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Abstract

The Central African Region is known as one of the most troubled and unsafe regions in Africa. But more recently the
Central African Region has been growing and developing, with many projects underway involving huge local and foreign
construction companies. Despite this fact, workers in the Central African Region often encounter unsafe working conditions
and must confront many kinds of hazards. Therefore, the aim of this study is to identify the safety management situation
in Central African construction sites, by focusing on the countries of Rwanda and DR Congo. Through our research, it was
found that the two countries studied in the Central African Region are very similar with regard to their safety management
systems, with some exceptions. In addition, it was revealed that both these countries in the Central African Region had
good safety performance. This study will help to illuminate the situation of safety systems on construction sites in the
Central African Region, and can be used by companies advancing into the Central African Region’s construction market.
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1. Introduction

The Central African region is known as one of the
most troubled and unsafe regions in Africa, In the
several civil wars that have taken place in the last
two decades in some of the Central African region
countries, many of the buildings were destroyed and
the Central African region became impoverished, But
today, the Central African region is growing and is
being developed by huge local and foreign
construction companies, This is contributing to
economic growth in this region, Previous research
has demonstrated that there is a positive and

statistically significant relationship between the
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construction industry and economic growth in the
According to previous
the
construction industry contributes to 11% of gross
domestic product (GDP)[2].

Despite this fact, workers in the Central African
region face unsafe working conditions and must

developing countries[1].

research, in most developing countries

confront many kinds of hazards, Hazards frequently
encountered in the construction industry include
dangerous chemicals, dust, exposure to vibration, high
noise levels, manual lifting of heavy weights,
unguarded openings, ionizing radiation, fire, exposure
to live cables, and moving mobile construction plants
on site[3].

In particular, the big problem is that employers,
administrators and workers have a lack of knowledge
when it comes to safety issues. Work conditions on
construction sites in the Central African region have
always been notoriously dangerous, with many

safety measures completely ignored by most
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contractors, and worse still, some contractors not
even being aware of the existence of basic safety
measures,

Also, construction sites do not establish any safety
implementation plan, and in most sites, the majority
of the workers do not put on personal protection
equipment during the work, Furthermore, onsite
safety training is rarely given to construction
to
construction health and safety should be of primary

workers,  According previous  research,
concern to employers, employees, governments and
project participants[3].

Employers in developing countries have the
responsibility to take measures to control health and
safety risks at work, According to the International
Labor Office (ILO)[4], employers should provide
adequate means and organization to support safety,
should establish a suitable program for the safety of
workers that is consistent with national laws and
regulations, and should comply with the prescribed
safety and health measures at the workplace,
Previous research[5] has argued that management
should encourage and support safety by setting a
good safety example, effectively managing safety
programs, wearing protective equipment where it is
required, and providing sufficient resources to
implement a safety and health program, They should
also visibly demonstrate and communicate their
safety and health commitment to workers and others,
and should be fully committed to continuously
improving workplace safety and performance,

Most of these studies have concentrated more on
safety in construction sites, and were not particularly
focused on the safety situation in the Central African
region's construction sites, Actually, safety in
Central African region construction sites involves
both the physical and psychological well-being of
site workers, Safety management in these regions
must become one of the primary concerns for safety

researchers,
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Therefore, the aim of this study is to learn about
the safety management situation on Central African
construction sites, This study will support an
evaluation of the application of the safety
in the Central African

construction sites through both qualitative and

management system

quantitative investigation methods, with the goal of
determining how compliant this system is with
international standards,

2. Literature review

There of safety,
Occupational health and safety has been defined as

are several definitions
[6] : “The promotion and maintenance of the highest
degree of physical, mental and social well-being, The
prevention of ill—health among workers caused by
their working conditions, The protection of workers
from factors adverse to their health in their
employment, and the placing and maintaining of
workers in occupational environments adapted to
their individual and psychological conditions.”
Health is defined as the protection of the body and
mind of people from illness resulting from materials,
processes or procedures used in the workplace,
whereas safety is defined as the protection of people
from physical injury[7]. Also, safety means a state
in which no danger of a damage—causing accident
exists, A high level of occupational health and safety
contributes to the achievement of material and
economic objectives, and provides high quality and
performance in working life[8].

