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Determinants of Employee Retention in Korean Construction industry

Chol-Jung Park

Department of Construction Engineering and Management,

The Graduate School, Pukyong National University

Abstract

Employee retention is becoming a major concern in organizational
management. To maintain business’ competitive advantages, companies
need to keep employees working for their organizations. Thus, many
firms are trying to find out how to retain their employees. This study
aims to investigate determinants of employee retention of South Korean
construction and engineering & design firms employees. From the
review of the literature and discussions with industrial practitioners,
eight significant determinants affecting employee retention in South
Korean construction and engineering & design firms are identified. The
fuzzy technique for order of preference by similarity to ideal solution
(TOPSIS) is employed to prioritize the identified determinants. The
fuzzy TOPSIS analysis shows that personal characteristics, personal
development, promotion opportunities, and work-life balance are the four
most critical determinants. Construction firms are suggested to focus on
these determinants to improve employee retention rates within their

companies and achieve sustainable development.

Keywords: construction; employee retention; South Korea; technique

for order of preference by similarity to ideal solution (TOPSIS)
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e 1. Rell £3t:= Fuzzy & © «dA X9 @4y H4=
AojE e WA I faX)2 e
a = {(X fa(X)| XER: R[0,1]}

A 2. AAE Fuzzy F o= (X, X, X;))7F AAEh(Fig. 23

278 g of T F5E B 2

0, =z <=z,

rT—x
R - - /N

LT o™T

folz) =3 @3-z (2.8)

) X 9 =L =X g

L 3= 9
0, Z->Tf;

A7V oz, zy R oz AT AAY Fuzzy ¢ oz, <
Ta<wy AF, Wy 2 2 2% Ag S el
e 3 F Jhel AZ4d Fuzzy 5 AA ). (Fig. 2.3 3%).
y (y17 Yo y3)’ = (Zp 29 23)31' s

A7t Fuzzy 429 718 A E ggy 2.

; _3; = (21_y1a22_y2a23_y3> Y = 0, zZ = 0 (2.9)
y+z=(y +z,Y+2, s +25) =0,z =0 (2.10)
?; X; = (y1z1ay222ay323> Yy = 0, Z = 0 (2.11)
Y Y Yo Y
Yoo (22 8y Y, =0,2 =0 (2.12)
z 21 Ry %3
~_ 1 1 1
y l=(—,—, = y = 0,2 =0 (2.13)
Y Y Y3
By = By, Bys» Bys) ¥y =0,8>0; BER  (214)
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(M B by y, =0,8>0;BER  (215)

& fuix .
fioe %

L J

0 M oo »M ) ¥a Fa
0 % X3 X

Fig. 2.2 A triangular fuzzy number Fig. 2.3 Two triangular fuzzy numbers

2.6.5 FUZZY TOPSIS

AnHgor FAAE 2L 4FL WA 89 SHEAE

FAE & v Zg3 =42 AFS-F 1 g tH(Dandage et al., 2018).
MCDM71H 2 d4d Aol gk o8 7= (Criteria)oll 423 A
oS Uit Aze &A2 AAsAY dte 2 dieHAlternative) S
deshs W E o]l tH(Kim, T.H. 2013).
MCDMe| @ 7I¥el TOPSISE ol g3kl ANFug st djcre

O

A HA &(FPIS;Fuzzy Positive Ideal Solution)ol Al 7} 7171
Al Askar, o] FAQl  FHeke]  #(FNIS;Fuzzy Negative Ideal
Solution)ell Al 7Hd = Aol A opditk= g elth. o] g MCDM
7IHel FFEZE  Weighted Average, PROMETHEE, Compromise
programming, MAUT, AHP, ELECTRE, Regime, EVAMIX, TOPSIS,
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Fig. 2.4 The basic concept of TOPSIS technigue

AA ZAE fAstr] f8 JidE vgdd MCDM W % TOPSIS+
¥ 7] & &2 (Mahpour, 2018), 2]2==¥#2| (Dandage et al., 2018), = #| 7|
z2AE AAA 2 HI7F (Kim et al, 2020), #4138 (Costa et al,
2019), W7t HAH ZeAEC A YESLI Z=A2#2] (He et al,
2015), olyx Aok H wjE iAol Wi AFA A (AHP;Analytical
Hierarchy Process) (Wang et al., 2018) 5ol A &% o & AL&5 At}

Hwang and Yoon& W% 3AHA 715 F2 HA o fiets AeEsr]
#1981 TOPSISHW 4] S 7l (Behzadian et al., 2012)3}%}

TOPSIS+= 7Hd 3 &8 EFodA tdsk &9 ZAWHozr "g44
Hxol aet FAAJ HAHY e s e dikks dEstE e
Aolt}"(Behzadian et al., 2012). PIS= 4H]£7]+(Cost Critera or

Attributes) S  H A3t o] 7]

