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Introduction
Disaster preparedness is one of the important elements in disaster risk reduction and it 
encompasses community awareness, readiness to render appropriate responses and quick 
recovery (Ejeta et al. 2015). Despite its importance, less has been done globally to improve the 
levels of disaster preparedness (Paton 2003). Little has been documented on the levels of 
preparedness for specific types of disasters, specially for developing countries like Tanzania. 
Disaster preparedness can be enhanced through strengthening the community capacities, 
education and improving the preventive mechanisms (Mathbor 2007). Knowledge on the levels of 
preparedness can inform the disaster management process and lead to well-informed plans and 
decisions. On the other hand, lack of disaster preparedness as it has been reported in some 
categories of disaster such as floods and landslides (Miceli et al. 2008), hurricanes (Howe 2011), 
earthquakes (Srinivas & Nakagawa 2008) and fires (Kukali & Kabuka 2009) can result in negative 
economic and social consequences (Wilson et al. 2007). Therefore, preparedness becomes an 
important aspect for achieving sustainable disaster management. Disaster preparedness in this 
context is defined as the measures taken to prepare for and reduce the effects of disasters. This 
involves prediction, where possible prevention, mitigation, appropriate responses and effective 
coping mechanisms against the consequences. Prevention and reduction as well as appropriate 
responses depend much on the public awareness and the availability and condition of supportive 
facilities.

Fire disaster in buildings is among the known man-made disasters with the most devastating 
events that cost life and properties (Shaluf 2007; Xin & Huang 2013). Globally, many recurring fire 
incidences have been reported (Ibe et al. 2014). Apart from loss of property and life, fire disasters 
have been associated with prevalence of diseases that have been reported to contribute about 1% 
of the global diseases burden (Leistikow et al. 2000). The most devastating effects caused by fire 
in buildings, as recorded in literature, include the collapse of the World Trade Centre (Cowlard 
et al. 2013), the fire disaster in Sweden that occurred in 1998 killing 63 people (Cassuto & Tarnow 
2003), and the Mumbai and Sharjah high-rise buildings fire incidences to mention a few.

The impact of fire disasters has been very significant in high-rise buildings because most of them 
are not only publicly accessed but also do accommodate many people and valuable properties 
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(Murage 2012). In addition, fire outbreaks in high-rise 
buildings have been more complex because these are 
associated with rapid fire and smoke spread, difficult 
evacuation procedures and firefighting as well as the 
possibility of accidents (Ma & Guo 2012). Therefore, special 
attention will be focused on public high-rise buildings in 
this study.

Literature highlights the importance of having a set of 
actions in place to ensure that fire risks in high-rise buildings 
are minimised. One of the actions is the enforcement of 
building codes that advocates, among others, provision of 
the facilities for firefighting to ensure compliance to all the 
safety requirements (Hadjisophocleous & Benichou 1999). 
Another action is imparting knowledge on the use of the 
installed facilities and awareness on the appropriate 
responses in case of fire outbreaks (Takao et al. 2004). 
Unfortunately, both actions have been underrated in most 
of the buildings to such an extent that when fire incidences 
occur, people fail to respond appropriately (Kachenje et al. 
2010). Many buildings in developing countries cities are not 
equipped with the necessary firefighting facilities, which 
suggest that enforcement of building codes is still a 
challenge. Studies conducted in Tanzania, Kenya, Nigeria 
and Ghana confirm that lack of availability of facilities, 
poor conditions of the available facilities and lack of 
awareness among users are among the factors for high fire 
risks (Amoako 2014; Kachenje et al. 2010; Makachia et al. 
2014; Sankey et al. 2014).