Previous research indicated that culture occurs
upstream within the management system, exposure
the end of the upstream to downstream sequence|9].
This was confirmed in the same thesis[9], which
indicated that the positive components of a health
and safety culture have a substantial positive impact

on health and safety performance, Therefore, the



safety culture in construction sites adopted and
promoted by the management of contracting
organizations directly or indirectly enhances the
safety of individuals on the job site.

Currently, there is no documented data on issues
of safety management in the Central African
construction  industry, However, given the
similarities in the construction industries in some
developing countries such as Ghana and Kenya, there
is little doubt that the trends observed might be
different in the Central African region, In Ghana for
example, about 656% of -construction workers,
particularly the new recruits, do not have knowledge
of safety issues on construction sites[10]. Another
study in this country revealed that 60% of contractors
do not provide safety materials (safety gear, boots,
safety uniforms, helmets, gloves, nose masks, etc.)
to workers on construction sites[11], In Kenya,
previous research found that most construction sites
did not have preventive measures for accidents,
exposing the workers further to hazards, and the
smallest measures applied were not necessarily
effective in preventing accidents[12)].

The situations stated above will contribute to
understanding the safety management situation in
the Central African region, since developing and

some developed countries present a similar situation,
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Figure 1. Location of DR congo and rwanda

3. Methodology

The purpose of this study is to learn about the
situation of safety management in the Central
African region, To do this, the authors researched
and compared the differences between two countries
(Rwanda and Democratic Republic of Congo (DR
Congo)). These two countries were selected for the
reason that DR Congo is one of the largest countries

Table 1. Variables to find out the situation of safety management

Variables

Hypotheses about the safety management situation

Plan of action

Competency of workers and
ongoing training

H1, there is a significant difference between the two countries with regard to the management of a plan of

action.

H2, there is a significant difference between the two countries with regard to the satisfaction level in terms of

competency of workers.

H3, there is a significant difference between the two countries with regard to worker satisfaction in term of

Personal protective equipment
Safety monitoring & inspection
system
Hazard and accidents reporting
Discipline
Responsibility & organization for
safety in the workplace

wearing personal protective equipment and having an emergency system to prevent or treat any case of
accidents at the construction sites.
H4, there is a significant difference between the two countries with regard to the construction site audits and
inspections carried out by the government
H5, there is a significant difference between the two countries with regard to the satisfaction with the hazard and

accident reporting system.

H6, there is a difference between the two countries in terms of satisfaction regarding discipline and disciplinary

decisions taken after an accident happens on a construction site.
H7, there is a significant difference between the two countries with regard to the satisfaction with the safety

responsibility and organization management system at the site

H8, there is a significant difference between the two countries in terms of satisfaction with the budget allocated to

Cost

the safety before a construction project
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in the region, while Rwanda is one of the
smallest(Figure 1), The findings will provide us with
a clearer picture of the safety management situation
on construction sites in the Central African region,

This research was conducted in two Central African
Region countries (DR Congo and Rwanda) through
a questionnaire survey, A questionnaire was
distributed to field managers, onsite engineers and
safety regulations supervisors in the two countries,
As seen in Table 1, 8 variables were used to evaluate
and compare the general situation of safety
management of these two countries.

The 28 questions focusing on 8 variables, which

are shown in Table 2, were based on a review of the
previous research[3,13] on the safety management
of African construction sites, The qualitative analysis
involved collecting data through observation and
interviews with field managers, on—site engineers
and contractors on the construction sites within the
region,

The quantitative analysis of the aforementioned
variables using the 28 questions was measured using
a b—point Likert scale (very important (5 points),
important(4 points), neutral(3 points), not important(2
points) and not very important(l point)). The reason

for this is to quantitatively compare the safety

Table 2. Results of T-test for comparison the situation of safety management between two countries

