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I 
 

Summary 

The Jamaican hurricane history goes back to a long time. The country has an 
average ratio of getting hit or brushed every 3.84 years and it is estimated to 
be hit directly every 9.47 years.  

With a recurring issue of this proportion, the sustainability of society in 
Jamaica is a major priority. Since the 1970s the number of natural hazards 
affecting the Caribbean has more than tripled and over 150 million people 
have been affected by the disasters. With today’s climate changes, the 
probability of the hurricane frequency increasing is large and underscores 
the relevance of this study since it seeks to investigate the construction, 
social structure and policy response of Jamaica with respect to hurricane. 

The thesis is mainly based on a field study done in three weeks in Jamaica. 
During this time construction work was done to obtain information about the 
Jamaican way of building. Interviews were conducted to complement the 
field study. Literature was reviewed and studied to obtain facts about 
Jamaica and hurricane proof constructions. 

The impressions of the author combined with the interviews and literature 
study resulted in the conclusion of the constructions and social structure not 
being the main issue, but the policy response. 

 
  



  
 

II 
 

Sammanfattning 

Jamaicas orkanhistorik går långt tillbaka. Landet träffas direkt eller hamnar i 
utkanten av en orkan i genomsnitt var 3.84 år och beräknas träffas direkt var 
9.47 år.  

Med ett återkommande problem av dessa proportioner, är samhällets 
hållbarhet en stor prioritering i Jamaica. Sedan 1970-talet har antalet 
naturkatastrofer som påverkat Karibien mer än tredubblats och över 150 
miljoner människor har på något sätt påverkats av dessa. Med dagens 
klimatförändringar är sannolikheten att orkanfrekvensen ökar stor och 
understryker därför relevansen av denna uppsats då den undersöker 
konstruktionen, samhällsbyggnaden och det politiska gensvaren på 
orkanerna i Jamaica. 

Arbetet är i huvudsak baserat på fältstudier som genomfördes genom en tre 
veckor lång resa till Jamaica. Under dessa veckor har byggarbete utförts för 
att erhålla information om det Jamaicanska byggnadssättet. Intervjuer 
gjordes även för att komplettera fältarbetet. 

Baserat på författarens intryck i kombination med de intervjuer som gjordes 
samt information erhållen via litteratur, resulterade detta i slutsatsen att 
konstruktionerna och samhällsuppbyggnaden inte var huvudproblemet i 
landet, utan det politiska gensvaret. 
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Abstract 

The Jamaican hurricane history goes back a long time. The country has an 
average ratio of getting hit or brushed every 3.84 years and it is estimated to 
be hit directly every 9.47 years.  

This underscores the relevance of this paper since it seeks to investigate the 
construction, social structure and policy response of Jamaica. 

The impressions of the author combined with the interviews and literature 
study resulted in the conclusion of the constructions and social structure not 
being the main issue, but the policy response. 

 

Keyword: Disaster resilience, building construction, social structure, hurricane 
resilience, natural hazards, policy response, Disaster Risk Reduction, Jamaica. 

 

 

 
  



  
 

IV 
 

Preface 

During spring 2014 this thesis of 15 credits was created by me, Josephine Nilsson, 
as part of the Building Technology Program with specialization in Architectural 
Engineering at Lineaus University in Växjö, Sweden.  

The thesis consisted of a travel to Jamaica, Mandeville for field studies. A special 
thank you therefore goes to Projects Abroad Jamaica and to my parents, Håkan and 
Marie Nilsson, that with their funds and support made it all possible.  

A special thank you also goes to Ambrose Dodoo, my mentor that has helped me 
with good material and guidance throughout this project.  

Last but not least I would also like to pay my gratitude to Pamela Bailey who 
helped me to manage the English language and for being a good support during my 
time in Jamaica, and to Ingrid and Earl Dawkins, my host family, for taking me in 
to their family during my stay. 

 

Växjö, Sweden - May 2014 

 

Josephine Nilsson 
  



  
 

 

Table of Contents 
 

1. Introduction .............................................................................................................1 

1.1 Background ____________________________________________________1 
1.2 Purpose and aim _________________________________________________2 
1.3 Limitations _____________________________________________________3 

2. Jamaica and international organizations ..............................................................3 

2.1 Jamaica and international organizations ______________________________4 
2.2 Mandeville city profile ____________________________________________6 
2.3 Projects Abroad _________________________________________________7 

2.3.1 Projects Abroad Jamaica – Building program ............................................7 

2.4 ADRA – “Adventist Development and Relief Agency” __________________7 

3. Materials and Methodology ...................................................................................9 

3.1 Field study _____________________________________________________9 
3.2 Literature study _________________________________________________9 
3.3 Interviews ______________________________________________________9 
3.4 Material _______________________________________________________9 

4. Implementation .....................................................................................................11 

5. Result and analysis ................................................................................................12 

5.1 Policy response ________________________________________________12 
5.2 Construction and social structure today ______________________________12 
5.3 The problem of natural hazard variation _____________________________15 
5.4 Effects on houses caused by strong winds and hurricanes________________15 
5.5 Safe and unsafe locations to build __________________________________17 

6. Policy Response .....................................................................................................18 

6.1 Hurricane disaster preparedness–Challenges faced by the government _____18 
6.2 The Policy Actions ______________________________________________19 
6.3 Financial constraints ____________________________________________21 

7. Hurricane proof building in industrial countries ..............................................22 

8. Discussion and conclusion ....................................................................................24 

8.1 Construction and social structure – Small measures to improve ___________24 
8.2 Empowering local government in making cities hurricane resilient - 
recommendations __________________________________________________24 

References ..................................................................................................................26 

Appendixes .................................................................................................................29 

 



  
 

 

 

