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In this study, we conducted a comparative study on user’s perception and behavior on public system service (PSS) using
institutionalism theory and MGA (multi-group analysis) methodology. In particular, this study focuses on how institutional iso-
morphism is applied to public system services and how MGA can be implemented correctly in a variance based SEM (structural
equation model) such as PLS (partial least square). A data set of 496 effective responses was collected from pubic system users
and an empirical research was conducted using three segmented models categorized by public proximity theory (public firms
= 113, government contractors = 210, private contractors = 173). For rigorous group comparisons, each model was estimated
by the same indicators and approaches. PLS-SEM was used in testing research hypotheses, followed by parametric and non-para-
metric PLS-MGA procedures in testing categorical moderation effects. This study applied novel procedures for testing composite
measurement invariance prior to multi-group comparisons. The following main results and implications are drawn : 1) Partial
measurement invariance was established. Multi-group analysis can be done by decomposed models although data can not be
pooled for one integrated model. 2) Multi-group analysis using various approaches showed that proximity to public sphere moderated
some hypothesized paths from quality dimensions to user satisfaction, which means that categorical moderating effects were partially
supported. 3) Careful attention should be given to the selection of statistical test methods and the interpretation of the results
of multi-group analysis, taking into account the different outcomes of the PLS-MGA test methods and the low statistical power
of the moderating effect. It is necessary to use various methods such as comparing the difference in the path coefficient significance
and the significance of the path coefficient difference between the groups. 4) Substantial differences in the perceptions and behaviors
of PSS users existed according to proximity to public sphere, including the significance of path coefficients, mediation and categorical
moderation effects. 5) The paper also provides detailed analysis and implication from a new institutional perspective. This study
using a novel and appropriate methodology for performing group comparisons would be useful for researchers interested in com-
parative studies employing institutionalism theory and PLS-SEM multi-group analysis technique.
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{Table 1> Questions for Constructs and Descriptive Statistics
. . GR1 GR2 GR3 F-test
Construct ltem Abbreviated Questions (N=113) | (N=210) | (N = 173) | (p-value) Reference
DQ1 | Appropriateness of evaluation items
Design DQ2 | Appropriateness of evaluation weight Mean | 3.595 3.073 3.228 - Santos[44],
Quality - Std. (0.703) (0.879) (0.962) 0.000 Brady and
(DQ) DQ4 | Reasonable grade promotion system C-a (0.858) (0.844) (0.873) Cronin[7]
DQ5 | Reflection of quality/quantity aspect
EQ1 | Understanding of system and purpose
Enviroqment EQ2 | Easy to understand Mean 3.285 3.354 3.363 Brady and
Quality - Std. (0.658) (0.718) (0.771) 0.642 Cronin[7],
(EQ) EQ3 Relatlvely easy to understand C-a (0826) (0834) (0830) Dav1s[15]
EQ4 | Convenient management and procedure
Pri POQI | Level of related engineering knowledge
rimary
Outcome POQ2 | Professional knowledge Mean 3.385 2.999 2.986 » Duderstadt
Qualit - — Std. (0.693) (0.872) (0.842) 0.000 et al.[17],
(POQ;' POQ3 Problem solvmg capablhty C-a (0889) (0929) (0926) KS-SQI[30]
POQ4 | Professional knowledge by responsibility
Addit AOQI | Project management(PMC) capability
itive .
Outcome AOQ2 | Process and time management capability | Mean | 3.327 2.794 2.824 .., |Bidault etal[S],
Jit - — Std. (0.658) (0.824) (0.786) 0.000 PMI[40],
?:gé))’ AOQ3 Quahty and cost management capablhty C-a (0878) (0946) (0911) KS-SQI[30]
AOQ4 | Risk management capability
. PT1 | Overall trust Mean 3.389 2.829 2.899
?ficsf(‘;f‘r‘; ' ' std. | (0725 | (0.974) | (0.998) | 0.000" Maf;a‘:;;‘[lé[fz]’
PT2 | Fair and equity C-a | (0.796) | (0.872) | (0.936)
User . . Mean 3.301 2.767 2.827 war .
Satisfaction(US) US1 | Overall satisfaction Std. (0.766) (1066) (0.943) 0.000 Oliver[38]

