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I ITHRSPG, 2023). oo wet o]554l2 o 109 D92 7% At Hko]
o]Fojz]1 itk 20008 3G, 20099 LTE, 20199 5G7} |z A83l=9 1,
20304°]H 6G7} AJ-83kd Ao ddHnt. Al o584l AtY 543 H&
o] E&2Q Fu& 298 Y3l 2G, 3G 5 A ol5EAl V& AdiEs 5
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etworks-and-service.



A2 olFeAl HMEHDL FA Fol 24 19

7+9] B4 CAPEX(Capital Expenditures)’S ¥+& m 2011~2014d Ato] LTE
ABIAE $18] CAPEX7E S718ks = Holal 2021~202349 Afe] 5G HE
YA 752 9o CAPEX7E 371 A& & & A" 2-1] ). [29 2
- 210419 Zo] 744 CAPEXOIME Al Xk Al7|olle F7tohe <
HRIth. LTE FA7F 243k 201248 7H4AE CAPEX® 14.1€2F 7|53
11 o] 7IdAG A gHo| Aol S Holtt 56 HEYA FAt HE
o] thA] S71ske} 20219 11.69HE 7I=39ch” Z7H5A1E Hold 5G| of
g 2= 5G 27] £A7F $29 20234 o|F fadshe GAS Holi k.

Ald) Agkt BAglo] 7HIANG CAPEXE 71AF & Z719} tlBo] A&zog
SolAs FAIE Hol Qirh. o584l 71& 4 27191 20009t ZFH]
CAPEXE A gou 7I4AF =71 Hof 7IQIAd CAPEX7F =& A< Hol
7|% Sttt 20109 o]F LTE £&7t o|FolA | Al7]e] 7FdAg CAPEX7F
37k stou, ol EEAl AHIA IR 4= ST HIERIA BAF S
vl B 7H2 A ojojof wheh 7HIAG CAPEXE A&H 07 Fadh= FA
< Hol7|& st9ich 20209 o]0l 5G A AlRtE|e] 74dRlg CAPEX7}
Z71et o olF ThA] Zadtal 20219 11.623 914 20234 9.09, 2024

@ 8.7€8E 7S5t

2) CAPEX+= Fub Avl] ¥l-8-2 AlQjstal 7|X= AA|FE Foj FH7HA] A +
o] Y= BE A2 BAL 9nj@th Omdia®l CAPEXE HIEYZ Exte} ]
HEHZ FAz F2d 4 A HEYZ FAs =zt FA, YHE/Z &
(access network) ¥4, A (transport) FAL, Fo| A} Fo| ZFE] ot (&
2-1>o1A CAPEX] == AR 5o dis) ¥31g 4= UrHOmdia, 2024).

3) Rakuten Mobile®] Z7] W 7RI} o] o5l 2021 7HIAFE CAPEX7} Foff A
g o] 4004 At



20 719 25-18

72 2-1] OECDO| 27} CAPEX 2t
(2st: e )

200
1

180
1

CAPEX

160
1

140

T T T T T T T T T T T
2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year

A& Omdia

[0 2-2] OECD =7t 712XIE CAPEX B3t

oJ- 2
(& 22, A 9)

o

=4

=3

o 8

© |

- o

3 -8
2 Lo
5 £
oy s
| [=X7]

3+ LS

=

=

=4

@ -8

T T T T T T T T T T T wn

2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
year
I CAPEX persub ————- Subscribers(1,000)
At&: Omdia

YEYS EAlE o554 Aol uet ekl 4 glon], o]2HoR 56k
LTES] H]s) S4H17} o Bo] 289 Ao o=t 56 AH2 AZL 9

3 AMEEE Fubkee LTE MBIAE AlSshe Fut v 2digo]7] bz
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5GollA= &8 F50] § Bol 87HI ¥ B2 7R FAPE 5] i
O|tHBEREC, 2018). & 5G&= ZevE ¥ mmWave) & 53 HHS AMES
o Aut =g A7t A7) gleof 7€ vazAvte 2= AR FE 3
7} Qo] o]& Heslr| Yol AEAlo] Q5| Bahia & Castells(2023)0]4=
5G FAH|7F LTES] HI8f 50% Ak o S7Fd o Ukl ottt AT&T <
Al 5Gof| Higt FAE AlZSHEA A5 tigt £417F 20199 4,200%t 229
A 20228 6,500%t 2= 54.7% 57181715 Skth. I#ol® (19 2 - 21904
5G FAPZL o] FofA ™ A7|o] 7HYAG Bt FAE LTE FA7} o|Fo|Ad
AlZ71e] vlsf Wok=d, ol FAEY STt Bls) 7HdAF 4= S717F E ZHEA
o|Fof%7| Wzo]7| = SHAIRE, 5G 483t 7] LTE 3o HEYZE IF &&
Sk= NSA(Non Standalone) B4]0.2 5G AH|A7} A= A7 fECR & 4
Ut & 27| 5GoA= LTE Zoljg= dF &-83to] wet FAH]7F LTE] H]
o B =4 3E AC=E Holw, 5G SA(Standalone) FAPF 243 s = ¢
7HIAE FAElE oA A5 ¢ A2 A= oA
thog [18 2-3]0A9} o] Hat W& ti¥] CAPEXE A#EE W
20089 15% <<=ollAl LTE FAF 85| o]folgo] weh HEs| F71stko]
20149 20% 2 71553 olF LTE FAF 49 HEo] &% H4asi3e
U 5G FA7} o]FojA = Al7lol= 25%E 2| E it 13y o=
8319} HEo] FAE 43| SUISHAT | Ht Hat HjE o] Zast Ao 7]
ettt E3], 4 =7H=Y o] Aol wet &Y ¥ CAPEX7F 2
A 71 Ao® YEhEt fol obd =71e] B+t B2 HES] A==
e FHO A 7R & S7boll= JA uiEdlo] 20149 4.29] 2 oA
20209 3.4

Rl
B3

go
H
3.
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[27 2-3] OECD =7} UHEY ChH| CAPEX 5}
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Year

A&7 Omdia

CAPEX per revenue @ ————- Revenue

il
o

The (I 2- 1ol o] 8 ARJAPER &N o] CAPEX7} ApA|oh=
H5S AWEd, v FL BE 15%, DB FF 13.5% $F0|H 798 =
71l Y, F=-2 ml=olut & Hlsf T &2 A& & 4 Atk 2019~2023
W 9= BTY &Y oi¥] CAPEXE 22%& Omdia Global Capital
Expenditures Tracker”ol|A] ZAIsh= ARIZL 5 7F8 & v5-S AA|5H9T
S, AT A ofF] Y ERA FAZE F485] o]FofA|A] ¢kgl7] wizol o

9 diH] 17~21% +E22 tE =719 ¥8] w2 HolH.

4) Omdia Capital Expenditure TrackerolAl+= AT&T, Verizon, DT, China Mobile,
NTT, China Telecom, Softbank, Vodafone, America Movil, BT 59 At4AE
ZHo=Z CAPEX T A=E Al-F3lt
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(B 2-1) 201920234 F2 AIAXIQ| OHEH CiH| CAPEX

2019 | 2020 | 2021 | 2022 | 2023 | #W#

- AT&T 13% | 13% | 13% | 21% | 17% | 15%

Verizon 14% 14% 15% 17% 14% 15%

=Y DT 16% | 17% | 17% | 18% | 15% | 17%

- Vodafone 16% | 18% | 18% | 18% | 17% | 18%

BT 17% | 20% | 23% | 24% | 23% | 22%

ol NTT 15% | 14% | 14% | 14% | 15% | 15%

= Softbank 12% | 13% | 11% | 13% | 11% | 12%

- China Telecom | 22% | 23% | 19% | 19% | 19% | 20%

T I China Mobile | 22% | 24% | 22% | 20% | 18% | 21%

WAZ |  America Movil 15% 13% 20% 19% 19% 17%

7]t Others 19% | 20% | 20% | 19% | 17% | 19%
2= By 17% | 18% | 18% | 18% | 16%

Z+=: Omdia, Capital Expenditure Tracker

U AR FEE UEQA B4 §¥igE F0]

2 doA= Omdia A=E B850 SAAIRIA CAPEXE FHEE -5t
Ao SAARIA FAE FEEE FESHE A IAE UIENYT T4} H|
HERA FAZ ES &= itk Omdia AHEA|E F4A|A8)(Capital Expenditures
Tracker)o| A= EE71HE A|-(civil infrastructure), < access network),
Fo|Y(core network), AEG(transport)ol et FAE HEHNT BEXZ 23
Skl U] a2 BHER T FARZ ZoSIGIth 8 ARIAES A5 1
BHAoE HEYA Fab= A4 T4 61%E AHAISHL BYIEQA FAPF A
A A9 39%=2 AAsH= Aoz YERGTHOmdia, Capital Expenditure
Traker). AA FApoIA Aok BISE 20239 7|& AETol Higt FA271
35%= 7MY w2 HISS AAokL, oo g2 STl gt FAt 14%E A
AatAct. &l tigh FAolli= xDSL, 2G/3G RAN, 4G RAN, 5G RAN, At

o|E A Y QHEY S0l ZedHo] len, F&gol tet B 7P w2
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2 AASL k. HMEA B4 ol IT @ ALE0] B4} 14%E 3

Rl Sl

OIN

D)
ot

[OJ3 2-4] 7HH112[E CAPEX
@ %)

Global proportional capex by category (stacked), annual

2019

Source: Omdia

23% 21%

5%
10%

5%
11%

2020

2021

2022

2023

# Civil infrastructure mAccess network mTransport mCore m Cloud infrastructure mIT and software mDevices and CPE mOther

© 2024 Omdia

A+&: Omdia, Capital Expenditure Tracker

T YEYA BRI 71 Fugd Welzs [T 4 4T EYo] Hop 9 &
ZHe-E Qlieto] gt £ F7loltt. BAKAAES HEYA &9 783t &
ZH9E 7|Hto g AuA A 2 HA]E Au]ARO AR S 52 flof XL IT
ot AXEQ0] BEAE Ede PAS Hol Utk IT ¥ AZEo] Hol=
202349 A AlA SAAGARS] CAPEXOIA 14%S AFAI51 201992 10%14
4%p Z7FIHY, SE9E JxmEt: 20198 6%OlA 20234¥ 9%2 3%p S7ot
At} Verizon Verizon Al Connectol|A] Al Al Hf-8<F dlojg A2 9 Z=
SE 9AZ 5 Al 9AEE F7to] th&sh] 98l 56T, BAf 5 AR 71E QL
Tl 2R A4 E B3tete] 1A Al Qlzetz Afst Aoty vhch’

