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NATURAL DISASTER RISK MANAGEMENT IN THE CARIBBEAN:

REVISITING THE CHALLENGE

TECHNICAL ANNEX

Introduction: A study of natural hazard risk management practices in the Caribbean

During the first quarter of 2002, the World Bank contracted the Unit for Sustainable Development and the Environment of the OAS (OAS/USDE) to undertake a study of risk management practices in the Caribbean. The purpose of this study was to identify appropriate actions, agencies and levels for hazard risk management in the region. The results were used to identify good practices for natural hazard risk management, to highlight successful examples of these practices and to clarify significant risk management gaps in the region. In addition to their use within this project, the identified risk management good practices are intended to provide guidance and information for individuals, governments and organizations on useful hazard risk management interventions.

This study focused exclusively on policies and practices for long-term natural hazard risk management, Preparedness, response and recovery activities are not included in the analysis framework adopted in this paper. This is not to imply that these activities are unimportant; effective risk management is not possible without them. Despite existing discussions and successful pilot initiatives, natural hazard risk management initiatives do not have the same constituency and political support as do the traditional disaster management activities. Accordingly, the study was designed to address that gap by focusing exclusively on natural hazard risk management. The study covered risk management practices for natural hazards and did not include technological hazard considerations. A similar exercise is recommended addressing technological hazards, such as oil spills and industrial accidents.

A. Identification of good practices, assessment of actual practices
The first step in this process was to review existing natural hazard risk management practices and select appropriate or “good” activities. Activities were identified as good practices based on tangible, measurable outcomes, the capability of replication and the appropriateness for use within the Caribbean. The review process considered the principal dimensions of natural hazard risk management (risk identification, risk reduction, and risk transfer) and appropriate levels (local, national, region) for implementing the identified practice. Definitions of these risk management dimensions and actors are included in the following section.

Using the resulting good practices as a yardstick, actual management practices and gaps were assessed in Antigua and Barbuda, the British Virgin Islands, Dominica, the Dominican Republic, Grenada, Jamaica, St. Kitts and Nevis, St. Lucia, St. Vincent and the Grenadines, as well as at the sub-regional (OECS) and regional (CARICOM) levels. For each of these assessments, actual practices and gaps were summarized in separate matrices for risk identification, risk reduction and risk transfer activities. All entries are based on a complete, factual analysis and indicate actual, verifiable practices.
Caribbean consultants with risk management expertise carried out these assessments. In each of the study countries—and at the OECS and CARICOM levels—the consultants were charged with the following tasks:

a. Contact appropriate government and private-sector representatives to determine risk identification and risk reduction practices currently in place. 

b. Determine, as appropriate to the local situation, the gaps between identified current practices and established good practices (i.e., where the actual practice is insufficient or where there is no comparable actual practice) and identify appropriate recommendations to address the gaps in practice.

c. For each country, produce two matrices, which describe 1) actual practices and 2) the gaps in practice. 

	Consultant
	Component(s)
	Country(s)

	Peter Adrien
	Risk Transfer
	Antigua/Barbuda, Dominica, Grenada, St. Kitts/Nevis, St. Lucia, St. Vincent and the Grenadines, OECS, CARICOM

	Tony Gibbs and
Christine Herridge
	Risk identification
Risk reduction
Risk transfer
	Dominican Republic

	Cedric Stephens
	Risk transfer
	Jamaica

	Deborah Thomas
	Risk identification
Risk reduction
Risk transfer [BVI only]
	Antigua/Barbuda, British Virgin Islands, Dominica, Grenada, Jamaica, St. Kitts/Nevis, St. Lucia, St. Vincent and the Grenadines, OECS, CARICOM


Upon completion of the detailed assessments, a series of matrices were developed. These documents are compiled in this technical annex.

Annex 1: Matrices of natural hazard risk management good practices for risk identification, risk reduction and risk transfer

Annex 2: Matrices of actual practice and gaps in practice in each of the study territories and for the OECS sub-region and the CARICOM region.

Annex 3: A summary table highlighting Caribbean examples for major risk management good practices. 

The findings of and recommendations resulting from this work are described in the paper Natural Hazard Risk Management in the Caribbean: Revisiting the Challenge.

Individuals consulted for actual practice assessments

a) Antigua and Barbuda

· Fillmore Mullin—Deputy Director, National Office of Disaster Services

· Ehret Burton—General Manager, Industry and Commerce Insurance Company

· Holly Peters—Chamber of Industry and Commerce

· Robert Josiah—Acting General Manager, Sate Insurance, Antigua and Barbuda

b) British Virgin Islands

· Charlene D’Arbreau—Director, Department of Disaster Management

· Joseph Scatliff—Mitigation Officer, Department of Disaster Management

· Louis Potter—Chief Physical Planning Officer, Physical Planning Department

· William McCullough—Insurance Officer, Financial Services Department

· Shan Mohammed—NAGICO

· Otto O’Neal—Director of Planning and Statistics, Development Planning Unit, Ministry of Finance

c) Dominica

· Cecil Shillingford—Director, Office of Disaster Management

· Eric Shillingford—Development Control Officer, Physical Planning Division

· Nicholas Bruno—Acting Budget Director, Ministry of Finance

d) Dominican Republic

· Alfredo Ricart-Nouel—Consulting Structural Engineer

· Joachim Gustavo—Technical Director of Insurance

· Ing Simón Mahfoud—(until recently) Technical Vice President, Compañía Nacional de Seguros (now 2nd Vice President of Banco Reservas insurance company)

· Ing Evelio Martínez—2nd Vice-President of Engineering, Compañía Nacional de Seguros (SEGNA)

· Ing Máximo Viñas—General Advisor in Health, Industrial Safety and the Environment, REFIDOMSA (the Dominican Oil Refinery, affiliate of SHELL)

· Ing Américo Julio Peña—Environmental Advisor to the Senate of the Dominican Republic

· Ing Héctor O’Reilly—President of SODOSISMICA, Technical Advisor to Public Works

· Mr Ivan Reynoso—Executive Director of the Santiago Chamber of Commerce and Production

· Mr José Almonte—Director of Industrial Safety and Quality, CODETEL/VERIZON

· Mrs Paula Dimitri—Executive Director of the Santo Domingo Hotel Association

· Ing José Alarcón—Coordinator of the Risk Management and Zoning Component of the Technical Secretariat to the Presidency’s Disaster Prevention Sub-Program

· Mrs María Rodríguez—Head, Environmental Planning Department of the National Planning Office

e) Grenada

· Joyce Thomas—National Disaster Coordinator, National Emergency Relief Organisation

· Cecil Fredericks—Senior Planning Officer (Ag), Physical Planning Unit

· Fabian Purcell—Planning Technologist, Physical Planning Unit

· Dennis Clarke—Director of Economic Affairs, Ministry of Finance and Planning 

· David Phillip—Managing Director, NALGICO

f) Jamaica

· Paul Saunders—Director General (Ag), Office of Disaster Preparedness and Emergency Management

· Cecil Bailey—Senior Officer, Mitigation and Planning, ODPEM

· Joella Mitchell—Research Analyst, ODPEM

· Anestoria Shalkowski—Mitigation Project Officer, ODPEM

· Michelle Edwards—Planning Analyst, ODPEM

· Franklin McDonald—Chief Executive Officer, National Environment and Planning Agency

· Joy Alexander—Director of Planning and Development, NEPA

· Leonard Francis—Manager, Development Control Branch, NEPA

· Marc Rammelaere—Director, Information Technology, NEPA

· Rafi Ahmad—Disaster Studies Unit, UWI Department of Geology and Geography

· Alfrico Adams—Consulting Engineer, SMADA Consultants Ltd

· Richard Black—Group Security Manager, Grace Kennedy Ltd

· Herbert Thomas—Water Resources Authority

· Norman Harris—Director of Applied Research, Mines and Geology Division

· Joseph A. Bailey—General Manager, Building Societies Association of Ja.

· Greta Bogues—CEO, Private Sector Association of Ja.

· Leslie Chung—Chairman, Jamaica Assn of General Insurance Cos.

· Carmen Griffiths—Executive Director, Construction & Resources Dev. Centre

· Stephen Hodges—Director, Construction & Resources Dev. Centre

· David Linehan—President, Jamaica Insurance Brokers Association

· Geoffery Melbourne—Associate actuary, Watson Wyatt & Duggan Consulting Actuaries

· Michelle Rose—Construction Resources Dev. Centre

· Devon Rowe—Deputy Financial Secretary [economics], Ministry of Finance & Planning

· Mr. Evan Thwaites—Deputy Chairman, Jamaica Assn of General Insurance Cos.

