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Abstract

Lubumbashi was chosen for this study because it is the second largest city in Katanga Province in Demo-
cratic Republic of the Congo (DRC). The province is well known for the mining of many precious miner-
als like gold, diamond, and copper among others. The mining companies use an immense quantity of
fuel, bulk diesel in their operations and aviation for their aircrafts. In the study, the target was the whole
population of employees in four companies in Lubumbashi Airport. There were two fuel depot construc-
tion companies, a fuel transporter and a fuel depot. The study picked all the companies that were con-
tracted to work in an operational fuel depot under construction. One of the researchers during the study
was an Operations Manager in the fuel depot. A balance had to be done between seamless operations
which were at the same time risk free. This was despite the dangers brought about by the ongoing con-
struction which was a safety risky. It made it necessary therefore for every respondent to be targeted in

the study. Data was collected using questionnaires and observation of operations. This was to ensure that
every employee under target in the study is covered. The respondents were given the freedom to fill the
questionnaires. The data collected were then fed into a computer and processed using the software SPSS
version 20 for data analysis. Data were analyzed using descriptive statistics and inference. The findings
were presented by the use of tables, figures, and bar charts which are detailed and shown in the study.

This was to ensure that there was a proper understanding of the research. The details of the findings are
well recorded. The three subcontracted companies were allowed to operate in a fuel depot with a lean

staff for safety reasons. Of those interviewed, it was only 61 of them who agreed to return the question-
naires out of a target population of 115. This was a 53% response rate which was quite good considering
the busy operations that were on going. The majority of the respondents, 98.4% were men while the rest
1.6% were female. As per the compliance to health, safety and environment, many respondents had not
undergone training. This is because it was only 10.9% who had done emergency drills while 3.2% did not
see the need of knowing contents in fuel tanks. Alternatively, a good number of the respondents valued the
importance of safety gear, 91.2%. There is need for regular training of employees to avert serious cases
of fire and accidents; since the facility falls under sensitive project in EIA/EA (Environmental Impact As-
sessment/Environmental Audit). The researchers recommend regular Environmental Audits from certified
environmental Lead Experts.
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Introduction

Background of the Study

The importance of the study is that with poor training on safety, employees can expose
a fuel facility or depot, employees, stakeholders, neighbors and country to serious dangers and
calamities as far as safety is concern. The study findings were presented in a global pipeline
safety conference in Abu Dhabi in United Arab Emirates where the first author had been invited
to be a guest speaker.

In 2012, the Associated press reported of “a huge explosion rocked Venezuela’s biggest
oil refinery and unleashed a ferocious fire on Saturday, killing at least 39 people and injuring
more than 80 others in one of the deadliest disasters ever to hit the country’s key oil industry.”
They add that the refinery is close to Cardon refinery where both handle 900,000 barrels of
crude and 200,000 barrels of gasoline on a daily basis for members of Organization of Petro-
leum Exporting Countries (OPEC). It reported that the main cause of the fire was a gas leak
which was ignited leading to an explosion.

Through diverse global research studies, scholars have come to the conclusion that it
is a human element that significantly contributes to the many mistakes man makes leading to
disastrous accidents in our places of work (Smith & Wadsworth, 2009). In these studies, it is
human carelessness, and attitudes which lead to accidents. DRC and Katanga Province is well
known for the mining of diverse minerals like copper and gold in big mines. The Ebola scare
has also been witnessed in this country as a result of lifestyles. All these expose employees to
a lot of safety concerns.

Statement of the Problem

Governments have strict regulations to petroleum companies, require or stipulate prem-
ises and follow them up to ensure that the participants of petroleum activities do maintain high
standards of a healthy safe environment and alert on emergency preparedness (Ministry of
Petroleum and Energy 2005 (PSA). It is added that the sector engages many employees, for
example, in Norway, 80,000 in 2005 were in employment and safety is important. Many deadly
injuries and incidents reported are witnessed in construction sites as argued by Abbas, Zalat,
and Ghareeb (2013). They argue further that despite such high rates of incidents, little research
has been done especially in under-developed nations of the world which DRC is one of them.
This necessitated the study because construction workers are involved in a lot of activities from
manual work, clerical up to complex technical duties. Such kind of work exposes employees
to a lot of dangers. These necessitate high level of safety consciousness (Abbas, Zalat, &
Ghareeb, 2013). A lot of employees are engaged in such kind of business which is a source
of income to the populace. It also enhances the per capita income of a country’s workforce or
population.