List of figures 
Figure 1. The devastation after a hurricane in Jamaica. (BBC News) ................... 2 
Figure 2. Map of Jamaica (Ezilon, 2014) .............................................................. 5 
Figure 3. Map of Mandeville ( (Embassy World, 2014) ........................................ 6 
Figure 4 examples of the wallconstruction  ......................................................... 13 
Figure 5 a) and b) Examples of wallconstructions in a) concrete blocksstacked 
with mortar. In b) Rebar to strengthen the corners ............................................ 143 
Figure 6 a) and b) Reinforcement of windows. In a) Concrete is being poured in 
to the board mold.in b) A board mold is being placed above the window .......... 14 
Figure 7 a)  Hurricane strap (Thomas, 2013) Figure b) J-Bolt, a type of Anchor 
bolt (GEM Nexus, 2014) .................................................................................... 154 
Figure 8 a) The uplifting effect due to high winds or hurricanes (Jamaican Red 
Cross, 2014) and b) Roof is coming of during Hurricane Katrina in 2005. 
(Thompson, 2012) .............................................................................................. 165 
Figure 9 a) Racking effect caused by high vertical pressure (Jamaican Red Cross, 
2014) Figure 9 b) The sliding effect (Jamaican Red Cross, 2014). ..................... 16 
Figure 10. The overturning effect is occurs during similar conditions as the 
sliding effect (Jamaican Red Cross, 2014). ......................................................... 16 
Figure 11. A house built on a terrace cut needs the right margins to be safe 
(Jamaican Red Cross, 2014). ............................................................................... 17 
Figure 12. Illustration of the different parameters influence on eachother .......... 18 
Figure 13. The government anwers to some key questions indicates the lack of a 
Poverty reduction strategy (UNISDR, 2013). ...................................................... 20 
Figure 14. The round shape of the building gives an aerodynamic effect. (Deltec 
Homes, 2014) ....................................................................................................... 22 
Figure 15 . The wind forces the roof up by grabbing hold of the eaves (Hurricane 
hotline, 2014) ....................................................................................................... 23 



  
 

1 
Josephine Nilsson 

 

1. Introduction 
Jamaica is a land of mountains and narrow beaches, jerk chicken and blue 
mountain coffee. It is home of reggae music and of the current fastest man 
on earth, Usain Bolt. But like most things on earth, Jamaica also has its bad 
sides. The geographical location of Jamaica is critical from a climate 
perspective. This leads to strong weather that challenges its population, 
wounding the society, leaving it desolated and hurt. It is a land of 
hurricanes. 

1.1 Background 

The Jamaican hurricane history goes back to a long time. The country has an 
average ratio of getting hit or brushed every 3.84 years and it is estimated to 
be hit directly every 9.47 years (Hurricane City, 2014). The storms reach an 
average speed of 108 mph which leaves nothing in its way untouched. One 
of the latest tropical storms, Gustav, took place in August 2008. This deadly 
natural phenomenon only reached a speed of 70 mph but still deprived the 
lives of seven people (Hurricane City, 2014).  

The desolating hurricanes are a recurring issue not only to the government 
and people of Jamaica but to the entire Caribbean. Jamaica is depending on 
its agriculture, mining and tourism which greatly affect the economic aspect 
of the country. Therefore it becomes vulnerable in an aftermath of a 
hurricane. 2004 was one of the most eventful hurricane seasons with four 
different hurricanes, Ivan in September being the worst. Hurricanes and 
tropical storms left great parts of the Caribbean in destruction of 
incomprehensible proportions (Figure 1). These storms also put the 
governmental disaster plan under severe strain as the citizens of Jamaica 
started questioning their government’s ability to provide a safe society 
(Osei, 2007). 
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Ten years after the major hurricane in 2004, the country has continued to be 
hit several times and is again estimated to suffer from this major hazard 
before the end of 2016 (Hurricane City, 2014). With the Jamaica National 
Reconstruction Plan being questioned before, does the policy response still 
remain the same? 

With an issue of this proportion, the sustainability of society in Jamaica is a 
major priority. Since the 1970s the number of natural hazards affecting the 
Caribbean has more than tripled and over 150 million people have been 
affected. Within these numbers more than 12 million people are direct 
victims and over 100000 had to pay with their lives (Caribbean Policy 
Research Institute, 2014). 

Climate change researchers frequently predict an increase of the number and 
intensity of hydro-meteorological activities. The economic devastation for 
this area is of major proportions with a cost of about US$ 65 million. Even 
though improvements to the resilience of Jamaica have been done, it still 
needs more improvement (Caribbean Policy Research Institute, 2014). 

1.2 Purpose and aim 

The mentioned parameters underscore the relevance of this study as it seeks 
to investigate the construction, social structure and governmental response in 
a country where hurricanes are a recurring issue. It also seeks to investigate 
the preventive measures made and how these are put into action in the 
aftermath of a hurricane. 

Figure 1. The devastation after a hurricane in Jamaica. (BBC News) 
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The aim of this study is to gain an understanding of the differences in ways 
of building, city planning and policy response due to hurricanes. 

1.3 Limitations 

The report is limited to Mandeville in the island of Jamaica and is, to gain 
solid information in the investigation for this report, based on a three week 
travel to the country to do construction work and interviews. Since most of 
the investigation has been made in the city of Mandeville, the paper is also 
to some extent limited to the Parish of Manchester where Mandeville is 
located. This also has an impact on the result because of the fact that 
Mandeville is a typical “middle class” society. The time constrain of little 
more than a month is also a limitation of the report. 

 

2. Jamaica and international organizations 
This study were derived by Literature study, field study and interviews. 
When conducting interviews, these were made in a semi-structured way with 
only a limited amount of questions decided before the interview, but with 
the same general area of information being collected from every respondent.  

Gathering information through interviews allows the interviewer to clarify 
questions and providing information for the respondent. Interviews can be 
time-consuming, however asking questions directly often tend to yield a 
better response (Holm-Hansen. C,  2007). 

Field studies are a qualitative method where the researcher can both observe 
and participate. The research always takes place in locations that are 
believed to be of importance to the study and it is a distinctive way of 
gathering information since it approaches participants in their own 
environment. This often lead to more accurate data but is also a more time-
consuming way of gathering it. If the researcher participates in different 
activities, the possibility of writing down observations is hard and the 
researchers therefore have to rely on memory. It might be harder to approach 
the information in an objective way but the field study also yield a good idea 
of small things that explains the difference in life in the area where the study 
is implemented (Natasha, Cynthia, Kathleen, Greg & Emily, 2005). 

