Journal of Korea Society of Industrial Information Systems Vol.29 No.5, Oct. 2024 :125-137
http://dx.doi.org/10.9723/jksiis.2024.29.5.125  ISSN:1229-3741

#A7R #34 FHA+E AR #A: ¥ EF=2

2HAAY 2HA o

(The Relationship between Environmental Management
Practices and Environmental Operational Performance:
The Moderating Role of Cost Structure Uncertainty)

o A &0, 0 A

(Jinsoo Park and Sunghee Lee)

8 % B ATE 8449 BE% 8429 43 09 $AE 2Asm, o WA wETE
wHagel 24 B AFHoR PFHud SAvh B ATAN AA 8L A3 99
AAH FARNS BEH 22 A BN AYsach AT A%, 8449 BER 3429 Y3
Aolel o UAY #A7 EAs, of BAE NETFE BHAYA s 2dYS FAsAh B3
g BB o) AANNOR oA, Y MWL ZasE FHQ YAGgel Eaha
t Ao et £%, N§TE BHAg0] ¥25% 8479 25 AHA o e FFo|
A ik oleld Avke /199 874 A% £ do] FAW AR AT Mg Rx
449 #4749 BF9 Funos AY £FL vesam, 0§ BHAYL el ALy gl
3 9.5t

QAFA: BFFY BF, #4994, vETE B, 4 U

Abstract This study aims to analyze the relationship between environmental management
practices and environmental operational performance, and empirically verify the moderating
effect of cost structure uncertainty in this relationship. To test the hypotheses proposed in
this study, a moderation analysis using hierarchical regression was conducted. Results reveal
an inverted U-shaped relationship between environmental practices and operational
performance, moderated by cost structure uncertainty. While environmental practices initially
lead to operational performance improvements, benefits diminish beyond a certain threshold.
Higher cost uncertainty lowers the optimal level of environmental practices. These findings
provide important implications for corporate environmental strategy formulation. Rather than
indiscriminately expanding environmental practices, firms should identify optimal levels and
adopt strategic approaches considering cost uncertainty.
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Table 1 Characteristics of sample firms

Industry n %
Automotive 94 3.7%
General machinery 91 11.3%
Shipbuilding 57  27.7%
Telecom equipment 58  57.3%
Total 300 100.0%

Firm size n %
Large enterprise 28 9.3%
Medium-sized enterprise 36 12.0%
MSE in grace period 3 1.0%
SME 233 T1.7%
Total 300 100.0%

Firm age n %
<10 2 1%
10~20 71 2377%
20~30 119  39.7%
30~40 65 21.7%
> 40 43 14.3%
Total 300 100.0%

Listing status n %
Listed company 128 42.7%
Unlisted company 172 57.3%
Total 300 100.0%
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Table 2 Reliability

Construct Items Mean S.D. «a

EOP1 4.09 1.04

) EOP2 4.13 1.05
operational 852
EOP3 437 1.06

Environmental

performance
EOP4 431 1.00
EMP1 397 150
Environmental EMP2 474 127
management EMP3 421 139 876
practices EMP4 450 1.34
EMP5 4.00 1.38
Cost struchun CSU1 462 1.01
oS .C © CSU2 459 1.01 .835
uncertainty
CSU3 461 .97
Incdust IND1 4.10 1.27
HAUSHY IND2 445 127 816
dynamism
IND3 429 1.10
Policy POU1 430 1.04 278
uncertainty POU2 403 1.06
Competitive Coul 497 1.13
47

structure uncertainty COUZ2 5.01 1.08
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Table 3 Factor analysis