· Brian Wynter—Executive Director, Financial Services Commission

g) St. Kitts and Nevis

· Carl Herbert—National Disaster Coordinator (Ag), National Emergency Management Association

· Ellis Hazel—Chief Planner, Physical Planning Department

· Llewellyn Newton—Disaster Coordinator (Nevis) National Emergency Management Agency

· Ruth Joseph—Insurance Regulator, Ministry of Finance

· Oliver Knight—Director of Planning, Ministry of Finance, Development and Planning

· Patrick Williams—Senior Physical Planning Officer, Ministry of Finance, Development and Planning

h) St. Lucia

· Dawn French—Director (Ag), Office of Disaster Preparedness

· Daune Heholt—Deputy Physical Planning, Officer Physical Planning Department

· Judith Joe—Supervisor of Insurance, Ministry and Planning

· Reginald Darius—Director of Finance, Ministry of Finance and Planning

· Phillip Dalsou—Comptroller of Budget, Ministry of Finance and Planning

i) St. Vincent and the Grenadines

· Howie M. Prince—National Disaster Coordinator, National Emergency Organisation

· Ms. Laura Anthony Brown—Director of Planning, Central Planning Division

· Isaac Solomon—Budget Director, Ministry of Finance and Planning

j) OECS Sub-region

· David Popo—Project Officer, Watershed Management Project and Small Projects Facility, OECS/NRMU

· Doug Hickman—Field Manager, Environmental Capacity Development Project, OECS/NRMU

· Allister Campbell, Director General, Insurance Association of the Caribbean (IAC)

k) CARICOM Region

· Dr. Cassandra Rogers—Project Manager, Disaster Mitigation Facility, Caribbean Development Bank

· Jennifer Worrell—Regional Disaster Adviser, USAID

· Donovan Gentles—Preparedness and Response Manager, CDERA

· Evelyn Wayne, Deputy Programme Manager, Macroeconomics and Trade Policy Coordinator

· Jeremy Collymore, Coordinator, Caribbean Disaster and Emergency Agency (CDERA

B. Regional review meeting

In March 2002, a two-day regional meeting was convened in Kingston, Jamaica, to review the results of the actual practice assessments and a draft of the document Natural Hazard Risk Management in the Caribbean: Revisiting the Challenge. Participants in the meeting represented national disaster and environmental agencies, CDERA, the Caribbean Development Bank, USAID, UNDP, the World Bank and the OAS/USDE. A participant list is included in this annex. The results of the discussions at this meeting were used to update and prepare a final draft of the main report, Natural Hazard Risk Management in the Caribbean: Revisiting the Challenge.
Regional review meeting participants

· Oliver Davidson—Consultant, World Bank

· Arnaud Guinard—World Bank

· Eleanor Jones—Environmental Solutions, Jamaica

· Ambassador Mosina Jordan—USAID-Jamaica

· Franklin McDonald—NEPA, Jamaica

· Bartholomew Nyarko-Mensah—UNDP-Barbados

· Elizabeth Riley—CDERA

· Cassandra Rogers—CDB-DMFC

· Paul Saunders—ODPEM, Jamaica

· Joyce Thomas—NERO, Grenada

· Steven Stichter—OAS/USDE

· Jennifer Worrell—USAID-OFDA/LAC

ANNEX 1: NATURAL HAZARD RISK MANAGEMENT GOOD PRACTICES

C. Risk management categories

Many related, but slightly differentiated, definitions exist for disaster management and mitigation concepts. This section describes the definitions that were adopted in creating the good practices matrices. These descriptions provide a context for review, discussion and use of these matrices; they are not intended as definitive explanations for these concepts. 

1. Table 1: Good practices—risk identification

a) Hazard assessment and mapping

Hazard assessments are studies that provide information on the probable location and severity of dangerous natural phenomena and the likelihood of their occurrence within a specific time period in a given area. These studies rely heavily on available scientific information, including geologic, geomorphic, and soil maps; climate and hydrological data; and topographic maps, aerial photographs, and satellite imagery. Historical information, both written reports and oral accounts from long-term residents, also helps characterize potential hazardous events. Ideally, a natural hazard assessment promotes an awareness of the issue among all stakeholders in an affected area, evaluates the threat of natural hazards, and describes the distribution of historical or potential hazard effects across the study area.

b) Vulnerability assessment

Vulnerability assessments are systematic examinations of building elements, facilities, population groups or components of the economy to identify features that are susceptible to damage from the effects of natural hazards. Vulnerability is a function of the prevalent hazards and the characteristics and quantity of resources or population exposed (or "at risk") to their effects. Vulnerability can be estimated for individual structures, for specific sectors or for selected geographic areas, e.g., areas with the greatest development potential or already developed areas in hazardous zones.

· Socio-economic vulnerability. A social vulnerability assessment evaluates the vulnerability of the population and the economy to the effects of hazards. Both direct effects, such as personal injuries, and indirect effects, including interruption of employment and economic activities, disruption of social networks and increased incidence of disease are included. Significant differences in vulnerability typically exist among different segments of the population, due to factors such as quality of housing, financial stability and access to assistance.

· Physical vulnerability. A physical vulnerability assessment focuses on the vulnerability of the built environment, including buildings, homes, infrastructure and roads. Such an assessment includes reviews of the standards used in design and construction, locational vulnerability factors, current status and maintenance practices. Physical vulnerability assessments are useful tools for identifying deficiencies in current building and maintenance practices, for determining appropriate locations and uses for buildings and facilities and for prioritizing the use of resources for retrofit and upgrading of structures.

· Environmental vulnerability. Many environmental systems stabilize potential hazards or buffer their effects. Intact forests stands can support unstable steep slopes and reduce soil runoff and sedimentation. Coral reefs and mangroves can help anchor coastlines and reduce the impact of storm surges and waves. Degraded systems are less able to perform these functions, more vulnerable to damage and are less resilient in recovery from hazard effects. Improper development, management or repeated hazard damage contribute to this degradation.

c) Risk assessment

A risk assessment is an estimate of the expected loss to a system exposed to a given hazardous event. It is a function of the probability of the hazard and the vulnerability of the components that can be affected by the hazard. Carrying out a risk assessment requires an estimate of the probability of experiencing the selected event and an understanding of the effects of such an event on the resources at risk—people, structures, employment and the economy—in the assessment area. A probable maximum loss study is one example of a risk assessment. Results of such an assessment are important for prioritizing investments in vulnerability reduction and for understanding insurance and reserve funds requirements.

2. Table 2: Good practices—risk reduction

a) Physical measures

· Structural. Structural risk reduction measures include any actions that require the construction or strengthening of facilities or altering of the environment to reduce the effects of a hazard event. Measures to strengthen public- and private-sector buildings or facilities include flood- and wind proofing, elevation, seismic retrofitting and burial (e.g. utilities). Such measures are designed to reduce or eliminate damage to structures and their contents and functions. Environment alteration measures are designed to stabilize an otherwise unstable or hazardous area, to redirect a hazard or to reinforce natural systems that buffer hazard effects. Such measures include sediment trapping structures, shore protection and flood control works, slope stabilization, brush clearing and wetlands protection.

· Non-structural. Non-structural measures are changes to policies and programs that guide future development and investment towards reduced vulnerability to hazards. Examples of non-structural measures include physical development planning, development regulations, acquisition of hazardous properties, tax and fiscal incentives and public education. Typically, non-structural measures are significantly less costly than structural measures, but they have little immediate effect on reducing vulnerability and require oversight by the government to ensure continued, proper implementation.

b) Socio-economic measures

Social risk reduction measures are designed to address gaps and weaknesses in the systems whereby communities and society as a whole prepare for and respond to disaster events. These measures are typically the responsibility of the National Disaster Offices and associated district- or community-level organizations. Effective community- and national-level social networks and health systems can also contribute to assuring continuity and recovery after a disaster event. Weaknesses in these systems are often concentrated in disadvantaged areas and groups. Awareness programs addressing existing hazards and physical and social vulnerabilities are often central to social risk reduction.

c) Environmental measures

Environmental risk reduction measures are designed to protect existing or rehabilitate degraded environmental systems that have the capacity to reduce the impacts of natural hazards. These can take the form of policies and programs, such as development control or environmental impact assessments, that reduce or eliminate the effect of human activities on the environment. They can also include physical measures that restore or fortify damaged environmental systems. Secondary effects of hazard events, such as oil spills caused by flooding, must also be addressed as they often cause more significant environmental damage than do primary effects.

d) Post-disaster measures

In the aftermath of a disaster, there is great pressure to repair damage quickly. However, the quality of the reconstruction and rehabilitation work that takes place during this period often determines how well the same system weathers future hazard events. Time and budget pressures and the difficulties in communication and transport in the post-disaster environment make it difficult to increase resilience during reconstruction. Putting in place pre-approved and tested reconstruction plans and procedures, with identified financing, can significantly reduce vulnerability to future hazard events, while overcoming the traditional time and budget constraints. Although reconstruction measures are a component of long-term response and recovery, they can form a critical component of a comprehensive risk reduction program, as the recovery period provides an important window of opportunity for implementing necessary risk reduction measures.