This article presents the findings from a study that was 
conducted to assess the fire disasters preparedness among 
users of the high-rise buildings in higher learning institutions 
in Dar es Salaam Tanzania. Based on previous studies, it was 
established that factors, such as the presence and condition of 
firefighting facilities and the public awareness on the use of 
the facilities, among others, were the important and relevant 
factors for the prevention of fire disasters in buildings. While 
the presence and condition of firefighting facilities reveals the 
supportive capacity of the institution, public awareness 
highlights the public’s ability to render appropriate responses 
in case of fire outbreak. Study on the human awareness to fire 
hazards and the evaluation of the preparedness are among the 
key elements for assessing fire risks (Siu 1999). Literature 
indicates that fire risk is based on human behaviour (Kobes 
et al. 2008, 2010). Other scholars highlighted the assessment of 
the risks and the public perceptions as an essential element for 
reducing the risks and that it is important to include social 
aspects in the provision of fire safety and management (Chow 
& Hung 2010; Gwynne 2008; Ibrahim et al. 2011; Zmud 2008). 
Therefore, this article provides important knowledge for users 
of high-rise buildings, specifically those in public institutions 
on how to improve the fire disaster preparedness. The study 
among other issues explored the rate of visitations to the 
buildings; the availability and condition of the firefighting 
facilities; accessibility to the available facilities; awareness on 
the presence and location of the escape ways; knowledge on 
how to operate the facilities; frequency of trainings and fire 
drills; and the level of awareness and the ability to 
appropriately respond in case of fire outbreak.

Methodology
Choice of the case study and sampling
The case study was conducted in Dar es Salaam, the largest 
City in Tanzania having a variety of mixed cultures and with 
an estimated population of 4.4 million people. The choice of 
the city was based on the highest number of training 
institutions and the best heterogeneous representation of the 
institutions. The institutions available in the city were 
identified and classified according to two categories, that is, 
being public or private and being university or college. In 
Tanzania, universities fall under the Tanzania Commission 
for Universities (TCU) and colleges fall under the National 
Council for Technical Education (NACTE). Non-probability 
sampling method was used to select a sample size of 15% 
from both categories (Table 1). Criteria for selecting an 
institution were the number of users (regular users and 
visitors) and the presence of multi-storey buildings. The total 
number of respondents was 250, whereby at least 10 
permanent workers, 10 students (regular visitors for lectures) 
and 5 visitors (normal official visitations) were interviewed 
from each of the selected institution.

Multi-storey buildings were of interest because they harbour 
a large number of people and properties but also the fact 
that whenever a fire outbreak occurs, the magnitude of the 
impacts in such buildings becomes high as compared to 
single-storey buildings. Purposive sampling was used to 
sample a building within the selected institutions; however, 
the criteria for sampling in this case were the number of 
storeys and users. Selection of the interviewees (users of the 
building) was done using the random sampling method 
while that of the key informants for the sampled building 
was done purposively to include the Estate Managers or 
Heads of the Institutions. Locations and the details of the 
selected institutions are as shown in Figure 1 and Table 2.

Data collection methods and analysis
Data were collected using structured questionnaires 
administered to different users of the buildings including the 
owners and managers of the buildings, workers and students 
as well as visitors to the buildings. Field observations 
accompanied by photographic registration were employed to 
substantiate the information collected. Positions of the 
institutions were recorded using Geographical Positioning 

TABLE 1: Higher learning institutions in Dar es Salaam and sampling.
S/N Category of institution Number of institutions available in 

the sampling unit (sampling frame)
Size of sample

1 Public universities and 
colleges in Dar es Salaam

5 2

2 Private universities and 
colleges in Dar es Salaam

6 2

3 Public institutions under 
NACTE in Dar es Salaam

13 3

4 Private institutions under 
NACTE in Dar es Salaam

42 3

Total - 66 10

Source: Tanzania Commission for Universities, NACTE
NACTE, National Council for Technical Education.

http://www.jamba.org.za


Page 3 of 9 Original Research

http://www.jamba.org.za Open Access

0 3000 6000 9000 12 0001500
Kilometres 

LS

IFMIAE

OUT

MCN

HKMU

DUCE

Mt. SBC

TUDARCo

Mt UHSTC

Legend
Loca�on of Ins�tu�ons

Dar es Salaam city

FIGURE 1: Location of the institutions under study.

http://www.jamba.org.za


Page 4 of 9 Original Research

http://www.jamba.org.za Open Access

System handset and the information was handled in the GIS 
environment using the ArcGIS 10 software. Data analysis 
was done using SPSS software, and the information was 
correlated with previous related studies.

