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ABSTRACT

Purpose: The purpose of this study is to analyze the causal relationship between top management 's leadership
and construction quality management activities that affect construction management performance based on
construction quality management.

Methods: As its method, the causal relationship between the leadership of top management and the key man—
agement factors of construction quality management activities affecting management performance is analyzed
by using the structural equation model. The construction companies used in the analysis sample conducted
surveys on companies that are conducting ISO, KOSHA, OHSAS, DQC, and so on.

Results: It was revealed that top management's leadership has a great influence on management performance
and all management factors of construction quality management activities. However, safety management does
not affect the management performance of construction quality management activities. And top management's
leadership on management performance are explained by the mediating effect of cost, time, quality and com—
munication among management factors of construction quality management activities.

Conclusion: In the previous study, the quality management activities and the ISO - based integrated total
quality management system (TQM) applied in the manufacturing or service industries were presented as em-
pirical results. However, this study presents the results of different studies by presenting empirical study
results by selecting time, cost, quality, safety and communication as key management factors of quality man-—
agement activities of construction companies through reviewing and analyzing previous studies in construction
field.
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A B e B 57 &os 24 38 % AAH SHFaah S 2 Aedelth, Teu A2 AHAE
(SO0 FANAS) FEom ) ARNFE FAF 9% A4 9712 7hShYoun and Chang,
2015). webd 917] Ele s Be AIge AuAYel JHE 2w S ARl Anaels) Y
A'ow F3HIH(Al-Sabek, 2015; Baek and Kim, 2011; Jha and Iyer, 2007; Maher Altayeb and Bashir
Alhasanat, 2014; Nho, Bu-Ho, 2011; Youn and Chang, 2015)3} AXdZAAJs5(0]3} ‘FdZddF o7 ¥3
3H(Al-Sabek, 2015; Al-Sinan, 2004, Atkinson, 1999; Jha and Iyer, 2007; Leong et al., 2014; Maher Altayeb
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Al AP RAE] T At H8om el ey FR2EFEE] 7 211 1he] 1A A ek At
& 9A FEpely] el

2}
T AET 2ATALAA 57E skar 1*3’} SAAR BEAE 75 2 FAshE THORE Ve
#Feahs Ao 2M FaAHA 9 oM(Gang and Kim, 2010), 7oA HLZ s 2HAdS Altdl] we} thekst
&0 7 YEPYTHGang and Kim, 2010; Baek and Kim, 2011. Shin, Wan-Seon, 2010). ZZ2]3 714710l A]
FAAYG s> 1Y

WSS Akl o] &S SHistely] s ExAA, A&, gRld ARE EAske] g=9
(Feedback)sh= FA7 A AE(QMS: Quality Management System)< 7|74 9] 7|2 njgog =4

AEFrd, SagA, A4 d 58 fleiAe tds] S 88ttHAI-Sabek, 2015; Maher Altayeb and Bashir
Alhasanat, 2014). AE2 o2 744 Holor] AGA ] Fo M) acloz ZAAGEE XA Iron Triangulation
o7 BEw F7, 3719 9rhEE F85 vl SrhAl-Sabek, 2015; Atkinson, 1999; Jha and Iyer, 2007;
Kim and Kang, 2015; Leong et al., 2014; Yenurkar and Wankhade, 2015). 18]l L2 %2}2] B9} A}3]4 A
o] ZFZE WA oFd(An, Min-Jae et al., 2008; Al-Sabek, 2015; Al-Sinan, 2004, Atkinson, 1999; Jha and lyer,
2007; Kim and Kang, 2015; Leong et al., 2014; Maher Altayeb and Bashir Alhasanat, 2014; Pheng Low and
Faizathy Omar, 1997; Yenurkar and Wankhade, 2015)3} AT ZAEQ] 7119 tE3le} 1= 7% &
ZATAAYD 7+ A%(An, Min-Jae et al., 2008; Al-Sinan, 2004; Jang And Kim, 2007; Jha and lyer, 2007;
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Table 1. Study on Quality Management Activities of Construction Related Companies