(E 2-2)94E 78 ARIAI Verizon®] 2019~2023F EAE Al =4
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2 YERHAL Qe 56 FARY gl ALl Higt FAE AACIA AAIsh=
HSZ 20199 o]F HE3] S7FeIh7E 20224 35.5%(829 22)E 71538t o
T 5Ggol itk FAF f4aste] 20239 27.7%% A4Sk HEgo] Hi%t
A FolA= 5G RANO| gt £A7F 20229714 S71%E o]F 2023 45
Pl A btk BA= 20237 23] S8k QL A
ot TS Verizon GA] ST-E l=et Bl HloJg Al digh FAE =91

A & & 9k

_4

1 o S O
‘C_‘Z‘]\EO]-T ]

L

LA

T 2-2) Verizon2| 2019~20234 CAPEX
(9): Wt grel)

2019| 2020 2021| 2022| 2023| CAGR

Civil infrastructure 1,833 | 1,766| 2,042| 2,558| 2,047 3%

Access network 5,947| 5961| 6,839 8,200| 5,194 -3%
Centralized equipment 45 43 50 57 55 5%
Distributed equipment 13 9 12 19 20 12%
cehemnes demarenton o) o 4 s 2| %
PON 88 120 166 208 158 16%
xDSL 92 70 33 27 3 -57%
2G/3G RAN 0 0 0 0 0 0%
4G RAN 426 413 395 266 99| -31%
5G RAN 838| 1,302| 1,960| 2,650| 1,539 16%
Small cells 52 56 65 86 89 14%
Site installation, antennas,
accessories and 2,248 2,339| 2,829| 3,362| 1,889 -4%
other equipment
Other access 2,100 1,568 | 1,285| 1,472| 1,290| -11%

5) Ak=: https://www.verizon.com/about/news/verizon-unveils-ai-strategy-powe

r-next-gen-ai-demands
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2019 2020| 2021| 2022| 2023| CAGR

Transport 2,374 2,380| 2,730| 3,273| 3,371 9%

Core 659 728 870 1,055| 1,118 14%
IMS, VoIP and other systems 164 172 173 189 179 2%
4G core 57 51 47 43 45 -6%
5G core 0 54 106 140 169 47%
Infras'tructure hosting network 438 452 543 684 75 13%
functions

Cloud infrastructure/

1,604| 1,783| 2,062| 2,305| 2,421 11%
Data center

IT and software 2,341 2,437| 2,640| 2,770| 2,775 4%
Devices and CPE 544 567 651 760 509 -2%
Other 2,637 2,570| 2,452| 2,166| 1,332 -16%
Total 17,939 | 18,192 | 20,286 | 23,087 | 18,767 1%

A& Omdia, Capital Expenditure Tracker

th. ol5EAl Al Y EYA T4
OECD =7t9] 4t LTE, 5G 4 FH42 v FE o AFJAS et CAPEX
o= Aldiell mE 2 Ael7t fle Als Ushdey 7HIAY CAPEX:
LTE7} 5GEtH Eﬁ = A2 YeRET ol= ZHIAF S7tl wet 562 7HiAt
g CAPEX7} 4t Zlof 7]Q15k7|& SHAIRE NSA 522 Asf 5GolA FAH]
7t @A 291 AY = Qirk. BHE, BAARIARES] A&AR] Y FAaet HE
o] mj&d dj¥] CAPEXE 5G £ Al7] 34 Z7Iske Ao yehgt). o]9)
o] ol 54l Al Fof| wt YEQA FAF ol @2 Ae & & UL
o, 6G Altoll= 6Gol 71€21Ql 54 5ol wie} CAPEX ¥ IAl 224 4= 3
of ZHAIdl o]F8A4l 71&2 6Goll et 71& & T} HE EXof thef A
£ 2997} Qi
6G= 5G7F ER3t 7|1& A5e g % Aol AFASAD 5 4l 71ES
Solote] M2 FE9] AHlA 25 AYsh= AAH HEQA 71&& 2030
Y Argsts Aoty ZAA7BAGE AEARE(TU-R) 202349 799

i
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TTU- 2030 Framework & #sto] 6G #A A4 ARE AU 29 7% 45
A H(capabilities)E AAIBFATHITU-R, 2023). 71& AsA o= A A55
T (peak data rate), /\}—8—?(} AT A5 (user experienced data rate), 92
U (connection density), A Al7Hlatency), A& A (reliability) ol Hial
71& 5G tiH] FYE S 25k ARE ZE] Q1AL AR, A 4
gk (positioning), °HA &&, AX&7Fs4 T ATt AeAEE Z3HE|o] ot
3H‘:1“ A5 dsfiA= 5G HiH] FYE 5= FET Aolehs SHe 44y
AoU HHAlE FF AT EEI} =95 3l EEE dFol7] wzel oA
TAR}=E A= ottt E3F ITU-RE] 6G FrameworkolAl 6G 7|&& €83 6
g &8 ZoFE AAleIiEd o7]ols EYF SAEYE XR, E2718

7o) %

Y 541 5), 2442479 BARESE AvtERED, 9292 5), o

5 7)7] JARUIEAE, R 25 E% B), fuIHEA dAGolE % UE

o BAAUIA AF B), A5Y YEYD, AL7hset AF o] ZgE] I
A5t Alfel 6G 542 YEYA T Basht AT e BS54

6GE WAZ 71 5G QZeks g Bgsto] HUHOR Jadol=sing

CAPEX 3717t 71& Aﬂr.ﬂ 25}o] wlg] el AL Ao g =5kl k.

3GPP HZES7IOIA 6GOAIAE 5G9 5L OFDM 7|8t B4 & 7|42
ArrEsh= Ao fET Zo=w Heo| wet SAINIAREC] 5G 7IAl= St=
Ho1E WAISHA] il AZE o] AT 0|EE &5l 6GE olFL o= UA =
FE stEgo] A4 Fr)e g Ac=w AHch” %35 Orange(2024)2]
6G WA|(white paper)olA+ 5G2F 6G ZF native spectrum 55 Ng9= =%
SHH Z7157¥ 56 S 66 SEAIA T AT 2ol o REFA A
P Folgkal AW, Qualcomm and Heavy Reading(2025)°14% 6G
oA 7]1& 5G Zol 4 FA AnTE AZEste= A AMER 752 HRE &

6) OFDM 71§t £4 & 7|1&2 S 28433 42 49 AudS vge
2 4G, 5G| o]o] 6GANE HA HE7&EE E8o] FEs EE TFolrt
7) A= https://www.rcrwireless.com/20250916/analyst-angle/the-right-6g-tech
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ZEo] Jadcl=r 8T = S ASE HYH o] Fe SRS
6G Al8= 9ol CAPEXE FA 43T & S A= EO]D:], 6G —73—7‘} Aol Z
<= O Adel ®s) § frtelal AA3] ojRofd 5 U Eomr
Nokia(2025)4 & 6G 271 AJ-83k= 7IE 5G AxetE 4q1 =+ 3
= Jo= AYgsto] Hifi CAPEX S7F §lo] a&2os sl ¢ 95 Zes
Holt}, SIS A 6GR o e 5G &EshA| 2g=ofof sl st=
flo] gagoj=ret AXEo] F4l0F o]Fojof gtk 5T Qlt”

oh

(O3 2-5] 6G AL AlLk2|2

Usage scenarios and overarching aspects of IMT-2030
C
< arios W o
> sceh of 4 W
g’ e )‘
& P *3 ‘e,
AN & Immersive %,
SAERN e,
> Communication O o¢
%
2
Integrated Sensmg Aland S
and Communication
Commumcatlon
eMBB
IMT-2020
mMTC URLLC
Massive ‘ Hyper Reliable
Communication \ / and Low-Latency
% Communication ;u
2, &
’\o Ublqmtnus (_’\"
% Connectivity &
4 g
), Q
03 2
<, \)
Gey, o
CE ot

A& ITU, “Recommendation ITU-R M.2160-0(11/2023):
Framework and overall objectives of the future
development of IMT for 2030 and beyond’, ITU
Radiocommunication  Sector(ITU-R), Geneva,
2023.

8) Ar&: https://www.mobileworldlive.com/operators/operator-giants-call-for-

seamless-shift-to-6g/
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2. 2718 CAPEX H3} At

7}. CAPEX ®is} ¢4

o] 5&4l Al Ago] WE YENT FAb= 24 =719 A A=, A4 4=
ol Tt th2A o]F0iA)7] o & oAM= vl=, ¥ 4§49 T F87
7Fe SACE ZF 7P YEYA A Pl tigt Ao|E AmE ojwgt 8
Qlo] o584l 4tRiolA =7F 7+ HEYA FAfol| JaF2 nlA=Aof sl Lot
H 112} 3tcl Omdia WCIS(World Celluar Information Service) E|o]E{of wh
29 20004 °F vl=, 4, BU % o= 71YAE CAPEX= M2 T
S Btk [I¥ 2-6lolA% Zo] 20109 Z8F LTE 4+ Al7] d&o] &2
7RG CAPEXE 7|53t ol% Az =5t I29] 7FYANG CAPEX7F RAF

& FES VISP I v dREGE Hou EURHE HAlR &2

[O2 2-6] $=, 2= 0= LU EUQ 7IKIE CAPEX
(9): =249)

South Korea ———-—- us
=s=u=ss Japan =0 =ENaSesss EU

50
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1

30 40
1

CAPEX per subscriber
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A& Omdia
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$E5 Belth =4 EUY A8 e 571l s A&SHoR W2 7R
CAPEXE 7S5t Qltt. v, gh=f, Y9 ¢ LTE, 5G T A+t Ald=E A
2=l Aol 719AFG CAPEX7E B7Fohe e Holu EUE o584l Ald
A% A7 7ol ol FERAIA] gt Qirt

