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Abstract

Fire  incidents  in  public  markets  present  significant  risks  to  life,  property,  and  economic  activities.
Ensuring  adequate  fire  safety  preparedness  requires  understanding  stakeholders’  awareness,  the
functionality of infrastructure, and the capacity of emergency services to respond effectively. This study
assessed fire safety preparedness in selected public markets in Port Harcourt, Rivers State, focusing on
awareness,  infrastructure  adequacy,  emergency  response  capacity,  challenges,  and  strategies  for
improvement. A descriptive survey research design was employed. A multi-stage sampling technique
was used to select 500 participants actively engaged in the daily operations of three major markets: Mile
One, Oil Mill, and Rumuokoro. A total of 500 copies of questionnaire were distributed, with 483 returned
and  valid  for  analysis,  yielding  a  response  rate  of  96.6%.  Data  were  analyzed  using  the  Statistical
Package for the Social Sciences (SPSS) version 27.0, employing descriptive statistics such as frequency,
percentage, mean scores, and grand mean to evaluate respondents’ awareness, infrastructure adequacy,
emergency response, challenges, and recommended strategies. Findings revealed that 59% of respond-
ents demonstrated good awareness and preparedness regarding fire safety procedures (grand mean =
3.5), though participation in drills and formal training was low. Fire safety infrastructure and equipment
were largely inadequate, with a grand mean of 2.8, and emergency response capacity was rated low
(grand mean = 2.8). Key challenges included poor market layouts, blocked access routes, unauthorized
electrical connections, inadequate regulatory enforcement, and low compliance with safety measures
(grand mean = 3.6). Stakeholders strongly endorsed strategies for improvement, including comprehens-
ive fire safety plans,  installation of  modern equipment,  regular training and drills,  improved market
layouts, stricter regulation enforcement, and public awareness campaigns (grand mean = 4.6). Although
stakeholders  exhibited  moderate  awareness  of  fire  safety,  practical  preparedness,  infrastructure
adequacy, and emergency response remain critically deficient. Coordinated interventions are required,
including  tailored  fire  safety  plans,  infrastructure  upgrades,  regular  training,  drills,  enforcement  of
regulations, establishment of fire safety committees, and public education to enhance fire safety in Port
Harcourt markets.

Keywords:  fire safety; emergency preparedness; public markets; fire safety infrastructure; Port Har-
court

1 Introduction

Fire has been a natural  process affecting ecosystems and landscapes for a long time,  around the
world. However, in urban areas, it has become a deadly danger to life, infrastructure and the economy.
Fire outbreaks in Nigeria have increased at an alarming rate particularly in public and commercial
premises such as markets, and shopping complexes (Odaudu & Zubairu, 2019; Alabi et al., 2022). The
accidents frequently cause injuries,  loss of  life and significant property damage,  and have a wide
range of impacts on national development and public safety. Nigeria's urban centers are especially
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susceptible, and markets are often poorly structured, overcrowded, and lack adequate safety laws
and enforcement. The National Emergency Management Agency (NEMA) reported that fire incidents
in these markets have caused financial losses of billions of naira annually because of fire outbreaks
(Yunus,  2021;  Oluwole  et  al.,  2022).  The  capital  city  of  Rivers  State,  Port  Harcourt,  is  not  an
exemption. It has had several fire outbreaks in the major markets in recent years, including those in
Mile 1, Mile 3, Oil Mill and Rumuokoro.

Although the government has tried to upgrade and secure these places, there are still many problems.
Persistent problems reported by Ishaku et al. (2025) were faulty electrical installations, unauthorized
structures, and the absence of fire prevention systems. The Mandilas fire in Lagos that engulfed over
four hundred shops (Punch Nigeria, 2024), is a reminder of the systemic vulnerabilities that persist
in  Nigerian cities.  These risks  have been exacerbated by the  city's  fast  urban expansion.  In  Port
Harcourt,  expansion  in  markets  is  taking  place  without  sufficient  infrastructure  or  safety  plans.
According to Alom et al (2023), in many of the states, such as Rivers, they do not have well-equipped
and  strategically  located  fire  stations.  This  has  resulted  in  late  responses  to  emergencies  and
increased damage in the event of a fire outbreak.

These disasters have a large socioeconomic effect.  The fires kick out thousands of  traders,  affect
livelihoods and increase unemployment. Many victims do not have insurance and thus recovery is
even more difficult, as Arowolo (2021) pointed out. These are known problems and it can be counter-
productive  to  repeat  what  has  been  said  in  other  studies  without  adding  a  new  element.  More
effective would be to analyze the structural and policy deficiencies which enable these disasters to
continue. The mechanics of fire, its requirement for oxygen, fuel and ignition sources (Pausas et al.,
2025;  Pyne  et  al.,  2014)  have  been  well  studied.  But  the  use  of  this  knowledge  for  urban  fire
management is still limited. Santoso et al. (2019) and Kodur et al. (2020) highlighted the factors of
airflow, heat flux and nature of flammable materials that affect fire behavior; however, these factors
are not necessarily considered in local safety measures. Xiong et al. (2022) and  Korytchenko et al.
(2021) also noted that high temperatures, toxic smoke and poor visibility hinder evacuation efforts
which increases the risk of fatalities.