3. Table 3: Good practices—risk transfer

a) Budget self-insurance

The owner of a property—the government, a private company or an individual—allocates a modest yearly budget to spend on improved maintenance and on selected retrofit investments, which have the effect of reducing future expected losses in the event of a disaster. This enables the owner either to forego the purchase of regular insurance or to accept a higher deductible, thus reducing the cost of insurance.

b) Market insurance and reinsurance

Insurance provides coverage for damage and expenses that are beyond the potential for budget self-insurance. Market insurance stabilizes loss payments through pre-payment in the form of regular premium payments. Once the extent of coverage has been agreed and premiums paid under an insurance contract, the insurer assumes the risk. Insurance makes available funds necessary to repair damage or rebuild shortly after a disaster event. Insurance costs for certain categories of buildings or uses, however, may be unaffordable. Coverage for some categories of natural hazards may also be unavailable. Business interruption insurance can help companies and their employees survive the recovery and rehabilitation period. 

It is important to note that insurance as a mechanism does not reduce actual vulnerability and is inefficient from a cost perspective. Consequently, all efforts to reduce the vulnerability of the assets to be insured should be taken before transferring the risk through insurance. To be sustainable, insurance mechanisms should qualify risks and strive to bring in good risks, not serve as a dumping ground for bad or unwise risks. Great reliance on reinsurance in the Caribbean makes insurance prices in the region vulnerable to shocks unrelated to immediate disaster experiences in the region.

c) Public asset coverage

Most public assets are not covered by insurance. Funds for rebuilding damaged assets must come from annual budgets or external sources. This puts great pressure on public budgets in the post-disaster period when economies are often particularly weak, as typically little has been set aside for budget self-insurance purposes. Insurance coverage for critical public assets will ensure that key infrastructure can be rebuilt or rehabilitated quickly if damaged in a hazard event. Selection of assets that merit insurance coverage should be based on careful prioritization public facilities and on comprehensive facility vulnerability assessments.

d) Risk pooling and diversification

Insurance costs for geographically concentrated or relatively homogeneous groups or facilities are often high, due to the potential for simultaneous damage to all members of the group or category. Diversification of the risk pool, through banding with others from other areas or industries can result in reduced insurance premiums for all participants.

e) Risk financing

Risk financing mechanisms allow losses to be paid off in the medium- to long-term via some form of a credit facility. Alternative risk financing mechanisms provide cost-effective, multi-year coverage that assists with the stabilization of premiums and increases the availability of funds for insurance purposes. Examples of such mechanisms include credit backstop facilities and finite insurance mechanisms.

D. Risk management actors

Natural hazard risk management actions can be taken at many different levels. Typically, decisions that can be made and actions taken close to the individual- and community-level have more immediate and significant effects than do more distant ones. In cases where decision-making power and organizational mechanisms exist only at other levels, decisions and actions must be taken at those higher levels. The appropriate management level also depends upon the magnitude of the issue or impact. Problems that are broader or larger than can be handled by an individual community or, in some cases, country must be addressed by higher level actors.

1. Local level

a) Civil society (communities and their organizations)

Many organizations and groups exist at the local level to serve communities, often focused on specific geographic areas. Churches, service organizations, school-related groups and sports clubs can serve as information conduits, provide mutual support for members and neighbors and identify practices and developments that increase or decrease hazard vulnerability. Although placed at the local level within this framework, it is clearly understood that civil society plays a strong role in risk management at the national and regional levels.

b) Local government—policy and technical

Local governments, where they exist and function, can guide local vulnerability reduction efforts through policies and through the provision of technical assistance, informed by a clear understanding of local conditions and experiences. 

c) Local disaster committees

Most national disaster and emergency management organizations in the region support a network of local disaster committees. These committees implement the activities of the national disaster organization, such as local shelter management and inform national disaster policies and actions through local disaster management planning. 

2. National level

a) Central planning and sectoral agencies—policy and technical

National-level planning and sectoral agencies guide and implement national government policies and technical assistance. Both long-term planning activities and the day-to-day workings of the national government can significantly increase or decrease the current and long-term vulnerability of a country to natural hazards.

b) National disaster office

National disaster offices (NDOs) are responsible for developing and implementing disaster preparedness, response and recovery efforts at the national and local levels. NDOs can also serve as the major champion of risk reduction initiatives. However, most mitigation actions and initiatives, by their nature, must be implemented by the sectoral agencies and organizations responsible for the infrastructure, assets, programs and individuals involved.

c) Business and industry—leadership and members

Private companies and their organizations—chambers of commerce, business and trade associations and standards organizations—control the majority of the businesses and assets that make up a country's economy. Their decisions on how to invest, build, maintain and insure these assets can have a significant effect on how well a country's economy can weather and recover from a natural hazard event. Although placed at the national level within this framework, it is clearly understood that business and industry actors play a strong role in risk management at the local and regional levels as well.

3. Subregional level

a) OECS framework

The secretariat and specialized agencies of the Organization of Eastern Caribbean States (OECS) provide assistance to OECS member countries, which can contribute to vulnerability reduction within the OECS sub-region. Development of appropriate model legislation, harmonization of existing legislation, collaboration on sub-regional financial issues, such as risk pooling, are examples of appropriate actions that can be taken at the sub-regional level.

b) Country to country collaboration

Effective horizontal cooperation, including sharing of lessons learned, good practices and post-disaster assistance, strengthens the resilience of the entire region to the effects of natural hazards.

4. Regional level

a) Regional institutions

Regional institutions, both private sector and inter-governmental, can play an important role in facilitating adoption of appropriate risk management practices by member countries and organizations.

b) Multi- and bi-lateral lending institutions and donors

Bi- and multi-lateral lending institutions can affect the vulnerability of the region to natural hazards through their lending programs. By ensuring that funded projects are appropriately sited and constructed, these institutions can contribute to overall risk management, rather than funding newly vulnerable assets.

Entries in the matrix include both good practices outcomes and instruments. Good practices outcomes indicate the desired state or objective and are designated by bullets (•) and plain text. Good practices instruments are technical and institutional mechanisms that need to be deployed to reach the desired outcome; instruments are described in italics.

	
	
	Hazard Assessment
and Mapping
	Vulnerability Assessment
	Risk Assessment

	
	
	
	Socio-economic
	Physical
	Environmental
	

	Local

	Civil Society

(Communities and their
 organizations)
	· Population groups are aware of local hazards. 

Easy to understand hazard maps are readily available in the community and the local hazard history is regularly updated with information about new events, both large and small. Markers indicating the site of hazard events posted as appropriate.

· Local groups are trained to recognize indicators of local hazards.

· Local communities/groups communicate local hazard information upward to local and national institutions.
	· Population groups are aware of their vulnerability.

The community participates in "walk-through" mapping exercise to identify hazards and vulnerabilities.

Community leadership provides members with hazard maps to guide settlements.

· Trade associations, service organizations and churches disseminate hazard preparedness and mitigation information
	· Public building uses appropriate to hazard resilience and safety.

Inventories of population centers and important structures conducted to assess vulnerability to local hazards. 
	· Local groups trained to identify and protect environmental systems that stabilize potential hazards or buffer hazard effects.

· Local groups identify the role of environmental management practices that increase vulnerability and risk (locally and downstream), and identify and assess the causes of environmental decline (soil erosion, deforestation, beach erosion, loss of mangroves, etc) in the context of local hazard history. Communicate this information upward to local and national institutions.
	· Highly vulnerable groups, settlements and facilities identified.

	Local Government
	Policy
	
	· Use of individual emergency shelters limited by results of the vulnerability assessment. Appropriate uses well advertised.

Designated emergency shelters assessed for vulnerability to local hazards to determine appropriate and safe uses. 
	· Hazard-prone areas identified

Local ordinances reviewed and amended to include risk reduction initiatives.

Public-sector regulations reinforce appropriate siting and construction standards.

· Inventories of important structures conducted to assess vulnerability to local hazards. 

Appropriate building uses determined based on these assessments.
	· Local government monitors environmental quality and communicates information upward to national institutions (see above).
	· Local government has access to risk maps at local level. 

New location and structural development standards appropriate to hazards indicated on maps.

	
	Technical
	· Hazard maps and information are available to local communities in an easy to understand form and at the appropriate scale.

· Inventories of critical facilities completed and available to communities.

· Permanent flood and storm surge level markers erected.
	· Causes of hazard-related damages studied and remedies broadly disseminated.
	· Causes of hazard-related damages studied and remedies broadly disseminated.
	
	

	Local Disaster Committees
	· Disaster Committees have access to and understand hazard maps at local level.
	· Disaster committees have identified highly vulnerable population groups.
	· Disaster committees have identified highly vulnerable development and infrastructure groups.
	
	· Disaster Committees have access to and understand risk maps at local level.

