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Due to the increase in population rates and the extensive growth of
the construction industry in developing countries, the trend of
occupational accidents in this sector has been increasing in recent
years. In order to minimize such accidents, research must be
conducted on the cause of occurrence and prevention methods of
these accidents. Therefore, the current research was carried out with
the aim of identifying and determining the impact of effective factors
on the prevention of accidents at construction sites, using a
descriptive-analytical method in terms of nature and practical in
terms of purpose. The statistical population included supervisors and
supervising engineers of construction sites with more than 10 years
of experience working on construction sites in Kermanshah city. The
primary information was collected through document-library review
and based on the expert opinions, the effective factors in preventing
accidents at construction sites were classified under three categories:
managerial, individual and environmental. The primary research tool
was a questionnaire, and SPSS and Smart PLS software were used to
analyze the data. Model analysis was conducted by the structural
equation modeling method with partial least squares approach. The
results showed that the conceptual model of the research had a
favorable fit. All relationships between sub-factors and factors were
significant, and the managerial factor with a path coefficient of 0.724
had the greatest impact and the environmental factor with a path
coefficient of 0.309 had the leastimpact on the prevention of accidents
at construction sites.
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EXTENDED ABSTRACT

Introduction

The rate of incidents, accidents and deaths in the construction industry has been
reported with a more significant difference compared to other industries. As a result, safety
is one of the main goals of construction projects, which should be considered in addition to
project goals. Considering that safety management is a key issue in the construction
industry and since most construction accidents are preventable, one of the main goals of
safety management in construction projects is accident prevention. The important point
here is that the occurrence of accidents is influenced by factors such as managerial,
individual and environmental factors. Many factors and sub-factors affect each other in the
form of cause and effect to lead to an accident. Identifying the causes of accidents and
estimating the impact of each factor on the occurrence of accidents is crucial in management
decision-making for planning corrective and preventive actions. It can be practical and
beneficial to use a software modelling approach that can in addition to understanding and
identifying the various causes and factors of accidents, identify and analyze the relationship
between variables and also the factors involved in the cause-and-effect process of accidents.
Therefore, the current research was conducted with the aim of identifying and determining
the effectiveness of factors in the prevention of accidents at construction sites.

Methodology

This research was descriptive-analytical in nature; and in terms of purpose, it was
practical. It used a quantitative data methodology and was decision-oriented in terms of
results. In the implementation of the research, the factors and sub-factors were first
extracted using library document studies and literature reviews; the items, which formed
the questions of the questionnaire, were finalized by surveying experts with the principle of
theoretical saturation. Finally, three managerial, environmental and individual factors, 19
sub-factors and 39 items were compiled as questionnaire questions. Figure 1 shows the
conceptual model of the current research.
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Figure 1. Conceptual model of the current research.

The statistical population of the research included supervising engineers and
supervisors of construction sites with specialized work experience of more than 10 years
on construction sites of Kermanshah metropolis. In addition, 72 of these engineers were
randomly selected as a statistical sample based on the list obtained from the Construction
Engineering System Organization of Kermanshah. The data obtained from the
questionnaires were first entered into Excel software and then into SPSS software. The
reliability of the questionnaire was tested using Cronbach's alpha coefficient. Structural
equation model with partial least squares approach was used to analyze the data. Smart PLS
software was used for this purpose. In order to determine the fit of the measurement model,
Cronbach's alpha coefficient and composite reliability coefficient were used, and in order to
fit the structural model of the research, t-values, R Squares or R2, and Stone-Geiser (Q2)
criteria were used. In the fitting of measurement models, the relationships between latent
and observed variables were examined, but in the fitting of structural models, the
relationships between latent variables were examined with each other.

Results and discussion

According to the results and the t-statistic being higher than 1.96, the significance and
impact of each of these factors was proven with 95% confidence. Furthermore, according to
the path coefficients of each factor in Figure 2, the managerial factor with a value of 0.724
had the highest impact and the environmental factor with a value of 0.309 had the lowest
impact on the prevention of accidents at construction sites. In the managerial factor, the
highest coefficient of the path was the sub-factor of safety training; in the individual factor,
the highest coefficient of the path was the sub-factor of using PPE (personal protection
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equipment); and in the environmental factor, the sub-factor of unsafe position control
obtained the highest path coefficient.

® Managerial Factor

.1 Individual Factor L

i Environmental Factor o_47~1

.
.

Figure 2. Path coefficient diagram of research factors.

All factors had R2 values higher than 0.33, demonstrating the capability of the model in
describing the structure. Moreover, the Q2 values of all factors were greater than 0.15,
indicating the medium to high predictive power of the research model. Finally, the
appropriate fit of the presented model was proved.

Conclusion

The results of modelling factors affecting the prevention of accidents at construction
sites showed that the role of management in preventing accidents is highly prominent. In
addition, management acquires the greatest impact from the sub-factors: safety training,
safety culture and the presence of the HSE responsible. In an organization where a safety
culture prevails, all employees know their duty to contribute to the safety conditions of their
work environment and other colleagues. A high safety culture plays a major role in reducing
risks and thus preventing accidents. If the safety culture is assessed as weak in an
organization, the management will surely face a major challenge in order to implement safe
conditions in that organization. To deal with this challenge, the best solution is to promote
safety, which requires training and motivation. The teaching of safety issues to workers at a
construction site can be done by the HSE responsible and generally includes how to do the
work correctly, how to use personal protective equipment and lessons learned from past
accidents along with their cause analysis. The importance of these trainings is to the extent
that it can replace work experience, which was identified as one of the sub-factors affecting
the environmental factor of accident prevention. In a construction site with a high safety
culture, conscientiousness and accuracy are at the forefront of affairs, coordination between
members increases, and the use of personal protective equipment becomes an unconscious
and permanent objective for workers. The high level of safety culture also leads to risk
assessment at the site being carried out, unsafe conditions to be identified and preventive
measures to be taken for preventing accidents.
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