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Causal Relationship Analysis of the Factors Lowering Productivity in Construction Job Site
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Abstract : Productivity is also a very important indicator in the construction industry as it can measure economic growth and
the efficiency of each related production activity, either at the industrial level or at the corporate level. Technical factors
indeed have a great impact on productivity, but in order to improve productivity in the actual construction industry, various
productivity factors must be analyzed first, and the efforts to improve productivity at the project level are more important
than the efforts to improve productivity at the construction industry level, which are addressed from a macro perspective. This
study was designed to provide basic data for efficient productivity management activities of the project by selecting priority
management factors through the causal analysis of the factors and the elicitation of the productivity degradation factors at the
construction site to improve the quality of the construction industry.
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Fig. 1. Flow of research method
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Table 1. Advantages and limitations of methodologies structuring problem

Methodology Advantages Limitations
- Understanding of the classification system by visually expressive C?strsnmg about subjectivity intervention in the diassification
KJ Mapping - Extracting realistic alternatives D. ) . . .
. 8 . . - Difficulty in deriving problem-solving methods
- Available in a variety of fields o L ) ; .
- Time invested in information collection and analysis
- Understanding of the respondents perspective If the survey is large, analysis is required via professional
" . - . software.
Cognitive Map - The causal relationship between factors can be expressed in - ) . .
" 1 - lack of detail in the degree of causality and the intensity of the
positive (+) and negative (-) symbols. .
factors occurring
ISM - Understanding of the classification system by visually expressive In; rgased comp‘lex|ty with more factqrs
. ; - . - Difficult to consider factors with little impact
(Interpretive Structural - Reducing survey questions through context and reasoning .
Modelling) - Simple process for structural analysis of complex problems - Expert survey required
- Difficult to determine the degree of influence between factors
- Understanding of the classification system by visually expressive .
. L ; - Expert survey required
DEMATEL - Simple principle for easy analysis o . .
.. . . ) - Time invested in preparation phase
(DEcision MAking Trial and - Applicable to complex structure . . B .
. o " . - A number of items require a significant amount of time to
Evaluation Laboratory) - Determining the difference and cause of several similar systems
. create a flow graph
by structure and comparison
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Table 2. Summary of focus group interview
Type Contents
Experience Research Industry
Less than 10 years 0 0
10~ 15 years 0 0
Experts
15~20 years 1 1
More than 20 years 0 3
Total 1 4
Discussion time 3 hours
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Table 3. Identifying areas of Factors with previous studies
Advanced Research
Factors
® ® ©) ® ® @ ® ® ® ® ® @

F1 Lack of proficiency [ ) o [} [ ) o o [} [} [} [} [}

F2 Lack of Motivation [ ] () [ ] [ ] () [ [ ] [ ] [ ] [ ]

F3 Inefficient workgrouping ) [ ) ) )

F4 Inefficient work schedule planning ) [ ] ) ) [ ] ) [ [ [

F5 On-site safety management [ ] ° [ ] [} [} [ ] [ ] [ ]

F6 Designs that do not reflect site characteristics ) [ ] [ ° ) [ [ [

F7 Poor supervision of construction [} o [} [} o [} [} [ J [ J

F8 Insufficient material management process [ ) () [ ) [ ] ® [ ) [ ) [ ) [ ) [ ) [ ) [ )

F9 Equipment management process insufficient ) [ ] [ ) [ ] ) [ ] [ [ [

F10 External factors [ ] (] [ ] [ ] () [ ] [ ] [ ] [ ]
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Table 4. Summary of survey

Type Contents
Experience Number of Experts Rate

Less than 5 years 9 31.0%
5~10years 6 20.7%
Experts 10~ 15 years 5 17.2%
15~20 years 6 20.7%
More than 20 years 3 10.3%
Total 29 100.0%

