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The study was carried out to determine the level of fire safety awareness 
among workers and the level of fire safety practice in workplaces in Port 
Harcourt. The primary data were collected by means of questionnaires 
administration to 210 workers randomly selected from 5 out of 8 Local 
Government Areas at different workplaces in Port Harcourt with response 
rate of 100.  The workplaces covered in the study are Construction, Health 
Sector, Education, Exploration and Production, Oil and Gas Servicing and 
others. A two-stage cluster random sampling method was used to select the 
study population. Twenty questions were designed as questionnaire 
parameters; the first ten are to assess the level of fire safety awareness 
amongst workers while the second ten are to evaluate the fire safety practice 
at workplaces. Each question (parameter) is of objective format with only 
one correct answer. The approach was necessary to facilitate the evaluation 
of Kendall’s coefficient of concordance (W), that is, the degree of agreement 
amongst the respondents. The results revealed that 65 out of 100 
respondents confirmed knowledge of both fire safety awareness and 
practice in their workplaces. Most workers (61%) do not know how many 
types of portable fire extinguishers exist and majority of workplaces do not 
conduct fire drills to test their emergency preparedness. The gaps found 
were mainly in the Health and Education sectors.  Kendall’s analysis 
revealed a high degree of agreement among respondents on both fire safety 
awareness (0.99) and fire safety practice (0.98), respectively. 
 
Key words: Fire safety, awareness, practice, Kendall’s Coefficient, greater Port 
Harcourt. 

 
 
INTRODUCTION 
  
Fire is a dominant hazard in the workplace. Human factors 
such as carelessness, negligence and lack of fire safety 
awareness are some of the leading causes of fire outbreaks. 
Despite the technological advancement in fire safety, fire 
remains the leading cause of lives and property loss at 
commercial and industrial facilities worldwide (Blank, 
2004) and fire could lead to the premature winding up of an 
organisation no matter how big it is.  

Management commitment to fire safety is reinforced by 
having the right people, procedures and systems in place 
but most times an investigation into a workplace incident 
reveals a gap between the mainstream business and safety 
management (Scott, 2010). For instance, there was a fire 

incident in a plastic factory in Ikorodu, Lagos, Nigeria in 
2002 where many workers were roasted to death at night 
because the owners of the factory locked the workers in. 
This high disregard for human life stems from the reality 
that management of some organizations focus primarily on 
financial gain and tend to view any investment in safety 
management as a distraction. Scott (2010) reported that 
the Financial Times newspaper conducted a global multi-
industry survey of 650 executives in the energy, financial, 
manufacturing, life science, technology and transportation 
industries. It concluded that many companies are going 
through changes but their risk management systems are 
not   very   effective. More  than  one  third of the executives  
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considered their biggest challenge as that of aligning risk 
data to strategies and operations.  

The US Marine Municipal Association reports that about 
15% of fires result from equipment failure while 85% are 
caused by factors related to human behavior (RMS, 2004).  
In 1974 at Flixborough, UK a factory fire claimed 18 lives 
and injured 38 people.  Investigation revealed that  plant 
modification, design, construction and layout of the plant 
failed to consider the potential for a major disaster 
happening instantaneously (ICB, 2010).  

In January 2003, devastating fires and explosions 
destroyed a North Carolina Pharmaceutical Plant, 6 lives 
were lost and 38 workers injured.  The investigation 
revealed that there were inadequacies in hazard 
assessment, communication and Engineering Management 
(CSB, 2004).  In 2005, a fire incident in Texas City Refinery 
claimed 15 lives and injured 170 workers.  Factors 
responsible were operator error, equipment risk and staff 
management failures and working culture at the site (Body, 
2010). 

A recent study by the Fire Disaster Prevention & Safety 
Awareness Association of Nigeria (FDPSAAN, 2008) 
revealed that there is significant low level of awareness on 
fire safety in Nigeria.  About 2% of 140 million people in the 
country have basic fire safety knowledge, while 80% lack 
such knowledge. 