Note : GR1 = Public Firm, GR2 = Government Contractor, GR3 = Private Contractor, Std. = Standard Deviation, C-a = Cronbach’s Alpha
*p <., **p < .05, M*p < .01(two tail test).
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4.12 7473 59 (Compositional Invariance) 42 Fxnd 2M A
<Table 3> 44 A3} A+t - 24t #5449 &

& 913 =Y(permutation) 717 AxFo]th(5,0008] A <Table 4>+= T2E 9| 2 =th PLS-SEM 4 =A<
A 98 TR A4 AR Ave RE myo g4 ° FA4 R Fo4 AL FESEY WIS A5
# < (composite) 1A ¢ FHE 1o 77k Foz 13 g2 T S003)& AR eIt FREY Y] AgdS Ade]
2] b= AAADE HFT glo] RE A w4 AdAE A Beedds A9d 2at Ak 24
RE FAEZo g5 FAA TAUAde Agur), 2 F8)(Variance Inflation Factor; VIF) Fto] 10(&2FgH)
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4.13 H - A 75 (Equality of Composite Mean Values
and Variances)
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<Table 4> Model Fit by Group

H =

MICOM 9] 1~29Al= AHE Aoy 3= 4 H¥A
orol H- =45 U A(partial measurement invariance)©] o 156(:R21598 1153R22654 122(§R23762
AHEATH25] ol veHviAs st Hdd 1t SRMR 0067 T 0.058 0,053
ARAT HAAS T F oy, &d A F LA (full R® | RED. | R° | RED. | R® | RED.
measurement invariance)o] A 2% %] kol o€ 3 QDs — PT | 0615 | 0313 | 0623 | 0357 | 0.638 | 0453

. ) el ° H_QL] “O} Il 1_E }Lt QDs — US | 0523 | 0228 | 0738 | 0.189 | 0.650 | 0.151
= Sete] ddRgon FAE A2 wEAet @ GOF 0.666 0747 0728
oH2s). Note : RED = Redundancy, GOF = Goodness of Fit(Tenenhaus).