	National

	Central Planning and Sectoral Agencies
	Policy
	· National Disaster Mitigation program established, with cabinet-level responsibility.
	· Government agencies have identified highly vulnerable population groups.

· Risk reduction priorities established based on socio-economic impacts.
	· Hazard vulnerability assessment required as part of project appraisal.
	· National development policies and plans protect natural systems that contribute to hazard stabilization or mitigation.
	· Risk maps available for prevalent hazards.

	
	Technical
	· Hazard mapping procedures and mechanisms established and initiated.

Physical Planning Department prepares hazard maps for each hazard and integrates these into the national GIS database. Appropriate recording devices and mechanisms installed.
	· Hazard vulnerability self-assessment techniques are available to all socioeconomic groups.

· Vulnerability reduction measures prioritized based on socio-economic impacts

· Local agricultural assistance programs highlight risk of hazards to agriculture, assist farmers with mitigation measures.
	· Development standards are resilient to prevalent natural hazards.

· Standards developed for appropriate building materials. 

Standards enforced through customs and standards restrictions.
	· Indicators of environmental degradation developed and monitored. Causes of degradation, particularly when contributing to hazard risk, identified and monitored.

· National 'State of the Environment' report prepared, including recognition of links between environmental quality and hazards.
	· All government agencies maintain current inventories of their physical assets

	National Disaster Office
	· Disaster office promotes the use of hazard information development and investment decisions across all sectors of government and the economy.
	· NDO has identified highly vulnerable population groups. NDO has developed vulnerability reduction programs targeting these groups.
	· NDO has updated an inventory of all critical facilities, and results of a recent vulnerability audit of these facilities.
	· Link between environmental degradation and hazards highlighted in awareness campaigns.

· NDO hazard awareness campaign includes information on link between hazards and the environment.
	

	Business and 
Industry, Financial
	Leaders
	· Business/industry and government leaders cooperate in a formal process to identify facilities and services critical to economic and social development, regardless of ownership, e.g. utilities, medical, transportation and financial.

· Businesses/industry to identify risk reduction interventions to be undertaken by the government that are critical to its operations through and after a hazard event, to determine assistance and guidance that the private sector can provide to the government.

· Businesses/industry support development, distribution and use of hazard maps.
	· Leaders involved in local and national disaster committees.
	· Primary hazard implications and remedies compiled for each major sector. 

Private sector construction conforms to appropriate building standards. Costs of business interruption due to direct and indirect hazard effects included in assessment.

· Physical development guided to less hazard-prone areas. 

Private-sector incentives reinforce appropriate siting and construction standards.

· Safer building "seal of approval" program developed and implemented.
	· Environmental features and protective systems protected in new developments.

· Environmental impact assessments that include attention to hazards used in decision making.
	· Insurance companies have updated risk assessments for their portfolios. 

By regulation insurers establish auditable precise catastrophe peril liability inventories. By regulation insurers and lenders to report their programs for discriminatory pricing & conditions reflecting distinctive storm protection categories of structures.

	
	Members
	· Available hazard maps regularly used in decision making.

· Local businesses or technical volunteers conduct structural assessments of facilities.
	
	· Companies have completed vulnerability audits of their facilities and support networks.
	
	

	Subregional

	OECS Framework
	· Central clearinghouse established for hazard mapping and assessment good practices.
	
	
	· Link between environmental degradation and hazards clearly stated in regional environmental charter.
	

	Inter-Country Collaboration 
	
	
	
	
	

	Regional

	Regional Institutions
	· Regional technical institutions provide mapping and assessment assistance to national governments. 

Heads of State of the region support and fund this role for regional institutions.
	· Central banks provide modeling services for alternative disaster impacts.
	· Standard vulnerability assessment approaches documented. 

Recommended vulnerability reduction techniques for common construction practices compiled and available.
	
	

	Multilateral Lending Institutions, 

Bilateral Donors
	· Available hazard maps regularly used in decision making.

· Hazard assessment and mapping supported in development programs.
	
	
	· Mitigation goals incorporated into environmental protection/ enhancement projects, and into environmental assessments for other projects (particularly infrastructure development.)
	· Available risk information regularly used in decision making.

· Risk assessment and mapping supported in development programs.


Entries in the matrix include both good practices outcomes and instruments. Good practices outcomes indicate the desired state or objective and are designated by bullets (•) and plain text. Good practices instruments are technical and institutional mechanisms that need to be deployed to reach the desired outcome; instruments are described in italics.

	
	
	Physical Measures
	Socio-economic Measures
	Environmental
Measures
	Post-disaster Measures

	
	
	Structural
	Non-Structural
	
	
	

	Local

	Civil Society 

(Communities and their 
organizations)
	Public displays of examples of appropriate and inappropriate hazard-resistant building techniques erected.
	· Communities question the standards of all new construction and of major refurbishment projects.
	· Hazard and vulnerability reduction information incorporated into school curricula.

· Poverty-related vulnerability identified and addressed.
	· Mechanisms and knowledge required to identify environmental degradation developed and implemented.
	· Appropriate building materials (straps, screws, washers, galvanize of sufficient gauge) available, with proper installation instructions.

· Causes of damages reviewed and documented.

· Communities review the standards of all repairs.

	Local Government
	Policy
	· Local public infrastructure constructed outside hazardous areas.
	· No housing in hazard-prone areas or housing resilient to prevalent hazards.

Community leadership provides members with hazard maps to guide settlements.

Relocation policies developed and procedures standardized, documented and disseminated.

· Building Code is published and training courses are held regularly. 

Public information campaigns conducted to demonstrate code benefits, layman summaries of code requirements available.
	
	· Local environmental regulation (e.g. tree cover preservation, land use and agricultural standards) in place and enforced.
	· Recovery plans, including budget estimates, have been approved by political leaders.

	
	Technical
	
	
	
	
	

	Local Disaster Committees
	
	
	· Local Committee has emergency contingency plans, training and technical skills. 

Membership includes recognized local leaders. Local Committee regularly conducts hazard awareness campaigns in appropriate media and accessible language.
	· Links established with local environmental organizations.
	

	National

	Central Planning and Sectoral Agencies
	Policy
	· All new public buildings conform to appropriate building codes and standards.
	· Building code is the basis for development approval. Adherence to the code is enforced. 

Licensing standards tied to building code.

· Location of housing and infrastructure is guided by land use plans that incorporate multi-hazard vulnerability reduction measures.

· A trained building inspectorate is in place, with appropriate powers to review and control building standards.

· Development standards are tailored to hazard effects expected in each island or community 

(e.g. set storm protection standards to target < 5% average loss/damage to structures in a Class III (<125mph) storm.)

· Quality standards for building materials developed and enforced.

· External reviews of designs and quality control conducted during construction of all important facilities.
	· Deficiencies in infrastructure that increase vulnerability (e.g. inadequate sanitation systems) identified and addressed.
	· Environmental management and protection policies and programs include protection for natural systems that stabilize hazardous areas or mitigate hazard effects.

· Environmental impact assessments include natural hazard considerations and are used (enforced) in planning decisions.

· Agriculture and forestry practices do not degrade protective natural systems.
	· Recovery plans and actions incorporate risk reduction actions.

· Financing for immediate recovery actions identified and available.

	
	Technical
	· Appropriate technical staff across all agencies are familiar with and use building code.
	· Sufficient training and budget provided for proper enforcement of development and environmental standards.
	
	
	

	 National Disaster Office
	
	· NDO promotes risk reduction to all sectors of the government and economy.
	· Political leaders' roles are clear and public expectations are understood.

· Technical experts are available to execute their functions.
	
	· Standards for rehabilitation and new construction of post-disaster assets reviewed for adequacy.

	Business and 

Industry
	Leadership
	· Participate in civic organizations that promote loss reduction.

· Coordinate with the government on common risk management concerns.
	· Hazard information used to provide incentives for better development practices.

· Public education and advertising support and demonstrate vulnerability reduction measures.

· Companies advertise and offer benefits for vulnerability reduction measures.
	· Leaders are active in preparedness committees and activities.

· Companies have disaster recovery plans, which have been coordinated with national and local plans.
	· Leaders and organizations adopt and promote the use of international standards that reduce the potential impact of disasters and accidents on the environment.

· Leaders and government develop compliance standards and measures to reduce vulnerability of the environment to primary and secondary hazard impacts.

· 'Seal of approval' for environmentally sound business practices exists and applied.
	

	
	Members
	· Technical organizations test, make available and promote methods for strengthening structures.

· In private contracts, include clauses for the use of specific standards by designers and constructors.

· Businesses conduct structural assessments of facilities, undertake hazard-resistant retrofit as required.

· Community residents with appropriate skills provide information and services to identify and solve structural deficiencies.

· Appropriate building materials available.
	· Appropriate building materials are available for sale.

