming out of these 
consultations are reviewed below. 
 
Continued Participation and Consultation 

If feasible, the social survey will be extended to include more climate resilience information collection that 
will guide other aspects of project implementation. This activity should be planned (commenced) in the 
project preparation phase, and further elaborated during implementation start-up of Phase Two. 

The additions include for example, supporting the National Disaster Management Agency (NaDMA) for the 
coordination and distribution of specific community awareness information on hurricane preparedness (in 
coastal areas in particular), drought preparedness (for inland regions), and for the development of additional 
curriculum materials for school grades where currently no specific classes in disasters and emergencies are 
offered. This again presents an opportunity for collaboration with the Regional Track activities as this need 
is likely shared with other CARICOM partners. 

During the project preparation phase and continued into Phase Two Implementation, a range of consultations 
will continue. This will be necessary in order to develop and finalise the Terms of Reference for the two 
investments and four technical assistance projects. All key stakeholders will be consulted in order to get the 
best possible understanding and design for the projects. 

 
National Climate Change Policy. The National Climate Change Policy and Action Plan was 
developed based on Nine (9) stakeholder consultations and seven (7) community consultations 
which were held during the period September 20, 2006 to October 31, 2006 and were attended by 
approximately seven hundred (700) persons. It included representatives from the Public Sector 
Board of Management, staff of the Ministry of Sports and Community Development, Youth and 
Students, Statutory Bodies, Energy Sector Employees, Agricultural Sector, Carriacou and Petit 
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Martinique Public Sector Employees, Grenada Institute for Professional Engineers, Sustainable 
Development Council. There were also parish public consultations in Grenada Carriacou and Petit 
Martinique.  
 
These analyses have been supplemented by anecdotal information on climate sensitivity provided 
during the Stakeholder Consultations that informed the Policy and Action Plan. These anecdotal 
references included:  
  

• Examples of beaches/coastline that has already been “lost” due to the rising seas;  
• Examples of difficulties being encountered by farmers as a result of the inability of their 

seeds and/or plants to withstand current heat and humidity;  
• References to reduced rainfall and reduced stream flows;  
• Increases in average temperatures of between 1.8 C and 6.4 C within the next 100 years;  
• Rising sea levels caused by melting arctic ice and thermal expansion of sea water. The 

Caribbean Sea has been rising by 1mm per year and global sea levels are expected to rise by 
between 0.18 m and 0.59 m over the next 100 years;  

• More intense hurricanes;  
• Longer dry seasons and wetter wet seasons accompanied by reduction in total rainfall, with 

at least 25 percent reduction in total rainfall for the Caribbean region; and  
• More intense rainfall when it occurs.  

 
These impacts are expected to affect all aspects of Grenada’s socio-economic landscape including 
human settlements, agricultural production, food supply, water supply, health and tourism. In 
addition, it will expose Grenadians to additional hazards including the danger of landslides, flash 
flooding and more intense tropical storms and hurricanes. The Stakeholder Consultations also noted 
that unsustainable livelihood and development practices are increasing Grenada’s vulnerability to 
climate change impacts which include:  
 

• Absence of adequate agricultural soil and water conservation practices;  
• Uncontrolled/Poorly managed exploration of the coral reefs by divers and tourists;  
• Sand mining on the beaches;  
• Mangrove harvesting for firewood; and  
• Use of sensitive land and marine areas for development, without necessary safeguards.  

 
Initial National Communications. The preparatory process for the Initial National 
Communications on Climate Change involved a series of consultations, meetings and peer reviews 
by a wide range of stakeholders, aimed at validating the results of the technical analyses and 
providing inputs into the recommended strategies and actions.  
 
CPACC. Analysis done under the Caribbean Planning for Adaptation to Climate Change Project 
(CPACC) concluded that Grenada’s beaches are at risk of significant erosion from the rising sea 
levels. The analysis showed that between 55 percent and 75 percent of the Grand Anse beach could 
disappear if the sea levels rose by 0.5 metres (1.5 feet), while the beaches between Conference and 
Marquis could lose 65 percent of their current widths and 83 percent of the beaches in Carriacou 
could disappear. These include the beaches at Hillsborough, Paradise, Lillette and Windward.  
 
The CPACC analysis also concluded that key coastal infrastructure will be inundated by a 1 m sea 
level rise, including an estimated 18 hectares of land on the Carenage, St.  George’s, which is 
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currently less than 0.20 metres (0.6 feet) above average mean sea-level, containing important 
buildings including the Financial Complex, the Carenage Sports Complex, the Carenage Road, the 
Cable & Wireless telephone exchange and the St. George’s sewerage pumping station.  
 
Other at-risk areas included the hotel belt in Grand Anse, sections of the coastline close to the Point 
Salines International Airport, the Eastern Main Road leading out of Grenville and passing through 
Soubise and Marquis and front streets in Hillsborough and Harvey Vale in Carriacou. Grenada also 
participated in several regional and national level workshops including the Adaptation to Climate 
Change in the Caribbean (ACCC) and the Mainstreaming Adaptation to Climate Change (MACC). 
These consultations covered various sectors and sub-sectors, which raised national awareness on the 
sectoral implications of climate change.  
 
Complimentary Bilateral Assistance. The Government of Japan is providing support to NAWASA 
for the development of water infrastructure. The GoG has also signed a MOU with Deutsche 
Gesellschaft für Internationale Zusammenarbeit (GIZ) for technical assistance in the area of climate 
change.  It should be noted that GIZ (German Development Cooperation) has currently no activities 
in Grenada, but is working at the regional level with CARICOM through GIZ. Grenada and 
Carriacou have been part of an appraisal mission by GIZ in November 2010 for a regional proposal, 
which aims to foster marine and coastal protected areas in the CARICOM region. Furthermore, the 
Government of Grenada has signed a Memorandum of Understanding with GIZ for technical 
assistance in the area of climate change. 
 

A No Regrets Approach14 

As defined in the World Bank Adaptation Guidance Notes, low-regret adaptation options are those 
where moderate levels of investment increase the capacity to cope with future climate risks. In 
Grenada, the technical assistance projects (relatively low-cost interventions) make up around five 
percent of the investments. Ninety-five percent of the investments in Phase Two are aimed at:  

 infrastructure investments (resilience and risk reduction) 
 capacity building (climate change awareness, climate risk management), and  
 reforestation (bio-diversity conservation, livelihoods, resilience, watersheds). 

These projects represent relatively moderate investment. Taking a comprehensive approach, 
including a thorough method to capturing lessons, documenting exceptional experiences and 
compiling that information into a format that can be shared, is a responsible no regrets approach. 
Despite possible risk of failure, these moderate levels of investment increase the capacity to cope 
with future climate risks. As such, the proposed interventions would be justified under all plausible 
future scenarios. 

                                                
14 Low-regret adaptation: Low-regret adaptation options are those where moderate levels of investment increase the capacity to 

cope with future climate risks. Typically, these involve over-specifying components in new build or refurbishment projects. For 
instance, installing larger diameter drains at the time of construction or refurbishment is likely to be a relatively low-cost option 
compared to having to increase specification at a later date due to increases in rainfall intensity. 

No-regret adaptation: Adaptation options (or measures) that would be justified under all plausible future scenarios, including the 
absence of manmade climate change (Eales et al., 2006). 
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Section 6: Institutional Analysis 
 

Government Ministries and Departments Involved in Climate Change 
 
Grenada, a member of the British Commonwealth, has a Parliamentary style of Government led by 
the Prime Minister and his cabinet of thirteen Ministers.  The Ministries with a direct role in climate 
change related matters are the Ministry of Finance, Economic Development, Energy and Foreign 
Trade; Ministry of Environment, Foreign Trade & Export Development; Ministry of Agriculture, 
Forestry & Fisheries; Ministry of Tourism; Ministry of Works, Physical Development & Public 
Utilities; Ministry of Housing, Lands & Community Development; and the Ministry of Health.   
 
The Ministry of Environment, Foreign Trade and Export Development has been designated as the 
technical focal point for all PPCR related activities. However, the Project Coordination Unit (PCU) 
housed within the Ministry of Finance, Economic Development, Energy & Foreign Trade will 
handle all fiduciary, safeguards aspects and also provide overall management and coordination for 
all SPCR/PPCR activities. All PPCR-related activities are advised by the Grenada National Climate 
Change Committee, which acts as the PPCR Technical Working Group (TWG). The TWG is 
comprised of line ministries, non-governmental organizations, representatives from the private 
sector and is chaired by the Ministry of Environment, Foreign Trade and Export Development. The 
TWG has an open membership and calls upon different expertise as and when needed.  It convenes 
at regular intervals to receive updates on the PPCR process. Once Phase 2 activities start the TWG 
will continue to play an advisory role in the implementation of PPCR activities.  
 
 
 
 
Institutional Arrangements 
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The PPCR recognizes that adaptation is a multi-dimensional phenomenon, with economic, political 
and social aspects, and that development is interconnected with adaptation in complex ways.  To 
create a platform for coordinating new and on-going donor and government initiatives, the PPCR 
process will be in collaboration with the following Agencies/Departments of the GoG: 

 
• National Water & Sewerage Authority (NAWASA)  
• Ministry of Agriculture, Forestry & Fisheries 
• Ministry of Tourism 
• Ministry of Works 
• Ministry of Housing & Land 
• Ministry of Health 
 

Role of the Private Sector 
 
The GoG fully recognizes that the role of the private sector is essential in the successful 
implementation of the PPCR in Grenada. For this purpose, the private sector, particularly the hotel 
sector, was actively engaged in the SPCR formulation process. Deliberations focused primarily on 
the impacts of climate change and its adverse effects on key services managed by the private sector. 
The GoG aims to use the PPCR to build on previous working arrangements between the public and 
private sector. The most urgent sector discussed was the water sector, and how important it is for 
the hotel sector and the government to work closely together on water distribution arrangements. 
These discussions were the impetus behind the Technical Assistance activity 1: Water Resources 
Assessment and Management Study referenced in Part 2.  
 
The importance of proper coastal zone management was also discussed with the hotel sector – given 
that most of Grenada’s key assets are located on vulnerable coasts. It was agreed that the hotel 
sector will be actively engaged during the conduction of Technical Assistance activity 2: 
Preparation of a roadmap for Coastal Zone Management in Grenada (referenced in Part 2). The 
outcome of which will be a set of policies, laws and institutional arrangements surrounding 
sustainable coastal zone management practices. There is general agreement that the GoG and the 
appropriate private sector actors will continue to engage through the PPCR on issues surround 
water resource management and coastal zone management; however, the specific role of the private 
sector will be further explored during implementation of the SPCR in order to tap into the full 
potential of the private sector to contribute to climate resilience. 
 

Institutional Priorities for the PPCR 
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It will be critical that the pilot programme creates the enabling environment to get the private sector 
more involved in agriculture. Agriculture contributes 5.4% of GDP to the economy15. Typical of 
small island states where tourism dominates the export income earnings, the Services industry 
contributed almost 80% of GDP of Grenada in 2003 figures. 

In agriculture, as in other sectors of the economy, the role of the private sector is becoming ever 
more important. The private sector provides most of the income-generating activities and job-
creation opportunities in Grenada, and is increasingly becoming the driving force for economic 
growth and poverty reduction. Added together, the small farmers, woman-headed households, rural 
micro entrepreneurs and small agricultural traders represent a large part of the private sector in 
Grenada. 

Within the proposed Forest Rehabilitation investment project, it is suggested that the private sector 
could finance new approaches to climate resilient development, such as drought resistant crops, 
improved irrigation systems, redesign of water storage infrastructure, flood protection or 
hydropower and improved water management to increase crop yields and water supply for 3 the 
islands of Grenada. 
The SPCR will provide some opportunities for example: i) policy dialogue for local private-sector 
development spearheaded by the Ministry of Finance; ii) investment promotions/operations to 
support local private-sector development; and (iii) partnerships with the private sector in order to 
leverage additional investments and knowledge for the agricultural sector.  
The businesses that are likely to contribute to sectoral development (say for instance, tourism, 
agriculture and natural resources) would likely be in one of the following categories: 

 Biodiversity dependent industries (fishing, agriculture and forestry), or 
 Financial services (banking, insurance investment and other financial intermediaries), or 
 `Green' enterprises (organic farming, low-impact logging, renewable energy, nature-

based tourism, ethical traders) 
No mater how small the scale, these and other private sector organizations like the telecoms, the 
primary insurers etc. in Grenada, all will derive benefit from a safer, less vulnerable and more 
resilient population and circumstance. Climate change is everybody’s business and we need to get 
that message out to communities and businesses alike. 
For the tourism sector, the private sector is much more than simply the hotel operators. This has 
been addressed in the SPCR text. Indeed, tourism and biodiversity are intimately related. The 
prosperity of the tourism industry in Grenada is directly dependent upon healthy ecosystems. Most 
tourism activities are also directly based on the many services (recreation) provided by ecosystems. 
Tourism related activities and services, if carried out in a sustainable manner, can contribute 
significantly to the conservation agenda; tourism can create economic development opportunities as 
an alternative to unsustainable use of biodiversity, and most importantly, tourism can raise 
awareness and support the education of locals and visitors alike on the values of biodiversity.   
Once again, this aspect of building climate resilience is an opportunity for the Regional Track 
PPCR to gather, consolidate and share lessons and experiences in how the private sector has and 
can be closely involved in adaptation and resilience building activities. It is to our mutual benefit 
that these lessons are shared amongst neighbours to also then investigate the sub-regional and 
regional opportunities that may be possible. 

                                                
15 CIA 2011 World Factbook, accessed 10 April 2011 (http://www.theodora.com/wfbcurrent/grenada/grenada_economy.html). 
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During the formulation of the SPCR, the private sector was involved in a number of activities, and 
will continue to be consulted and involved with the further development of proposed actions. The 
First Joint Mission (August 2010) held discussions with relevant government line ministries, the 
private sector, civil society and key stakeholders. The key representatives include the Grenada 
Board of Tourism, Grenada Chamber of Industry and Commerce, and including NAWASA, 
GLENLEC. 

The PPCR Technical Working Group (TWG) is comprised of line ministries, non-governmental 
organizations, representatives from the private sector and is chaired by the Ministry of 
Environment, Foreign Trade and Export Development. This group will maintain its role throughout 
the Phase Two implementation, and may in fact be expanded. This is also aimed at utilizing existing 
and creating new government and non-government, civil society and private sector partnership 
mechanisms to facilitate a participatory PPCR-decision making process. 

It should be noted here that the signed Aide Memoire from the First Joint Mission contains a 
number of references to agreed opportunities to further involve private sector organizations, 
including those in the agriculture sector, that will be followed up and implemented in Phase Two. 
Further to this, all Mission TORs, Mission notes and Aide Memoires will be part of the 
documentation that guides the Phase Two development processes. 
 

Role of the Project Coordination Unit 
 
The project will be implemented by the Project Coordination Unit (PCU) housed within the 
Ministry of Finance, Economic Development, Energy & Foreign Trade. The PCU is a specialized 
project management unit with appropriate fiduciary, and safeguards, handling capacity built from a 
long experience in managing World Bank-financed projects. An organizational chart describing the 
PCU can be found in Figure 2 at the end of this section.   
 
For the implementation of civil works, the PCU will rely on technical support for the descriptions 
for the bidding documents and for some of the implementation supervision from relevant line 
ministries, including the Ministries of Works, Education, Health, Physical Planning, and the 
NaDMA. More complex civil works will rely on the services of an independently contracted 
supervising engineer.  
 
The PCU will manage environmental and social safeguard aspects of activities financed by the 
project. The PCU has project management capacity and has managed safeguards of several World 
Bank projects investing in public infrastructure.  
 
Procurement activities will be managed through the PCU.  All contracting activity including 
bidding, contractor selection, and execution supervision will be managed through the PCU with the 
technical assistance of the participating line ministries.  As needed, line ministries will provide 
technical support particularly with respect to works projects.  Line ministries will also provide 
technical documentation to support procurement activities and, as needed, the PCU will engage the 
services of qualified specialists and engineers to assist with procurement and supervision.   
 
Participating ministries will provide technical staff to assist in contract supervision however, the 
responsibility for the management of change orders and contract modifications rests solely with the 



44 
 

PCU.  Representatives from each of the participating line ministries have been identified to serve as 
focal points to the project. 
 
Management of Knowledge and Lessons Learned. In addition to project management and project 
coordination responsibilities, the PCU will manage all knowledge management functions across the 
PPCR ensuring that all projects compliment and build upon past transactional, on-going and 
pipeline activities. From past experience the PCU recognizes that knowledge management - 
including the application and sharing lessons learned, is probably the investment that will provide 
the greatest return during the implementation of the PPCR. Hence, the PCU will be actively 
engaged with the implementing technical ministries to ensure lessons learned and knowledge 
sharing is streamlined across the two proposed investment projects and the technical assistance 
activities (all technical assistance studies include analysis of past lessons learned and capturing of 
on-going lesson learned activities). This will be particularly important for proposed infrastructure 
projects that will be climate proofed under the project. For this purpose, a Project Engineer with 
extensive knowledge of climate proofing infrastructure will be hired as part of the PCU (funded 
under the IDA funds financed by the World Bank) to provide technical support to the MoW.  
 
 



 
 
 

 
 

 

Figure 2 - PCU Organizational Chart 
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PPCR Technical Assistance Arrangements  
 
During Phase I of the PPCR, a team of consultants comprised of a Team Leader with extensive 
experience in climate change and managing integrated teams, a GIS / Data Specialist, and a 
Watershed Management Specialist was put together to prepare the SPCR and to advise GoG on all 
other Phase I activities. The Team Leader was contracted for the entirety of Phase 1, while the 
specialist consultants were contracted for specific timeframes to be utilized on an as-needed basis. 
All the consultants liaised with the Team Leader and reported directly to the Ministry of 
Environment, Foreign Trade and Export Development and Ministry of Finance.  
 
Once the SPCR is approved by CIF, a similar set of consultants is expected to continue to provide 
GoG with advice and assistance as needed to prepare implementation the Phase 2.  In addition, the 
projects and activities being proposed under the SPCR are to be executed in conjunction with and as 
a part of a larger World Bank operation.  Implementation of PPCR activities will benefit from this 
association.  
 
In addition to the institutional arrangements, the GoG recognizes that it is vital for PPCR success to 
align its activities within the regional program to avoid duplication.  At the national level it is 
important that the political leadership adopts a cross-sectoral climate change adaptation 
mainstreaming approach by utilizing existing and creating new government-NGO, civil society and 
private sector partnership mechanisms to facilitate a participatory PPCR-decision making process.  
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Section 7:  Outline of the Strategic Program for Climate Resilience   
 
The overall aim of the PPCR is to help countries transform to a climate resilient development path; 
increased application of knowledge on integration of climate resilience into development; 
complement and provide incremental resources to support a programmatic approach to mainstream 
climate resilience in development planning, policies, and strategies; and enable a harmonized effort 
from all associated development partners under a common platform. The first step in the PPCR 
Phase I process is the preparation of a strategic investment program, the Strategic Program for 
Climate Resilience (SPCR). As previously mentioned, Grenada has already completed a 
comprehensive National Climate Change Policy 2007 – 2011 to deal with the main climate change 
challenges. The National Climate Change Policy and the principles and objectives outlined therein, 
has contributed substantially to the formulation of this SPCR.   
 
As a follow up, the GoG is taking several steps to manage the various sources of funding and 
coordinate donor’s efforts to support the implementation of the National Climate Change Policy.  
Several donors are preparing various investment and technical assistance projects related to climate 
change adaptation activities. All in all, these efforts have been and continue to be quite significant.  
However, given the magnitude of the climate related challenges and the resource and capacity 
constraints that Grenada faces generally, much more needs to be done in the years ahead in a 
selective and sequenced fashion.  
 
The GoG has benefited greatly from the on-going consultative process it has followed to discuss the 
various aspects of climate change with a large number of stakeholders.  The process has ensured 
that priority needs of the people are being met, with particular attention to the most vulnerable 
sections of society i.e. the old, children and women and also contribute to poverty alleviation by 
providing and sustaining livelihoods for the low-income segments of the population. The result of 
this process and widespread consultation with line Ministries/Agencies involved in climate change 
related activities, development partners, a broad set of NGOs, CSOs, technical experts and 
academics is captured in this SPCR.  
 
The SPCR proposes a comprehensive package of infrastructure projects and technical assistance 
activities to be financed under the PPCR. The two investment projects are: (i) Disaster Vulnerability 
and Climate Risk Reduction Project (DVRP) and (ii) a Forestry Rehabilitation Project. The 
technical assistance activities for which assistance is being sought are: (i) Grenada Water Resources 
Assessment and Management Study; (ii) Preparation of a Roadmap for Coastal Zone Management 
in Grenada; (iii) Improving the Use of Data and GIS for Climate Change Adaptation in Grenada; 
and (iv) Preparation of a Project for Rehabilitation of the Bathway Sandstone Reef. 
 