Most of the previous studies in this area are primarily considering the policy 
response to the devastation of the hurricanes and other natural hazards. 
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These are often written by organizations that are working with issues in this 
area. In very few of the material that have been used for this report, the 
author or the organizations, addresses to the construction and social structure 
as part of the solution or as a main thing for the government to prioritize in 
the discussion of policy response.  

The material mainly used as reference for this report is the following;  

”Policy responses, institutional networks management and post-Hurricane 
Ivan reconstruction in Jamaica” The purpose of this paper is to ”investigate 
how the Government and people of Jamaica responded to the onslaught of 
Hurricane Ivan”. The paper is written by Philip D. Osei by the University of 
the West Indies in Kingston, Jamaica and has been a helpful source for the 
investigation of the policy response in this paper. 

”Empowering local governments to make a disaster resilient built 
environment within Sri Lankan Cities” by Chamindi Malalgoda at the 
University of Salford, UK, have been used as a valuable reference to the 
investigation of how to empower the Parish councils in making their city 
more resilient. Even though the report seeks to investigate the local 
governments of Sri Lanka, some information has still been able to apply to 
the Jamaican government as well. 

One of few material that are addressing a resilient social structure and 
construction the a manual ”Safer houses – Concrete structure” made by the 
Jamaican Red Cross. The manual was created ”with the goal of bringing 
basic elements of technical know-how to future trainers for the Safer Houses 
training, in communities in the Caribbean” (Jamaican Red Cross, 2014). 
This has been used to provide information on safe and unsafe locations to 
build which also affects the social structure of the country. 

Except for these papers, material has been collected from websites often 
belonging to organizations working with hazard resilience. Among these are 
”Prevention Web” which is a project of the UN Office for Disaster Risk 
Reduction and the website of ADRA (www.adra.org) which is the ”Adventist 
Development and Relief Agency. 

 
2.1 Jamaica and international organizations 

Jamaica is an island located in the Caribbean to the south of Cuba (Figure 
2). An area of 10,991 km2 provides a home for about 2.8 million people and 
makes it one of the largest English speaking island nations. The climate is 
hot and tropical with only slightly varied temperatures. A major feature of 

http://www.adra.org/
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the country is mountains which stretch from west to east, forming a 
backbone along the length of the island. The highest mountaintop is the Blue 
Mountain Peak, arising 2 256 meters over the ocean, surrounded by coastal 
plains on either side. The official language of Jamaica is Jamaican Standard 
English (JSE) but most of the people speak Jamaican Patois which is a form 
of Creole and is also called Jamaican Creole English (JC) (Chang, 2010). 

 

Figure 2. Map of Jamaica (Ezilon, 2014) 

The country has a history of being a British colony until 1958 when it joined 
other British Caribbean colonies forming the Federation of the West Indies. 
In 1962 Jamaica gained full independence, withdrawing from the federation. 
Recurrent violence became a result of a deteriorating economy, and rival 
gangs affiliated with political parties forming organised crime networks.  

Today the country still copes with criminality, international drug smuggling, 
money laundering and poverty. The economy growth, heavily dependent on 
services, is being challenged by this major social issue which is also 
characterized by large-scale unemployment and corruption. 

Jamaica is said to be the most rapidly ageing country in the world; with an 
increased life expectancy rate, this is also proven (Jamaica National Heritage 
Trust, 2014). People are living longer, but the largest group of people is still 
the one between 0-24 years.  

The country has a diversified economy which is mostly dependent on 
agriculture, mining, tourism, manufacturing and construction (Jamaica 
National Heritage Trust, 2014). 
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The history of colonization by the British, labourers from east and slaves 
from Africa has resulted in a mixture of the different ethnic groups but with 
a black majority. This is reflected in the Jamaican national motto ”Out of 
many, one kind”. This is also something that is strongly implemented in the 
Jamaicans, who often preaches about the indifference of skin colour. 
However the word ”whitie” is often used to capture the attention of a 
foreigner although not in a racist way. 

One of the most interesting things about Jamaica is that it is a land of 
contradictions; The country combines a ”third-world”-standard with a ”first 
world” expectancy rate. It is said to have the highest number of churches per 
km2, but has also a higher out of marriage birth rate than any other country. 
Majority of the population are black and Bob Marley and Marcus Garvey are 
symbol of racial pride, but simultaneously there are Jamaicans who bleach 
their skin or avoid the sun not to get darker. The people want a developed 
country but do not want to forfeit ”the unhurried natural rhythms of life” 
(Chang, 2010).  

2.2 Mandeville city profile  

The city of Mandeville is the capital of the Parish of Manchester located in 
the centre of the island, about 60 miles west of Kingston (Figure 3). The 
town is placed on a platform about 2000 ft. above sea-level which gives the 
area a cooler climate (Columbia Electronic Encyclopaedia, 2014).  

 
Figure 3. Map of Mandeville ( (Embassy World, 2014) 

 About 57 000 people can call Mandeville their hometown and it is known to 
be a ”turn back” city for Jamaicans living abroad. Mandeville is one of the 
few bigger cities in Jamaica that is not located along the coast or a river and 
it is also one of few cities where you cannot find any slum areas. The Alcan 
Bauxite Company gave the town a major boost in 1957 and might also be 
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the reason why Mandeville is one of the wealthier cities in Jamaica. The 
town was founded in 1816 by the then governor, Duke of Manchester and 
was named after his son, Viscount Mandeville. The town centre is built 
around the nearly 200 year old courthouse which is still being used today. 
(Jamaica National Heritage Trust, 2014) 

2.3 Projects Abroad 

Projects abroad is one of the largest international volunteer abroad agency in 
the world. The company has over 600 employees in 35 countries. The 
company was founded in 1992 and has its head office in West Sussex, 
England, not far away from where the founder, Peter Slowe, once teached. 
Slowe started the company to offer students the possibility to take a gap year 
by sending them to Eastern Europe to teach English. 

Today Projects Abroad offers about 200 different volunteer projects in 28 
developing countries where they send over 10 000 people every year 
(Projects Abroad, 2014). 

2.3.1 Projects Abroad Jamaica – Building program 

Properly built constructions can make a difference between life and death in 
Jamaica. Since the country is recurrently hit by hurricanes and will continue 
to be, collapsed buildings are a fact and a stable building technique is vital. 

