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(e.g., Cargill, 1997; Chiao et al., 2007; Farell and Saloner, 1988; Leiponen, 2008; Simcoe, 2008; 2010; Rysman and Simcoe, 2008;
Weiss and Cargill, 1992)
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(e.g., Bekkers & Martinelli,
012; Simocoe, 2008)
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i, /=750, HEICREL2DEROBPEEICETDOH L,

“Cooperate on Standards, FRHE(LTRAL, RRTRFEATS.

Compete on Implementations.” (e&-1BM, Simcoe, 2007)
Consortium of Automotive Electronics (AUTOSAR)
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(IPY°Black Box)
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7=2L. EERRAICHREFALAIE A $H B, (eo. Leivonen, 2012)
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ELICIOTTIR M TFIHOFEHFDRHPHFENTLVS,

GE: 532.3 trillion opportunity representing 46% share of GDP today.
Cisco: Internet of Things (loT) will increase private sector profits 21% and add $19

0% EEEEN trillion to the global economy by 2020
17 sen® .
" L 149J L a, Gartner: |oT product and service suppliers will generate incremental revenue

exceeding $300 billion in 2020.

McKinsey Global Institute: 533 trillion operating costs of key affected industries
could be impacted by loT

Source: ICCER}
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Technologies Drive a Trillion-Dollar Impact” (201551 8 150) & ICEH E /L. FBREL—R L.
2015¢3ﬁ15ElG)1F)l/121.38FL
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(e.g., Bekkers et al., 2002; Bekkers and Maritinelli, 2012; Rysman and Simcoe, 2008; West, 2003)
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~2016
* ZA-HM (2018) o P.110DRYNI—IDDH.

apal
Fi
Ericsson
° 16%
22% 2 25% 2%
97%
39% 49% 32% 23%
Japanese 88% b 89% Chipset New 84
Firms M Vendors 58% 299 Entrants InterDigital
N C 11%
95% Firms otorola, Vendors
Eri
27% 31%
10% 37% 28% 15%
6 6
13% 24%
New
Entrants
~ ~
199071997 200
L -— >,
T Z ISR ESH
- (=
et THERAIhSZLE
»
ok § E =B RkiiERAMEA

SEPELTH T2 AT BLT, ftteLbICHER PR T ZiEE.

Eﬁﬁfﬁwigﬁtﬁ?&ﬂﬂﬂﬁfﬁo);ﬁﬁi (e, Kt and Ahvj, 2003 Laursen and Stter, 2006 :
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(eg Alnuami and George, 2016; Yang, Phelps, and Steensma, 2010)
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(e.g., Katz and Shapiro, 1985; Funk, 2002; Garud and Kamaraswamy, 1993; von
Burg, 2001; West, 2007)
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2016%FFT (2G~4G)
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100%
Sharp, 2%

8ay 88% 8%

4500 4370 gso 86% 87% %0% NEC, 2%
0
ao B4% .
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2500 50% Mobili

NPT
2000 20% Docom
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10 30% Apple, 4%
1000 20% Intel, 4%\v\
500 10% Samsung,

5%
0 0%

mmm The Number of SEPs ~ ———SEP Share
* ETSl declared essential patents: http://www.etsi.org/services/ipr-database and

Proprietary Patents :https://www.epo.org/
* The US and EU patents are selected, and patent families are eliminated.
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Firm types Firms Numbers of firms' Nui::i;i:]:yms A)Number of self- | B)Number of citations | C)=A)+B)Number of Nm;:e;::psil::r;lted
declared SEPs* citations by other firms citations
patents** patents
Nokia 2700 34242 1888 6178 8066 12085
Ericsson 2034 39724 2589 8935 11524 12372
Incumbents Motorola 833 34182 958 4143 5101 7672
Research In Motion 694 13663 702 3460 4162 2402
Nortel Networks 214 7065 42 1592 1634 878
Apple 1058 29426 430 1507 1987 5713
HTC 274 2719 69 647 716 501
New Huawei 820 32592 428 4354 4782 1918
Entrants ZTE 216 8704 64 2186 2250 382
Samsung 1346 207029 809 7744 8553 7197
LG 1749 90209 3170 13288 16458 9578
Qualcomm 4370 34524 10277 8351 18628 31485
Interdigital 1840 4916 1843 6078 7921 11335
Texas Instrument 229 19925 91 819 910 2434
Compleme Intel 1137 42584 974 3404 4378 4230
ntors MediaTek 28 3542 3 337 340 135
Infineon 12 8271 1 116 117 28
Freescale 33 5986 0 208 208 0
Spreadtrum - 201 0 43 43 -
NEC 562 55934 312 3686 3998 1371
Fujitsu 199 65603 80 4012 4092 290
Japan NTT Docomo 874 8202 440 3233 3673 2974
Panasonic 701 41910 503 3438 3941 2327
Sharp 501 34101 325 2851 3176 1413
Sony 216 86447 145 2514 2659 597
Total 22640 911701 26193 93124 119317 119317
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HEBDHITT2ESABDTTiE YNy

HSHOtR(2BOBICOISHEE(RFIF/SEP)ICEST. B0
*“J|~'7—7tb'f E téié (e.g., Fleming and Sorensen, 2001; Yayavarajam and Ahuja, 2008)

VM7= R RICEZHBOMEDNHE LT —21L
(UCI Net., Gephi, Net Miner)

* SEP (1990~2016) ®352G-4G ([CDWT, ETSINSAD>0—R(U.S. and Europe). (http:/ipr.etsi.org/searchIPRD.aspx)

o $AtHEAR (1988~2015) (CDUW\T(E. 2G GSM and 3G UMTS/4G LTE O ffi{tAR%. 3GPPHS4AU>0—-R
(http://www.3gpp.org/fip/Information/Databases/Spec_Status/3GPP-Spec-Status.zip).