<Table 3> Measurement Invariance of Composites

GR1 vs. GR2 GR1 vs. GR3 GR2 vs. GR3
Compositional ¢ value Confidence Interval Test ¢ value Confidence Interval Test ¢ value Confidence Interval Test
Invariance (95%) (95%) (95%)
DQ 0.9981 0.9977 1.0000 Y 0.9995 0.9979 1.0000 Y 0.9989 0.9982 1.0000 Y
EQ 0.9907 0.9883 1.0000 Y 0.9924 0.9857 1.0000 Y 0.9985 0.9905 1.0000 Y
Step POQ 0.9998 0.9993 1.0000 Y 0.9999 0.9991 1.0000 Y 0.9999 0.9995 1.0000 Y
2 AOQ 0.9999 0.9995 1.0000 Y 1.0000 0.9989 1.0000 Y 0.9999 0.9995 1.0000 Y
PT 1.0000 0.9997 1.0000 Y 1.0000 0.9999 1.0000 Y 1.0000 0.9999 1.0000 Y
US 1.0000 1.0000 1.0000 Y 1.0000 1.0000 1.0000 Y 1.0000 1.0000 1.0000 Y
Mean Diff- Confidence Interval Test Diff- Confidence Interval Test Diff- Confidence Interval Test
Equality Mean (95%) Mean (95%) Mean (95%)
DQ 0.6211 -0.2316 0.2310 N 0.4219 -0.2328 0.2329 N -0.1711 -0.2026 0.2028 Y
EQ -0.0300 -0.2297 0.2249 Y -0.0587 -0.2319 0.2395 Y -0.0275 -0.2011 0.1937 Y
Step POQ 0.4647 -0.2267 0.2235 N 0.4990 -0.2435 0.2318 N 0.0155 -0.2053 0.2001 Y
3 AOQ 0.6595 -0.2407 0.2265 N 0.6501 -0.2445 0.2345 N -0.0373 -0.2043 0.1924 Y
PT 0.6025 -0.2245 0.2299 N 0.5278 -0.2360 0.2373 N -0.0710 -0.2051 0.2028 Y
Us 0.5331 -0.2276 0.2343 N 0.5244 -0.2520 0.2332 N -0.0593 -0.2055 0.2016 Y
Variance Diff - Confidence Interval Test Diff- Confidence Interval Test Diff- Confidence Interval Test
Equality Variance (95%) Variance (95%) Variance (95%)
DQ -0.4476 -0.3074 0.2918 N -0.6222 -0.3199 0.3081 N -0.1730 -0.2574 0.2575 Y
EQ -0.2110 -0.3519 0.3330 Y -0.3425 -0.3584 0.3350 Y -0.1449 -0.2898 0.3020 Y
Step POQ -0.4603 -0.3347 0.2892 N -0.3924 -0.3683 0.3489 N 0.0692 -0.2699 0.2702 Y
3 AOQ -0.4539 -0.3598 0.3309 N -0.3601 -0.3729 0.3471 Y 0.0935 -0.2816 0.2798 Y
PT -0.5935 -0.2889 0.2630 N -0.6431 -0.3241 0.3183 N -0.0497 -0.2359 0.2272 Y
UsS -0.6646 -0.2811 0.2673 N -0.4170 -0.3129 0.3068 N 0.2475 -0.2248 0.2317 N
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<Table 5>= A3t Bl F=AT froldol o
b A Aatolrh. B FAAIe] A7bd Al 79
J

o A TTH 11w O o H Baii
40 BE 2Yo)A AR B 47
FL vk B AHEA(POQ)

o] 43 &= GR2(B Al il
AAFAA0Q)S AH A= GRI(MZHAFhA AR
o X

Elgton, GR2(AFAFADANAE AH e F(-)9
dS BHA
<Table 5> Path Coefficients Test by Group
GR1 GR2 GR3
Path
Coef |t-value | Coef |t-value| Coef |t-value
DQ |— 0368 | 4.705"| 0426 | 6.802°"] 0.489 | 7.238""
EQ | = pp| 0201 | 2.6857| 0.180 | 3.866""| 0.153 | 3.104
POQ | — 0.208 | 3.008""| 0.267 | 44647 0231 | 3.605""
AOQ | — 0210 | 2.547°"] 0.145 | 2.680""| 0.124 | 1.828"
DQ |— 0222 | 2.097" | 0.161 | 33017 0.127 | 1.802"
EQ |— 0.127 | L1121 | 0.139 | 3.450™| 0.051 | 0974
POQ |—|ys | 0.092 | 0941 | 0.166 | 3.116™°| 0.029 | 0.509
AOQ | — 0.098 | 1.026 |-0.017 | 0308 | 0.110 | 1.809"
PT |— 0333 | 3.072"7| 0563 | 8.666 | 0.595 | 6.863"

*p < 0.1, **p < .05, Mp < .01(one tail test).

FAAL Y] AR REE
FRAFE+HahE B, 127 A=

Z(GR1 : POQ, GR2 : AOQ)E Al9dt1:s = a7}
Froat o th(<Table 6> #Fx). Sol3 He& g &

A 7P 2 FEEs B2 #4

= T =
W, 2~ WA ) dgele] SR Bt 2T dgkd
o thgd L F A ZHAA vzt qlek 3

thee) FAALAA AP G A ghgko
g AztE AEE B9 A

< A1 o
of w4, #FLAAC BE Pv FEe T
= AbgAel B Q4 TE 2 AEE BARE Fo

710l

i 3ok wispEE7E Al A
2 (reduced model)d A= RE 2 2pYo] Ahga} vt
of frogt J3Fs Fof, T &I KA

of =z dia wiedE AT & Utk gy
9] G HZEL sobel tests) = EHE HHETHY
ATHAHFEZEYEY Y AR Uir -4 24345
AH8-3FS