U 9] - 2011~2012¢ LTE T4+ Al7]0 o2 =710 HIs &2 7HIAS
CAPEXE 7IEst3le=dl, ol & AFJARI Softbank”t 34202 FAI57]
i Eolct, 20128 Y& 7RG CAPEX+= KDDIZF 30.32%], NTT Docomo
7} 39.69 & 7153t ¥ Softbank:= 77.1982 KDDI ¥ NTT DocomoX

5 v 7h7bo] 2 7IQIAG CAPEXE 713313t} Softbank®] HA| CAPEX
+ NTT Docomo®} AR &=Fo|ut 7FIAF == NTT Docomo?] ARt &
o Exsltts HS 15 Softbank?t GA 7FIAL 5= F710] Hiush7] 9]
o AAHo R BXE SRt A & 5 Ak A& £°], Softbank= 2012
| 109 B4l 9,00070(E LTE 71A1=-& 20139 3974 20,0007 ot
AgS FHIPE St

B 2-3) U= ARIKIE CAPEX X 71IKIEH CAPEX(2012)

CAPEX 7H4At 4 7t4Arg CAPEX
(el wigk =) (G (9] g2
KDDI 1,090 3.6 30.3
NTT Docomo 2,400 6.1 39.6
Softbank 2,310 3.0 77.1

A& Omdia

9) & BuAAE= EU 2670 =7+ ZgE. 20254¢ 71& EU= 2770 37ty ZE7t
OECD 3]¢=to] ofy7] wjZeo] & H1xo] FAoA Aottt

10) A& https://convergedigest.com/softbank-mobile-emobile-combines-japan
s/#:~ text=ImageSoftbanks%20currently%20has%20more%20than,base%20sta
tions%200f%20its%200wn
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1. EU9| CAPEX

(29 2-6loAe}F o] FE2 3=, v 2 2o =) 7R HEA
E2; 7127} Zof £ B o= EUY CAPEX7t thE =71o] Hlsf 22 olf
off tsl ZpAls] A Ect. 94, EU7F ohE w710l Bls) YEQA FA7F A2 o]
FEE B2 EU &% 37H50] 7HIA 71 A2 At ARAAEE L= 0] Q7]
mzo] YEXR Tl we 710 AAE 2 JAEES} A2 ZE s
YN 5 <= 3. Omdia HoJEjo] 2™ 20249 4/4%7] 71% EU 2674
=710 AA ARGAF S= 13170019 o] F 50.8%31 6670 AFAAS] ZHIAL 7%
1,000%F 7§ ofs}, 36.6%%1 4870 ARdArS] 7k4AF 427F 5009k T ofstolct.
20249 4/487] S ol5BAAZoNA SKT 3,400%F &, KT 2,600% W,
LGU+ 2,850%F 1§ $2 & 1P S 1 EUY o5 BAIAES 7HE ARdAt
TR} Fol Fr9] AAE 7] oj#e AoF Hltk" Draghi® HiAd
M EUe olssAAde] Alislfragmented market)=o] lof FAtol m&
T AAE gHsl] ojgal ofo] et vEYA WAHE BT =7 A F
A JEAE A =7t obd pan-EUZ @S 24T S Attt ”?
ATE AAZ &85 flsiAe B B2 XA Alto] Forf Hoto] ZJolE
YEZ7F dosh EUE 20309 HAE B F F4dF 2 56 715 Eito]
FAA Aok gk ol2fdt YEYA AYS fsiAe oF 2,0009 F29 F
A7 oshH EU A99] &g 56 AW 24o] asitta wasirh
EUCIA] o]e} o] AR{AL st ul= 5o HIs] &2 olf & stHE= &
A BARAAL T A4EEE FH0R @rle $b7] WiiEelth EUs 143
& AP BAE Agtols aRlo g wets HWds] AARGE Ht oyt 59l

AGs|e sttt ol E°1, FEAY JFYE(European Commissions,

11) °o]& OmdiaolA HAZ X2 KISDI AR AAAE H7kel oE & QU

12) At=: Draghi(2024),
https://commission.europa.eu/topics/eu-competitiveness/draghi-report_en
#paragraph_47059
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EC)oIAE 20164 lut=9] TeliaSonera-Telenor, 20179 ¥=+2] Hutchison
3G UK-02 7t I5=g180] A A& olzh= olf= 5US -
15w ofy2} fHolA= 5 QlEe} Ff{(passive sharing) 51 &2 HE
A4 3588 Ax7t =yt vl= W A 5o HIsiAE & ZhA Qlof A
A7 B2 FAE & a7 A7) 2] o= HRlth 53] folAe= Al
2 75F BAEA 7| Z5to)| QlE} S FA RIS £t 55 E8AE 52 &
Aslstal Qltt o)E5Al Qxel F5E-&(network sharing)2 F 7 ©]49]
AR B8 Ashal & 840 R 5] sl 7IA= Aoy F
o, FojY 55 S0t U 35 2R 75, 295ke A= ulgith QI
ot 3582 1 Heo wEt 2A ¥ 7R = 2S5 Sl s 1ZE 3
(passive sharing), 5% Q1Zg} 3-Hactive sharing), FI -5 F&(spectrum
sharing)®} Zoj Z-Qolct” 45 Que}l ZQL 7|x=9] & Hx| QH U A
Ad), A/ Y728 59 E4 AES 2R ANt FE0l1, 5 I

2t 3= FAYRAN) 59 Y, k=, AT AR 5 SAFRAA &

o}mm

N

ARHeHe] g 4] 9, 2021)
i"ﬂhﬂﬂ Az}t o7 A=t o FHolA = SAXIA 7 ARIE 35
7= 9 B 35ARe] @] o|fojA| 1L itk olE E°1, =¥ollA= Deutsche
Telekom, Vodafone, Telefonica Germany”} 4 6& 7§29 A4 7|A=+S
35 7= 9 29 AT FAAE AEEA” vEoAE £F Qle

13) At&: BERE-RSPG report on infrastructure and spectrum sharing in mobile/
wireless networks

14) At&: BERE-RSPG report on infrastructure and spectrum sharing in mobile/
wireless networks
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SHe EHAQ #o R HRlth vl FAARIARES ttEE 71X g2
HE EFH3AL] wiZs] £k American Tower, Crowne Castle 53 &2
ERISIAZE ol o] A QuEkE tgo] SAAIANNA ddiskit) A&
E£°1, 201549 Verizon2 19F 1,324709] EFE American Tower®l wjZto}al
ol& thA] YHfish= AR A A5t olof W] FH=ul YR Au 7]
v AAS AEsialr] wieel dxeEt FR7F 95| o|FojAAE gtk
BEREC(2018)°l W2H 4~ A=} Ff+= CAPEXE 16~35% 24T 4= AU
56 AEIHFTRE A9l A= CAPEXE 33~45% A3t = Q= Zo=2 &
Skt

FHolA= 7HdAE wiE] ARPURE oHE =71of| Bls © W7| wjo] &4}
ofg gl Fxtof digt QJAIE|EZ} EUOIM o =7k=ol v W2 Aoz Hol
AR FoFA Rl SAIRIoIA = SAIAIARS] FA7L A a=olof whet g
AT 20249 124 o=, A&, "= 9 ¥e EUS| Bt ARPUE WA=
EUE 425932 1|=(81.2232), L&(50.2232), e=(47.02=)l =siA
S22l A2 & 5 Aok 25004 SAAH| A XSS W8 BlF
Al ol 7HE R Ao 2 YERg=t GDP thiH] SAAH|A X& H|go] ¢
2 1.81%, =t 1.54%, "l= 1.34%21 ¥Hd {42 0.97% s=<=°|7| wzol 54
AFARLO] YEQ T EXjo] BESE Ao g2 weEIt(Connect Europe, 2025).

Bahia & Castells(2023)9|- %= 399 EBITDA margin®] tE AR=E0
HIg] o W2 Zo® UEhal, E35] fHAA 470 ARIAIR o]Foi7l =719
EBITDA "H2 25~30%= A= Bkl 35~40%0l| vl 453] @2 Aoz
UeEbTE o]t 22 8Rl=0l o8 fHS o Axl=of Bls) HEfA FA:
o &Z Bat ofygt /R £, HEYT AR 5 T2 F4 5=

R

o4

L OE 4§ o

15) A= https://www.fierce-network.com/operators/dt-telefonica-vodafone-ag
ree-to-share-6k-new-cell-sites-germany?utm_source=chatgpt.com

16) A& https://www.telecoms.com/towers/verizon-eyes-3-billion-towers-sale?
utm_source=chatgpt.com
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o R2a 2102 Uekiith Bahia & CastellsQ023)oH= Gae] 79akes o
ol Ed 94 the HuRo] Hjs) o Hom, olo g UEAD FAje}
F99 A AL the FolH AmE A ek,

[0 2-7] §=, ¢= 0= 2 EUQ ARPU
(Y. €9)

South Korea ————- us
— — — - Japan EU

200
1
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1

ARPU

100
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50
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2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year

A& Omdia

3. CAPEXQ HIES3 duto] EHA|

7F =7hE 5G 2 A%

=7HE HEYA T2 P Blade o tir-2el 7kl 82 HEH=A
FAE BE A=l =, vl 9 29 vl W2 A2 & 5 A Y
HEYT FAZE STl 34 REEA] YIES
HEYD FA=Z d8f /o= Sk, 4
A9k At At g =7kl viE o 95 £k ey, 5588 Ak
5ol H & o &=Ho] HEHA S5 FAE AR Aolzhy CAPEX= T =7t
of B3 & oy YEHI Fie vissiAY 5 88 e V] dEelth
oo & doMe =7HE 5G2F BTt YEAD Aol dish et
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GSMA HIoJHE &-&5to] HENT FAet F49 #AE duis o EUY
5GeF TRt ATk vl 3, G2 5 URE =t Hls AxS AE d o 3
o}, GSMAOIA &E3SE 5G AZA|S(connectivity index) 3 4= $H=o]
560.33, m=o] 57.234, Yol 50.18<%1 ¥Hd EU7F 49.58 2= 7 okt
53] EU= 5G 71JA HISo] ml=, d& 3 2yto] v €53] Wtk 56
7HJA}F BlE2 vl=o] 74.1%, o] 67.9%, Yol 65.8%%1 ¥HH EU B>
39.9%0ll Extsieh. 5GoF T o AT AHE fHo] ¥ % T
Atk oIE £, 56 TR E &E& EUt 2H=H(48.7Mbps)¥t #]=4(37.8Mbps)
of vls] W2 21.7MbpsE 7IE5tAT}. FE2 203049 L7HA] A X HoA 5G
AN NG Gt AZALoE -3 56 AR} F2 Fo|h”
2024¢l 19 Buropean Commission®] Renate Nikolay(deputy director-
general at the commssion’s digital unit)= °]u] EUx= A4 tt2 X Yojf H]

o A2 SHollA FAA vk Fush|E shgleh” 1=y 56 7R dE

Ol

flo
pars
filo
e
.1

+ =2 AT 1% HF 100.07410 ¥ L&o] 29.7714, ol 28.974
A Hh B2 QIFHES 7R vl=2 7.37140] st