Results and discussion
Information about the buildings
All the selected buildings were multi-storey with the number 
of storeys ranging from 4 to 11 (Table 3). Further details 
indicate that the oldest buildings are the Hubert Kairuki 
Memorial University (HKMU), Institute of Adult Education 
(IAE), Institute of Finance Management (IFM) and Massana 
College of Nursing (MCN) while the most recent are Tumaini 
University (TUDARCo), Dar es Salaam University College of 
Education (DUCE), Open University of Tanzania (OUT) and 
Mt. Sinai Business College (Mt. SBC). The findings show that 
there were a significant numbers of users and visitors in all 
the buildings, which implies that in the case of an event of 
fire outbreak, adverse impact may occur. Almost all the 
sampled buildings (70%) had some firefighting water storage 
facilities. The presence of firefighting water storage facilities 
suggests compliance with building requirements for fire 
responding.

Category of respondents
It was established that more than 90% of the respondents were 
the main occupants (students and workers) of the buildings 
and the rest were visitors who occasionally pay a visit to the 
buildings (Table 4). Of the respondents, 51.4% were female and 
48.6% male respondents. The duration of time for which the 
users have been using the building was 48.2% within 0–1 year, 
37.3% within 2–4 years and 13.3% within 5–10 years. This 
shows that a significant number of users were relatively new 
to the building. It also highlights the importance of regular 
schedule of trainings to capture the new users because learning 
institutions admit new students each year.

Available firefighting facilities and their 
condition
All the buildings were equipped with fire extinguishers and 
several others had more than one type of firefighting facilities 
(Table 3). The additional observed firefighting facilities include 
the horse-reel system, detection and alarm system and sprinkler 
fire system. However, it was learnt that, despite their presence, 
the installed facilities from 30% of the institutions were non-
functioning (Table 5). Also, firefighting facilities from 60% of the 
institutions were not serviced, which means that despite their 
presence they would not deliver the intended function and 
hence be ineffective for firefighting. This observation may be 
associated with lack of awareness or the lack of commitment 
among the managers of the buildings. Absence or lack of 
maintenance of the installed facilities is considered to be one of 
the major obstacles to fire prevention; therefore, institutions 
lacking on this aspect are highly vulnerable to fire hazards.

Accessibility among other factors has been identified as the 
most important factor that can affect fire preparedness 

TABLE 2: Institution sampled for the study.
S/N Selected institutions Type of institution Number of buildings 

with multi-storey

1 Dar es Salaam University College of 
Education (DUCE) 

Public university 11

2 Open University (OUT) Public university 6

3 Hubert Kairuki Memorial University 
HKMU)

Private university 2

4 Tumaini University (TURDARCo) Private university 1

5 Institute of Finance Management 
(IFM) 

Public institutions 
under NACTE 

4

6 Law School of Tanzania (LS) Public institution 
under NACTE

3

7 Institute of Adult Education (IAE) Public institution 
under NACTE

1

8 Massana College of Nursing (MCN) - 1

9 Mt. Sinai Business College (Mt. SBC) Private institutions 
under NACTE

3

10 Mt Ukombozi Health Sciences 
Training Centre (Mt. UHSTC)

Private institution 1

NACTE, National Council for Technical Education.

TABLE 3: Information about the selected buildings.
S/N Institution Name of building Number of 

stories
Use of building Year of 

operation
Average number 

of users
Average number 

of visitors
Firefighting water 

storage (m3)
Firefighting 
facilities available

1 DUCE Teachers Professional Centre (TPC) 4 Office and lectures 2014 60 20 FE, HR, FA and SFS
2 OUT Open and Distance Learning (ODL) 

Tower
10 Multi-use 2013 150 70 15 FE, HR and FA

3 HKMU Kairuki Hospital 10 Multi-use 1987 250 100 24 FE and HR
4 TURDARCo New Tower 11 Multi-use 2015 2160 60 48 FE, HR, and FA
5 IFM Block D 6 Multi-use 1992 520 100 40 FE and HR
6 LS Teaching Block 4 Office and lectures 2012 750 25 10 HR and FA
7 IAE IAE Block 4 Multi-use 1975 500 100 1 FE, HR and FA
8 MCN Masana Hospital 4 Multi-use 1995 250 120 - FE
9 Mt. SBC Teachers Education Department 4 Multi-use 2012 100 - FE
10 Mt. UHSTC Mt. Ukombozi Building 4 Multi-use 2009 200 50 - FE