Under the DVRP, countries of the region are to be provided financial and technical assistance to 
reduce vulnerability to natural hazards and climate change impacts by climate proofing key 
infrastructure, increasing the capacity of participating governments to quickly respond to adverse 
natural events and improve the capacity in climate monitoring and hazard planning. Separate 
projects have been prepared for individual countries with similar overall objectives, but customized 
to suit country specific priorities and requirements.  In the case of Grenada, the cost of the DVRP is 
estimated at US$25.2 million, in which IDA would provide a credit of US$10.0 million, leaving a 
gap in the financing plan. GoG expects the Bank to submit this Credit to its Board for approval in 
May 2011. The DVRP, which also has been developed using an extensive consultative process very 
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similar to the SPCR, includes a suite of activities covering various types of civil works, purchase of 
essential equipment to respond to climatic events and improve public safety, preparatory hydrologic 
and geo-technical studies, training and capacity building.  All of the components proposed to be 
financed under the DVRP address all of the issues that have been identified and prioritized under 
the SPCR.  As such, the GoG proposes that the major portion of the PPCR support to Grenada 
should supplement the IDA resources to cover the remaining financing gap in the DVRP and 
finance the priority investment program that the government has formulated.   
 
Furthermore, the GoG also feels that the remaining investment and TA that are being proposed for 
PPCR support (US$3.8 million in investments and US$1.0 million in TA) are very similar and 
complimentary to the objectives and activities included in the DVRP.  Also, these activities are to 
be implemented by the same GoG institutions that will implement the DVRP and the World Bank is 
proposed as the implementing MDB for these activities as well.  It would, therefore, be logical and 
more efficient to combine these activities under the DVRP, to the extent possible.  The preparation 
of the four TA components is fairly advanced and including them under the DVRP would be 
relatively simple.  The Forest Rehabilitation Project would require some additional appraisal work 
by the Bank with respect to its environmental and social aspects and may have to be processed 
separately.     
 
As noted, the Phase Two PCPR proposal suggests that a portion of the PPCR support will 
supplement the IDA resources16.  Indeed, the PPCR funding is supplementing and not substituting 
for the existing support under the Disaster Vulnerability and Climate Risk Reduction Project in 
Grenada. For clarity, a brief description of activities proposed under the DVRP are included in the 
Annex for reference. 

The PPCR grant and concessional financing request is part of the Grenada project under the OECS 
Regional Disaster Vulnerability and Climate Risk Reduction Program (RDVRP; P117871), which 
has approved co-financing of US$10 million for Grenada from the World Bank’s International 
Development Association (IDA).  

The objective of combined PPCR grant, concessional financing and IDA credit is to measurably 
reduce vulnerability to natural hazards and climate change impacts in Grenada and the Eastern 
Caribbean. In the process the project aims to increase resilience to climate change by supporting 
capacity development and tools to assess and communicate disaster and climate risk to the general 
public and to decision makers in different sectors, and to improve the integration of natural hazard 
and climate risk into physical planning processes.  

The PPCR grant and concessional financing has been an integral part of the proposed DVRP in 
Grenada since its inception and the PPCR Sub-Committee has been kept abreast of progress of this 
investment proposal. 
 
The Government is requesting US$8.0 million in grant financing and US$12.0 million in 
concessional loan financing from the PPCR. As required under the PPCR guidelines, detailed 
project descriptions/concepts for the 2 projects and the TOR for related studies and the TORs for 
the 4 technical assistance proposals, their cost estimates, implementation arrangements, and the 
specific requests for grants and concessional finance from the PPCR have been provided in Part 2 
                                                
16 DISASTER VULNERABILITY AND CLIMATE RISK REDUCTION PROJECT IN GRENADA – Project Appraisal Document 

(Draft March 2011). This project forms part of a regional program (Horizontal APL) that will support up to six interested countries 
among Eastern Caribbean small island states (Antigua and Barbuda, Dominica, Grenada, St. Kitts and Nevis, St. Lucia, and St. 
Vincent and the Grenadines) in reducing their vulnerability to natural hazards. 
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of this document. Accordingly, a brief overview of the Proposed Investment Program and Technical 
Assistance Components in the SPCR is summarized below: 
 
Investment Project 1: Disaster Vulnerability and Climate Risk Reduction Project17 

 
Objective: To reduce vulnerability to natural hazards and climate change impacts in Grenada by 
climate proofing key infrastructure, increasing the capacity of the Government to quickly 
respond to adverse natural events and improve the capacity in climate monitoring and hazard 
planning. 
 
Responsible MDB:  The World Bank 
 
Government Implementing Agencies: Ministry of Finance, NAWASA, Ministry of Works, 
Ministry of Agriculture 
 
Total Project Cost Estimate: US$ 25.2 million 
PPCR Request: US$ 7.0 million in Grant and US$ 8.2 million in concessionary financing 
Co-financing: US$ 10 million in IDA Credit 
Preparatory studies: None 
 
Investment Project 2: Forest Rehabilitation Project 
 
Objective: To reduce vulnerability to climate change through the restoration and preservation of 
valuable forest resources through effective land use practices that also promote sustainable 
livelihoods, contribute to environmental sustainability and reduce poverty.  
 
Responsible MDB:  The World Bank 
 
Government Implementing Agencies: Forestry and National Parks Department of the Ministry 
of Agriculture, Forestry & Fisheries 
 
Total Project Cost Estimate: US$ 3.8 million 
PPCR Request: US$3.8 million in concessionary financing 
Preparatory studies: None 
 
Technical Assistance 1  
Scope of Work:  Preparation of a Grenada Water Resources Assessment and Management Study 
Responsible MDB: The World Bank 
GoG Counterpart: NAWASA and Ministry of Agriculture 
PPCR Fund Requested: US$400,000 (grant) 
 
Technical Assistance 2  
Scope of Work: Preparation of a Roadmap for Coastal Zone Management in Grenada 
Responsible MDB:  The World Bank 
GoG Counterpart:  Ministry of Environment 

                                                
17 All proposed project activities were appraised jointly by the World Bank and the Government of Grenada according 

to World Bank standards. 
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PPCR Fund Requested:  US$200,000 (grant) 
 
Technical Assistance 3  
Scope of Work:  Improving the Use of Data and GIS for Climate Change Adaptation in Grenada 
Responsible MDB: The World Bank 
GoG Counterpart:  Ministry of Agriculture, NAWASA and Ministry of Environment 
PPCR Fund Requested:  US$300,000 (grant) 
 
Technical Assistance 4  
Scope of Work: Preparation of a Project for Rehabilitation of the Bathway Sandstone Reef 
Responsible MDB:  The World Bank 
GoG Counterpart:  Ministry of Environment and Ministry of Works 
PPCR Fund Requested:  US$100,000 (grant) 
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Section 8 : Strategic Results Framework 
 
 

RESULTS INDICATORS 

Reduced risk of Grenada’s population to 
failure of public buildings and infrastructure 
due to natural hazards / climate change 
impacts. 

Measurement of public buildings and infrastructure 
climate proofed by the project.  
 
Measures: Census data questions on vulnerability and 
resilience, decrease in economic and social losses 
post-disaster events, decreased loss of roads and 
bridges, lower levels of overall community impacts 
from climate hazards, improved ability to cope with 
disaster events (social survey). 

Reduced risk of Grenada’s population to 
potable water shortage due to natural 
hazards or climate change impacts. 

Measurement of decrease in water scarcity due to 
natural hazards or climate change impacts such as 
drought. 
 
Measures: Reduction of number of user days with less 
than full service of the national water system managed 
by NAWASA (NAWASA records)  

GIS mapping of social, economic and 
environmental impacts of climate change is 
upscaled to a National level, with hazard 
and vulnerability maps available to all 
vulnerable communities and community 
leaders. 

A range of hazard maps prepared, and made available 
to affected and vulnerable communities. Increased 
capacity of Government in the use of GIS as a policy 
and education tool is measureable. NaDMA is able to 
generate a range of Hazard and Vulnerability Maps, 
with in-house expertise also available to MoF and 
Physical Planning Unit. 
 
Measures: Number of constituencies with localised 
Hazard and Vulnerability maps; number of competent 
GIS practitioners available to Government 
departments; amount of data made available for inter-
agency use and sharing; number of presentation made 
by NaDMA to agencies, communities on climate 
change and mapping hazards and vulnerabilities. 

Building climate resilience Government actively develops a spirit of collaboration, 
cooperation and support, citizens recognise the 
Government is committed to climate change and a 
green, clean Grenada. 
 
Measures:  Ministerial support measured by 
appointment of ministry climate change focal points; 
number of communities and constituencies requesting 
support for building climate resilience; number of 
appearances in the media of climate issues. 
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Vulnerable communities more 
knowledgeable of climate resilience, 
diversified livelihoods and livelihood 
protection. 

Communities incur fewer losses, businesses are better 
prepared, visitors are better informed (marine and 
land-based tourists), environmental conservation is 
better managed by improved legislative frameworks, 
and enforcement achieves increased levels of success. 
Measures: Damage and Loss Assessment indicates 
fewer losses in coastal areas, lower economic impacts 
(fewer loss of livelihoods), increased awareness of 
visitors (survey), improved environmental practices 
(water conservation, water recycling) in Grenada, 
improved water accessibility, increased use of 
rainwater harvesting and storage in the hotel sector 

Climate change expertise is available to all 
ministries, regular information sharing 
amongst Government departments and 
Regionally on climate issues. 

Climate resilience becomes a national concern;, 
Government (Ministries/Agencies) at all levels have a 
strategy for building climate resilience in their sector. 
Measures: Three Ministries/Agencies (Agriculture, 
Physical Planning, NaDMA, Works) have equipped 
and skilled persons for data management and GIS 
mapping; increased attendance in Regional climate 
discussions and activities, Climate change expertise 
available in Ministry of Finance, Ministry of Health 
and Environment, publications on Governance 
available to Government officials (all Ministries). 

 
It is proposed to include detailed Results and Resources Frameworks in the development of all 
project components and sub-components as well as the technical assistance projects. These are vital 
working tools for accountability, for monitoring and evaluation, and for the development of the 
indicators for which activities can be measured for both performance and achievement of 
objectives. 
In addition to the indicators proposed in the SPCR, PPCR activities will be measured by indicators 
captured in the DVRP in Grenada PAD Results Framework - since it is a co-financed project. These 
indicators will compliment SPCR-specific indicators, in which there is an agreement with 
Government that the results framework will be monitored and reported on over the lifespan of the 
project and beyond. This has been reiterated in the revised SPCR. 
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PART 2 
 

Proposed Program Components for PPCR Finance 
 
The Project Components being proposed to be financed under the PPCR consist of: (i) Disaster 
Vulnerability and Climate Risk Reduction Project and (ii) a Forestry Rehabilitation Project; (iii) a 
Technical Assistance Project to prepare a Grenada Water Resources Assessment and Management 
Study; (iv) a Technical Assistance Project for the Preparation of a Roadmap for Coastal Zone 
Management in Grenada; (v) a Technical Assistance Project for Improving the Use of Data and GIS 
for Climate Change Adaptation in Grenada; and (vi) a Technical Assistance Project for the 
Preparation of a Project for Rehabilitation of the Bathway Sandstone Reef. As required under the 
PPCR guidelines, detailed project descriptions / concepts for the two Investment Projects as well as 
the TORs for the four Technical Assistance Proposals are presented below.   

For the four technical assistance projects, gender-based vulnerabilities and capacities need to be 
identified and recognized, and where applicable, gender disaggregated needs identified in 
incorporated into the TA implementation. 
 
  
Investment Project 1: Disaster Vulnerability and Climate Risk Reduction Project18 
 
Estimated Project Cost: US$ 25.2 million 
PPCR Request: US$ 7.0 million in Grant and US$ 8.2 million in concessionary financing 
Co-Financing: US$10 million in IDA Credits 
 
Background 
 
Eastern Caribbean Sub-Regional Context. The Eastern Caribbean (EC) has improved its disaster 
risk management capacity over the past decade. Supported by international agencies, countries in 
the region have carried out a large number of vulnerability and hazard assessments that have served 
to increase the political understanding of the hazard challenge facing the region. However, EC 
governments are still not able to manage natural hazard and climate risk strategically. The 
knowledge generated from climate risk studies is unfortunately often not captured in institutional 
strengthening or improved policies and practices for vulnerability reduction, and the studies 
themselves often bring little value added due to a lack of data. In some cases countries in the region 
have invested in climate change adaptation and disaster vulnerability reduction through coastal 
protection works, climate proofing of key infrastructure, and in specific disaster mitigation works. 
These works have shown to be highly beneficial and performed well in subsequent hurricanes. This 
type of climate change adaptation and vulnerability reduction has been carried out on an asset-by-
asset basis, and limited financing has kept these investments to a pilot level only.  
 
On a broader scale, there is little evidence that development decisions have integrated climate 
resilience and expected climate change impacts in decision-making processes.  Responsibilities are 
dispersed among various government agencies including Ministries of Finance, Planning, Economy, 
                                                
18 All proposed projects have been appraised by the World Bank according to World Bank procedures. 
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Energy, Works, Physical Development, and Agriculture.  Lacking an overall structure for analyzing 
and integrating risks in the development process, agencies normally operate in a relative 
information vacuum with limited resources, particularly in their capacity to analyze and integrate 
risk and climate change management in the development process.  Data sharing among agencies is 
weak, largely due to limited capacity and lack of an overall mechanism to share information with 
low transaction costs. 
 
Hence, a major limiting factor inhibiting strategic disaster vulnerability reduction and climate 
change adaptation is the lack of reliable information on which to base planning and design 
decisions. The underlying problem is two-fold. Firstly, there is a lack of localized data to inform 
climate change impact and disaster risk analysis, and a lack of capacity nationally to carry out the 
needed analysis. Secondly, the countries therefore do not have sufficient information, or appropriate 
institutional mechanisms, to make portfolio-wide or sector-wide strategic decisions on risk 
reduction. The first part of the problem will have to be solved by collecting the appropriate data and 
by developing appropriate protocols and capacity at national and regional level for data sharing and 
data management. The second part of the problem will be most efficiently addressed by enabling 
EC states to access knowledge resources and services outside their countries that can address the 
questions the countries raise and feed the information back to the countries in a format they can use.  
 
Grenada Country Context.  Grenada, which includes the two smaller islands of Carriacou and Petit 
Martinique to its north, is the southernmost of the Windward Islands and supports a population of 
approximately 105,552 (2008). The GNI per capita is US$5,710 (2008 est. Atlas methodology).   
 
Despite high growth rates in the last decade, poverty rates increased drastically. The average per 
capita growth rate between 1998 and 2008 has been over 2 percent per year, yet it did not translate 
into a reduction in poverty. While indigent rates dropped significantly from 1998 to 2008, the 
percentage of poor people increased from 32 percent in 1998/99 and reached 38 percent of the 
population in 2007/08.  According to the most recent Country Poverty Assessment the 
unemployment rate stood at 25 percent in June 2008.   
 
Grenada’s economic performance has been adversely affected by the challenging global 
environment.  After reaching 2.2 percent in 2008, economic growth is estimated to have declined to 
-7.7 percent in 2009. A worldwide financing drought has reduced the availability of funds for 
foreign direct investment (FDI) projects, including key tourism-related investments. As a result, 
activity in the construction sector, which has been a significant driver of growth in recent years, is 
projected to fall significantly in 2009-10.  Tourism arrivals and remittances are expected to decline 
further. Residential, tourism-related, public-sector and private commercial activity are expected to 
recover slowly, with growth breaking the three percent mark only in 2014. The main near- and 
medium-term risks include a deeper and more protracted global slowdown, increased financial 
stress and larger retrenchment of capital inflows, and damage from natural disasters. 
 
Institutions 
 
For the past fifteen years, Grenada has been developing its disaster preparedness and response 
capacity through a variety of national and regional programs.  In 2000, Grenada began executing 
the Emergency Recovery and Disaster Preparedness Project.  Activities under this project were 
designed to strengthen preparedness and response capacity through investments in infrastructure, 
institutional capacity building and community-based initiatives in disaster preparedness and 
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awareness.  Institutional strengthening activities related to training and development of the national 
emergency response organization, National Disaster Management Agency (NaDMA), and 
strengthening of community-level response committees. 
 
Public Infrastructure  
 
Much of the island’s basic infrastructure was constructed during the colonial period and is aging 
and exposed to changing environmental conditions.  Roads have been severely impacted by landslip 
and erosion.  Drinking water systems are presently inadequate to meet national demand and 
changing rainfall profiles for the island suggest that existing systems are not able to cope with 
changing rainfall cycles and land use patterns.  Additionally, public facilities such as health clinics 
and disaster shelter systems are in need of climate proofing and rehabilitation to cope with changing 
environmental patterns. Among the more visible climate change-related impacts is the increased 
frequency of flooding of the portside areas (Carenage) of the capital, Saint Georges.  Additionally, 
observations over the past twenty years suggest that sea level rise has increased tidal flooding of the 
commercial area adjacent to the harbor.  This is the principal trade zone for the island and a major 
hub for tourism activity, particularly with respect to the cruise ship industry.   
 
Agriculture was severely impacted by Hurricane Ivan and the loss of nutmeg plantations had a 
major impact on the national economy.  Changes in rainfall patterns have apparently affected 
agricultural systems and the demand for irrigation, for example, has apparently increased as 
Grenada seeks alternative agricultural activities to replace hurricane-damaged systems.  Changes in 
irrigation requirements place additional stresses on already stressed water resources. 
 
Project Development Objectives 
 
The World Bank has prepared a sub-regional program which aims at measurably reducing 
vulnerability to natural hazards and climate change impacts in the Eastern Caribbean. The project in 
Grenada would benefit the entire population by reducing climate risk through the climate proofing 
of key infrastructure and increasing the capacity of the GoG to quickly rehabilitate damaged public 
infrastructure following an adverse natural event during the period of the project. The project would 
have specific benefits for people living or working in the geographical locations or public 
infrastructure. 
 
Most of the technical assistance and capacity-building activities related to hazard monitoring, 
climate risk identification, improved policy, and planning will enable the targeted public entities 
and civil servants to better serve the general population through investment decisions that take 
climate risk into account, and improved physical planning. Gender sensitive planning and 
management will need to be mainstreamed into all of these activities to ensure women and other 
vulnerable groups are given due consideration in all development processes, particularly with 
capacity-building. 
 
Project Description  
 
The project aims at measurably reducing vulnerability to natural hazards and the adverse impacts of 
climate change in the Grenada. By design, the project will be financed by both direct funds from the 
CIF as well as co-financing from other sources (i.e. IDA and GFDRR). The CIF funding will 
support climate change adaptation activities, while the co-financed portions will primarily focus on 
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current disaster risk management needs – but will support overall resilience to adverse natural 
events which are expected to be more extreme with climate change. In order to achieve this, the 
project proposes four mutually reinforcing components, namely: 1) Prevention and Adaptation 
Investments; 2) Capacity Building for Hazard and Risk Evaluation, and Applications for Improved 
Decision Making; 3) Emergency Response Contingent Credit; and 4) Project Management and 
Implementation Support. 
 
Component 1 - Prevention and Adaptation Investments  
 
This component is designed to reduce physical vulnerability through piloting adaptive measures to 
build resilience to current and future climatic changes. It includes a suite of civil works activities 
and equipment purchases designed to improve resilience to disaster events and adapt to impacts 
relating to climate change.  Activities include the climate proofing of bridges; climate proofing of 
physical infrastructure including schools and homes for the elderly; landslip and flood mitigation 
activities; and specific improvement works targeted for two low-income communities.  Works also 
include new construction and rehabilitation activities in the water sector to improve supply and 
resilience to drought events. 
 
The project would fund supporting studies required for the development of works packages such as 
pre-engineering investigations (e.g. hydrologic/hydraulic studies, geotechnical investigations) and 
associated engineering activities required to support design and safeguard compliance.  Works 
designs and construction would include the integration of national building code requirements and 
would be subjected to hazard/risk and climate change impact analysis in order to advance the design 
and construction of resilient infrastructure.  
 
Sub-Component 1.1 – Infrastructure Investments 
 
Aging infrastructure coupled with changing environmental conditions has resulted in a deterioration 
of existing infrastructure generating a high level of vulnerability to natural hazards.  Historically, 
designs have been based on a limited analysis of past hazard events without consideration of 
impacts from anticipated changes in future land use and climate change.  Additionally, continuing 
vulnerabilities exist relating to landslip, rock fall, and flooding, which, if left unattended, will 
continue to produce recurrent damage to infrastructure.  Finally, under this sub-component, two 
low-income communities have been targeted for interventions designed to improve their resilience 
to disaster and climate change events.  
 
The majority of works are relatively small in nature and the project would support the technical 
studies required to produce engineering designs that integrate risk reduction and climate change 
effects in order to improve the long-term performance of the selected structures. Additionally, this 
sub-component would support strategic equipment purchases for the airport system to improve the 
operational resilience of these nationally critical facilities.   
 