N

M
ftlo
0
=
oty
_0|L
rr
2=
fE
Z
w
rr

&) & 7] ==(Benefit Criteria,or Attributes)S HA3}sta ©HE 7]+S

# ) 3} 3tth(Dandage et al., 2018).
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=

A gstel(Kim et al, 2020), ¥ doll= A&t
H TOPSISE  ehatet HE7HeE=4EH B2 #4ds ¢ gt
Maghsoodi and Khalilzadeh (Maghsoodi and Khalilzadeh, 2018)2 o]

A

-

Az AES ANHFAAE HF7tst7] 9138l fuzzy TOPSISE AF&-dlTh.
Baykasoglu et al.(2013)H7]olA SA4F3|ALe] E=  dE A&
Adst7] 98 FUZZY TOPSISE AR&dth Memari 5 (2019 FUZZY
TOPSISE AH&3te] 97hA 713 3074 &8l 7lEel wet A& 7hse
TFA9AE AA Ik Malakouti et al.(2019) FUZZY TOPSISE #8311l
k¢ FHZ e el FALAY 78S H7EAY Zubayer et
al. (20192 2el Al Al ARle]  F

A7staix FUZZY TOPSISE Z&dr. ol#st FHdgsd 8§

Z =2 339l FUZZY TOPSISY #H-& tha3 Zoh

e

(1) 22 = A Eq s FAE 5 e ds A Z2 A~
(2) 4ol tiety Hoto Hito = 5
(3) 1zt the &3 e =gl8 o2 e (Behzadian et al.,

2012; Dandage et al., 2018; Salih et al., 2019).

FUZZY TOPSIS®e #A2 t5¥ Zth(slam et al, 2017, Maghsoodi
and Khalilzadeh, 2018; Chen, 2000) :

1 97 - k89 AE7tes 749 dAEAAR 15 TA.

7} AE7E= Table 2.2 % Table 23¢9 ¢oj% WEE Fuzzy 55

olgste] Z1F C (G=1,2 ., m) L Ut 4 (=12 ., 09

K3
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Table 2.2 Linguistic variable for the weight

of the criteria

Linguistic variable

Fuzzy numbers

Very low important (VL) (1.00, 1.00, 3.00)
Low important (LO) (1.00, 3.00, 5.00)
Medium Important (IP) (3.00, 5.00, 7.00)
High important (HI) (5.00, 7.00, 9.00)
Extremely important (EI) (7.00, 9.00, 9.00)

Table 2.3 Linguistic variable for the rating of the alternatives

Linguistic variable

Fuzzy numbers

7159 FAAE Fuzzy #k(EH)olth

_18_

Not important (NI) (1.00, 1.00, 3.00)
Less important (LI) (1.00, 3.00, 5.00)
Fairly important (FI) (3.00, 5.00, 7.00)
Important (IP) (5.00, 7.00, 9.00)
Very important (VI) (7.00, 9.00, 9.00)
2 g7 g5 2ol Ao 7 E dijtel Wil HAE Fuzzy 5=
ALk
= _ 1l o ot
V[{;—E[V[/;7+V[/;j+...+l/l/7§] (2.16)
- _ 11 > vk
Xy = X+ X0+ (2.17)
A7 WE B j oA AFe] AEAelL, X! & 7 ok o iwA)



ob(A) 2 7)13(W) 9] Fuzzy 24 MEZYAZS TA

3 o7 -
A ... A,
C —_ —
! Xll Xln
A= ﬁ . (2.18)
Cm ml mn
W= |w, wy, . w,] (2.19)
4 g4 : gjete] thd A rdE Fuzzy 24 WEYAE A,
R - [Tij]an
- O b .l B8
’I"ij - C*» ’?a? ; Cj —maXCi]‘ (‘5‘1]‘5—”1 7]%% 76“‘?“) (220>
1)) J J
~ |9 g9 e\ Ve
TN, ) (M 71F A4S (221
5 97 7t Aatstd AE H7t
V=V, V=W, (2.22)

o7 : FPIS @ FNISS A4k FPIS (A7) 2 FENIS (4)E the3

ol AAH .

), where V; = (1,1,1) (2.23)

AT = (V5 VL vk
WV (2.24)

A = (Vf, Vo, ),where vV, =10,0,0)
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dgtol Aol verow Hejg
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7 7 : FPIS ¥ FNISolA 7} viete] Ael(d, 2 d,)Es A7
AT B ATRRE detate] Ags v 2ol ALtk
Zd ‘/Z];’ V+ = a2a ey TV .7 = 1a2a ey T (225>
j=1 !
z:} 17’ 1=1,2,...m; j 1L,2,....,m (2.26)
o714 d(.)= Mel AAE Fuzzy A yok z Abole]l 7AgE
o A 227)% o] &ste ALttt
~ ~ 1
dly, z) = \/g[(% 21)2+(y2 22)2-1—(1/3 23>2] (2.27)
8 B 2 (228)% ol &ake] Zh tigke] 2= AF(CC)E ATt
d.
CC = e = W (2.28)
df +d; -
9 ©9A :EE dtY CC #d =95 wWd. M =2 @S 7Hx
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Table 3.1 Factors affecting employee retention