· Companies identify and promote non-structural mitigation measures, offer demonstrations.

Low-cost options are offered by volunteers.

· Insurance premium reductions available for applications of hazard-resistant building and retrofitting techniques. Businesses negotiate insurance contracts in advance of project design, taking into account standards and independent reviews of compliance.
	· Specialized businesses (tourism, environmental cleanup) have coordinated response actions with the government.

· Businesses have tested disaster plans, developed based on local hazard information. 

Plans include preparations to secure employees' homes and families. Inventories adjusted in recognition of seasonal threats
	· Technical organizations promote training and research to reduce environmental impacts.

· Business/industry publicly communicates its environmental awareness and practices, including risk reduction measures.
	· Companies review and adjust inventory levels, appropriate to seasonal disaster threats.

· Companies have disaster recovery plans that strive for rapid re-opening of business and include both on-site and off-site considerations.

· Appropriate building materials (straps, screws, washers, galvanize of sufficient gauge) available, with proper installation instructions.

	Subregional

	OECS Framework
	
	· Model planning legislation contains provisions for avoidance of hazardous areas and promotion of environmental management. 

OECS Secretariat supports harmonization of planning legislation and common guidelines in environmental management.

· Vulnerability assessment and reduction techniques included in curricula of universities and technical training institutions.

· Promote consistency of development and maintenance of building standards.
	· A sub-regional tropical cyclone warning system is operational and provides warnings to OECS countries.
	· Sound environmental policies and practices standardized.
	

	Inter-Country Collaboration 
	
	
	· Mutual assistance protocols between neighbors are in place.
	
	

	Regional

	Regional Institutions
	
	· All countries have disaster management legislation.

CDERA provides support to countries in preparing disaster mitigation legislation.

· Provide mechanisms for ongoing hazard research and for development and maintenance of regional building standards.

· Vulnerability reduction included in university and technical institution curricula.
	· Provide mechanism for post-event diagnostic surveys to determine causes of failures and reasons for successes.
	· Model disaster legislation contains environmental elements.
	· Conduct and disseminate results of post-event diagnostic surveys to determine causes of failures and reasons for successes.

	Multilateral Lending Institutions, 

Bilateral Donors
	
	· Disbursement of funds for all capital works conditional on certified compliance with agreed regional standards.
	
	· Environmentally sound practices (particularly in relation to hazards) used in all operations and national/regional assistance strategies.
	· Lending Agencies apply explicit risk reduction conditions in post disaster recovery lending. 

Funding provided for repairs only if demonstrated improvements are made to damaged facilities.


Entries in the matrix include both good practices outcomes and instruments. Good practices outcomes indicate the desired state or objective and are designated by bullets (•) and plain text. Good practices instruments are technical and institutional mechanisms that need to be deployed to reach the desired outcome; instruments are described in italics.

	
	Budget Self Insurance
	Market Insurance and Reinsurance
	Public Asset Coverage
	Risk Pooling and
Diversification
	Risk Financing

	Local

	Civil Society

(Communities and their organizations)
	· Housing-related NGOs offer hurricane-resistant home improvement programs with revolving loan financing that include vulnerability reduction and attention to building standards.

· Churches and community organizations establish contingency funds.
	· All residential and commercial properties are insured to actual value. 

Legislation mandating insurance for properties valued above certain thresholds.

· Operators of hurricane-resistant home improvement programs organize group insurance programs for participants in their programs.
	
	
	· Promote and implement risk reduction measures to reduce the need for risk financing.

	Local government
	Policy
	
	
	
	
	

	
	Technical
	
	
	
	
	

	Local Disaster Committees
	
	
	
	
	

	National

	Central Planning and Sectoral Agencies
	Policy
	· Government allocates contingent disaster funding in its annual budget, based on actuarial probabilities.

· Government encourages, through tax incentives, the creation of private catastrophe reserves.
	· The insurance regulatory function is adequately empowered and funded, with trained staff for controlling insurers' fiscal health and catastrophe peril liabilities.

· The insurance regulator oversees the implementation of hazard maps governing insurers' levels of catastrophe peril liabilities. Catastrophe peril premium pricing levels recognize individual risk characteristics.

· 'Catastrophe Loss Trust Fund' mechanism established, with insurer contributions required.

· Simplified insurer classification system, based on international good practice, devised and implemented.
	· Policy decision to insure public properties to reduce fiscal risk. 

Start with insuring key economic assets, within budget constraints.

· Insurance of public assets, to minimize fiscal risks, put into effect.

Pooling would provide lower insurance price contracts. Also see sub-regional approach below.

· Public fund or mechanism established to indemnify poor, with preference for individuals who undertook mitigation measures.

Mechanism to include funds for vulnerability reduction measures.
	· Public insurable assets aggregated under one policy.

	· Governments have taken on some external credits including IBRD/IDA to support reconstruction and mitigation for disaster events. 

Additional contingent credit facilities should also be considered to supplement budgets and to have liquidity on hand.

	
	Technical
	
	
	
	
	

	National Disaster Office
	· Pre-funded contingent budgets for emergency response and loss reduction exist. 

Emergency funds are deployed according to contingency plans, including for advance vulnerability reduction actions.
	· NDO promotes risk reduction for insurability purposes.
	
	
	

	Business and Industry
	Leaders
	· Insurers, lenders, Chamber of Commerce and community leaders form Advisory Council to insurance regulator with the aim of promoting good insurance practices for catastrophe perils and vulnerability reduction methods.
	· Insurance companies develop and promote schemes that provide incentives for risk reduction.
	· Public autonomous enterprises are generally insured with private insurers. 

Pooling methods may be more appropriate and less expensive for other public assets.
	· Industry-specific (e.g. tourism, energy) mechanisms for risk pooling and financing established.

	· Alternative risk financing mechanisms, such as loan financing and finite insurance available to assist companies recover from hazard events.

	
	Members
	· Enterprises maintain a high savings rate, for general self-insurance purposes.
	· Private commercial properties are insured to actual value. 

Legislation mandating insurance for properties valued above certain thresholds.

· Private firms purchase business interruption insurance, as appropriate, to include compensation for employees.
	
	
	

	Subregional

	OECS Framework
	
	· The common insurance legislation presently under development implemented across the region. 

Legislation should promote, among other norms, additional risk retention and capital self sufficiency to prevent over-leveraging of reinsurance and associated price volatility, which affects the development of the industry nationally.
	· Application of insurance arrangements for public asset coverage to be piloted using sub-regional pooling of assets supported by the World Bank. 

Currently no such arrangements in place.
	· Mechanism established at the OECS level for risk pooling to allow the efficient coverage of public assets and potentially private assets.
	· The use of contingent credit as a supplementary instrument to market reinsurance should be considered, to reduce price volatility and maintain backstop capital.  

Such arrangements, coupled with pooling, permit an upscaling of volume to more significant levels, for otherwise very small country risk portfolios.

	Inter-Country Collaboration 
	
	· Efficiencies of operation and further consolidation of the industry pursued through integration under branch operation, to improve its viability and penetration.
	
	
	

	Regional

	Regional Institutions
	· Capital contributions to Caribbean Development Bank help to ensure availability of post-disaster financing.
	· Regional body of insurance regulators established and empowered to develop harmonized risk classification criteria for the region.

· Insurance Association of the Caribbean (IAC) promotes harmonization of insurance legislation and documentation within the region and structural risk reduction advocacy by membership.

· Oversight role of the IAC revitalized.

· Market-based insurance rating agency established to evaluate fiscal health of primary insurance companies and common re-insurers.
	
	· CARICOM Secretariat to promote risk pooling and diversification at the regional level.

· Regional associations (e.g. CHA, CARILEC) to promote risk pooling and diversification at the regional level.
	· Tax deductibility of risk reserve funds harmonized regionally.

	Multilateral Lending Institutions,

Bilateral Donors
	
	· Multi-lateral agencies support harmonization and strengthening of insurance supervision across the region.
	
	· Risk pooling efforts implemented at OECS level, as potential pilot for Regional arrangements.

· Multi-lateral institutions support regional risk pooling efforts.
	


ANNEX 2: SUMMARY OF RISK MANAGEMENT GOOD AND ACTUAL PRACTICES

E. Risk Identification

	Local level
	

	Good Practice
	Actual Practices and Gaps

	Community/Civil Society
	

	Hazard Mapping

· Prevalent hazards are studied and areas subject to the effects of the hazards are mapped.

· Easy to use hazard maps are publicly available for all significant hazards.
	Eastern Caribbean

· Comprehensive series of hazard maps recently developed in Antigua/Barbuda and St. Kitts/Nevis. These maps have been presented publicly. In Antigua/Barbuda, national-scale maps have been distributed to local disaster committees.

· Flood hazard maps are available to communities in St. Lucia.

· Generally, communities have little access to hazard maps.

Jamaica
· Community groups in Portland trained in use of hazard maps.