3GPPIZ LD EMMTLBRD 2D EHE K IR BV 1R 2 D SEP D L5 Bl D H 1T 48 AR

The Category of Firm's spec.

s s ” 2G 3G
Specification Categories Sobii | Setsi 100%

Requirements, Service Aspects (Stage 1), 00,01,02, (21,22,23, 90%
Technical Realization (Stage 2), Program 03,1041, (30,36

Telecommunication
System

Management, LTE (Evolved UTRA) and 42,4350, 80%
LTE-Advanced Radio Technolgy, General o o
Information (Long Defunct).
Signaling Protocols (Stage 3)-(RSS-CN), 08,0948, |28,29 oo%
lnC:amme Signaling Protocols (Stage 3)-Intra-Fixed- |49 o
Network.
| Signaling Protocols (Stage 3)-User 04,05,06, |24,25,26, 40%

Equipment to Network, Radio Aspects, 07,12,44, (27,32,37
CODECs, Data, OAM&P and Charging, 454652
Multiple Radio Access Technology Aspects. 20%
Subscriber Identity Module (SIM / USIM), | 11,51 31,34
Mobile Phones IC Cards, Test Specs, UE and (U)SIM Test
Specifications.

30%

10%

0%

19 Motorola Nokia Qualcomm Samsung

Apple

Secunly&sec\mty SCCUl'it)’ASpCCtS, SCCUI'IK)’ AlgOI’i(th (3) 35 33'35 w21 W22 W23 W24 W25 W26 W27 W23 W29 W30 w31 W32 W33 w34 W35 W36

A]gorithnls w37 w55 w0 w13 w41 01w42 02w43 03wW44 04wm45 05W46_06w47_07wW48 08w49 09w50 1051 11w52 12
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Data UE and (U)SIM test
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a7
Sk orithms 2007
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8113
Access requirements
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M DOFA AL & L~ EIZHRLS D72 M > TNDBD T,
BEMKEE AT DB 2aT7HETHD & R
LN TE B,
N ¥acors - o 19984E £ T : 21412 Y — R
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200T4E £ T 1 235255 — X

m *B 21, 20164FE £ TD25L 363 U — XD FAHLARIL.

Subsctiher leéntity
Module (SIM £ USIM),
IC Cards: Test specs.

Security aspects

Core/Periphery fit (correlation) = 0.9398 *Shiu and Yasumoto (2019)

2016

Core/Periphery Class Memberships:

Core: 25 36
Periphery:

21 22 23 24 26 27 28 29 30 31 32 33 34 35 37 55 0 13 41_01 42_02 43_03 44_04 45_05 46_06 47_07 48_08 49_09 50_10 51_11 52_12
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b(s.e.)

Uil -0.038(0.029)
BV

log( A7 HMDE+1) 0.017(0.007)* .

log( A& WTDE+1) 0.057(0.005)x#* 4 EF o *
e ftenIRMEREL RO E L S48

#ﬁ;ﬁ;}ﬁj@ -(;8551.59%8%3@ HIXGHEAS LW A7ZRGIIEE
T oy eh., ENETTIEEDLGT /
Adjui:dRZ ()(_);56711 N_:/ a ytzﬁﬁvggﬁc\o

#p<0.05,%* p<0.01, ***p<0.001.
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:IT“F”%O)HﬂE(eg Grandstrand et al., 1997)’3& 2@4:5&:1?&%-%%
LT. "ﬂl%ﬂ’]k%ﬂ'ﬁ%ﬁ%ﬂ'éb\’?

100%

FHEREYLED | RiZTnhy
B4 SUMBEECEE | hERALED
AEnd. | BEBECI e
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90%
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self-citation  citation from others FriA{PEE wEIHOZ\VEHhiEE
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01]
- AHALRZ. B -
735 :
0):} | 0) 0% -
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at 53— 1&*1: 0) Self-citation(%)
s
P —Apple China —8—Korea —8—=NME —8—Japan —8—NN+RIM Qualcomm Interdigital
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RAB LIS

.  BHEEEENTEELIC, EEOHEHR AT /’&ﬂxt%*ﬂd)mﬁ
;Eb\l/-zb \ao H’J&Eﬁﬁ’éﬁﬁ?‘%utd)ig ﬁ (e.g., Katila and Ahuja, 2002 ; Laursen and :

© Salter, 2012; Rosenkopf and Nerkar, 2001)
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