DR RS E-F. R §CY RS L R
FA L~
Executive MBA Program in Business Administration
College of Management

National Taiwan University

Master’s Thesis

From Paper Maps to Autonomous Intelligence:
Strategic and Competitive Models of Mapping SMEs

Amid Data-Driven Industry Transformation

3R
Sheng-Chung Huang

pERER IR £1
%@@1ﬂi
Advisor: Ling-Ling Wu, Ph.D.
Jiun-Yu Yu, Ph.D.

PERE 14 E 62
June 2025

doi:10.6342/NTU202501226



GV PN R
HERgERE

fHEAHEFIEZEE P EtE R REENERESE
TR BRI E R R

From Paper Maps to Autonomous Intelligence:
Strategic and Competitive Models of Mapping SMEs Amid

Data-Driven Industry Transformation

AMEERTE (B3R P11748006) EEIVEEXNBEED R
AT e SN R AR BT MU, RERE—E—TERB
“HEATNIESZEEFEBEENL NS, FLEER

HES: N
ENY %ﬁ} ()
\Z 7
Z V) ()

z@/ /v%
) ¥

REE AR m

doi:10.6342/NTU202501226



g0 e Y
Y

hihv na A o R W F AN L A kg Y gk g B o

BAE w4+ EMBA i 8P & RS EIE o RBE TR A
FPREAPF P LTI B R AN U] TRALETRALRE
AR RHh FRR ARV IR ERERY i o h a2 22
Ho MAEUGRTEE R LA A 2 L PR e (v o

o B B k- PR o PRI 0 R AN A
LEHIITRS T f’bﬁ"f’ Fre LT g o ”“P % ffamiif.t’i’ﬁjj% Y

B RN EN R L A L ok B R RT ] S % o

2 Té ’ ﬁ?»/#‘m}i\j FB‘T[}% %l‘_:,,»\. mﬁ& ° Eﬁ F&J—T"’ ﬂas ’ll——~E' "§ K3 7F-f- =g ,/" ’f‘

;‘i&@l’i’f% LHoEAR A LA RPN THE T IF IR EEEY 2R

T o d Tt s Eed { A AT - KER L AR

o

ERIE ,;ggg/g,wr«}g EIEA TR 7 SR A T St T

¥R

TEAERER
AF 114 %67

II

doi:10.6342/NTU202501226



¥ 3

AN Blag Foug 87 ihy B R DI E S eI R oTRE OB M AR B
BT oo B BAFRSEY U E B BB o BRI AFEIN SR ERIT
2T o E RS LT F TS 35 A DRk sen? R
PRIZFEFAERE LS CEBAS@E TR 2 BT o ALE Y hif £ 3l

APTRENTEEIGIpE OB RERY > ¢ ] A» R
FThEHe LT 5 6 4 Google ~ Apple & ' 5 F B ¥ra g
BEAZE o S RSP A2 %8 T RAHIZS (Resource-Based View, RBV)
B # ik iv 4 3% (Dynamic Capabilities Theory, DCT) » 14 Zenrin ( B % ) ~ Tmap
Mobility (#& B )~ Mapbox ( 2 B) &2 % A" (2%) 277 B% o Hse i
FE it~ T API BIRALE - B IR AL p B 32 S HUR > 3 K
e FTRE LS -

BRFRENAYALT S EEDFT IR AFTFASEY AL BLEEL
FIRGHEHPHER R HL B FHEE B E F B RS PR
Ao PTFERFEFRSHELE TR (i e T p 3 BT et o)

BRAROTREFEBEF LG4 TRAST AP 4 m i 2 Ls 4

ECE

ﬁ‘i‘uﬁf;}ijﬁﬁﬁﬁ—ﬁa@Tﬁqaﬁu%M T I \liﬂxﬂb" X HTE
xﬁ%%KXQ?ﬁ&ﬁﬂMHMWE%%ﬁ@%@’jFﬁ;ﬁ%%#ﬂ(%?
RS E L PRI Boite ) A ERTHRENALY P EF R

bz @Bzt R E R B R EY PR ma:ué_p_é‘, é,sﬁ_ FLEA Y

EEEATEZp BpY 24 T m s~ ] a &F ) PR RS H5 o

Métx ¢ | o ¥ FHEB FRAAES LN 4 Eh o B 43 Kl

ERAI AR B pE2 > FERNE > FIR R THRTRE TSGR

III
doi:10.6342/NTU202501226



THESIS ABSTRACT

BUSSINESS ADMINISTRATION
COLLEGE OF MANAGEMENT
NATIONAL TAIWAN UNIVERSITY

NAME : Sheng-Chung Huang MONTH/YEAR : June 2025

ADVISER : Ling-Ling Wu, Ph.D., Jiun-Yu Yu, Ph.D.

TITLE : From Paper Maps to Autonomous Intelligence: Strategic and Competitive
Models of Mapping SMEs Amid Data-Driven Industry Transformation

From the ancient art of hand-drawn maps to the high-definition geospatial platforms
that power real-time autonomous mobility, the mapping industry has undergone centuries
of technological and functional transformation. With the rise of smart mobility and
autonomous driving, maps have evolved beyond static representations to become central
infrastructure for Al-driven decision-making systems. The industry is no longer a mere
supplier of spatial data, but a complex ecosystem integrating geospatial intelligence,

cloud platforms, sensor fusion, and algorithmic services.

This study investigates how small and medium-sized mapping enterprises (SMEs),
constrained by limited scale, resources, and technical capacity, respond to the dominance of
platform giants such as Google and Apple. To address this challenge, the study adopts the
Resource-Based View (RBV) and Dynamic Capabilities Theory (DCT), and analyzes four

representative case studies — Zenrin (Japan), Tmap Mobility (South Korea), Mapbox (USA),
and KingwayTek (Taiwan) — across six waves of technological evolution: digitization,

mobile navigation, API-based cloud platforms, open-source ecosystems, connected vehicles,

and Al-powered autonomy.

Unlike prior research that predominantly focuses on large-scale platform firms, this
study is among the first to examine how SMEs in the mapping industry formulate

differentiated strategies under institutional constraints and in closed system environments.

v
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It highlights how strategic behavior varies depending on institutional embeddedness,
market scale, and technological maturity, offering a cross-phase adaptable strategic model.

To synthesize these insights, the study proposes the RCTMU framework, which
comprises five integrated strategic dimensions: Resource configuration, Capability
transformation, Technological stage, Market scale, and User role evolution. Based on this
framework, three strategic archetypes are identified: quality-deepening with policy
alignment, platform expansion through data closure, and open innovation via modular

delivery.

Beyond bridging a theoretical gap in SME adaptation within data-intensive
industries, this study contributes a novel strategic toolkit that incorporates policy
embeddedness as a sixth analytical dimension. The resulting framework provides
actionable insights for SMEs seeking to build resilient, adaptable, and scalable business

models amid platform dominance, technological turbulence, and institutional complexity.

Keywords: SMEs,High-DefinitionMaps,Resource-Based View(RBV),Dynamic Capabilities
Theory (DCT), Open Innovation, Strategic Configuration Model, Al Mapping,
Autonomous Vehicles, Intelligent Transportation Systems (ITS), Institutional

Embeddedness, Data-as-a-Service (DaaS), Platform Economy
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