· UWI is developing atlases for use by small communities to inform home building and purchase (initially in Kingston/St. Andrew).

· Generally, communities have little access to hazard maps.

Dominican Republic
· Maps for selected hazards available in communities, where they have been developed as part of a time-limited project or where developed by a local disaster committee. Digital information at the national level not available to communities or not available at appropriate scales.

	Vulnerability and Risk Assessment

· Communities are aware of their vulnerabilities. 
· Vulnerable housing and public facilities located in hazard zones identified. 
· Community groups are aware of the link between environmental quality and vulnerability, and monitor the local environment for degradation.
· Local disaster committees have identified highly vulnerable development and infrastructure and convey this information to government.
· Highly vulnerable groups, settlements and facilities identified.
	Eastern Caribbean

· Community vulnerability awareness varies with hazard impact history.

· Some housing and public facilities can be found in hazardous areas throughout the sub-region. Schools located in vulnerable locations have been identified in Antigua/Barbuda, Dominica, St. Lucia and St. Kitts/Nevis. Critical facilities generally located in vulnerable locations identified in Antigua/Barbuda, the BVI and St. Kitts/Nevis.

· Knowledge of the links between environmental quality and hazards is growing. Reported to be strong in Antigua/Barbuda and St. Kitts/Nevis.

· Disaster committees are active in most countries, although mechanisms for channeling information to national-level agencies are weak. In the BVI and St. Vincent, committees assist with shelter vulnerability assessments. 

Jamaica
· Communities assist the disaster office with identification of vulnerable groups and with maintenance of information on emergency shelters.

· Disaster committees have been established in most, but not all communities.

Dominican Republic
· Most population groups are generally aware of at least part of their vulnerability; addressing poverty and other socio-economic problems seen as more important than hazards.

· Training of groups to identify and protect environmental systems contained in proposed environmental legislation.

· Many highly vulnerable settlements and infrastructure components have been identified, but lack of resources or commitment has impeded the development and implementation of an action plan.

	Local Government
	

	Hazard Mapping

· Hazard maps developed and distributed.

· Critical facility inventories compiled and made available.
	Eastern Caribbean

· Local governments do not exist in most Eastern Caribbean states.

· Comprehensive critical facility inventories have been completed in Antigua/Barbuda, the BVI and St. Kitts/Nevis

· In St. Lucia, the Castries City Council has assumed some local disaster management functions, including shelter assessments.

Jamaica
· Maps and facility inventories completed for selected parishes (e.g. Portland)

Dominican Republic
· Maps for selected hazards available in communities, where they have been developed under time-limited projects or by local disaster committees. Digital information at the national level not available to communities or not available at appropriate scales.

· Inventories of critical facilities generally not comprehensively compiled or available.

	Vulnerability and Risk Assessment

· Vulnerable public facilities, including emergency shelters, identified. Facility uses appropriate to facility vulnerability.
· Gaps in development controls allowing development in hazardous areas identified.
· Causes of hazard-related damage are studied and remedies are broadly disseminated.
· Local-level risk maps are available, and local development decisions based on risk information.
	Eastern Caribbean

· Development control and critical facility management is carried out by the central government.

· Vulnerability assessments not typically available to guide decisions about proper and safe use of facilities.

· Post-disaster assessments not used extensively.

Jamaica
· Post-disaster assessments carried out for major events.  Studies used to guide post-disaster community development activities (Portland).

· Communities assist with shelter assessments.

Dominican Republic
· Physical vulnerability information not available for the great majority of structures.

· Most development not subjected to development controls.

· Causes of damage not typically studied.


	National level
	

	Good Practice
	Actual Practices and Gaps

	Government
	

	Hazard Mapping

· Hazard mapping procedures and mechanisms developed and initiated. Information collected is made widely available. Disaster office promotes its use in public and private sector investment decisions.
	Eastern Caribbean

· Hazard mapping activities typically undertaken as part of post-disaster response or as a component of focused projects, presenting difficulties in integrating separate hazard maps. Assessments often undertaken by external consultants, with limited local capacity building.

· A full hazard map series has been developed for the BVI.

Jamaica
· Mapping initiatives within the central government and NEPA include the development of map standards. The disaster office refers to and promotes the use of available hazard info.

· Hazard maps exist for portions of the country for storm surge, landslide, seismic and flood hazards.

Dominican Republic
· Adequate maps of rain hazards exist. Wind hazard maps require updating and seismic hazard maps are inadequate. Digital orthophotography is newly available. Disaster office has proposed legislative package to promote the use of hazard information for development and investment decisions. Hazard information not easily accessible.

	Vulnerability and Risk Assessment

· Highly vulnerable populations groups, facilities and locations identified. Risk reduction actions prioritized based social, economic and environmental impacts.
· Hazard vulnerability self-assessment techniques and environmental indicators made available for use by local groups. Local findings based on these incorporated into government programs.
· Government programs across all sectors incorporate hazard awareness and risk management.
· Government maintains and uses a current inventory of critical facilities, which includes assessments of vulnerability.
	Eastern Caribbean

· Information on vulnerable population groups and facilities available, but use of this information to prioritize risk management interventions is limited.

· Mechanisms for hazard self-assessment and environmental monitoring not widely available and environmental systems are generally not well protected. St. Kitts/Nevis has conducted community level training on land degradation.

· Hazard awareness and risk management not well integrated into government programs outside of disaster management.

· In the BVI, vulnerability assessments conducted under the Hazard and Risk Assessment Study.

Jamaica
· Environmental indicators developed and tracked at the national level.

· Government lacks a comprehensive inventory of critical facilities.

Dominican Republic
· Disaster office has identified vulnerable settlements and infrastructure components and is seeking government resources to implement vulnerability reduction measures.

· Inventories of critical facilities not comprehensively compiled or available. The disaster office has solicited funds to inventory facilities and conduct vulnerability audits.

	Business and Industry
	

	Hazard Mapping

· Business/industry and government cooperate on a formal process to identify hazardous areas and critical facilities. 

· Business/industry share hazard maps and critical facility information with government and uses such information in investment decisions.

· Business/industry provide expertise to undertake vulnerability assessments.
	Eastern Caribbean, Jamaica

· Hazard map information generally not widely shared between government and business/industry.

· Expertise to conduct vulnerability assessment generally available in each country.

Dominican Republic
· Private sector enterprises with international bases generally reference hazard maps in accordance with ISO standards.

· Selected enterprises, such as the oil refinery, develop and share hazard information.

· Selected private firms and organizations provide technical assistance with vulnerability assessments.

	Vulnerability and Risk Assessment

· Primary hazard impacts and remedies compiled for each sector, including public and private assets.
· Safer building "seal of approval" program developed and implemented.
· Environmental impact assessments conducted, including hazard considerations. 
· Insurance companies conduct and use risk assessments for their portfolios.
	Eastern Caribbean, Jamaica

· With few exceptions (tourism, electrical generation), comprehensive hazard impact studies have not been undertaken for most sectors.

· Safer building certification programs do not currently exist.

· Local insurance companies do not typically have sufficient hazard and risk information available for comprehensive risk assessments of portfolios.

Dominican Republic
· Environmental standards established for development, but these are rarely enforced.

· Strategic plans, which include hazard considerations, developed in selected communities, under time-limited projects.


	Sub-regional, Regional and International

	Good Practice
	Actual Practices and Gaps

	OECS Sub-Region
	

	Hazard Mapping

· A central clearinghouse of information established for hazard mapping, assessment best practices and available expertise.
	· No such clearinghouse currently exists



	Vulnerability and Risk Assessment

· Link between development decisions, environmental degradation and hazard impacts given full consideration in sub-regional charters, model documents and policies.
	· Hazard considerations prominently included in St George's Declaration of Principles for Environmental Sustainability in the OECS.

· Model physical planning legislation and building code and guidelines address hazard concerns.

	Regional Institutions
	

	Hazard Mapping

· Regional technical institutions provide mapping and assessment assistance to national governments and are provided funding for this role.
	CARICOM
· Significant hazard mapping and assessment expertise exists within the University of the West Indies, but this role is not adequately funded.

	Vulnerability and Risk Assessment

· Central banks provide modeling services for alternative disaster scenarios.
· Standard vulnerability assessment approaches documented and distributed.
	CARICOM
· Modeling services for alternative disaster scenarios not currently provided by central banks.

· CDB to host vulnerability assessment techniques workshop in late 2002. The CDB Disaster Mitigation Facility for the Caribbean to direct development of standard methodologies. 

	Multi- and Bi- lateral Lending Institutions and Donors
	

	Hazard Mapping

· Hazard maps and information regularly used in project development and decision making.
· Hazard assessment and mapping supported in development programs.
	· Hazard assessment and mapping programs regularly supported by organizations such as the World Bank, USAID and CIDA.