Construct Items F1 F2 F3 F4 F5 F6 A AVE CR
Environmental EOP1 193 .826 .025 .058 113 120 .808™
operational EOP2 175 .854 .060 .069 145 -.032 819" 05 a4
performance EOP3 .242 740 .003 174 -.035 108 715"
EOP4 374 702 018 146 -.015 059 .739"
EMP1 744 163 .094 108 123 054 725"
Environmental EMP2 J67 107 161 075 028 .049 713"
management EMP3 801 242 120 155 033  .062 842" 590 832
practices EMP4 822 217 .015 022 -.103 069 781"
EMP5 780 241 .016 117 049 -.036 773"
Cost structure CSU1 147 .048 755 .018 076 182 636"
. CSu2 .080 .087 .862 .066 158 082 .836™" .657 848
uncertainty e
CSu3 089 -.057 .894 103 148 119 932
IND1 072 .031 181 .844 073 -.041 654"
Industry .
dynamism IND2 .156 118 .038 .800 103 281 815 .608 751
IND3 198 290 -.041 797 .068 157 855
Policy POU1 .063 .080 194 .098 .898 133 .914™ 785 268
uncertainty POU2 020 089 169 109 912 079 .87
szfiiﬂi:e COUL —007 120 207 227 190 798 007
. COu2 123 076 183 .087 .044 870 .663™"
uncertainty
Eigenvalue 3457 2798 2346 2220 1815 1.624
% of variance 18.197 14.727 12.349 11581 9.551 8545
"p< 0.1, “p<0.05 “p<0.01
= AAEa 9t} Fornell and Larcker(1981) 2 AFA At 7HEAS AFE] f8 9
b Aeke U ES o, 24 FAAVNE e 3 AA 3AEAS &8 24 59 245 AlY
TAFEE Y AwE Aitete] FANE 3 stk A4, e 3 FAE &stetazt
FaAget stk g g FA % SHHET} 2dAHTE He TS, o
Al e FudaFE #e Awas e S g o R Ay I AL Fs AESA
uiw, o] grEo] g A de] v AT th A 49AE g E Aok AA, Model 1
SR B Z 3S g+ U o= &2 NMe AAEA S FALF A 1o #
AFdA AHEE S =7 S5 3 EHY AgE By A3 Fofstr] &) ofe] $A4 W
e 253 des Y5ttt B3 Table 4+ T AAsta ol A7 WA HIEAS
A7edgd 23 7z FANEY TlesEAE A 54, 719 R, 714
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Table 4 Discriminant validity, descriptive statistics and empirical distributions

Construct 1 2 3 4 5 6 Mean SD. 5" 25" 50" 75" 95"
1. EOP 772 422 86 300 375 425 475 573
2. EMP 595" 768 428 113 201 360 420 500 6.00
3. CSU 094 234" 811 461 86 333 400 466 500 6.00
4. IND 4437 4087 1957 780 428 104 266 366 400 500 6.00
5. POU 229" 144" 400" 281" .886 416 99 200 400 400 500 597
6. COU 263" .180"" 424" 475" 381" 790 499 98 350 400 500 550 7.00

p<0.1, "p<0.05 "p<0.01

Construct Definitions: EOP-Environmental Operational Performance, EMP-Environmental Management
Uncertainty,

Practices, CSU-Cost  Structure  Uncertainty,
COU-Competitive Structure Uncertainty
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Table 5 Regression results

Variables Model 1  Model 2 Model 3  Model 4
B B B B
Predictor
Environmental management practices 4297 441 472
Environmental management practices® -.084" -.084™ -.103*
Moderator
Cost structure uncertainty -078 037
Interaction terms
Environmental management practices ~ 001
x Cost structure uncertainty
Environmental management practices’ 005
x Cost structure uncertainty
Control
Industry—specific factors(ref: automotive)
General machinery -.064 -.042 -.031 -.036
Shipbuilding -.110" -.045 -.043 -.037
Telecommunications equipment -.049 -.044 -.037 -.052
Firm-specific factors
Size(ref: large enterprise)
MSE -.035 .008 007 -.022
MSE in grace period -.106" -.086" -.078 -.076
SME -.095 -.024 -.030 -.042
Age -.047 -.028 -.027 -.039
Stock market listing(ref: listed) -.028 -.012 -.006 -.022
Environmental uncertainty
Industry dynamism 269 159 157 156"
Policy uncertainty .095 .060 .081 .090"
Competitive structure uncertainty .090 074 096" 110
Adj. R* 135 .309 311 331
RYAR? 167(.167)  .339(.172) .344(.004) .367(.023)
Change in F 5.255""  37.223™ 1.936 5.178"
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