Researcher Sample | Sector & Region Results
An, Min-Jae Gwangju and (OTQM is a positive correlation between leadership, education
ot al 394 Jeonnam area and training, leadership and participation, and education,
; construction training and participation. @Leadership, education, training,
(2008) site and participation have a positive effect on firm performance.
Al-Sabek Abu Dhab (DLeadership (management's will) is the most important factor
(2015) 60 construction in implementing TQM in construction companies. ()Prgjecg cost
company management is most effective as a result of TQM activities.
DIt is difficult to schedule the construction industry's TQM
implementation schedule. @TQM activity level and cash flow
) Saudi play an important role..C)It is possible to adopt a virtuous
Al-Sinan 85 construct ion cycle structure of quality management activities as an
(2004) nd effective and practical approach to achieve TQM activities to a
industry certain level. @TQM activities can help improve the client
(contractor) performance. ®TQM activities help the client
(contractor) to deal more effectively.
No local. (DQuality management components (process, quality, cost,
declaration. safety, environment), project performance, and company
Kim and Kang 18 large performance of the construction companies implementing quality
(2015) 232 companies and management activities are high. (@The influence of.the.quallty
46 small medium | level on the size of the company was found to be high in the
- sized quality management component, the project performance, and the
companies. company per formance.
. (DIt was confirmed that financial, manpower, and organizational
. COHStrQCtIOH support in quality planning, which is an environmental element
Kim Tae Sung supervisor and |of construction quality management(CQM), helps to improve
et al. 62 quality manager |quality education and quality education in the field. @The
(2005) in Gyeonggi quality education on the spot and the understanding of the
area quality education of the manager were found to help improve the
quality system and quality.
) (DAmong the factors of quality management system(QMS), customer

Leong et al. Malaysia ) satisfaction and air management had a positive and significant

(2014) 786 construction relationship with management performance. C}Among QMS activity
companies factors, cost, quality, safety and health did not show
significant results in business performance.

Maher Altayeb ) Key success factors of TQM activities for improving corporate
and Bashir Gaza Strip performance: (DContinuous improvement(18.34%) @Strategy & plan
Alh ; 94 construction (18.27%) @Communication(18.04%) @Customer satisfaction

asana organizations (17.61%) (B®Education & training(17.00%) GProcess management
(2014) (5.60%) (DLeadership(5.15%)
(DThe benefits that can be gained by having a properly
performed work and proper quality control system from the
beginning through execution of TQM are as follows: Reduce
) defects and customer complaints, improve customer awareness,
Pheng and 2 Case construction build closer relationships with subcontractors (Subcont(actors
Teo(2004) Studi companies in and suppller§) and customers, reduce quality costs and improve
€o ud1es | sinoapore employee satisfaction. @TQM performance indicators are
reflected through top executive involvement, customer
engagement and satisfaction, employee participation and
empowerment , customer-supplier relationships and process
improvement and management .

Pheng Low and construction Quality Management System(QMS) is more effective when the
Faizathy 16 companies in quality of goods and services is improved and customer
Omar (1997) Singapore satisfaction is enhanced.

: (DThe top five factors influencing the quality management

Yenurkar and | 1st(29) égggﬁ;;g;éon performance of a construction project are quality management
Wankhade & d Fi . participation and commitment, materials, labor, planning and

(2015) 2nd(38) and rirms 1n management (control) and finance. @Environmental factors were