Factors affecting

Code . Reference
employee retention
Raiden et al. (2008) and Mohyin et al.
1| Loyalty (2012)
Raiden et al. (2008), Mohyin et al.
2 | Trust (2012), and Kwak et al.(2018)
3 Commitment 2(2%(152>1nd Lee (2018) and Bilau et al.
4 Employee income Lingard (2003) and Bakan(2013)
5 Work environment Raiden et al. (2008) and Bilau et al.
(2015)
Promotion Raiden et al. (2008), Mohyin et al.
6 i (2012), and Shinhee Jeong, Gary N.
opportunities McLean (2018)
7 Company images Parker and Skitmore (2005), Ahn and
and development Huang (2020), and Chung et al.(2016)
Famakin and Abisuga (2016) and Kim
8 Employee welfare et al. (2015)
9 | Work-life balance Mohyin et al. (2012) and Joonmo et al.
(2010)
Personal
10 Das (2013)
development
Personal
11 o Lee et al. (2020)
characteristics
Opportunities to
Kim et al. (2015) and Famakin and
12 | learn and develop Abisuga (2016)
working skills
Chances to be
13 Das (2013) and Yamamoto (2011)
promoted
14 | Job satisfaction Yoo and Lee(2018)and Kim et al.(2015)
: Yoo and Lee (2018) and Skaalvik and
15 | Working culture Skaalvik (2011)
Relations with
16 Das (2013)

colleagues
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A (Hytter, 2007).Tang et al.(2000)
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Commitment 0
Employee income 26
Work environment 25
Promotion opportunities 26
Company images and development 23
Employee welfare 26
Work-life balance 22
Personal development 25
Personal characteristics 27
Opportunities to learn and develop working skills 1
Chances to be promoted 2
Job satisfaction 6
Working culture 6
Relations with colleagues 5
Total 232
) The number of determinants
30
25
20
15
10
5
o
g - E 8 E £ s«v 3 § E £ £tz Z B 3 ¥
- E = o 2 0w E E = =] £ fu ¢ & ; %
£ w = 2 gz = i 2 @ - E£ o | £ a
8§ 2 s g5 :2 8 : ® £ ¢35 & 2 3 £
o c 5> & 5 § &% 2z g = 2 =
E 5 6§ a® £ 2 & ® 2o ¢ T F 3
vz o5 g7 M : o5 58 4 5
5 ° £ 5 3% : 5
o 8_1:' (=] E
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Results of setting 8 determinants
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704 Project

16-20 years 1 manager 5 36%6
> 20 years 6 43% Engineer 3 57%
Engineering and Design firms
6-10 years 10 67% Director 3 20%
_ Project

16-20 years 3 20% manager 4 27%

> 20 vyears 2 13% Engineer 3 53%

Total

6-10 years 17 59% Director 4 14%
_ Project

16-20 years 4 14% managch 9 31%

> 20 years 3 27% Engineer 16 55%

e%%l;li{ei;%e n % Position n %

Construction firms

6-10 years 7 50% Director 1 7%
_ Project

16-20 years 1 7% managet 5 36%6

> 20 years 6 43% Engineer 8 57%

Engineering and Design firms

6-10 years 10 67% Director 3 20%
_ Project

16-20 years 3 20% manager 4 27%

> 20 years 2 13% Engineer 3 53%

Total

6-10 years 17 59% Director 4 14%
_ Project

16-20 years 4 14% manager 9 31%

> 20 years 3 27% Engineer 16 55%
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Working experience

6-10 years 16-20 years > 20 years

13

27
43

Fig. 3.2 Industry respondents’ background(working experience)

Construction firms Engineering and Design firms Total
S

Fig. 3.3 Industry respondents’ background(position)

2 PRl AL AAFE A9 B A FAR 1§ §4 AA
29 B2g At $ASIA GeW g AR Aok

AN B 1 fA AR WAL 9F 8AES] £9F W

_28_



3} =e)g

=

=

FeAo e A7t

S

9 2

o ol gk,

-

R

e
<

MNn

~,

oR

~

oA
of
Xo
pNl

Nfo

.

B
o
Nfo

|
L

o

NI
o)
Mn

—)

0

=9

A4 9]

[e)

L

(Bakan, 2013; Yamamoto, 2011)

=

A5

gupolt}. oA

S

o)
jle

oy

el
jast

el
o
&+
o)
M

oy

03

el
ojn

ok

T
)
B

o

=
=

Aol 94

WU B ge A9

AT,

o

A
MJ

~

oA
of
Xo
pNl

7 5o

¢}

2] (Hee and Ling,
A (Foote et

9l tHKundu and

A7t

hm3

ZFo(Hee and Ling, 2011)%©]

1

2

I

=2

Lata, 2017). SAMA7F 22419 %
2011), 328 <F4(Sang et al., 2009),

al, 2005), ¢JAF ZAodl

[
e

-
oo

o

Zolg 4

24l

i3
=

a%4e 74

Zo]tH(Das, 2013).