2% 10

|
¥ 4

-/

<Table 6> Direct, Indirect, Total Effect

Direct Indirect Total
r D
Group | QDs (a) (b) Std. d = (ath)
DQ 0222" | 0.123 0.048 03457 | D
GRI EQ 0.127 0.067 0.041 0194 | @
POQ | 0.092 0.069 0.031 0.161 | @
AOQ | 0.098 0.070 0.038 0.168° | @
DQ 0.161"" | 0.240 0.043 04017 | @
GR2 EQ 0.139 0.101 0.030 02407 | @
POQ 0.166" | 0.150 0.041 03167 | @
AOQ | -0.017 0.082 0.031 0065 | @
DQ 0.1277 | 0291 0.061 0418" | @
GRS EQ 0.051 0.091 0.032 01427 | @
POQ | 0.029 0.137 0.043 0.166 | @
AOQ | 01107 | 0.074 0.040 01837 | @
Note : QDs = Quality Dimensions.
*p < 0.1, **p < .05, ***p < .0l(one tail test).
<Table 7> Mediating Effect by Group
t-value = sobel VAF =
Group | QDs |Total/SD |~ Indirect/ | Test|
(Indirect) Total
DQ 25367 | 25817 | 0357 | Y(P)
GRI EQ 1.644° 2.023" 0345 | Y(P) | 0.078
POQ N/A N/A N/A | NO |(small)
AOQ 1.828" 1.970" 0417 | Y(P)
DQ 56387 | 53307 | 0599 | Y(P)
R EQ 3.401 3.503 0421 | Y(P) | 0.447
POQ 36327 | 39587 | 0475 | Y(P) |(large)
AOQ N/A N/A NA | NO
DQ 47807 | 49567 | 0.696 | Y(P)
GRS EQ 284177 | 2.84077 | 0.641 | Y(P) | 0366
POQ | 3.188 3.192 0.825 | Y(F) | (large)
AOQ 1.830" 1762 0404 | Y(P)
Note : Y(P) = Partial Mediation, Y(F) = Full Mediation.

*p < 0.1, **p < .05, ***p < .0l(one tail test).

A 27 et
= davtel d¥gew &
oy A% @i GR2 ZYP AT
(POQ)®] 74 GR2 R F oA
}9om, GR1 2 GR3 2%
o 744 AaEE(A0Q)
A7t B frelstal o,
GR2 & BI7F 5 frofehA] kT
RPdw 7 7F vebd 2} i) iy aste] A7)
+ VAF(variance account for) #%(0.2 o] : F-& 7}, 0.8
ol . & izl AHESFAITH23). GR3 B olA = H7F
A AAFA I ARAF B Zbel] A2 A= 7F gk e g
&S 3FATHVAF > 0.8). IFH 37§28 Yz
FAAL e 25 RS BTk Cohen[11]0] #AT3H
0.35 °]4, % : 0.15~0.35, 2 : 0.02~0.15)°] u}

L
i
i
o
zu!

o Py
U‘{H
X,
=
- e
lo
o
o
o
<
g
N
)