The above studies are in agreement with a research done recently by Silva, Araujo, Costa
and Melia, (2013) in Portugal. The researchers did a study in some five Portuguese construc-
tion companies and made the following conclusions. In their reports, they found out that 26.1%
of the accidents were considered serious. These were out of the 47% which had been reported
in 2010. In their research findings, 26.6% and 20.6% of the accidents happened in industries
and construction works respectively (Silva, Araujo, Costa, & Melia, 2013).

Abbas, Zalat, and Ghareeb (2013) argue that employees who are involved in building
work especially laborers are normally involved in serious accidents up to the tune of up to 70%.
This shows the severity of the problem. They add further that the majority of those who die
through fatal accidents are also in this sector. Workers accounted for 13% of deaths and 18%
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were injured in Egypt. These research statistics, findings and invitation of one author to a global
safety conference propelled the need for this study in DRC.

According to Hassan, Elnagar, Tayeb and Bolbol, (2013), 70.7% of employees between
the ages 20 to 40 years are normally exposed to diseases caused by paints. They argue further
that employees who used paints in their work were affected both neurologically and psycho-
logically as reported. In addition, paints affected the employees’ sleep, memory and also de-
veloped weak and unsteady arms or legs. They add that the uneducated were the majority who
were affected and smokers. Due to their low educational background, employees’ perception or
attitude towards safety is compromised (Hassan, Elnagar, Tayeb, & Bolbol, 2013).

Madueme (2010) argues that fuel pipelines are normally prone to accidents caused by
fires, bursts and even theft. As a result of pipelines’ burst, it costs companies in terms of cash
through maintenance, repairs and replacements. Such incidents occur because of lack of servic-
ing of pipeline networks (Madueme, 2010). The methods which are used to mediate include
involving communities in the protection of pipelines. On the other hand, Usman (2011) argues
that when pipelines had already been installed, companies must put into consideration their life
span.

Maduene (2010) did a study on fuel pipeline losses in Nigeria. She argues that major
problems with spills are the environment and costs thereof. She further adds that oil spills cause
serious health problems as per a research which had been done in Niger Delta. As reported,
these include health problems in respiratory system, skin and deformities. It was discovered
that it was frequent for pipes to burst as compared to vandalism (Madueme, 2010). In the
same study, it showed that fires were a yearly occurrence between the years 2000 to 2008.
This shows the importance of fire safety and serious precautions to be put in place. This calls
for frequent close assessment of pipelines to be done to avoid unexpected bursts which results
from lack of frequent service (Usman & Ngene, 2011). When services are done, they should
be recorded. This is because insurance will require such records. Pipes do take ages but all the
same their life spans are deteriorated by environmental factors like corrosion (Usman & Ngene,
2011). They are also affected by high temperatures and heat from the sun.

According to Jasper (2012), it is important to have pipelines installed with integrity.
This is a safety measure to be sure that they are firm and risk free. Frequent service work and
inspections are needed. Usman and Ngene (2011) and Japer (2012) agree that pipeline inspec-
tions should be done frequently at fixed frequencies. Usman and Ngene (2011) argue further
that, pipeline systems increase their reliability, availability and should effectively be managed
to minimize maintenance and repair. When this is done, it safeguards against any dangers which
arise from pipeline failures. Such properties shall have been kept safely which will lead to high
productivity, longer pipelines life, its reliability/dependence, costs minimized, and standards
kept. When new pipelines are installed, we shall consider their integrity and incorporate in all
plans, designing, types of pipelines and methods of installation.