	Vulnerability and Risk Assessment
· Hazard considerations incorporated into environmental assessments for other projects, particularly for critical facility development.
	· Hazard considerations often not fully incorporated into project design.


F. Risk Reduction

	Local level
	

	Good Practice
	Actual Practices and Gaps

	Communities/Civil Society
	

	Physical Measures

· Information on and displays of appropriate and inappropriate building techniques widely available.

· Communities review and question the standards of all new construction and major refurbishments.
	Eastern Caribbean

· Information on appropriate building techniques have been developed and distributed in most countries, although some materials are out of print.

· Communities are often not given the opportunity to comment on new construction or refurbishments.

Jamaica
· CRDC, a Jamaican housing NGO, developed significant safer housing materials, but it is currently not active due to financial constraints.

Dominican Republic
· "Self-built construction guides" widely distributed.

· Communities regularly question the standard of new construction and rehabilitation, typically with little effect.

	Socio-economic, Environmental Measures

· Hazard and vulnerability reduction information incorporated into school curricula.
· Poverty-related vulnerability identified and addressed.
· Mechanisms and knowledge required to identify environmental degradation developed and implemented.
· Local disaster committees established, with adequate emergency contingency plans, training and technical skills.
	Eastern Caribbean

· Hazard information generally not incorporated into school curricula.

· Local disaster committees established in most countries, with varying levels of activity.

Jamaica
· National environmental education curriculum established.

· Indicators of environmental degradation developed and available.

· Local disaster committees established and active in most communities.

Dominican Republic
· Ministry of Education has developed texts for various subjects to include hazard and vulnerability reduction information in the school curricula.

· Selected NGOs address the relationship between poverty and vulnerability in development projects.

· Significant strides have been taken towards the development and implementation of environmental indicators.

· Local disaster committees have been established in many communities, but are non-existent in the majority of high-risk communities.

	Post-disaster Measures

· Appropriate building materials available, with proper installation instructions.

· Communities review the standards of all repairs.
	Eastern Caribbean

· Appropriate building materials are easily available in most countries, with the exception of Grenada. In Dominica, some building materials are expensive. Proper installation instructions not always available.

Jamaica
· Appropriate building materials available at a reasonable cost.

Dominican Republic
· Appropriate building materials are generally available, but often lack proper installation instructions.

	Local Government
	

	Physical Measures

· Local public infrastructure constructed outside of hazardous areas or made resilient to hazard effects.

· No housing in hazard-prone areas or housing resilient to prevalent hazards. Relocation policies and procedures standardized, documented and disseminated. 

· Building code is published and training courses are held regularly.
	Eastern Caribbean

· Some housing and public infrastructure exists in hazardous locations in most countries. Hazard-resistant construction and retrofit work often lacking. Relocation policies not generally adopted.

· Updated building codes have been developed in Antigua/Barbuda, Dominica, St. Kitts/Nevis and St. Lucia. Building regulations have been adopted and are available in the BVI. A draft building code is in progress in St. Vincent. Enabling legislation must be passed to adopt most of these codes. Significant training and awareness building efforts required.

Jamaica
· Significant housing exists in hazard prone areas. Relocation policies under development for specific areas.

· Building code adopted in 1983, but is currently being revised.

Dominican Republic
· Much of the public infrastructure is currently located within hazardous areas.

· Vulnerable housing exists in many hazardous areas throughout the country.

· The building code is available, but the code does not reference important auxiliary documents, such as the wind and seismic codes.

	Socio-economic, Environmental Measures

· Local environmental regulations in place and enforced.
	Eastern Caribbean

· Enforcement of development and environmental controls often weak.

Jamaica
· The majority of buildings are not reviewed via the formal planning system.

Dominican Republic
· Environmental management / protection policies and programs are in place, but most are unenforced.

	Post-disaster Measures

· Recovery plans, including budget estimates, have been developed and approved by political leaders.
	Eastern Caribbean

· Few recovery plans have been developed.

Jamaica
· Over half of government agencies have disaster plans.

Dominican Republic
· Few recovery plans have been developed.


	National Level
	

	Good Practice
	Actual Practices and Gaps

	Government
	

	Physical Measures

· Building code, tailored to local hazards, is the basis for development approval. Adherence to the code is enforced. A trained building inspectorate is in place, with appropriate powers to review and control building standards.

· All new public buildings conform to appropriate building codes and standards. Appropriate technical staff in all agencies familiar with and use the building code.

· Location of housing and infrastructure is guided by land use plans that incorporate multi-hazard vulnerability reduction measures.

· Quality standards for building materials developed and enforced.
	Eastern Caribbean

· Building codes have been developed in all countries, except for St. Vincent. Code enforcement and inspection is generally weak, even where appropriate enforcement powers exist. Training courses for building inspectors have been held recently for Antigua/Barbuda and St. Kitts/Nevis.

· Most new public buildings conform to codes and standards. Government buildings in Grenada not held to code.

· Land use plans and controls are often weak.

· Standards for building materials lacking in most countries.

Jamaica
· Building code is in force, but inspection capacity is limited.

· New public buildings conform to building code.

· The majority of housing is built outside of formal land use and building control.

· The Bureau of Standards has developed standards for building materials.

Dominican Republic
· The building code is the basis for development approval, but there is little enforcement of the code. Currently both the wind and seismic codes are being upgraded. A trained building inspectorate has been proposed.

· Designs of important facilities are reviewed, but there is typically little control over the building process.

· The majority of development is not subject to development controls.

· Quality standards have been developed for about half of the standard building materials, but there is little control of the quality of these materials.

	Socio-economic and Environmental Measures

· Deficiencies in infrastructure that increase vulnerability identified and enforced.
· Environmental management / protection policies include protection for natural systems that stabilize hazardous areas or mitigate hazard effects.
· Agriculture and forestry practices do not degrade protective natural systems.
	Eastern Caribbean

· Environmental management policies and measures generally weak.

· Agriculture and forestry practices often contribute to environmental degradation.

Jamaica
· Environmental protections developed.

· Impact of forestry practices on flooding and landslides under investigation.

· Environmental degradation results from agricultural, coal- and wood-fire burning and settlements.

Dominican Republic
· Many deficiencies in public infrastructure exist, but limited resources and political commitment constrain improvements.

· Environmental management / protection policies and programs are in place, but most are unenforced.

· Agriculture and forestry practices often degrade natural systems due to obsolete technology and limited enforcement of controls.

	Post-disaster Measures

· Recovery plans and actions incorporate risk reduction actions.

· Standards for rehabilitation and new construction of post-disaster assets reviewed for adequacy.
	Eastern Caribbean

· Few recovery plans have been developed.

Jamaica
· Over half of government agencies have disaster plans.

Dominican Republic
· Few recovery plans have been developed.

· Standards for post-disaster rehabilitation and new construction reviewed, at times, for adequacy.

	Business and Industry
	

	Physical Measures

· Business and industry coordinate with government on common risk management concerns.

· Construction of private sector facilities conforms to building code and standards.

· Appropriate building materials available for sale.

· Technical organizations test, make available and promote methods for structural strengthening.

· Hazard information used for development decisions.

· Public materials and advertising support and demonstrate vulnerability reduction measures. Incentives provided for safer construction.
	Eastern Caribbean, Jamaica

· Business and industry represented on disaster coordination mechanisms in a number of countries.

· Private sector facilities typically conform to building codes, particularly when built with mortgage funds.

· Appropriate building materials generally available (except Grenada)

· Some insurance agencies and building materials suppliers promote safer building activities.

· In Jamaica, some private firms, such as the Grace Kennedy group, regularly assess the vulnerability of their buildings and structures.

Dominican Republic
· Construction by private sector enterprises with international bases conforms to building code and standards.

· Appropriate building materials available for sale, but often without installation instructions.

· Selected large corporations and enterprises regularly use hazard information for development decisions.

· Selected corporations and insurance companies develop materials for and promote vulnerability reduction measures.

	Socio-economic and Environmental Measures

· International standards that reduce the impact of disasters and accidents on the environment adopted and promoted.
· "Seal of approval" for environmentally sound business practices developed and implemented.
· Business and industry public communicate environmental awareness and practices, including risk reduction measures.
	Eastern Caribbean, Jamaica

· Seal of approval programs not currently instituted.

Dominican Republic
· Most private sector enterprises with international bases follow international guidelines (such as ISO) which incorporate environmental protection measures.

	Post-disaster Measures

· Companies review and adjust inventory levels, appropriate to seasonal disaster threats.

· Companies have disaster recovery plans that strive for rapid reopening of business and include both on-site, off-site and employee considerations.
	Eastern Caribbean

· Only building materials suppliers and hotels typically adjust inventory levels according to seasonal disaster threats.

Dominican Republic
· Just-in-time setup and the availability of shipping containers has more impact on inventory levels than do seasonal disaster threats.