Most of the fire related disasters in Nigeria are human-made and avoidable (Adekunle et al., 2016).
Unfortunately, safety regulation enforcement is lax. Traders are thus exposed to unnecessary risks as
the market union leaders and local authorities are more interested in collecting the revenue than in
taking fire safety precautionary measures (Agbili et al., 2024). There is also a lack of public awareness
and preparedness, which contributes to exacerbating the issue. Although extensive research has been
carried out on fire dynamics and urban vulnerability, there is a paucity of local studies that evaluate
fire risk and preparedness in Port Harcourt's commercial markets. Most of the literature available
focuses  on  national  trends  or  cities  such  as  Lagos  and  Abuja.  Few  empirical  data  exist  on  the
problems that traders, emergency responders and policy makers have to contend with in Rivers State.
The disparity underscores the critical need for focused studies on fire safety measures, infrastructure
preparedness, and policy enforcement in Port Harcourt's markets.

1.1 Aim and objectives of the study

This study aims to evaluate the degree of fire safety preparedness in selected public markets in Port
Harcourt. The objectives of the study are:

1.  To assess the knowledge and readiness of market traders, market managers, market unions and
other stakeholders on fire safety procedures and response. 
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2.  To evaluate the adequacy and functionality of fire safety infrastructure and equipment in the
selected markets. 

3.  To review the capability of emergency services (fire service, market security) in terms of their
response during a fire in the market. 

1.2 Hypotheses

The following null hypotheses were tested:

H01: There is no significant relationship between the extent of knowledge of fire safety of traders
and their preparedness for fire emergency in selected public markets in Port Harcourt. 

H02: There is no significant relationship between identified fire risk factors and the occurrence of
fire outbreaks in selected public markets in Port Harcourt. 

2 Materials and methods

2.1 Research design

The study adopted a quantitative descriptive survey design, which was used to assess the current
situation, practices and perception without changing the variables. This design may be appropriate
for the assessment of the prevalence of traits, behaviors, and attitudes, as well as the identification of
gaps in emergency preparedness and safety awareness (Andal-Saniano et al., 2024; Thomas, 2023).
Due to the design, the researcher was able to gather quantitative data concerning the readiness of fire
safety of different market participants, traders and officials.

2.2 Study area

The study area is in Port Harcourt, the capital city of Rivers State, Nigeria, which is situated in the
Niger Delta region with a  rich riverine environment and a complicated topography of  rivers and
creeks, with abundant tropical vegetation. It is in the coastal terrain between latitude 4.420N and
4.421N and longitude 6.416E and 6.413E which facilitates the transport of goods in both inland and
maritime trade, having a population of more than 5.1 million people (National Population Commis-
sion [NPC], 2016). Three major public markets have been chosen as study area, namely Mile One
Market, Oil Mill Market and Rumuokoro Market. The selection of these markets was based on their
size, economic importance, and fire incident history.

Mile One Market is in the Diobu area of Port Harcourt, one of the oldest and busiest markets in Port
Harcourt. The traders of the textiles, electronics, foodstuffs and household goods are in abundance
here. The market is congested and has restricted access routes making emergency response and fire
containment difficult.  Oil  Mill  Market is  located on the Aba road axis and is  mainly a market for
buying and selling of oil  products on Wednesdays, attracting traders and buyers from all parts of
Rivers State and neighbouring states. Rumuokoro Market is near Rumuokoro roundabout which is a
major transportation hub in Port Harcourt. The location of the market close to the main road and the
semi-organized  structure  of  the  market  makes  it  a  key  location  to  evaluate  the  fire  safety
preparedness in a transitional urban environment.

The locations of the three markets are shown in Figure 1, and their notable features are summarized
in Table 2.

• 

• 
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Figure 1. Map of Port Harcourt showing the markets under study (Source: Google Maps, 2025).

2.3 Sample and sampling technique

The  study  uses  a  multi-stage  sampling  method  to  obtain  a  representative  and  methodologically
appropriate sampling of the target population. The first stage is purposive sampling which involves
the selection of three major public markets in Port Harcourt, these are; Mile One Market, Oil Mill
Market and Rumuokoro Market. The markets were selected for their commercial importance, size,
and the incidence of a fire, as they represent high-risk urban trading areas for fire safety assessment
(Golding et al., 2023). In the second stage, stratified random sampling is used within each market to
make sure that the sample is  proportional  across the selected key groups of  stakeholders.  These
markets have a diverse population, including traders, market leaders, security guards, and sanitation
workers. Stratification is used to break up the population into different sub-groups (strata) and then
randomly sample participants from each sub-group. This will enable the results to be more reliable as
it reflects multiple views on fire safety awareness, infrastructure, and emergency response practices.
The Taro Yamane formula was used to determine the sample size that was to be used. This formula is
often used to determine sample size when estimating a proportion in a finite population, and is given
by:

(1)

where n is the sample size,  N is the population size and d is the level of precision (0.05 at the 95%
confidence level).  In this  study,  the finite population is  6,450 (Table 1),  and the sample size was
calculated as:
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(2)

Allowing 10% attrition (37.6) gives a sample size of 376.6 + 37.6 = 414.2, approximately 414.