FE, Fire extinguisher; HR, Horse reel; SFS, Sprinkler fire system; FA, Fire detection and alarm system; DUCE, Dar es Salaam University College of Education; OUT, Open University of Tanzania; HKMU, 
Hurbert Kairuki Memorial University; TURDARCo, Tumani University Dar es Salaam College; IFM, Institute of Finance Management; LS, Law School; IAE, Institute of Adult Education; MCN, Massana 
College of Nursing; Mt. SBC, Mt. Sinai Business College; Mt. UHSTC, Mt Ukombozi Health Science Training Centre.

TABLE 4: The number and type of respondents from each institution type.
Type of institution Category of respondent Total

Student Worker Visitor

Public university 21 19 10 50
Private university 21 19 10 50
Public institution under NACTE 31 32 12 75
Private institution under NACTE 37 28 10 75
Total 131 98 42 250

NACTE, National Council for Technical Education.
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(Márquez Sierra et al. 2012). A firefighting facility that is 
inaccessible or difficult to access does not offer good 
opportunity for emergency actions. For instance, in case of 
flaring and raging fire, an individual may be obstructed from 
reaching the facility. On this issue, the study looked at the 
distance from the users to the nearest firefighting facility and 
found that most of the facilities were within the recommended 
10 m from the user’s desk or station (48.2% of respondents 
were within 0 m – 5 m, 30.9% within 6 m – 10 m and the rest 
above 10 m). Firefighting facilities located more than 10 m 
away from the working desk or station make it difficult to 
access and are hence unreliable in the time of emergency.

In terms of the awareness on the presence and position of the 
escape ways for use in case of outbreak, it was found that 
58.6% of the respondents knew the positions and 41.4% of the 
respondents were not aware of the positions. Comparing the 
institutions from the two categories under study, it was 
observed that institutions under NACTE had relatively 

higher proportion of individuals who are unaware of the 
presence and position of the escape ways as compared to 
universities (Figure 2). Field observations clearly established 
that even in buildings where the escape ways are seen, some 
individuals would still not be able to locate their positions, 
implying that the main problem was lack of awareness or 
negligence. Because the presence of the escape ways and the 
public awareness on their positions are mentioned as 
important elements for safety of the users of the building, 
failure to identify those positions is therefore one of the risky 
factors (Botchway & Boatemaa-Oti 2012).

Knowledge on how to operate the installed 
facilities
The study explored the ability of individuals to operate the 
installed facilities and found that 51% of all the respondents 
were not able to operate the installed equipment, while the  
rest were able to. In comparison, institutions such as IAE, OUT, 
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FIGURE 2: Knowledge on the location of the escape ways. (a) Responses per institution and (b) responses per institution category. 

TABLE 5: Fire hazard indicators for building.
Institution/building More people 

than design 
capacity

Presence of 
non-functioning 

facilities

Facilities not 
serviced

Presence of 
hazardous 

materials or 
activities

More than 
100 people 
gather in a 

common venue

Enough 
firefighting 

water stored

Building access 
points for fire 
service easily 

identified

Door for public 
lectures opens 

outward

Fire assembly 
points present 

and easily 
accessed

Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No

TURDARCo-New Tower x - - x - x - x x - x - x - x - - x
Mt. SBCEducation 
Department Building

- x - x x - x - x - - x x - - x x -

Mt. UHSTC-Building - x - x - x x - x - - x - x x - - x
OUTODL Tower - x x - x - - x x - - x x - - x x -
LS-Teaching block - x - x x - - x x - - x - x x - - x
MCN-Hospital Building x - - x - x x - x - - x - x x - - x
HKMU- Hospital Building - x x - x - x - x - x - - x x - - x
IAEBuilding x - x - x - x - x - - x x - x - x -
DUCE- Teachers Professional 
Centre building