Aok wheal

<)

o

)

ok

¢

—

.XE

el
0

,._A.uﬂo

fvzel

T

A7)+

s
™

el

Y

—
o

_29_

71 o] tH(Mohyin et al. 2012).



AAe zHel o3

[}

=

°lo] HTHSang et al, 2009;

Coetzee, 2012). Parker and Skitmore(2005)& <312 9]

—
file)

o

el
NI

ol
=

Van Dyk

o

)

A el
Warh Aol

;OL

[e)

.

(2009)

Kyndt et al
ga AgztakE, 9RolA

g8 e A

wrol A th(Lingard, 2003).
o]il At}(Zhang et al.,2019).

o] 4 & ol
¢ 4}e] o] A9

4429 4

AolA olu A=

|

=
=

,ﬂl

%0

<]
NJ

B == el T (Martos—Pedrero et al.,2019).

el
0

o] m A 7}

Y

ke
T

Herrbach®t Mignonac(2004)

ojuj A ]

841

[e)

1L

t}. Riordan et al.(1997)

EL)

Al
A

i

_EI
-

oS

NI

~

oA
of
Xo
pNl

Ao

T-o] tH(Kim, 2014;

A]

_30_

Kundu and Lata (2017)2 2] 7|7} ¢



Ramlall, 2004). SAMAbES #dl3h d&d Blez o3t &3 Ao
Hesop 3 oF7 vt =24 4 th(Farooq et al, 2019). Famakin
and Abisuga (2016)&AMA EXo g A4S FTHstE AL FHAE
ol A A=l guy Z2ede HoAFe= A
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Table 4.1 Mean score of employee retention criteria

Emcliﬂlicgzgz I%Z?jg?on Mean | Std. Deviation Ranking
Employee Income 2.29 0.61 8
Employment welfare 3.14 0.66 6
Promotion opportunities 450 0.76 1
Personal characteristics 3.71 1.20 4
Personal development 4.07 0.92 2
Work-life balance 3.90 1.02 5)
Work environment 2:93 0.83 7
A\ 3.86 1.29 3

4.2.2 FTAA 18 74 #E 29

87HA FAMAE 8 74 244 8<9e M= (Affinity) S ©]&3ko] 3714

g

e golo g BHEEe Table 4.29] YEN T

Table 4.2 Employee retention groups

Factor groupings Employee retention criteria factor

Employee Income

Rewards Employment welfare

Promotion opportunities

Personal characteristics

Individuals Personal development

Work-life balance

Work environment

Organization -
Company images and development
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423 SAA 18 FA 80 € #AH 89 JHF A HI}
Zb A 292 UolA FAMR 118 A4 2cle] spEAE

M, (4.1)

BN AD= AFEste] AL 8 74 2903 Bd 2]l kA ARt

3lo] Table 4.3 # ARt}

Table 4.3 The weighting of employee retention criteria factor/groups

whEd 2 ol
) g g mean of Weighting
Employee retention employee
S . employee | of employee
criteria factor and | Mean | retention . .
C. retention retention
groups criteria G .
criteria groups
factor
factor
Reward 9.93 0.355
Employee Income 2.29 0.230
Employment welfare 3.14 0.317
Promotion 450 0.453
opportunities
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Individual 11.28 0.403
Personal

o 3.71 0.329
characteristics
Personal

4.07 0.361

development
Work-life balance 3.50 0.310
Organization 6.79 0.242
Work environment 2.93 0.432
Company images | 4 gz 0,568
and development
Total 28.00

424 FAA 1 74 29 R #AA 2219 #AHAY d+EA
FAA 2E 4 2R 29 WEY FFMHS WA AL,
deor FAX 18 §4 #d 2QIFE Dol weA F5MPE
ARBY. 2 A4 2§ FANE MFe $aRte By weh 2489
. dE Sol, 24 Aol WY SuAe] 0%: AF FE FaAL

- GHAlL 79% = A, 14% = T3t 7%e s 85, 0%+ W9 T8t
A BT FAY AF5E MFE tgat el EAH
o} 7]

MF, = Table 4414 “Employee Income”®ll tgt MF of CSF

p

W = w of CSFy

(Weighting employee retention criteria)(Table 4.3)
RE MF of CSF,
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D= MF of CSFGy (Level 1)

0.00 0.79 0.14 0.07
MF,  , = - . - .
bs very low important ~ low important  medium  tmportant
(4.2)
0.00
very important

ftlo

[0.00, 0.79, 0.14, 0.07, 0.00]o=2 448 4 Ut} wAIARZ o] W
Abg3ke] U A 7158 MF7} Table 4. 4] 1ok ¢l
ZF #8909 MF of CSFGy (Level 1) 21(31)3 2(3.2)2 AlAte .
22 #d 8219 THS o2 54, o] #A 8219 MFe vty 2o
AR FAHTable 4.4 =)

