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Introduction

Like in many other countries, the natural environment of Cuba provides a number of natural hazards. Again, similar to other countries, understanding those risks requires analysis of the ways that the physical environment interacts with the social and built environments. In this paper, we address how Cuban emergency management institutions respond to this reality. Our analysis suggests that the Cuban disaster management system has a strong record when it comes to certain features of disaster preparedness and response, including natural hazard risk communication, scientific weather prediction and geological detection. Cuba also has a strong capacity for evacuation and other types of response activities. In terms of weaknesses we call attention to the country’s poor record in the area of disaster reconstruction, recovery, and mitigation.  
In an interesting paradox, we suggest that the elements of Cuban society that enable the former successes are often the same root dynamics that create problems in the latter.  In other words much of the good and bad are reflections of a society based on pervasive formal and informal social controls by the state (Aguirre, 2002) that are used to organize and channel the behavior of masses of people in various activities. As a result of this dynamic process, Cuba serves as an interesting case to study, evaluate, and understand, particularly for those interested in the relationships between resilience and vulnerability. We conclude with a number of remarks intended to identify what we believe are important next steps for the development and improvement of the country’s risk management system.   

Hazards Affecting Cuba

Earthquakes. According to Cuba’s National Geophysical Data Center, there have been 14 earthquakes and five tsunamis in Cuba from 1678 to 1992. Four of the five tsunamis occurred off the coasts of Santiago de Cuba, which is also the site of  nine of the fourteen known earthquakes. The City of Manzanillo, also in the Oriente (or eastern) region of the country, experienced an earthquake in 1992. The City of Havana experienced two earthquakes in 1693 and 1810, and Santa Clara, in the center of the country, had one in 1939. The most destructive earthquake on record is the 1766 earthquake in Santiago de Cuba that killed 40 and injured 700 people. Unsurprisingly given this known risk, emphasis is nowadays placed on seismological assessment, with eight manned stations and a number of automatic telemetric stations in the Oriente region.  These stations keep track of seismic activities and send information to a central institute in Santiago de Cuba (which is probably not the best place to be located since it is one of the most threatened cities in the country and could be destroyed by earthquake during a major event). In a move towards mitigation, the National Center of Seismological Investigations (Centro Nacional de Investigaciones Sismológicas, CENAIS) has developed risk maps and advises about where and what to build in areas prone to earthquakes.  However, to what extent this mitigation advise is followed is not known by this author. 

Lanslides. Recently, Castellanos and Van Westen (2007) have documented, on the basis of painstaking research, the hazard of landslides in Cuba. They find that the provinces with greatest risk of landslides are those in the eastern part of the country, which are also the places in Cuba that are most vulnerable to the risk of earthquakes.  This includes: Holguin, with a score of 26.1 in their risk scale; Granma, 21.8; Santiago de Cuba, 49.8; and Guantánamo, 31.2. The municipalities with the highest percentage of landslide risk are also in these provinces. Some of them are: III Frente, with 89.5 %; Guisa 80.0; Buey Arriba 76.9; Santiago de Cuba 70.9; Moa 68.7; Baracoa 66.0; Bartolomé Masó 65.3; Guamá 62.6; and Pilón 60.8. Unfortunately, we do not know if the government has instituted programs to educate and protect the inhabitants of these high-risk areas. 

Hurricanes. The deadliest storms impacting cities and regions in Cuba during 1801-2007 are (Ingelbrech, p. 10):
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Other hurricanes that occurred after 1948 and also killed people are Hilda in 1955, with 5 persons dead, Alma in 1966, with 7 deaths, and Agnes in 1972, with 7 deaths (Rappaport and Partagas, 1995), and Michelle in 2001, in which 5 people died. As indicated by these lower figures since 1963, the number of people killed by hurricanes has dropped considerably due to the very effective civil defense measures adopted by the government. 