Although the calculated sample size for this study was 414,  the researcher opted to increase the
sample size to 500 in order to enhance the robustness of the findings, improve statistical reliability,
and ensure broader representation of the target population. Therefore, a minimum sample size of
500 respondents was used for this research.

A proportionate sampling approach was applied to allocate the sample to each market:  Mile One
Market, (2,500/6,450) × 500 = 194; Oil Mill Market, (2,150/6,450) × 500 = 163; and Rumuokoro
Market, (1,800/6,450) × 500 = 150.

The respondents were selected randomly by systematic sampling within each market from stratified
population. For instance, every 5th trader in a sequence can be approached, or the traders who have
administrative positions can be chosen as market leaders. This approach minimises selection bias
and gives a sample that reflects the diversity of operations within each market. In this study, a multi-
stage sampling method is used to ensure methodological rigor and practicality.  It  enables market
selection and at the same time representativeness of the total population of market actors in Port
Harcourt. This will enhance the credibility of the research results and facilitate the analysis of the
preparedness for fire safety in various market contexts.

Table 1. Markets under study and their population.

Market Population

Mile One Market 2,500

Oil Mill Market 2,150

Rumuokoro Market 1,800

Total 6,450

Table 2. Markets in the study area and their notable features.

Market Location Notable feature

Mile One Market Diobu, along Ikwerre Road One of the busiest and most congested trading
zones

Oil Mill Market Rumuokwurusi, near Eleme Junction (East-
West Road)

Weekly trading, high volume of goods, crowd
control challenges

Rumuokoro
Market

Adjacent to Rumuokoro roundabout Located at a major transportation hub

2.4 Method of data collection

A  structured  questionnaire  was  developed  based  on  the  objectives  of  the  study.  The  instrument
comprised Likert-scale questions and was divided into six sections:

Section A: socio-demographic data. 

Section B: awareness and preparedness of market traders, market managers, market unions and
other stakeholders on fire safety procedures and emergency responses. 

• 

• 

Iconic Research and Engineering Journals Vol. 10, Issue 4, October 2026

https://doi.org/10.64388/IREV10I4-1724217 ISSN 2456-8880 Paper ID: 1724217 | Page 3240

https://doi.org/10.64388/IREV10I4-1724217


Section C: adequacy and functionality of fire safety infrastructure and equipment. 

Section D: response capability of emergency services (e.g. fire service, market security) during a
fire incident. 

Section E: the major challenges to fire safety preparedness in the markets, covering regulatory,
infrastructural and behavioural issues. 

Section F: recommended strategies to improve fire safety planning, infrastructure and awareness. 

Data collection was carried out by using a structured questionnaire for two weeks in selected public
markets  in  Port  Harcourt.  The  questionnaires  were  administered  in  person  by  trained  research
assistants to ensure clarity, accuracy and completeness of responses.

2.5 Method of data analysis

The quantitative data from the structured questionnaires were analysed using descriptive statistics
such as mean scores, percentages and frequencies in SPSS version 26. These measures facilitated the
summarization  of  the  fire  safety  preparedness  of  the  selected  markets.  Along  with  descriptive
analysis,  inferential  statistics  like  Chi  square  tests  were  also  used  to  explore  the  relationships
between the key variables, e.g., between fire safety awareness and preparedness level, or between
infrastructure availability and response capacity (Clark & Clark, 2018).

3 Results and discussion

3.1 Demography of respondents

The study evaluated the fire safety preparedness in selected public markets in Port-Harcourt. The
socio-demographic profile of the 483 respondents of the study showed very important patterns that
confirm and corroborate the existing literature on the field of market fire safety in Nigeria. The age
structure  is  heavily  skewed  towards  the  working  age  population  with  the  highest  proportion  of
people aged 26-30 (20.1%) and 31-35 (19.0%). The youthful age profile reflects the results of Ade-
bayo et al. (2018) on the Lagos markets, but they did not report much on the level of disaggregation
of the age categories. This relatively low share of older people aged 51 years and over (5.2%) may
indicate that older traders are less likely to participate in the market or that the market is dominated
by  younger  and  economically  active  people.  The  educational  profile  is  a  disturbing  picture  that
directly relates to the fire safety awareness problems described in previous studies. Sixty-six percent
(66.5%) of respondents have only primary education or no formal education at all with 34.8% having
only primary and 31.7% not having formal education. The educational gap is important in explaining
the  low  fire  safety  awareness  recorded  in  all  the  Nigerian  markets  consistently.  Okwuonu  et  al.
(2022) for example, reported only 32.4% of traders in South-South Nigeria were capable of using fire
extinguishers and  Odaudu (2021) reported that only 18% of the market stalls in Abuja had visible
evacuation signs. Limited literacy could be an important obstacle in understanding written safety
instructions, technical fire safety training, and emergency signage issues that have not been studied
before, as evidenced by the educational information obtained from the present study.