1.1.1 La Sagesse and Beausejour Community Infrastructure Development. In 2007, to make way 
for the Port Louis Marina Project, twemty-seven families were relocated from the Mt. Pandy and 
Islander areas of Belmont, St. George parish, to La Sagesse, St. David parish. Similarly, the 
development of the Lagoon Marina and adjoining area triggered the involuntary relocation of 
fourteen families from in and around the areas known as Mt. Pandy and Islander and were settled in 
Beausejour, St. George parish. Monies were made available by the developers of the project to 
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facilitate the relocation process. However, without proper planning, design for infrastructure, or 
other activities designed to mitigate the impacts of resettlement, the families involved were left 
inadequate infrastructure. In addition, no legal titling or other land use or management 
arrangements were made for the land where the houses were constructed. A number of the houses 
were left unfinished, and some families were forced to complete the structures themselves. Issues of 
single mother households may need to be considered in this initiative. 
 
The relocated communities consist mainly of low-income households (primarily daily laborers and 
other vulnerable groups) who are exposed to hurricanes, earthquakes, and landslide risk.  The 
community does not have proper roads, which limits both their mobility in daily life and emergency 
service access for ambulances, police, and fire trucks.  The absence of paved roads also presents 
some negative social impacts on the community, as children find it very difficult to attend school in 
the rainy season. Free running water due to lack of drainage and sewage systems represents one of 
the main challenges and exposes the community to risks associated with landslides and soil erosion. 
By making technical designs and installing adequate infrastructure (drainage, roads, sewage system, 
and retaining structures, among others) in these communities, the proposed project would address 
the access problems, reduce the risks associated with the scarce management of wastewater and 
rainwater, and improve the life quality of these communities.  
 
1.1.2 Climate Proofing of Bridges and Public Space.  Mitigation and construction works would be 
designed to stabilize areas prone to floods, rock falls, and landslides, and to climate proof 
vulnerable public infrastructure. Additionally, two critical bridges would be replaced. Flood 
mitigation and drainage works would be implemented along St. John’s River, in the Mourne Rouge 
area, and along Dusty Highway. The expected projected impacts of climate change on Grenada 
necessitate the need for better preparation and adaptation to the adverse impacts of severe hydro-
meteorological events.  

Floods are increasing in frequency every year, causing repeated damage to public and private 
property, disrupting local businesses, industrial activities, and generating closures of important 
transportation routes, affecting mobility and access to residential areas, among others. Rock fall, 
landslide, and erosion mitigation works would include (i) soil investigation and slope stability 
studies, technical designs, and construction works in five identified vulnerable areas (including 
Melville Street, Brizan, Sendall Tunnel, and Grand Anse Housing); and (ii) technical studies, 
construction of reinforced retaining wall structures, and installation of gabion baskets in six 
locations around Constantine for land slide control, and in two other sites near the Gouyave Market 
Square for erosion control. Adverse climatic conditions have increased the vulnerability of areas 
prone to rock falls, erosion, and landslides, in most cases causing blockages in the main roads and 
traffic disruption. The disruption has a negative economic impact on the road users and permanent 
cost to the Government in order to restore the road to its original condition. Finally, two vulnerable 
bridges, the Hubble Bridge and the Lance Bridge, both in the Gouyave area in St. John parish, 
would be climate-proofed based on a  higher construction standard than was initially used and based 
on best-available information on climate change impacts. The Lance Bridge is on the main West 
coast road and the Hubble Bridge is the only by-pass that provides access to the North side of the 
valley inland. 
 
The technical design and construction of risk mitigation works for floods, rock falls, landslides, and 
erosion control, would reduce damage to public and private property, improve the mobility of 
population and other socio-economic effects caused by road blockage generated by rock falls or by 
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water from floods. Moreover, comprehensive river management plans would reduce the 
environmental impact caused by the inadequate garbage disposal at rivers and channels.  

The climate proofing of two critical bridges in Gouyave would improve the pathways of the road, 
passing from one line to two lines of traffic and thus allowing better flow and speed of the vehicles 
in normal and emergency situations. This activity would be funded through a mixture of CIF grants 
and concessional financing, as well as co-financing from the IDA. The project activity would 
increase overall capacity for Grenada to cope with adverse impacts of severe climatologically 
derived events which are predicted to increase in severity.  
 
1.1.3 Improved Resilience to Climate Risks in the Water Supply System. Reducing vulnerabilities 
in the water sector is a high-priority activity, as potable water is a critical lifeline service.  The 
recent drought conditions experienced and projected increases in climate variability in Grenada 
highlighted the necessity for improvements in water storage capacity and operational resilience.  
This will be especially important for the islands of Carriacou and Petite Martinique and its resident 
population (around 10,000), all of which rely on rain harvesting for water supply. Investigations and 
training in water conservation, efficient rainwater harvesting and cost-effective water storage 
technologies will build resilience in those communities relying on these natural resources. 
These activities should also feed into the Regional Track activities given the shared needs for 
virtually all islands of the OECS to build a culture of water conservation and a more sustainable 
system to ensure adequate water supply for island residents into the future. 
 
By adding in-line storage capacity and providing back-up generator facilities, the system becomes 
both more efficient and less susceptible to outages during disaster events.  Currently, there is no 
storage capacity on the borehole supply system at Chemin.  Water is pumped directly to consumers.  
Distribution requires constant pumping and when pumps are not operational, the service is cut.  
Additionally, there is currently no reserve supply allowing customers to receive water even when 
the source supply is interrupted.  
 
1.1.4 Risk Reduction for Critical Infrastructure. The project would support the purchase of critical 
emergency and operations equipment at Grenada’s Maurice Bishop International (MBI) Airport and 
the airport facility at Carriacou Island.   
 
These are the only operational airport facilities in the country and as such, their continued operation 
is critical to Grenada’s national security and tourism-based economy.  The airport authority has 
identified critical investments that are required both to maintain an adequate emergency response 
capability and to comply with operational standards as required by the International Civil Aviation 
Organization (ICAO).  Aging emergency response equipment and deficiencies in operational 
equipment have been cited during recent ICAO airport certification inspections and must be 
addressed to maintain the operational certification.  Absent investment in these purchases, Grenada 
risks a downgrading of its airport certification.  A downgrade in operational certification would 
prohibit most commercial aircraft from using the facility, crippling communications and tourism 
activities.  The equipment identified under the proposed project would address the major 
deficiencies noted, allowing the airport to comply with ICAO requirements, and improving 
operational resilience and response capacity to disaster impacts.  Together with the purchase of 
critical equipment, the airport authority, as noted under Component 2, would use project funds to 
complete an operational maintenance and management study designed to develop a maintenance 
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and capital investment program to enable the airport authority to manage its long-term maintenance 
and equipment replacement program. 
 
Sub-Component 1.2 – Climate Proofing and Design of Public Buildings 
 
The government has identified priority public buildings in need of immediate climate proofing to 
improve climate resilience.  These structures include two schools used as public shelters and two 
homes for the elderly.  Under this sub component, the project will support the analysis and 
evaluation of building performance with respect to expected hazards and retrofit the structures 
accordingly.  
 
1.2.1 Climate Proofing of Schools to Reduce Their Risk to Climate Change. As is the case in most 
countries, Grenada has designated selected schools as emergency shelters under their National 
Disaster Management Plan.  As part of an ongoing effort, the Government has been climate 
proofing schools in order to improve their climate resistance and their performance as emergency 
shelters.  Two schools have been selected to be included under this project. 
 
1.2.2 Reducing Vulnerabilities of Public Accommodation for the Elderly. Three homes for the 
elderly (particularly single women) have been identified for climate proofing activities to improve 
their resilience to the adverse effects of climate change – including hurricane events.  These 
facilities were chosen because they house a particularly vulnerable population and improving these 
structures would increase their resistance to damage from climate related disaster and provide 
improved protection to a particularly vulnerable population segment. 
 
Component 2 - Capacity Building for Disaster Response, Climate Change Awareness, Hazard 
and Risk Evaluation, and Applications for Improved Decision Making  
 
This project component would contain a series of capacity-building and knowledge-building 
interventions in Grenada to support disaster risk management and climate change adaptation. There 
are four specific areas that have been identified as high priorities by the Government for 
intervention: the Education sector, the National Disaster Management Agency, the Physical 
Planning Unit (data and information management), and the Airport Authority. Each of these sectors 
plays a critical role in disaster risk management within Grenada and this component would provide 
important capacity-building activities in each of these sectors. 
 
There are a series of three thematic areas that have been identified by the Government of Grenada 
as crucial for future climate change adaptation activities. However, there is currently a lack of 
strategic roadmaps with specific assessment of needs along with a comprehensive action plan that 
can provide a framework for the Government of Grenada to engage on the specific sectors (Data 
Management, Water Resource Management, and Integrated Coastal Zone Management). These 
roadmaps would be developed in this component that would serve as a strategic guide in these 
areas.  
 
Sub-Component 2.1 – Improved Understanding of Natural Hazard Risk and Climate Change 
Impacts and Their Integration into Development Activities 
 
Improvements in risk analysis and data management capacity would support future programs in 
new construction and retrofitting of existing infrastructure, disaster risk mitigation, and disaster 
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preparedness planning. This improved capacity would allow Grenada to prioritize investments and 
improve risk management across sectors, promoting the use of a variety of tools including cost-
benefit analysis, life cycle analysis, hazard and vulnerability modeling, and land use planning. 
There are a number of sectors that have been identified as of high importance for climate change 
adaptation; however, there is currently a lack of strategic planning for these sectors and this sub-
component would support the development of a strategic roadmap in each of the sectors. 
 
2.1.1 Planning/Management Information System for Natural Hazard Risk Information. Reliable 
data is a fundamental requirement for conducting natural hazard and climate change risk analysis. 
There is a lack of coordination and systems for management of the information and data needed for 
natural hazard risk assessment and mitigation activities. The Physical Planning Unit has the 
mandate to prepare development plans for the country and is required to incorporate planning for 
natural hazards and the adverse impacts of climate change. The project goal is to build capacity for 
the development of a planning information system within the Physical Planning Unit to provide the 
necessary tools for conducting risk assessment and its integration into decision-making processes. 
 
The direct beneficiary of this project component would be the Physical Planning Unit, which would 
receive the capacity building. Indirectly, better physical planning would make construction 
activities in Grenada safer relative to the physical environment they are built in and would therefore 
benefit the population in general. 
 
The project activity would provide training on Geographic Information Systems, GPS tools, 
information and database management, as well as provision of necessary goods for the 
establishment of the planning information system.  
 
2.1.2 Risk Modeling Improvements and Data Collection. This co-financed activity would support 
the transition of the Government of Grenada to current best practices for disaster and climate risk 
modeling and analysis within development processes. This grant-funded activity would leverage 
regional activities and economies of scale to support updating of risk models for the country. The 
project would continue building national capacity to integrate assessment of natural risk into policy 
and decision making in various sectors’ operations, including development investments, disaster 
risk mitigation, and disaster response planning. The project would work with a variety of 
governmental sectors to apply risk modeling results into operational risk understanding analysis 
within their respective areas of development responsibility. The highly scientific portions of 
modeling development would occur at a regional level – where this capacity would be improved 
and relationships built in parallel activities so that applying risk modeling tools can become 
common practice within relevant sectors. The models would be built upon existing hazard and 
vulnerability studies in the region, such as CCRIF and the UWI risk atlas project. This co-financed 
project would help support the overall project goals outlined within this document.  
 
Sub-Component 2.2 - Capacity Building for Risk Management 
 
This sub-component is designed to address deficiencies in capacity within Grenada for practical 
implementation of disaster risk management activities. Three areas have been identified as high 
priorities by the Government for intervention – including the Education sector, the National 
Disaster Management Agency, and the Airport Authority. Each of these sectors play a critical role 
in disaster risk management within Grenada and this sub-component would provide important 
capacity-building activities in each of these sectors.  
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2.2.1 Strengthening the Technical Capacity for Risk Monitoring and Management Within the 
Education Sector. The Education sector in Grenada was severely affected by the passage of 
Hurricanes Ivan and Emily in 2004 and 2005, respectively. Over 85 percent of the school stock was 
affected. The damage to the school stock and skills training institutions was over US$230 million. 
While there has been rehabilitation and reconstruction of the school sector since these events 
through donor support, there is significant capacity need within the sector. Although the schools 
were identified as hurricane shelters, the Ministry was not prepared to engage in management of the 
schools as shelters or to provide for those who needed to use them. A “locational [sic] vulnerability 
assessment” was conducted, which identified an urgent need for intervention within the Education 
sector. The school system and facilities play a critical role in Grenada after a disaster, but few are 
prepared to engage in this role. The project would assist schools in planning for disasters so that 
they would be safer and able to re-open more quickly following an adverse natural event.  
 
The direct beneficiaries of the project would be the teachers who would benefit from capacity 
building, as well as officials in the Ministry of Education. 
 
The project would include activities aimed at strengthening the technical capacity for risk 
monitoring and management at the schools as well as within the Ministry of Education. They would 
assist in formulation of School Safety Plans and capacity building of education in disaster risk 
management to improve the effectiveness of risk reduction investments in the sector. The 
component would build teacher awareness of disaster prevention and assist in developing school 
disaster preparedness plans. 
 
2.2.2 National Disaster Management Agency (NaDMA) Capacity Building for Effective 
Coordination of Disaster Management Activities. Based on the National Disaster Plan, the main 
role of NaDMA is to ensure that the populations of Grenada, Carriacou, and Petite Martinique are 
prepared to deal effectively with any disaster through disaster risk reduction, community-based 
disaster management initiatives, awareness and preparedness activities, and other initiatives. In 
order to effectively fulfill and implement its mission, further capacity needs to be developed within 
the agency. The project would enhance NaDMA’s ability to better prepare for and manage disaster 
situations, assist disaster risk awareness campaigns, and build capacity for community-based 
disaster risk management.   
 
The direct beneficiary of the project would be the staff of NaDMA, who would be better equipped 
to coordinate and engage in disaster risk reduction and emergency response activities. The 
population of Grenada would indirectly benefit through more effective coordination of disaster risk 
management by NaDMA. 
 
The project would provide significant training and provision of necessary goods. The trainings 
would include community-based disaster management, training for mitigation officers, disaster 
management planning, and training of community members (e.g. community preparedness, first aid, 
DaLA, basic disaster management, community vulnerability assessment, etc). Goods being 
purchased would include, but not be limited to, GIS software, work station and server equipment, 
minor repairs to existing emergency support facilities, and communications and response 
equipment.   
 



57 
 

2.2.3 Grenada Airport Authority Disaster Risk Identification and Management. The Government 
of Grenada recognizes the importance of avoiding disruptions in the air transportation sector due to 
a natural disaster or any other cause. The discontinuation of aviation services could have serious 
economic and social impact on a small island state like Grenada. In the Caribbean, airports are 
critically important in the region’s response to and recovery from a disaster.  This project activity 
would supplement investment activities in Maurice Bishop International Airport occurring in 
Component 1 of the project. The airport authority needs proper vulnerability and management 
assessments to be conducted, as well as training activities, in order to be able to properly plan and 
implement disaster risk management activities.    
  
The direct beneficiaries of the project would be the users of the Maurice Bishop International 
Airport. However, the operational status of the airport has significant implications for the economy 
of Grenada and therefore, the project would have indirect benefits for the entire population of 
Grenada.  
 
The project would conduct an airport vulnerability assessment study and a recurrent maintenance 
management study. Furthermore, the project activity would provide training on water rescue 
operations.  
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Investment Project 2: Forest Rehabilitation Project 
 
Estimated Project Cost: US$ 3.8 million 
PPCR Request: US$3.8 million in concessionary financing 
 
Background 
 
Grenada’s National Forest Policy emphasizes the role of forests in maintaining biological diversity, 
promoting soil and water conservation, and generating income through recreation and ecotourism 
activities. However, due to the adverse effects of climate change, it has become increasingly 
difficult to properly maintain and preserve Grenada’s national forests. Recent influxes in extreme 
weather events such as hurricanes and slow-onset processes such as drought have significantly 
compromised the forests natural ability to re-generate. For example, Hurricane Ivan (2004) 
seriously devastated the Forestry Sector causing much harm to forest vegetation and the Forestry 
and National Parks Department (FNPD) infrastructure. Hurricane Ivan also devastated the National 
Parks at Mt. Hartman and Perseverance, established for the protection of the critically endangered 
endemic Grenada Dove. With significant alteration and destruction of its habitat, the Grenada Dove 
population has significantly declined. Hurricane Emily (2005) further added to the devastation 
caused by Hurricane Ivan causing significant damage to dams, forest roads, bridges and 
watercourses and severely impacting ongoing forestry and conservation activities. Exacerbating the 
adverse effects of the successive hurricanes, forests in Grenada suffered further damage by fires as 
a result of the prolonged dry period from November 2009 to June 2010. As a consequence, the 
tourism sector, bio-diversity, watersheds, the environment, FNPD staff and livelihoods were 
affected.  
 
Baseline Forestry Data 
 
Total Land Area (ha) 34,000 
Total Natural Forest Area (ha) /  percent of total Land 6,000 / 17.6 percent 
Reported Plantation Area (ha) 160 
Other Wooded Lands (ha) 5,000 

 
Objectives 
 
The reforestation project will focus on rehabilitating the plantation forest. The objectives of the 
Forest Rehabilitation Project are to 1) reforest 100 ha of forest areas (including wetland 
ecosystems) destroyed by Hurricane Ivan and Emily in 2004 and 2005 respectively, and 2) increase 
the capacity of the Forestry and National Parks Department staff too effectively and efficiently 
manage forest resources in a sustainable manner.    
 
Project Activities 
 

(a) Development of the Grand Etang Forestry Nursery; 
(b) Propagation of 55,000 seedlings consisting of commercial and mixed natural forest species 

including feed trees for wildlife; 
(c) Land preparation & enrichment planting;  
(d) Plant maintenance / Silvicultural activities of 100 hectares; 
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(e) Upgrading of forest roads; 
(f) Procurement of transportation for reforestation activities; and  
(g) Procurement of tools and equipment. 

 
Project Rationale 
 
There is urgent need to repair the damaged eco-systems in Grenada through a variety of linked 
measures that would ensure the recovery of the forestry sector and the renewed provision of the 
goods and services that are so vital for the country’s economy. Grenada’s forests have been valued 
principally for their public environmental services, notably fresh water availability, soil and water 
conservation, carbon sequestration, and recreation. In addition, these forests contribute to the 
livelihoods of many rural groups, including basket makers, professional wild meat hunters, saw-
millers and trekking guides.  
 
This project is designed to contribute to the conservation of biological diversity, significantly 
increase carbon sequestration, support and improve the functioning of eco-systems, provide 
sustainable livelihoods, amplify eco-tourism initiatives, contribute to environmental stability and 
alleviate poverty. The project will build on on-going and transactional activities in the forest sector, 
and build on best practice and lessons learned. Project implementation is intended to take place in a 
participatory and collaborative manner ensuring that all key institutions and stakeholders are on 
board.  
 
Anticipated Benefits. The reforestation of 100 hectares of forest will result in tremendous social, 
economical and environmental benefits. These incremental benefits will range from increased soil 
to water conservation and reduction in dam siltation, contributing directly to improved quality and 
quantity of water available for collection, storage and distribution. 
 
The project will provide vegetative cover thereby reducing the rate of erosion and sedimentation 
which increased following the prolonged dry period. The rehabilitation of the forest would therefore 
help Grenada to build its resilience of the water resources sector against the projected longer dry 
periods as well as the intense rainfall events. 
 
In the short term this project will provide livelihood activities for both men and women in rural 
areas. However, it will be particularly significant for women in terms of employment creation and 
livelihoods. The operations of the nursery will provide employment for mainly women while the 
replanting of the seedlings will provide employment for both men and women. In the longer term 
the project will provide livelihood for women who use the forest products for making craft items. 
 
Additionally, a wide variety of species (that are ecologically adaptable to the areas) would be used 
in the replanting programme, as well as economically important species used for the local industry.   
Selective small scale felling operations will be practiced, thus ensuring the sustainability of the 
local sawmill, furniture, construction and craft industries. This will undoubtedly create and sustain 
employment while ensuring that the social and environmental/ecological value is conserved.  The 
impact of tree establishment on the environment will be minimal, as seedlings will be planted along 
cleared lines with strips of undisturbed vegetation between.  
 
Establishment of deep rooted indigenous species will increase water infiltration, percolation, 
retention and gradual release. This would increase and sustain stream flow and contribute positively 
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to the agricultural sector. For example, farmers would be able to use stream water for irrigation and 
livestock. The aquatic life associated with streams will also benefit from the increased flow due to 
reforestation activities. 
 
Furthermore, actively growing trees sequesters more carbon dioxide than a destroyed mature forest 
with stunted undergrowth. The carbon sequestration that will be derived from the reforestation 
project would be significantly greater than the present carbon absorption.  Therefore, the 
rehabilitation of the forest will also provide the opportunity for Grenada to contribute to the 
reduction of greenhouse gas emission. 
 