Amravati Region

the least important among all response organizations.
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g WA B, w4 A8 A A BERT) E e ARE WU EN A9 Y ARE
9 THKim and Kang, 2015; Pheng and Teo, 2004). AXAZ 2 A Eo| X FAZ G FZAAGA AB(QMS)S &
gsto] AlglE Z2AE FRRAFS T3 2R FFaside] P Aew JodriLeong et al., 2014).
ueps dAd TRAES st AGdHe] 54, 49 FES T B FAHE sk Yool & ek
Ar o zN AAGA# BE)E dosthlLee, Dong-Hoon et al., 2011; Park, Moon-Seo et al., 2009; Yu,
[I-Han et al., 2006). Leiv} @A)¢] 11471 9] Aapae] Al2=gle 589 Aol dis gl 42 7AA dof
A ARES I3 oz st wekE o] glof thfH o R &8u]x] Xabe SIS 7HA AL Qe Zlo] dAo]
tH(Park, Moon-Seo et al., 2009). oJdl tjs] AHBH, tivhg A471dS AT Fe ol HE AR, o
5o A A BelaE] SIS Skt H A ABSO)E 71N R Aatke] AlREE EYst
o Agatar Qlovt, d e AR e rh A o ® AlE AL glo] o]& ROl #A k= Aol ol
w2 A3 UAHYu, II-Han et al., 2006). %3, =] 47192 FAEYHEA LR O RN E F528 FIAR
Zhgel s 7199e] oA, A, A T AR AEE E8E A A ¥thLee, Dong-Hoon et al.,
2011). =] 7199 A9 H HrHHEE 37], 97h F4, HdI 849 T8 ol&staL o o T
o] A B/ EETE ARl A9 HE Hrlske v B2 ojEgol lom, AAl Add e A&
= A3l ek HI7FA Fok= vl AgF ¥ v} WAl ﬁlﬁ}(Lee Dong—Hoon et al., 2011; Yu, II-Han
et al., 2006). o9 g wAHS S5etas = 44
o tisl] 4z s oA Hrlsiee B =97t O]TO%X]IL ME}(Lee, Dong—Hoon et al., 2011; Yu,
[I-Han et al., 2006). Wetx F48 9L &3 2249 AF 2L Al A Ao dAsh= 2239 7]3]9
gk &S sk, el mE it AlFE R Au2=0 ARl it 43 8ls gotstat Al &
Aetomm A A gl el 3]9], 7ha, AA, WA THE T AA 24T ol A =S &) 918
e Hada == 19 A9 Al Al ZedzE FQ St Al-Sinan, 2004; Jha and Iyer, 2007; Maher
Altayeb and Bashir Alhasanat, 2014).
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3. ATEY 2 7N

3.1 d+=3
Figure 1. Research Model
Company Size Construction Industry
—. Small Medium -. Total
-. Major -. Professional
Construction Quality
Management Activities \/
. Cost Management
Top Management's » Time Management Construction Quality
Leadership -. Quality Management Management Performance
-. Safety Management

—. Communication
Management
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Table 2. Operational definition of variables

Variable

Operational Definition

Top Management 's
Leadership

The CEO disseminates the organization's firm vision, goals, and values of
construction quality management activities to all members of the organization,
establishes standards for clear construction quality management activities,
periodically reviews construction quality management performance, Communicate and
share information.

Construction
Quality Management
Activities

The CEO and all the members of the organization make efforts to improve the mutual
benefit relationship through smooth communication so as to lead the construction
qual ity management performance through air, cost, quality, safety and communication
as the main management factors of construction quality management activities.

Cost Management

Construction Cost management for equipment and materials in construction projects
for the execution of quality management activities, and the CEO and the whole
organization constantly endeavor to eliminate the waste factors.

Time Management

Construction In order to implement quality management activities, a construction
plan or procedure is established according to the construction process, and the CEO
and the whole organization systematically review the construction process operation
process for a more effective method.

Quality Management

For the execution of construction quality management activities, the CEO and all
the members of the organization run an enterprise-wide quality control program and
strengthen on-site quality inspection activities to minimize rework and defects.

Safety Management

In order to implement construction quality management activities, a safety
management plan is established and safety education is implemented. In order to
prevent safety accidents, the CEO and all members of the organization strengthen
safety check activities.

Communication
Management

In order to implement the construction quality management activities, the CEO and
all the members of the organization manage to ensure a free and cooperative
atmosphere and mutual benefit through prompt and smooth communication.