(H2-4) o=, 22 0= ¥ EUQ| 5G & 420241 3/427| 7I1E

5G AAA|S
. 5G 717+ 5G 7+A 5G 2=
°F A=) |5 &
gt 56.3 100.0 67.9% 48.7Mbps
oj=; 57.2 7.3 74.1% 37.8Mbps
AR 50.1 29.7 65.8% 15.9Mbps
EU 49.5 28.9 39.9% 21.7Mbps

0 5G 71A= Hlg2 I 19 B AXE 5G 7|AS £2 Z7%(SA, NSA BF 23
A= GSMA, 5G connectivity index

17) At=: https://digital-strategy.ec.europa.eu/en/policies/5g-digital-decade
18) A=: https://www.euronews.com/next/2025/01/28/europes-5g-coverage-la
gging-amid-declining-investment-report
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[Z11] GSMA 5G HZX|4(connectivity index)

2 AolA AREE GSMAQ] 5G AZAG= 5G AEdS 78571 ISt A&
B 5G Qlzet A #e}F AH|A A HE FREH, Qi) ]#ﬂ' AH|A A 3R] ZF
7+ 50%9] HlSZ Fol AA 5G AZBAITE AHJSt) 5G ARG 5 56 QI
g A Ee= Fo(10%), VIEYAES%), YEYHT A %@(45%)9E =L
5G AHIA AEE 97 BFE(affordability) (30%), ©]-8 E4Hadoption)
(40%), APFEA 4=F(market development) B0%) = A% o] Qc}. 5G Q=
2 A E F 5G YEYAL} AT A #QI 5G 71X =H(base stations), 5G AHAH ]
A 9 5G SA(standalone)°] 5G HIER A FA} T X #= & 4= QIth 5G
71722 QI 109 B9 AXE 7|A= £& B7Fekal 5G SA(standalone)

7|1 A =249E opy gt Fof YERAZA| 5G 7|&E A&z &t 5G HIEY=A
T4 iy

o
J])u
r°l'

(O3 2-8] 5G ¢& K=

56 Infrastructure 50%

5G services

Market
development
30%

Spectrum Network Experience
10% 45% 45%

Affordability Adoption
30% 40%

56 data 5G subscriber
ELCIGELTT penetration
50%

Data traffic
per user

Low-band spectrum 5G base stations Download speeds
45% 40% 40%

Mid-band spectrum 5G coverage* Upload speeds
45% 40% 30% 5G device 56 device
affordability shipments

50% 30%

Revenue
growth

30%

mmWave spectrum 5G standalone Latencies
10% 20% 10%
5G FWA
penetration
20%

Video quality
20%

* 5G coverage is a combination of two sub-indicators: 5G population coverage and 56 availability.
** 56 data affordability is a combination of the monthly affordability across three different baskets of data allowances for 56 (20, 50 and 100 GB).
Source: GSMA Intelligence

A& GSMA(2024), The state of 5G 2024



A2 olFEAl HMIEHD FA Fol 24 37

E3H 5G FAet #Rol 7MY qEHORE & 4 Sl A 5G SA(Sta-
ndalone) $Z&o|t}. 5G EA= %7] LTE FoJUS &-835= NSANon-
Standalone)”} 7Fs317] W&ol 7]& LTERR= 4+ FAolA #tol7t Qltt. LTE
+ ASHE 584 YEIRE AAES7] whizo] SAH NSAS] F&2o] "Q
3ot 5G= %7]9 LTE EPC(Evolved Packet Core)?} eNodeBES &-85}0]
5G AHIAE HlEA AT 4 Sl WH4lo] 7Fs 3] Wil LTE EPCE IH=
AESHEA 5G HlolElE AEohs NSA BH41e EUsHAtHOokla & Omdia,
2025). 284 LTE Fog& E8ch= 5G NSAZRE 5Go] 491 2114, %24
Ad, 292 FIT 5 7] Wi 56 58S s A E8-S FlofA
£ 5G SAR9] A3t 9 Ex7l W3 Ookla & Omdia, 2025). 5GolA HE
3 3ol o =9t AoE Y=t 19 A% SA & Al NSAe] Hlsh
TRZE S7F Wit 57% w2 222 YeRtHOokla & Omdia, 2025). 9
oML 47] ARAAR] AAAHlatency) R TRERE &% 55 HIFZ 0
5G SA9] Bt AAAZHE 5G NSAHT oF 15% o HUoH Rt £k
NSA| vls| 9319t ol& E°1, 5G SA T2 &% ESHF T 70%=
100Mbit/s?l ¥FH NSAE 46%°] ExFotgirt. 2MB, 5MB, 10MB TS the
RSk o] dEl= AIXME 5G SA7F B A0 & oF 45% T HRE Z1 o0& UrERt
tHOfcom, 2025).

;
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[OZ 2-9] 5G SA vs NSA

Evolved Packet 5G Core
Core

4G 5G NSA 5GSA
A= https://www.ericsson.com/en/5g/5g-sa

o] BHHoR uj=, & o ghtof| Hjg| HEYA Xt AL W 56
SA ARE H LS ol FugA A @2 A2 ofyQltt. OECD =7t % 5G
SA A7} EAsH: 130 =71 vn S o J=, AHQl, s 9 59 5
2 ul=olut ghgof vl o] &2 F4E 7IS5kge ok, 202449 4/4%7] 5G
SA TREE &k f3o] Rok=tl f3Ho] Bat 221.17Mbps?l ¥ w52
364.53Mbps, T2 729.89Mbps 20 & YERHTHOokla & Omdia, 2025)."”
ol Z+ A7k 5G SA HF| 93t AR AMWQ2 FAFIH700MHz +
3.5GHz) ¥ AFo R ot AR E Al FHYL, FY2 5= G
34 700MHz &80= A¥EAE Youb £ W2 H(132.12Mbps)eltt
(Ookla & Omdia, 2025).”

19) Ak&: https://www.ookla.com/articles/5gsa-q2-2024
20) A= https://www.ookla.com/s/media/2025/02/ookla_omdia-5GSA_0225b.pdf
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[32] 2-10] OECD =712| 5G SA £9|(2024 3/487))

120.00

100.00
100.00

95.16
90.49

20.00 77.92 77.96
7035 7085
6433
60.00 58.01
4530
40,00
30.01
2265 2418
20.00 I I
000
82 2 g5 ot

QAERO} TEA o3 1ga o2

i
ne
e
i3
In
1>
=
re

9|
=

re
ot
-

At GSMA 5G Connectivity Index

U HEYA 753 56 4F AR #A

5G 71A5, 5G SA 5 o2 SAH UEYA AR} A/HEE &5 F
5G o8 A 7t BAE AuEs 1 56 HEYA 50| ¢ & o|Fojzl =
7tLASE 0] 82 FYPE 5% Aoz YERITE GSMAS] 5G AAAIS9] Al
A#R1 5G 7|A= 53 5G ARE- ¥ (experience)?] TAE 5 we A
AF7E 0.494(p-value: 0.0000)% FJ5HAl FHH)2 TAF = A= Yehd
ot 384 5G SA 5T 5G A AE9 IAE e de ATt
-0.187(p-value: 0.125)2 §9Jat] gk TAE Bt & o7& 5G 4
H(experience) AXE E£0]7] oA SA 75 oF AAET= 7|4+ U 4
2HEY g 59 Qlzet gRlo] A7 FAo| o & IFE A= A &+
et o= FF ot AHlA 50 R AXAY GOl a7EE B9 5G SA T
% Rl 8% AoE woEy A AFEE AH|A00A 5G SA 7= AR
£ 5G A & TA7L §7] HEQ ZoR Hel
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A2E YERA FAC BSR4

1. HERX3 EXI9t 384

FAE A45k= 8 8% F shie AR BAAReH 71& ElldlM= 4
AT B o UARRY] BAE 7l A& E3th BAo] dskEes o
Aes B 2S5 e ol&e]l #Had FA QUMIEETZE Attt
Schumpeter ¥ Aol BAALSE AAolA o]717] Sl F4F fele] H
== Arrow?] - (competition escape effects)?] SA8] 4T FX = 4]
g9 #AZE YePHTHAghion et al., 2005). 2 Schumpeter 83} Arrow
o] ¥xo] AHtE= Zlo] oYzt AR weE vEA A8EH= A Yuet
oh o UAG w2 Algo] 540 77ke Bfole BAol dskdasE £

7t Bt 99 $F ol Aol AskEld Aol FAUSE FA 1At

o

O

AT EYA FA] Wt =0 F= FoE A SAAEONA
T A|&Eo] o 7|E AFoM= SAAOIME B FARe] Al o U
AHgo] AYE+ AL H¥tHHoungbonon & Jeanjean, 2016; Bahia &
Castells, 2023; Ariansyah and Nuryakin, 2023). ©}qt, 2+ SAIAR A
o B2 AN BSAARC H HSEeE BV SRt e Holk:
593 (Genakos et al.,, 2017; Abate et al., 2020), Draghi® FEU
comeptitiveness strategyy HIAAE X} S715 9t AA| AR H1
o] FAIE EHsP] sl 54l Fit 5E2 SAsHof Stk A& AEsIT