The  occupational  distribution  shows  that  the  majority  (59.4%)  of  the  market  stakeholders  are
traders, similar to the sampling strategies used by Mensah and Osei (2019) in Accra and Mwangi et al.
(2020) in Nairobi. This study however, does not limit itself to traders as has been done in most past
studies; it also includes a variety of other stakeholders, including market leaders (6.6%), security
personnel (8.5%) and sanitation workers (11.8%) to give it a more broad stakeholder perspective.

• 

• 

• 

• 
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This  wider  representation of  the system fills  a  gap in  the literature highlighted by  Ibekwe et  al.
(2024) who argued that coordinating multiple stakeholders is important in fire emergency prepared-
ness. The distribution of the markets across the three major markets in Port Harcourt namely the
Mile One Market (39.9%), Oil Mill Market (29.6%) and Rumuokoro Market (30.4%) is relatively good
for representing the different market environments within the study area. This multi-site approach is
similar to the approach used by Alabi et al. (2022) in Ibadan and Alom and Ogbuene (2023) in the
markets of southeast Nigeria, where multiple fire sites were sampled to reflect the diversity of fire
safety conditions.

3.2 Level of awareness and preparedness of market stakeholders

The study showed an overall moderate level of awareness and preparedness among the market stake-
holders in Port Harcourt with 59% of the respondents having good awareness and preparedness on
fire safety procedures, which is a significant difference from the previous Nigerian market studies
which reported mainly poor level of awareness. The grand mean score of 3.5 shows that awareness is
generally good, with scores significantly higher than those recorded by Adebayo et al. (2018) at Lagos
where only 38% of traders had knowledge of emergency evacuation routes, while only 27% have
undergone formal fire safety training. This difference may mean that the level of fire safety awareness
is  actually  increasing in  Port  Harcourt  markets,  or  that  the methods used to measure fire  safety
awareness vary between studies.

Specific dimensions of awareness are examined to discover patterns that are consistent and incon-
sistent  with  the  literature.  The  highest  levels  of  awareness  were  for  the  following:  fire  safety  is
everyone's responsibility (mean = 4.2) and the importance of keeping fire prone materials away from
heat sources (mean = 4.1). The results are consistent with the findings of Boateng and Owusu (2017)
in the study conducted in  the market  in  Kumasi,  West  Africa  where they found that  68% of  the
respondents  had  a  good  theoretical  understanding  of  the  fire  hazards  in  the  market  as  they
considered the improper storage of flammable materials as a serious fire hazard. In a similar regard,
the study also found that  77.5% of  the respondents are aware of  basic  fire outbreak procedures
(mean = 4.0) which is comparable to the result obtained by Mensah and Osei (2019) in their study
conducted in Accra, Ghana where they reported relatively high hazard consciousness but low manual
preparation.

But there are still critical preparedness gaps, especially with regard to areas of practical training and
drill  participation,  which  are  often  highlighted  in  the  literature.  Formal  fire  safety  training  was
provided to only 31.2% of respondents (mean = 2.6) and only 29% (mean = 2.5) had taken part in fire
drills during the last year. Similar figures were obtained in Nairobi by Mwangi et al. (2020) who found
that 60% of the stakeholders had never conducted fire drill, and in Abia healthcare facilities study by
Ukegbu et al. (2022) who found that only 9% of the staff had undergone fire safety training. This
training gap, which was observed in a variety of settings, from the Nigerian market to healthcare
facilities to the East African market, is systemic, and highlights the need to bridge the gap between
being aware of fire safety and being prepared for it through structured training.

The study shows a paradoxical competence gap, in that 62.7% know where the emergency exits are,
but 58.8% know emergency contact numbers, and only 46.1% know how to operate the fire extin-
guishers correctly (mean = 3.1). This operational knowledge gap is in line with Okwuonu et al. (2022)
who reported that 78.7% of the respondents in South-South Nigeria reported that fire extinguishers
were present, while 32.4% of the respondents could use the extinguishers, and  Sharma and Gupta
(2019) who reported that 54% of the respondents in Delhi reported that fire extinguishers were
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present, and 32% of the respondents could use the fire extinguishers, but they were not aware of the
maintenance requirements. The findings across geographies indicate that awareness campaigns are
effective in communicating the availability of safety equipment, but they do not necessarily lead to
the development of hands-on skills, which was noted by  Naidoo et al. (2021) in their intervention
study in Johannesburg that structured training could help to boost procedural knowledge from 29%
to 65%.

The overall level of awareness and preparedness is shown in Figure 2.

Figure 2. Level of awareness and preparedness of market traders, managers, market unions and other stakeholders
regarding fire safety procedures and emergency response in selected public markets in Port Harcourt.