Construction
Quality Management
Performance

Through the construction quality management activities, we will achieve the goal of
construction quality management activities by improving total sales and customer
evaluation, reducing defects, reducing customer complaints and reducing accident
rate on site.
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3.3.2 ¥ 14

Table 3. ltems of questionnaire

Item Detailed Item (Our company ~) Refiifnces
COST1 ZZEEQEEE?SIY keeps cost management on equipment and construction [1112113114]
C0ST2 continuously maintains standard process management for raw material [1](3]
supply and demand.
C0ST3 continuously strives to eliminate the waste factor of the [2]14]
construction site.
Cost
COST4 | continuously manages execution budget targets per process. [1113]
COST5 | continually manages the design change process. [1113]
COST6 | constant ly manages public process changes and approvals. [1115]
TIME1 |manage construction process business process. [61[7]
TIME2 establishes a construction plan or procedure according to the [3111]14]
construction process.
Time TIME3 |uses statistical construction process management method. [8]
TIMEA construction process operation process is systematically reviewed [3114]
for more effective method.
has a comprehensive and structured process planning process set up
TIMES |on a regular (weekly, monthly) basis, which is used to check long [8]
and short-term goal performance.
QUAL1 |provide the latest quality information to construction site workers. [8]
QUAL2 places great importance on the company-wide quality management (8]
program.
Quality QUAL3 |strives to minimize rework and defects. [11[5]
QUAL4 | intensifies on-site quality inspection activities. [3114]1[9]
QUALS |has good communication between quality related departments. [2]119]
SAFE1 |establishes the on-site materials field and the passage block. [8]
SAFE2 establishes and implements a safety management plan to cope with the [1113]18]
risks that may occur during construction.
regularly (weekly and monthly) conduct safety accident prevention
Safety SAFE3 skill training and safety education. [3]18110]
SAFE4 | strengthens on-site safety inspection activities. [11]
SAFES enlarges the payment of safety goods to prevent safety accidents of [31[12]
field workers.
COMMU1 | is very free to communicate with field workers and management . [10][11][12]
Communication ] ] ]
COMMU2 | actively expresses itself in a free atmosphere. [81[111[12]
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(megpHmMesacmmaaﬁveamwamaebawwndamﬁmamstMmgh&mmh [21(8][13]
communication between departments.

improves the mutual profit relationship with the smooth
COMMU4 communication between the client and the contractor. [14]
COMMUS communicate quickly with the requirements of both the contractor and [151116]
the supplier.
COMMU6 | has perfect communication with both the client and the supplier. [15][16]
LEAD1 The CEO of our company strives to communicate the vision, goals, and [81[17]
values of the organization to construction site workers.
LEAD2 Ehe.CEO of our company specifically Specifies the importance of [91117]
aving a sense of purpose of strong quality management .
Top LEAD3 The CEO of our company has a firm goal and vision for quality [81[17]
management .
Management 's
Leadership | [ papa The CEO of our company regularly checks the performance of (8]
company-wide quality management .
LEADS The CEO of our company encourages the sharing of information related [17]
to quality management and smooth communication.
The CEO of our company strives to establish and maintain clear
LEAD6 [9]
standards for performance.
PERF1 |total sales increased in the first half of the year. [7]118][18]
PERF2 |first-half year target rate of completion was achieved. [18]
PERF3 |customer complaints decreased in the first half of this year. [71112]
Management

Performance PERF4 In the first half of this year, the number of customer requests for (1[51[71112]
defects decreased.

PERF5 customers' evaluation of construction quality in the first half of [11[5]171119]
the year improved.