- x - x x - - x - x - x - x x - - x

IFM-Block D  x - - x - x - x x - x - x - - x x -

TURDARCo, Tumani University Dar es Salaam College; Mt. SBC, Mt. Sinai Business College; Mt. UHSTC, Mt Ukombozi Health Science Training Centre; OUT, Open University of Tanzania; ODL, Open 
and Distance Learning; LS, Law School; MCN, Massana College of Nursing; HKMU, Hurbert Kairuki Memorial University; IAE, Institute of Adult Education; DUCE, Dar es Salaam University College of 
Education; IFM, Institute of Finance Management.
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Mt. SBC had more people without the knowledge on how to 
operate the facilities than the rest. This implies that the users of 
buildings in those institutions have low capacity to control and 
manage fire outbreaks as compared to the rest of the institutions 
(Figure 3). It was also found that public institutions had many 
more people who were not able to operate the installed 
facilities than the private institutions (Figure 3), which implies 
that public institutions have high fire risk as compared to 
the private institutions. Lack of training and orientation on fire 
safety in the buildings was pointed out (92.7% of respondents) 
as the reason for lack of knowledge.

Training and fire drills
The study revealed that training was not regularly conducted 
among the institutions. Of the respondents, 80.7% had never 

received any sort of training on how to operate the fire 
equipment and the basics for firefighting, while only 19.3% 
had received some training. Among those who were trained, 
about 76.6% of them had received such training more than a 
year ago; most of the trained were from private universities 
and institutions. Generally, lack of regular training to users 
of their buildings on fire safety was reported in almost all 
institutions under study, with public universities and private 
institutions under NACTE being the worst off (Figure 4). 
Similar finding was recorded in Kenya, where more than 
74% of the local university employees were reported to have 
never received any training (Makachia et al. 2014).

Likewise, findings on the presence of fire drills were not 
good. Despite the fact that an effective fire preparedness 
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programme requires fire drills be conducted after a certain 
time interval, findings from the study revealed that 95.6% of 
the respondents had never participated in any fire drill. This 
implies that fire drills are not part and parcel of the safety 
programmes for the institutions.

Assistance and response in events of fire 
outbreak
Another important element that was investigated is the 
knowledge of users of the building on whether they would 
seek appropriate assistance in case of fire outbreak. Results 
showed that about 81.5% of the respondents had no contact 
details of fire brigade or any other fire outbreak responders 
whose help can be called on in the event of a fire outbreak. 
Comparison between the public and private institutions 
shows that private institutions had more people with the 
contact details of fire responders than the public (Figure 5). 
Similar findings were recorded in a study conducted in 
Nigeria, where more than 85% of the interviewed students 
had no phone number for the fire service office (Sankey et al. 
2014). No or delayed communication can always be 
experienced in case of fire outbreak without having in place 
the contacts of the fire responders, a situation that would 
magnify the impact of fire disasters.

Human behaviour in case of fire outbreaks has been 
identified as one of the important elements for fire disaster 
management (Kobes et al. 2010). Human-first response in 
case of outbreak was explored and results showed that 63.1% 
of the respondents would react by running away in case of 
fire outbreak and 22.1% would seek assistance from fire 
brigade. This implies that, in an event of fire outbreak, 
confusing mixed reactions would be experienced that would 

lead to disruption of the rescue and response operations. 
Because behaviour can be tamed through training and 
awareness sessions, people need to be enlightened and 
prepared especially through fire drills to be able to act 
appropriately in case of fire outbreak.

Fire hazard situational analysis
Situational analysis of the buildings revealed that most of 
the buildings lack the necessary means and facilities for 
firefighting. For example, it was evident that apart from 
40% of the buildings being occupied with a greater number 
of people than the designed capacities, 30% of the buildings 
had non-functioning firefighting facilities. Furthermore, 
60% of the buildings had facilities that were not serviced; 
50% of the buildings did store some hazardous materials; 
90% of the buildings had sessions that gather more than 
100 people in a single venue; 70% of the buildings did not 
have enough water for firefighting; 50% of the buildings 
had access points for fire service that were not easily 
identifiable; and 60% of the buildings had no identifiable 
fire assembly points (Table 5). This suggests that fire 
preparedness is given low priority in many high-learning 
institutions. Installation of the basic firefighting facilities is 
a requirement by the existing legislation and building 
codes that requires developers to ensure that all the 
buildings are equipped with firefighting facilities. The 
observed situation indicates that there is non-adherence 
and negligence to comply with the regulations. Factors for 
negligence need to be further studied. Knowledge on 
such underlying factors can supplement the information 
obtained from this study and be used for setting proper fire 
safety management strategy.
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Recommendations
Based on the findings, fire disasters management for high-
rise buildings is a challenge. To ensure that the situation is 
improved, the author recommends that there should be some 
mechanisms to ensure strict adherence to the building codes 
and the fire safety provisions by managers of the high-rise 
buildings. To arrive at this, responsible government bodies 
can strengthen the enforcement of laws and improve the 
monitoring framework. Among several other elements, the 
following should be given enough emphasis:

•	 Establishment and implementation of regular 
maintenance schedules to ensure that the firefighting 
facilities do function all the time.

•	 Design and implementation of regular training 
programmes on fire safety and prevention to ensure that 
the knowledge and awareness levels of building users are 
improved.

•	 Firefighting basics should be integrated in the training 
curriculums of the institutions and be delivered at the 
beginning of teaching programme to focus on new 
entrants.

•	 Induction programmes to new staff should include fire 
safety training among others to increase the knowledge 
and awareness of the new staff on fire prevention and 
management.

Conclusion
Fire preparedness in terms of presence of necessary 
firefighting facilities, knowledge and awareness among 
the users of the buildings for the higher learning 
institutions has not received its paramount importance. It 
has been clearly shown that higher learning institutions in 
Tanzania are generally not well prepared for fire outbreaks. 
While lack of adequate provision and maintenance of 
firefighting equipment or facilities have been spotted, the 
lack of knowledge and skills among users of the building 
to use and offer appropriate response in case of fire 
outbreaks have been also highlighted. Analysis of the 
situation in terms of fire preparedness reveals that most 
institutions are at a high risk for fire. Despite the fact that 
the underlying factors for the situation are not well known, 
lack of commitment among the managers of institutions 
and buildings in ensuring that fire outbreaks are prevented 
and well managed is one of the suggested factors. 
However, more research is needed to identify the actual 
underlying factors and the appropriate interventions. 
Considering the importance and contribution of the 
higher learning institutions to local and international 
development, the identified shortcomings should be 
appropriately addressed by the responsible parties based 
on the recommendations given.

Acknowledgements
The Partners Enhancing Resilience for People Exposed to 
Risks (Peri Peri U) project for funding the research as well as 
the research assistants Cosmas Judas and Vedasto Mabwa for 
assisting in data collection and entry.

Competing interests
The author declares that he has no financial or personal 
relationships that may have inappropriately influenced him 
in writing this article.

References
Amoako, T., 2014, ‘Assessment of domestic fire management in Kumasi Metropolis’, 

B.A (Integrated Development Studies), Kwame Nkrumah University of Science and 
Technology.

Botchway, E.A. & Boatemaa-Oti, A., 2012, ‘An audit of the egress system in multi-
storey annexes of four halls of residence at KNUST, Kumasi, Ghana’, Journal of 
Science and Technology 32, 49–60.

Cassuto, J. & Tarnow, P., 2003, ‘The discotheque fire in Gothenburg 1998: A tragedy 
among teenagers’, Burns 29, 405–416. http://dx.doi.org/10.1016/S0305-
4179(03)00074-3

Chow, W.K. & Hung, W.Y., 2010, ‘Scheme for determining additional fire safety 
provisions for tall buildings’, Journal of Applied Fire Science 19, 341–367. http://
dx.doi.org/10.2190/AF.19.4.d

Cowlard, A., Bittern, A., Abecassis-Empis, C. & Torero, J., 2013, ‘Fire safety design for 
tall buildings’, Procedia Engineering 62, 169–181. http://dx.doi.org/10.1016/j.
proeng.2013.08.053

Ejeta, L.T., Ardalan, A. & Paton, D., 2015, ‘Application of behavioral theories to disaster 
and emergency health preparedness: A systematic review’, PLoS Currents 7, n.p. 
http://dx.doi.org/10.1371/currents.dis.31a8995ced321301466db400f1357829

Gwynne, S.M.V., 2008, ‘Helping people on their own terms: Developing inclusive 
emergency procedures’, Fire Technology 44, 439–461. http://dx.doi.org/10.1007/
s10694-007-0039-z