Project Cost Breakdown 
 

Yearly Costs US$  
Components Year 1 Year 2 Year 3 Year 4 Year 5 

 
Total US$ 

Forest Nursery 
Development 

150,000 - - - - 150,000 

Seedling Propagation 100,000 100,000 100,000 - - 300,000 
Land Preparation & 
Enrichment Planting  

- 500,000 500,000 500,000 - 1,500,000 

Silvicultural Activities - 100,000 200,000 300,000 300,000 1,000,000 
Forest Road 200,000 - - - - 200,000 
Procurement of Vehicles 40,000 60,000 - - - 100,000 
Training & Capacity 
Building  

 100,000 100,000 100,000 - 300,000 

Procurement of Tools 
and Equipment 

20,000 30,000 - - - 50,000 

Sub-Total 3,600,000 
Contingency 200,000 
Grand Total 3,800,000 

  
Expected Key Results 
 
The proposed project is to reduce vulnerability to climate change through the restoration and 
preservation of valuable forest resources through effective land use practices that also promote 
sustainable livelihoods, contribute to environmental sustainability and reduce poverty. 
 
Grenada’s forests influence our climate through physical, chemical, and biological processes that 
affect the hydrologic cycle and atmospheric composition. These complex forest-atmosphere 
interactions can dampen or amplify climate change impacts.  Reforestation can mitigate climate 
change and warming through evaporative cooling, but the forests are under tremendous pressure 
from global change, not to mention the regular damage from hurricanes, logging, flooding and 
drought conditions. The protection offered by coastal forests and mangroves has been well 
documented around the world. 
 
The Forest Rehabilitation project will provide the opportunity for innovative approaches to 
sustainable forest management. This will reduce deforestation and forest degradation and enhance 
the wellbeing of forest dependent communities, through increasing their resilience to climate 
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change and providing new sources of income. Reforestation helps to regulate the climate in multiple 
ways in Grenada : 

 reducing landslides;  
 the roots hold the soil in place improving  the water cycle; 
  trees replenish groundwater and emit great quantities of water into the air through 

evapo-transpiration, thus increasing humidity and generating rain clouds;  
 removing CO2 from the atmosphere  (CO2 is the principle greenhouse gas 

responsible for global warming);    
 reducing local temperatures with shade and increasing humidity in the air;  
 cooling the climate;   
 restoring vegetation on a large scale (100 hectares). 

Thus the impacts on the population will be minimal at first, however the capacity-building 
objectives for Forestry and National Parks staff will have a positive long term impact on future 
reforestation, seed propagation, and the development of reforestation best practices. 
Populations (persons and fauna) affected by hurricanes in the past and forced to relocate, may 
possibly return once the infrastructure rehabilitation project components are implemented.  

The reforestation will provide valuable lessons and exemplary actions for the tourism sector (eco-
tourism opportunities), bio-diversity, watershed conservation and the natural environment. 
Reforestation projects can also be brought into schools curricula at all levels of the education 
system to multiple advantage of skills, knowledge and natural processes understanding (science, 
geography, environment, history and other subjects). Reforestation is a key element of adaptation to 
climate change and there is no downside. 

It is important to note that the Reforestation project has not been fully appraised as yet, therefore 
this analysis will be further refined during the appraisal process. In its current state, the project is at 
the concept stage and at the commencement of Phase Two implementation, further analysis on this 
project will be undertaken, including the necessary economic analyses as suggested. 
 
Expected Outcomes 
  

(a) Restored and fully functioning forests, including Forest Reserves;  
(b) Reduced flooding and erosion; 
(c) Increase in forest structure, composition and biodiversity; 
(d) Increased and sustained employment;  
(e) Increased capacity development; and  
(f) Increase in carbon sequestration. 

 
Expected Outputs 
 

• Development of nursery; 
• Production and propagation of seedlings; 
• Acreage restored or brought under forests; and 
• Forest roads upgraded.   

 
Timeframe 
 
2011 – 2016 
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Implementation Arrangements  
 
The five year project would be executed by the FNPD in the Ministry of Agriculture in 
collaboration with key stakeholders, but would be managed as a separate project within the 
Department.  A Project Manager, whose counterpart would be the Chief Forestry Officer, would 
manage the day-to-day activities of the project. 
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Technical Assistance 1: Grenada Water Resources Assessment and Management Study19 
 
Background 
 
In a country such as Grenada, climate change related sea-level rise will also be associated with 
saline intrusion into coastal aquifers, affecting the availability of freshwater, which will combine 
with drought to increase water stress. The IPCC projections indicate a reduction in precipitation 
across most of the Caribbean throughout the year, with the largest reductions occurring in the boreal 
summer. Generally, climate change adaptations for water resources most frequently operate on 
demand management. In many cases, the adaptations for surface water dependent and groundwater 
dependent systems will be identical. In countries like Grenada where climate change reduces supply 
security for surface water resources, it is likely that there will be increased focus on utilization of 
groundwater resources as an adaptation to climate change. This in turn will require greater attention 
to management of demand for groundwater and for conjunctive management with surface water.  
 
Grenada has 71 watershed areas.  Grenada’s watershed regime contains a system of forested 
protected areas and National Parks.  Such upland watershed protected areas include the forest 
reserve and forested crown lands.  The freshwater ecosystem of Grenada, Cariacou and Petit 
Martinique include the following: (i) three main volcanic lakes (Grand Etang, Levera and Antoine); 
(ii) one man-made lake (Palmiste); (iii) several surface water streams including an intricate network 
of rivers; and (iv) a small number of springs. 
 
Surface water is the main source of potable water in Grenada, accounting for approximately 90 
percent of the potable water.  There are 23 gravity flow surface water treatment plants on the island 
of Grenada that treat, at a minimum, approximately 6,395,000 gallons per day (gpd) of water. The 
water treatment facilities in Grenada can produce up to approximately 12 million gallons per day 
(mgd) in the rainy season and a maximum of 7 mgd in the dry season.  The water demand in the 
rainy season is 10 mgd and for the dry season, 12 mgd.   
 
However, the full extent of Grenada’s potential potable water resources is unknown as the locations 
of many of the springs are unmapped. The National Water and Sewerage Authority (NAWASA) 
gives primary attention to springs that produce 20000-30000 gpd, while smaller springs producing 
1200-1500 gpd are considered low priority and receive little attention. NAWASA, therefore, does 
not have a full accounting of the quantity of water available in the springs that are currently used, 
nor in the large and small springs that are unused.  A long drought during the dry season of 2010, 
resulting in severe water shortages, especially in the southern part of the island brought to the fore 
concerns about water resource quantity and sustainability in Grenada. The decline in water 
production affected more than 10,000 persons in the parish of St. George alone. It also affected 
hotels, apartments, schools and the manufacturing sector.  
 
A further issue of concern is that there is no monitoring program to assess the state of the 
environment in any of the watersheds in Grenada.  For example, there is no monitoring of rivers 
used for domestic, agricultural or recreational purposes. As climate models predict hotter, dryer 
conditions for the Caribbean as a result of climate change, it is important that Grenada take the 
necessary steps to identify, classify and quantify its waters resources, as well as verify the state of 
the environment in its watersheds.  

                                                
19 Terms of Reference to be prepared during project preparation. 
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The water sector in Grenada is vulnerable to climate variability and change.  This can be seen with 
the impact of: a) flooding events, either localised or across large parts of the country linked with 
tropical storm events/hurricanes, b) droughts related to global/regional climatic phenomena. This 
underlines the linkage between disaster risk management and climate change adaptation in Grenada. 
Hence, the proper management of Grenada’s watersheds is necessary to not only address disaster 
risk management, but ensure the sustainability of its water resources for current and future 
generations of Grenadians.  Proper watershed management is usually a multi-ministerial endeavor.  
In Grenada responsibility for watershed management is shared amongst the National Water and 
Sewerage Authority (NAWASA), the Ministry of Agriculture, Lands, Forestry and Fisheries 
(MALFF), the Ministry of the Environment and Foreign Trade, Ministry of Health and the Physical 
Planning Unit of the Ministry of Works.   
 
The following constraints have been identified in watershed and water resource management: 
 

• a fragmented and poorly coordinated approach to water resources management and its 
relationship to development activities and planning, especially long-term planning in the 
face of the potential effects of climate change.; 

• a severe lack of knowledge and understanding of the available water resources therefore 
hindering the country’s ability to plan long-term for water usage for both domestic and non-
domestic usage   

• absence of a systematic approach to allocating water resources and mediation mechanisms 
to resolve conflicts over the use of water resources. This has serious implications for both 
tourism and agriculture, two sectors that are the mainstream of the economy; 

• lack of watershed mapping (GIS) relating to the locations, classification and quantification 
of all of Grenada’s water resources; 

• inadequate infrastructure to ensure water quality and quantity especially during dry seasons, 
which impacts on the potential and attractiveness of the hotel and tourist industry as well as 
industrial and domestic demand; 

• absence of adequate sewage treatment and disposal systems; 
• poor enforcement of regulations and the need to revise and update current legislation 

pertaining to water services and water resources; 
• increasing impacts on the natural and water resources environment from environmental 

degradation, pollution from pesticide use for example,  and inappropriate land use; 
• lack of environmental monitoring of water courses 
• inadequate resources in terms of rain gauges and automatic meteorological stations for 

capturing weather data within Grenada’s watersheds 
• lack of planning for mitigating the impacts of natural disasters and climate change; and 
• inadequate human resources to undertake the necessary tasks to ensure proper watershed 

management. 
 
These identified constraints point to the need for immediate improvements in the way Grenada’s 
watersheds are managed.  The existing Grenada Water Policy and draft Road Map toward 
Integrated Water Resources Management Planning for Grenada (2007) are a good starting point.    
 
 
 
 



65 
 

Objectives 
 
The water sector includes quantity and quality of surface and ground water resources, as well as the 
water supply and wastewater systems and associated infrastructure. The role of land use and 
watershed management and protection, is critical to maintaining resilience of the sector to climate 
change. To reduce the vulnerability of Grenada’s water sector to these likely changes in climate 
requires the adoption of a pro-active approach to both integrated watershed and water resources 
management that is informed by sound analysis. The objectives of the study are to assist Grenada 
in: 
 
1. identifying, quantifying and classifying all of its potential water resources through the use of 

GIS and other systems; 
2. determining the state of the environment within at least two of its watersheds; 
3. improving its system of watershed and water resource management and planning; and 
4. identifying practical and best adaptation options for managing surface water and groundwater 

demand, supply, and storage. 
 

It is important to note that the identification of practical and best adaptation practices and 
experiences in water resources management in Grenada would benefit from and support the 
exchange of information among the Caribbean countries (through the PPCR Regional Track) on 
implementing climate-resilient measures in the water sector. 
 
Study Components and Activities 
 
The key components of the study would be divided into two parallel sets of activities as follows: 
 
Activity “A” 
 

1. Identification of all potential water sources in Grenada, in consultation with NAWASA, 
Ministry of Agriculture, Lands, Forestry and Fisheries (MALFF), local residents, etc., and 
the mapping of all of these locations using GIS. 

2. The classification of the identified water sources on the basis of existing use (e.g, domestic 
water supply, commercial/bottled water supply, recreational, etc.), size, output, population 
catchment around potential water sources, flow volume, potential future use;  

3. Verify and map, using GIS, the locations of all existing (approximately 60) rain gauges with 
the watersheds of Grenada. 

4. Preparing population maps in GIS to identify populations in each catchment area. 
5. Undertake a public education program to sensitize all communities (particularly those most 

vulnerable) of the importance of protecting and maintaining healthy watersheds. 
6. Undertake an initial hydrological and water quality monitoring and dissemination of data to 

the stakeholder community. 
7. Select two watersheds, in consultation with relevant stakeholders, for completing state of the 

environment (SOE) reports which will document, among other things, topographic maps, 
human settlements, populations, the flora, fauna, soil types, commercial activities, pollution 
point sources, vulnerability aspects such as erosion, siltation, flooding. The preparation of 
SOEs would also involve monitoring of water in the key rivers and tributaries and include:  

• Collection of hydro-meteorological data such as daily or hourly water level  
• river/stream flow  
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• river/stream cross-section at the water level measurement locations  
• river/stream survey to develop profile (long and cross-sectional elevation survey)   

 
Activity “B” 
 

1. Undertake  a thorough review of the Grenada Water Policy and its recommendations; 
2. Consult with the Ministry of Agriculture staff responsible for implementing the Grenada 

Water Policy to determine the current status of the policy and level of implementation; 
3. Determine the constraints hindering the implementation of the Grenada Water Policy; 
4. Suggest changes and additions to the policy as necessary to include all aspects of watershed 

management in consultation with all relevant government;  
5. Develop programs to increase efficiency in water storage and delivery systems; and 
6. Identify and replicate best practice programs in local community and stakeholder 

engagement as a vehicle for watershed management and protection. 
 
Institutional Arrangements for Implementation 
 
It is anticipated that NAWASA will be the lead agency for this project as NAWASA has the 
jurisdictional authority for all water resources in Grenada. Other stakeholder agencies would likely 
include the MALFF, especially forestry officials who are familiar with aspects relating to the state 
of the environment within the watersheds.  NAWASA may want to utilize students from the St. 
George’s University (SGU) enrolled in programs such as geography, engineering, environmental 
sciences, to undertake the river water sampling task.  NAWASA would have to work cooperatively 
with other agencies and ministries including MALFF, the Ministry of the Environment and Foreign 
Trade, the Ministry of Health and the Physical Planning Unit of the Ministry of Works.  All of these 
agencies have knowledge, data and personnel that would be of critical importance in implementing 
the roadmap.  An ad-hoc Committee will be set up consisting of staff from these other agencies to 
guide the implementation of this study. 
 
Cost Estimate: US$400,000 
 
Implementation Agent: NAWASA and Ministry of Agriculture 
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Technical Assistance 2: Preparation of a Roadmap for Coastal Zone Management in Grenada20 
 
Background 
  
In Grenada, as in other low-lying Caribbean countries, climate change-induced sea level rise will 
combine a number of factors resulting in accelerated coastal erosion, increased flood risk and in 
some areas permanent loss of land. This may be exacerbated further by any increase in the 
destructiveness of tropical storms, the impacts of which will be greater due to sea-level rise even 
without increases in storm intensity. The impacts of sea-level rise will be further exacerbated by the 
loss of protective coastal systems such as coral reefs. Indeed, Grenada is highly vulnerable to the 
effects of climate change.  Based on current analysis, the eastern Caribbean region can expect 
changes in precipitation patterns, resulting in more intense storm events, longer dry spells, 
increased hurricane intensity and sea-level rise. The impact of this trend is amplified by the fact that 
much of Grenada’s economic and development activity is concentrated in its coastal areas which 
are particularly vulnerable to climate change impacts. Proper management of its coastal areas and 
resources are therefore essential.  
 
Grenada is participating in the Pilot Program for Climate Resilience (PPCR) which is designed to 
assist vulnerable countries with climate risk adaptation. The objectives of the PPCR are to pilot the 
integration of climate risk and resilience into development policies and planning; to strengthen 
capacities at the national levels; and to scale-up and leverage climate resilient investments in 
institutional strengthening and infrastructure.  Based on broad consultations, the Government of 
Grenada (GOG) has decided to initially focus its efforts in climate change adaptation in three areas: 
(i) watershed management; (ii) coastal zone management; and (iii) GIS and data collection issues.     
 
The Ministry of Environment, Foreign Trade and Export Development (MoEFT&ED) is the focal 
point for the PPCR. The ministry will coordinate all its activities with the National Project 
Coordination Unit (PCU) of the Ministry of Finance, Economy and Energy and Cooperation.  
 
Within the context of the PPCR, Grenada has prepared a Strategic Program for Climate Resilience 
(SPCR) which consists of a set of investment projects and studies which the GOG intends to 
implement over the next few years.  It has requested various donors to assist in the financing of the 
investment projects and for carrying out the studies.  One of the studies for which assistance has 
been requested is for the preparation of a “Roadmap for Coastal Zone Management (CZM) in 
Grenada” (Roadmap).  This Terms of Reference (TOR) is for the preparation of the Roadmap.  
 
CZM Issues 
 
In the course of preparing the SPCR, the following issues were identified with respect to CZM.   
 
Policy, Laws, and Institutional Arrangements.  At present, there are no policies or legislations 
specifically addressing CZM issues and activities.  Although some Ministries have laws and 
regulations that deal with coastal issues and regulate some CZM activities, there is a serious need 
for policy direction and legislation for CZM. For example, the Fisheries Laws deal with issues like 
management of corals and sea-grasses, lease of sea bed for aquaculture, oyster fishery in 
mangroves, etc; Ministry of Works regulate sand mining and Forestry Department manages 

                                                
20 Terms of Reference to be prepared during project preparation. 
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mangroves. There is a need to coordinate the policy and legislative responses to CZM issues in a 
comprehensive fashion and to assign institutional responsibilities in a manner which will maximize 
their efficiency and inter-agency coordination and cooperation. 
 
Coastal Development.  The Physical Planning Unit of the Ministry of Works is responsible for 
reviewing all Environmental Impact Assessment (EIAs) for all development projects, including 
those in the coastal area. In most cases, when permission is granted for projects, the scope usually 
changes after such permission is granted and in many cases developers do not respect the 
recommended ‘set-backs’ from the coast and mitigation measures recommended to avoid extra cost. 
This raises the need for strict monitoring of all coastal development projects. There are also some 
coastal areas that should perhaps be left undeveloped because of their nature and ecological 
functions (e.g. mangroves). 
 
Water Quality.  The quality of coastal waters around Grenada is very important bearing in mind the 
importance of tourism and fisheries to the economy and the effect of water quality on the health of 
the population of the country. Bearing in mind that more than 80 percent of the pollutants affecting 
the marine environment originate from land-based sources, it is very important that systems be put 
in place to decrease the amount of pollutants in the effluents running into the coastal waters. The 
Grenada Bureau of Standards has adopted standards for coastal water quality but these have not 
been disseminated, implemented or enforced. Better management of watersheds and water 
resources is essential to clean coastal water quality. Also, there has been little involvement of and 
very little encouragement provided to existing and new business ventures to getting involved in 
maintaining coastal water quality by investing in water and sewage treatment plants. 
 
Shoreline Erosion.  For many years, the Gravel Concrete and Emulsion Corporation of Grenada 
had mining operations which removed sand along the east coast as construction aggregate. This 
reduced the ability of the beach to protect the coast naturally. As a result, many areas along the east 
coast are badly degraded and erosion is prevalent along the shoreline, to the extent that some areas 
have totally lost their beaches; some infrastructure (roads) has been threatened to the extent that a 
sea wall had to be constructed to prevent their loss, and in some cases, salt water intrusion along the 
coast has resulted in the loss or displacement of some coastal species and affected coastal 
agriculture. These coastal problems also exist at various coastal areas in Carriacou and Petit 
Martinique. 
 
Public Access.  Some developments in coastal areas disregard the recommended ‘set-backs’ and 
sometimes build their fences down to the water edge.  This creates a problem with access to the 
beach for locals, as in Grenada, all beaches are public areas (Public Property).  In such cases and in 
the future, coastal developers could be requested to create public access to beaches wherever their 
development hampers or prevents it. 
 
Natural Resource Protection.  The coast supports many natural resources and habitats that are 
essential for different reasons: mangroves and wetlands are important as filters of effluents and 
assimilating pollutants before they get to the sea; coastal lagoons are important for reproduction of 
commercially important marine and fresh water fish species; beach dune plant species help keep the 
sand in place and serve as protective barriers preventing coastal erosion. They also provide habitat 
for many organisms which spend all or part of their life on the beaches (e.g. turtles, copepods, etc.).  
Sea grass beds are important to the reproductive processes of marine creatures which are tourist 
attractions.  Yet with all the important functions referred to above, people seem to be either 
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unaware or indifferent and continue to destroy or pollute these resources and habitats.  People 
continue to dump construction debris and other undesirable items in the coastal areas and habitats. 
These issues need to be addressed comprehensively. 
 
Conflict Resolution.  Conflicting uses of beaches, on occasions produce conflicts, e.g. between 
fishermen and yachtsmen.  A coastal zone management program must consider all conflicting uses 
and provide for conflict resolution mechanisms. The identification of those communities and 
individuals most vulnerable in coastal areas will be important to guide the strategy planning and 
project focus. 
 
Scope of Work 
 
Based on the above assessment, the scope of work of the consultant would be as follows. 
   

• Create an overall inventory of the physical aspects of the coastal zone including: definition 
of the coastal zone, how much land falls in this zone, different kinds of land use, what are 
some of the other coastal resources, what infrastructure does the coastal zone have in terms 
of roads, water supply (including source and quality) and sanitation facilities, power supply, 
tourism facilities, different users of coastal resources by type and quality. This inventory 
should be prepared with particular consideration for aspects related to climate change and 
would form the baseline for future planning purposes. 

• Collect, collate and study all relevant laws, regulations and policies related to shore 
protection  and Coastal Zone Management in Grenada; analyze the existing 
laws/regulations/policies and identify any conflicts, gaps or duplication. 