A, ol 54l Y] BAER dis A ET o554l Yt HES
I FA7F AAH o& o|FojAof 517 wof| thFE2] =7of|lA 3~47 AFdAE
2 e I AGOR o]Fo|A Qlrt 20249 4/4%7] 7% OECD =7t &
F|2 At AFdAKFastweb)7F A4S ojg]ofqt 57 AFYARE F4d= o] Q1AL 3
7N AFAARRL =717F 2470, 471 AFARRL =717F 1170010 [19 2 - 110412}
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Zo] 2024\ 4/4%7] 71% =7Pd HHI(Herfindahl-Hirshman Index)& A
e o @2 =7tolA HHIZE 3,000 23}sl7] d2o] o] Z7tofA] B4l
AY AR 22 A= & 5 Stk 53] ISoAE UiE"E, 25, &
290] 5ol AHTET =2 AL & 5 AL ERE, ojgEo}, mgA 5o
A ARSE7 B2 A0 & UEHT HHIF 22 972 AR 370 A
Az o] YL HHIZF W2 5712 470 ARdARl 3971 gttt

(22 2-11] =71 HHI 3 ARKIKH 2024 4/427| 71F

HHI by Country (Number of Providers in Parentheses)

Netherlands (3)
Australia (3) |

Norway (3)
Ireland (3)
Switzerland (3)
Mexico (4)
Austria (3)
Estonia (3)
Latvia (3)
Hungary (3)
Luxembourg (3)
Spain (3)
Belgium (3)
Greece (3)
Portugal (3)
New Zealand (3)
United States (3)
Lithuania (3)
Iceland (3)
Czech Republic (3)
Finland (4)
Israel (3)
Denmark (3)
Canada (3)
Turkey (3)

South Korea (3)
Germany (4)
Japan (4)

United Kingdom (4)
Slovenia (4)
Sweden (4)
Slovakia (4)
Chile (4)

France (4)

Italy (5)

Poland (4)

o) 1000 2000 3000 4000 5000
HHI (Herfindahl-Hirschman Index)

Z}=: Omdia
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HHIE= dxof bz gekdich 20008 S5t o]$ OECD =7} tjREe
74AYo] EAshEol wet HHI(WEY 71971 okl 42 Holx ot /4
M= AR ATt ARIAF 7Y, 3, 49] ARIAF 2 QIR mE 191 AR
A& oFt 5o HHIZF /KAsle S Bal, Y83t vj== HHIZ} ofe
St S Holoprh ARGAL 7 RISl 98| HHIZF thA] 3718t s & &=
At dEL 20209 Rakuten Mobileo] MNOZ Ao wet 2 HHIZF
A&H O Wolx= AL & 4= vk TS KFolxe F=, dnuta SollAf A
AR 7+ Ao AT E sl 5 A H tigt 7|27t B Z38tE o]
20109 ZxF o]5 HHIZF QIske] o] $tom FToll= 3,500 wollAl F-A1=L
AUt o584 HHI= 201090 F4toll= - =7PEE 2fo]7h st g ot
2020 ] 1%‘1 = =718 27t AY gls AE & & Uk

[O2 2-12] <=0f M2 HHI

South Korea ————- us
— — — = Japan ------—- EU

4000
1

HHI
3500
1

3000
1

2500
1

T T T
© @ o o < o o o N =
=3 o - — — — — I N P}
o (=] o o o o o f=] o f=]
N N N N N N N N N N
Year
A= Omdia

Omdia Hl°o|EE &84 HEYA FA} AALS 7] pearson A
AHERE o 20109 ©]F 7R CAPEX®F HHI Poﬂ% QA= H+H)2l g

i
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AL SRk AT ALH O R EobA fitt. o= FA7F H gol °1$
oJALE AT ET} ol ACE ST & k. 28U 5G AP 2

Ao o]FojAd 2021~2022¢ = 7RG CAPEXS}F HHICS *J{rﬁﬁlﬂ Cl
AslA Hol= A& & 4= AT & 56 FAF £4H 0= o]RoXH A7
o= F471 B Bol oot APge] H AAAY £ Stk AL 9nEt
o} E3E RHHE o] Al7lofls Aol B BAALSFEHHIE $28) AR
EAE o &89 3 ARk ofMe 4= itk iyt 20209t ¥l AR

5 g9l 2ol ZAStk: § @A 14 A 1eig Bast gk

Pearson Correlation Coefficient
0

< |
;

T T T T T T T T T T
2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year

A& Omdia

O£ o 2= 5G = Al7] Rakuten Mobile, 1&1 53 22 Al AFAAL
7F 247t B BAAR] F71ollA 7H4AE CAPEXZE B =71 "ol A4
FAY] BAZE AAS AY £k Ak dlE =01, A AFRAPE Xde dE
=99 AEIE Auie W 229 49 20249 7IY¥ARE CAPEX7F KDDI
1,027.3€9%], NTT Docomo7} 94522]?1 ¥F'H Rakuten Mobile< 347} H+=
3,191.8€8E 7|53RY, 5YolA% Deutsche Telekom®] 693€e], 027}
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643.892 Q] ¥ 1&12 854LRE JTH R o £& $ES 7IEsI) o
i Al AR MIEY A BAE 34K R 7] HED S oL Al A
ARF 7HdA FE7F A2 wH SAAAE ditE HYEND FA7 Eas]
mzoll 7R CAPEX7E A A8 A = ke A 94 122 dart
At

c

H2-5) U=t S AR JRIXE CAPEX(20245)

(91 23
d= =Y
KDDI 1,027.3 Vodafone 415
NTT Docomo 947 02 643.8
Rakuten Mobile 3,191.8 Deutsche Telekom 693
Softbank 578.8 1&1 854

A& Omdia

2. HEQ3 Exte} $olH

]

HET A2 o] AE AmiE W $940] =2 =704 HE
I FA7L o 2E6] ool Aor difs| & 4 Ao o] S AT
A of o] Fj=7] mzo] g Sls Y] I=sf At VA &% 5=
ojofd & Q7] WiEolrt. 2y ALY A% diqt Av] BT 9adt &
2R Ajler B} Ao 71l e AollA 2o @71
gol TR mAE FFo] vujd e 3lo] ARPUS HIEHSD FA19] Ao
ol At



A27% olEeAl MEYD FAF o] B4 45

[O2 2-14] UYERT FXRF ARPUQ| At

Pearson Correlation Coefficient

o

T T T T T T T T T T
2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year

A& Omdia

Omdia H|°|EE &-&df UEYZ FAL} £9049] AE AnZ o (1
2 - 14101419} Zo] 7FJAE CAPEXS} ARPU= 71—“%% K+)9] AFTHA
Holx 9tk U LTE, 5G & 7I&Ald) #gko] FEA7} o]Foj A= Al
o= 7F9A CAPEXSE ARPUS] A#A7E ZHashs G4 Btk LTE
A7} o]FolA Y 2013~2014W0 = TR} 4=0]9] AFTA7} FafjA| = A
0|1 5G TR} BAZOZ o]FojAE 2021~20224 Alo]ofl= Fxpe} 42019
FEBATE A9 gle ACE Ut & A ol58Al RN =& 5
olo] U= w7lollAl A7} Wol o]FojF ot Al A Al7|olle =oldTt &
Aglo] YEA] thigt £A4F7} o]FolAof 517] Y7o Helttk T2y ol
CAPEX®} ARPU 79 A|AFE A12f5lA] b2 T AlA]7] wizol $=21/do]
CAPEXO] ]X|= Gl AT sfdshr]= ojzf& Aoz Helrh

w ol

S~
)

mlo
f Hm

3. HEYT EXtet A

YEYS SR 2 27k A Aol et 2ok 4 gtk 59 o554l
SAAge] et Al ol EAAIAe] VYIS FAto] ek m1A 4 et
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E0}, MVNO(Mobile Virtual Network Operators)”’ &< 9% FAS
off AHjAIGO|A] o] 5-BAIAIIARRE MVNO 1t Z4A0] 4l3ls]= Aol ol&
AR HIEQE F2F QUIEEVE Eol5 o= 9loH, MVNO7T o584l
AARLIA| 741 mrjarolS A MNOZF 2.9 BAIE skt o~ A
A 5|2 FAF A Ho| 34491 9F= vE £ vt v, =7 A4
Al ROl tigt wufjre]o] ¥hA¥sh= oY Sl WHH Al AR =Y
Sl Al HRES FEcks At HEHT F4F 79l sk
T 9ot

ol wet & HiuAoA= 24 =719 A Freot IEYS TR HAE 4
HE7] 8] Omdia® =718 A @3 A= (coutry regulation overview)7}
EAsHe 227) 7K disf HEste] Aol MVNO A& A9k 27 29
o7 FEsto] AESIlHt. (E 2- 601412 Zo] MVNO H<& FA17F EA45k=
7 BF STH(RAERSL Y, k24|, &L, =)L, Y AL
EAsk= =7k BT 97f(E7]0l, SFHloL, ofdHE, HAE, k20| &
T, 22RZ, A9, )k 28y 2uiAls FAlE =7 ARARL A
Al @oll= Aol7t AUREE LAERSL =Y Aol APFAHIAARIA
(SMP)oll tis MVNO %< o5 Fifst7|Ee} 201449 Qb FA| 7tz
o2 MVNO H& o5 Faet A3l v k290, e=<] 7% SMP
of tisi MVNO #<& 975 Fifstal Qe

L2golof A= 2006 SMPRI Telenoroll sl MVNOO] Z=rjAl &2 FE =

A5t 20169 o] &Y2 BlAE(margin squeeze test)’S EYUs| 1do] F

oo

4 o 8

21) MVNO= AHAHQl 74 Fupptt 71 A=3 22 5444 ols54l Zeke 2R3t
Al &1, 7]& ol 5B AIANAZHMNO: Mobile Network Operator)®] HEZE
tfsto] o] 584l AHIAE AFdhe ARIARE ougttt.