3.3 Adequacy and functionality of fire safety infrastructure and equipment

It  shows  that  markets  in  Port  Harcourt  have  a  critical  infrastructure  problem  with  64%  of  the
respondents showing that fire safety infrastructure is inadequate, and a grand mean of 2.8 showing
that overall, the functionality of the markets is low. This result is more or less similar to the systemic
infrastructure  failures  recorded  in  Nigerian  markets  in  previous  studies.  The  inadequacies
highlighted in this study are similar to those reported by Ishaku et al. (2025) who reported that 72%
of major Nigerian markets had no evacuation routes while more than 65% of the markets had no fire
hydrants and similarly by Agbili and Ogbuene (2024) who reported that 83% of the traders in the
south  eastern  Nigeria  markets  had  no  fire  extinguishers.  The  most  critical  infrastructure  gaps
emerged in fire detection and suppression systems. The two lowest rated items were functional fire
alarms (25.2% mean = 2.5) and reliable water sources or fire hydrants (28.4% mean = 2.5).  The
results  further  corroborate  the  Lagos  Island  study  by  Oluwole  et  al.  (2022)  which  reported  the
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absence of fire detection systems in 61% of the markets and the absence of fire alarms in 82% of the
markets in Anambra and Enugu by Alom and Ogbuene (2023). This uniformity of the hydrant prob-
lem in studies that reported 71% of the market zones in Ibadan lacked hydrants and only 18% of the
market buildings in the north had hydrants indicates a nationwide pattern of inadequate firefighting
infrastructure which makes markets extremely vulnerable to uncontrolled spread of fire.

Lack of fire extinguishers or lack of maintenance of fire extinguishers is equally problematic. Only
37% confirmed extinguishers are visible and accessible (mean = 2.8) and 30% agreed that they are
inspected and maintained regularly (mean = 2.6).  The figures are similar to the ones obtained at
Kaduna Central Market by Yunus (2021) which showed that only 12% of traders were aware of the
proper use of the fire extinguishers while 67% of the extinguishers were expired or nonfunctional,
and  Odaudu  (2021) showed  that  only  41%  of  the  stalls  in  Abuja  had  fire  extinguishers.  The
maintenance deficit specifically aligns with Sharma and Gupta's (2019) observation in Delhi that of
the 54% who could use extinguishers, only 32% knew about equipment maintenance, which was
found to be a universal shortcoming, lacking in any preventive equipment management system.

Three items were marginally higher, even though there are significant infrastructure issues, with the
ratings for clearly marked emergency exits (mean = 3.2), electrical installation safety (mean = 3.1)
and visible fire safety signage (mean = 3.0). But these "high" ratings are still moderate and are at odds
with similar studies. For example,  Odaudu 2021 reported that only 18% of the stalls in Abuja had
clear evacuation signs and the study result of 48.2% agreement implies that there was a relative
improvement in Port Harcourt. However, that seemingly good progress is marred by the fact that only
37.1%  (mean  =  2.9)  say  that  emergency  exits  remain  unobstructed,  in  line  with  Akinyemi  and
Nwosu's (2023) study of Balogun Market, which found 41% of emergency exits were blocked, and
Nwankwo and Ezeani's (2024) report of 58% blocked exits in Enugu student hostels. This shows that
lack of spatial management and regulatory enforcement makes basic infrastructure inadequate even
when it is available.

The lack of clearly designated fire assembly points (mean = 2.7) and the lack of regular upgrading of
infrastructure (mean = 2.8) also indicate systemic failures in fire safety management, beyond just a
lack of resources, but also a lack of governance, in line with El-Sayed and Hassan (2018) observations
in  Cairo  that,  while  73%  of  officials  expressed  awareness  of  fire  safety  policies,  only  36%  had
adequate  equipment  and  49%  conducted  regular  checks,  a  gap  between  policy  awareness  and
implementation that is consistent across African market settings.

The overall rating of infrastructure adequacy is shown in Figure 3.
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Figure 3. Adequacy and functionality of fire safety infrastructure and equipment within the selected markets in Port
Harcourt.

3.4 Response capacity of emergency services during a fire incident

The study shows that the emergency response capacity in Port Harcourt markets is extremely poor,
with 66% of the respondents indicating that the emergency response was low with a grand mean
score of 2.8. This discovery reflects overall shortcomings in emergency services which are consistent
with infrastructure shortcomings found in Nigerian market contexts. The lowest participation was in
fire  drill  frequency  (mean  =  2.5),  with  only  28%  reported  regular  fire  drill  activities  by  market
security, a figure that was very similar to that reported in the first objective of this study (29%) and
also aligned with the Mwangi et al. (2020) finding that 60% of stakeholders never participated in fire
drill  in Nairobi,  Kenya, and the Agbili  and Ogbuene (2024) report that 88% of the traders in the
southeast of Nigeria had never participated in fire drills. Response time is a critical failure with only
29.6% saying that emergency services arrive in a reasonable time (mean = 2.6) and 32% confirming
that fire service is prompt (mean = 2.7). The results present direct validation for the Lagos Island
study by Oluwole et al. (2022) in which 74% of traders stated that the distance of fire stations from
the traders (more than 5km) caused delayed response times, thus highlighting the importance of
spatial  positioning  of  fire  services  in  undermining  emergency response  effectiveness,  even when
personnel are ready. Accessibility, in addition to distance, is a problem as only 35.6% confirmed that
fire service vehicles could easily access markets (mean = 2.8), likely worsened by the congestion in
markets  and  blocked  emergency  exits  noted  in  objective  two  (37.1%  confirmed  unobstructed
emergency exits).