· Most larger private sector enterprises with international bases have designed and implemented some contingency planning.


	Sub-regional, Regional and International

	Good Practice
	Actual Practices and Gaps

	OECS Sub-Region
	

	Physical Measures

· Model planning legislation contains provisions for avoidance of hazardous areas and promotion of environmental management.

· Vulnerability assessment and reduction techniques included in curricula of technical training institutions.

· Planning legislation, environmental management legislation and building standards harmonized.
	· Technical training institutions construction programs include safer building techniques.

· National and regional planning, environmental legislation and building standards need further harmonization.



	Socio-economic and Environmental Measures

· Mutual assistance protocols in place between neighbors. 
· Sound environmental policies and practices standardized.
	

	Regional Institutions
	

	Physical, Socio-economic and Environmental Measures

· All countries have disaster management legislation, incorporating environmental elements.

· Mechanisms for ongoing hazard research and for maintenance of regional building standards developed.

· Vulnerability assessment and reduction techniques included in curricula of universities and technical training institutions.

· Mechanisms for post-event diagnostic surveys to determine causes of failures and reasons for successes developed and implemented.
	CARICOM
· Disaster management legislation under development in most countries, with assistance from CDERA.

· Standard mechanisms for post-event diagnostic surveys not currently in place. CDERA documented best practices in recovery efforts after hurricane Lenny. ECLAC has developed useful surveys for post-event economic impact assessment.

	Post-disaster Measures

· Post-event diagnostic surveys conducted to determine causes of failures and reasons for success. Results disseminated broadly.
	CARICOM


	Multi- and Bi-lateral Lending Institutions and Donors

	Physical, Socio-economic and Environmental Measures

· Disbursement of funds for all capital works conditional on certified compliance with agreed regional standards.
	· Disbursement of funds often not contingent on compliance with building standards.

	Post-disaster Measures

· Lending agencies apply explicit risk reduction conditions in post-disaster recovery lending.
	· Post-disaster recovery lending often focused on rapid recovery, rather than risk reduction.


G. Risk Transfer

	Local level
	

	Good Practice
	Actual Practices and Gaps

	Communities/Civil Society
	

	Self- and Market Insurance

· All residential and commercial properties insured to actual value.

· Housing-related NGOs offer hurricane-resistant home improvement programs. Group insurance programs available to participants.
	Eastern Caribbean and Jamaica
· Commercial properties with remaining mortgage balances typically insured. Many middle and upper income properties insured. The majority of lower income properties are not insured and many are uninsurable. There is no compulsory insurance coverage.

· Hurricane-resistant home improvement programs exist in selected countries. Group insurance programs generally not available for lower income groups, St. Lucia excepted.

Dominican Republic
· Few residential and commercial properties are insured or only insured to the remaining balance of the loan.

· Hurricane-resistant home improvement programs offered in selected communities through limited-term projects.


	National Level
	

	Good Practice
	Actual Practices and Gaps

	Government
	

	Self- and Market Insurance

· Government allocates contingent disaster funding in annual budget, based on actuarial probabilities.

· Insurance regulatory function is adequately empowered and funded, with trained staff.

· Insurance regulator oversees implementation of hazard maps governing insurers' level of catastrophe peril liabilities.

· Simplified insurer classification system, based on international best practices, devised and implemented.

· National disaster office promotes risk reduction for insurability purposes.
	Eastern Caribbean and Jamaica
· Governments do not typically allocate contingent funds, although some countries have funds available at the Central Bank for contingencies.

· Insurance regulatory function exists and is staffed, but typically staff lacks appropriate training.

· Insurance regulators do not have available hazard maps for reviewing catastrophe peril liabilities.

· Insurer classification system not implemented or consistent.

· Disaster offices promote risk reduction, but not typically for insurability purposes.

Dominican Republic
· Government does not currently allocate contingent disaster funds. Legislation proposing this is pending.

· The insurance regulatory function is adequately empowered, with trained staff.

· The insurance regulator does not oversee implementation of hazard maps used for assessing catastrophe liabilities.

· Work is currently underway with international rating company to develop a new insurance classification system.

	Public Asset Coverage and Pooling

· Government makes policy decision to insure critical public properties to reduce financial risk. Risk pooling used to lower insurance price contracts.
· Public fund or mechanism established to indemnify poor, with preference for individuals who have undertaken risk reduction measures.
	Eastern Caribbean and Jamaica
· Typically only selected government facilities insured. St. Kitts/Nevis has made policy decision to cover all assets. Risk pooling not typically used.

· No public fund/mechanism exists to indemnify poor.

· Properties owned by statutory bodies often insured.

Dominican Republic
· Government does not insure all critical public properties. Proposed legislation would require budget reserves to insure public facilities.

· No public fund/mechanism exists to indemnify poor.

	Risk Financing

· Government has taken on some external credits to support reconstruction and mitigation for disaster events.
	Eastern Caribbean and Jamaica
· Most governments do source external credit for reconstruction and mitigation efforts, typically from commercial lenders.

	Business and Industry
	

	Self- and Market Insurance

· Insurers, lenders, and community leaders form advisory council to the insurance regulator.

· Enterprises maintain a high savings rate, for general self-insurance purposes.

· Insurance companies develop and promote schemes that provide risk reduction incentives.

· Private commercial properties insured to actual value and companies purchase business interruption insurance, as appropriate, to include coverage for employees.
	Eastern Caribbean and Jamaica
· Insurance advisory councils do not currently exist.

· Self-insurance is often limited due to fiscal constraints.

· An increasing number of insurance companies have developed and promote schemes that provide risk reduction incentives.

· Private commercial properties covered by commercial mortgages typically insured. A limited number of companies purchase business interruption insurance and employees are not typically covered in these policies. 

Dominican Republic
· Representative of private insurance companies participate on an insurance advisory board.

· Generally, companies do not maintain savings for self-insurance purposes.

· Insurance companies often provide technical assistance to clients for risk reduction.

· Private sector enterprises with international bases typically have insurance coverage.

	Public Asset Coverage and Pooling


· Public autonomous enterprises are generally insured with private insurers, with risk pooling used where available.
· Industry-specific mechanisms for risk pooling and financing established.
	Eastern Caribbean and Jamaica
· Public autonomous enterprises are generally insured.
· Risk pooling rarely used.

Dominican Republic
· Public autonomous enterprises do not generally insure their assets.

· Private sector enterprises with international bases typically participate in worldwide policies that cover assets and activities in the Dominican Republic.

	Risk Financing

· Alternative risk financing mechanisms, such as loan financing and finite insurance, available to assist companies recover from hazard events.
	Eastern Caribbean and Jamaica
· Alternative risk financing mechanisms rarely used.

Dominican Republic
· Alternative risk financing mechanisms rarely used.


	Sub-regional, Regional and International
	

	Good Practice
	Actual Practices and Gaps

	OECS Sub-Region
	

	Self- and Market Insurance

· Common insurance legislation implemented across the region.
	OECS
· Common insurance legislation is under development.

	Public Asset Coverage and Pooling

· Mechanism established at OECS level for risk pooling to allow efficient coverage of public, and potentially private, assets.
	OECS
· World Bank has developed a proposal for such a mechanism.

	Risk Financing

· The use of contingent credit as a supplementary instrument to market insurance considered.
	

	Regional Institutions
	

	Self- and Market Insurance

· Regional body of insurance regulators established and empowered to developed harmonized risk classification criteria.

· Insurance Association of the Caribbean (IAC) promotes harmonized legislation and documentation.

· Market-based insurance rating agency established to evaluate fiscal health of primary insurance companies and common reinsurers.
	CARICOM
· No common insurance legislation in effect in the region. Caribbean Association of Insurance Regulators (CAIR) established, but its activities are severely limited by financial difficulties.

· IAC promotes harmonization, but with limited success (exceptions: Jamaica, Barbados, Trinidad/Tobago)

	Public Asset Coverage and Pooling

· Risk pooling and diversification promoted at the regional level by CARICOM and within individual sectors by regional trade associations.
	CARICOM
· A proposal for a regional risk pool mechanism has been developed by the World Bank.

· Regional bodies have promoted risk pooling, but with limited effect.

	Risk Financing

· Tax deductability of risk reserve funds harmonized regionally.
	

	Multi- and Bi-lateral Lending Institutions and Donors

	Self- and Market Insurance

· Multi-lateral agencies support harmonization and strengthening of insurance supervision across the region.
	

	Public Asset Coverage and Pooling

· Multi-lateral institutions support regional risk pooling efforts.
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� See, for example, guidelines at the Center for International Disaster Information (�HYPERLINK "http://www.cidi.com/"��http://www.cidi.com/�). 


� Example: Barbados Power and Light.


� Excludes infrastructure, such as energy facilities and airports, that are covered under specialized policies.


� Develop regional industry-specific pools, where regional trade organizations exist.


� World Bank project to serve as guide.