Aim

Examine the attitudes of employees toward health, security, safety and environment dur-
ing the installation of tanks and pipelines at a fuel depot in Lubumbashi Airport in Democratic
Republic of the Congo.

Specific Objectives

1. Examine the attitudes of employees toward health, security, safety and environment
during installations of tanks and pipelines in a fuel depot.

2. Assess the level of compliance of health, security, safety and environment during
installations of tanks and pipelines in a fuel depot.
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The study came up with the following hypothesis:

H, There is a significant relationship between employees’ attitudes and their safety at
work.

H,,There is a significant relationship between compliance on standards and the safety
of employees.

Theory

In this study, Maslow’s theory of needs (basic and safety) shall be applicable here
(Armstrong & Taylor, 2014). Here the basic need shall be employee health and safety as a high-
er need. They add that Alderfers ERG theory will also be relevant, that is growth, relatedness
and existence. In existence, we have needs on safety and basic shall be health as that of Maslow.

Definition of words

Attitude: A person develops an attitude when somebody has some values to it (Howe &
Krosnick, 2017). They argue further that this is when it comes to influencing a way of life and
attachment to it.

Pipeline: These are metals made of steel to be used in transporting fuel from one storage
facility to another (Zhao, Liang, Shi, Zhang, & Yang, 2015).

Safety and Health: This is a company’s or persons’ culture of being safe at work (Kim,
Park, & Park, 2016). They add there will be a need to have some good management systems to
enhance safety of employees.

Fuel Depots: These are fuel stations where fuel is stored in bulk to be used for refilling
fuel trucks and also storage for emergencies (Sundar, Venkatachalam, & Rathinam, 2017).

Work Environment: It is defined as a place of work which is conducive to perform du-
ties or tasks comfortably (Nantsupawat, Kunaviktikul, Nantsupawat, Wichaiklium, Thienthong,
& Poghosyan, 2016).

Research Methodology
General Background

One of the most basic things that can be instituted to enhance health and safety is that
of integrating a safety culture in the workplace. Whereas it would be expected that safety and
health in an organization would be everybody’s concern that is not the case in most companies
(Sikpa, 2011). The study’s aim is to know at the end of the research the attitudes of employees
on safety at fuel depots and change such perceptions. Some of the problems which the study is
trying to solve are to reduce or get rid of incidences and accidents in fuel companies.

During the course of research, one of the Safety Officers was sacked by one of the con-
struction companies. He was accused of being too strict on safety issues which their supervi-
sors incidentally did not see any need. They wanted to meet datelines at all costs not knowing
the danger of a fire explosion burning several thousands of fuel. This can be attested by photo
number 1 in the appendix I. No wonder several welding wires had been spread crisscrossing the
fuel depot. A number of times, the wires got burned and the several fire extinguishers strategi-
cally placed came in handy. The existing safety carelessness of contractors put the Operations
Manager’s work at risk.
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Population of the Study

A sample is a portion or subset of a larger group called a population (Fink, 2003). Sam-
pling is a research technique used for selecting a given number of subjects from a target popu-
lation as a representative of an entire population. In this study, the researchers choose the fuel
depot in Lubumbashi Airport for it was convenient for research. In the study, the target was
the whole population of employees in four companies. There were two fuel depot construction
companies, a fuel transporter and the fuel depot. The study picked all the companies that were
contracted to work in an operational fuel depot under construction.

It made it necessary therefore for every respondent to be targeted in the study. Data was
collected using questionnaires and observation of operations. This was to ensure that every em-
ployee under target in the study is covered. The respondents were given the freedom to fill the
questionnaires. The data collected were fed into a computer and processed using the software
SPSS version 20 for data analysis. Data were analyzed using descriptive statistics and infer-
ence. The findings were presented by the use of tables, figures, and bar charts which are detailed
and shown in the study.

There were eleven fuel depots in the city of Lubumbashi (Kelwon & Nzuve, 2014) dur-
ing this study. It was only one fuel depot which was under study that had construction in prog-
ress and had contracted three companies. In all these four companies all their employees were
selected and given questionnaires. The study used semi-structured questionnaires with closed
and open-ended questions. In this study all employees who were working during the installation
of new tanks and pipelines were interviewed. The target population was 115 as seen in table 1.
In total the study was able to have all the 115 employees participate freely in the study.