Coordination and communication problems also hinder the effectiveness of the emergency response.
The percentages of those who agreed that effective coordination exists between fire services and
market security (mean = 2.9) and that there is clear communication during incidents (mean = 2.9)
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were both 38.9%. This is similar to the findings of Ibekwe et al. (2024) in the study of higher institu-
tions in the Niger Delta region, who reported poor coordination between the authorities of institu-
tions  and  the  fire  service  departments  especially  in  communication  protocols  and  the  Udo  and
Chinedu (2025) study which revealed that only 52% of the offshore oil facilities conducted full scale
fire simulation despite having their emergency plans, representing a general trend across Nigeria that
the coordination among institutions is poor and this is a key factor in the inability to coordinate the
response to emergencies.  The lack of  equipment is  another limiting factor:  33% (mean = 2.7) of
responders reported having the required firefighting equipment.  This  is  troublingly linked to the
performance evaluation by Dirisu et al. (2019), which show that the Personal Protective Equipment
(PPE) worn by firefighting personnel in Nigeria is not acceptable, and Agbonkhese et al. (2017) study
conducted in Gombe that revealed inadequate firefighting tools and staff in densely populated areas.
The combination of poor responder equipment,  poor market accessibility and poor market infra-
structure makes for a massive vulnerability that even willing emergency responders can't overcome
and effectively suppress a market fire.

The lack of training for market security personnel (mean = 2.8) and lack of knowledge of market
layout and high-risk areas (mean = 2.7) also reduce the effectiveness of response.

Only 32.5% said they were aware of the layouts in the markets – a figure that is quite high compared
to the Istanbul Grand Bazaar study by Demir and Yildiz (2020), which reported that only 44% had
ever  participated  in  a  drill  –  and  even  that  awareness  of  market  layouts  did  not  equate  with
awareness of evacuation routes.

The overall rating of emergency response capacity is shown in Figure 4.
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Figure 4. Response capacity of emergency services (e.g. fire service, market security) during fire incidents in selected
public markets in Port Harcourt.

3.5 Key challenges affecting fire safety preparedness

The study reveals  widespread and all-encompassing  problems of  fire  safety  preparedness  in  the
markets of Port Harcourt as 64% of the respondents indicated that these problems were significant
with a grand mean of 3.6. The most pressing issues are those relating to infrastructural limitations
(mean  =  3.9),  blocked  access  routes  and  poor  market  layout  (mean  =  3.9),  and  illegal  electrical
practices (mean = 3.9) which are at the very heart of fire prevention and emergency response issues.
The results of the study are consistent with the findings of Sholanke et al. (2025) and Oluwole et al.
(2022) which reported that in northern Nigeria, traders who are unable to get out of the market
when fire strikes are 69%, while in Lagos Island, traders with electrical connections which are not
authorized is 45%, indicating how spatial congestion and regulatory violations pose compound fire
risk in Nigerian market environments. The enforcement issue is identified as a significant governance
problem – the mean rating of 3.7 for inconsistent policy enforcement was only just behind the mean
rating of 3.6 for inadequate fire safety regulations. Just 21.8% said there is a consistent enforcement
of fire safety codes and only 24.8% said that there are adequate regulatory frameworks. The results
support what El-Sayed and Hassan (2018) observed in Cairo, where 73% of officials were able to
describe fire safety policies, but 36% did not have sufficient equipment; and 49% did not conduct
regular inspections, hence there was a significant gap between policy formulation and implementa-
tion. The same pattern is observed in Bello and Musa's (2022) study of Hotel fire safety in Lagos,
Nigeria, where 85% of the hotels had written fire safety policy, but only 46% of them were able to
implement the policy.
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The major limitations continue to be infrastructure and equipment, as respondents indicated that
functional  fire  extinguishers  and  hydrants  (mean  =  3.5)  and  substandard  electrical  installations
(mean = 3.5) were problems. The ratings corroborate the findings of objective two, which revealed
that only 37% of the extinguishers were accessible and 28.4% of the water sources were confirmed
as functional; and support the general literature pattern reported by  Ishaku et al. (2025) in which
65% of the major markets in Nigeria had no fire hydrants, and Yunus (2021) who reported 67% of
the extinguishers in Kaduna were expired or non-functional. The electrical safety challenge resonates
particularly well with  Nwiabu (2022) modelling study on artificial intelligence which showed that
fire ignition probability was 100% where fault resistance was below 0.4 ohms, and Yunus and Falola's
(2022) Kano study that showed electrical faults contribute 36% of fire incidents, meaning infrastruc-
tural  neglect  directly  translates  to  risks  of  fire  outbreak.  In  addition  to  the  structural  deficits,
behavioral and awareness problems exacerbate the situation. Even though the objective one had an
overall  good  awareness  (59%),  the  respondents  pointed  out  that  general  lack  of  fire  prevention
awareness among traders (mean = 3.8) and unsafe storage of flammable materials (mean = 3.2) were
significant challenges. This seemingly paradoxical situation is similar to the findings of Boateng and
Owusu (2017), who found that in their study of vendors in the town of Kumasi, 68% of the vendors
perceived improper storage as serious risks, while 40% of them were aware of safe storage proced-
ures, yet only a few were aware of the risks because there was no enforcement and practical training
on their practices.