PERF6 | In the first half of this year, our site accident rate decreased. [310111[12]
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41 Ay 9 229 54

Table 4. General attributes of responded company

Item Frequency Percent ITtem Frequency Percent
Male 107 94.7 Construction 96 85.0
GENDER JOB FIELD
Female 6 5.3 Suppor t 17 15.0
Below 40 5 4.4 SMC 32 72.6
SIZE
41 ~ 45 29 25.7 Major 31 27 .4
AGE
46 ~ 50 59 52.2 Civil 73 64.6
Above 51 20 17.7 Building 20 17.7
High 2 1.8 MAIN FIELD Plant 5 4.4
College 31 27 .4 Landscape 9 8.0
Education
University 67 59.3 Electric 6 5.3
Graduate 13 11.5 11~ 15 7 6.2
Manager 29 25.7 16 ~ 20 38 33.6
CAREER

Assistant 33 29.2 21 ~ 25 62 54.9
POSITION General 43 38.1 Above 26 6 5.3
Ab Total 57 50.4

execgﬁve 8 7.1 Industry(ENG)
Professional 56 49.6

 ATte] AEEAR= 1SO. KOSHA, OHSAS, DQC 9158 ¥ 74798 g e = 7|7k 20164 1149 39+
Y 22U7HAH, A E‘romr i ES Hasloh AieAs 14 A7 Jaid oz el 20079 A
A& wiEste] F 12159 HAEAE 3]Egith B SHE A9 AFEA S T AE dlolH = 11352 H
2 AZ 37 GxPower programol 4] R? = 0.25, significance level 5%, statistical power 80% & © 88%-&
ZHeFSth(Hair et al., 2016). 12]aL A58 2 7M1 ES SmartPLS 2.0 ©]&3% PLS-SEM<= A&}l
PLSE F8 HAAS 7dke] 2944 292 LISREL, AMOS9 22 F- Ak 71dt 204 Ry} ulashd,
AL o & vf$- Aislar, ABEe] AEEE QK] F=tHHair et al., 2016). Wb ASEAS 9 A
TEE AASRL, Frold ook 7HAAAE Ao, ARAT BAE Sl i el E AAEith
Fio BEALE [F 4] 2o, dH2 464 o]do] 70%, A2 2 o]l 75%, A8 16\ 14 94%, 714

_]
1 O
TR T2Vl 73%, AT SHAEI AT do] HIssA kst
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421 S35y Hr}
ATRE] HZol oM SAHARY HIE 3 A= [F 519 2o #2042 olEX oA Factor loading > 0.7,
Indicator Reliability > 0.6, Composite Reliability > 0.70 o]o]oF &HcHHair et al., 2016).

Table 5. Results of confirmatory factor analysis

Variable | Indicator | (20| NN | TR AVE e
TIMEL 0.872 0.760
TIME2 0.824 0.680
TIME TINE3 0.896 0.803 0.939 0.754 Yes
TIME4 0.890 0.791
TIMES 0.859 0.738
COST1 0.757 0.573
C0ST2 0.850 0.722
C0ST3 0.859 0.738
COST - 0.925 0.673 Yes
COST4 0.867 0.751
C0ST5 0.821 0.674
C0ST6 0.759 0.576
QUAL1 0.750 0.562
QUAL2 0.891 0.794
QUALITY WS o oo 0.897 0.685 Yes
QUALS 0.843 0.711
SAFE1 0.794 0.630
SAFE2 0.899 0.808
SAFETY SAFE3 0.907 0.823 0.948 0.787 Yes
SAFE4 0.907 0.822
SAFE5 0.922 0.850
COMMUL 0.923 0.851
COMMU2 0.929 0.863
COMMU3 0.750 0.563
COMMUNICATION 0.948 0.755 Yes
COMMU4 0.854 0.730
COMMUS 0.811 0.658
COMMUB 0.929 0.863
LEAD1 0.832 0.692
LEAD2 0.807 0.652
0P LEAD3 0.884 0.781
MANAGEMENT 'S 0.945 0.742 Yes
LEADERSHIP LEAD4 0.861 0.740
LEADS 0.879 0.772
LEAD6 0.904 0.817
PERF1 0.912 0.831
PERF2 0.963 0.927
PERF3 0.946 0.894
Ii\ElARNFA(%\;I\ﬁlNCTE PERF4 0.924 0.853 0.975 0.865 Yes
PERF5 0.911 0.830
PERF6 0.922 0.850
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Table 6. Correlation matrix between factors

