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Abstract This study empirically shows the effect of IP modularity on organizational effectiveness in the
SoC development industry. A survey was conducted on domestic SoC chip design engineers to establish
a model for each variable. Analysis of the results confirmed the relationship between the mirroring
hypothesis, mist, collaboration, and effectiveness and that mist, but not mirroring, has significant effects
on collaboration and organizational effectiveness. Cooperation was confirmed to have partial mediating
effects on mirroring, mist, and organizational effectiveness, and these effects depended on the type of
IP used. This study has the following implications. High-tech development products, such as system
semiconductors, have ambiguous module boundaries because it is difficult to modularize completely
after design changes. In addition, the study confirms that repeated introduction and the use of IP plays
an important collaborative role between development tasks. Mist is essential during this process but has
negative impacts on effectiveness, so mist should be considered strategically. It is suggested that the
development method be adopted based on considerations of the psychological motivations of developers

and the identification of core technologies.
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Table 1. Operational definition of variables

Measure Definition Reference
i Organizations are organ'ized in Baldwin &
. . forms such as modular design based
Mirroring . Clark(1997)
on product/technology expertise
- [37,14]
and efficiency.
e g ot | o o
Mist yhieh uerdep Clark(1997)
are maintained in a modular
o [37,14]
organizational structure.
A collaborative agreement between .
two or more organizations to share Oliveira &
Collaboration . Lumineau,
and access resources to ultimately
. 2019[38]
improve performance.
A measure of the extent to which
an organization achieves its
objectives and the extent to which
. . . L Campbell
Effectiveness | it achieves the stated objectives of
. f (1977)126]
the project. Job satisfaction,
flexibility and adaptability as
psychological indicators
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Table 2. Questionnaires

tions
Variables| Num. Ques
anaies) ium, (1=Not at All ~ 7=Very Well)
Mrl Our organizational structure reflects the
developing product design module units.
Issues in the design module that our
) | Mr2 |organization is responsible for can be resolved
Mirrori within our organization.
ng
(Mp) Different organizations and technology
Mr3 development tasks are separated by clear
boundaries.
Mrd Our organization fully decides and proceeds
with the improvement of module performance.
Msl There is a problem that cannot be solved due to
association with other modules.
Ms2 There is technical overlap for tasks between
module boundaries.
Mist
(Ms) When modifications to a module are required,
Ms3 discussions with adjacent modules are
necessary.
Msd When a problem occurs in a module, the help of
neighboring modules is needed.
ares common goals with other modules in
Cwl Sh; Is with oth dules i
product development.
Cw2 Shares customer requirements with other
Collabo modules during product development.
ration
@ | cw3 All modules have set delivery targets during
product development.
ach module has its own responsibilities an
Cwh Each module has i ibiliti d
roles clearly defined.
ur organization has a high project completion
0] ization h. high j leti
Efl |rate compared to the amount of R&D personnel
involved.
) Our organization has a high number of
Effectiv| gy commercialization cases compared to the
(655 number of R&D cases.
E
Ef3 The quality of work our organization produces
is excellent.
ur organization has achieved the goals given
Ef4 O ization h hieved th Is gi
so far.
Al=H
5. 45EN

5.1 B2 &4

20229 11¢¥ 1595 20224 12¥ 209714 SoC
S Jgetal Qe AFLES oz 28lvt o
meRolog isto] 24 st9irh. ¥ 183% Fol &5
At AES AAT T 2 Ao fast 160748 A
oF st FFY] olsi=g 7|HroE 517] flste] A
553} ojifo g2 fadolelE FEEI, bias7t 6l
A e @Y SJAlollA BES &SI Table 32
O] gt QI BAISHE E/oltt Aol FF9]

348

ST Ee 2 oui7t e 34 85% o4 15%=

T s shl, A, wle] Hlgo] 212}
42%, 48%, 10%= UErsa, A= 5~9(37.5%),

o
10~14(33.7%), 15~(29.8%)% A& 542 IP 7N,
Block 7H#, Top integration®] Z¥Zt 37.0%, 28.0%,

35.0%%2 B3 =ich

Table 3. Demographic profile

Demographic Freq. ratio
Male 136 85.0%
Geder
Female 24 15.0%
Bachelor 67 42.0%
Education Master 77 48.0%
Ph.D 16 10.0%
Syears ~ 10years 60 37.5%
Career 1lyears ~ 15years 54 33.7%
15years ~ 46 29.8%
IP development 59 37.0%
Role Block level integration 45 28.0%
Top integration 56 35.0%
5.2 d=lgt Efgd 24
£ QoA A9 A7 Bo W Agea =
22 Hojol 712 sjof Bl HERFOD UG =

