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Abstract

Given the evolution of mobile communication technology generations, the trends
of information technology and communication technology convergence, and the
decoupling of radio access network hardware and software architectures, leaders in
the base station sector have faced greater challenges in the market. Using the small
cell products in Taiwan's network communication (Netcom) industry as the case, this
study explores how transformation from the Netcom industry to the Telecom industry
was made possible in Taiwan. Specifically, it seeks to answer two questions: (1) How
do latecomers build up and upgrade their technological capabilities? How can they
seize the window of opportunities for market expansion? (2) What are the roles of
public research institutes (PRIs) in and their influences on the processes through
which Taiwanese Netcom firms were allowed to step into the Telecom industry?

This study adopts qualitative research methods and collects its data mainly
through conducting in-depth interviews with relevant actors in Taiwan’s Netcom and
Telecom industries, and public research institutes. It is found that, being able to take
advantage of their existing capacities in computer peripherals manufacturing and data
transmission (datacom) technologies, and to achieve economies of scope in
production, i.e. small volume and high mix, Taiwan’s Netcom firms evolution
manifested in the following dimensions: (1) Market: from the OEM/retail Netcom
markets to the white-box/solution-provider telecom markets; (2) Technology: from the
production of single products and intra-product system integration to the inter-product
system integration and the provision of total solution; (3) Location: from Taiwan-
based R&D and production, and a cross-border production system to a more spatially-
globalized production system. In addition, this study found that PRIs have played
important roles in Taiwan’s pursuit of entering the telecom market with higher
technology and capital thresholds. PRIs facilitated the transformation of Taiwan’s
Netcom firms through providing various top-down technological and institutional
supports. However, based on this study, it is suggested that, owing to the telecom
market is characterized by territoriality and stability, PRIs and Taiwan’s Netcom firms

still need to wait for other opportunities to challenge forerunners’ advantages.

Keyworks: Netcom industry, small cell, technological learning, latecomer catch-up,

public research institutes
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B | e ¥ ANEFE ABIESE A3 MEEE (Hervas-Oliver ~ Albors-Garrigos »
N 2004 )
b o TS EESK ~ Hflt 2% (Lee ~ Malerba » 2017 )
o EE  BETHSEIEM AT (Cheng - 2007 )

BRAOR © Al -

WEREENRNREZERES (F 2) > TEODERE - (1) BIFEZRENIS T
EHIAEAN SR ~ (2) AR AR - (3) ZEHHIERZ ~ (4) KA
SRl (INE ~ £ila ~ 185 ~ FIEREE ) - 1¢E ballis SR R [0 H I i 2= B A i Y
SRR - BIREZ IR HL 2= [ i 5 SRR W I 2R B A 28 15 - (T2 B
THYRSREER - MBS ERE N Z R REEE » SR EENE RN
—E THEARZE - EHAER ) RS RIB T EXRNFHEEE - (EESS
12 RHERZENLAZE - R B e[ fES - Ha B RREE
K RarE s R ( Maskell& Malmberg > 1999 : Boschma » 2004 ) o p A 8248
R R EERNRE S R B EM R R ZE 2 E - F AR R Z a0
B T BER o

(=) SrEEsl

ON AR — e A Py 1% R IR 52 7 S S I Y AR as it » R B2k AT
HISR B Y - (A NAERRbT S ~ o ME RS BASERC T » 18 PRI R PG S
SRR BOTHIFIME (Amsden - 1989 5 Hobday - 1995 ) - BN HebHE R
ol Bl % #E RS AT BT - HRTBCA SUETEH © (1) ALt fEaEsssErT
EAHESERT R 2 B E RO IEATIER T (Mazzoleni ~ Nelson » 2007 ) ~ (2) &
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FERFEE TR AE H BRI AR I 0L B o (R bR SR B A SO AR - TodRE BT R
At R E g (Katrak - 1998 5 BREJE » 2012) 5 (3) AdbifEt&rEaEs R ER
HER YA [FIPS B S8 > SREE HAY i g% e o (Chang et al., 1999) : (4) LJg
FERBENVEBRT - BRI - AR S T ER T
4fER (Kim > 1999) o

