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ABSTRACT

Introduction: Each country needs to preserve its human capital through preventing accidents for its
development. Therefore, this study is carried out to study the relationship between safety investments and
safety performance indices considering the interactive effect of the project hazard level in construction
industry.

Material and Methods: This study was conducted using multiple case studies in 5 major construction
worksites, in Tehran, in 2019. Data was collected using questionnaire, checklists and interview as well as
evaluating the safety documents. The data analysis in this study was carried out using SPSS 18.

Results: There was a strong inverse correlation between safety investments (total safety investment,
basic safety investment, and voluntary safety investment) and accident frequency rate (AFR) (r=-
0.936, P-value<0.05), and there was a direct strong correlation between safety investment and safety
performance (P-value<0.05, r=0.939). Also, the effect of various safety investments on safety performance
indices under various project conditions (project hazard levels) was not the same; when the project hazard
level was high, the effect of safety investments on safety performance was higher.

Conclusion: Increasing safety investment improves safety performance through decreasing the accidents.
Also, investment in both safety components (basic safety investment and voluntary safety investment)
might improve safety performance. The results of the current study can be used as a basis by the
contractors and construction companies to invest in safety and to determine proper budget for managing
safety of construction projects.
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1. INTRODUCTION

Construction industry plays a significant role in
the economic development in both developing and
developed countries. In many countries, a part of
the gross domestic price is used to pay indemnity
to the casualty employees in this industry.
Investing in safety and occupational health and
preventing accidents might return 1-to-1 or 1-to-
10 of investment return. Also, the total profit
resulting from preventing occupational accidents,
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is estimated as three times higher than the costs
imposed by accidents. The factors affecting safety
performance of construction projects consists of
13 factors including motivation, safety rules, safety
investments and costs, efficiency and financial
aspects, resources and equipment, work pressure,
HSE authorization, work condition, safety culture
and safety atmosphere, learning from accidents,
organizational factors, safety programs, and
management systems. Therefore, considering
the importance of this industry, the present
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study was carried out aiming to investigate the
relationship between safety investments with safety
performance indices in construction industry
considering project hazard level.

2. MATERIAL AND METHODS

The current study was carried out in Tehran, the
capital of Iran, as a multiple case study. In this
regard, 5 construction workshops in Tehran that
met the inclusion criteria were studied with ethical
considerations. To determine the relationship
between the variables, the Pearson correlation test
and the scatter diagram of SPSS were used. In the
current study, safety performance questionnaire
and safety investment and hazard level checklists
were used.

3. RESULTS AND DISCUSSION

The results of investigating the relationships
between the studied variables are represented in
Table 1.

The results of analyzing the Pearson correlation
coefficient showed that there was a strong inverse
correlation (P-v<0.05) between AFR and TSIR
(r=-0.936), BSIR (r=-0.938), and VSIR (r=-0.916).
As the total safety investment rate increases, AFR
decreases. One reason might be the fact that in the
worksites that invest more on safety issues, increase

safety training, resulting in a better understanding
of the working environment AFR is decreased.
Also, a strong direct correlation (P-v<0.05) was
observed between safety performance and TSIR
(r=0.939), BSIR (r=0.935), and VSIR (r=0.928).
However, there was no correlation between safety
investments and ASR. As a matter of fact, safety
investment in these worksites is reflected via
safety culture. Also, the results showed that there
was a strong inverse correlation between safety
performance and ASR. This finding is in agreement
with the results obtained by Soltanzadeh et al.
that concluded the organizational and individual
factors and HSE training factors and the hazard
management factor are associated with ASR, and
HSE trainings, hazard detection indices, and
control actions as the analytical indices, predicting
the intensity of the accidents in construction
industry.

Results of safety investment and safety
performance indices considering the project
hazard level revealed that the safety investment
does not affect AFR and safety performance
identically under different conditions. When
the project hazard index (PHI) in a worksite
is high, the impact of safety investment and
its components on preventing accidents and
improving safety performance is maximum.

Table 1. Correlation between the studied variables
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VSIR(%) BSIR(%) TSIR(%)

1 TSIR(%)
1 - BSIR(%)
1 - - VSIR(%)
0 0/140 0/088 PHI
-0/816 -0/938" -0/936° AFR
0/866 -0/771 -0/813 ASR
-0/587 -0/473 -0/520 FSI
0/828" 0/935 0/939" safety performance
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These findings indicate that the total safety
investment and its components play a crucial role
in preventing accidents, particularly in building
worksites with high project hazard level. A similar

study showed that in construction worksites with
a higher PHI, the effect of basic safety investment
on AFR and safety performance is higher. As can
be seen in Fig. 1, when PHI is low, there is a weak
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Fig. 1. Relationship between safety investment and safety performance indices considering the project hazard level
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relationship between safety investment and safety
performance indices. This difference between the
findings of the current study and previous studies
can be described using risk compensation economy
theory. Peltzman suggested that people tend to
adapt against developed risks. By increasing the
basic safety investment, the workers feel that
the level of safety is higher in that environment,
particularly when project risk level is low. On the
other hand, voluntary safety investment includes
motivation and improving safety. By increasing the
voluntary safety investment, the costs regarding
reward and motivation of the workers increase
and the workers feel safer. Therefore, it can be said
that unsafe actions are the result of worker’s feeling

330

towards safety of the working environment.

4. CONCLUSIONS

Results of the current study showed that there
is a strong inverse correlation between safety
investment components and AFR, and there is a
strong direct correlation between safety investment
components and safety performance. Therefore,
investment in both safety components (basic safety
investment and voluntary safety investment) might
improve safety performance.
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