Hadjisophocleous, G.V. & Benichou, N., 1999, ‘Performance criteria used in fire safety 
design’, Automation in Construction 8, 489–501. http://dx.doi.org/10.1016/
S0926-5805(98)00096-X

Howe, P.D., 2011,‘Hurricane preparedness as anticipatory adaptation: A case study of 
community businesses’, Global Environmental Change 21, 711–720. http://dx.doi.
org/10.1016/j.gloenvcha.2011.02.001

Ibe, K., Elemike, E. & Chukwuma, S., 2014, ‘Fire extinguishing strength of the 
combustion product of wood saw dust (ash)’, Journal ofApplication Science and 
Environmental Management 18, 553–557.

Ibrahim, M.N., Abdul-Hamid, K., Ibrahim, M.S., Mohd-Din, A., Yunus, R.M. & Yahya, 
M.R., 2011, ‘The development of fire risk assessment method for heritage building’, 
Procedia Engineering 20, 317–324. http://dx.doi.org/10.1016/j.proeng.2011.11.172

Kachenje, Y., Kihila, J. & Nguluma, H., 2010, ‘Assessing urban fire risk in the central 
business district of Dar es Salaam, Tanzania’, Journal of Disaster Risk Studies 3, 
321–334. http://dx.doi.org/10.4102/jamba.v3i1.33

Kobes, M., Helsloot, I., De Vries, B. & Post, J.G., 2010, ‘Building safety and human 
behaviour in fire: A literature review’, Fire Safety Journal 45, 1–11. http://dx.doi.
org/10.1016/j.firesaf.2009.08.005

Kobes, M., Post, J., Helsloot, I. & Vries, B., 2008, ‘Fire risk of high-rise buildings based 
on human behavior in fires’, First International Conference on fire Safety of High-
rise Buildings, Bucharest, Romania, May 07–09, 2008.

Kukali, A.N. & Kabuka, E.K., 2009, ‘Fire disasters in secondary boarding schools in 
Kenya’, Journal of Disaster Management and Risk Reduction 3, 60–71.

Leistikow, B.N., Martin, D.C. & Milano, C.E., 2000, ‘Fire injuries, disasters, and costs 
from cigarettes and cigarette lights: A global overview’, Preventive Medicine 31, 
91–99. http://dx.doi.org/10.1006/pmed.2000.0680

Ma, Q. & Guo, W., 2012, ‘Discussion on the fire safety design of a high-rise building’, 
Procedia Engineering 45, 685–689. http://dx.doi.org/10.1016/j.proeng.2012. 08.223

Makachia, G.L., Gatebe, E. & Makhonge, P., 2014, ‘Evaluation of fire safety measures 
at local universities in Kenya with reference to fire risk reduction rules ln59, 2007’, 
Journal of Agriculture, Science and Technology 16, 172–186.

Márquez Sierra, F.J., Rubio-Romero, J.C. & Rubio Gámez, M.C., 2012, ‘Status of 
facilities for fire safety in hotels’, Safety Science 50, 1490–1494. http://dx.doi.
org/10.1016/j.ssci.2012.01.006

Mathbor, G.M., 2007, ‘Enhancement of community preparedness for natural 
disasters: The role of social work in building social capital for sustainable disaster 
relief and management’, International Social Work 50, 357–369. http://dx.doi.
org/10.1177/0020872807076049

Miceli, R., Sotgiu, I. & Settanni, M., 2008, ‘Disaster preparedness and perception of 
flood risk: A study in an alpine valley in Italy’, Journal of Environmental Psychology 
28, 164–173. http://dx.doi.org/10.1016/j.jenvp.2007.10.006

Murage, J.G., 2012, Factors influencing fire disaster preparedness in the central 
business District of Nyeri town, Nyeri county, Project Planning and Management, 
University of Nairobi, Nairobi.

Paton, D., 2003, ‘Disaster preparedness: A social cognitive perspective’, Disaster 
Prevention and Management: An International Journal 12, 210–216. http://dx.
doi.org/10.1108/09653560310480686

Sankey, A.N., Joshua, I.A. & Omole, N.V., 2014, ‘Safety awareness of emergency among 
students of astate university in Northwestern Nigeria’, Science World Journal 9, 
28–33.