22) 35, QAEgol, Wy, A, ZFulol, WA=, A EQ ofd;E, oo},
A&, AT, YEHE, L2go], EAE, X2EZ il ARl A9, A9,
=, "=

23) ol&¥2Hmargin squeeze)old X8 FE APFolA A|ulA] AFJATE v
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2 kel AAAo] SRR AESH o] OECD 27t Solis Addos
g 7R w) RS Rk ok & 4 Ao 9R9 A9 20114 T2
712AARIE, A38% MAL 5 SMPQI SKTO| ErjAlEoRs Hulsigial
Erti7ie Am7FRI(retail-minus)” A2 APFEIEE AAH 90t 2025
| o]% Zujth7to] gt A= AR AR Agkstel 0] £3589 5
ot §HsHES 7R =] AT

H2-6) OI5SY Z0HA

3 =7t
MVNO #0153 QAEZo}l Y, L2go|(SMP), ELE, F=(SMP)

H7)o]|, ZFH|of, ofd:E, HA|F,
rE9o] Et zmaEzh AH9Ol ulE
Z+&: Omdia country regulation overview U & 38t

29

[ 2-15]00141e} 2ol Zt=9] A dgt 71dAE CAPEXS] Aol sl
A EE MVNO H&o17et 29 1A7F Sl ¢ 7H9AE CAPEXE B R
2 & 4 vk 59] 2Y 9F-E Faols =ket 284 o2 171 7R
g CAPEX ZAzto] H|s MVNO & oF-& FIsh= 499 7FIAE CAPEX
A7 H & A& D 5 AUk ol ¥4 AEsigiRe]l MVNO H&97E Ba
St A9 AvlAIgelAY] 714 ZAo] Edse] wet FAfof gt 2%t

A2 AA Eol FA o] Aashe Aom Helh

_th

p

)

A3 £ 7 oSS Ao Saste] AR TSl vgow
WEE M9 oulshe, ol et HAEE anjdolid &
vju g 52 TARS W MVNOS| olelo] ef(+)o] HiA] SHelshs e ofn]

24) =Ht71E AFgshs S A Auf7tERl(retail-minus)¥ 9717 1¥Hcost-plus)
HAoZ FHE 4= Qlom, AujrFEQl B2 MNOS| AufH|goA upAEH] &
gln] 7F=5t v]8-S ASt HES ToujdiriE AAsH= HhAlojoh
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[ 2-15] IR FX1Q| 27

(=] (=3
Q| Q]
o o
N &
(=] o
s 48
8 )
Q £
Z E
> ©
(=] (=
=g £8
84 81
0 T T T T 0 T T T T
2005 2010 2015 2020 2025 2005 2010 2015 2020 2025
Az Az
l No regulation ~——--- MVNO access No regulation ~ ———--- roaming access

Z}=: Omdia
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A3% SN AEZol TR mXE IF B4

ALE 8

3 7le A 5ol vAle 2l disl 24dH. HERD FAE 245k 89
<= HEHA 7l Aok AdA =4, A4l B, &5 &, 48 A% 5 09

At T E/ﬂ/‘“’*ﬂ 2ol =2 3 vE 3 Y Ao

71E AT BRAE SANGE 3390l MEND F4 2 G40 A
GG F W] WAOE 25t k. Q4T B AT AU A% gL
&

Fo BHle] FYYBY T4 BAS 4

_:

Hole= WMHINGenakos et al.,, 2017; Pedros et al., 2017; Grajek et al.,
2019), ARG} T4 v]Adg BA Hoto] st IR BAE 85t

+ "ol tHHoungbonon and Jeanjean, 2016; Bahia & Castells, 2023).
ol & olAe F 7K WAS BT ARESH] ol s-SAIA A BT FAF
o] IA /o) thsf] Fgotarz}t gttt Omdia WCIS ¥ Worldbank H|o]E 52 2
&3l OECD =7Fe S42= ol5dAA U QI5eho] T4l n|A= 3k
sl 45k, olFsAAE BAdR FAY] BAIQl o UARgO diside 5
ettt 59] olEEANARY 7Is Al Ao wiet AT FAke] #AZE 2t
A ol 7 AFoME olsEAl AHE &5t olsaAAEe] BT
Aol A s A4Skt gt
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A28 SAAEAR 7F o] CAPEXO] vl I 24

1. BM At

| o

HI

7F dloly 9 7| 2EA

£ BIAA= Omdia WCIS(World Celluar Information Series) Tl|°]E]
£ &850 OECD =7Fs SHo=E et o AR HESA TRt
UGBS AlEstlont FAME ARIAF Bi= QIbHHE AlEsHA] ob2 ARIA
HIESZ FAE Hste] AR 7F Q1o HESRA FAof| oj2A <
FE FEA FEsA ettt 2 9] B4l 20259 7|E OECD 387
=7F & 20209 ©]%F OECDe| 7Hiet &FH]|oH2020d 7Hel)et FAEre7}
(2021 71DE ARl 3671 =7F5 ZFstlow, 240 23t sig =719
ol FTANARE 1867101aL #4] 71712 2008~2024'dCIt}. (E 3 - 1)ollA%t
Zo] & o] BAofl4] AMgsH= CAPEX, 7FAFd CAPEX, HHI(WiES 71%),
HEHCH E2), LTE/5G HIS(%)oll Het 71284 vt 2t

1o

ok

E3-1) 71=3A

N Bt HEHAL =Ly gk
CAPEX 8,089 175.7 439.8 0.0 6,003.8
714 CAPEX 8,088 11.9 16.7 0.1 642.7
HHI
Tzl 712) 12,648 3,530.1 692.4 0.0 9,033.3
Revenue
=) 8,466 938.1 2,297.6 0.0 19,387.0
LTE Y1%5(%) 12,648 25.8 34.8 0.0 100.0
5G BI5(%) 12,648 2.2 7.8 0 100.0
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L. o] SAIAARL 7 Q15 AH

RS (3 -2)9)49} Zo] Omdia WCIS Hlo|Elo| OECD =7}ol|lA o5&
Ao A BAESE AFAAL 7h QISR ATERS o] 2005~2024E Ato] HEF
1070] o]FojxoH, o] F &5 Y& ul= U o|ATA 47 A|QshH BT
FEolA Qo] o]FojRl A& & 4= Slth. OECD(2021)0] W= (# 3 -
2>9] o5y A Qo= 201548 k2909 A9l Tele29} TeliaSonera 5%

Aol Zesilont, & B0z Omdia®] WCISOIM HEE= A
o Bajo] mebetaat gtk BA 77t Fet o]0l Q14ghEe iRk

o] BAE FE] A%t 3, 491 AFAAF B 4, 5 ARIAR ZF I 1°*°
™, oo m} Qleehgo] T niRle dF¥ol € + Us A= w10
9] ey A F o] oFolA] Aol 57 AFIARE =7= 37H

i&

I, YA = 470 ARdAIA 371 AFdALR QIG=grgo] o] follt. A 104
S 57°] 2012~20161 Afole]l o]FofA 20101 FHbol ARIAL 7 Q=g
o] A=Zoz o]Fojx AL & 4 9t
o] I7IelME 3, 491 ol sSAANRIAL 7F QltRolqlr] wieel A
F=ofl s 5ol digt $-27F 2A] FUT. vt o] AEtAo) B 19 AFIAE
oF 49] AFAAF 7t 1eebo] ARG =l Q3 SAEU=H ol= 491 AFFAA
d Golan Telecom°] A4 oHZFo =2 HEHA FA7} oj2f#7] wzolcth
olo] Golan Telecom2 At 37t 2% A%Knetwork sharing deal)& o]
Cellcom Israel®] ¥ ov] o]&stal I3, MNO W35S MVNO HolZ2 &
23k7] Wizl ojaEtd A g=ol ARl mAle dFge] ikl TSt

QEhEe St

L. =

ok

25) 9= £0], OECD(2021)°1A4E 20109¥ AYH9] Tele22} Spring Mobil 52 Al
T x5l oY Spring Mobil2 B2B 9591 AR AFYARE Omdia®] WCISA
= Z3E]R] ool B0 A5t TS OECD(2021)014+= 2018 S30f|A]
29] ISPQl TPGS} 39] MNOSQ! VHA 5% ZFHEo] 9lou} ol= MNO 7t Q143

o] ofy7] wj&o] XA A LJstA Tt

26) https://www.telecoms.com/enterprise-telecoms/cellcom-s-acquisition-of-
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(H 3-2) 20053 0| OECD =719| O|SSAINIRt Qledy 2IAE
HES -
=7} A MNO 2= Y ARAA}
o= 200649 287] 5 Hutchison Australia(4), 3 Australia(5)
J= 20109 2&7] 5 Orange UK(4), T-Mobile UK(3)
QAEZo} | 20124 487] 4 Orange Austria(3), 3 Austria(4)
ofd= 20144 287] 4 02 Ireland(2), 3 Ireland(4)
= 20149 387] 4 02 Germany(4), E-Plus(3)
AL 20159 3871 4 Ymobile(4), Softbank(3)
o|gg]o} 20164 3&7] 4 Wind(3), 3 Italy(4)
Odido(ex-T-Mobile NL)(3)
gdzi= A
e 20184 4271 4 Tele2 Netherlands(4)
uj=t 202049 1&7] 4 T-Mobile US(3), Sprint US(4)
o|AzkA 20209 287] 5 Cellcom Israel(1), Golan Telecom(4)
1 Q143 A-%E Omdia WCISS] 3 AjAo] wet 24
AT 21H AE 71UA}; 7207 3t S AFFARS] ol s BAIAIA W
2 20099 o]Fo1F 2 Omdia

<3 B F=

o
D B% AL oY

F
-’f?%% Sy
3) 35 Hutchison Australia, 3 Australia®] Q1%
glo]EAelA 2006802 FA|
Z}=: Omdia
olof gtsf| QI=gHo] A AR A= o] F AZ F3
ofs o] SeUEA QAL AL ALH o Fslet Alds olc. vl
|4+ 20119 AT&TS}F T-mobile®] A4S ALt 24 DoJ(Department
of Justice)7l g AFFHgol Aol FAS & 48R 8= I, &2
At 59 BAVE WA 2 QI AR B AP 45E A7ISILT o
of wEt AT&T7F 20119 QIS T4ZHoz HYshct” IdE|aoAx
b olagiEe Amsigont AA 47t 37004 2