Building volunteers in Jamaica help in rebuilding and reconstructing 
damaged buildings and sanitary facilities for those who do not have the 
funds to do it themselves. The program collaborates with ADRA, the 
”Adventist Development and Relief Agency” and consists of the volunteers 
physically doing carpentry, painting, mixing concrete and laying roofs 
(Projects Abroad, 2014). 

2.4 ADRA – “Adventist Development and Relief Agency” 

ADRA was founded by the Seventh-day Adventist Church. The agency 
works in different ways to eliminate social injustice, providing food and 
water, supporting families, establishing livelihoods and much more. The 
mission of the agency is to work “with people in poverty and distress to 
create just and positive change through empowering partnerships and 
responsible action” (www.adra.org, 2014). 

http://www.adra.org/


  
 

8 
Josephine Nilsson 

 

ADRA was founded in 1956 and is today one of the leading non-
governmental relief organizations in the world. In 2004 almost 24 million 
people were assisted with funds from ADRA and the agency continues to 
strive for their mission, to reflect “God’s love through compassionate acts 
of humanitarian service” (www.adra.org, 2014). 

http://www.adra.org/
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3. Materials and Methodology 

In the selection of methodology different aspects needs to be considered to 
make sure the most appropriate strategy is chosen. The author has primarily 
focused on the main questions which is the basis of the investigation for this 
report. The investigations principally focuses on answering ‘how’ and 
‘what’ where examples of questions are; ‘How do the recurring hurricanes 
affect the social structure in Jamaica?’ Or; ‘what is the optimally way of 
building in the face of recurring hurricanes?’. The questions as mentioned 
are, the basis of the chosen strategy and led to the selection of three different 
approaches to address the aim of the study; Literature study, including case 
studies, field study, and interviews.  

3.1 Field study 

To gain solid information for this report a three week travel to Mandeville, 
Jamaica was done. During the stay in Mandeville volunteer construction 
work was also done to provide new toilet facilities for a primary school. 
Except for the fact of doing a good cause the construction work yielded 
important information of how the constructions are made in Jamaica. The 
stay also included interviews with policy experts at the Mandeville Parish 
Council and the locals. This report is, because of the many impressions 
during this trip, also based on the author’s own experiences.  

3.2 Literature study 

The investigation is complemented by literature research consisting of 
scientific articles, books, credible web pages and reports. 

3.3 Interviews 

To obtain a varied perspective, interviews with both inhabitants of 
Mandeville and governmental staff was done. The policy side was 
represented by Le-Jean Powell, a disaster coordinator of the Parish council 
of Manchester. The perception of the common man consists of questions to 
people on the street, Projects abroad staff and questions asked to the host 
family, where the host dad is a retired building constructor. 

3.4 Material 

During the travel to Jamaica, materials were collected throughout the entire 
journey. These included construction drawings, literature discussing Jamaica 
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and broadsheets from training sessions with the Red Cross. The material 
contained valuable information about how constructions are made and how 
they are affected by the hurricanes. Based on this and other information, 
conclusions about the way of building in the entire country can be made. 
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4. Implementation 
This thesis is mainly based on a three week travel to Mandeville, Jamaica. 
The travel was made by the author in collaboration with the volunteer 
agency, Projects Abroad. The agency provides the opportunity to go to over 
200 different volunteer projects in 28 different developing countries. During 
the project the volunteer is provided with a host family to live with, a 
placement to do the volunteer work and a supervisor at the placement. The 
volunteer is introduced to the city, provided with information of how to get 
to the placement and where to find the Projects Abroad office. Except for 
this the volunteer is on its own.  

Living with a Jamaican host family and being integrated in the society has 
yielded the author important information of the communities, the people and 
simply the ”how it is”. This has been of great value to the report which 
probably would not have been able to be done without it. 

With the help of staff from Projects Abroad, interviews with a representative 
from the Parish council were done. This was important to obtain the 
perspective of the municipality as well as the perspective of the inhabitants. 
The views of the inhabitants were received by an interview of the family 
host dad where the author was living. The host dad also turned out to be a 
retired construction supervisor and provided this thesis with some drawings 
of construction details. Questions were also asked to the placement 
supervisor and to other people who were met during the stay in Jamaica. 

The field study and the interviews have been supplemented by literature 
study. Not all the material has been used as references in this thesis, but 
contributes to the overall impression of the subject. 
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5. Result and analysis 

5.1 Policy response 

To create a country resilient to hazards one need three things in particular; 
knowledge, commitment and money. Unfortunately Jamaica is deficient in 
all these points. It is the political situation that is standing in the way of the 
development of these three, forcing the government to put these in second 
priority due to other difficulties (Powell, 2014). The political conditions of 
the country today, force the government to override and prioritize the 
problems faced. According to Le-Jean Powell, disaster coordinator of the 
Manchester Parish Council (April 2014), the hurricane issue is important, 
but not highly prioritized.  

The Jamaican government provides a stable political system in some areas. 
The country has a long history of freedom of speech and the Jamaican 
constitution provides of religious freedom (Michigan State University, 
2014). The government also needs to overcome challenges consisting of 
high unemployment with an average of 12%, violent crimes and corruption. 
The country has recurrent been listed as one of the most dangerous countries 
in the world, with Kingston being least secure (Yahoo, 2014) and have been 
moving from rank 86 to 83 out of 177 countries in the Corruption 
Perceptions Index (Transparency International, 2013).  

These other difficulties are removing the focus on solid relief plans and 
disaster risk reduction making this unstable. 