Average Rwanda DR Congo

Variables Questions Mean Mean Var, Mean  Var P-value
1) Satisfaction with the company safety plan and risk assessment 3.76 3.81 1.36 3.73 0.84 0.81
2) Satisfaction with the plan’s clear objectives to handle the different hazards
on site 3.69 363 1.58 3.73 0.92 0.78
Plan of action 3) Satisfaction with procedures specified by that plan to prevent accidents 3.55 3.44 240 3.62 0.65 0.67
4) Satisfaction with accessibility of the action plan for managers, supervisors
and workers 3.67 3.69 2.10 3.65 1.12 0.94
5) Satisfaction with role in developing the action plan 3.62 3.31 2.23 3.81 1.28 0.26
1) Satisfaction with your general knowledge on the safety regulations in your
Competency of construction sites 3.60 3.75 1.40 35 1.38 0.51
workers and ongoing 2) Satisfaction with the company’s onsite training policy 3.38 3.25 1.67 3.46 1.38 0.60
training 3 Importance of the experience and safety training of operatives at the
recruitment of managers, Supervisors and workers 338 275 3.00 377 166 0.06
1) Importance of wearing a personal _profective equipment for
Personal protective & ConsClion Womkers %2 o oo & %0 oo
emergency equipmentZ} ;Zggoﬂame of the presence of first aid and aiders on consiruction 4.21 463 105 396 164 0.07
3) Satisfaction with the functional fire extinguishers on construction sites 3.62 3.81 0.96 35 1.70 0.38
4) Satisfaction with the visibility of emergency exit on construction sites 3.69 3.81 1.63 3.62 1.53 0.63
Safety monitoring & 1) Satisfaction with role in safety audits 357 3.56 1.06 3.58 1.61 0.97
inspection system 2 lmportance of safety audiits at the workplace 386 450 053 346 1.14 0.00
1) Satisfaction with the formal channel (body) for reporting hazards or
_ accients cases 3.07 3.50 1.60 28/ 216 o1t
Hazard and accidents 2) Satisfaction with the policy of your company on reporting accidents or
reporting dangerous situations discovered at sites 345 363 145 3.35 1.76 0.49
3) Importance of the reporting system for incidents and near misses 3.40 3.06 2.60 3.62 1.85 0.26
1) Satisfaction with the strategy of your company when an accident or
dangerous situation happens 3.76 3.94 0.86 3.65 0.64 0.32
2) Satisfaction with the disciplinary procedures for employees in breach of
Discipline safety 3.69 3.69 1.03 3.69 1.74 0.99
3) Satisfaction with your role in this disciplinary prooess 3.79 3.56 1.73 3.92 1.11 0.36
4) Satisfaction with the decision taken after an accident or incideni
happens on site 386 413 052 369 0686 0.10
1) Satisfaction with the responsibility taken by the main contractor for safety 357 363 145 354 0.82 081
on site : : ’ ) ’ :
Responsibility & 2 Satisfaction with the responsibility taken by the dlient for safety on site 3.31 3.50 2.40 3.19 1.28 0.50
organization for 3 Satisfaction with your responsibilities for safety on site 3.39 4.06 0.73 3.85 0.54 0.41
safety in the 4) Satisfaction with the organization chart showing the names and positions
workplace with responsibility lines for safety performance management 3.83 3.75 1.93 388 0.83 0.73
5) Importance about having competent safety officers and safety supervisors
appointed and engaged for the site 4.26 45 0.67 4.12 1.23 0.20
Cost 1) Importance of the safety training item in construction budget 4.43 45 0.67 4.38 0.89 0.68
2) Satisfaction with_your_company’s financial_budget allocated to_safety 10 3.13 212 3.08 0.87 0.91
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management situation of these two countries using the
T—test (statistical hypothesis test).

A total of 42 questionnaires were collected and used
for the analysis after 6 incomplete questionnaires were
excluded, Of the 42 questionnaires, 16 were from
Rwanda and 26 were from DR Congo,

4. Results analysis and discussions

Table 2 presents the results of the T—test for the
comparison of the safety management of the two
countries, The T—test was conducted on two samples
assuming unequal variance, This is because the
amount of data collected was small (16 surveys in
Rwanda and 26 in DR Congo) and it was difficult to
be sure of equal variances,

In the results of the t—test, 5 questions were
analyzed as showing a statistically significant
difference between two countries at the 90%
confidence level because the p—value was less than
0.1, There is also one question for which the p—value
was slightly greater than 0.1 but close to 0.1 (0.11).
In this study, the confidence level was reduced to 90%
(p<0.1) instead of 95%(p<0.05) which is generally
used, because the number of data collected was
small,