Dy =W, « R, = (0.432, 0.568) « [0.00 0.36 0.36 0.29 0.00

0.00 0.21 0.21 0.07 0.50

= [0.432x0.00 + 0.568x0.00, ..., 0.432x0.00 + 0.568x0.50]
[0.00, 0.28, 0.28, 0.16, 0.28]

ol¢9} g WS Abgate] UmA #@E 29lel MFE Table 4.49]
LHERH AT
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Table 4.4 Membership functions

Employee retention criteria | W of MF of CSFs MF of CSFGs
factor and groups CSFs (Level 2) (Level 1) Di
Reward [0.00, 0.23, 0.28, 0.20, 0.29]

Employee  Income 0.230 [0.00, 0.79, 0.14, 0.07, 0.00]
Employment welfare 0.317 [0.00, 0.14, 0.57, 0.29, 0.00]
Promotion opportunities 0.453 [0.00, 0.00, 0.14, 0.21, 0.64]
Individual [0.00, 0.16, 0.19, 0.36, 0.29]
S}f;z:felristics 0.329 [0.00, 0.21, 0.21, 0.21, 0.36]
Personal development 0.361 [0.00, 0.07, 0.14, 0.43, 0.36]
Work-life balance 0.310 [0.00, 0.21, 0.21, 0.43, 0.14]
Organization [0.00, 0.28, 0.28, 0.16, 0.28]
Work environment 0.432 [0.00, 0.36, 0.36, 0.29, 0.00]
Company images and 0.568 [0.00, 0.21, 021, 017, 0.50]

development
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425 9F A5 H7t
4 Ue FAA 1§ £4 B 299 JeL Prhshd s
Teat ol ANE 4 9l
G, = i}lDl x E = [0.00, 0.23, 0.28, 0.20, 0.291(1, 2, 3, 4, 5)
p-
= 0.00x1 + ... + 0.29x5 = 3.56 (4.3)
FAA g §4 B 299 BE 9% X ASE Table 459

8.ofFske] ERA LT

Table 4.5 Importance of employee retention groups

Factor groupings Index Level Ranking
Reward 3.55 Important 2
Individual 3.78 Important 1
Organization 3.44 Important 3

A4 ok AFAL FARRF aEFA A5 (ERI @ Employee Retention
Index) & 3 Zo] 4 & 4 Qo)
ERI = (355 x B4 + (378 x 7HQl) + (3.44 x x4

Table 45 IAE&FAAFTE 71 B
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Table 4.6 Mean score of employee retention criteria

Employee retention criteria | Mean | Std. Deviation Ranking
Employee Income 2.13 0.36 8
Employment welfare 2.67 0.93 7
Promotion opportunities 4.27 1.05 2
Personal characteristics 3.67 0.99 4
Personal development 3.27 0.70 5
Work-life balance 3.20 0.83 6
Work environment 4.27 0.58 2
Company images and 147 102 I
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8714

HEDE Ageel FAA 18§74

FAA nE A

#4d a9l
A4 29& 374A #¥W gglow EFs:
AA a2 9 Fd 2929 7tFAE

Alxbeto] Table 4.73 o] A2l itt.

Table 4.7 The weighting of employee retention criteria/groups

Employee Weighting | Total mean Weighting of
; employee | of employee
retention M . . employee
. ean | retention retention .
criteria and o o retention
criteria criteria
groups factor factor groups
Reward 9.07 0.325
Employee Income | 2.13 0.235
Employment 267 0.204
welfare
. 427 0.471
opportunities
Individual 10.13 0.363
Personal — 3.67 0.362
characteristics
Personal 3.27 0.322
development
Work-life 3.20 0.316
balance
Organization 8.73 0.313
Work 427 0.489
environment
Company images
and development 447 0.511
Total 27.93
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Table 4.8 Membership functions

Employee retention W of MF of CSFs MF of CSFGs
criteria factor and CSFs .
i (Level 2) (Level 1) Di
Reward [0.00, 0.39, 0.22, 0.08, 0.30]
Employee Income 0.235 [0.00, 0.87, 0.13, 0.00, 0.00]
Employment welfare 0.294 [0.00, 0.53, 0.33, 0.07, 0.07]
Promotion 0.471 [0.00, 0.07, 0.20, 0.13, 0.60]
opportunities
Individual [0.00, 0.15, 0.39, 0.36, 0.09]
Personal — 0.362 [0.00, 0.13, 0.27, 0.40, 0.20]
characteristics
Personal 0.322 [0.00, 0.13, 0.47, 0.40, 0.00]
development
Work-life balance 0.316 [0.00, 0.20, 0.47, 0.27, 0.07]
Organization [0.00, 0.03, 0.10, 0.33, 0.54]
Work environment 0.489 [0.00, 0.00, 0.07, 0.60, 0.33]
Company Images and 0511 [0.00, 0.07, 0.13, 0.07, 0.73]
development
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Table 4.9 Importance of employee retention groups

Factor groupings Index Level Ranking
Reward 3.26 Important 3
Individual 3.36 Important 2
Organization 4.38 Very important 1
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Table 4.10 Comparison of the importance of each employee retention group