The training deficit (mean = 3.5) corroborates objective one, which found only 31.2% had received
formal training in the last year and confirms Ukegbu et al.'s (2022) study for the healthcare workers
in Abia, Nigeria, who reported only 9% had been trained in fire safety, and Okwuonu et al.'s (2022)
report of 32.4% of traders in South-South Nigeria being able to use an extinguisher. The repeatability
of  this  challenge  across  a  wide  range  of  markets  and  healthcare  facilities  suggests  a  lack  of
systemization in implementing regular fire safety capacity building programmes, which Naidoo et al.
(2021) showed  could  be  overcome  by  structured  fire  safety  interventions,  which  enhanced
procedural knowledge from 29% to 65%.

The overall rating of the challenges is shown in Figure 5.
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Figure 5. Key challenges affecting fire safety preparedness, including regulatory, infrastructural and behavioural
factors, in selected public markets in Port Harcourt.

3.6 Recommended strategies for improving fire safety planning and infrastructure

The study shows high level of agreement among the market stakeholders of Port Harcourt on the
strategies to be adopted to improve fire safety,  with 98% of  the market stakeholders supporting
proposed interventions and a mean of 4.6 for all the ten strategies. The levels of support reported
here  are  unprecedented  in  the  literature  examined  and  indicate  a  recognition  of  the  need  for  a
thorough reform of critical safety issues among stakeholders. The uniformity of endorsement is a
reflection of the severity of the issues raised in the previous objectives: 64% felt that infrastructure
was inadequate, 66% felt that emergency response capacity was low and 64% confirmed that pervas-
ive preparedness challenges were an issue. The highest priority interventions target structural and
infrastructural gaps that are regularly identified in Nigerian markets. In response to the findings by
Ishaku et al. (2025) that 72% of Nigerian markets have no evacuation routes, 99.4% of the stakehold-
ers agreed on the need for comprehensive market-specific fire safety plans, 98.7% agreed on the need
for modern firefighting equipment installation, and 98.1% agreed that market layout redesign for
emergency access was necessary, given that 65% of the markets had no hydrants and 69% of the
traders  could  not  access  the  emergency  exits  due  to  poor  design.  The  recommendations  are
infrastructure driven and are in agreement with those of Agbonkhese et al. (2017) who recommen-
ded provision of community-based firefighting equipment and  Okwuonu et al. (2022) who recom-
mended the need to enforce market regulations more stridently after conducting a study which found
that 55.7% of traders in South-South Nigeria used naked fire in their stalls. Similarly, 99% agreed that
traders and staff should be required to attend fire safety training, and 98.6% believed in conducting
periodic fire drills as part of the capacity building strategies. The consensus confirms interventions
that  have  been  identified  as  effective  in  previous  research,  such  as  the  structured  training  that

Iconic Research and Engineering Journals Vol. 10, Issue 4, October 2026

https://doi.org/10.64388/IREV10I4-1724217 ISSN 2456-8880 Paper ID: 1724217 | Page 3249

https://doi.org/10.64388/IREV10I4-1724217


resulted  in  a  41% to  78% improvement  in  hazard  identification  and a  29% to  65% increase  in
procedural knowledge in the Johannesburg study, conducted by Naidoo et al. (2021). The high level of
support for training is directly addressing skills gaps identified in objective one, whose results were
31.2% trained within 12 months and 29% training drills – consistent with Mwangi et al. (2020) who
reported 60% of market participants in Nairobi had never participated in fire drills, and Agbili and
Ogbuene (2024) who found 88% of the markets in the southeast region did not participate in drills.

Governance  and  enforcement  mechanisms  received  overwhelming  support—98.5%  agreed  on
strengthening the partnership between government and the market, and 98.1% agreed on the estab-
lishment of fire safety committees in each market. These recommendations reflect the enforcement
deficit  observed  in  objective  four,  with  only  21.8%  reporting  that  fire  policies  were  consistently
enforced,  and are  consistent  with El-Sayed and Hassan's  (2018) recommendations for  improving
enforcement in Cairo after discovering that, although 73% of officials expressed fire policies, only
49% conducted regular inspections. This is in keeping with Okonkwo and Eze (2025) recommenda-
tion of forming fire safety committees in manufacturing plants in Rivers State which reported that
67% of the plants did not have evacuation maps and 54% had no fire wardens. Awareness and beha-
vioural  change  strategies  were  endorsed  with  equal  vigour:  97.3%  endorsed  public  awareness
campaigns and 97.3% endorsed incentive mechanisms for compliant traders. The recommendations
cover the awareness-behavior gap noted for each objective, with 59% showing good awareness, but
gaps noted in unsafe storage practices (mean = 3.2) and illegal electrical connections (mean = 3.9).
The incentive-based approach is a new approach and has not been widely studied in the literature
that has focused mainly on punitive enforcement. This positive reinforcement mechanism may also
be a way to address the gap between knowledge and compliance that Boateng and Owusu (2017)
found in Kumasi; the city's formal education recommended by Ramirez and Torres (2022) for Mexico
City could be strengthened by the introduction of this positive reinforcement mechanism.