Shaluf, I.M., 2007, ‘An overview on disasters’, Disaster Prevention and Management: An 
International Journal 16, 687–703. http://dx.doi.org/10.1108/ 0965356071 0837000

http://www.jamba.org.za
http://dx.doi.org/10.1016/S0305-4179(03)00074-3
http://dx.doi.org/10.1016/S0305-4179(03)00074-3
http://dx.doi.org/10.2190/AF.19.4.d
http://dx.doi.org/10.2190/AF.19.4.d
http://dx.doi.org/10.1016/j.proeng.2013.08.053
http://dx.doi.org/10.1016/j.proeng.2013.08.053
http://dx.doi.org/10.1371/currents.dis.31a8995ced321301466db400f1357829
http://dx.doi.org/10.1007/s10694-007-0039-z
http://dx.doi.org/10.1007/s10694-007-0039-z
http://dx.doi.org/10.1016/S0926-5805(98)00096-X
http://dx.doi.org/10.1016/S0926-5805(98)00096-X
http://dx.doi.org/10.1016/j.gloenvcha.2011.02.001
http://dx.doi.org/10.1016/j.gloenvcha.2011.02.001
http://dx.doi.org/10.1016/j.proeng.2011.11.172
http://dx.doi.org/10.4102/jamba.v3i1.33
http://dx.doi.org/10.1016/j.firesaf.2009.08.005
http://dx.doi.org/10.1016/j.firesaf.2009.08.005
http://dx.doi.org/10.1006/pmed.2000.0680
http://dx.doi.org/10.1016/j.proeng.2012.08.223
http://dx.doi.org/10.1016/j.ssci.2012.01.006
http://dx.doi.org/10.1016/j.ssci.2012.01.006
http://dx.doi.org/10.1177/0020872807076049
http://dx.doi.org/10.1177/0020872807076049
http://dx.doi.org/10.1016/j.jenvp.2007.10.006
http://dx.doi.org/10.1108/09653560310480686
http://dx.doi.org/10.1108/09653560310480686
http://dx.doi.org/10.1108/09653560710837000


Page 9 of 9 Original Research

http://www.jamba.org.za Open Access

Siu, M.L., 1999, ‘A fire safety assessment for existing buildings’, Fire Technology 35, 
131–152. http://dx.doi.org/10.1023/A:1015463821818

Srinivas, H. & Nakagawa, Y., 2008, ‘Environmental implications for disaster preparedness: 
Lessons learnt from the Indian Ocean Tsunami’, Journal of Environmental 
Management 89, 4–13. http://dx.doi.org/10.1016/j.jenvman. 2007.01.054

Takao, K., Motoyoshi, T., Sato, T., Fukuzondo, T., Seo, K. & Ikeda, S., 2004, ‘Factors 
determining residents’ preparedness for floods in modern megalopolises: The case 
of the Tokai flood disaster in Japan’, Journal of Risk Research 7, 775–787. http://
dx.doi.org/10.1080/1366987031000075996

Wilson, S., Temple, B., Milliron, M., Vazquez, C., Packard, M. & Rudy, B., 2007, ‘The 
lack of disaster preparedness by the public and it’s affect on communities’, The 
Internet Journal of Rescue and Disaster Medicine 7, 1–8.

Xin, J. & Huang, C., 2013, ‘Fire risk analysis of residential buildings based on 
scenario clusters and its application infire risk management’, Fire Safety Journal 
62, 72–78. http://dx.doi.org/10.1016/j.firesaf.2013.09.022

Zmud, M., 2008, ‘Public perceptions of high-rise building emergency evacuation 
preparedness’, Fire Technology 44, 329–336. http://dx.doi.org/10.1007/s10694-
008-0057-5

http://www.jamba.org.za
http://dx.doi.org/10.1023/A:1015463821818
http://dx.doi.org/10.1016/j.jenvman.2007.01.054
http://dx.doi.org/10.1080/1366987031000075996
http://dx.doi.org/10.1080/1366987031000075996
http://dx.doi.org/10.1016/j.firesaf.2013.09.022
http://dx.doi.org/10.1007/s10694-008-0057-5
http://dx.doi.org/10.1007/s10694-008-0057-5

	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_ENREF_30
	_ENREF_31

