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Abstract

Production of construction waste In this research, the factors affecting waste
production have been identified from previous articles, preliminary questionnaires and
interviews.aste is one of the most important factors affecting performance and cost
increase in construction projects. In the next step, the final questionnaire was prepared.
Then, the relationship between the variables and the cause-and-effect relationships was
carried out through the system thinking approach and Dimtel technique to confirm the
cause-and-effect relationships according to the pairwise comparison questionnaire
among ten identified experts. Also, lean construction was used as a solution to reduce
waste production. Lean construction follows new rules and without using new
technologies or updating equipment with minimum use of resources, minimum waste
and maximum productivity in construction projects. The main purpose of this article is
to use the concept of lean construction and the system dynamics method to identify the
main causes of waste production in construction projects. The main focus of lean
construction is to analyze waste production processes, improve activities to reduce
waste production and increase performance in construction projects. First, the effective
factors on reducing the production of construction waste were identified through
previous researches, and then a survey (interview and questionnaire) was conducted
with experts in the case study of the waste management organization in the metropolis
of Isfahan. In the next step, 52 questionnaires were prepared and distributed in the case
study of the research. After collecting the information, the data obtained from the
questionnaire was analyzed using statistics after checking its validity and reliability. In
the last stage, after confirming the effective factors in the production of construction
waste and how they are related, in order to develop a conceptual framework, cause-
and-effect diagrams were drawn. The statistical results showed that the first to third
most important factors affecting the reduction of construction waste with lean
construction approach, flow perspective, identification of waste from the point of view
of transformation and identification of waste from the point of view of value were the
most important according to the experts in the waste management organization. Also,
cause-and-effect relationships were confirmed through Dimtel's method. As a result,
considering the relationship of correlation as well as cause and effect relationship, the
way of communication between variables has been rooted through cause and effect

circles and systemic thinking.
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C3 22.9 36.7
C4 27.8 23.6
C5 24.9 23.3
C6 255 23
Cc7 24.4 21.6
C8 26.9 21
C9 31.1 21.2
C10 25 18.5
C11 221 22
C12 21.8 21.9
C13 22.6 20.6
Cl4 235 23
C15 23.3 23.6
C16 22.7 23.6
C17 20 26.8
C18 225 21
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Cl C2 C3 C4 C5 C6 C7 C8 C(C9 Ci0 Cl1 Ci2 C13 Ci14 C15 Ci16 C17 cC18

C1 0.000 0.109 0.027 0.033 0.027 0.033 0.027 0.027 0.027 0.027 0.027 0.027 0.033 0.109 0.109 0.027 0.027 0.027
C2 0.027/0.0000.109 0.027 0.027 0.030 0.027 0.027 0.027 0.030 0.027 0.030 0.033 0.027 0.027 0.027 0.027 0.027
C3 0.054 0.027 0.000 0.109 0.044 0.027 0.027 0.027 0.027 0.033 0.027 0.027 0.027 0.027 0.027 0.027 0.044 0.041
C4 0.0540.054 0.082 0.000 0.109 0.027 0.027 0.109 0.027 0.027 0.027 0.027 0.027 0.033 0.027 0.044 0.027 0.027
C5 0.027 0.038 0.052 0.052 0.000 0.109 0.054 0.027 0.033 0.033 0.027 0.033 0.027 0.027 0.044 0.027 0.041 0.027
C6 0.027/0.054 0.041 0.054 0.054 0.000 0.109 0.041 0.027 0.027 0.041 0.027 0.038 0.041 0.027 0.027 0.027 0.030
C7 0.109 0.054 0.038 0.054 0.054 0.027 0.000 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.041 0.041
C8 0.027 0.054 0.054 0.027 0.027 0.027 0.027 0.000 0.109 0.027 0.027 0.027 0.027 0.054 0.054 0.054 0.052 0.054
C9 0.109 0.054 0.054 0.027 0.027 0.041 0.027 0.027 0.000 0.054 0.049 0.054 0.054 0.054 0.054 0.054 0.052 0.052
C10 0.027/0.054 0.054 0.027 0.027 0.033 0.041 0.041 0.027 0.000 0.109 0.027 0.027 0.027 0.027 0.027 0.052 0.052
C11 0.027 0.054 0.038 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.000 0.109 0.041 0.033 0.027 0.027 0.027 0.027
C120.027 0.054 0.054 0.027 0.027 0.044 0.027 0.027 0.049 0.027 0.027 0.000 0.049 0.027 0.027 0.027 0.044 0.027
C130.109 0.054 0.038 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.044 0.044 0.000 0.027 0.027 0.027 0.027 0.027
C140.0350.054 0.109 0.027 0.027 0.044 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.000 0.054 0.044 0.027 0.027
C150.027 0.054 0.052 0.033 0.027 0.033 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.000 0.109 0.054 0.027
C16/0.027 0.054 0.035 0.027 0.044 0.044 0.030 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.000 0.109 0.030
C17 0.027 0.054 0.052 0.027 0.027 0.027 0.027 0.027 0.033 0.027 0.027 0.027 0.041 0.027 0.027 0.038 0.000 0.027