Asodike and Abraham (2011) in their survey of safety 
practice in some schools in Port Harcourt opined that 
perhaps the rare incidence of fire outbreak in schools in 
Nigeria accounts for the lack of acquisition of fire 
extinguishers and organised periodic safety training for 
staff. A study on fire safety practice by Ajao and Ijadunola 
(2013) in Ile-Ife, Nigeria revealed that majority (62%) of 
the respondents had good to excellent knowledge of 
preventing fire outbreaks in offices. Only 28% of the 
premises had functioning wall fire extinguishers. Less than 
10% of the premises had smoke detector, fire alarm, fire 
exits and emergency lighting system, respectively. Their 
study concluded that there was poor practice of fire safety 
in offices in Ile-Ife. 
 
Workplace fire safety requirements 
 
Companies use different methods for developing 
preparedness plans, depending on the size of the facility, 
the number of employees, and the type of operations. Small 
companies (for example, beauty salons or medicine stores) 
might have relatively simple plans whereby the company 
owner tells employees where the exits are located, what the 
alarm sounds like, and which emergency service numbers 
to use. In contrast, employers in large organizations, with 
multiple sites, greater variability in operations, or large 
numbers of employees (as seen in the oil and gas industry) 
may develop complex preparedness plans that cover all 
types of facilities (Ball, 2001). In facilities where the 
evacuation of occupants during a drill is unrealistic, such as 
in health care facilities, fire drills involving staff may serve 
the purpose.  

 
 
 
 
In buildings where the occupant load is of a changing 
character, such as hotels or department stores, no regularly 
organized emergency egress and relocation drill is possible. 
Egress and relocation drills are to be limited to the regular 
employees who can be taught the proper procedure and be 
trained to properly direct other occupants of the building in 
case of emergency evacuation or relocation (Demers and 
Jones, 2001). The National Building Code of Nigeria 
classifies buildings into groups according to use or number 
of occupants. The code prescribes the minimum post 
construction requirements as regards fire installations for 
each group. No two groups have the same fire protection 
requirements because of the differences in the hazards that 
exist in them, what the building is used for, the height of the 
building and the number of occupants (NBC, 2006).  
 
Fire Safety Regulation in Nigeria 
 
The Nigerian federal laws regulate safety practices of 
organizations in the country but most times the effects of 
these laws are not felt mainly because the laws are poorly 
enforced. A lot of challenges have been attributed to this 
lack of effect. For instance, the manufacturing industries in 
Nigeria often perceive government safety standards as an 
attempt to increase production costs. This is due to lack of 
an acceptable template for setting attainable standards and 
safety performance for the manufacturing industry 
(Adebiyi and Owaba, 2009). In most developing nations 
(Nigeria inclusive), important services such as preventive 
maintenance programs and regular fire safety inspections 
are mostly implemented by subsidiaries of multinational 
corporations. These multinationals often adopt a policy of 
having their corporate standards in addition to the 
requirements of the host country (Attlan, 2003; Firth and 
Stickles, 2012).  

Another common problem is that the developing nations 
often adopt standards modelled after technologically 
advanced western countries. These standards are usually 
complex and difficult for the developing nations to 
implement. In order to tackle the above problems and in 
turn enhance fire safety in workplaces in Port Harcourt 
there is need to determine the baseline level of fire safety 
awareness among workers and fire safety practice in 
workplaces, so that improvements can be made where gaps 
are identified. 
 
 
MATERIALS AND METHOD 
 
Study Area 
 
This study area is the Greater Port Harcourt city   located in 
the Niger Delta region of Nigeria along the Bonny River, 
66km from the Gulf of Guinea. It lies on the geographical 
coordinates of 4° 47l 27ll and 6° 59l 54ll. The Greater Port 
Harcourt has a population of 5.7 million people 
(Transparency for Nigeria, 2010) comprising of eight Local 
Government   Areas  (LGAs)  namely  Port  Harcourt, Okrika,  
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Figure 1: Map of Local Government Areas in Rivers State, Nigeria 

 
 
 
Obio/Akpor, Ikwerre, Ogu/Bolo, Tai, Oyigbo and Eleme as 
shown in Figure 1. Port Harcourt is the hub of Nigeria’s 
petroleum industry activities. The population is made up of 
workers in the oil and gas, education, health sectors, 
construction industry, etc. on one hand and entrepreneurs 
of private businesses, traders and artisans on the other 
hand. 
 