Vodafone® Wind Hellas”
golan-telecom-still-leaves-fierce-competition-in-israel
27) A& https://www.justice.gov/archives/opa/pr/justice-department-files-ant
itrust-lawsuit-block-att-s-acquisition-t-mobile#:~:text=The%20department

J
%20sa2id%20that%20the,0f%20American%20consumers%20who%20rely
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N2 Eo1=E B¢ oI5 BAINA 73780] AsiErtal wasf EC7F gyl o
o 2ot 20124 29 Y =945 F4HCo= %—iﬂdﬁkzg’ ool A=

B 20E st RSl S Q15
ABE A Folstglar 201649 F=olAE= 02 UKS 3 UK 7}4 Aol
7H QUge] #Qlo] 371 4 Sltk= A 58 EHIR EC7F A5@e SRIsH

%71% skt

=7} AlA i A= MNO
= 2011 AT&T, T-mobile
a8A 2012 Vodafone, Wind Hellas
il =1 2015 Telenor Denmark, Telia Denmark
= 2016 02 UK, 3 UK
T A5RE Mg A2 OECD(2021) wht 2+
A= OECD(ZOZI)

T 5kt olof wet 201249 o|F EColA AESH 7
(eAEdo}, ol =4, duta, g+, Yddt)o] BF 2
(in-depth review in Phasell) @AIE AA JA+-THE 5
2023). ©¥E 20109 9=9] Orange UK®} T-mobile
29| QIFHo] obd 54 FL2517] ol BA Agte] gt L7} A
o= Hof 197 dilphase )N g SeddE 5= At 24 =719

G m[o
E

o,

o

=)

rr
N
|

w

28) A= https://www.vodafone.com/news/corporate-and-financial/wind_hellas
_d iscussions
29) A&: https://ec.europa.eu/commission/presscorner/detail/pt/ip_16_1704
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TAZIEAA gt 7ERAS At AFGAA Fub 9 AR HizE, MVNO
A& o 73 5olqith

E3] BCY Qe T3 7| 2= AR Competition Commissioner)
o] wet E2A FEE7E st 2012~2014d Bt EATE QI (ord
T, =Y, RAEdo}, ojgEoh)o] AL Al ARIANA Fupg E ZpAE Wiz
MVNO & oF B3t 53 &2 QI7tx4o] Fufsw T SRlE whd, 2014
d 1149 AL Margrether Vestager® HFA o]%of= Q4310
gt SRlo] ¥ &AF2 02 o]FojA]7| & st RS], 2023). olof wet 2015
| dinp=9] Telia/Telenor= @l it A7 270] FotA b A
28 A2l Folskal 2016W F=olAe Aol gt $-2= 02 UKt
3 UKol digh Qo] SEAl 271%= shlthRs], 2023; Bahia &
Castells, 2023).

FotAY Aoz At Azt Al 7HA] f@oR FEste] 1 54 dis]
B aA gk 14 O8] ske A}O*XKmergecDb Gt 3-2clAek

Y Il =St Iy /\]E *PO*XKmerge trlal)«l dFole= (& 3-
39k 2ol AFFEE A=A o 34 olF 5dof i Ay Al 71
oz ZISHYIh 20169 ©)F S AESHATT FAkE AFAE /7]
mizof 2ol 20219 o]F g LAl Ferh oSS A ARdAe] disy
S Qe SHA 2 AFiAHnon-merged) 2 EASIIH. U=, F=2 4
F A AEsh = St AAR Q1hgo] oRoA7|= StgloLt 7

7} S AIAT} get BAolAs Hrw meElt
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[0 3-1] QE 30| M= CAPEX

1500
1

CAPEX
1000
1

500
1

o 4

T T T T T T T T T
2008 2010 2012 2014 2016 2018 2020 2022 2024
Year

Merged Merge trial
Non-merged
A= Omdia
[ 3 -1lolA= AT f30l W CAPEXE Hlwsiqirh [1" 3- 112

AT AT wE CAPEXE UEtHe 22 oflal QIe3hES stAY Al

S AFGALY] QIeE Y A% CAPEX7F 18-S okA] 92 AMJAH] CAPEXSF
ol@A tEXof| dis Uepdct AFTHS T ARFAE QAeES oA g2
AFAAIR= 20108 2E7HA] CAPEX7Z} GARE Ao UeluA|at thg=9] 7]
o] QIS =g 201099 FFF o]Fol= QAFEES T ARIAS
CAPEX7} B &2 Z& ¢ 4 Stk IS Amst o Fakd ARjAte
739 2010¥7HA] CAPEX7} B &9} o= u]= T-mobile 5°] 3G ¥ =&
QJ5f &3] FAEIG7] Wl Ao R Holth i ARIAEY QI4eh A7t
FAHE 20154 o] FHEE QIeEES AEg AFIRHES] CAPEXVL AS3ES
oFA] 2 AFGALS] CAPEXS}F fARRH A

(€]

l

% & 9k

mlo



56 719 25-18

[O2 3-2] Q=g R0 ME 7IAXIE CAPEX

S -

9
S
a
3
2
>
Ww |
o —
<
(&)

=

w

T T T T T T T T T
2008 2010 2012 2014 2016 2018 2020 2022 2024
Year
Merged Merge trial
Non-merged
A= Omdia

o2 7HIAFE CAPEXE HIZ S o Q-3 oF AFdAF 184 &

2 AR A& ALAA] HISA 7HQJANG CAPEXVF 22 A& & & A
(19 3-2] 0. 53] QI5o] gds| o]Fo]z]7] 1l 20109 o]Hol=
7FAAE CAPEX 2to)7} Ity AFdRIet Qa8 ShAl e ARIAR ZHoll
A ot o] FFAIAPGOlA AR ZF Qlego] 2hds] o] RofAd 20109
o S5 ol%olli= A T ARIRLY] ZHQJANG CAPEXVH B & A & &
At ETE JISFAHS T AFGAY B AT 27 B B8 S5l w7t
UAFF CAPEXS] So] A3t 2 & 4= qirh Lo 53 o 5o TA Gl
o] 20209 o]%ol= 7}AAY CAPEX7} HF GARE Zog Holtt,

A o 714y 18] 952 7199 ARPUE BIZHE Wl ARPU= U<
48 ol BARle] dAl= A wid QlstE= A
AR HiRES] Qo] dRH 2016W olFole= QS
ARPUZ} I8A] @2 AFGARES] ARPUOY BI8) ] &2 FAE Btk & U

¥

FHE T A THA e AYA Hef o %2 ol BT T 5oL
Fof thl FARIE PRE B S5 U1 Q5T 3 AL B B4 UG



[(3 3-3] 230 M2 ARPU

o
< A
o
&
o
D2
it
oc
<
(=2
@
o
©
o
b T T T T T T T T T
2008 2010 2012 2014 2016 2018 2020 2022 2024
Year
Merged Merge trial
Non-merged
b Omdia

3. M3 @7

AAOA QIghrgo] WS A9 A W AR o] Zhash] wiEe] 7Y
LﬂE°J3 24 T 55 I B4 P9E o AFHo = T 7HsAo] Ytk
B3] SANAT 22 3 Aol Ae Agipe] ukgo] wel HEHog Pust
7Fs7dol 7] tiEo] LE AR BAE £ole B9 T 7FsAE Atk 1
gt g2 3 A= pgHo] o]Rojxe SHE 584
(dynamic efficiency)Oﬂ o5 EA}staiz} sk f110] okl 4= Qltk(Pedros

et al., 2017). AsPFHO R F19] HAE Hsto] T tigh 7|tfeelS =
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Q18 71949] Folio] 7SR A9 B4 ofg Sty ofojicy.
o

oje} st FAIAPGONA leergo] FAtol| A= gl Bl AF A+

7} 5 o] £k} Genakos et al.(2017)°4+= 2002~2014d Afo] 3378 =7}
ijd dlolHE &89l olsasAARNA JAFPH o= AJR} 7} sk F
F FA] A= gl dsl AmES=T, 4 23 JE ARIRY] FA=

19.3% S7FSFAAINE ARIAF = AR Qs AA] FAlol= ot J3Fel fl=
A& Btk Pedros et al.(2017)04= LAEZ0L9] 3, 4—?4 AAAL 2 Q1%
o] LTE YEHA AR, /2t £& 5 HEHT S8 ¢
£ olFAHEE Y(difference-in-difference) 2= F-AI3F A3} Q153
3 F4o] 3R] S vA= AR Ytk 4 Ay A2 LTE
AMEAE 20~30pp S7HAIZAL, ARE Sk 4Mbps, HRRE Sks
13Mbps S7HAZtt.

%3t Grajek et al.(2019)°14= FHOA o]Fofd 5719] Ql3hy ARI(2A
Eglo}, dinjz, yd=te, 18AY)E o]HlE AEU(event study)E B80T
A olF Mol Ik AY FA SR olojA= FHIH BE&A
(dynamic efficiency)2 BT} Lin et al.(2020)914+= v]=2] T-Mobiled}
Sprint @0l s AlEdoldet A} 2 LTE AR F820 IS
old 2o 24519tk Lin et al.(2020)0141% AA FHo] 201640 o]Fo]
A= ARS 7Pgste] EA5EItE. Genakos et al.(2017)¥F Grajek et
al.(2019)0l14= Ao Q] 7HA FAP7 At o= W] wi
ol5 Atolo] HHQ AL AUth= A& FF5HH ol RHIEA] A5

M Be FA7F S7RHAY daste e 7RIt AS ArstAl=

th % A5 OR AHHo] Fobd 71AS A BShe AR o]

O

of
o]

Ok

_lﬁ.

rlr -{ol'