5.2 Construction and social structure today 

As mentioned the culture of the Jamaican constructions primarily consists of 
concrete. The walls and the foundation are, when being properly done, often 
carefully reinforced with rebar. To achieve a strong foundation the sole basis 
is larger and dug deeper compared to the Swedish way of making it (Figure 
4).  
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Figure 4. examples of the wallconstruction 

The wall construction consists of hollow concrete blocks vertically stacked 
with mortar (Figure 5 a). In every other cavity, rebar is being placed to make 
the wall structure solid. The cavities are later backfilled with concrete and 
left to solidify. To strengthen the corners of the construction rebar is bended 
into rectangles and assembled the way discerned in figure 5b. 

  
a) b) 

Figure 5. Examples of wallconstructions in a) concrete blocksstacked with mortar. In b) Rebar to 
strengthen the corners. 
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To reinforce window- and door openings, a structure similar to the corner 
structure is disposed above the window (figure 6 a and b) held in place by 
boards acting as a mould for the concrete.  

  
a) b) 

Figure 6. Reinforcement of windows. In a) Concrete is being poured in to the board mold.in b) A 
board mold is being placed above the window 

The roofing of the houses often consists of a wooden construction, attached to the 
walls by hurricane straps and J-bolts (Figure 7 and 8). These are used to attain a 
proper and strengthened construction to withstand strong winds and hurricanes. 
Other options of roofing are a decking of concrete, this makes for a heavy roof, 
which is hard for the hurricanes to lift. 

 

 
a) b) 

Figure 7 a). Hurricane strap (Thomas, 2013) Figure b) J-Bolt, a type of Anchor bolt (GEM Nexus, 
2014)   
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5.3 The problem of natural hazard variation 

The variation of different natural hazards in Jamaica opposes each other. 
The government and inhabitants must set priorities in their disaster 
resilience, primarily because of the “safe spots to build” takes separate paths 
when it comes to different hazards. Deep valleys provide shelter from a 
hurricane and would probably be one of the safest locations to build, but are 
instead a death trap in case of flooding. The mountain peak would keep the 
inhabitants on safe distance from flooding, but would be a very exposed area 
in case of a hurricane. The same applies for earthquakes where flat ground 
or a gentle slope would be favourable, but where vegetation would act 
shelter to high winds. The contradictory nature of disasters drains the 
governmental assets of more than it can provide and puts the policy response 
under severe strain. 

5.4 Effects on houses caused by strong winds and hurricanes 

Depending on the location and the construction of the house, different 
effects can be caused, damaging the house or leaving it completely 
destroyed. The different effects; Uplift, racking, sliding and overturning are 
now going to be explained: 

Uplift effect; if the roof is not being properly reinforces to the wall 
structure, an uplifting effect can be caused because of the vertical wind 
pressure. Wind is forcing its way in under the roof construction making the 
roof lift and come off (Figure 8 a and b). If the house is fitted with large 
eaves this helps the wind to get a larger area to put the pressure on 
(Jamaican Red Cross, 2014). 

 
 

a) b) 

Figure 8 a). The uplifting effect due to high winds or hurricanes (Jamaican Red Cross, 2014) and b) 
Roof is coming of during Hurricane Katrina in 2005. (Thompson, 2012) 
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Racking effect; if the wall structure is not being properly braced, the 
pressure of the wind can force it to yield and the construction starts to lean 
(Figure 9 a). If the pressure is strong enough the building might eventually 
collapse (Jamaican Red Cross, 2014). 

Sliding effect; in case of the house not being carefully attached to the 
foundation, a sliding effect could occur in the case of a hurricane (Figure 9 
b). Under the lateral pressure of the wind, the entire construction can slide 
off the foundation and collapse on its side (Jamaican Red Cross, 2014). 

  
a) b) 

Figure 9 a) Racking effect caused by high vertical pressure (Jamaican Red Cross, 2014) Figure 9 b) 
The sliding effect (Jamaican Red Cross, 2014). 

Overturning effect; the overturning effect occurs during the similar 
condition as the sliding effect. The wooden structure is strong but neither 
here is it properly attached to the foundation, causing it to overturn (Figure 
10).  

 
Figure 10. The overturning effect is occurs during similar conditions as the sliding effect (Jamaican Red 

Cross, 2014). 
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5.5 Safe and unsafe locations to build 

One way of reducing vulnerability in housing is to investigate the location of the 
proposed building. There are safe and unsafe locations to build in from a hurricane 
perspective. This can however be challenged by other natural hazards since these 
locations might not be appropriate from e.g. the perspective of an earthquake or a 
flooding. General locations to avoid building are primarily coastal areas and 
unstable soil. From a hurricane point of view, constructing a house some spots 
should be avoided, a terrace cut into a steep slope is one of them (Figure 11). 
Building the house to close to the edging of the terrace cut can cause an overturning 
effect of the house. However, if building the house with the correct margins the 
slope can provide shelter in case of a hurricane. 

 
Figure 11. A house built on a terrace cut needs the right margins to be safe (Jamaican Red Cross, 2014). 

Exposed crests is also a location to avoid, the high altitude often provides a good 
climate for stronger winds and the crest offers no protection making this a very 
vulnerable location for housing. 

It is also advantageous to avoid placing the building too close to larger trees or 
aggressive roots that could potentially damage the house in case of strong winds. A 
rule that can be applicable is to have a spacing of over 30 feet or a distance equal to 
the height of the tree. 
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6. Policy Response 

6.1 Hurricane disaster preparedness–Challenges faced by the government 

As evident in the literature the Jamaican government faces several 
challenges ahead. The main difficulty of Jamaica is the financial situation. 
The country is experiencing growing debt with an economic situation which 
most likely only could be solved by a higher production. Previous fact leads 
us to the main challenge of this report, the hurricane issue. To attain an utter 
relief plan the financial issue needs to reach its solution, or an utter relief 
plan could be one of the solutions itself. A higher production faces its own 
challenges by the prevention of the hurricanes. Since several of the major 
economical building blocks are being destroyed by the hurricanes it ends up 
being a “cul-de-sac” (Figure 12). 

 

 

If the government would approach the problem from the perspective of a 
solid relief plan, the issue might reach part of a solution by starting from 
there. 

The solutions to the financial difficulties in the country have a long way to 
strive. However there are minor obstacles to tackle to improve the policy 
response and preparedness; Outreach to the Parish councils and to the 
communities are primarily managed by international organizations. The 
organizations reach out to educate and inform about disaster preparedness 
and post-hurricane actions (Powell, 2014). Thus, within the country the 

Figure 12. Illustration of the different parameters influence on eachother 
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community outreach is scanty as a result to the problem coming second hand 
in comparison with other political difficulties. The dependence on other 
organizations needs to be challenged to empower the knowledge of the own 
population.  