Data Collection 
 
Participants 
 
Forty-two questionnaires were distributed each to 5 out of 
8 Local Government Areas (LGAs) in Greater Port Harcourt 
City and 110 were returned but 10 rejected due to 
improper completion of the forms.  The participants’ 
response rate as per the LGAs is as follows:  Port Harcourt 

23, Obio/Akpor 18, Ikwerre 20, Oyigbo 19 and Eleme 20, 
respectively. Age distribution; gender and education of the 
participants are as summarized in Table 1 
 
Questionnaire 
 
The questionnaire design is of three major parts.  The first 
part addresses the background information of the 
participant with respect to Age, gender, education, 
company address and type of operation, and years of 
service.  Parts 2 and 3 of the questionnaires are of ten 
questions each designed to assess the level of fire safety 
awareness amongst workers and level of fire safety practice 
at selected workplaces. The questionnaires are of self-
completion format; and thus have three answer options, 
namely ‘yes’, ‘no’ and ‘undecided’.  Given that ‘yes’ is the 
correct answer, then ‘no’ and ‘undecided’ become the wrong  
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Table 1.  Participants demographic data Distribution 
 

Age Distribution Gender Distribution Educational Background 
Age (Years) Frequency Gender Frequency Education Frequency 
< 20 
 
20– 30 
 
31– 40 
 
41– 50 
 
>50 

2 
 

43 
 

40 
 

12 
 

3 

Male 
 

Female 
 

No Response 

67 
 

31 
 

3 
 

Primary 
 

Secondary 
 

Tertiary 
 

No Response 

Nil 
 

27 
 

69 
 

4 

 
 

Table 2. Fire safety awareness parameters among workers 
 

S/No Fire Safety Awareness Parameters Yes No Undecided 
FSA1+ The very first thing you do when you discover a fire is to raise alarm 77 23 0 
FSA2 The very first thing you do when you hear a fire alarm is to escape 89 10 1 
FSA3 The main cause of death in a fire is smoke 59 39 2 
FSA4 The best means of escape out of a high rise building in event of fire is the staircase 76 22 2 
FSA5 You know how to use portable fire extinguisher 68 31 1 
FSA6 There are, at least, four major types of portable fire extinguishers that exist 38* 61* 1 
FSA7 You know, at least, one Fire Safety regulation or legislation that exists in Nigeria 12* 88* 0 
FSA8 You are very familiar with the exit routes in your work place 96 4 0 
FSA9 You are very familiar with fire safety signs 65 35 0 
FSA10 You are very familiar with the muster point locations in your work place 73 26 1 

 
* Depicts the identified gaps; + FSA1 = Fire Safety Awareness for parameter 1(question 1) 

 
 
 
options.  Examples of the questionnaires (parts 1 and 2) are 
found in Tables 2 and 5 respectively (see Results and 
Discussion Section) 
 
Procedure 
 
The primary data for this study were collected through 
questionnaires approach.  A two-stage cluster random 
method was adopted to select the study population (42 
participants) in each of the 5 Local Government Areas of 
Greater Port Harcourt city.  Prior to the questionnaire 
administration a pre-test was carried out on twenty 
randomly selected workers from the target population to 
get their inputs and know where improvement could be 
made.  The questionnaires were subsequently revised 
based on the information and feedback provided by these 
participants.  The questions are based on information 
obtained from literature and personal communications 
with fire safety experts.  Also collected are secondary data 
on fire statistics from 2007 to 2011; number of fire 
incidents and the corresponding locations in Greater Port 
Harcourt (see Appendix A). 
 
Data Analysis 
 
The questionnaire was designed on three answer options 
namely, yes, no and undecided. ‘Yes’ was given a rating of 3, 

while ‘no’ and ‘undecided’ were given ratings of 2 and 1, 
respectively. A frequency table was constructed to record 
the responses for each question. Descriptive statistics was 
used to analyse the data while Kendall’s Coefficient of 
Concordance (W) was adopted to test for the degree of 
agreement between respondents on the questionnaire 
parameters. Kendall’s coefficient is a non-parametric 
statistic used to assess agreement among respondents 
(Nwaogazie, 2011). Its values range from zero (no 
agreement) to unity (complete agreement). Intermediate 
values signify low or high degree of unanimity between 
respondents.  