Variable 1 2 3 4 5 6 7 8 9

1. INDUSTRY 1.000

2 .PERFORMANCE | -0.053 0.930
3.TIME -0.044 0.651 0.869
4.S17E -0.609 -0.021 0.078 1.000
5.LEADERSHIP -0.085 0.602 0.407 0.128 0.862
6.COMMUNICATION | -0.024 0.678 0.676 0.033 0.355 0.869

7.SAFETY 0.007 0.564 0.646 -0.019 0.518 0.621 0.887
8.CAST 0.074 0.609 0.553 0.007 0.428 0.612 0.530 0.820
9.QUALITY -0.125 0.428 0.439 0.082 0.181 0.463 0.423 0.283 0.828

Note: The diagonal values represent the square root of the mean variance extraction and the values of
the diagonal line represent the correlation coefficients between the variables.
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4.2.2 FZRg H7}

B AT A HEWSl Aol thg R%9] ghe 68.20% & AWES HolFa gtk A ofs) A
gy A AAYS Falk and Miller(1992)= 10%5 AAISIItHHair et al., 2016). A3= H7bolA
Cohen(1992)% 7+ 74 8.91¢] R*9] gho] 0.26 o]+ “AF, 0.26~0.13 ‘&, 0.13~0.02 ‘aF & H7}8-H(Hair et al.,
2016). Tenenhaus et al.(2005)% TZEF2] Aubd AFe H715 98] R°e] H#ata) 2549 Fughs F3
ol A ez Hrte 4= = 0.36014 ‘A, 0.36~0.25 ‘%, 0.25~0.1 8V 2 H7}eFcHHair et al., 2016).

[ 71014 F5A gho] BF Folm FAREY] R Fato] 0.24301W, T2 A4 AL}
0.36 oo & Yeht HRkeor 2 dA+te] 2R FEsitt

Table 7. Goodness of fit analysis

Variable R Square(R?) Redundancy Communality
PERFORMANCE 0.682 - 0.865
TIME 0.165 0.122 0.754
LEADERSHIP - - 0.742
COMMUNICATION 0.126 0.089 0.755
SAFETY 0.269 0.209 0.787
CAST 0.184 0.120 0.673
QUALITY 0.033 0.020 0.685
Average value 0.243 - 0.751

* goodness of fit = +/(0.243 X 0.751) = 0.427

4.3 785

Ak ol & f&l AAFEAA FREH U A2ZAFE FelaL, 2
ko] -3k Zﬂ/\]ﬁ}t bootstrapping< ©]-&-}o](Hair
et al., 2016) 5,0003]¢] re-sampling= %—__1/\]3} AZATY t-#s ST 794 #2742 Haenlein and
Kaplan(2004)9] t-%k& 1t] > 1.64501”3 ZAEAGL} 7H o] folsithe 28 whdEelth o E AES Bl
& % PLS-SEM 4 Z3}, [ 8]olA A77H 45 A93 Be 7HES o3 Ao yeith 7235 &
ofslH, AA, F474% %}%94 4 48100 A7k 27, wE, 2B A9 el A(+) FFE A= FeE Y
EMJ% FEFHE 2%(B=0.303), 371(B=0.224), 97HB=0.171), FA(B=0.120) =02 FA7J&go] ¥ &+
Z A9 w2 e e 7k 1, 2, 3, 5% AgE Ak 2y ke A2AF B g2 -0.108, t-#h
1.175, p > 0.100.2 Al frolshA FA vehd 7k 4= 71400 24, uide B2AS B a2
0.377, t-3F& 5.527, p > 0.010.2 AT ] A(+) S nx= AR Yeht /M6 xﬂwﬂﬁ*ﬁk =2
oA FAA G T A4 A ad@7h 71, F4, ok, ) A(+) IS mFom, dFES ¢
=0.518), Y7HB=0.428), F71(B=0.407), £~&(B=0.355), ¥Z(B=0.181) 2= Fu4l¢] 55 FL49Ls
S sl Ae= Yehd 7 7, 8, 9, 10, 112 A=k
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Table 8. Results of hypothesis testing