_ Construction firms Er:iglr}een?g and
Factor groupings esign firms

Index Ranking Index Ranking
Reward 3.55 2 3.26 3
Individual 3.78 1 3.36 2
Organization 3.44 3 4.38 1
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Table 5.1 Demographic information of the respondents in
three construction firms

Respondent Profile Distribution Frequency %
6-10 years 30 416 %
11-15 years 10 139 %

Job Experience

16-20 years 10 13.9 %
20 years 22 30.6 %
Director 2 2.8 %
Job Title Project manager 34 472 %
Engineer 36 50.0 %
Bidding 18 25.0 %
Working Department Construction 48 66.7 %
Human resources 6 8.3 %
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Job Experience Job Title Working Department
8.3
50

. 46-10 years

Director Biddin
B 11-15 years r ] g

16-20 years I Project manager [ Construction

I > 20 years | Engineer ' Human resources

Fig. 5.1 Demographic information of the respondents in three
construction firms

FAA 18 f4 2P 89 HBL U@ HEAE SHAIA
At SHASL Aod WMEE Likerto) 58 HmolE o] 3}l
Brketel SHES 2 stseh

FUZZY TOPSIS¢ @A 3L A2 265004 7143890,

™

Sz Horek S Ak Table 2.19F Table 220 AA® &

o

i

A H
St E o]835te] Fuzzy =2 WESAt wW3lE Fuzzy &
f3to] 7]& 2 therel el FA Fuzzy 7S AAEte] Table 5.2
% Table 53¢ UER ATt
Table 5.2 Aggregated fuzzy weight of criteria

i

Aggregated Fuzzy weight(z;;)

Criteria

Ly Lo L3

_47_



Job satisfaction 5.306 7.306 8.639

Organizational 4056 6.000 7.722
commitment

Table 5.3 Aggregated Fuzzy weight of alternatives

Job satisfaction Ogg;ﬁ?fgggfl
Alternatives Codes

L1 Lo L3 L Lo L3
iffrfgee A, | 5694 | 7.694 | 8611 | 5750 | 7.750 | 8.722
Xiﬁfonmem A, | 4889 | 6.806 | 8278 | 4889 | 6:861 | 8.306
Sgggﬁgiies A, | 4222 | 6167 | 7778 | 4583 | 6528 | 8.111
Company
images and A, | 4667 | 6667 | 8167 | 4778 | 6.778 | 8.306
development
VEVr;?;(;Zee A, | 5139 | 7111 | 8444 | 5278 | 7.250 | 8528
1?; ?;:C_ehfe Ay | 4722 | 6667 | 8111 | 4944 | 6917 | 8.167
g;z(f:;lnem A, | 4000 | 5972 | 7.639 | 3.8%9 | 5.806 | 7.556
Cpngzzfelﬁsﬁcs Ay | 3833 | 5778 | 7556 | 3611 | 5500 | 7.278

I %, ekl WE A st Fuzzy 273 3™ S(normalized fuzzy

matrix)2] (5.1)Z 7A4Fske] Table 5. 40 4|35t
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Table 5.4 The normalized Fuzzy decision matrix for alternatives

Job satisfaction Organizational
. commitment

Alternatives
Employee income 0.661 0.894 | 1.000 | 0.659 0.889 1.000
Work 0568 | 0.790 | 0961 | 0561 | 0.787 | 0.952
environment
Promotion| 0490 | 0.716 | 0903 | 0525 | 0.748 | 0.930
opportunities
Company IMAges | o co | 0774 | 0948 | 0548 | 0777 | 0.952
and development
Employee 0597 | 0.826 | 0981 | 0605 | 0.831 | 0978
welfare
Work-life 0548 | 0.774 | 0942 | 0567 | 0.793 | 0.936
balance
Personal 0465 | 0604 | 0.887 | 0446 | 0666 | 0.866
development
Personal 0445 | 0671 | 0.877 | 0414 | 0631 | 0.834
characteristics
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*
Cc; = max(8611, 8278, 7.778. 8.167, 8.444, 8111, 7.639, 7.556) = 8611

= (0.661, 0.894, 1.000)

o (5.694 7.694 8.611
11 8.611° 8.611° 8.611

V,; = (0.661, 0.894, 1.000)>(5.306, 7.306, 8.639)=(3.509, 6.528, 8.639) (5.3)

Table 5.5 The weighted normalized Fuzzy matrix

; . Organizational
Job satisfaction & /
commitment
Alternatives
L1 Lo L3 Ly Lo L3

Employee income 3.509 6.528 | 8.639 2.674 5.331 77122

Work 3012 | 5774 | 8304 | 2273 | 4720 | 7.353
environment
Promotion 2601 | 5232 | 7.803 | 2131 | 4490 | 7.181
opportunities

Company images

2875 | 5656 | 8.193 2.222 4.662 7.353
and development

Employee 3166 | 6.033 | 8472 | 2454 | 4987 | 7550
welfare
Work-life 2909 | 5656 | 8137 | 2299 | 4758 | 7.230
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balance