• Review the existing institutional arrangements that exist for coastal zone management, are 
there any conflicts or overlaps in responsibilities, the level of coordination and sharing of 
information between institutions which have complementary roles in CZM;  

• Review existing institutional arrangements and gaps in coastal water quality monitoring;  
• An assessment of existing capacity for CZM, the number and quality of personnel involved 

in CZM, identify training needs;  
• Assess quality of existing public outreach on CZM and climate change issues and identify 

any gaps, specifically for vulnerable groups; 
• An assessment of the private sector role in CZM and how this role can be made more 

supportive to the role that the public sector is already playing through legal means as well as 
by providing financial and other incentives 

• An assessment of what investments in infrastructure (roads, water and sanitation, power, 
tourism related facilities, etc.) might be undertaken in CZM both to protect the existing 
assets and to develop them further for economic development; which of these investments 
might be made by the public and private sectors; their costs and how these might be 
sequenced. 

Deliverables 
 
Based on the collection and analysis of the information referred to above and after consultation with 
all stakeholders, the Roadmap should consist, inter alia, of the following with detailed analysis and 
explanations for the proposals: 
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• Propose a framework for systematic collection of all data and information related to CZM; 
who will collect what information (individually or collectively); where will all the 
information be stored; and how they will be systematically shared.  

• Propose all additions, changes or amendments necessary to the existing laws, policies, rules 
and regulations for a proper CZM framework in Grenada.  All recommendations should be 
as specific as possible so that the GOG can discuss and debate them as necessary and 
introduce them thereafter. 

• Propose what changes, additions or adjustments are necessary to the institutional 
arrangements for CZM and propose an action plan for their implementation. 

• Propose a plan for adding to and improving the existing human resources dealing with CZM 
issues. 

• Propose a plan for improving public outreach and public involvement in dealing with CZM 
issues with particular emphasis on the private sector and academic institutions. 

• Prepare a comprehensive list of physical investments that are required in CZM over the next 
5 to 10 years, their estimated cost, which institutions might undertake them with an 
emphasis on maximizing private sector involvement, a schedule for the implementation 
(with priority), likely source of financing. 

 
Implementation Agent: Ministry of Environment 
 
Cost Estimate: US$200,000 
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Technical  Assistance  3:  Improving  the Use  of Data  and GIS  for  Climate  Change Adaptation  in 
Grenada21 
 
Background 
  
In order to enhance the quality of decision-making in the context of a changing climate, it is 
important to ensure that access to and use of best available data and information on climate 
variability, change and impacts is facilitated to support dynamic, long-term national planning and 
decision-making frameworks. Such information could support vulnerability assessments in order to 
assess needs, and target adaptation actions at the poorest and most vulnerable sections of society. 
Furthermore, and in the context of Grenada, such data and information could be crucial to regional 
efforts in the Caribbean aimed at climate modeling and resiliency. There are a number of current 
and potential GIS stakeholders in Grenada, both public and private.  It is not clear, however, how 
the stakeholders are being utilized by government ministries.  It is even more difficult to measure 
the extent to which ministries collaborate and share GIS products because a standardized 
mechanism for sharing does not exist.  The use of spatial technologies in Grenada’s government 
ministries can therefore be best described as sporadic with an uneven distribution of resources and 
trained personnel.   
 
A recent consultation with major GIS stakeholders revealed a number of important issues related to 
current GIS access and long-term sustainable use, especially in the light of climate change and 
disaster preparedness.  There was agreement that GIS was ideal for managing natural resources and 
the environment, and there was a need for agencies to coordinate geospatial activities.  All agreed 
that the government should become a catalyst for setting up spatial data infrastructure and 
promoting the utilization of spatial data.  
 
Some stakeholders stated that there were volumes of spatial data already collected from previous 
projects, but have not been made available to agencies that would benefit from its use and analysis.  
Others indicated that there was no systematic training in GIS data analysis for staff, and no 
standards for data acquisition and dissemination.  GIS users claimed that even though they 
understood the technology, they were “rusty” in its applications.  There was an urgent call to 
document historical infrastructure data for asset management within a GIS. This was necessary 
because there were fewer key individuals with long-term service and institutional memory of 
important underground asset locations employed in the service because of deaths or resignations.  
 
Community and demographic mapping was outlined as a need.  For example, the Ministry of Social 
Development does not have a system in place that maps where the elderly, disabled, and at-risk 
groups are located.  Beyond providing monthly stipends, the ministry would like to map the 
distribution of at-risk groups so that in times of impending disasters such as hurricanes and floods 
the ministry would be able to proactively allocate resources; or in cases of post disaster-related 
events, the ministry could locate and rescue individuals and families using GIS to guide them.   
 
The last time Grenada was aerially surveyed was in the 1970s, and even though some Ministries are 
using GIS, it is based on digitized versions of old paper maps that were scanned or digitized.  
Stakeholders agreed that funding was needed for comprehensive development of spatial datasets, 
especially for watershed management.  They noted that there were gaps in the current system and 

                                                
21 Terms of Reference to be prepared during project preparation. 
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there was a need for examining all current available data, and if possible, acquire additional 
bathymetric, and LiDaR data, with accompanying ortho-photography for developing a common GIS 
base map for the country.  
 
The consultation also indicated that there were uncertainties regarding current land information to 
support the evolving needs of stakeholders.  Presently, 1961, 1982, and 1992 black and white aerial 
photos exist as hard copies.  These were never geo-rectified and converted into digital ortho-photos.  
They are not appropriate for use as current base maps since the Grenadian landscape had been 
altered significantly by recent catastrophic hurricane and rain events. They can however provide 
historical information and enable views of temporal changes in the landscape once geo-rectified and 
overlaid on a base map.  The most current image dataset for the country is a 2000 Ikonos satellite 
image and Digi Globe obtained in 2005 that resides in the Land Use Division of the Ministry of 
Agriculture, Forestry, and Fisheries.  
 
There were increasing requests for current imagery, vector, and LiDaR data, and for establishing 
partnerships for data sharing, infrastructure development, natural resources management, 
environmental monitoring, and other climate related variables.  One particular private stakeholder 
indicated that they had already successfully incorporated geospatial technology and data 
management procedures into their core daily business activities.  But it was unclear whether the 
stakeholder had purchased or generated high quality data from an outside source for its daily 
operations, or if the stakeholder was using maps from the Land Use Division in the Ministry of 
Agriculture.  However, there seemed to be measurable success at least in the cataloging of 
customers’ locations, monitoring its operations, and generating billing information.  There was no 
mention of metadata standards and updates.  
 
Summary of Issues in GIS    
 
The following main issues related to GIS have been identified:   
 

• Fragmented existence of GIS;  no standards for data acquisition and dissemination 
• Sporadic data acquisition and long-term storage of GIS data 
• Very little collaboration and sharing of GIS products (primary or secondary data) 
• Lack of standardized mechanism/policy/procedure for sharing data 
• Existing spatial data cannot be accessed by agencies needing them 
• Insufficient GIS staffing, especially for field data management. Limited knowledge of GIS, 

and no systematic and continuous training in GIS data analysis  
• No documentation of metadata and no data quality assurance exist 
• No long-term comprehensive plan for GIS integration among multiple agencies 
• Deficiencies in the availability of desktop commercial GIS software even though open 

source products exists 
• Stand-alone approach to GIS mapping with little networking and web integration 
• Field equipment for GPS mapping is lacking   
• Software for transferring and converting field data does not include correction software for 

more accurate field measurements  
• Absence of GPS base stations for improving the accuracy of GPS field data 
• No monitoring of licenses for commercial GIS software 
• Legacy computer hardware and peripherals still in use.  
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The issues raised indicate a need for establishing a framework for institutionalizing GIS and 
developing plans for systematic data acquisition and management. Gender disaggregated data 
collection will also assist in shaping this framework. Consultant assistance is being requested to 
assist the Government in these tasks. 
 
Scope of Work 
 
This activity is conditional on the availability of relevant information and data/models that can be 
used to provide sector scenarios under existing and/or changing climate. Climate change impacts on 
the various sector aspects in Grenada (e.g., water yield estimates) can then be assessed by changing 
inputs using results from the climate modelling studies that are undertaken under the Regional 
Track of the PPCR. Grenada does not have the capacity for investment in the development of these 
models, which is conditional on the availability of the technical capacity within the relevant 
organizations and institutions. Hence the inputs and outputs of this activity will support and be 
supported by work under the Regional Track (Module 1) of the PPCR. It will also compliment other 
regional activities such as the proposed data repository (Clearing House) based with Caribbean 
Community Climate Change Center based in Belize. 
 
Based on inputs received from various stakeholders, the Scope of Work of the consultants should 
consist of the following activities: 
 

• Review what rules, regulations and policies exist for institutionalizing of GIS 
 

• Review which agencies have responsibilities in data collection/GIS and an assessment of 
their performance 

 
• Prepare an assessment of GIS related information that is available in various Grenadian 

agencies and identify the gaps in information 
  

• Prepare an assessment of the manpower available in Grenada to undertake data collection 
and operate various GIS 

 
• Prepare an assessment of the availability of GIS and GPS equipment and software  

 
Deliverables 
Based on the review, prepare a Plan of Action for long-term sustainability for GIS management in 
Grenada which would include the following: 

(1) Propose additions and/or changes to existing rules, regulations, policies and institutional 
arrangements to improve all aspects of data collection using GIS/GPS technologies in 
Grenada 

(2) Based on the assessment of existing GIS related data and information, identify the gaps that 
need to be filled; prepare a list of hardware and software that needs to be procured to 
improve the management of GIS in Grenada 

(3) Prepare a plan to improve the GIS related human resource capacity in Grenada covering 
both software and hardware aspects 

 
Cost Estimate: US$300,000 
Implementation Agent: Ministry of Agriculture, NAWASA and Ministry of Environment 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Technical Assistance 4: Preparation of  a Project  for Rehabilitation of  the Bathway Sandstone 
Reef22 
 
Background 
 
The Caribbean has experienced widespread coral loss in recent decades due to a variety of 
interacting factors including bleaching, which has become more frequent due to higher ocean 
surface temperatures, a trend which will continue into the future as a result of climate change. 
Ongoing research points to increased beach erosion as one of the consequences of climate change.  
The projected rise in sea level will have serious negative impacts on the Bathway Beach in the 
North East of Grenada which is already experiencing erosion from high waves from winter storms 
and hurricanes. 
 
Nearshore hurricane wave modeling conducted as part of the development of coastal erosion hazard 
maps for Grenada reported that beaches such as Bathway, had wave heights reaching 2.5 metres at 
the shoreline.  Erosion was predicted to be greater than 100 metres at Bathway Beach and erosion in 
the magnitude of 100 metres may therefore be expected at this beach. 
 
Bathway beach is located in the northern part of the island is protected by a sandstone reef which 
was damaged by Hurricane Ivan and Hurricane Emily. During those hurricanes, the rocks were 
broken in many places by huge waves and some of the pieces pushed ashore creating spaces in the 
barrier. The breaking of the rocks also produced more surface area for the continuing erosion 
processes. 
 
Project Justification 
 
Locals and tourists use the beach for recreational purposes and it is a popular beach serving the 
rural parishes of St. Andrew and St. Patrick as well as people from other parishes and visitors.  The 
beach is protected by a sandstone barrier reef which was damaged by Hurricanes Ivan and Emily.  
The sandstone rock at Bathway beach runs parallel to the beach and is approximately 0.8 miles 
long.  The northern and southern ends of the barrier are basically submerged appearing on the 
surface only at low tides. The barrier is approximately 100 feet from the shore and materials have 
been dispersed within the bathing area making it smaller and also dangerous, in the sense that 
bathers are likely to be injured by the rocks. 
 
The rocks have been broken into smaller pieces, relocated and in some cases, carried ashore unto 
the beach by strong waves.  If no mitigation measures are undertaken, the barrier will quickly be 
lost and the high energy waves will begin to erode the beach and the shoreline itself. 
 
The spaces in the rock barrier also create another, more serious problem. When the waves break on 
the shore, the backwash creates very strong undertows (strong currents) going back out to sea 
between these spaces that can easily carry unsuspecting bathers out to sea. This has occurred 
on a few occasions and caused injury.  
 
 
 

                                                
22 Terms of Reference to be prepared during project preparation. 
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Project Description 
 
The project is expected to be done in two phases.  Phase One will be to carry out a detailed study of 
the Bathway sandstone reef and preparation of recommendations for the rebuilding of the protective 
shoreline barrier. The study will propose a set of short-term and long-term measures, including 
preparation of designs and bid documents to carry out the work in Phase Two.  
 
The short term measures are likely to involve the use of heavy equipment to try to replace some of 
the rocks to their original position. This will be a stop gap measure to arrest the problem since 
erosion is an on-going process. The longer term measure will include the construction of structures 
resembling the sandstone rocks and placement of those structures with the aim of replacing the 
original barrier. This request for assistance is to carry out the studies, designs and bid documents for 
Phase One.  
 
Deliverables: (1) Detailed Study of Existing Conditions at the Reef 
 
                        (2) Recommendations for Mitigation  
 
                        (3) Designs and Bid Documents for Mitigation 
 
Estimated Budget and Time for Completion: US$100,000; 4 months 
 
Implementation Agent: Ministry of Environment and Ministry of Works 
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PART 3 
 

  

Annex 1: Summary of the PPCR Caribbean – Regional Track Phase I Proposal 
 
Background and Context 
 
Given their status as small developing states Caribbean countries are highly vulnerable to climate 
change.  The anticipated impacts of this phenomena include changes in precipitation patterns, with 
the likelihood of more intense storms and longer dry spells, increased hurricane intensity and rise in 
sea-level leading to coastal erosion and inundation.  Caribbean states have a strong track record of 
collaboration on climate change and an extensive body of knowledge based on a significant amount 
of analytical work already done or underway through regional initiatives.  Based on these studies, a 
Caribbean Program for Development Resilient to Climate Change was formulated and endorsed by 
Heads of Government in June of 2009 consisting of the following five strategic elements: 
 
1. mainstreaming climate change into the sustainable development agenda and work programs 

of public and private institutions in all Caribbean Community countries at all levels;  
2. promoting systems and actions to reduce the vulnerability of Caribbean Community 

countries to global climate change wherever possible; 
3. implementing adaptation measures to address key vulnerabilities in the region, including 

enhancing the reliability of water supply systems, improving coastal and marine 
infrastructure, and adapting tourism infrastructure and activities to climate change; 

4. promoting measures to derive benefit from the prudent management of forests, wetlands, 
and the natural environment in general, and to protect that natural environment; and  

5. promoting actions and arrangements to reduce greenhouse gas emissions, including those 
aimed at energy-use efficiency by increasingly resorting to low-emission renewable energy 
sources. Following the endorsement of this Regional Program, an effort to formulate a plan 
for its implementation was initiated and is currently underway.  This effort is being 
coordinated by the Caribbean Community Climate Change Center, in accordance with its 
role as the agency responsible for coordinating the region’s activities in this area. 

 
Each of these five strategic elements has related goals which are discussed below.   
 
Pilot Program for Climate Resilience-Caribbean Region 
 
The Pilot Program for Climate Resilience (PPCR) has been identified and targeted to build on the 
progress made through climate change related initiatives.    The Guidance Note on PPCR Regional 
Programs indicates the objectives and rationale for a regional approach to climate resilience as: 
 

• Piloting and demonstrating approaches for integration of climate risk and resilience into 
development policies and planning 

• Strengthening capacities at the national levels to integrate climate resilience into 
development planning 



77 
 

• Scaling up and leveraging climate resilient investment, building upon other ongoing 
initiatives and 

• Enabling learning by doing and sharing of lessons at the country, regional and global levels. 
• Strengthen cooperation and capacity at the regional level to integrate climate resilience in 

national and appropriate regional development planning and processes. 
 
The governments of the Caribbean accepted an invitation extended by the PPCR Sub-Committee on 
May 14th, 2009, to join the program as one of its two regional pilots.  The Caribbean pilot has a 
regional approach that will proceed along two closely linked and complementary tracks.  The first is 
country based investments in highly vulnerable nations and the second is a regional track involving 
regional organizations.  Pilot countries in which investments will be made are Jamaica, Haiti, Saint 
Lucia, Saint Vincent and the Grenadines, Dominica and Grenada and activities to be financed will: 
 

a. deliver programmatic funding at scale in highly vulnerable countries to facilitate the 
transformation of country-led national development planning to ensure climate resilience; 

b. be country-led and build on National Adaptation Programs of Action (NAPAs) and other 
relevant country studies, plans and strategies;  

c. be complementary to existing sources of adaptation funding and supportive of the evolving 
operation of the Adaptation Fund; 

d. provide crucial lessons on how to invest in climate resilience through national development 
planning consistent with poverty reduction and sustainable development goals. 

 
The second track of the Caribbean PPCR is the regional track.  Given the ongoing regional 
cooperation, region wide activities will include data management and monitoring for improving 
understanding of climate risk and potential impacts, as necessary to take actions to enhance climate 
resilience.  These will be coupled with activities to tackle risks and vulnerabilities common to all 
Caribbean countries.  The regional track will work through key entities in the Caribbean to provide 
the scientific analysis so that countries can incorporate climate resilience into their national climate 
change strategies as well as in regional planning strategies, policies and financing mechanisms. The 
two tracks will thus be synergistic—the regional activities will supplement and strengthen the 
country-led programs and activities.  In addition, all Caribbean states would be able to benefit from 
the regional activities through regional workshops and training events, dissemination of lessons, 
and provision of regionally relevant information such as monitoring of sea level rise and ocean 
temperatures. 
 
PPCR Preparation and Implementation 
 
It is recognized as critical that PPCR avoids duplicating planned and/or ongoing activities.  In this 
regard, opportunities for cooperation and synergy with other ongoing regional and national 
programs addressing climate resilience and adaptation are already being pursued.  Partnering with 
such related programs and building on achievements during phase 1 will enable the PPCR regional 
track to transition to the investment phase much more effectively.  Overall, the PPCR regional track 
Phase I will draw upon expertise from, and complement planned and ongoing initiatives by the 
regional organizations, and bilateral and multilateral development partners.   
 
A key result of the first joint mission that was undertaken was a determination of the governance 
and oversight arrangements for the regional track program.  Particularly, a steering committee was 
established to act as an advisory group to provide guidance and make decisions on key issues 
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during Phase 1.  The members of the steering committee are: Jamaica, Haiti, Saint Lucia, Grenada, 
the University of the West Indies, Caribbean Community Climate Change Centre, CARICOM 
Secretariat and the DfID. 
 
Country Priority Areas/Sectors and Implications for Regional Activities 
 
Through their respective processes to prepare for PPCR national track programs, countries have 
identified and are targeting the following priority sectors/areas.  
 
Haiti: Agriculture and food security, coastal zone management and reconstruction (sectors/themes) 
are the main areas, with sub-sectors/themes being infrastructure, land planning and data 
management.  

 
Jamaica: Agriculture, land-use planning, health, water resources, integrated coastal zone 
management, climate proofing of national and sectoral plans, tourism, and data management. 
 
Saint Vincent and Grenadines: Monitoring and evaluation of environmental hazards, watershed 
management, public sensitization and awareness, integrated planning, and data management.  
 
Grenada: Integrated water resource management, capacity building at the sector level, and data 
management.  
 
Saint Lucia: Agriculture, coastal and marine resources, financial sector, forestry, biodiversity, 
health, human settlement, critical infrastructure, tourism, and water resource management. Data 
needs were also highlighted for Saint Lucia particularly the need for Bathometric and Hydrometric 
data. 

 
These priority areas/sectors have been compared against the following five main sets of activities 
previously identified for potential development under the PPCR Regional-Track.  
 

• Monitoring and climate modeling; 
• Enabling environment (policy and institutional framework); 
• Raising the political profile of the importance of factoring climate risks into sustainable 

land-use management and spatial planning; 
• Capacity building and awareness raising aimed at different levels, including sectors and 

policy makers; 
• Integration of climate change into development and budget planning. 

 
The result of this exercise was a prioritization of regional activities and preliminary actions for the 
regional-track program and the identification of areas in which the PPCR regional track activities 
could support and complement country level PPCR activities.  The general findings of the 
consultation and preparatory process are: 
 

1. Engaging and accessing the resources of the regional organizations is essential to the 
development and implementation of country-driven activities; 

2. Data management and information sharing between regional and national agencies are an 
immediate need for the countries that should be met by regional organizations;   
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3. New data collection is needed to better analyze the impact of climate change priority issues.  
Examples of data needs include sea-levels, near-shore bathymetric and coastal topography, 
baseline ecosystem data, historical and current hydro-meteorological data; 

4. There is an urgent need for support for strengthening the enabling environments for 
effective implementation of the PPCR national track program.  
 

a. Tools and training for capacity-building 
b. Climate Proofing national and sectoral plans  
c. Need to understand what is underway and who is doing what - mapping of activities  

 
Proposed Phase I Regional Track Activities  
 
The PPCR Regional Track Program will consist of activities that reflect and support the objectives 
of national track programs and/or that are best undertaken on a regional scale, and target both pilot 
and, where feasible, non-pilot countries.  To ensure that the regional priorities are addressed, 
cognizance will be taken of the Caribbean Community Framework for Climate Resilient 
Development. The following are the implementation arrangements and activities proposed under 
the regional track during Phase I.  
 