A ottt 8 FEes F4E E4(Principal
Components Analysis)¥ H2]HA(Varimax) A<
ARE5IA T, 1-97HEigen value) 1.0 4}, 891 A
#F 0.40 oE 71Z0= HA5IYt Table 4= B4
A QRIEA ZAijolct AT FFE9 QAN FS
0.792~ 0.855 Afo] &2 Bfg:rt SR EQIT, n|=g, 1
2E, PYEE 0.842~0.921, 0.692~0.822, 0.744~0.921
59 804AFes HEEE SHSIT oojA,
Cronbach'e AFE AR8ste] WHITAHS B3 48
AL RIBIAT, EAZA7 Mirroring(Mr, 0.905), Mist
(Ms, 0.919), BA(Cw, 0.945), 2AGIH(Ef, 0.889F
712 0.7 oo & WA di/do] El=UrH39,401.
Table 5= Q14 Q184 9] Atolr}. JF(N)etd
g2 v EE3S gE (1) = 0.50149] uitAgt %ol
FUFE(C.RZ (p<05)NA 1.96 ol T3l
Standardized regression weights 4-$= > 0.5 o4}
o2 FAPL glom, Rk o Jdepdyd mt 71l
TEAEEGE AVE ).5 9 27 WEgtH43-45]. A
JA=EE 7184 43} 2ol ) 0.7 oo R RS
o] F Aol Sl A= g9l HUtH39,401.

o
=
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Table 4. Results of exploratory factor analysis and

reliability
Variables Facl Fac2 Fac3 Fac4
Mrl .871
Mirroring Mr2 842
(Mr) Mr3 .894
Mr4 921
Msl .843
Mist Ms2 822
(Ms) Ms3 Del
Ms4 .692
. Cwl 921
Collililoratl Cw2 744
Cw3 Del
© 1 cws 845
Efl .855
Effectivess Ef2 792
(EH Ef3 814
Ef4 Del
Cronbach « .905 919 .945 .889

Table 5. Results of confirmatory factor analysis and

reliability
Regressio Consr
A Critical | Standardi uct
Hvzj;ght SE 1 Ratio | zed (1) | AP | reliabil
ity
Mirror -»
o 1 918
Mi}}‘ﬁ; 7| 1260 |.038]33.146| 975
Mirror -» i
M2 1.166  |.039| 30.102 937
Mirror -) 1.231 |.039|31.716 | .958
Mrl

Mist -) Ms4 1 .849
Mist -) Ms2 1.311 .057| 23.040 1.00 731 .890

Mist > Msl | 1.188 | 049] 24273 | 926
Cowork -»
O 1 1.05
Cowork > | 4 040 |.021]50202| 1.05 | 769 | 908
Cw2
Cowork -» .837 |.050] 16.641 | .809
Cwl
Efficiency -»
o . 634
Efficigfr;cy - 1250 |.158| 7.960 502 | .565 | .780
Efficigacy - 563 131| 4.310 283

A0 gur fong wEegAol oty &
QIEH39).
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Table 6. Results of correlation analysis

Mr Ms Cw Ef AVE

Mr ! 0.832
597

Ms 1 (350 1 0.731
402 424

Sl e | 79 1 0.769
740 507 373

B Gap | @sp | (39) 1| 0565

Notes: Mr(Mirroring(Mr), Ms(Mist), Cw(Collaboration),
Ef(Effectiveness)

£ d7EP9 SHEY Aok = Table 79 7I1&
A& FHoE RMR=.035, GFI=.975, AGFI=.943,
TLI=.987, CFI=.993, RMSEA=.048 50& A|$E°
FA7L 87120 wESokal Qleh43-45].

Ao R ArnPL Aot Fogt 2o & 4
it Table 8ol wl2f®, W|AES fLxRFoA 2zt
ARASES AWE Ay, aigor 7= A 48
o FAL BolA 7He HFAR] Aaks Yehd 1
YoM BIMJoR 7= HARE Aot BAHCR
fFoulgt Aog yepgth FAHoRE HH nAETL
255 A9, &gl AHoE [{ougt Aog 1
Py Edol digh &340 HARE Aoz {ou|
g 2o EAESIH

Table 7. Model Fit

CMIN RMSE
/DE TLI CFI NFI | RMR | GFI | AGFI A
Mr | 2.53 | 987 | .993 | .989 | .035 | .975 | .943 | 0.48
Stand, < =
ard =3 =91 =9]=9 .08 =9 =9 .05
Table 8. Results of Path analysis
Estimate
Path S.E. C.R. P
B B
Mr -) Cw .149 146 .051 2.943 .003
Ms -)Cw .340 .390 044 7.697 o
Cw -) Ef .073 .186 .021 3.552 etk
Mr -) Ef 155 .388 .022 6.984 .102
Ms -) Ef -.073 -.166 .021 -3.552 e

