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ABSTRACT ARTICLE INFO

Recent studies have clearly shown that motivation is directly related to the Receive Date: 14 June 2022
increase in productivity of human resources. Therefore, paying attention to the Revise Date: 03 October 2022
motivational factors of employees and their different needs is considered one of Accept Date: 11 October 2022

the most important factors affecting the productivity and performance

improvement of projects. In the few researches conducted on human resources

productivity, have been less considered the motivation as a key variable and the Keywords:
effect of various factors on the change of motivation and its effect on the time Motivation,
productivity of construction projects. Therefore, the present paper aimed to Human resource,

investigate the effect of motivation change and the factors affecting it on the time Time productivity,
efficiency of construction projects with the approach of system dynamics. To this Construction projects,
aim, after identifying the effective parameters on the motivation of human System Dynamics (SD).
resources from library sources and collecting data using survey studies with

questionnaires and interviews qualitative modeling and cause and effect loops

between the parameters were performed in VENSIM software. Also, with

quantitative modeling, relationships between parameters were determined. Then,

the model was implemented in a real project (office-commercial building), by

defining different scenarios based on changing parameters affecting the

motivation of manpower and the time efficiency of projects. The results showed

that with a 50% increase in the motivation of human resources in the project, the

correct rate of doing the work increased up to three times and the project ends in

690 days, which means 30 days less than the appointed time; and 50% reduction

in salaries caused an increase of about one year in the delay in completing of

project, and 20% increase in salary payment delay lead to increasing the project

completion time about 4 months, and by increasing the salary-to-work ratio up to

two times; the project completion time will reduce about five months.
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v" remained works= rework discovering rate-completion rate with error-correctly Completion Rate

v" work pressure = (delay effect((predict of remain projection time)))* ((needed workers+overtime working)/Number
of available workers)

v overtime working= predict of remain projection time/(100*Max Overtime per personel*Number of available
workers)*IF THEN ELSE(remained works<1,0,1)

v delay effect = [(0,0)-(1000,1)],(0,0.644737),(100,0.649123),(1000,1)

v" needed workers= total works/Number of Task Per Person

v' predict of remain projection time= max(0,(remained works)/(correctly Completion Rate))

v rework discovering rate= Undiscovered Rework/normal time to discovering rework

v completion rate with error= max(0,desired rate of construction*(1-productivity))*IF THEN ELSE(remained
works>0.5,1,0)

v"Undiscovered Rework= completion rate with error-rework discovering rate

v’ desired rate of construction= total works/initial project duration

v' correctly Completion Rate= (IF THEN ELSE( remained works>0.5 , max(0,desired rate of

construction*(productivity)) , 0.01))*1
v progress rate= 1-remained works/total works
v’ productivity= DELAY11((Motivation+0.89)/2, Delay time , Initial VValue of Productivity )
v Motivation= (Salary*Insurance*social factors*Safety*(Portion of salary and work)*Educating personel
v' *((1+Normal delay time for paying fees)/(1+delay in paying personels fee))*overtime working/work pressure)
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social factors= Develop the needs of employees*Existence of a coherent work plan*Increase sense of
responsibility*Job promotion*working conditions*Workplace health

Desired Progress rate= [(0,0)-(850,1)],(0,0),(850,1)

"Finance of contractor (Income-costs)"= (progress rate-Desired Progress rate(Time))

delay in paying personels fee= ((max(0,10*30*(-"Finance of contractor (Income-costs)")+Contractor delay))/30)*1
Job promotion= Opportunity for development and progress*Possibility of job growth
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