During the field study the authors perception were that the main focus in 
discussing safe construction and social structure, were reiterative on 
”middle-class housing”. While this still remains a problem, the devastating 
outcome of the slum areas in the aftermath of the hurricanes is an issue 
rarely highlighted. In the hurricane discussion, and in the discussion of 
hazards overall, this is probably the major governmental challenge. The 
slum areas are unsafe and suffer from a high crime rate. The respect of the 
government can often be conspicuous by its absence and the financial 
resources likewise.  

It is also of the author’s perception that the problem is not being fully 
acknowledged by nor the inhabitants or the parish council. When asked in a 
interview, how the Jamaicans would build if there were no financial 
constraints, Le-Jean Powell, disaster coordinator of the Manchester Parish 
council, answers;  

”To be honest I think, in terms of the structure, the walls and the 
foundation, those are built pretty well … but we have this culture with 
the roof, because of the temperature we don’t have a decking with 
concrete, so I think we could look at that”.  

Concerns considering the roofs are warranted, since the destruction of these 
has been noted to be the main problem during the hurricanes. However other 
preventive measures could still be done with both constructions and social 
structure leaving this reply alarming. 

6.2 The Policy Actions 

Due to the legal framework in Jamaica, the possibility of the largest impact 
of the city resilience rests on the shoulders of the Parish Councils which are 
the key holders in the Disaster Risk Reduction, DRR (UNISDR, 2013). The 
municipalities are governing the building codes for every parish and are 
responsible for the disaster planning and preparedness of every city. The 
building codes are governed so that the locals need permission to construct 
new buildings and can therefore prevent new societies being built on non-
resistant locations (Powell, 2014). 
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However the local government deficiencies in its accuracy in presuming the 
cases, both due to the economic situation and to the inadequacies in human 
recourse capacity. The poor conditions of the country are a result of the 
Jamaican financial situation and to the lack of a Poverty Reduction strategy 
(Figure 13.) which has led to a large extent of poverty. This results in the 
parish building code not being pursued and potentially leaves the country in 
devastation of varied proportions. 

          
Figure 13. The government anwers to some key questions indicates the lack of a Poverty reduction strategy 

(UNISDR, 2013). 

Reports relating to the policy responses, institutional networks management 
and post-hurricane Ivan reconstruction in Jamaica, indicates that the 
government institutions do not possess the relevant capacity for assessment 
and disaster response (Osei, 2007). The governmental response has therefore 
been criticized in several occasions and the development practise is 
considering the co-ordination within the policy area to be insufficient. 
Neither the international efforts to re-build capacities have had the desired 
effect nor are resources unevenly distributed across the country leaving the 
problem unaltered. The capacity gap and the shortage of co-ordination, 
easily leads to the staff complement handling the assessment not being able 
to identify the requiring of the affected people.  

The assorted organisations, both governmental and public are, despite of 
what one might think, not always advantageous. In the end of October 2004, 
the government appointed the independent organization ONR, “Office of 
National Reconstruction”. According to Osei (2007) the appointment of 
ONR weakened the governmental prospect of assessment and response in 
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the influence of the hurricanes. This highlights the importance of 
coordination between the different organisations and indicates that a 
merging of the two might have had a more desired effect. The issue of today 
simply do not seem to be the lack or the quantity of the relief organisations, 
but the inability to coordinate the two, making a pronounced relief plan or 
making the existing National Disaster Plan a joint ambition. This inability is, 
however, not the result of ignorance of government personnel, but a side 
effect of the fact that policy response and preparedness does come second 
hand due to other political difficulties (Powell, 2014). 

One prerequisite of a functional state is the commitment of the inhabitants. 
The Jamaican spirit is not advantageous in this respect, which might seem 
insensitive to imply but cannot be ignored. This does not mean that the 
Jamaicans pervades of a lack of commitment, but simply that the 
unconcerned lifestyle obtains a greater commitment since it apart from the 
hard work that is required to attain an established relief plan. 

6.3 Financial constraints 

To capacitate the local government in implementing a proper resilient built 
environment, financial resources are essential. The financial funds are to a 
great extent relying on foreign allowance and with the issue not being a 
government prioritisation the available funds are limited. Building a resilient 
community is largely depending on the capacity of local government assets 
being capable of withstanding the onslaught of a hurricane or any other 
natural hazard. This requires several government measures; the ability to 
relocate existing structures that are vulnerable, the protection of essential 
infrastructure as well as constructing resilient infrastructure, developing and 
empowering a resilient building code, promote a sustainable social structure 
and improve the efficiency of land use (Malalgoda, 2014). The combination 
of the economic situation of Jamaica and the many other political difficulties 
drains a great part of the economic assets leaving the financial space very 
limited (Powell, 2014). 
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7. Hurricane proof building in industrial countries 
The industrial countries way of building differs in many aspects comparing 
to the Jamaican way of constructing their homes. The different cultures of 
the countries contribute to this and so does the climate. But the hurricanes 
are ignorant to what country they are in. They devour everything in its way 
whether it is the Caribbean or America. Considering this, the hurricane 
preventing structure of the houses theoretically could be the same in these 
different areas, but still they are not.  

In America, and probably in equivalent countries that are exposed to 
hurricanes, wood are considered renewable, less rigid than concrete and very 
easy and forgiving to work with (Deltec Homes, 2014). It is probably this, 
and the availability of this vast resource, that gives it greater scope and 
usage in developed countries. 

Many companies that are focusing on hurricane proof homes advocates a 
round shape of the building. This contributes to an aerodynamic effect which 
lowers the amount of pressure on the building and offers the hurricane less 
surface to hit (Figure 14). 

 

 
Figure 14. The round shape of the building gives an aerodynamic effect. (Deltec Homes, 2014) 

The key factor of a hurricane proof construction is to ensure the connections 
are made extremely strong. Hurricane straps are used in developed countries 
as well as in developing countries, but they are often replaced with stronger 
steel strapping. Other simple measures to reinforce the buildings are to use a 
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higher grade lumber that can withstand a higher pressure and that lasts 
longer. The spacing between the rafters is often made smaller and the chosen 
anchor bolt can also be spaced at a closer distance to strengthen the 
construction.  