Notes: Mr(Mirroring(Mr), Ms(Mist), Cw(Collaboration),
Ef(Effectiveness), (**: p<.01, ***: p{.001)
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AF {9 Bootstrappingg  ©]-83}9it}.
Table 9014 w2, R|AES] R3] AAA FYFY
R EIE= f94F pd .052 TV foltt 2YE 2

% sek,

Table 9. Direct, Indirect and Total Effects

Direct Indirect Total
Mr -) Cw .146** - .146**
Ms -) Cw .390** - .390™*
Cw -) Ef .186™* - .186**
Mr -) Ef .388™*, L1227 510"
Ms -) Ef -.166*** -.228%* -.394**

Notes: Mr(Mirroring(Mr), Ms(Mist), Cw(Collaboration),
Ef(Effectiveness),(**: p<{.01, ***: p<{.001)

B aEde 43
£ EgQIl nlej, nAE

= AYaR=E
AE. ZF FA( 146, .390)
I FAL 53186 ()9 FFE WA HA=
Ao ettt wi7isiQle R FP2 nlEso] Ay
of PXj= FEFoIA .1229] H(+H)Q HET, H[AE
o} BIMJo|A = -.2289] F(-)Y A7} ERlE o]
Y2 F& et o2 & & Atk
Rt o 2 #ES 229 JF FEHE w5l 24
33 24 S Lotk A4S o 2GR
gt S92 PR 93 PEIETEBlock/Top)
2 Yro] tEAGE A (multi-group analysis)= A
sielet. [P2RAL 72408 HED AT 45 A%
o] 75kl Block/Top ZPAEZ IP THY SHIA
DEE F=2 o8t "t wEtA 232 FASHNA
[PEAL YREE HESPL A3 =1, QRFore
HZHo|t}, o]of Hle Block/Top X3 HESIE 7]
02 sHA9E 5 IP "ARI| His] & o ojEH 0]
15 7+ ZpolE ERIstad ofgitt. 28a3 452
off Aok dat vt R st HIlERS TET|
o 4 ol £ F JIES 720 R,
7HAAF] e A4 nya 22 A
55t g ete] H|nrt o]FojHL) ot
9] I7gof A HP9 HAYJ=E BHristr] gt 7]
& Table 109 Chi-square ¥ t&o] CFI, TLI
RMSEAQ] #t& A HESIth A5 A= Table 11914

Ak thgt F-2] 2%0] P (.000 & &3] H

Z}

=
L=
s

do o

-
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o=
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=)
R
L

fru
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lo 1x o rlo

{

L

350

7¥35}k

FEE 7148 &= Qltk. &, 1P /i FeEjo] wet A
9] zol7t e AoE Uyt AdtolA At
Ak de DF(4), CMIN(AX2, 33.247)9] #k9] Zpo]
£ Helrh. A29d 2Ea7 13 A3 Table 12004
2P A, I BA Q] BS- p=.338, .685 =
FolotA] gk Zog IRIFGY, YA HRo|A9]
2Ear= BAH fo4o] ASEHAUL AREez &
OJgt TAOA | AECAN HY, FHollA FEIHgo] IP
MR/ 5 253 7+ .344/.169, .030/.4232.8 &9l
=t &, [P AP BHIEE nAEN A HY
o7 &9 2 A9 JFo| vAA H = AR YE
ot @holA a3d FW2 BEIECNA PR
Hop 2 H(H9 dFol vA= As It A4 &
A Ag vpgoz ATrgy 3 AAlE 7o o
St AYE Table 1304 &R1g 4= it

Table 10. Model Fit

Model x2 df TLI CFI RMSEA P
Free 326.5| 70 920 914 .054 .000
Constrained| 350.4| 75 911 .891 .044 .000
Table 11. Comparison
NFI TFI RFI TLI
Model | DF | CMIN | P Delta-1 | Delta-2 | rho-1 | rho2
A 5 | 33.247 |.000| .014 .014 .006 .006

Table 12. Moderating effects of IP user difference

Path | Estimates | SE. | CR | P
IP developer
Mr -) Cw .021 .022 959 .338
Ms -) Cw 344 501 953 o
Mr -) Ef .058 144 .406 .685
Ms -) Ef -.034 .029 -.160 .007
Cw -) Ef .030 .025 .186 ek
IP integrator(Block/Top)
Mr -) Cw .083 .081 1.022 .002
Ms -) Cw .169 161 .146 e
Mr -) Ef .088 .558 952 .004
Ms -) Ef -.016 .045 -.355 e
Cw -) Ef 423 177 .392 ek

Notes: Mr(Mirroring(Mr), Ms(Mist), Cw(Collaboration),
Ef(Effectiveness),(**: p{.01, ***: p<.001)
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Table 13. Hypothesis results AL FE] B3 ERIEAL o]A2 24 e
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