C18/0.027 0.054 0.109 0.035 0.030 0.027 0.027 0.027 0.027 0.027 0.030 0.027 0.027 0.030 0.027 0.027 0.052 0.000

(T) JS kaslgy (e y5lo dpuslono-3-6

ero ssre ple 2 1 by pule Cold S ol 3 0ad pasuie daly lul  Jol8 bS] o 5lo dcslxe (6l
ol oad eyl 6 Joa 3 S Llyy uwple euS o o 90 bS5 (Iiga1g) oo Luwple il ¢ Lyl
ol puple 5 035 Jloy puple e |y Sloa i yile

oosSe
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Cl C2 C3 C4 C5 C6 C7 C8 C9 Cl0 C11 C12 C13 C14 C15 Cle C17 C18

C1 0.085 0.209 0.149 0.108 0.099 0.104 0.094 0.092 0.092 0.086 0.093 0.094 0.096 0.175 0.179 0.106 0.109 0.092
C2 0.097 0.082/0.193 0.093 0.086 0.086 0.080 0.079 0.078 0.076 0.080 0.083 0.083 0.084/0.085 0.084 0.092 0.079
C30.130 0.123 0.104 0.172 0.113 0.092 0.087 0.091 0.085 0.084 0.086 0.087 0.084 0.093 0.094 0.093 0.115 0.098
C4 0.144/0.165 0.200 0.086 0.182 0.108 0.100 0.174 0.102 0.090 0.097 0.098 0.095 0.112 0.110 0.121 0.117 0.099
C50.112 0.139 0.159 0.127 0.075 0.172 0.122 0.092 0.095 0.088 0.092 0.096 0.089 0.096 0.112 0.098 0.118 0.090
C60.117 0.156 0.152 0.130 0.127 0.072 0.170 0.106 0.092 0.084 0.105 0.093 0.100 0.110 0.099 0.098 0.107 0.094
C7 0.184 0.155 0.145 0.125 0.123 0.096 0.063 0.090 0.088 0.082 0.089 0.090 0.088 0.100 0.102 0.095 0.116 0.101
C80.1200.1620.174 0.107 0.102 0.101 0.095 0.068 0.171 0.089 0.097 0.098 0.095 0.128 0.130 0.131 0.138 0.122
C9 0.204 0.1810.187 0.117 0.112 0.123 0.105 0.103 0.076 0.121 0.127 0.132 0.129 0.141 0.144 0.139 0.148 0.127
C100.108 0.152 0.161 0.100 0.096 0.098 0.103 0.101 0.089 0.056 0.167 0.096 0.089 0.095 0.096 0.095 0.127 0.112
C11 0.100 0.141 0.134 0.091 0.088 0.088 0.083 0.082 0.083 0.076 0.056 0.161 0.095 0.092 0.088 0.088 0.096 0.082
C120.102 0.141 0.149 0.093 0.088 0.102 0.084 0.082 0.102 0.077 0.084 0.057 0.102 0.088 0.089 0.088 0.111 0.082
C130.178 0.148 0.136 0.094 0.090 0.089 0.085 0.084 0.084 0.078 0.100 0.106 0.057 0.095 0.096 0.090 0.098 0.083
C140.112 0.146 0.205 0.101 0.094 0.106 0.088 0.086 0.085 0.080 0.086 0.087 0.084 0.065 0.119 0.109 0.102 0.086
C150.102 0.145 0.150 0.100 0.093 0.096 0.086 0.085 0.084 0.079 0.086 0.086 0.084 0.090 0.065 0.168 0.130 0.085
C16 0.100 0.143 0.133 0.093 0.105 0.104 0.088 0.083 0.083 0.077 0.084 0.084 0.083 0.088 0.090 0.063 0.174 0.085
C17 0.095 0.133 0.138 0.087 0.083 0.082 0.078 0.077 0.082 0.072 0.079 0.079 0.089 0.082 0.084 0.093 0.064 0.077

C18 0.102/0.141 0.202 0.105 0.094 0.088 0.084 0.084 0.083 0.077 0.086 0.084 0.082 0.0910.090 0.089 0.121 0.057
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0.123 3.820 1.849 1972 C5
0.206 3.817 1.806 2.012 C6
0.238 3.628 1.695 1.933 C7
0.471 3.788 1.659 2.130 C8
0.760 4.072 1.656 2.416 C9
0.469 3.412 1.471 1.940 CI10
0.029 3.418 1.694 1723 Cl1
0.014 3.427 1.707 1.721 C12
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0.509- 3662 2.08 1577 C17
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