Based on the results obtained, the authors were
able to identify the situation of safety management
systems in the Central African region, In addition,
the authors learned that the situation of the safety
management systems of the two countries was very
similar, with some exceptions,

In terms of the statistical details, none of the questions
in the variables ‘Plan of action,” ‘Responsibility and
organization for safety in the workplace’ and ‘Cost’
showed any significant difference between the two
countries,

For the variable ‘Competency of workers &

ongoing training,” Rwanda received a lower mean
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score (2.75) than DR Congo (3.77) in the question
‘importance of experience and safety training of
in the

supervisors and workers,” This can be interpreted as

operatives recruitment of managers,
indicating that Rwanda, as a very young country, has
a lower consciousness of the importance of experience
and safety training,

On the other hand, Rwanda got a higher mean score
of 4.94 on ‘importance of wearing personal protective
equipment,” and scored 4.63 on ‘the presence of first
aid and aiders on construction sites,” 4.50 on ‘safety
audits at the workplace’ and 3.50 on ‘satisfaction
with the decision taken after an accident or incident
happened,' Based on the above results the authors
considered that Rwanda has a slightly higher
consciousness of safety regulations than DR Congo,

DR Congo got a lower mean score (2.81) than
Rwanda on ‘Satisfaction with the formal channe
1(body) for reporting hazards or accidents cases,” The
authors thought that this result showed DR Congo
has lower reliability of its safety government,

Overall, the results of this survey to assess the
situation of safety management in Central African
construction sites showed that the mean for all
questions was on average over 3 points (with the
maximum being 5 points). Significantly, statements
such as ‘Tmportance of wearing personal protective
equipment for construction workers,” ‘Importance of
the presence of first aid and aiders on construction
sites,” ‘Importance of having competent safety
officers and safety supervisors appointed and
engaged for the site’ and ‘Tmportance of the safety
training item in the construction budget’ got an
average of more than 4 points out of 5, This means
that both of the Central African region countries
studied (Rwanda and DR Congo) had good safety
performance, It is important to note that Rwanda
recorded the lowest mean (2.75) in Tmportance of the
experience and safety training of operatives at the

recruitment of managers, supervisors and workers'
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whereas the lowest mean in DR Congo was 2.81
‘Satisfaction with the formal channel (body) for
reporting hazards or accident cases,'

The construction industry is an important element
that is bringing more foreign capital to this
region[1,2]. As such, foreign construction companies
in general and Korean construction companies
specifically should not worry about the adequacy of
the safety organization and management system in
the Central African construction sites,

5. Conclusion and Recommendations

In general, this research revealed that the safety
management system on construction sites was
similarly managed in both of the Central African
countries studied, On average, the areas that had the
highest mean scores on the surveys in both countries
were 4,52 and 4,43 in personal protective equipment
and importance of the safety training item in the
construction budget, respectively. This can be a good
indicator to encourage investors in the construction
domain to invest in the Central African region,

On the other hand, the study also revealed some
differences about the five questions in four different
variables, For example, Rwanda scored lower than
DR Congo in 'the importance of the experience and
safety training of operatives at the recruitment of
managers, supervisors and workers'. In the area of
personal protective equipment, Rwanda scored
higher than DR Congo. This means that while the
Rwandan government has not paid attention to the
development of safety training, the country has
strong labor laws and policies which ensure that
investors in the construction companies provide their
workers with personal protective equipment,

Based on the results, which showed that Rwanda
had a lower score in importance of the experience

and safety training of operatives at the recruitment
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it 1is

recommended that employers and contractors

of managers, supervisors and workers'
provide suitable programs that are consistent with
national laws and regulations to ensure the safety
of workers, On the other hand, in DR Congo
'Satisfaction with the formal channel(body) for
reporting hazards or accident cases had a lower
score, and thus this study suggests that contractors
must keep accidents registered at site and make
records of all kinds of accidents, from minor bruises
to major and fatal accidents, and submit reports
thereafter to each country’s occupational health and
safety executives,

Finally, this study recommends all stakeholders in
construction projects combine their efforts to make
their safety management of construction sites in the
Central African region more effective,

This study will help the reader to understand the
situation of safety organization and the management
system in Central African construction sites, so it is
meaningful in that an international construction
company can use it in advancing into Central African

construction market,
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