Personal 2465 | 5067 | 7664 | 1.808 | 3.994 | 6.689
development

Personal — 2362 | 4902 | 7580 | 1679 | 3783 | 6.443
characteristics

a4 v Fuzzy +A4F ol SIFPIS) ¥ Fuzzy HAH o4

A(FNIS)E 2 (5.4 (5.5} o] =AUt
FPIS = (Vi Viheu Vi) @714, v = (1,1,1) (5.4)
FNIS = (Vi Vo V) @714, V7 = (0,0,0) (55)

o] % FPIS$} FENISste] 2k ik Age 4 (G6), GB7), % GIH=
ALkl Table 5.690 AT

4 = Zn]d(vﬁ V), i =1,2,.0m5 j=1,2,..,m (5.6)

d = idwg vf), i=120,n; j=12...m (5.7)

4714 d(.) Te FHeE BAE F A4E Fumy 5 poh : Aol

AelE e

4

e L N A 59
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ey

: (3.509—1)2 +(6.528— 1)2+(8.639—1)2] = 5633 (5.9)

d\(A, FPIS) = \/

1

. [(3.500—0)2+ (6.528— 0)2 + (8.639—0)2] = 6571 (5.10)

d\(A, FNIS) = \/

dy = 5.633 +4.717 = 10.350

d, =6.571 +5.633 = 12.205

1

Table 5.6 Distance of each alternative from FPISs and FNISs

Job satisfaction Organizational commitment
d (4,, FPIS) 5.633 4197
d (A,, FPIS) 5.170 4.314
d (4;, FPIS) 4.717 4.150
d (4,, FPIS) 5.064 4.292
d (4;, FPIS) 5.349 4.506
d (4, FPIS) 5.042 4.267
d (A, FPIS) 4.586 3.741
d (A4, FPIS) 4.486 3.551
d (A,, FNIS) 6.571 5.633
d (A,, FNIS) 6.093 5.213
d (A4,, FNIS) 5.628 5.042
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d (4,, FNIS) 5.983 0.188
d (4;, FNIS) 6.277 5.413
d (A4, FNIS) 5.963 5.170
d (A, FNIS) 5.492 4618
d (A4g, FNIS) 5.387 4.422
sl o2 ZHAF(CC) A2 G1DI AL dAl= 4 (5.12)9

UEFH QIth Table 5.7 ZHAS(CC)SH there] =95 veydoh

i

Co=——3F,; CCE 0] | RO T, 5.11
o [0,1],4 n (5.11)
12.205
CC = 103504 12205 0P (5.12)
Table 5.7 Closeness coefficient CC. and ranking
Alternatives df d; cC, Ranking

Employee income 10.350 12.205 0.541 8
Work environment 9.484 11.306 0.544 6
Promotion 8.867 10.670 0.546 3
opportunities

Company images and 9.356 11.171 0.544 5
development

Employee welfare 9.856 11.690 0.543 7
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Work-life balance 9.309 11.133 0.545 4

Personal development 8.327 10.109 0.548 2
Personal — 8.038 9.809 0.550 1
characteristics

5.2 Abdl AT 2: AN Hok 3 AAAL
T A" ZoF AAAA 2 6489 SHAIE HE A
ol o} Table 58& o2 3 S@Ate] AR EA o)t}

Table 5.8 Demographic information of the respondents in three

design firms
Respondent e e o
Profile Distribution Frequency %
6-10 years 31 48.4 %
_ 11-15 years 13 20.3 %
Job Experience
16-20 years 13 20.3 %
20 years 7 11.0 %
Director 20 313 %
Job Title Project manager 13 20.3 %
Engineer 31 48.4 %
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Bidding 61 953 %
Working
Construction 1 16 %
Department
Human resources 2 3.1 %

Job Experience

pll

Job Title

Working Department

.6—1Dyears
. 11-15 years . Director . Bidding
7 16-20 years [ Project manager [ Construction
. > 20 years Engineer % Human resources
Fig 5.2 Demographic information of the respondents in three
design firms
FAA w4 AHe9 3 BSS SekaolA vt SuRtEol
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T3Fe] Table 5.9 2 5.100 YeRA AT
Table 5.9 Aggregated Fuzzy weight of criteria

Aggregated Fuzzy Weight(a;;j)
Criteria
Ly Lo L3
Job satisfaction 5.438 7.438 8.594
Organizational 3.031 5.031 6.938
commitment

Table 5.10 Aggregated Fuzzy weight of alternatives

Job satisfaction Ogg;ﬁ?ﬁgggf 1
Alternatives | Codes

Ly Lo L3 Iy Lo L3
E
inffrfgee A, | 6344 | 8344 | 8906 | 6250 | 8250 | 8.906

K

Xgmnmem A, | 5188 | 7.188 | 8500 | 4688 | 6688 | 8281
. .
O;ggiifirtlies A, | 3969 | 5.969 | 7.688 | 4563 | 6563 | 8.156
Company
images and A, | 4094 | 6063 | 77750 | 3938 | 5906 | 7.656
development
E
Wr;?;?zee A, | 4875 | 6875 | 8094 | 4813 | 6813 | 8156
1?; ;’;:C_ehfe A, | 5156 | 7125 | 8313 | 4844 | 6844 | 8219
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Personal A; | 4031 | 5844 | 7469 | 3500 | 5375 | 7.219
development
Personal — Ag | 3531 | 5344 | 7.094 | 3219 | 5031 | 6.344
characteristics
ofF, wigtel Wd st Fuzzy 24 FELE o& Aol 98