As well as a round shape of the building, a conical shape of the roof also 
contributes to the round aerodynamic effect of the winds and can reduce the 
lateral forces due to wind loads by up to 50% compared to a typical gable 
roof (Deltec Homes, 2014). The eaves of many buildings are often made 
decoratively projecting out from the facades. From a hurricane perspective 
these should be reduced as much as possible since it provides the hurricanes 
with a lot of space to grab hold of, and lift the roofs from its construction 
(Figure 15). 

 
Figure 15 . The wind forces the roof up by grabbing hold of the eaves (Hurricane hotline, 2014) 
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8. Discussion and conclusion 

8.1 Construction and social structure – Small measures to improve 

To enable recognition of the shortcomings of the Jamaican constructions and 
social structure clarification is needed. A general interpretation of the 
country building methods can be made since this way extends across the 
island. The constructions are rarely made out of wood because of the 
country culture of concrete buildings. However the most common location 
of wooden structures is along the costs, a site usually exposed to a larger 
scale of hurricanes. The most extensive damage on houses that have been 
exposed to a hurricane in Jamaica is the destruction of the roofs. As 
mentioned in “Result and analysis”, the construction is today reinforced by 
using hurricane straps and anchor-bolts. A small measure to improve this 
reinforcement even more is to replace these hurricane straps with even 
stronger and larger steel strapping. The spacing between the rafters could 
also be reduced and multiplied to strengthen the construction and the 
extension of the eaves should be reduced to diminish the amount of space 
for the strong winds to grab hold of. The concrete walls has proven to be 
fairly solid, the structure contains a large amount of reinforcement and 
should continue to do. However a larger measure that could be involved 
from the very start of constructing the new house is a round shape of the 
building. This is something that Jamaica and other developing countries 
could learn from other developed countries since the round shape is 
expedient during hurricanes. As mentioned this also applies to the conical 
shape of the roof. If not all, at least one thing should be prioritized in making 
the constructions more resilient. 

8.2 Empowering local government in making cities hurricane resilient - 
recommendations 

Based on the interview with Le-Jean Powell, Disaster Coordinator of the 
Manchester Parish council and with Earl Dawkins, retired construction 
supervisor combined with literary studies (Malalgoda, 2014) the following 
recommendations are propound to develop the capacity of the local 
government in making their cities hazard resilient; 

• Identify local government challenges to understand how every 
municipality can be provided with the conditions of developing the 
resilience. 



  
 

25 
Josephine Nilsson 

 

• Implement Disaster Risk Reduction both on government- and local 
government level. 

• Make the municipalities more self-controlling. 

• Cooperate with foreign organizations in educating local government 
in disaster resilience and disaster prevention, so that they can 
continue working with educating their inhabitants. 

• Educate the government in understanding the importance of disaster 
resilience regarding the effect on the economy. This to make the 
problem more prioritized. 

• Provide de local government with the necessary tools, guidelines 
and techniques. 

• Construction and society planning should be harder implemented in 
the law. 

• Promote and educate about the importance of maintaining 
buildings. 

• Develop strict hazard risk maps and include these in building 
permissions. This is done today but needs to be done more careful 
and more frequently followed up. 

• Make every municipality responsible for the resilience in their 
Parish. 

A great part about empowering local government is simply about educating 
the local government staff. By starting with this, other measures can be done 
by the hands of the staff instead of the help of foreign organizations. 
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Appendixes 
Appendix A: Interview with Le-Jean Powell, Disaster Coordinator of the 
Manchester Parish council. 
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Appendix A 
Interview with Le-Jean Powell, Disaster Coordinator of the Manchester 
Parish Council 
 
Could you tell me about the work that you do as a Disaster Coordinator? 
Pretty much it is about making the parish resilient to any former hazards. Resilience is 
a big term, but it basically covers preparedness for earthquake, climate change 
adaptation etc.  
 
Do you have a disaster plan for the entire country or do you have one for every 
parish? 
We have a national disaster plan, some parishes have their own, I have been working 
on one for Manchester but we have different sectorial plans and the institutions would 
have their disaster plans. But the idea is to ensure that the parish has its own. A couple 
of communities have their own though. 
 
What different people participate in making the disaster plans?  
It has to do with stakeholder consultation, so you have private sectors, like different 
organizations. For example they have made a sustainable development plan for this 
parish which incorporates everything that you probably think about, building codes, 
the different DA’s, so this is a comprehensive plan which basically speaks to 
development in the parish.  
 
How do you build in the parish? 
Basically, what we do is that we have some places that we would identify as 
vulnerable. So therefore no development should take place there, so this plan would 
speak to that. So for every form of development, any kind of building that you need to 
put up, you need to come to the parish council first in order to get an approval. So 
what we do is that we dereference the location to see if it is a vulnerable area and for 
what kind of hazard. We also look at the plan to see that it is structurally strong. 
In the building codes we also have references of how you need to construct your 
house to ensure it’s strong enough to withstand a hazard. 
 
What do you need to do to construct your house to make sure that the chance of 
it surviving a hurricane is greater?  
To be honest, based on our economic situation, a lot of us are very poor. You will 
have some houses that were developed long ago, without a building code and without 
any former inspections from the government. They were developed with roofs that 
are, well in no time you lose them in case of a hurricane. In 1988 we had a major 
hurricane, hurricane Gilbert, and to an extent that basically informed the way that we 
develop our buildings and that after hurricane Gilbert a lot of roofs and the structure 
of buildings, they were demolished. So after that we ensured that when any   



  
 

Appendix A 2:(4) 
 

development is taking place we ensure that they have the proper beam, the hurricane 
straps which is a simple cheep and affordable thing that we use to affix the rafters to 
the roof to the walls.  
 
So you have the building codes but they are not always followed due to the 
poverty and the fact that it has been done a long time ago before the building 
codes even existed? 
Yes exactly. 
 
Is it due to the hazards that the constructions normally are made out of 
concrete? 
No I think that, that is probably just a cultural thing. But due to other hazards the 
benefits with concrete roofing can sometimes be questioned. The concrete roofs are 
valuable from a hurricane point of view, but in case of an earthquake a concrete roof 
can mean the death of the people living there. 
 