A list of hurricanes impacting Cuba since 1960 includes: Hurricane Paloma (2008); Hurricane Ike (2008); Hurricane Gustav (2008); Tropical Storm Fay (2008); Hurricane Ernesto (2006); Hurricane Dennis (2005); Hurricane Wilma (2005); Hurricane Rita (2005); Hurricane Ivan (2004); Hurricane Charley (2004); Hurricane Lili (2002); Hurricane Isidore (2002); Hurricane Michelle (2001); Hurricane Georges (1998); Hurricane Elena (1991); Hurricane Frederic (1979); Hurricane David (1979); Hurricane Eloise (1975); Hurricane Celia (1970); Hurricane Inez (1966); Hurricane Hilda (1964); Hurricane Flora (1963); and Hurricane Donna (1960) ( http://www.cubahurricanes.org/hurricane-ernesto-info.php provides details about each of these storms; accessed March 4, 2010). 
Dr. Batista Silva (2009) documents, based in part on the findings of Dr. Maritza Ballester (a researcher at the Forecasting Center of the National Institute of Meteorology and author of the national prediction model), that the risk of hurricanes impacting Cuba is increasing. He points out, on the basis of exhaustive historical research that the number and severity of hurricanes making landfall in Cuba has increased over the last 150 years or so. Based on his estimates which utilize moderate assumptions, Cuba will experience on average during the next 2 decades 6 to 8 hurricanes every hurricane season (1 June until 15 November). 2 or 3 of these hurricanes will be category 3 or higher storms. The gravity of the threat is shown by the effects during the 2008 season.  According to official government sources, hurricanes caused very severe damage to the island, amounting to roughly 10 billion dollars and 600,000 destroyed and damaged homes. 

Vulnerability

The risk of hurricane is not evenly distributed throughout Cuba; certain regions and cities are more likely to be impacted by these hazards than others (Portela, 2005). Some of those most at risk are the cities of Havana, Nuevitas, Baracoa, Manzanillo, Cienfuegos, and Isle of Youth (Alvarez, 2003).  Yet, as far as we know, there are no mitigation programs in these areas to diminish their vulnerability and increase their resilience.  Nor are there recovery programs that follow sound principles in urban and regional planning to make these places more sustainable.  Despite well-established historical precedent, there is also a near absence of programs such as building codes to mitigate the effects of earthquakes in the Province of Oriente and its large cities —Santiago de Cuba, Holguin, and Manzanillo. There is also an absence in the record of land use planning and zoning, and the strict enforcement of building codes, as mechanisms for the mitigation of the effects of disasters (Mileti, 1999, chapter 6; Twigg, 2004).
Very troublesome is the lack of meaningful official programs to attempt to minimize or mitigate the damage that is caused by the severe vulnerability of the built environment to the hazard agents of hurricanes and earthquakes. For instance, there is hardly an awareness on the island, much less a programmatic approach, to address long-term community planning and/or recovery
 in a manner that would involve the affected residents in the decision making and conflict resolution elements of re-building of communities and regions in a sustainable way (Natural Hazards Research, n.d.). Further, it appears that such input is repressed. One example of this situation is the town of Trinidad, in the south coast of central Cuba, in which the local architect attempted (without success) to curtail the access of tourist busses to the historic center of the old city on the grounds that the old buildings were being negatively impacted by the vibration of the heavy vehicles.  He worried that the infrastructure of the city could not handle such a large influx of people. Such concerns were disregarded, and the government, in an attempt to encourage tourism, built more hotels in the nearby Cancun beach area to cater to the foreigners. Another example is the coastal town of Santa Cruz del Sur, which in 2008 suffered from a destructive sea surge produced by hurricane Paloma. Reportedly this community is going to be moved a few kilometers inland (Batista Silva, 2009). However, we have not being able to locate any discussions of the residents of the city as to what new site would be appropriate, or determine their opinions regarding what, if anything, should be done to minimize the risks. Presumably such questions are the affairs of government officials. If this happens it will be the first example of land use planning we know of that is done to decrease the vulnerability of people to hurricanes and that might be considered a step forward. That being said, much more needs to be known about this plan and considerable analysis should be conducted, to avoid the often made mistake of forcing resettlement that simply exchanges one type of vulnerability for another without consulting the community and analyzing its needs (Oliver-Smith, 1991).