AR TGS HEb S AR A R o At E AR 7 Bh 1R ME R e 1L R TS
INETERE R A TE - fi A T S8 PR A 45 it Y0 1% HE T pesy R YL Rl A 00k
(Amsden - 1989 ; Chang et al., 1999 ; Hobday > 1995 ; Katrak > 1998 ; Kim >
1999 ; Mazzoleni ~ Nelson » 2007 ; B )& » 2012) » AFFEA FE AR RIS
MR R A RS AR BB R B A AR AR R -

C O RE RS Y

i

EEMHBNHEMREEERZENS » HESZRNTERNEAZE - &5
B SR b I 2 PR > A DR R 8y & 2 P B R R AR B R AR 55 B
THUBEAS o [FRF AR T BRI E R A B R - & TR R T 58 24
Ay R SR AR RS i AE 7 DUE B AL A B ME R BT e © AS/INER
LA ZBUREOR - BRET E R0 A EES R R BUSLORINE - DIaaERsE
WEH A R -

G BUEE Rt - HEEHEZERE BEZE A2 M - BZEEE
Z NBUE A EEE > EEE BRI G - 28 - RES R R A
R PHAZ N & EUE T Y ERE SRS - s #EDAER R T ER LR £
HEWMFBUERTAL - HHEELZ % » EELOBHERE — W E#EE - IR
Fralf g —J7 (ZHEE > 2017) » 281 @ G EUE S8 7 7 3 B 2 eI Y
HEAT -~ BZREmiVEEAE BRI - RIE TS8R % T &K, A2
EFEREECEEBNEZERNE - HibaiiEnaaessm W &K ) /EREIRE
ZRENN TR > FHSEmEERZEEN "BUG ) \55  MEE R E
EE G ~ BAME) ~ KOS MBS E Ram i /g (Baru > 2012 5 Luttwak -
1990 ~ 1993) - BffE40kL > HATER G BOELFEE (Geopolitical economy ) iy
a1 AR B AR Ry 1 B an 475 S % R T HUAR » 340 Doucette ~ Park
(2018) FraltayithsxBuaa R E4g 2 iz ( Doucette ~ Park » 2018 : 398) :

doi:10.6342/NTU202300627
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[a] fE % BU LR B 2108 B & BB A A 7 73 (Lee et al. » 2018)
Choi ~ Glassman (2018 ) &&w /2B - SSEIU0 [ #E HH B B IH H AV H#ES) - (2
(SRR f SRR O S BPE SR - IR (R &Ry (Ulsan) Hy2§
[ o PEAE R qo ik T A{r] <2 E S BUA OB N Z S22 - Hsu et al. (2018) f5iH
A EI A PR S A SR EAE > B2V S 4 e PR A (S D R I A 38 ik A DA S5 [ B =R T
H X Eryps B sk e - (e M EARI R Z4H 4 ~ BRI EIES - [H
PEEREEY R4 E 5 (Developmental Network States, DNS) ~ g% E{JF
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BIEE H At 4 BUBSOR A E st 2RI STEM - AR FEHE & E0E
BB WERMEREN M GEUaLOR T AR ESMTECE ~ &ORR
sy EbE - EEDLRESAR R E (RIE - Mas - BiRE - IER
2018) ~ Ay ZE a8 (THRE > 2007) FAK - V) AB R A0 AELOR
HVERBUR(EPRECT - ZBE eGSR « B EEE T o TR SRR ZER]
i fEr okl -