Hypqth Path Pa.th. Standard t—value | p-value Accept or
esis coefficient error Reject
- CONSTRUCTION INDUSTRY — PERFORMANCE -0.107 0.066 1.616 - -

- COMPANY SIZE — PERFORMANCE -0.176 0.061 2.869 - -
H-1 COST — PERFORMANCE 0.171 0.089 1.916 0.058 Accept
H-2 TIME — PERFORMANCE 0.224 0.092 2.440 0.016 Accept
H-3 QUALITY — PERFORMANCE 0.120 0.065 1.840 0.068 Accept
H-4 SAFETY — PERFORMANCE -0.108 0.092 1.175 n. s Reject
H-5 COMMUNICATION — PERFORMANCE 0.303 0.099 3.066 0.003 Accept
-6 B 0.377 0.068 | 5.527 | 0.000 | Accept
H-7 TOP MANAGEMENT'S LEADERSHIP — COST 0.428 0.079 5.396 0.000 Accept
H-8 TOP MANAGEMENT'S LEADERSHIP — TIME 0.407 0.077 5.314 0.000 Accept
H-9 TOP MANAGEMENT'S LEADERSHIP — QUALITY 0.181 0.082 2.205 0.030 Accept
H-10 TOP MANAGEMENT'S LEADERSHIP — SAFETY 0.518 0.069 7.506 0.000 Accept
H-11 TOP NANAGEMENT 'S LEADERSHIP — 0.355 0.077 | 4.642 | 0.000 | Accept

COMMUNICATION

* Haenlein and Kaplan(2004): t > 1.645 (p < 0.10), t > 1.960 (p < 0.05), t > 2.576 (p < 0.01)
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4.4 o7l ES 24

Zhao et al.(2010)< PLS-SEM®] bootstrappings ©]-8§-3F #2422 VAF(variance accounted for)= F48
AR &I} + P EIDeA I Ee] 7)o wet ¢bd wiZiE s} VAF > 80%, i i/l E 20% < VAF <
80%, "INa¥ 1S VAF < 20%°.2 H-F3HcH(Hair et al., 2016).

[3E 9114 VAF vz 423, et Zi8 3] S #4482 3 #ejadl & 7L &
7], A4 A% VAF = 43.6%%2 eI mabA 20% < VAF < 80% Aloldl] EA1go 2 Fi w7l a7} el
w7 125 A=A

Table 9. Multi-Mediation effects testing

Path Path Coefficient | p-value | Direct Effect | Indirect Effect
CONSTRUCTION INDUSTRY — PERFORMANCE -0.108
COMPANY SIZE — PERFORMANCE -0.165
TOP MANAGEMENT'S LEADERSHIP — PERFORMANCE 0.349 0.000 0.349
TOP MANAGEMENT'S LEADERSHIP — COST 0.428 0.000
TOP MANAGEMENT'S LEADERSHIP — TIME 0.407 0.000
TOP MANAGEMENT'S LEADERSHIP — QUALITY 0.180 0.013
TOP MANAGEMENT'S LEADERSHIP — COMMUNICATION 0.356 0.000
COST — PERFORMANCE 0.162 0.039 0.073
TIME — PERFORMANCE 0.191 0.015 0.076
QUALITY — PERFORMANCE 0.106 0.053 0.022
COMMUNICATION — PERFORMANCE 0.279 0.002 0.099

VAF = (P12%P23) / (P12+P23+P13) = (0.076+0.099+0.073+0.022) +{(0.076+0.099+0.073+0.022)+0.349} = 0.436
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