The formula for calculating Kendall’s Coefficient (W) is 
given as Equation (1): 

       (1)                                                                                

Where Ri is given by Equation (2) and it represents the 
total rank or rating given by respondents; m represents the 
total number of respondents while n represents the total 

number of objects (in this case, questions); and  is the 

mean value of the total rating and is given by Equation (3): 

𝑅𝑖 = 𝑟𝑖 ∗ 𝑗

𝑚

𝑗=1

                       

                         (2) 
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Table 3. Evaluation of Kendall’s W Statistic for workers’ fire safety awareness responses 
 

S/N Awareness Parameters, FSA+ Ri 𝑅  *  

1 FSA1 277 550 74,529 
2 FSA2 288 550 68,644 
3 FSA3 257 550 85,849 
4 FSA4 274 550 76,176 
5 FSA5 267 550 80,089 
6 FSA6 237 550 97,969 
7 FSA7 212 550 11,4244 
8 FSA8 296 550 64,516 
9 FSA9 265 550 81,225 
10 FSA10 272 550 77,284 
Total - - - ∑ 820,525 

 

+FSA1 = Fire safety awareness for parameter 1. *  𝑅  = total rating given by respondents (see Equation 3) 

 
 
 
Where i is an object, given a rank/rating, ri   by respondent j.  

      (3)                                                                        

 
 
RESULTS AND DISCUSSION 
 
Results 
 
Through the questionnaires instrument the level of fire 
safety awareness and practice in the workplace were 
evaluated.  The level of fire safety awareness among 
workers based on the outlined parameters is as shown in 
Table 2. Table 3 shows how the Kendall’s statistic, W was 
calculated. Ri for FSA1 was calculated from Table 2 using 
Equation (2) as follows:  

Ri = (77 x 3) + (23 x 2) + (0 x 1) = 277. 

𝑅   is evaluated using Equation (3), viz:  

 100 (10 + 1) = 550 (same for all FSA parameters 

or questions); and 

= 0.99. 

Based on Equations (1)-(3) the Kendall’s coefficient of 
concordance, W  for the fire safety awareness data in Table 
2 is 0.99.The level of fire safety awareness among workers 
according to type of workplace is shown in Table 4 and only 
the percentage of workers in such places that answered 
correctly are presented. The average level of fire safety 
awareness amongst workers at selected workplaces 
expressed as percentage (extracted from Table 4) is as 
presented in Figure 2. Ten parameters were used to assess 
the level of fire safety practice in the workplace. The results 
on Fire Safety Practice (FSP) parameters (1-10), are as 
shown in Table 5. The Kendall’s coefficient obtained based 
on the responses in Table 5 is 0.98. Table 6 represents the 
percentage of respondents (workers in the Construction, 
Health sector, Education, Exploration and Production, Oil 
and Gas servicing and others) that chose the correct options 

for the parameters. The average level of fire safety practice 
in different work places expressed in percentage (extracted 
from Table 6) is given in Figure 3. 
 
 
DISCUSSION 
 
It is evident from the results (Tables 2 and 3) that workers 
have good knowledge of fire safety issues, except on types 
of Portable Fire Extinguishers (PFEs). The results also 
indicate that 61% of the respondents do not know how 
many types of PFE are in existence. This poor knowledge 
can jeopardize the life of the worker or put the 
organization’s assets at risk. Also, this implies that majority 
of workers do not know the appropriate type of fire 
extinguisher to use for different classes of fire. For instance, 
supposing a fire starts from an electrical source, the 
individual will pick any available extinguisher and because 
he cannot distinguish between types of fire extinguishers 
and their uses, there is a possibility that he may pick the 
wrong one. If he should pick the water type extinguisher, 
there is a high chance of being electrocuted.  