X

o

e xL
oy S

flo
)
=
W
2!
o
>

re
o
iy

| 2oE

X e
. P
ofl
o
>

28
N
-

0,
= o

¥0, 1o,
ol

&
2

o

2 ol

1

=2
2

B

S

|

oflt
=2
X

kol r
_\3

- A

A

N
-~

lo
12



86 Jae Yul Lee - Seung—June Hwang
<Table 8> Results of Multi-Group Analysis
Paths GR1 vs. GR2 GR1 vs. GR3 GR2 vs. GR3
B1 _132 tP_eq tP_neq Pperm Phien 131_[33 tP_eq 1P_neq Pperm Phien 132_133 tP_eq tP_neq Pperm Phien
DQ | — -0.058 | 0.534 | 0.547 | 0.586 | 0.704 | -0.121 | 1.229 | 1.191 | 0.258 | 0.884 | -0.063 | 0.699 | 0.715 | 0.483 | 0.761
EQ | — PT 0.021 | 0.237 | 0.221 | 0.809 | 0.411 | 0.048 | 0.535 | 0.504 | 0.591 0.309 | 0.027 | 0.396 | 0.398 | 0.716 | 0.342
POQ | — -0.059 | 0.616 | 0.654 | 0.574 | 0.741 | -0.023 | 0.241 | 0.249 | 0.803 | 0.594 | 0.036 | 0.412 | 0.414 | 0.696 | 0.346
AOQ | — 0.065 | 0.672 | 0.652 | 0.538 | 0.257 | 0.086 | 0.793 | 0.797 | 0.454 | 0.214 | 0.021 | 0.239 | 0.236 | 0.835 | 0.397
DQ | — 0.061 | 0.609 | 0.528 | 0.541 0.300 | 0.095 | 0.785 | 0.752 | 0.456 | 0.227 | 0.034| 0.420 | 0.408 | 0.685 | 0.340
EQ | — -0.012 | 0.119 | 0.098 | 0.880 | 0.533 | 0.076 | 0.665 | 0.601 | 0.451 0.268 | 0.088 | 1.339 | 1.309 | 0.176 | 0.095"
POQ | — | US | -0.074 | 0.746 | 0.693 | 0.462 | 0.755| 0.063 | 0.596 | 0.568 | 0.544 | 0.283 | 0.137 1.717° | 1.713" | 0.088" | 0.049”
AOQ | — 0.115] 1.160 | 1.103 | 0.272 | 0.139 | -0.012 | 0.106 | 0.103 | 0.918 | 0.540 | -0.127 | 1.528 | 1.524 | 0.136 | 0.938
PT | — -0.230 | 1.979| 1.831° | 0.062" | 0.968 | -0.262 | 1.890" | 1.880" | 0.084" | 0.970 | -0.032 | 0.308 | 0.301 | 0.748 | 0.622
Note : B = coefficients, tp neq = t vlaue(parametric test of equal variance), tp neq = t value (parametric test of non equal variance),
Pperm = p value(permutation test), Pyen = p value(Henseler MGA).
*p < 0.1, Mp < .05, M*p < .0l(two tail test).
2t Aol v Eate] 2718 Be GRS = 0.447), GR3 4, d 7+ A2A G| Aol PLS-SEM ] A&
(f = 0366)1 M= W7l E3p7E A Jepkon, GRI(FS AR WATA, & TS gerete] maH e
= 0.078)0ll A= A ekt Wk opu el v A MHES FAI AR o
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<Appendix>

<Appendix 1> Exploratory Factor Analysis by Group

GR1(Public Firm) GR2(Government Contractor) GR3(Private Contractor)
FL COM EV Var(%) FL COM EV Var(%) FL COM EV Var(%)
DQI 0.795 0.748 0.703 0.568 0.715 0.648
Design Quality DQ2 0.742 0.688 0.823 0.769 0.804 0.804
(DQ) DQ4 0.774 0.720 1.004 16.88 0.788 0.705 1.615 17.702 0.778 0715 1.346 18.163
DQ5 0.681 0.718 0.799 0.756 0.825 0.804
EQl 0.731 0.633 0.699 0.548 0.694 0.498
Environment Quality | EQ2 0.759 0.638 0.860 0.776 0.862 0.767
(EQ) EQ3 | 0787 | o731 | MO | T30 geag | gger | 1167 | 17024 ) gag | g7gp | B4 | 17291
EQ4 0.777 0.660 0.788 0.719 0.766 0.671
Primary Outcome POQI1 0.789 0.715 0.792 0.770 0.834 0.783
. POQ2 0.828 0.799 0.805 0.857 0.845 0.845
(();Shcg POQ3 0.810 0.774 2.082 18.97 0.821 0819 2.297 20.559 0.808 0.827 7.115 20.406
POQ4 0.773 0.737 0.839 0.853 0.800 0.834
Additive Outcome AOQ1 0.877 0.819 19.12 0.851 0.844 21.658 0.822 0.759 20.019
Qualit AOQ2 0.779 0.731 6.985 0.846 0.871 7231 0.866 0.859 2 495
(AOQ})/ AOQ3 0.823 0.764 ' CVar = 0.847 0.882 : CVar = 0.792 0.805 : CVar =
AOQ4 0.696 0.662 72.10 0.812 0.813 76.94 0.759 0.740 75.88