Research Instrument and Procedures

The study employed the use of a questionnaire as the main research instrument. An
instrument is a research tool which assists researchers in collecting data. Due to the sensitivity
plus complex nature of the study and logistical issues, the questionnaires were considered ideal.
The questionnaires were administered to the respondents on site. All questions were filled with
the help of the researchers.

Demographic Statistics

This section discusses the demographics of the participants where the gender, marital
status, age, experience, training and level of education of respondents are highlighted in the
next tables 2, 3 and figures 1, 2, 3, 4. These shall be discussed further in the discussion section
of this study.

Data Analysis

Quantitative analysis data was driven from the demographic section of the question-
naires. Other open ended and closed questions were analyzed using descriptive statistics like
percentages and frequencies. The data were then computed using the Statistical Package for
Social Science (SPSS), 20.
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Research Results

Response Rate

It was only 61 or 53.04% of the respondents who agreed to participate and return the
questionnaires. This was a good turnout or response rate. In all the fuel depots in Lubumbashi
city, the study findings were representative of other fuel depots. This is because it was only one
fuel depot being studied which was under construction in that period.

Table 1. Response rate of study.

Company Questionnaires Percentage (%) Total Number of  Turn out Percentage
Returned Employees (%)

Kapita Construction 6 9.8 34 17.65

BSL Construction 35 57.4 37 94.59

CP Fuel Depot 8 131 29 27.59

Fuel Transport Co. 12 19.7 15 80

Total 61 100 115 53.04

Some of the participants, 54 of them who were targeted declined to be interviewed
(46.96%). In this study, a visit was made to all the selected companies where a voluntary par-
ticipation of the participants was sought. The four companies picked performed diverse tasks
like selling oil and gas (CP fuel depot), transporting fuel, construction of fuel depots (BSL),
roads or other works (Kapita).

Gender of Respondents

Table 2. Gender of respondents.

Gender Frequency Percentage (%)
Female 1 1.6

Male 60 98.4

Total 61 100

In this field study, 98.4% of the participants were male employees drawn from four dif-
ferent companies operating in Lubumbashi in the Democratic Republic of Congo. Apart from
one site, the rest did not have female employees, and only one female employee, 1.6% partici-
pated in this research study (table 2).

Table 3 indicates that 90.2% of the respondents were married while the rest (9.8%) were
single. Figure 1 indicates that most of the respondents interviewed, 41%, were between the
ages of 35 — 45 years while 37.7% were between the ages of 27 — 34 years, 11.5% were over
46 years with 9.8% being between 18 — 26 years. In figure 2, 31.1% of the respondents had at-
tained college level, 19.7% university while only 1.6% had no education. The respondents who
had worked over 5 years were 19.7% while the majority, 44.3% had one year and under of work
experience.
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o| Table 3: Marital status of respondents.

Status Frequency Percentage (%)
Married 55 90.2
Single 6 9.8

Total 61 100

Over 46 yrs A 11.5%

35-45yrs 41%

AGE BRACKET

27 - 34 yrs

18 - 26 yrs
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Figure 1. Age bracket of respondents.
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Figure 2. Level of education of respondents.
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Figure 4. Types of training received.

There is a need for all players within the fuel industry in Lubumbashi and globally to
come up with benchmarks of frequent and regular training for all employees as per international
fuel standards (figure 4). This will safeguard against the safety dangers in fuel depots.
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Empirical Results
Attitudes of Employees on Safety
Employees Practices at Fuel Depots