On the knowledge of regulations guiding fire safety in 
Nigeria, only 12% of workers mentioned the ones they 
knew. A worker is supposed to know the safety regulations 
that apply in the workplace or the ones that his 
organization subscribes to. It is the duty of management to 
communicate this aspect to every employee. This poor level 
of awareness implies that either the management has not 
done enough in communicating important safety 
regulations to employees or that the workers have not 
bothered to know such regulations.  

The central theme to fire safety practice is that 
organisations are committed, have a fire emergency plan, 
put resources in place and train their employees. On the 
average, Table 6 indicates that 69% of workplaces have a 
fire safety policy showing management commitment to fire 
safety, have a person responsible for fire safety, have, in 
recent times trained their staff on fire safety, have taken 
their employees through practical fire  safety  training, have  
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Table 4. Level of fire safety awareness among workers in different workplaces 
 

+Parameter  Construction 
(%) 

Health 
(%) 

Education 
(%) 

Exploration and 
Production (%) 

Oil and gas 
servicing (%) 

Others (%) 

FSA1 94 80 57 90 78 68 
FSA2 88 80 86 100 88 90 
FSA3 65 60 43* 80 75 23* 
FSA4 94 90 71 70 84 46* 
FSA5 82 60 57 70 75 50 
FSA6 24* 0* 14* 20* 47* 27* 
FSA7 12* 0* 0* 20* 19* 9* 
FSA8 100 100 100 100 94 91 
FSA9 71 60 43* 70 84 32* 
FSA10 88 60 29* 100 94 36* 

 

*  the identified gaps;  +FSA1 = Fire safety Awareness  for parameter 1 
 
 

 
 

Figure 2: Average level of fire safety awareness amongst workers in selected work places in Greater Port Harcourt 

 
 

Table 5. Fire safety practice parameters for workers 
 

S/No Fire safety practice parameters Yes No Undecided 
FSP1 There is a fire safety policy in your organization 63 37 0 
FSP2 There is a person responsible for fire safety in your organization 88 12 0 
FSP3 You have received fire safety training in your workplace 53 47 0 
FSP4 You have received a Practical training on the use of PFE± 68 32 0 
FSP5 You have been involved in fire drills in your workplace 47* 53* 0 
FSP6 Your organization  has a fire emergency procedure 70 30 0 
FSP7 Your organization has at least one type of fire fighting equipment 56 44 0 
FSP8 You have a fire alarm in your workplace 89 11 0 
FSP9 You have fire/smoke detector(s) in your workplace 48* 51* 1 
FSP10 There is/are emergency numbers for you to call in case of fire 66 34 0 

 

* Depicts the identified gaps; +FSP1 = Fire Safety Practice for parameter 1 (question 1) 
±   PFE = Portable Fire Extinguisher. 
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Table 6. Level of fire safety practice in different workplaces 

 
+Parameter Construction 

(%) 
Health 

(%) 
Education 

(%) 
Exploration and 
Production (%) 

Oil and gas 
servicing (%) 

Others (%) 

FSP1 53 20* 43* 100 84 45* 
FSP2 94 80 86 100 100 64 
FSP3 71 80 29* 60 78 59 
FSP4 76 40* 14* 60 78 9* 
FSP5 29* 20* 0* 100 78 18* 
FSP6 65 70 43 100 81 55 
FSP7 94 90 71 100 100 68 
FSP8 41* 40* 29* 100 81 23* 
FSP9 24* 20* 0* 100 69 41* 
FSP10 82 80 57 80 88 9* 

 

* Depicts the identified gaps; + FSP1=Fire Safety Practice for parameter 1 (question 1). 

 
 

 
 

Figure 3: Average level of fire safety practice in selected workplace in Greater Port Harcourt 

 
 
 
an emergency procedure for fire emergencies, and have a 
fire safety alarm. However, when the different workplaces 
are considered (see Figures 2 and 3), fire safety policies in 
the health and education sectors are unsatisfactory. Limited 
policies shows no commitment by the management.  

Forty seven percent of respondents were involved in fire 
drills. This practice is used to train, reinforce and test how 
effective the workers and the emergency response team 
will respond during an emergency. The lack of drills in the 
health and education workplaces exemplifies limited 
management commitment on fire safety policies.  