The approach to  developing clear  emergency exit  routes  (98.5% support)  directly  addresses  the
accessibility problems that are ubiquitous in Nigerian markets as identified by Akinyemi and Nwosu
(2023), who reported that 41% of exits from Balogun market were inaccessible, and by the report of
Nwankwo and Ezeani (2024) that there were 58% inaccessible exits from the Enugu hostels. The
almost universal support for all of the objectives in contrast to the mixed results in the awareness,
infrastructure, and response capacity objectives indicates that, while capacity may be constrained,
stakeholders are generally aware of what is needed to improve fire safety, suggesting that lack of
knowledge is not the main obstacle to fire safety, but rather a lack of resources, political will, and en-
forcement.

The overall level of support for the recommended strategies is shown in Figure 6.
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Figure 6. Recommended strategies for improving fire safety planning, infrastructure and awareness in selected public
markets in Port Harcourt.

3.7 Test of hypothesis

The  findings  from  Hypothesis  One  revealed  a  significant  relationship  between  the  extent  of
awareness and preparedness of market traders, managers, market unions, and other stakeholders of
the selected public markets in Port Harcourt on fire safety procedures and emergency response and
the level of preparedness of fire safety infrastructure and equipment in the selected public markets in
Port Harcourt. The null hypothesis was rejected in the chi-square analysis (χ² = 18.742, df = 1, p =
0.00011), which means that there was a significant difference in the proportion of respondents who
reported the fire safety infrastructure to be adequate and functional compared to those who reported
it to be inadequate and dysfunctional.

This  finding  indicates  that  there  is  a  strong  relationship  between  fire  safety  awareness  and
infrastructure, and that they reinforce one another. Market actors with adequate knowledge of fire
prevention measures, emergency procedures and the correct use of firefighting equipment are more
likely to see the value of working fire safety infrastructure, to demand it, and to ensure that existing
facilities are used and are well maintained. However, poor infrastructure can dissuade people from
engaging in practical preparedness even if they are aware of it, thus diminishing the effectiveness of
fire safety programmes.

The result is similar to what Adebayo (2018) found, where there was a positive correlation between
the awareness for fire safety among the market traders in Lagos and the level of compliance with fire
safety measures and the appreciation of the firefighting facility. Likewise, Naidoo et al. (2021) repor-
ted  that  the  structured  fire  safety  education  program  was  effective  in  enhancing  participants'

Iconic Research and Engineering Journals Vol. 10, Issue 4, October 2026

https://doi.org/10.64388/IREV10I4-1724217 ISSN 2456-8880 Paper ID: 1724217 | Page 3251

https://doi.org/10.64388/IREV10I4-1724217


knowledge, preparedness, and effective use of fire safety equipment. The findings also confirm the
findings of  Alao et al. (2021) who argue that regular fire safety training increases awareness of the
occupants and promotes proper use and maintenance of fire protection systems.

Moreover, the study confirms the assertion of Ibekwe et al. (2024) that in addition to the presence of
the fire emergency facilities, there is a need for stakeholders' awareness and active engagement in the
maintenance and use of the fire emergency facilities for effective fire emergency preparedness. In the
same way, Demir and Yildiz (2020) found that markets with more informed stakeholders performed
better  in  emergency  situations  with  respect  to  the  compliance  with  emergency  preparedness
measures and the utilization of the fire safety infrastructure.

This finding suggests that the improvement of fire safety preparedness in public markets should not
only  be  done  by  installing  firefighting  facilities.  The  same  level  of  attention  should  be  paid  to
continuous public awareness campaigns, frequent fire safety education, demonstration and exercises
and  periodic  fire  drills.  The  integration  of  proper  infrastructure  and  regular  awareness  and
preparedness  among  the  various  stakeholders  will  greatly  boost  the  efforts  of  preventing  fire,
responding in case of fire, and general fire safety management within the public markets of Port Har-
court.

4 Conclusion

The  study  concludes  with  the  following;  stakeholders  have  moderate  awareness  of  fire  safety
preparedness while practical preparedness is low in selected public markets in Port Harcourt; there
is  inadequate  fire  safety  infrastructure  and  low  emergency  response  capacity  in  selected  public
markets in Port Harcourt. Although a basic understanding of fire safety concepts is common among
traders and market managers,  there are still  areas where training,  involvement in fire drills,  and
knowledge of firefighting equipment are lacking. The risks are compounded by other structural and
regulatory  issues  such as  inadequate  layout  of  markets,  obstructed access  ways,  illegal  electrical
connections, and inconsistent compliance with fire safety regulations. There is strong support from
stakeholders  for  comprehensive  strategies  for  improvement,  such  as  customised  fire  strategies,
fitting out modern equipment, conducting regular training and drills, and strengthening enforcement
systems. Thus, a coordinated intervention to tackle both behavioural and infrastructural shortcom-
ings is crucial to improve fire prevention, response and safety in Port Harcourt public markets.
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