Implementation and Collaboration Arrangements 
 
The regional track PPCR activities will be spearheaded by a regional coordinator who will be 
guided by the PPCR steering committee and have oversight from the tasking managers at the IDB 
and the WB.  Given its overall coordinating role, the coordinator will interact regularly with the 
Caribbean Community Climate Change Centre.  For effective execution of activities, the 
coordinator will liaise, inter-alia, with the coordinators of the PPCR national track programs, and 
with PPCR affiliated capacities at the World Bank (WB), the International Finance Corporation 
(IFC) and the Inter-American Development Bank (IDB) and its private sector and the Caribbean 
Development Bank (CDB), and with sustainable development/environment/climate change 
specialists and officers from other key regional organizations. It is envisaged that the flow of funds 
for Phase I will be channeled through the IDB and executed by relevant regional organizations.   
 
Outline of Activities 
 
The PPCR Phase I regional track is organized into three modules as described below.  
 
Module I:  Capacity Development and Information Sharing  
 
This module consists of (1) support for strengthening of data management capacity;  
(2) identification of data needs for improved analysis of climate change impacts and (3) information 
sharing and exchange of best practices.  Each of these components is further outlined below. 
 
1. Support for Strengthening of Data Management Capacity.  This activity is intended to support 

the improvement of collection and analysis of data.  To enable the best use of capacity and 
improve chances for sustainability, emphasis will be placed at building regional level capacity 
for analysis as well as capacities for data collection and application of analyses at the national 
levels.  The two steps to be undertaken to complete this activity are described below.  These 
steps will converge with and complement the Initiative Regional Database Management System 
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for a Regional Integrated Observing Network for Environmental Change in the Wider 
Caribbean. 
 
a. Evaluation of Data Collection and Management Systems and Processes.  This sub-activity 

consists of an evaluation of meteorological, hydrometric and geospatial data collection 
processes in place for each of the pilot countries in order to identify requirements for 
improved data collection capacity and for standardization of systems and protocols for data 
protection and management.  The recommendations for standardization will include 
measures to ensure effective utilization of the regional climate change model(s) currently 
under development to generate national level climate change and climate impact models.  
Evaluation and recommendation will take account of national and regional institutional 
capacities and arrangements. 
 

b. Workshop on Climate Modeling and Monitoring Systems.  This sub-activity will involve 
the execution of a regional climate modeling workshop to exchange information regarding 
modeling practices and capacities within the regional organizations, to articulate countries’ 
specific needs and to identify and/or indicate the type of data to be collected in-country for 
climate change and impact modeling.  Countries will be requested to field participants with 
climate change related functions and who are able and committed to providing in-country 
training to further transfer knowledge.  Measures to provide material and logistic support for 
the execution of the follow-up in-country training, and to identify and apply indicators for 
results will be incorporated in the regional track SPCR.  To the extent possible, monitoring 
and evaluation measures for this activity will be reflected in the national track programmes. 
 

2. Identification of Data Needs.  Whilst analyses of the likely impacts of sea level rise has been 
undertaken, there is an expressed need and recommendations made for the acquisition of more 
detailed data to improve modeling accuracy.  This activity will provide a response to the needs 
and recommendations through an analysis of available data and a determination of the most cost 
effective and efficient option for acquiring more detailed topographic, bathymetric and 
vegetation data to enable better analysis of the impacts of sea level rise.  Identification of data 
needs will factor in requirements for both baseline and routine/administrative data collection.  
This is intended to ensure that development of a robust system for consistent updating of the 
baseline and for analysis and application is developed.  The data required will be acquired in 
part through LIDAR technology.  To this end the PPCR will build on the current efforts to 
develop a cost-effective LIDAR system within the region, which is being spearheaded by the 
Caribbean Community Climate Change Center.  The required activities and resources to realize 
this objective will be an integral component of the regional SPCR. 
 

3. Information Sharing and Exchange of Best Practices.   
 

a. Assess the Need for Additional Functionality of the Information Clearing House Facility.  
This activity will entail an assessment of the Clearing House facility that has been 
developed by the Caribbean Community Climate Change Center to ensure a functionality 
that will accommodate regional communication and information exchange.  This 
functionality should accommodate the following: 

i. A forum for the exchange of learning briefs on PPCR initiatives and for 
mobilizing technical advice and best practice information on climate resilient 
issues from across the region.   
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ii. A French language Caribbean Community Climate Change Center/Information 
Clearing House portal.  

iii. Hosting of translated abstracts and executive summaries of documents accessible 
already accessible in English language through the clearing house. 

iv. Posting/uploading/exchange of outputs of key national level PPCR activities to 
facilitate lessons learned.  Examples of anticipated outputs include the proposed 
climatological data assessment and projections under the Jamaica national 
program.   
 

Module II:  Advocacy and Policy Development 
 
1. Regional Policy Dialogue.  This activity entails securing and utilizing space for intervention on 

climate change in regional policy related meetings in areas of economic activity closely linked 
to climate resilience.  Following the priorities of pilot countries and taking account of key 
private sector led activities, the following are possible areas for dialogue:  agriculture, food 
security, water resources, human health, human settlements, coastal resources and tourism.  
Furthermore, the dialogue is intended to help in the identification of priorities to be integrated in 
the SPCR for implementation in the PPCR Phase II. 
 

2. Stakeholder Consultations.  This activity includes focus group consultations and dissemination 
of information regarding the objectives of the PPCR Phases I and II Regional Track activities.  
The consultations will be aimed at supporting the identification of modalities through which 
public sector, private sector and non-government (non-profit) stakeholder groups can benefit 
from and contribute to climate resilient development.  Taking account of a need for synergies 
with the ongoing development of the Implementation Plan (IP) for the Regional Framework for 
Climate Resilient Development and of the need to add value and maximize resources, the PPCR 
will seek to collaborate on these activities with the IP development team.  In addition, efforts 
will be made where possible to combine the consultations with in-country PPCR workshop 
activities and/or regional level meetings organized by the CARICOM Secretariat and/or 
regional umbrella organizations. 

 
The consultations will be undertaken with regional organizations, umbrella private sector and 
non-government agencies and key private sector bodies within the various pilot countries.  
Efforts at private sector consultation will be coordinated with the IFC consultant and IDB’s 
private sector team.  These efforts are expected to result, inter-alia, in the identification of 
“priority interventions to address priority climate risks facing the private sector” and 
“clarification of the best approaches to support climate resilience implementation measures by 
the Caribbean private sector” (see IFC TOR for Consultant, Annex B).  In general, the objective 
is an identification of barriers to the private sector involvement in climate resilience initiatives, 
the potential incentives and measures to promote their active inclusion and the incorporation of 
these measures in the formulation of the national and regional SPCR.  Examples of 
organizations with which consultations can be held are: (i) the Caribbean Tourism Organization 
(CTO); (ii) the Caribbean Agency for Industry and Commerce (CAIC); (ii) the Caribbean Hotel 
Association (CHA); (iv) the Caribbean Electric Utility Service Corporation (CARILEC); (v) 
Caribbean Agricultural Research and Development Institute (CARDI); (vi) Caribbean 
Association of Feminist Research and Action (CAFRA) and the national chambers of 
commerce.  
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3. Development and Piloting of Climate Risk Screening Toolkit.  There is indication of interest in 
building capacity for and/or in undertaking climate proofing through the PPCR.  Coupled with 
the earlier identification of opportunity for intervention in policy development and in 
identifying the climate change impacts, it is proposed that a pilot activity comprising of a 
critical step toward climate proofing be undertaken in Phase I.   
 
a. Piloting of Screening Tool.  This activity would be the development and/or adaptation of a 

tool for climate risk screening through its application to a national sectoral plan.   
 

b. Formulation of Toolkit. The results of this pilot activity will (1) be assembled into a climate 
risk screening toolkit that would allow for replication to other pilot and eventually non-pilot 
countries and (2) feed into a second phase activity aimed at completing the climate proofing 
exercise and expanding the toolkit.  The expanded toolkit should in turn be applied through 
full climate proofing in one or more countries and/or one or more sectors during the second 
Phase when the SPCR will be implemented.  It is recognized that other activities within this 
first phase will be integral to full climate proofing and will therefore inform the 
development of the toolkit. The results of the pilots and applications should be one of the 
key advocacy tools for “up-streaming” the importance of building climate resilience into 
national and sectoral plans.  It will also provide opportunities to build onto the earlier 
outputs of the various adaptation programs undertaken in the region. 
 

Module III:  Coordination, Scoping, and SPCR Preparation 
 
This module will facilitate the articulation of is Phase II PPCR regional track activities and related 
implementation timeline and budget.  Phase II activities will be geared particularly toward the five 
areas of scope that have been determined for the PPCR, i.e. (i) monitoring and climate modeling 
activities, (ii) enabling environment (policy and institutional framework), (iii) raising the political 
profile of the importance of factoring climate risks in sustainable land use management and spatial 
planning, (iv) capacity building and awareness raising at different levels and (v) integration of 
climate change into development and budget planning.  Toward identifying the area where most 
value added can be realized through the PPCR, the planning process will involve interaction with 
the Regional Framework IP development team and consultation with national and regional 
stakeholders.  The components of this module are described below.  
 
1. Coordination and National Programs Interface.  

 
a. Participation in Joint Missions.  Consistent with decisions taken during the first joint 

mission of the regional track program, the PPCR regional coordinator will participate in 
joint missions of the national track and regional track programs.  This sub-activity is 
intended to ensure cohesion between the national and regional track programs.  It is 
expected that the first of the second national joint missions will be conducted in late 
January, 2011.  It is further noted that joint missions are proposed for as late as April, 
2011.  The second joint mission for the regional program is projected for the month of 
March 2011.   
 
In-country visits during joint missions will be extended to allow for meetings with key 
stakeholders in-country so that activities under Module 2 can be executed. 
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b. Support to the Development of the Regional Results Framework.  This sub-activity 
will entail in part the collating of the relevant data to support the development of the 
PPCR Regional Results Framework.  
 

c. PPCR Phase I Coordination and Transition to PPCR Phase II.  The sub-activity 
entails the coordination of the Phase I activities articulated in this proposal, and 
transition to PPCR Phase II during which the SPCR is to be implemented. 

 
2. Gap Analysis of Climate Resilient Systems, Capacities and Practices in the PPCR Pilot 

Countries.  This analysis will focus especially on the various outputs and results that were 
pursued through the previous climate change related initiatives.  In this regard the inventory and 
profiles compiled through the process of developing the IP of the Regional Program for 
Development Resilient to Climate Change will help to guide the analysis.  Specific areas for 
which gaps are to be identified include: (1) policy and legal framework for mainstreaming 
climate change adaptation and disaster risk reduction measures, (2) Institutional and human 
resource capacity for climate change and climate impact modeling, (3) Climate impact studies 
and (4) Incentive system and arrangements for climate resilient measures to be taken by the 
private sector.  The institutional assessment will include evaluation of data, equipment and 
systems/platforms needs. The assessment will seek to identify the level of resources provided to 
each country and the extent to which resources, systems and measures provided are still in place 
or are being implemented.   
 
In order to maximize resource use and improve effectiveness, the gap analysis will be 
completed in tandem with the ongoing initiative to formulate the implementation plan for the 
Regional Framework IP is being explored.  To this end, the IP preparation team and the PPCR 
coordinator will exchange information on the respective objectives and anticipated outputs of 
gap analyses under the two program, will undertake a joint working session to if feasible, and 
will where collaborate on reconciling gap analyses reports. 

 
3. SPCR Drafting and Budgeting.  Drawing on the results of the regional consultations and gap 

analysis, the strategic program for climate resilience (SPCR) will be formulated for Phase II 
implementation.  The SPCR will target priorities for adaptation and/or resilience strategies 
identified through the gap analysis and will support the incorporation of climate change risk into 
national plans and actions.  It is expected also that some Phase I activities will be extended and 
built on in Phase II.  In addition, effort will be made to ensure that SPCR activities do not 
replicate the initiatives in the preparation and execution of the Implementation Plan of the 
Regional Framework for Climate Resilient Development.   
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Annex 2: Overview of Watershed Management in Grenada 
 
Grenada’s Water Resources 
 
Grenada is divided into 71 watershed areas, while Carriacou has 20 watershed units. No such 
differentiation exists for Petit Martinique on account of its small size.  In Grenada the watersheds 
are characterized by a relatively dense network of permanent rivers, while the sister islands are 
dominated by intermittent streams.  Of the 71, the 12 largest watersheds are shown in Table 1 
below. 
 
Table 1: Largest Watersheds in Grenada 
 

River Basin  
Number Area (Acres) 

Grand River 29 11,167 
Beausejour 31 3793 
St. Patrick’s 63 2944 
St. John’s 11 3022 
Bailles Bacolet 14 2861 
St. Marks 50 2528 
Antoine 69 2699 
Pearls 71 3066 
Chemin 9 1953 
Duquesne 58 2182 
Charlotte 44 2019 
Gouyave 43 1830 

 
 
The largest watersheds in Carriacou are shown in Table 2 below. 
 
Table 2: Largest Watersheds in Carriacou 
 

River Basin  
Number Area (Acres) 

Limlair-Dover 5 1029.5 
Craightonr 2 835.3 
Mt. Pleasant 8 687.2 
Hillsborough 7 564.6 
Grand Bay 12 632.5 
Harvey Vale 15 584.3 

 
Grenada’s watershed regime contains a system of forested protected areas and National Parks.  
Such upland watershed protected areas include the forest reserve and forested crown lands. The 
freshwater ecosystem of Grenada, Carriacou and Petit Martinique include the following: 
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• three main volcanic lakes (Grand Etang, Levera and Antoine); 
• one man-made lake (Palmiste); 
• several surface water streams including an intricate network of rivers; and 
• a small number of springs. 

 
Water Supply 
 
Surface water is the main source of available potable water in Grenada, accounting for 
approximately 90 percent of the potable water.  There are 23 gravity flow surface water treatment 
plants on the island of Grenada that treat, at a minimum, approximately 6,395,000 gallons per day 
(gpd) of water.  Supplemental sources include wells, boreholes (main sources in Cariacou) and 
springs, account for the remaining 10 percent of the water consumed.  In addition three public, three 
private desalination facilities have been constructed in the tri-island state. The surface water 
treatment plants and their capacities are provided in Table 3 below. 
 
Table 3: Grenada Water Supply System 
 
Parish Plant Location Capacity (gpd) 

Annandale 2,000,000 
Vendomme 400,000 
Concord 500,000 
Mardigras 160,000 

St. George 

Les Avocates 400,000 
Mt. Plaisir 200,000 
Dougaldston 110,000 St. John 
Tufton Hall Spring 100,000 
Tufton Hall Plant 260,000 St. Mark Tufton Hall Spring 100,000 

St. Patrick Peggys Whim Plant 300,000 
Mt. Horne 200,000 
Mirabeau 800,00 
Brandon Hall 150,000 
Peggys Whim 300,000 

St. Andrew 

Spring Gardens 100,00 
Mamma Cannes 250,000 
Pomme Rose 190,000 St. David 
Petit Etang 100,000 

 
Water Consumption  
 
Water use in Grenada is categorized as either domestic or non-domestic.  Domestic water uses 
include: 
 

• public consumption; 
• agricultural including animal/livestock; and 
• domestic farming. 
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It is estimated that 85 percent of non-domestic water is consumed in the parish of St. Georges alone.  
The non-domestic uses include: 
 

• commercial (excluding hotels); 
• public (excluding schools); 
• hotels; and 
• schools.  

 
The water treatment facilities in Grenada can produce up to approximately 12 mgd in the rainy 
season and a maximum of 7 mgd in the dry season.  The water demand in the rainy season is 10 
mgd and for the dry season, 12 mgd.  The additional demand in the dry season is due to the increase 
in activities associated with the hospitality sector and the use of the public supply for irrigation and 
landscaping.  The per capita domestic water consumption is 130 litres, giving a total demand for the 
island of about 3 million m3 per year.  In 1991, the non-domestic consumption figure was 
approximately 1.5 million m3 of water and was projected to increase to 2.5 m3.  Commercial 
activities represented the largest share (44 percent) followed by the industrial sector (22 percent), 
hotels (2 percent), schools 10 percent and the public (3 percent). 
 
Legislative Mandate for Watershed Management 
 
There are several agencies with legislative responsibilities pertaining to watershed management in 
Grenada.  These include: 
 

• NAWASA – responsible for managing Grenada’s water resources.  The existing NAWASA 
Act establishing the National Water and Sewerage Authority as a body corporate with sole 
responsibility for the provision of water supplies, conservation, augmentation, distribution, 
preservation and protection of catchments. Its responsibilities include the collection and 
disposal of sewage.  NAWASA is also responsible for the testing of drinking water quality 
for compliance purposes and reporting to the Ministry of Health. NAWASA also has powers 
to make regulations prescribing water and sewage rates and charges; 

• Ministry of Works, Physical Planning Unit– regulates land use planning in Grenada; 
• Land Use Division of the Ministry of Agriculture, Lands, Forestry and Fisheries (MALFF) – 

regulates the development, management and use of state-owned land including the 
management of forest resources below abstraction points.  Also responsible for agricultural 
land use planning and zoning, conducting hydrological studies and mapping (e.g. soil 
surveys and agricultural capability); 

• Forestry Division of MALFF – responsible for managing forest reserves, national parks and 
government-owned lands, with limited responsibilities related to private forested land.  Also 
responsible for managing forest resources above abstraction points, managing plantations 
(planting, weeding, logging and extracting), facilitating and coordinating the management of 
watersheds through the involvement and participation of stakeholders; 

• Ministry the Environment, Foreign Trade and Export Development– regulates the 
collection, disposal and management of solid and liquid wastes. 

• Ministry of Health -   responsible for establishing and monitoring water quality. 
 
These agencies manage water resources through the use of various legal instruments as shown in 
Table 4 below. 
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Table 4: Legal Instruments and Institutions with Responsibilities for Watershed Management 
 
Responsible Agencies/Institutions Legal Instrument 
Ministry of Agriculture 

 Land Use Division 
 Forestry Division 
 

• Draft Protected Areas and Wildlife Legislation, 
2003 

• National Parks and Protected Areas Act CAP. 
206 (1990) 

• The Forest Soil and Water Conservation Act 
CAP.116 (1949) 

• Forest, Soil and Water Conservation 
(amendment) Ordinance (No. 34, 1984) 

Grenada National Trust • Grenada National Trust Act CAP. 207 (1967) 
Grenada Tourist Board • Tourist Board Act CAP. 321 (1988) and 

amendment 1990 
National Water and Sewerage Authority • National Water and Sewerage Authority Act 

CAP. 208 (1991) and amendment (1999) 
• National Water and Sewerage Authority 

Regulations SRO 40 (1993) 
Ministry of Health and the Environment 

 Environmental Health 
Department 

 Environmental Coordinating Unit  

• Public Health Act CAP. 263 (1925) 
• Public Health Regulations Sec.15 (1958) 
• National Environmental Management Strategy 

and Action Plan (2006) 
• Water Quality Act No. 1 (2005) 

 
Grenada Solid Waste Management 
Authority 

• Abatement of Litter Act CAP. 1 (1974) 
• Solid Waste Management Act CAP. 11 (1995) 

National Science and Technology 
Council 

• Science and Technology Council Act CAP. 298 
(1982) 

Ministry of Finance 
 Physical Planning Unit Agency 

for Reconstruction and 
Development 

• Physical Planning and Development Control 
Act No. 25 (2002)  

Land Development Control Authority • Land Development Control Act (1986) 
 
Other agencies/institutions with a direct interest in watershed management are in Table 5 below. 
 
 
Table 5: Governmental Agencies and Selected Non-Governmental Organizations with 
Interest in Watershed Management 
 

Relevant Agencies Main Activities Concerning Watershed 
Management 

Pest Management Unit (within 
MALFF)  

Advising farmers on approaches and methods for pest 
management (with an emphasis on integrated pest 
management)   
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Agricultural Extension Division (within 
MALFF)  

Providing extension services related to plant 
propagation, agronomy and conservation Making 
recommendations for approvals of duty-free 
concessions on equipment for farmers   

Grenada Handicraft Association  Encouraging the use of non-timber materials as an 
alternative to traditional timber usage   

Minor Spices Cooperative Marketing 
Society  

Encouraging and supporting the production of crops 
with good soil and water conservation properties   

Agency for Rural Transformation 
(ART)  

Assisting rural communities through practical 
development projects and advocacy with a sustainable 
development focus  

Grenada Community Development 
Agency (GRENCODA)  

Mobilising small farmers, women and young people 
around rural development initiatives with a 
sustainable development focus  

 
Human Resources Involved in Watershed Management in Grenada 
 
As noted above, the main agencies involved in watershed management in Grenada include 
NAWASA, MALFF and the Ministry of the Environment.  NAWASA’s staff include personnel 
with expertise in civil engineering, water resource management, hydrology and GIS; MALFF has in 
its employ agronomists, forestry officers, agricultural extension officers and land use planners.  The 
Ministry of the Environment staff include personnel trained in environmental science, GIS and 
planning. All of these agencies reported having significant staff shortage which hamper their ability 
to carry out their mandated responsibilities. 
 