As can be seen next in Figure 5, 65.1% of the respondents strongly agreed that phones,
matches and lighters shouldn’t be used at fuel depots, while 17.5% agreed, 11.1 strongly dis-
agreed, 3.2% disagreed and a similar number neither disagreed nor agreed. On the other hand,
66.7%% of the respondents strongly agreed and 22.2% agreed that all employees are aware of
the assembly point while 3.2% neither agreed nor disagreed and an equal percentage strongly
disagreed while 4.8% disagreed. When asked whether major fuel spill should be poured a lot
of water on 42.9% strongly agreed, 30.2% agreed while 22.2% strongly disagreed, 3.2% dis-
agreed and 1.6% neither disagreed nor agreed. On a diagram on tank contents being for safety
reasons 61.9% strongly agreed, 28.6% agreed while 6.3% neither agreed nor disagreed and
3.2% strongly disagreed.
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EMPLOYEES PRACTISES AT FUEL DEPOTS

Figure 5. Employees practices at fuel depot.
Emergency Responses in Fire Outbreaks

Figure 6 gives the findings on employee’s knowledge on fire emergency responses. Fif-
ty- eight-point seven percent (58.7%) of the respondents strongly agreed that in case of fire one
should shout Fire!! Fire!!! While 30.2% agreed, 4.8% disagreed 3.2% strongly disagreed while
an equal number neither agreed nor disagreed. On putting on fire alarm and running to assemble
point, 69.8% strongly agreed while 20.6% agreed. Fifty-five point six per cent (55.6%) of the
respondents strongly agreed that in case of fire, one was expected to call the fire brigade and
ambulance while 25.4% agreed, 7.9% neither agreed nor disagreed, 6.3% strongly disagreed
and 4.8% disagreed. Most of the respondents were against a whole fuel truck fire that is on fire
being poured water on with 34.9% strongly disagreeing, 11.1% disagreed while on the hand
22.2% strongly agreed, 19.0% agreed while 12.7% neither agreed nor disagreed.
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Figure 6. Emergency response in cases of fire.
Knowledge of Emergency Responses

On the knowledge of emergency responses at fuel depots as shown in figure 7, most of
the respondents were aware that hazardous materials should be thrown away from the depot
with 45.9% of the respondents strongly agreeing, 36.1% agree while 13.1% strongly disagreed,
6.6% disagreed and 6.6 neither disagreeing nor agreeing. When asked to comment on whether
fuels or oils should not be spilled in fuel depots 62.4% strongly agreed, 16.1% agreed while
13.1% strongly disagreed, 6.6% disagreed and 1.6% neither agreed nor disagreed. On fires in
fuel depots being put off using fire extinguishers, 27.9% strongly agreed, 26.2% agreed, 23%
strongly disagreed, 9.8 disagreed while 13.1 neither disagreed nor agreed.
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Figure 7. Knowledge of emergency responses.
Employees Compliance on Safety Standards and Practices at Work

Organizations will be able to comply with safety standards and practices depending on
their policies. In this study, it is a total of 90.2% of the employees that are above the age of 27
years. It shows that the policy of such organizations value mature citizens to work for they are
stable persons in society. With proper education, employees will value safety at work. In the
study under investigation, 98.3% of the employees acquired education from primary to univer-
sity. In a fuel depot, which is a hazard area, education is critical especially in tanks and pipeline
installations.

When it comes to training, it is paramount that organizations have well trained employ-
ees in their areas of specialization. In this study, 18.2% of the employees had the expertise
in installation of pipelines. This is reasonable considering that it was only BSL (57.4%) and
no other organization was involved in that kind of work which needed their expertise. Other
contracted companies had their own roles to play. In this nature of work, experience was also
needed. In all the four companies, 55.8% of them had an experience between 1 to over 5 years.
This is reasonable considering the expertise of employees where most of them were mobile as
they looked for greener pastures.

Knowledge of compliance and Safety Measures
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Figure 8. Knowledge of safety measures.