Note : FL = Factor Loading, COM = Communalities, EV = Eigen Value, Var = Explained Variance(%) CVar = Cumulated Explained Variance(%).

<Appendix 2> Measurement Model by Group

GR1(Public Firm) GR2(Government Contractor) GR3(Private Contractor)
Loading AVE C.R. Loading AVE C.R. Loading AVE C.R.
DQI 0.828 0.704 0.793
Design Quality DQ2 0.813 0.883 0.898
(DQ) DQ4 0.846 0.702 0.904 0.830 0.683 0.896 0.825 0.725 0.913
DQ5 0.862 0.877 0.885
EQ1 0.812 0.634 0.630
Environment Quality | EQ2 0.753 0.835 0.845
(EQ) EQ3 0.856 0.656 0.884 0.896 0.667 0.887 0.881 0.663 0.885
EQ4 0.816 0.875 0.874
Primary Outcome POQI 0.835 0.874 0.870
. POQ2 0.893 0.932 0917
?;Sthgl POQ3 0.881 0.751 0.923 0.904 0.826 0.950 0.914 0.818 0.947
POQ4 0.857 0.923 0917
.. AOQ1 0.884 0.918 0.854
Additive Outcome
. AO0Q2 0.864 0.945 0.922
?:glg))/ A0Q3 0.847 0.733 0.916 0.939 0.861 0.961 0.903 0.790 0.938
AOQ4 0.829 0.909 0.876
Perceived Trust PTI 0.912 0.939 0.969
(PT) 2 0911 0.831 0.908 0.944 0.887 0.940 0.969 0.940 0.969

Note : AVE = average variance extracted, C.R. = composite reliability.

<Appendix 3> Discriminant Validity(Fornell and Larcker Criterion)

GR1(Public Firm) GR2(Government Contractor) GR3(Private Contractor)

PQ | EQ |POQ |AOQ | PT | US PQ | EQ |POQ |[AOQ | PT | US | PQ | EQ | POQ | AOQ| PT | US
DQ |0.838 DQ |0.827 DQ |0.851
EQ |0.560 | 0.810 EQ |0.309 | 0.817 EQ |0.423]0.814
POQ | 0.497 | 0.454 | 0.867 POQ | 0.505 | 0.317 | 0.909 POQ | 0.520 | 0.263 | 0.905
AOQ | 0.535]0.301 | 0.550 | 0.856 AOQ | 0.481 | 0.270 | 0.666 | 0.928 AOQ | 0.517 | 0.225 | 0.650 | 0.889
PT |0.696 | 0.564 | 0.597 | 0.581 | 0.911 PT |0.686 | 0.435 | 0.635 | 0.576 | 0.942 PT |0.737 | 0.448 | 0.605 | 0.561 | 0.969
US |0.623 | 0.511 | 0.513]0.500 | 0.671 | 1.0 US |0.666 | 0.482 | 0.637 | 0.533 | 0.830 | 1.0 US |0.659 | 0.404 | 0.540 | 0.539 | 0.791 | 1.0

Note : Values of diagonal elements are the square root of AVE; Values below diagonal are the latent variable correlations.