The housing situation is another indication of chronic vulnerability (Kapur and Smith 2002). The government has shown a long-term inability to satisfy the demand for housing of the population, and it cannot respond in a programmatic and satisfactory way to the destruction of the housing stock that is brought about by hurricanes and other storms. In 2005, during the international conference of sustainable cities in Havana, the Cuban government revealed the extent of the housing deficit: more than half a million houses are lacking, which would cost approximately $4000 million dollars (Ravsberg 2005) or even more  nowadays. The impact of hurricanes on housing is so severe that Castellanos and Van Westen (2007) have recently argued that the national housing policy is mostly geared towards hurricane-related housing reconstruction and replacement. Nevertheless, probably more than half of the disaster victims whose houses are destroyed or seriously damaged are left to their own devices, sporadic assistance from international humanitarian programs, or the few non​governmental organizations operating housing programs in Cuba. Castellanos and Van Westen (2007), with assistance from the National Institute of Housing, developed a housing condition index to measure housing quality in all of the provinces on the basis of a national survey of housing done in 2003. Their ratio is derived by dividing the number of houses estimated to be in good condition by the number of fair and bad houses in the province. The results are as follows: Isla de la Juventud 3.18; Guantanamo 0.82; Santiago de Cuba 1.41; Granma 0.73; Holguin 0.82; Las tunas 1.15; Camaguey 1.3; Ciego de Avila 1.6; Sancti Spiritus 2.57; Cienfuegos 2.9; Villa Clara 1.13; Matanzas 2.92; Ciudad de Habana 2.19; La Habana 1.97; and Pinar del Rio 2.16.  In 2003, about 40% of the houses countrywide were estimated to be in bad or poor condition. After the severe effects of the 2008 hurricane season, it is much higher today. 

To date, the best study of the housing crisis at the level of the municipality is by Luis Muñoz (2006).  With the assistance of Popular Power, he conducted an in-depth study of the Habana Vieja municipality. He shows that in 1999, the city had 96,479 residents and 31,245 houses, with an overrepresentation of elderly people and women. 59 percent of the houses were in bad condition.  There were 5,000 houses in good condition, 7,810 in fair (regular) condition, and 18,235 houses in bad condition. On average, every 3 days there were 2 partial collapses of these buildings. 16 percent, or 1875 of the houses, did not have private toilets or bathrooms. The housing crisis was considered by the residents of the municipality as the most important vulnerability they faced, despite the presence of many other social problems that Muñoz documented ( such as sexually-transmitted diseases, poor public health, lack of medical services, lack of schools and parks, the situation of the elderly and the disabled, and the high incidence of alcoholism and prostitution). 

Disaster Policy

Using the well-recognized emergency management cycle to understand the various types of activities associated with demands generated by disasters, the Cuban disaster management system has a strong record when it comes to certain features of disaster preparedness and response.  However, the nation has a poor record in the area of disaster reconstruction, recovery, and mitigation. Further, we suggest that recent efforts by the United Nations to portray Cuba as a model to emulate by the rest of the developing world (See Wisner 2001a; 2001b; Thompson and Gaviria 2004) lack validity. We recognize the strengths of the Cuban system, but also identify a number of important weaknesses of which the critical student of emergency management should be aware. Cuba’s disaster policy represents an extreme of social control of the population by the state that could not be applied in most parts of the world. It reflects a pervasive logic of control (Aguirre, 2002) that is used to organize and channel the behavior of masses of people in various dimensions of life including conventionalized political rallies and other forms of collective behavior (Aguirre, 1984), the structuring of mass migration (Aguirre, 1994; Aguirre, Saenz and James, 1997), the activities of education and other institutions (Aguirre and Vichot, 1998; Aguirre, 2002a; 2002b), and improving the health of the population through mass vaccination and other campaigns. The customary structuring of the lives of people through the activities of the Committees for the Defense of the Revolution, Federation of Cuban Women, and other mass organizations of the state provides ready access for official disaster programs to the neighborhood, places of work, and other spaces of social interaction (Aguirre, 1984). This structuring, at times of impending disasters, facilitates the transmission to and the knowledge by threatened populations of the warnings and other protective instructions that are given by the authorities, as well as the enforcement of evacuation advisories. Evacuations are employed very effectively by the Cuban state to move people from areas expected or exposed to high winds, flooding, and sea surges. Such measures seldom involve the forced movement of people, even though in Cuba the authorities have the right to compel evacuations. 

Cuba’s disaster response is centered in part on a highly professional and effective meteorological service and warning systems (Lezcano, 1995; Sims and Vogelmann, 2002, 395-398), and on mass educational efforts that alert people to impending tropical storms and hurricanes.  This system tells them what to expect and what they should do in the short term to prepare for the impact of these hazards. Cuba is establishing early warning systems throughout the island to improve the detection of hazards and warn populations at risk (Ingelbrech, pp. 26-28). 
A few years ago the Institute of Meteorology had 120 stations, 5 radars, and operational access to satellite pictures (Naranjo Diaz, 2003). Reportedly, Cuba has its own hurricane prediction methods and an advisory system similar to the one used by the National Hurricane Center (NHC).  This releases severe weather advisories every 12, 6, or 3 hours to correspond to the extent of the threat.  While Cuba, like other countries in the Caribbean and Central America, is dependent on the NHC and its early warning system strategies, its Institute of Meteorology is capable of monitoring storms and diffusing the information to the public and responding organizations, in what is a very important service to the nation. 