As can be seen from figure 8, measuring employee’s knowledge on safety measures at
fuel depots, had most of the respondents, 91.8% being aware that protective clothing should
be worn within fuel depots. This can be derived from the figure above where 78.7% of the
respondents strongly agreed to this while 13.1% agreed. The next safety measure that most of
the respondents, 86.9% concurred with was that employees at fuel depots should know how to
operate fire extinguishers with 72.1% strongly agreeing, 14.8% agreeing. When asked about
safety being the first goal in a fuel depot, 63.9% strongly agreed, 13.1% agreed while 9.8%
neither agreed nor disagreed with an equal number strongly disagreeing while 3.3% disagreed.
Sixty-point seven percent (60.7%) of the respondents when asked whether it is necessary to
check electrical cables and ensure there are no cracks, 60.7% strongly agreed, 16.4% agreed
while 13.1% strongly disagreed, 6.6% neither disagreed nor agreed and 3.3% disagreed. On
employees being safety conscious within fuel depots, 55.7% strongly agreed, 16.4% agreed
while 14.8% strongly disagreed, 8.2% neither agreed nor disagreed and 4.9% disagreed. When
questioned on whether clothes that are soaked in fuel should be changed, 34.4% agreed, 26.2%
strongly agreed while 21.3% strongly disagreed, 9.8% neither agreed nor disagreed and 8.2%
disagreed.

Handling Measures at Fuel Depots
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Figure 9. Handling measures at fuel depots.

Figure 9 indicates that 34.9% of the respondents strongly agreed that diesel trucks should
be washed with water and soap before loading Jet A-1 fuel. Soap is the worst contaminant of
Jet A-1 which the respondents did not know. On the other hand, 22.2% neither agreed nor dis-
agreed, 19% disagreed, 12.7% agreed and 1.6% strongly disagreed. When they were asked to
comment on water being put on to new tanks and pipes to check only leakages 44.4% strongly
agreed, 22.2% agreed while 23.8% disagreed, 7.9% strongly disagreed and 1.6% neither agreed
nor disagreed. On workers entering empty fuel tanks to work till tired and come out, most of the
respondents 49.2% strongly disagreed, 12.7% disagreed, 11.1% neither agreed nor disagreed
while 15.9% agreed and 11.1% strongly agreed.

Organizational Culture on Safety and Emergency Responses
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Figure 10. Organizational culture of safety and emergency responses.

The study was also able to have hindsight on the organizational culture in fuel depots
through five questions in the Likert Scale. In the fuel depots safety team leaders exist. This
is evident from the responses given where 55.7% strongly agreed, 29.5% agreed with 3.3 %
strongly disagreeing and a similar number disagreeing while 8.2% neither agreed nor disagreed.
At the same time security officers always undertook searches on people and vehicles entering
fuel depots. Fifty-two-point five percent (52.5%) strongly agreed to this while 26.2% agreed,
9.8% neither agreed nor disagreed and 6.6% disagreed and 4.9% strongly disagreed. On the
tanks and pipelines being durable and safe, 44.3% of the respondents strongly agreed, 24.6%
agreed while 18.0% strongly disagreed, 6.6% disagreed as well as neither agreed not disagreed.
When asked whether fuel depots security guards were very alert, 41% of the respondents
strongly agreed, 24.6% agreed while 9.8% strongly disagreed, 8.2% disagreed and 16.4% nei-
ther agreed nor disagreed. On fire drills being carried out once a year, 24.6% of the respondents
neither agreed nor disagreed while a similar percentage disagreed. Twenty three percent (23%)
of the respondents agreed that fire drills were carried out once a year while 18.0% strongly
agreed while 9.8% disagreed.

Discussion
Demographics

In this field study, 98.4% of the participants were male employees drawn from four dif-
ferent companies operating in Lubumbashi in the Democratic Republic of Congo. This is as
compared to 1.6% of female employees. On the other hand, 90.2% of the respondents were
married while the rest (9.8%) were single. 41%, were between the ages of 35 — 45 years while
37.7% were between the ages of 27 — 34 years. Most of the respondents, 31.1%, had made it
up to the tertiary level while 26.2% had attained primary education as their highest level of
education, 21.3% secondary and 19.7% were university graduates. 44.3% had been with their
current organization for less than one year while 27.9% for between 1 — 3 years. It was found
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out that cumulatively, the number of respondents who had been with their current organizations
for more than four years were 27.9%. In addition, it was found out that most of the respondents
(38.2%) had undergone training on firefighting, while 36.4% had first aid training.