4% 31 Table 5.1190 42 as)

Table 5.11 The normalized Fuzzy decision matrix for alternatives

1 \ Organizational

Job satisfaction commitment
Alternatives
Employee 0.712 | 0937 | 1.000 | 0702 | 0926 | 1.000
mcome
Work 0582 | 0.807 | 0954 | 0526 | 0751 | 0.930
environment
Promotion 0.446 | 0.670 | 0.863 | 0512 | 0.737 | 0916
opportunities
Company IMARES | 160 | 0681 | 0870 | 0442 | 0663 | 0860
and development
Employee 0547 | 0.772 | 0.909 | 0540 | 0.765 | 0916
welfare
Work-life 0579 | 0.800 | 0933 | 0544 | 0.768 | 0.923
balance
Personal 0453 | 0.656 | 0.839 | 0393 | 0.604 | 0.811
development
Personal — 0396 | 0.600 | 0.796 | 0361 | 0565 | 0.768
characteristics
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< 7t Aarst dEE g2lstal Table 5122 YERY A

Table 5.12 The weighted normalized matrix

) . Organizational
' Job satisfaction commitment
Alternatives
Ty | Ty | T3 L1 R
Employee 3873 | 6968 | 8594 | 2127 | 4661 | 6938
mcome
Work 3.167 | 6.002 | 8202 | 1595 | 3.778 | 6.451
environment
Promotion 2423 | 4984 | 7418 | 1553 | 3707 | 6.353
opportunities
Company IMAZES | 5 o9 | 5063 [ 7478 | 1.340 | 3337 | 5964
and development
Employee 2976 | 5741 | 7810 | 1638 | 3.848 | 6353
welfare
Work-life 3148 | 5950 | 8021 | 1.649 | 3.866 | 6.402
balance
Personal 2461 | 4830 | 7207 | 1191 | 3.036 | 5623
development
Personal 2.156 | 4463 | 6345 | 1.096 | 2.842 | 5.331
characteristics
2 U FPISSE FNISolM 7 tjere] Aelg thew) go| Axkshe]

Table 5.13% A5

Table 5.13 Distance of each alternative from FPISs and FNISs

Job satisfaction

Organizational commitment

d (A,, FPIS)

0.818

4.079

d (A,, FPIS)

0.215

3.549
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d (A4,, FPIS) 4.438 3.478

d (A,, FPIS) 4.499 3.174

d (4;, FPIS) 4,925 3.520

d (4, FPIS) 5.112 3.550

d (A,, FPIS) 4.309 2.919

d (4, FPIS) 3.979 2.718

d (4,, FNIS) 6.768 4,979

d (A,, FNIS) 6.146 4413

d (A4;, FNIS) 5.346 4.340

d (4,, FNIS) 5410 4.021

d (4;, FNIS) 5.854 4.392

d (4, FNIS) 6.046 4.422

d (A,, FNIS) 5.222 B.%83

d (A, FNIS) 4.879 3.4H
upRleto 2 ZHAS(CC) - F uijte]l £9  ZAL Table 5.149
e AT
Table 5.14 Closeness coefficient CC.; and ranking

Alternatives dr d; CcC. Ranking

Employee income 9.897 11.747 0.543 8
Work environment 8.764 10.559 0.546 7
E;gi(t’fgftlies 7.916 9.6%6 0.550 4
ggvrzi?ieiages and 7.672 9.430 0.551 3
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Employee welfare 8.445 10.246 0.548 5
Work-life balance 8.663 10.467 0.547 6
Personal development 7.228 8.975 0.554 2
S}f;izgfelﬁsﬁcs 6.696 8.424 0557 1

FUZZY TOPSIS &4 A3, A4 Zok dAAe] FAka 18 FAl
FFS HAE P g 29l JiIA EAoldtn EIFAT 1
Uhgol= A7I70eE, 3ALe) oA ek MR Thedd, X1 7137 oo Kt
S, A9 B T4, A3 #el 23, oF 87 L AF £FS FAR
G FA Gl mA= G A2 ajle s yEuT

53 23 &4
Table 5155 ¢ BA A AAE ML= g okst Ao|T}.

Table 5.15 Comparison of the importance of employee retention
determinants

. : : Engineering and
Alternatives Construction firms design firms
Employee income 8 8
Work environment 6 7
Promotion

.. 3 4
opportunities
Company images and

5 3
development
Employee welfare 7 5
Work-life balance 4 6
Personal development 2 2
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