If there is a hurricane and several buildings are being demolished, in what way 
do you response and how long do it takes to rebuild the society again? 
Based on the state of our economy a lot of persons cannot afford insurance. So if we 
have a major disaster in the form of a hurricane the states can do so much and no 
more. So what has happened is that we receive donations from international 
organizations, I remember a couple of years ago we had a tropical storm, Nicole and 
there was a German government, some financial aid that purchased some building 
material to rehabilitate the damages structures. But for us, it is just a matter of 
sensitizing the persons about the importance of making their homes secure, that’s 
perhaps as much as we can do.  
 
There was a project a couple of years ago when SIDA from Canada came and it aided 
a project about building disaster resilient communities and for that project in one 
parish they aided in retrofitting the roofs in a community, with hurricane straps etc. 
 
So there is often international organizations that comes here to contribute with 
their knowledge and help? 
I am not sure about in what level, but often yes. However the Office of Disaster 
Preparedness and Emergency Management (ODPEM) continuously have that 
information coming out to the public. 
 
In some counties they have developed prefabricated building parts that you can 
use to quickly restore homes after disasters; this is not something that is being 
used here in Jamaica? 
No we don’t have that here. That is something that is novel, it hasn’t been adopted by 
the Jamaicans yet. 
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Are the policy response and preparedness prioritized if you compare to other 
political issues or does it come second hand? 
That is an interesting question. I think that we see it as important, maybe because I’m 
in this field I’m going to skew the response but, to be honest I don’t think that from a 
national perspective, the government invest a lot into this. A lot of the aid we get is 
from international donors in terms of the work that we do in disaster management. So 
I think the government sees it as important, but they don’t put the money where the 
mouth is, so it would be sidelined. Another sector or deportment would probably get 
more money than the disaster management. It is simply not financially prioritized but 
talked about a lot.   
 
If Jamaica would have unlimited amount of money, how do you think you would 
build? 
”To be honest I think, in terms of the structure, the walls and the foundation, those are 
built pretty well. I think we have a survey from the master builders association here in 
Jamaica that shows that based on our building codes we have adherence to it, but we 
have this culture with the roof, I don’t know if it is because of the temperature, but we 
don’t have a culture of decking with concrete. So I think we could look at that. But 
there is another concern about if we would have another major earthquake the roof 
could be coming down. But seeing that the probability of having a major hurricane is 
greater than having a major earthquake and based on what is happening with the 
climate, we will probably have more frequent hurricanes, based on this it could be a 
matter of prioritizing, So I would go for more decked buildings since the greatest loss 
we have in terms of buildings are the roofs coming off. Also the other challenge we 
have is where people build, they often build in vulnerable places. So if my country 
had the recourses I would aim for properly build decked houses built in non-
vulnerable places, and that would definitely reduce the economic loss of a hurricane. 
 
Is the disaster plan both for immediate actions and for long term development 
and disaster reduction? 
Yes, we have three major fazes that we look into; before, during and after. So the after 
would speak to rehabilitation and reconstruction – how do we build? Do we build the 
same way or better? But a lot of the focus in this disaster management, relatively new, 
seen that the last major, major hurricane was in 1988, and after that was in 2004. So 
the conversation is getting a new one again. We haven’t had anything major to speak 
to what we have planned for since 2004, so we haven’t had a tester yet. This is in both 
national level and community level also. 
 
In what ways do you think that construction and social structure is different in 
hurricane hit countries? 
I just think it´s the building construction materials, for example what you mentioned 
earlier, a lot of developed countries have a lot of prefabricated constructions. And if 
you notice here in Jamaica it is a lot of concrete, hard firm building materials, heavy 



  
 

Appendix A 4:(4) 
 

materials. So I don’t think that prefabricated constructions are the way to go in 
hurricane countries, because it might not be as solid. 
 
But the biggest damage from the hurricanes are the roofs? 
Yes for us here in Jamaica, it is definitely the roofs.  
 
So the concrete walls often survive the hurricanes? 
Yes a lot of the time they do. 
 
How about in areas where the social and economic problems are bigger? 
In these areas the devastations of the hurricanes are probably bigger. Because they 
often have walls made out of zinc which does not withstand the high winds. So in 
these areas the foundations get eroded, walls falling down etc. 
But the cost to them, and perhaps even the cost to the nation, to aid them in that 
rehabilitation process, to build the same way, its almost like critical. We had a 
campaign to speak to those persons who build like that in those places. But I’m not 
sure if we have a receptive culture, I think because of the frequency of these events 
are so apart, the message hasn’t really gotten home yet. So if we would have had a 
hurricane every year, then the persons maybe would think ”ok, I just really can’t 
afford to build like this anymore.” Even though it is cheaper now, it will cost more 
over the long term. So that is a big challenge that we need to overcome. 
 
Do you have anything else you would like to ad that could be important for me to 
know? 
Ok, we have for disasters some homes that I mentioned earlier, they are vulnerable to 
hurricanes. So if there is a major hurricane and you know your home is vulnerable, we 
have shelters for persons who need it. But some of these shelters, most of them are 
schools and we do inspections of these every year. But some of these building were 
not designed to accommodate persons during a hurricane. So we sometimes have 
problems with our shelters at our schools. So we look at, if in poor communities with 
very week buildings and we don’t have a nearby shelter, there is a problem. So we 
would need to look at some of our buildings that we use as shelters, to retrofit these so 
they can safely accommodate people during a hurricane. So that’s a direction that we 
perhaps need to take. So either we develop our country in terms of an economic 
direction where persons can afford to get their homes ready, hurricane resilient. Or we 
do it bitwise and make sure that someone is there to accommodate them in case of a 
hurricane. So the government needs to look at, ’How do we make our public 
buildings, government buildings, schools, how do we make these resilient do 
accommodate persons in the event of a disaster’. Other challenge may also be 
vulnerable communities who live on coastal areas. Here in Jamaica we are starting to 
see some effects of the climate change, where the sea-level are increasing so the water 
is eroding the building close to the ocean, so the foundations of the buildings close to 
the sea get destroyed. So if we have a major tidal wave or a hurricane that is causing 
major waves, those communities will be affected. 
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