In    this    study, we     noted that only 48% of workers 
acknowledged having a smoke detector in their workplaces. 
Smoke detectors, detect fires at the incipient stage. For 
example, in a storage area where there is low human traffic, 
the presence of a smoke detector can save the organisation 
lots of money as the fire would be detected early and 
extinguished as such. Sixty-six percent (66%) of 

respondents know the emergency number to call in case of 
fire in the workplace. Having an immediate external help to 
call could help prevent a fire from escalating hence saving 
more lives and property.   

The level of awareness demonstrated by majority of 
respondents   could   be    attributed to   the   following: Port  
Harcourt has a lot of workplaces (mainly oil and gas 
industries) that   are    involved in high  risk  operations that  
demand a high level of safety consciousness. Going by the 
average statistics on fire safety awareness amongst 
workers in selected workplaces; we have the following 
ranking (first to the least): Oil and Gas Servicing, 
Exploration and Production, Construction, Health, 
Education and Others (see Figure 2). Also,   the    ranking on  
fire safety practice follows similar trend as per the 
awareness except that Exploration and Production scored 
90% to come first while Oil and Gas servicing scored 83.7% 
for    second  position (Figure 3), Education    the    least   on  
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both fire safety awareness and practice with average 
ratings of 50 and 37.2%, respectively. 

The identified gaps could in turn be attributed to people’s 
attitude towards fire. People do not anticipate fire. This 
makes them, and in turn, their organizations complacent 
towards fire safety.  Lack of proper fire safety enforcement 
by the appropriate authorities explains the gaps identified 
in the aspect of fire safety practice. There  was almost a 
unanimous agreement among workers in all their 
responses as shown by Kendall’s analysis. 
 
 
CONCLUSION 
 
Based on the results of this study, the level of fire safety 
awareness and practice among workers in workplaces in 
Greater Port Harcourt, the following conclusions can be 
drawn: 

1. There is an appreciable level (65%) of fire safety 
awareness among workers in greater Port Harcourt, 
Nigeria; 

2. On the average, there is 65% of fire safety practice 
in workplaces in greater Port Harcourt; 

3. The gaps identified are poor awareness on the 
types of PFEs that exist, poor knowledge about regulations 
guiding fire safety in Nigeria, lack of fire safety drills ; and 
lack of smoke detectors in workplace; and 

4. On the Kendall’s statistical analysis, there was a 
high degree of agreement between respondents on the 
levels of fire safety awareness (0.99) and fire safety 
practice (0.98), respectively. 
 
 
 RECOMMENDATIONS 
 
Based on the outcome of the study the following 
recommendations are made: 
i. Management of organizations should give 

employees proper fire safety training to be able to identify 
types of extinguishers and the corresponding type of fire it 
is used for; 
ii. Management of organizations should show 
commitment to ensuring fire safety in the workplace by 
making policies and putting necessary resources in place to 
implement those policies;  
iii. The fire service should improve on enforcing laws 
as regards fire safety in workplaces to ensure that 
organizations implement set rules and standards; and 
iv. More research should be carried out to determine 
the level of fire safety awareness and practice in 
workplaces that carry out similar activities. 
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APPENDIX A 

 
Table A 1. Annual records (2007 – 2011) on fire incidents and monetary values in Greater Port Harcourt, Rivers 
State 

 
Year Number of Fire Incidents Number of Lives Lost Monetary Value,Naira 
2007 135 20 1,512,125,800 
2008 176 17 4,443,767,000 
2009 104 7 403,308,800 
2010 105 2 76,100,000 
2011 97 6 1,032,108759 
Total 617 52 7,467,408,359 

 
 

Table A2.  Locations of fire Incidents from 2007 – 2011 in Greater Port Harcourt, Rivers State 
 

Location Fire Incident 
Number Percentage (%) 

Public buildings & Government Quarters 34 5.5 
Private dwellings 295 47.8 
Educational Establishments 6 1.0 
Commercial buildings 108 17.5 
Factories/Industries 25 4.1 
Others 149 24.1 
Total 617 100 

 
 