T~ RIRR R DPGKE Y

(=) =23k iEsa

RPER B ~ Rk (2016) Fralt s R RERMEEEEE - (1) IMER
A L AR B SN P A S B HIIR LT 0 S AU B NE s s e a 2 ~ A E
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R o P E (L (EL o LA B (b SR AMET T (R AR FE VA AR b S AU AHRE R H SR E B
P S B AR EE D T ARG, > (e (SR H AT L T8 Z TR AE T 22 8E
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S am AS SRR Ry S AR & ~ 3T~ LEE B ERENHEEE  RIEE VAR
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Gereffi > 1994 > Sturgeon - 2009 )  fE#FEIAR A Ry HEEFTETAVIF T > HAT LA
TERMT LR S - EMIRE&EEETEREAVEE (Humphrey& Schmitz -
2004 ; Gereffi et al., 2005) - #fEZRHEE T T HRTERIERARE) - HARFE
% A TETE SR S R DU 4R OEM,ODM 194: ZERf(% » HH B HIAES)
P LA LAt e ) 5 ] RE T TR AR B AR B Y I H a3 (Humphrey& Schmitz -
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HEE# - BRSO B A SRR I RE (RIB 5T - SRR Ak
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WIZREAELE B S H5EME  BCRES - e B HEREE RS (BN X
1994 : Shieh » 1992) - [RIFEELHE KA G AL - 5 (522 W8 LG s BL1% A 2 1 AR AE ol
AREE R ERYE RS (GRS - BFERR > 2001) - BREEZSL - RHEHHIE
AR T REA T LAOR T IR  B B b - HERER TR — 2R
BRI s RS RN A (B E SRR (458 57 - 38 OEM /ODM ‘LR
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BeEEA A ERIE © (2) Edms 4k (Product Upgrading ) @ D5 dnn B B0 7E
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{E{E# 4% (Chain Upgrading ) : BEA (E{E #a: e Friy EE# - ekt
FHHAITENR w0 B T AEERG ) (VSO KBS IEEEEIE  FAR
fHsH%E (OEA) ~ [RiGas G (OEM) ~ [ Zataeat AL (ODM) /4
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PR FAE R RRESL - IVE R RE RS 2 B 0 PRt IR TS A
BE - {IEE iRt e 1\ BRI S - RIS 2 E9HYETER - Perez ~ Soete
(1988) fi5HIE MLy HanEE - Ry 4 N A MRS - RHEFRETIIA RS
JUZBRARMETERT 0 EE SR AT E I E S DI iE R K S8 E - Lee -~ Malerba
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windows ) : HHERET RO BORAE R AT 5 (2) FFoK 2% (demand windows ) : 5
Tk - BMEAPETSE RN EE 0 (3) HIE & (institutional
windows ) © 77 i /N e E SR EGHI S B E LABRRL « A TE A SE e O BV 4 A 2E K
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Fo 7 B 2B A e 4 i RIS R S R - AWTSTERRE ISR
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e

AW E SRR AR - DB FEEE B T A 5 R I SR Y
B - DIt FEE A PRI (snapshot) —45 i Ike 1 5% JEg iR 4 8 P s g 1 28
af L S AT —AVfE)RE (Bell » 2016) - FEERFIERRE T - ATFE AR (1)
RSN | REBRERERIESHEMN - DI (2) AFSEMA - THZER
MR B T 2 5 HY3 . (BRERTT > 2003) -

(=) A¥Fr

AWTFELL (B HIEE ) FHReEREIE R CfUERESE - SEESEAE
PEERIE - B s N EEEERAE " s ) A LB LUER
AFare T Eps g <A (Amsden& Chu - 2003) - FfI L & e a2 H (5
HRASAEE > WILHESEREY 8 T SESE R IR AN -
Ry TR ER S E Rl RE g A ALY RIR R - AT e E R B LA
AYRHR PR T4 ~ a2 SN JREE T Rl Bl EE - EE &
a5 A] Ae B S B R S5 e A R A45e] - RRFIELEERIE - AWTFE DA i dh
BT 70 £~ 10 EHER (Mo HEkE) S E BT HEEYER > 4]
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BHVEUES T E - DUl pR B B AT LY &GS IERERY - AT ZE My H B =R
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o TEEE - AT IEK CGEENEFESERE) - ERE MIC (23K 56 &
SE AR BLRE AR ) ~ (2019I1CT FEE H f7F ) ~ Gartner FEZEEFE
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PR E R EEBMEE RN TR 2 SEUE ABEESE - 1 (3) FioblE
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= FiH?
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el s g3 AKEFRRY CT-2 4 5 (3) PPOUES © (EE R EEmEEEH R - (5% B.B. call -

(AL » 19910428 » (iM% TTENMENGEMEAL 21 14D ) - (KOBEHER) 23/R) ©
O 7E 2G ~ 3G P ERHFEE [ EESCHREES | B T IR EE AR gERS | 0 BIVERER SR
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