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Abstract

Introduction: The productivity of skilled human resources becomes one of the key
factors on the performance of construction projects, and not paying attention to this
issue causes damages to the projects. The low productivity of human resources is one
of the basic issues in the construction industry, because it has always been one of the
reasons for the excessive increase in time and cost in the construction projects. The
research conducted on risk-generating factors affecting the productivity of human
resources in projects faces shortcomings such as lack of comprehensiveness in the
process of identifying risks, not paying attention to interactions between risks, not
considering risk-generating factors and their impact on productivity. Therefore, the
purpose of this research is to identify the risk factors and the risks resulting from them
and to analyze and prioritize them so that critical risks can be managed more
effectively.

Methods: This research is a case study, and the data collection tools are structured
interviews and questionnaires. The first step is to identify the productivity indicators
of skilled human resources and then the risks resulting from indicators. The way to
complete this step is a comprehensive review of the subject literature in order to
identify the indicators and risks, and then conducting interview with 10 experts in order
to check the accuracy of the risks.

In the second step, in order to analyze the risks, we will first try to determine the causal
relationships between the variables by using the fuzzy Demetal method, and then use
the dynamic system method to model the stock-flow diagram and then derive the
sensitive and critical points of the system.
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Results and discussion: The results show that the risks of executive interference on
the site, falling from height, unsafe operations, electrocution, none-adherence to plans
and specifications, the presence of surface defects in implementation, rework, the level
of efficiency of machinery, communication and coordination and waste of materials
are among 10 risks. They are important risks that arise due to the reduction of
productivity in high-rise projects. The results of the risk analysis show that the risks of
1) executive interference at the site, 2) rework, 3) communication and coordination,
and 4) falling from height have the greatest impact on construction projects. Also, the
findings indicate that the risk of executive interference on the site can increase
productivity to 190 units of work done per month, and the risk of rework can increase
productivity to 300 units of work. On the other hand, the risk of falling from height
has increased the productivity to 380, while the communication risk will keep the
productivity in the range of 300 units. Therefore, since the greatest decrease in
productivity is related to the risk of executive interference on the site, this risk is known
as the most important risk of the system.

Conclusions: The model in this research has great potential in helping managers to
evaluate the negative effects of productivity risks in a systematic way, and project
managers using the results obtained in this research can focus more on key risks such
as the risk of executive interference on the site, rework, communication and
coordination, fall from height and manage them more effectively so that they can
finally optimize the productivity of human resources.

The advantage of this research is that it helps managers to better understand the
dynamics of productivity risks and to be able to stop the process of risks' effects on
each other by restoring the existing connections between risks and breaking important
interactions between feedback loops.

Keywords: FuzzyDematel; Human Resources; Productivity; Project Management;
Risk Management; System Dynamics.
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