Role of the Private Sector 
In the past, the private sector has played a limited role in water services provision and water 
resources management in Grenada.  While NAWASA is the primary abstractor of water in Grenada, 
it has the authority to grant licenses for private abstraction.  There are currently three companies 
that bottle water commercially in Grenada.  Some academic and tourism facilities have constructed 
small desalinisation plants to cater for their needs, as shown in Table 6 below.  The quantity of 
potable water generated in this fashion is very small, representing less than 5 percent of the 
commercial water use in Grenada. 
 
Table 6: Private Desalinization Plants and Their Capacities  
 
Facility Owner Capacity (GPD) 
St. Georges University 120,000 gallons 
La Source Resort 15,000 to 20,000 
Rex Grenadian Out of operation for last 2 yrs 
George Cohen (Calivigny Island)* 180,000 
Source: Communications with NAWASA.NAWASA, 20 
 
Note: * - This location does not put a demand on NAWASA's system, since this is a private system 
with its own source and distribution network. 
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The Government of Grenada Draft Water Policy (October 2007) states that whilst it remains the 
duty of the State to ensure that the Goals and Objectives of the Water Policy are realized, it is 
recognized that the private sector should be encouraged to contribute significantly to their timely 
and economic realization.  Consequently, the Policy envisages a more direct and involved role for 
the private sector, in assisting in the management and/or expansion of existing services provided by 
Government, through various approaches including contracting-out, management concessions and 
direct investment. 
 
The Draft Water Policy further states that private sector involvement will be promoted through an 
enabling legal and policy environment defining roles and responsibilities and transparent processes 
for award of contracts to service providers.  More specifically, the private sector along with the 
public sector will be expected to develop and implement corporate environmental policies that 
emphasize water conservation and guidelines for sustainable industrial processes; observe the 
Polluter Pays Principle; the User Pays Principle and the Precautionary Principle respectively. 
 
NAWASA Customer Base 
 
In 2008 NAWASA had a customer base of 32,000 (95 percent metered) and revenues of EC$23.14 
million.  It is estimated that the meter coverage has increased to approximately 98 percent at 
present. NAWASA’s tariff schedule is in Table 7 below.  Water rates, charges and fees are 
regulated by NAWASA itself but require authorization from Parliament.   
 
Table 7: NAWASA Tariff Structure 
 
Existing water 
structure (gal./mth.) 

Existing water tariff 
(EC$/1,000 gal.) 

Proposed tariff 
structure (gal./mth.) 

Proposed water tariff 
(EC$/1,000 gal.) 

Domestic    
2,200 6.00 2,800 8.10 
2,200-5,500 10.00 2,800-5,500 13.50 
5,500+ 15.00 5,500+ 20.25 
Comm./Ind./ Gov. 15.81 Non-domesic 21.35 
Exist. Cust. Category Exist. Fixed chg. 

(EC$/month) 
Prop. Cust. Category Prop. Fixed chg. 

(EC$/month) 
Domestic  8.00 Domestic  10.80 
Comm; Indust; & 
Government 

25.00 (avg; based on 
prop. Value) 

Non-domestic  33.75 

 
When NAWASA achieves 100 percent meter coverage it will be in a position to recoup most of its 
recurrent costs.  Unaccounted for Water remains high (30 to 50 percent), which is the main 
constraint to full cost recovery. NAWASA revenues cover its operations costs only and it depends 
on assistance from donors and Government for financing capital works.  
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Annex 3:  Overview of Coastal Zone Management Issues in Grenada 
 
Much of Grenada’s economic and development activity is concentrated in its coastal areas which 
are particularly vulnerable to climate change impacts. Proper management of its coastal areas and 
coastal resources are therefore essential. Grenada’s shoreline is about 121 km long with rocky 
geomorphology and diverse ecosystems including mangrove swamps, coral reefs, sea grass beds, 
beaches and lagoons.  Currently two of these areas are declared Marine Protected Areas (MPAs): 
the coral reef of Molinere on the west coast and the sea grass beds at Woburn in the south coast. 
Collectively these ecosystems are of valuable socio-economic importance.  Their vulnerability to 
global climate change phenomena such as sea level rise (SLR), rise in sea water temperature, and 
the increased frequency and potency of storms and hurricanes is of immense importance.  
Unplanned and indiscriminate development of these coastal areas can be extremely detrimental and 
sometimes irreversible.  Some of the principal characteristics of the coastal areas of Grenada, its 
coastal resources, and the main issues affecting coastal zone management (CZM) are discussed 
below. 
 
Mangroves 
 
There are 570 acres of mangrove in Grenada and Carriacou. Significant areas of mangrove in 
Grenada include: Levera Pond, Conference Bay, La Sagesse, and the Bays and Islands from 
Woburn to Westerhall Bay. Important mangrove systems in Carriacou include: Petite Carenage Bay, 
Saline Island, Tyrrel Bay, and Lauriston Point. Mangrove forests are constantly under threat and the 
areas could be declining. While exact data on the loss of mangroves is lacking, interviews and 
meetings with users of the mangrove areas indicate that a large portion of the mangrove has been lost 
due to conversion, over-harvesting and pollution. Major threats to mangroves include: tourism 
oriented development such as hotels and marinas proposed for coastal wetland areas; possibility of 
conversion to landfills; major infrastructural development such as the expansion of airports and 
horbors;  public ignorance of the ecological, environmental and socio-economic importance of 
mangroves; and sand mining. 
 
Coral Reefs 
 
Coral reefs occur mainly along the south, north and east of the coast of Grenada and Carriacou. The 
best reef of Grenada is identified as the Molinere reef, while Saline Island and White Island are the 
best reefs outlying Carriacou.  The biological compositions of these reefs are mainly Elkhorn, 
finger, and brain coral. Surveys of the Grand Anse reef and other adjacent areas indicate that 
community structures are characteristic of reefs under stress from high nutrient levels. In addition, 
the reefs outside the bay and north of the deep basin were exposed to sediment stress. Molinere 
reef and other West Coast beaches appear to be under stress from high sedimentation rate.Major 
threats to coral reefs include: run-offs; dredging; pesticide and chemical use; coral harvesting; 
anchor damage by boats; sewage pollution; sand mining; coastal developments; disease; 
sedimentation; pollution; sea temperature rise; coastal development; and physical damage. 
 
 
 
Sea Grass Beds 
 



 91 

Sea grass beds consisting of turtle and manatee grass are found along the east central and south 
parts of Grenada’s coast and on the west coast of Carriacou. Sea grass beds also exist in 
Grenville Bay, Great Bacolet Bay, the southern bay from Mount Hartman to Westerhall and 
Windward Bay in Carriacou. The sea grass bed of True Blue Bay is stressed as a result of heavy 
sediment load in the water. Carriacou and Petite Martinique sea grass beds are damaged to varying 
degrees by anchors and chains in Tyrrel Bay, Windward, Sanchez, and White, Saline and Sandy 
Islands. In Tyrrel Bay and near the main port of Hillsborough, nutrients and pollution from land 
based sources and yachts are causing detrimental algal growth in the sea grass beds. 
 
Beaches 
 
Beaches are widespread along the coastline of Grenada and the other islands. Typically they are 
located in small pockets within bays and have widths varying from 14m to 45m. The longest and most 
well known is Grand Anse which is 2.7 km long. Major threats to beaches include: sand mining; 
development; recreational activities; tourism activities; and hunting of nesting turtles. 
 
Exploitation of Coastal and Marine Resources 
 
Almost all sand used in the construction industry comes from beaches and the sand mining results 
in beach erosion on most beaches. Presently, sand mining is only authorized at a few sites and the 
responsibility for the mining of sand has been given to the Gravel and Concrete Corporation, 
which is a statutory body. The high cost of obtaining sand, mainly due to the haulage, has led to 
small scale illegal sand mining at almost all beaches in Grenada. Mangroves are mainly 
exploited on a small scale for production of charcoal and building materials. The removal of 
the mangroves is reducing the natural physical and biological functionality of this ecosystem. 
The practice of harvesting of corals for the production of jewelry although significant in the past 
is now in decline. The harvesting of corals is physically damaging the structure of the reefs and 
the functions they provide. Over harvesting of specific species of reef fish and shellfish 
remains the main issue related to exploitation of coastal resources. Spare fishing constitutes the 
main form of livelihood for many and on a daily basis harvesting is done in areas which are 
demarcated as MPAs, due the higher catches. Preference in the harvesting of more valuable 
species of reef fish and shellfish, such as snapper and lobsters, has the potential of skewing the 
species abundance to those that are less important, offsetting the population dynamics of a 
normal functioning reef and damaging the stock structure. 
 
According to the Fisheries Division, commercial fishing has increased steadily over the years in 
terms of number of fishing vessels and the equipment used.  The absence of adequate data on the 
stock structure and fishing effort together with socio-political and economic implications makes the 
management of the fishery a challenge. It is important to ensure that the fishing stock is not 
damaged before management measures are implemented. 
 
 
Climate Change Impact on the Coastal Zone 
 
The impact of climate change on coastal ecosystems include: damage to coastal ecosystems; beach 
erosion; coastal erosion and inundation; increased siltation and sediment loading; and damage to 
infrastructure. There are no specific measures in place with respect to disaster preparedness and 
climate change in the coastal zone. Development practices which constitute a threat to life and 
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property include: inappropriate construction designs; building too close to the shore line; and sand 
mining. 
 
Climate change could also have serious adverse impacts on coastal communities and infrastructure, 
from flooding and inundation, especially during storm surges. The experience from several 
hurricanes is instructive in this respect. There is also significant potential for salt water 
intrusion into the water supply. Some parts of the main commercial center of St. George’s and the 
tourist areas in the southwest peninsula are also susceptible to flooding during periods of high 
seas and heavy precipitation. Serious disruption of social and economic life in these areas could be 
expected to occur as a result of sea level rise. Coastal erosion from sea level rise would also disrupt 
coastal villages like Gouyave, Grand Mal, Duquesne, Soubise and Marquis.Many roads in the 
coastal communities and other unsettled areas are practically at sea level and below sea level in 
some cases. These roads could experience flooding, become impassable during high tides and 
experience severe damage during storm surges.
 
Tourism 
 
The impact of climate change and sea level rise on tourism would be both direct and indirect. As 
climate in the higher latitudes would be milder, Grenada could be a less desirable climate-
influenced destination. Another possible negative impact on tourism could be the loss of beaches or 
the deterioration of the beaches due to erosion. Water sports, a key growing feature of tourism, 
would become less attractive in the absence of quality beaches. A major tourism concern related 
to coastal area management includes hotel construction, development, and maintenance. Higher 
temperatures would increase the operating costs of hotels, as there would be greater per capita 
water consumption and power consumption for air conditioning. Employment would be 
affected if there are fewer tourists. 
 
Health 
 
The major effects of climate change on global human health are caused by heat stress, air pollution, 
alterations in the incidence of communicable diseases, under-nutrition and inundation.  In Grenada 
the main effect is likely to be caused by the increased incidence of vector-borne communicable 
diseases. Respiratory diseases associated with regional dust storms during the hurricane seasons 
are also likely. Preliminary analysis of the three most common diseases, influenza, viral 
conjunctivitis and gastro enteritis shows correlation between annual and July precipitation and 
these diseases. The Ministry of Health is the body responsible for performing the regulatory 
function as regards coastal water quality. Water quality monitoring is limited. Complaints have 
been received regarding the presence of raw sewage in the water around the coast. It is assumed 
that yachts and other small vessels are the main culprits. However, the possibility of land based 
activities as a contributor to such contaminants has not been ruled out due to the drainage pattern 
and frequency of flush outs, especially after heavy rains.  The link between food poisoning from the 
consumption of fish and shellfish has long been established, but data to verify any outbreaks as a 
consequence are not available. 
 
Trans-Boundary Threats 
 
The trans-boundary threats include the following: oil spills and pollution of coastal areas; fish kills 
and algal intrusion; toxic waste trans-shipment; and freshwater influx. 
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Institutional Responsibility for Coastal Zone Management 
 
The main GOG Ministries and agencies responsible for the management of the coastal areas and 
some of the related legislation are summarized in the following table. 
 

Issues 
 

Area Government Agency 
Responsible 

Applicable 
Legislation 

Policy & 
Legislation 

Coastal Zone Ministry of Environment 
Legal Affairs 
Other Line Ministries 

 

Coastal 
Development 

Review of Coastal 
Development Projects 
(through EIAs) 

Physical Planning Unit, 
Ministry of Works 

 

Watershed management Forestry (MAFF)  Water Quality 
Water Quality Standard  Grenada Bureau of 

standards 
 

Shoreline 
Erosion/Mining 

 Ministry of Works Beach Protection Act 

Public Access Coastal Zone Ministry of Works  
Beach dunes Fisheries (MAFF) Fisheries Act & 

Regulations 
Mangroves & Wetlands Forestry (MAFF)  
Coastal lagoons Fisheries (MAFF) Fisheries Act & 

Regulations 
Sea-grass beds Fisheries (MAFF) Fisheries Act & 

Regulations 

Natural/Living 
Resource 
Protection 

Coral reefs Fisheries (MAFF) Fisheries Act & 
Regulations 

Natural (hurricanes, 
tsunamis, etc.) 

NaDMA 
Ministry of Works 

 Coastal Hazards 

Anthropogenic (oil spills, 
etc.) 

Ministry of Works 
Grenada Coast Guard 
NaDMA 
Grenada Port Authority 
Fisheries (MAFF) 

 

 
 
Issues to Be Addressed in Coastal Zone Management 
 
Policy and Laws 
 
At present, there are no policies or legislations specifically addressing CZM issues and activities.  
Although some line Ministries have laws and regulations that deal with coastal issues and regulate 
some CZM activities, there is a serious need for policy direction and legislation for CZM. For 
example, the Fisheries Laws deal with issues like management of corals and sea-grasses, lease of 
sea bed for aquaculture, oyster fishery in mangroves, etc; Ministry of Works regulate sand mining 
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and Forestry Department manages mangroves. There is a need to institute a CZM unit in a specific 
Ministry to coordinate the policy and legislative responses to CZM issues in a comprehensive 
fashion. 
 
Coastal Development 
 
The Physical Planning Unit of the Ministry of Works is responsible for reviewing all Environmental 
Impact Assessment (EIAs) for all development projects, including those in the coastal area. In most 
cases, when permission is granted for projects, the scope usually changes after such permission is 
granted and in many cases developers do not respect the recommended ‘set-backs’ from the coast 
and mitigation measures recommended to avoid extra cost. This raises the need for strict monitoring 
of all coastal development projects. There are also some coastal areas that should perhaps be left 
undeveloped because of their nature and ecological functions (e.g. mangroves). 
 
Water Quality 
 
The quality of coastal waters around Grenada is very important bearing in mind the importance of 
tourism and fisheries to the economy and its effects on the health of the population of the country. 
Bearing in mind that more than 80 percent of the pollutants that affect the marine environment 
originate from land-based sources, it is very important that systems be put in place to decrease the 
amount of pollutants in the effluents running onto our coastal waters (e.g. water treatment plants). 
The Grenada Bureau of Standards has adopted standards for coastal water quality but these have not 
been disseminated and implemented. Better management of watersheds and water resources is 
essential to clean coastal water quality. Also, existing and new business ventures could be asked to 
invest in water and sewage treatment plants (small units now exist which are affordable and can be 
very helpful in controlling effluents). 
 
Shoreline Erosion 
 
For many years, the Gravel Concrete and Emulsion Corporation of Grenada had mining operations 
which removed sand along the east coast as construction aggregate. This basically reduced the 
ability of the beach to protect the coast. As a result, many areas along the east coast are badly 
degraded and erosion is prevalent along the shoreline, to the extent that some areas have totally lost 
their beaches; some infrastructure (roads)has been threatened to the extent that a sea wall had to be 
constructed (at great cost) to prevent their loss, and in some cases, salt water intrusion along the 
coast has resulted in the loss or displacement of some coastal species and affected coastal 
agriculture. 
 
Although the situation is worst along the east coast, coastal erosion occurs in other high energy 
areas and in some low energy areas on the south of the island. These coastal problems also exist at 
various coastal areas in Carriacou and Petit Martinique. 
 
Public Access 
 
Some developments in coastal areas disregard the recommended ‘set-backs’ and sometimes build 
their fences down to the water edge.  This creates a problem with access to the beach for locals, as 
in Grenada, all beaches are public areas (Public Property).  In such cases and in the future, coastal 
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developers should be requested to create public access to beaches wherever their development 
hampers or prevents it. 
 
Natural Resource Protection 
 
The coast supports many natural resources and habitats that are absolutely essential for many 
different reasons: mangroves and wetlands are important as filters of effluents and assimilating 
some of the pollutants before they get to the sea; coastal lagoons are important for the reproduction 
of commercially important marine and fresh water fish species; beach dune plant species help to 
keep the sand in place and serve as protective barriers preventing coastal erosion. They also provide 
habitat for many organisms which spend all or at least part of their life on the beaches (e.g. turtles, 
copepods, etc.).  Sea grass beds are important to the reproductive processes of marine creatures 
which are tourist attractions.  Yet with all the important functions referred to above, people seem 
not to be aware or indifferent and continue to destroy or pollute these resources and habitats.  
Persons still continue to indiscrimately dump construction debris and other undesirable items in 
these coastal areas and habitats. These issues need to be comprehensively addressed in a CZM 
program. 
 
Conflict Resolution 
 
Conflicting uses of beaches, on occasions produce conflicts, e.g. between fishermen and yachtsmen.  
A coastal zone management program must consider all conflicting uses and provide for conflict 
resolution mechanisms. 
 
 
 

Annex 4: Overview of GIS and Climate Change Related Data Collection in Grenada 
 

Introduction and Background 
 
Climate change is a geographic problem, and geospatial technologies have an important role to play 
in addressing the profound global climate changes that are impacting the Earth.  As we begin to 
understand the interconnections among complex systems that sustain our planet, we have a greater 
appreciation of the power of GIS to help us study the atmospheric, terrestrial, and oceanic variables 
that impact our environment.  GIS as a tool, enable us to make better decisions based on spatial 
analysis and spatial modeling.  For example, GIS toolsets use spatial data to generate predictive 
models for environmental impact assessments; and allow the testing of “what if” scenarios, to 
generate valuable information for preemptive and proactive management strategies for mitigating 
climatic events and other spatial phenomena.  
 
GIS helps us to understand both spatial and temporal phenomena within the landscape, but to 
benefit from its full power it must exist within a well understood cultural context, and an 
organizational framework that is supported by established policies, standards, implementation 
procedures, and training protocols.  This organizational framework then becomes an integral part of 
a long-term strategy to institutionalize how users, stakeholders, consumers, and other beneficiaries 
collaborate to systematically acquire, monitor, share, and evaluate the physical and social 
landscape.     
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In Grenada, the public sector is expected to take the lead in science, technology, and information, 
and identifies three important factors for focus.  These include the rules by which public sector 
organizations are governed, the structure and staffing of public sector organizations, and the 
processes within organizations.  GOG policy also emphasizes the importance of communication and 
collaboration through public fora, and focus groups.  The 2008 budget report indicated that the 
Government devoted a significant portion of its resources, time and energy to upgrading the 
country's infrastructural network including the expansion of telecommunications networks.  The 
importance of training through better education and human resource development was also 
emphasized. 
 
Justification for GIS in Climate Change Mitigation 
  
A recent study reviewed the extent to which Grenada currently had the systematic observation 
capacity to respond to climate change and concluded that while the country had a basic 
observational network for atmospheric and terrestrial observations that were relevant to Grenada, 
there were gaps in some critical areas.  The study indicated that there were major institutional 
weaknesses related to data collection, processing, storage, analysis, and availability, and 
recommended the inclusion of geographical information systems (GIS) for significant capacity 
building and decision making for climate change resilience (Charles and Associates Inc., 2009). 
 
Other studies also agree that GIS can significantly and directly assist in the planning and 
management of Grenada’s biodiversity but none has ever identified a comprehensive operational 
management structure, or provided guidelines for its insertion into an institutionalized framework.  
The GOG will benefit tremendously from geospatial technologies for studying the impact of climate 
change as it relates to watershed management, wildlife habitat conservation, forest management, 
land use and infrastructure, human resource development.  It is already being reported that in 
Grenada, range habitats of species are changing for birds and hunted species. Rivers, streams, and 
springs are yielding less water which is of questionable quality.   
 