The incorporation of the citizenry is very impressive.  The “Meteoro” annual exercises conducted by the Civil Defense System (CDS), often involve the participation of hundreds of thousands of people throughout the island.  The threats posed by hurricanes and earthquakes are determined through the use of maps of risks, and people are told what to do to protect themselves. There is also on-going seismological assessment by the National Center of Seismological Investigations (Centro Nacional de Investigaciones Sismológicas, CENAIS), with eight manned stations and a number of automatic telemetric stations in the Oriente region keeping track of seismic activities and sending information to a central institute in Santiago de Cuba (probably not the best place to have it since it is one of the most threatened cities in the country and it may be destroyed by earthquake during a major event). In a move towards mitigation, CENAIS has developed risk maps and advises about where and what to build in areas prone to earthquakes.  However, to what extent this mitigation advise is followed is not known. 

Years ago, the influential UNA-USA Policy Studies Panel on International Disaster Relief report (1977) examined the global response to natural disasters and argued that the three most serious political problems blocking effective use of foreign aid were: (1) the unwillingness of affected governments to acknowledge that disasters had occurred or recognize their full magnitude; (2) governments’ decisions regarding the distribution of disaster relief, which often was impacted by considerations other than the plight of disaster victims; and (3) withholding of aid to categories of victims and corruption in disaster relief operations. 
The history of relations of the Cuban government to international humanitarian organizations does not reflect any of these problems, for the Cubans have developed their own distinctive approach to disaster aid.  Contrary to many other governments, the Cuban government has not created an agency to handle all forms of foreign humanitarian assistance. Instead, it links donors to specific Cuban government agencies in terms of the theme or topic that the donor agency and government is interested in sponsoring. The favorite donor actors from its perspective are departments or programs of the United Nation (e.g., U.N. Development Program, U.S. Funds for UNICEF); international organizations (e.g., Oxfam America; The International Federation of the Red Cross and Red Crescent Societies; World Food Program; CARE; Catholic Relief Service; Physicians for Peace), smaller, nonprofit humanitarian organizations (e.g., The Evangelical Lutheran Church in America; The Cuban Aid Project of New Jersey), and sister cities, that are allowed into Cuba for specific purposes. Extensive government-to-government programs of humanitarian assistance, such as the one proposed by the Canadian International Development Agency, have not operated for long in the island, because they fall victims to the vagaries of international political relations. This is particularly true with U.S. government’s offerings of humanitarian assistance, which is often refused, as in Hurricane Michelle and in the storms of 2008. The Cuban government is willing to recognize both the full magnitude of sudden disasters as well as to accept its responsibility to assist the victims of disasters, although it organizes the distribution of disaster and humanitarian assistance in such a way so as to dissimulate, if not misrepresent, the international source of aid as its own (for example, its treatment of CARITAS, the humanitarian agency of the Catholic Church). It is reasonable to expect these broad principles in the handling of disaster aid to continue into the foreseeable future 

Organization of Emergency Management

Cuba’s Civil Defense System was established in July 1966 by Law no. 1194 as part of the Ministry of the Armed Forces. In 1975, the Civil Defense System (CDS) was brought together with the Committees for the Defense of the Revolution (CDR) under Law 1316.  This law tried to improve the legal basis of the system. Law no. 75 of December 1994 defined the measures to bring about civil defense and clarified the responsibilities of provincial and municipal authorities, as well as the functions of Popular Power. Law no. 170 defined all aspects related to the reduction of risks in disasters. This is the first law to put attention to the goals of mitigating the effects of disasters. Law no. 77 established regulations guiding the activities of international organizations and what they must do to satisfy civil defense regulations. Law no. 262 required all investments in social and economic development to satisfy the requirements created by civil defense so as to reduce disaster risks, especially seismic risks. There are other government norms regulating wind loads for buildings and seismic reduction guidelines for the structural engineering of buildings (Ingelbrech, 16-18). Overall, these laws and regulations create an impressive textual foundation to civil defense and disaster mitigation, although the recurrent problem is in the application of these laws. 