Period 2019.04.08 ~ 29. (3 weeks)
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Table 5. Direct-Influenced matrix
Factors F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Fi Lack of proficiency 0.0000 | 24828 | 23448 | 24828 | 24138 | 16207 | 18276 | 19655 | 2.0000 | 1.9310
F2 Lack of Motivation 18621 | 00000 | 19655 | 1.6552 | 2.4138 | 1.0690 | 19655 | 2.4828 | 2.0000 | 1.8276
F3 Inefficient workgrouping 21379 | 2.6207 | 00000 | 27586 | 24483 | 08621 | 2.1724 | 22414 | 18276 | 1.6897
F4 Inefficient work schedule planning 17931 | 25172 | 27931 | 00000 | 24828 | 1.0690 | 22069 | 2.6207 | 2.2414 | 1.8966
F5 On-site safety management 17241 | 17241 | 17931 | 17241 | 00000 | 07931 | 2.4483 | 2.1379 | 23793 | 2.0345
F6 Designs that do not reflect site 15172 | 1.8966 | 2.0000 | 2.6897 | 2.1379 | 0.0000 | 2.0690 | 1.8621 | 1.8621 | 19310
characteristics
F7 Poor supervision of construction 15172 | 17241 | 22069 | 27931 | 2.8621 | 15862 | 00000 | 2.7586 | 2.8276 | 2.0000
F8 Insufficient material management 1.0345 1.4483 1.7241 22414 2.2069 1.4483 1.9655 0.0000 2.2759 1.8276
F9 Insufficient equipment management 12414 1.8621 2.1724 2.3793 2.6552 14828 1.8621 2.4483 0.0000 1.8966
F10 External factors 13448 | 17931 | 20000 | 2.6207 | 2.3448 | 2.0690 | 2.4483 | 24483 | 24828 | 0.0000
Table 6. Normalization matrix
Factors F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
F1 Lack of proficiency 00000 | 0.1130 | 0.1068 | 0.1130 | 0.1099 | 00738 | 0.0832 | 00895 | 0.0911 | 0.0879
F2 Lack of Motivation 0.0848 | 00000 | 00895 | 0.0754 | 0.1099 | 00487 | 00895 | 0.1130 | 00911 | 0.0832
F3 Inefficient workgrouping 0.0973 | 0.1193 | 00000 | 0.1256 | 0.1115 | 00392 | 00989 | 0.1020 | 00832 | 0.0769
F4 Inefficient work schedule planning 00816 | 0.1146 | 0.1272 | 00000 | 0.1130 | 00487 | 0.1005 | 0.1193 | 0.1020 | 0.0863
F5 On-site safety management 00785 | 00785 | 00816 | 0.0785 | 00000 | 00361 | 0.1115 | 0.0973 | 0.1083 | 0.0926
F6 Designs Eﬂztr:c‘ze?gé‘:ﬂed site 00691 | 00863 | 00911 | 01224 | 00973 | 0.0000 | 00942 | 00848 | 0.0848 | 00879
F7 Poor supervision of construction 00691 | 00785 | 0.1005 | 0.1272 | 0.1303 | 0.0722 | 00000 | 0.1256 | 0.1287 | 0.0911
8 Insufficient material management 00471 | 00659 | 0.0785 | 0.1020 | 0.1005 | 0.0659 | 0.0895 | 0,000 | 0.1036 | 0.0832
F9 Insufficient equipment management 0.0565 0.0848 0.0989 0.1083 0.1209 0.0675 0.0848 0.1115 0.0000 0.0863
F10 External factors 00612 | 00816 | 00911 | 0.1193 | 0.1068 | 00942 | 0.1115 | 0.1115 | 0.1130 | 0.0000
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Table 7. Total-Relation matrix

Factors F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
F1 Lack of proficiency 03476 | 05347 | 05511 | 06012 | 06196 | 03598 | 0.5324 | 0.5840 | 0.5608 | 0.4918
F2 Lack of Motivation 03927 | 03917 | 04941 | 05243 | 05722 | 03123 | 04960 | 05578 | 05181 | 0.4503
F3 Inefficient workgrouping 04311 | 05334 | 04481 | 06036 | 06137 | 03257 | 05387 | 05879 | 05481 | 0.4765
F4 Inefficient work schedule planning 0.4309 0.5454 0.5781 0.5115 0.6350 0.3451 0.5576 0.6212 0.5819 0.5001
F5 Ons-site safety management 0.3808 0.4568 0.4801 0.5189 0.4646 0.2971 0.5062 0.5367 0.5247 0.4510
F6 Designs that do not reflect site 03943 | 04900 | 05154 | 05849 | 05830 | 02771 | 05190 | 05551 | 05321 | 04712
characteristics
F7 Poor supenvision of construction 04300 | 05281 | 0.5707 | 0.6409 | 0.6654 | 03749 | 04810 | 06421 | 0619 | 05173
F8 Insufficient material management 03438 | 04333 | 04639 | 05232 | 05396 | 03130 | 04745 | 04325 | 05059 | 0.4307
F9 Insufficient equipment management 0.3818 0.4860 0.5192 0.5702 0.6003 0.3385 0.5094 0.5752 0.4522 0.4682
F10 External factors 04124 | 05170 | 05487 | 06196 | 06297 | 03853 | 05671 | 06148 | 05917 | 0.4210
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Table 8. Causal degree and central degree of each index

Factors Direct |Relation | Prominence| Relation
(D) (R) (D+R) (D-R)

F1 Lack of proficiency 5.1830 | 3.9455 | 9.1285 12376

F2 Lack of motivation 47095 | 49164 | 96259 | -0.2069

F3 Inefficient workgrouping 51068 | 51694 | 102762 | -0.0626

pg| Ineffidentwork schedule | 55500 | 56087 | 110051 | -03912

planning

F5 On-site safety management 46169 | 59231 | 105400 | -1.3062

Fe | Desionsthatdonotreflectsite |, g1 | 33788 | o509 | 15933
characteristics

F7 | Poor supervision of construction | 54700 | 51820 | 10.6520 | 0.2880

F8 | Insufficient material management | 44605 | 5.7073 | 10.1678 | -1.2468

pg |  InsufficientEquipment 1, 00 | 535y | 103362 | 05342
management

pg|  MmouffidentEauipment 150051 4663 | 90856 | 06290
management

F10 External factors 53073 | 46783 9.9856 0.6290
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