Situational Analysis/Diagnosis 
  
There are a number of current and potential GIS stakeholders in Grenada, both public and private.  
It is difficult however, to provide a comprehensive analysis of how the stakeholders are utilized by 
government ministries, given its fragmented existence.  It is even more difficult to measure the 
extent to which ministries collaborate and share GIS products (primary or secondary data) because 
a standardized mechanism for sharing does not exist.  The use of spatial technologies in Grenada’s 
government ministries can therefore be best described as sporadic with an uneven distribution of 
resources and trained personnel.   
 
A recent consultation with major GIS stakeholders revealed a number of important issues related to 
current GIS access and long-term sustainable use, especially in the light of climate change and 
disaster preparedness.  Stakeholders understood the importance of GIS as an important tool in 
national and regional planning. There was agreement that GIS was ideal for managing natural 
resources and the environment, and there was a need for agencies to coordinate geospatial activities 
at the national level.  All agreed that the government should become a catalyst for setting up spatial 
data infrastructure and promoting the utilization of spatial data.  
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Some stakeholders stated that there were volumes of spatial data already collected from previous 
projects, but have not been made available to agencies that would benefit from its use and analysis.  
Others indicated that there was no systematic training in GIS data analysis for staff, and no 
standards for data acquisition and dissemination.  GIS users claimed that even though they 
understood the technology, they were “rusty” in its applications.  There was an urgent call to 
document historical infrastructure data for asset management within a GIS. This was necessary 
because there were fewer key individuals with long-term service and institutional memory of 
important underground asset locations employed in the service because of deaths or resignations.  
 
Community and demographic mapping was outlined as a need.  For example, the Ministry of Social 
Development does not have a system in place that maps where the elderly, disabled, and at-risk 
groups are located.  Beyond providing monthly stipends, the ministry would like to map the 
distribution of at-risk groups so that in times of impending disasters such as hurricanes and floods 
the ministry would be able to proactively allocate resources; or in cases of post disaster-related 
events, the ministry could locate and rescue individuals and families using GIS to guide them.   
 
Data Currency & Data Needs 
 
The last time Grenada was aerially surveyed was in the 1970s, and even though some Ministries are 
using GIS, it is based on digitized versions of old paper maps that were scanned or digitized.  
Stakeholders agreed that funding was needed for comprehensive development of spatial datasets, 
especially for watershed management.  They noted that there were gaps in the current system and 
there was a need for examining all current available data, and if possible, acquire additional 
bathymetric, and LiDaR data, with accompanying ortho-photography for developing a common GIS 
basemap for the country.  
 
The consultation also indicated that there were uncertainties regarding current land information to 
support the evolving needs of stakeholders.  Presently, 1961, 1982, and 1992 black and white aerial 
photos exist as hard copies.  These were never geo-rectified and converted into digital ortho-photos.  
They are not appropriate for use as current base maps since the Grenadian landscape had been 
altered significantly by recent catastrophic hurricane and rain events. They can however provide 
historical information and enable views of temporal changes in the landscape once geo-rectified and 
overlaid on a base map.  The most current image dataset for the country is a 2000 Ikonos satellite 
image that resides in the Land Use Division of the Ministry of Agriculture, Forestry, and Fisheries.  
 
There were increasing requests for current imagery, vector, and LiDaR data, and for establishing 
partnerships for data sharing, infrastructure development, natural resources management, 
environmental monitoring, and other climate related variables.  One particular private stakeholder 
indicated that they had already successfully incorporated geospatial technology and data 
management procedures into their core daily business activities.  But it was unclear whether the 
stakeholder had purchased or generated high quality data from an outside source for its daily 
operations, or if the stakeholder was using maps from the Land Use Division in the Ministry of 
Agriculture.  However, there seemed to be measurable success at least in the cataloging of 
customers’ locations, monitoring its operations, and generating billing information.  There was no 
mention of metadata standards and updates.  
 
Outline of Issues Raised by Stakeholders    
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Stakeholders identified the following issues:   
 

• Fragmented existence of GIS;  no standards for data acquisition and dissemination 
• Sporadic data acquisition and long-term storage of GIS data 
• Very little collaboration and sharing of GIS products (primary or secondary data) 
• Lack of standardized mechanism/policy/procedure for sharing data (network or web 

platform for sharing) 
• The volume of existing spatial data cannot be accessed by agencies that would benefit from 

its use and analysis 
• There is limited knowledge of GIS, and no systematic and continuous training in GIS data 

analysis for staff 
• There No documentation of metadata and no data quality assurance exist 
• Weak interdependencies among users 
• No long-term comprehensive plan for GIS integration with multiple agencies 
• Deficiencies in the availability of desktop commercial GIS software even though open 

source products exists 
• Stakeholders were only exposed to, and favor commercial GIS Software products 
• Stand-alone approach to GIS mapping with little networking and web integration 
• Field equipment for GPS mapping is lacking.   
• Software for transferring and converting field data does not include correction software for 

more accurate field measurements  
• Absence of GPS base stations for improving the accuracy of GPS field data 
• No monitoring of licenses for commercial GIS software 
• No systematic updating of desktop GIS software 
• Legacy computer hardware and peripherals still in use, resulting in poor map production 

quality.  
• Insufficient GIS staffing, especially for field data management.   

 
These issues indicate a need for establishing a framework for institutionalizing GIS and developing 
projects to use as templates for country-wide data acquisition and management.   
 
Priorities for Action 
 
Based on current knowledge and inputs received from various stakeholders, there appears to be an 
urgent need for addressing the deficiencies that have been identified.  They can be addressed by 
undertaking the following activities: 
 
Activity1: GIS Integration in Watershed Management 
 

• Review/create policies to enable the institutionalizing of GIS  
• Develop a systematic process for acquiring, analyzing, and sharing watershed data on a 

continuous and mandatory basis  
• Identify, map, and monitor springs, rivers, and other significant watershed resources 

throughout the country using GPS field equipment, and other supporting technologies 
• Mobilize the community and schools to engage in community mapping of natural resources 
• Make available automated field equipment (e.g., weather stations) to continuously monitor 

watersheds, and manage the data within a GIS 
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• Train users in the use of open-source software to satisfy the current resource deficiencies 
and needs 

• Develop a Roadmap for long-term sustainability for GIS management in Grenada which 
would include an investment plan, implementation plan, with details about collaborative 
management, data responsibilities, and a platform for sharing 

• Water quality testing integrated with watershed management, and managed with GIS  
 

Activity 2: Facilities and Infrastructure Mapping 
 

• NAWASA should participate in developing accurate infrastructure maps using a 
combination of GPS, CAD, and digital ortho-photos 

• Training in mobile mapping, field data collection, and GIS analysis   
• Acquisition of GIS infrastructure and GPS equipment, namely a base station, adequate 

number of GPS data loggers, and high-precision external antennas for logging data in urban 
areas and dense canopies 

• Differential data correction software to improve the accuracy of field data 
• Community infrastructure mapping project to re-establish the locations of important 

underground asset locations  
• Waste water management and mapping of vulnerable coastlines—especially for health 

 
Activity 3: Forest Management and GIS Integration 
 

• Development of a land cover map with a focus on management 
• Baseline mapping and reclassifying of forest cover 
• Establishing GIS datasets for forest management 
• Acquiring field equipment for updating forestry data 
• GIS Training for forestry field staff 
• Review the 10 year strategic plan for the forestry department and develop projects to 

implement the plan 
 
Project 4: Flood Hazard and Community Resource Mapping 
 

• Intensive flood mapping for areas such as Balthasar community, Grenville, Gouyave, Grand 
Anse and River Road  

• GIS education in schools to teach the next generation about climate change and GIS 
integration 

 
Scope of the Technical Assistance to be Provided 
 

• Reviewing the national GIS inventory to identify gaps, barriers and approaches for acquiring 
and disseminating high quality data that are relevant nationally, regionally, and globally 

• Identify existing institutional arrangements, and consider re-arrangements for effectively 
integrating Geospatial technologies for climate resilience 

• Set up institutional alliances; or an inventory team within one institution for “effective” 
coordination.   

• Engage in-house GIS experts and affiliated agencies to determine how the Grenada GIS 
inventory would be developed and managed 
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• Provide learning incentives and programs through learning-by-doing, and sharing of good 
practices at country, regional and global levels  

• Developing capacity through training in open source software technology   
 

 

Annex 5: Project Description of the DVRP project in Grenada 
 
 

PILOT PROGRAM FOR CLIMATE RESILIENCE 
 

Summary - Project Approval Request 
 

1. Country/Region:  Grenada/Caribbean 
Region 

2. CIF Project 
ID#: 

(Trustee will assign 
ID) 

3. Project Title: Disaster Vulnerability and Climate Risk Reduction Project in 
Grenada 

4. Type of PPCR Investment Private: Public: X Mixed: 
5. Funding Request (in USD 
million total) for Project: 

PPCR Concessional: US $8.2 
million 

PPCR Grant: US $8 million23 

6. Approved Preparation Grant N/A Date: N/A 
7. Implementing MDB: World Bank 
8. Other MDB Involvement MDB:N/A Type of Involvement: N/A 
9. National Project Focal Point: Ms. Margaret Belfon, Head, Project Coordination Unit (PCU) - 

mjbpcu@spiceisle.com  
10. National Implementing 
Agency24 for project: 

Project Coordination Unit housed within the Ministry of Finance, 
Planning, Economy, Energy and Cooperatives  

11. MDB PPCR Focal Point and 
Project Task Team Leader 
(TTL):  

Headquarters-PPCR Focal 
Point: Kanta Kumari Rigaud 
(krigaud@worldbank.org)  

TTL: Niels B. Holm-Nielsen 
(nholmnielsen@worldbank.org) 

 

                                                
23 Includes US$7 million for the Disaster Vulnerability and Climate Risk Reduction Project in Grenada and US$1 million for the 

four TA activities. 
24 Can be Government agency or private sector firm 
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12.  Program Description: Grenada’s sustainable development depends on its ability to build climate resilience 
to existing and future climate-related vulnerabilities. Grenada’s sustainable development will also depend on 
enabling the Government to better account for climate change and climate vulnerability in their development 
planning and policy making in order to avoid perpetuating the recreation of unacceptable vulnerability.  
 
In order to improve climate resilience, the Disaster Vulnerability and Climate Risk Reduction Project (DVRP) in 
Grenada proposes a comprehensive package of infrastructure projects and technical assistance activities to be 
co-financed through a blend of International Development Association (IDA) and PPCR financing. The total 
envelop for the project in Grenada is US$26.2 million (US$16.2 million or 61% from CIF financing and US$10 
million or 39% from IDA financing). Support from PPCR and World Bank’s IDA will provide Grenada with 
financial  and  technical  assistance  to reduce vulnerability to natural hazards and climate change impacts by 
climate proofing key infrastructure, increasing the capacity of the National Disaster Management Agency 
(NaDMA) to quickly respond to adverse natural events and improving the capacity of the Physical Planning 
Unit to conduct climate monitoring and hazard planning.  
 
The DVRP also includes the four specific technical assistance (TA) activities that were designed as part of the 
Grenada’s Strategic Program for Climate Resilience, and will be bundles into the project. These TA activities 
are: (i) Grenada Water Resources Assessment and Management Study; (ii) Preparation of a Roadmap for 
Coastal Zone Management in Grenada; (iii) Improving the Use of Data and GIS for Climate Change Adaptation 
in Grenada; and (iv) Preparation of a Project for Rehabilitation of the Bathway Sandstone Reef. 
 
The DVRP in Grenada is part of the Regional Disaster Vulnerability and Climate Risk Reduction Program 
(RDVRP) in the Eastern Caribbean, which include two other countries, specifically Saint Lucia and Saint 
Vincent and the Grenadines. The RDVRP aims at measurably reducing vulnerability to natural hazards and 
climate change impacts in the Eastern Caribbean. The project in Grenada aims at measurably reducing 
vulnerability to natural hazards and climate change impacts in Grenada and in the Eastern Caribbean.  
 
In order to achieve this, the program proposes four mutually reinforcing components, namely: 1) Prevention and 
Adaptation Investments; 2) Regional Platform for Hazard and Risk Evaluation, and Applications for Improved 
Decision making and Building Practices; 3) Emergency Response Contingent Credit; and 4) Project 
Management and Implementation Support. A brief description of each component is referenced below: 
 
Component 1 - Prevention and Adaptation Investments. The participating countries would implement a broad 
spectrum of interventions aimed at building resilience in public buildings and infrastructure.   
 
Component 2 - Regional Platforms for Hazard and Risk Evaluation, and Applications for Improved Decision 
making and Building Practices. The project would support regional efforts in the Eastern Caribbean to build 
capacity to conduct assessment of natural risks and integrate such knowledge into policy- and decision-making 
for development investments, disaster risk mitigation, climate change adaptation and disaster response planning 
across sectors. 
 
Component 3 – Emergency Recovery and Rehabilitation Mechanism. Following an adverse natural event, and 
subject to a Government’s declaration of emergency in accordance with national law and the submission of a 
recovery action plan satisfactory to the Association, a participating Government would be able to request the 
Association to re-categorize financing or provide additional financing to cover early recovery and rehabilitation 
costs.  
 
Component 4 - Project Management and Implementation Support. Would provide institutional support and 
capacity development for project management and implementation. 
 
Sectors and Themes: Multisectoral 
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13. Objective 
The project in Grenada aims at measurably reducing vulnerability to natural hazards and climate 
change impacts in Grenada and in the Eastern Caribbean.  
14. Expected Outcomes: 
Improved resilience of infrastructure (housing, schools, old age homes, water supply, bridges) to climatic 
shocks 
Restored and improved forestry resources 
Improved water resource management 
Improved coastal zone management 
Improvement of national and regional data and information exchange, particularly on climate 
hazards 
15. Key Results and Indicators for Success (consistent with PPCR results framework): 
Result Indicator 
Reduced risk for Grenada’s population of 
failure of public buildings due to natural 
hazards or climate change impacts 

• Number of daily users of public buildings 
structurally improved financed by the project  

• Reduction of number of user days of roads at 
decreased capacity due to floods, landslides, or 
structural failure.  

Reduced vulnerability to climate change 
through the restoration and preservation of 
valuable forest resources through effective 
land use practices that also promote 
sustainable livelihoods, contribute to 
environmental sustainability and reduce 
poverty 

• Development of nursery 
• Production and propagation of seedlings 
• Acreage restored or brought under forests 
• Forest roads upgraded   

Improved water supply management • Number of gallons increase of water storage capacity 
as a result of the project   

• Reduction of number of user days with less than full 
service of the national water system managed by 
NAWASA due to natural hazards or climate change 
impacts. 

Improved capacity for dealing with CZM 
issues 

• Systematic collection of data and information for 
CZM in place 

• Legislative and institutional framework for CZM in 
place;  

• Physical investment plan for CZM prepared 
Improved use of data and GIS for climate 
change adaptation  

• Number of government officials able to produce 
location-specific exposure maps 

• Percentage of public buildings geo-referenced in a 
national exposure database 
 

16. Budget: 
Expenditures25  Amount (USD) - estimates 
Consultants US$2.8 million 
Equipment US$7.2 million 
Workshops/seminars US$250,000 
Travel/transportation US$100,000 
Others (admin costs/operational costs)26 US$2 million 

                                                
25 These expenditure categories may be adjusted during project preparation according to emerging needs. 
26 Project Management and Implementation Support costs. 
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Contingencies (max. 10%) Contingency costs (10%) are included as part of specific 
activities costs. 

Total Cost US$ 15.2 million  
Co-Financing27: Amount (USD million): Type of contribution: 
• Government   
• MDB US$10 million IDA Credit 
• Private Sector   
• Others (please specify)   

Co-Financing Total US$10 million 
17. Project Timeframe:  
 
Expected Board/ approval date: June 23, 2011 
Expected Mid-Term review date: December 15, 2013 
Expected Project/Program closure date: December 31, 2016 
 
18. Role of other Partners involved in project/program28: The World Bank and other international 
partners have been actively engaged in initiatives designed to strengthen climate data management in the 
Caribbean region. As outlined in the broader Project Appraisal Document and complementary to donor 
partners, the PPCR grant will aim to improve data management and sharing capacity in Grenada and in the 
region. The project will include the transfer and capacity building in use of technology and human capacity 
for geospatial data management. This capacity building would allow for better integration with activities of 
regional technical agencies (such as: the OECS Secretariat, the Disaster Risk Reduction Center at the 
University of the West Indies, and the Caribbean Community Climate Change Center) to facilitate the 
collaboration on data between Grenada and regional technical agencies. Once installed, the respective 
regional technical agencies would be responsible for managing the regional climate data and models and 
assist Grenada in down-scaling regional climate data and related models. 
 
In addition, the proposed engagement, will build on the ongoing collaboration among OECS 
countries (and in particular, the sub-regional states) at the regional level. Linking with regional 
agencies (CDEMA, CCCCC, UWI, etc.), the project will build on on-going regional initiatives in 
respect to climate monitoring, hazard identification and monitoring, institutional strengthening and 
capacity building.  Activities will include (i) data collection and establishment of data sharing 
protocols, (ii) capacity building for generating and interpreting risk assessments, (iii) development 
and sharing of risk assessment application for policy purposes, and (iv) critical infrastructure risk 
identifications.  
 

                                                
27 This includes: in-kind contributions (monetary value), MDB loan or grant, parallel financing, etc. 
28 Other local, national and international partners to be involved in implementation of the project/program. 
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19. Implementation Arrangements (incl. procurement of goods and services):  Procurement 
activities would be managed through the Project Coordination Unit (PCU).  All contracting activities 
including bidding, contractor selection, and execution supervision would be managed through the PCU 
with the technical assistance of the participating line ministries.  As needed, line ministries would provide 
technical support, particularly with respect to works projects.  Line ministries would also provide technical 
documentation to support procurement activities and as needed, the PCU would engage the services of 
qualified specialists and engineers to assist with procurement and supervision.  Participating ministries 
would provide technical staff to assist in contract supervision; however, the responsibility for the 
management of change orders and contract modifications would rest solely with the PCU. 
 
During the procurement process, the PCU would convene such technical committees as necessary for the 
design, evaluation, and supervision of contracts to ensure the active participation of the beneficiary agency. 
 
Procurement would be managed in accordance with the procurement thresholds identified in the project 
legal agreement and in accordance with applicable World Bank procurement requirements.  The PCU in 
Grenada has several years of experience working with World Bank procedures and has demonstrated 
capacity in working within World Bank established policies and procedures.  As execution proceeds, the 
PCU would evaluate its training needs and identify needed strengthening activities to be executed under 
Component 3 of the project.   
 
Given the emphasis on works represented under the project portfolio, the Government would 
include civil engineering support within the PCU to provide technical assessments and overall 
technical quality assurance/quality control during works activities.  This support may take the 
form of a contracted engineer to provide critical path inspections and engineering reviews of 
designs and related contract documentation. 
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Annex 6:  Summary List of Stakeholders and those consulted for the Grenada SPCR 
 
 

PCU & Ministry of Finance  

Name   Title  

Timothy Antoine   Permanent Secretary  

Margaret Belfon   Coordinator, Project Coordination Unit  

Roxanne Neckles   Project Officer  

NAWASA  

Dave Marquez   Technical Officer  

Lauriston Hoster   Director  

Marcia Lawrence   Technical Officer  

National Disaster and Management Agency (NaDMA)  

Benedict Peters   National Disaster Coordinator  

Terrence Walters   Deputy Disaster Coordinator  

Gilliam Primus   Administrative Assistant  

Ministry of Environment, Foreign Trade and Export Development  

Joseph Antoine   Communications Officer  

Sally Anne Bagwhan Logie   Acting Permanent Secretary  

Joyce Thomas   Coordinator  

Paul E. Phillip   Senior Environment Officer  

Airport Authority of Grenada  

Lester Andall   General Manager  

Physical Planning Unit  

Fabian Purcell   Head  

Raphael Roberts   Technical Officer  

Ministry of Housing and Community Development  

Verance Msacky   Director of Lands  

Ministry of Agriculture  

Justin Ronnie   Chief Fisheries Officer 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Michael Mason   Land Use Officer  

Gelia Edwards   Land Use / Irrigation Officer  

Michael Church   Technical Officer  

Daniel Lewis   Chief Technical Officer  

Ministry of Health  

Andre Worme   Chief Environmental Officer  

Grenada Solid Waste Management Authority  

Vaughn Forsth   Operations Manager  

Department of Public Administration  

Aarone Moses   Project Manager  

Ministry of Tourism  

George A. Vincent   Consultant  

Grenada Board of Tourism  

Kirl Grant‐Hoschtialele   Vice President – Development Office  

Aune Porchethwauli   Deputy Vice President  

Global Environment Facility  

Lionel Goddard  Executive Director  

People in Action  

Sophia Roberts  Volunteer Environmental Scientist  

Denyse Ogilvie  CEO  

Aria Johnson  Volunteer Marine Biologist  

Agency for Rural Transformation  

Sandra C.A. Fegusm  Secretary General  

Grenada Red Cross Society  

Terry Charles  Director General  

GRENLEC  

Don Forsyth  Director  
 

  
 
 