The CDS is organized as a military organization. One of its claims is that it participates in neutralizing the attacks directed against Cuba by the United States. It has a National Civil Defense Command currently directed by Mr. Raul Castro, the President of the Council of State, who is assisted by the Chief Minister of the Armed Forces. For a number of years, Mr. Ramón Pardo Guerra, a major general, has been the chief minister in charge of the CDS. In each province and municipality, the presidents of Popular Power (an organization of the state that organizes and carries out political activities) are the chiefs of civil defense in their jurisdictions, working with assistance of personnel from the national office (http://www.cubagob.cu/otras_info/minfar/defcivil/defensa_civil.htm). 
In case of hurricanes the response is organized by phases. The first or “information” phase covers a period of 72 hours.  It is followed by a hurricane alert lasting 48 hours, a hurricane alarm lasting 24 hours, and a rehabilitation phase after the storm leaves the national territory. With the first phase comes the mobilization of the Armed Forces, the Cuban Communist Party, the provincial and municipal government, and all other organizations that are included in the disaster response plan. In the words of a high government official in charge of disaster response, whenever a hurricane threatens the country, “(t)he Civil Defense authority becomes the supreme authority in the province and all other institutions are subordinated to their direction” (Focus, 2002). Effective as it is (Alvarez, 2003), this complete control of the society by the Civil Defense System is inconceivable in pluralist societies with democratic political systems. 
Challenges and Opportunities

The principles and practices of risk management in use in the United States, Canada, Europe, and other countries, as well as the science behind solutions to challenges caused by natural and man-made disasters (produced by the disciplines of engineering, geology, hydraulics, geography, land use planning, sociology, epidemiology, to mention some the most important fields) are generally well known by specialists in Cuba and should be relatively well known and accessible to decision makers. The country has developed a strong administrative structure and has available to them the technical manpower that would be required to transform Cuba’s risk landscape. Even so, it appears that some practices in Cuba are also increasing the vulnerability of the population and diminishing their resilience. Perhaps the most important of these is the militarization of the society and the use of hierarchical, centralized systems of social organizations in all spheres of society that inhibit truly democratic citizen participation. Time and time again, as was discovered after the demise of the Soviet Union in a number of very important contaminated sites in Eastern Europe and in Russia, centralized economies and militarized regimes discouraged the attempts by civil society to ameliorate social problems. They also reduce the effectiveness of official programs in reducing or mitigating complex risks such as environmental pollution and disasters. The end result is that society fails to create in populations at risk of natural disasters new cultural understandings of the collective risks they face and of what they can do to improve their lives.


There are very good reasons for the gradual emergence of an emergency management profession throughout the world side by side with the reduction or elimination of military solutions and top down centralized response to disasters (Dynes, 1994). The customary functions and responsibilities of military institutions are very often incompatible to what is needed to solve the demands and requirements created by disasters, which by their very nature involve civil society. The military can impose order, force people to evacuate, and give an appearance of control, but it cannot resolve conflicts and create solutions to community needs that would have the support of important segments of the public. The military cannot dictate people’s participation in what are political processes, such as where and what to build, how the community should recover, and who should accept the costs of mitigation. Indeed, one of the key unresolved problems in Cuba is the de-militarization of emergency management and the involvement of people in risk management and mitigation. 

Conclusion

Rather than emphasizing their negative features, hurricanes provide an opportunity for the Cuban government to mobilize international aid to start a process of intelligent reconstruction.  Over the course of decades, the adaptive capacity Cuban society may be improved. The Cuban government needs to acknowledge that it needs international help, and it needs to create a transparent system of public administration and accounting that would guarantee that aid would flow to the intended communities and programs in Cuba. It also needs to encourage international donors, governments and the Cuban exile community, as well as other Cubans throughout the world, to participate in an effort that transcends temporary political differences and factions. By now, there are a number of excellent critiques and guidelines of international assistance (Maren, 1997; Cuny, 1983), including Easterly’s (2006) important criticisms of the World Bank’s development assistance programs, that could provide a set of principles that should be used to guide the needed effort to bring about disaster-resilient development projects in Cuba. They emphasize programs with tangible, measurable goals; that are transparent in the relationships between efforts and results; that are oriented to satisfy specific objectives and solvable problems; that are clearly linked to what local people want and need; and that provide specific benefits to local agents that provide the services people need (179-180).To these, we would add that programs need to be sustainable and designed to mitigate known disaster risks. Also needed are a reconsideration of building practices on the island to make them essential ingredients of risk management (Dainty and Bosher, 2008: 363), and the consistent enforcement of building regulations. 
There is no need for another hurricane to strike the island to start this change process. The people of Cuba are faced with other pressing problems of daily living and may think that disaster mitigation can wait.  But, in fact, the experience in other countries throughout the world shows that the least expensive time to take care of these issues is before or even as part of economic development. 
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