Attitudes of Employees

We shall next discuss the employees’ attitudes in fuel depots. In a fuel depot, diagrams,
tank contents, and capacities must be shown for safety reasons. In our study, 90.5% of the re-
spondents agreed to this. These are important about fuel spillage during loading, offloading fuel
into tanks or trucks. Disasters shall be avoided when this safety measure is taken into consid-
eration during operations. It is important for a fire assembly point or location to be known in a
fuel depot. The findings of our study showed that 88.9% agreed to this. People are supposed to
assembly here during fire outbreaks in fuel depots or any other business premise.

Fires are disasters in fuel depots which should be contained at all costs. Fires are gen-
erated with the existence of oxygen, fuel and ignition. In this study, it was only 82.6% of the
respondents who agreed that phones, matches and lighters should not be used at a fuel depot.
Fires should only be lit at designated places like kitchens which are far from fuel. In a fuel
depot, a major fuel spill should be poured a lot of water after some has been pumped into extra
storage tanks. In this study, 73.1% were in agreement to this safety precaution.

In the next discussion, we shall handle emergency responses in case of fire. We are re-
quired to put on a fire alarm and fight the fire with all available equipment. When somebody is
not knowledgeable, should run to a fire assembly point. In the study, 90.4% were in agreement
to this. Secondly, in case of fire, we should shout fire! Fire! The percentage of the respondents
who agreed to this was 88.9%. In case of a fire, people should call the fire brigade, police and
ambulance. It was only 81% of the respondents who agreed with this. These stakeholders will
save the situation by responding to that emergency. In a situation where a whole truck catches
fire, we are not supposed to pour water on it. If we do that, fuel will float, and fire will increase
the more. 46% of the respondents disagreed to the statement that we are supposed to pour water.

Finally, employees in fuel depots should be knowledgeable on emergency responses. In
the study, most of the respondents, 82% were aware that hazardous materials should be thrown
away from fuel depots. This is because they will be sources of combustion. When the respon-
dents were asked to comment on whether fuels or oil should not be spilled in fuel depots, 78.5%
agreed. These are also fire causing agents. On the comment that fires in fuel depots should be
put off using fire extinguishers, it was only 54.1% that agreed. It showed their little knowledge
on the importance of fire extinguishers.

The study came up with the following first alternative hypothesis:

H, There is a significant relationship between employees’ attitudes and their safety at
work.

There is a big relationship between employees’ attitudes and their safety at work. In the
study findings, a good percentage of the respondents, 17.5% were of the opinion that phones,
matches and lighters can be used in a depot or neither agreed nor disagreed. Such an attitude can
be very risky in a fuel depot because such kind of employees can burn it by mistake or through
ignorance. When it came to a major fuel spill in a depot which should be poured a lot of water,
27% of the respondents either did not agree or were not sure. That is a very big percentage
which can expose a fuel depot to fires.
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Compliance on Safety Standards

Fuel depots should have compliance to all safety standards. These include training,
educating employees well, and recruiting those with enough experience. In this study, the re-
spondents were in agreement on education, 98.3%, age 90.2%, experience 55.8% and training,
18.2%. It was only a small percentage who did not see the value for training. Employees should
have knowledge of safety measures in fuel depots. In this study, 91.8% of the respondents
agreed that employees should have protective equipment and clothing. Another safety measure
where most respondents, 86.2% concurred was that employees at fuel depots should know how
to operate fire extinguishers. In a fuel depot, electrical cables should be checked and ensured
that there are no cracks. About 77.1% of the respondents agreed to this. Fuel trucks and other
vehicles should not be allowed to enter depots if they have defects to avoid these causing fires.
A small number of respondents, 77% agreed that safety first should be the main goal of fuel
depots. All should generally be safety conscious where 72.1% agreed with this principle.

Another safety measure in fuel depots which we shall tackle next is handling measures.
Water is put into new tanks and pipelines are not to check only leakages but also the integrity
of pipes. There were 66.6% of the respondents who agreed with this which showed their lack
of knowledge. A good percentage of respondents, 61.9% were in agreement that workers enter
empty fuel tanks to work alone till tired and then come out. This is not safe, and hence many
employees were not knowledgeable on this. It will risk the workers to work in such an environ-
ment. The comment that diesel trucks should be washed with water and soap before loading Jet
A-1 gave the result of 47.6% of the respondents agreeing. It showed their ignorance on the risks
of doing that. Soap is the worst contaminant to Jet A-1. It was only the fuel depot who could
have been the only ones who disagreed, 20.6%.

Finally, an organizational culture is a contributing factor in properly handling safety and
other emergencies. The study was able to bring into some insight on the organizational culture
of the fuel depot. Safety team leaders existed since 85.2% of the respondents agreed. Security
officers always did searches on people and vehicles entering the fuel depot as agreed by 78.7%
of the respondents. It was also found out in this study that, 65.6% of the respondents agreed
that security guards were very alert. Finally, 41% of the respondents agreed that fire drills were
carried out once per year. It showed this was a rare safety measure done in the four companies.

In the study, we had the following second alternative hypothesis:

H,,There is a significant relationship between compliance on standards and the safety
of employees.

Employees should comply with standards for their safety at work. To work in a fuel
depot or even construction companies, it requires that employees have some basics in han-
dling emergencies. In this study, it was only 10.9% of the respondents that had been trained on
emergency drills. This was a very small percentage which meant that in case of any emergency,
many employees will perish in the fuel depot. The respondents who had been trained on pipe-
line installation and environment were 18.2% each, respectively. It meant that those untrained
employees if they were to install pipelines, they were to have questionable integrity. This was
a safety concern.

Conclusions

Findings from this study reveal that most of the employees in the gas and oil industry
in Lubumbashi, DRC do not have adequate training in emergency drills, firefighting, first aid
and handling of firefighting equipment. At the same time training in pipeline installation was
wanting. The study further revealed that the employee’s knowledge and practices as pertaining
to health and safety measures within fuel depots was poor. This was further supported by the
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pictures which were taken that showed cases of human carelessness and recklessness within the
fuel depots. In one of the pictures, a welder welds metals at very close proximity to fuel tankers
and trucks offloading fuel. It was evident from the study that the organizational culture around
safety and health measures within fuel depots was greatly hampered by employee’s attitudes,
more so towards safety and health issues.

The study recommends that future researchers investigate attitudes of employees on
safety in other countries and economies. This will help in making conclusions of study. The
study resorted to using a survey research. A sample of all fuel depots in Lubumbashi was done.
All depots were not studied because it could have been tedious because other depots were not
doing construction operations. All employees for the companies in operation in the fuel depot
were interviewed. Through this, the study was exhaustive. Employees were given the choice
to freely fill and return the questionnaires. Through this, they were required to cooperate with
their supervisors so as not to become a hindrance to operations which were ongoing, and the
study would not become a security and safety threat. As a result, the study met its objectives.

Following the state of training levels, employees’ knowledge and practices within fuel
depots, it is important that a raft of measures be adopted. First, there is need for all players
within the fuel industry in Lubumbashi and globally to come up with benchmarks of frequent
and regular training for all the employees as per the international standards. At the same time
there is need for all the regulatory frameworks regarding health, safety of employees and that of
fuel depots to be strictly adhered to. This includes abiding by governments’ occupational safety
and health. Security managers should be further trained in handling of all fire equipment within
a depot and in emergency controls. Fire drills should not only be limited to the staff and people
within fuel depots but should also be coordinated with other stakeholders such as neighbors,
airport personnel and national security agents. At the same time all fire equipment and water
hydrants should be regularly checked and serviced.
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72| Appendix I

Site Photos

Photo No. 1. Datelines set to finish project where safety is a concern as fuel is offloaded
& loaded. Complete construction of tanks and pipelines to alleviate fuel storage issues. Source:
1** Author.
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