50
JlN

30) UlgstE A3ty Al 2004W KPN# Telfort, 20099 T-Mobile¥t Orange
A7 B 23,



A|AL 42 AR 7}7&]1:- e v ‘Tx]'l:'— FaAle A& & 5 AUk
HHA, Elliott et al.(2024)°l4+= +& X (structural mode)S S ZHA
o] 5-FAIARl HEt AlEFoldS B3l ATTHOE ARYAF 7 Eolt= 7
G FYT A FAFACE ¥ Y2 HEHT FHFHHIA € £h)S IS
T k= AS 2o o] YEA BAF 884 Btk AS EHch
Iy Qo ® YEYA FH0] FEAL FAof 4R 7HAH0] EobA <l
FAHol aHR A FTIE olojRA= gethe AE EIHh Elliott et
al.2024)°M = Aoz QI3 129 BA| oliE V&9 “Al(economies
of density)2} £32] HA(economies of pooling)Z H&Esto] Aottt d
9] A= dlolg Ado] mE A &4of s ol 5-SAAIAT} JAFEETH
E2 Ao JIFLETE W2 AqET ¥ BEF 07 AH|ASH= S Quljt
th & A4 B2 A2V SLSIE ARIAF 7 A2 Ae o agFor 1
A AHAE ASE 5= ok E99Y BAle T SAAIAPE ARk 1A 7)dta
FoTE ?J‘?l‘:}tq S AFdAbE Al 2AA B aEXor ¥ &S £
Histo] LS S0 /2t £25 S7KE 5 Ut 2= A% &5
o] ZA ‘TJFE} A-E2 avRL 4 FHE o]ojd 4= Ukl W3R
Ty QlRtol wE FAF Hsket YIEQA Aatof w|A= el REEA] 2
WFO R o]FojX= AL ofd = Utk ApPE o= Qs a&4do] S
He B¢ UIEYE FAPE dastEete HIEYA A= o Uokd 4= 3
AFoNA ol sS4l 470 AFAAIQL 7350l HIs 371 AFdARQl -
EfT BAe} At B Hojuths AS Hoj IS UEYS FA 2
ol FHA = v ACE AT 4= QItkBahia & Castells, 2023).
9, Bardey et al.(2020)3 Z-=Z I Atolx= Aol HEE USFE =

7t AAEL GolAle AL Hol/|E stirk

(o]
-

rH
o

oZi

rE
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4,

X

HI

7F 1RRNEY 24

2 BIAoA= 4 1A FS ARES] Agrgo] CAPEX, 7HIANSG
CAPEX ¥ 7|&AHE §gof v|2A]= S BA% AR B3R = &
B= A Sl IHAREFS ARESto] AT HPHS Merger, ol =
AEgHo] o] o)X 19] k& FaL YA ARdALe] 09
= Foste] Qdgehgo] HESA FAlo| vA& 83E EAstA et (4]
3- 1ollMQ}F o] F&W4 4, o= 1 CAPEX, 21 7FJAFG CAPEX ¥ 7]
SXE HE(TWDE ZFoloitt 71exE ¥4E= 3G, LTE % 5G 7HIA Bl%
< &0l AEstglon 7exlE Wgvt o AR YEYA Hgle] ¢ HE
Al o]FojA= AL ugtt). (4] 3-1DolA wiG, Sice iG= 3G, 4G 9 5G
£ 9gulstar wice j 7IeAdelM Y 7RsAl, sic j 71eAldelAY] 7HdAE H]
< 9uigttt. 71&Ad 7SRl 3Ge] B¢ 1, LTEE 2, 5G= 328 %o 3
G A=o] TWIZL 2255 7|& Aol ¢ w27 o]fojxl ALo&E Kyt 7]&
AFoNA= = F V}%XH o] YIEQA gl nA= JFE 73
ot7] flsll AA AlolE AR2w|Ee| FAfiber)e] RN 9] H]F-Z APY5}
T SFAtHMajumdar et al, 2019).

_

TWIL, = (W3Gx S3G) +(T4GX SAG) + (T5Gx S56) (A 3-1)

Aguls X, ol MEA(revenue), F4/3%2 Hetl= HHIL LTE 9 5G 7t
AR} vlFo] T, Ax EHE BAS] ) Ak Hr] WSS 2T
. LTE, 5G 7FdAt ¥l22] B¢ At Aldi7E =dd 27]= YEHT #4471
Gs] ool Zg I LTE, 5G Ztztoll tish 7F4AF 71 5% vutel -
AR Zsilnt. Qlaggol ARIA miE e, HHI

= o]
5o 9= & & 3l ol Wl "M t-17]19] ARHlagged) Hez Zo}
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Yy =a;ty, B Merger;, +B,X;, te;, (/51' 3- 2)

IaREFoR AT AT (& 3-4H9 (1)olAL o] ol AIAlA
o] A2 AR Al CAPEXOl= F(+H)Q 92 mIAIY +2I5HA] k3t
I CHE 3-DH9 Q)IAAY WiEd, HHI 5 SAHSE Zgok= 43¢ F()9
Y& UAARE ods] FolshA] eddtrh. Iy A2 7HIARS CAPEX
o= R F()2 T2 A= A2 & & ATk ol mhE 2o

5 © 28R o2 ARl HIsf oF 17~20% 7

L 7}?JZ}% FAE Bt Qe A= YEIHH((E 3-499] )9 (4) &
wdst] AsiMe 71
A CAPEX7} fasit|ate HEHS FHo] S /iddt= Ae 24
a7t Slnh A gud oE ARolAY] 24AY A2 °35H F4
o FHAQ T Al Aoz 4T = 7] WiEelwh. Ornaghi(2009)
oAM= Alf e SHoR AeFFLR A R&D FAVE Aashe A B

E

olF FARE AT mzAE Qe FUSHA B2 o

&
=
o
mga
=
H
1o
th
:
g
ox.
i,
o 39
iy
A,

xR
FIF
_O,
r
rO
i
ESE

€ Hess Auie b LTE =% AVle 4 visole et 990 ¢l

Jout 7IRIAG BEAls ZAA7)E AR et 5G A7l 893t gifo]
e AL & 4 AU ol LTE = A7) 7% 37P71 o 7Hdet 719)arg
FA7F A4 A0 B 5 Qlth ARIARY] W& A (revenue)> CAPEXO] 34
Al FFE A= A= Yehgou, 7HIRY CAPEXOl= ol 93k vl
A = Ao® YepEth AP FAYe] FAlol A= Eﬂ% AEES o
Al

HHI7} 715 7132 CAPEX7H B $7Fehe 2t € 4= 3ith o]
A1 0] A A& AAALZI0] H| AR USE B} ¢ wo

Ehyict.
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o 3-4) DHENES ZuKs4E 0|STK)
(1) ) 3) 4)
In(7+4AS In(7+4AS
In(CAPEX) CAPEX) In(CAPEX) CAPEX)
ol 0.128 -0.183* -0.132 -0.224**
T8’ o
(1.04) (-2.47) (-1.49) (-3.01)
LTE ] -0.0520 -0.0891* -0.0631 -0.0813*
(-1.41) (-2.52) (-2.00) (-2.46)
56 1) 0.115* 0.0926* 0.0821* 0.0877*
°© (2.09) 2.21) 2.07) (2.05)
] 0.568*** 0.00785
=0}
e (5.26) 0.13)
0.662* 0.613*
HHI (2.56) (2.04)
N 8,071 8,071 8,004 8,004
A% W aT
(fixed effects) O O o o
1) S S t-statistics
2) EEAN= o E FHAYT
3) * p<0.05, ** p<0.01 ** p<0.001°14 o5t
A&: Omdia
. DID &4
1) DID
E Ao Asgo] o]FojZ AFQALE iAo R MG Exlof ths| H|w
B} [O7 3-4]049} Zo] Ql3hy o]& CAPEX7F S715k0] &2 504
QA=A G 7FJAG CAPEXE Q143 A% 271619 0 o]F ZHAsH= ot
S Hole= S & 4 Ut ol F ARAR}; 7F Ao R AX BAF vt
S7VelRou 7R S7to wE 1o AHAo Q9 7t BAF FEE

leergo] o]FojA)7] A

2 Holt}, 71JAd CAPEXE Ql4=3o]
Hlg] o w2

ool 19

FEZ T ]OP‘

>~E )
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(72 3-4] QM4BH AP0 T2 CAPEX % 7RIXIZ CAPEX

o
2 '8
8
21 g
— n
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2% 5f
> ¥ <
w o
o
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'l! o
o
@
o
o |
o
- o
o
T T T T T T T T T T Y
6 4 -2 0 2 a 6 8 10 12
merger_t
| CAPEX per capita CAPEX

A& Omdia

2 oAz S & ARIARE AX|LE(treatment groups) &, 14
A5 B5A| 15 (control groups)Q &2 FIil o]FAE R
Ao oA 8vE S5 olFAHEE P2 AA]
TIFOIA AR AR ARG A LFOIA AR A0 AEgE Blaske] <l
HNHAE Sk FAlolH, o|SAERF ] F442 (4 3-3)3 Atk (M 3
-3)0lA Post= A o]Fo] 19] g2 7HI TR0l AL, Merger = AA]
I59 A9 19 32 gu|doltt, ARs X, 9 AS o] 1Ryt
SUSHA ZF3I

]J‘.?,l"
ok
filo
>
H1
_O|L
)
§2
rlo
>,
41 =2

Y, =Byt B Post,+ B,Merger, + B,(Post, x Merger;) + B,X;, t¢;, (A 3-3)

O|FAMEEYP LR EAR A3 A 15 Bluste] U432 CAPEXAl=
FYet JFol Y= AoE Yo 7R CAPEX = F9otA H(-)<
Q= Ao YeEFTH(E 3-5)9 (1), (2) Fal). ESE A15ES 5 A
JARe} T2 A k2 AFFA Tolle BAF 571 & BERER o= EAAR Apolvt

W= = ek ool mEt At E Alestl o FAbE ARIAREINEAL, 12l s)
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e FAIEeE Tl QIsEyo| o]Folx =7l H|wsk= A9 A" HeF
(selection bias)& &Y 4 AH(E 3-5)9] (3), (4) F1). & IF=, 1]=9] 3

9 A+FHS Alwot
Aot Y BAIES A4THES A 1F0 g Fil BA5HE F9oE 9l
o] 71IA CAPEXOl A= JFo] footA] 2 ZAoa yepyth
RO 2 (H 3 -5)9 (5)AE Aol 7&K 7wl B Gl
ol A5kt B4 A 1492 EYA CAPEX ¥ 71IAtg CAPEXO
£ ()9 FIFE vX= ¥ 7RISt 25]8 K+ FTFE vXE AL
2 U o= 5Y% £4F 39S AEstH e Qo] e 29 7
A 832 o U2 YELT F4S 74T 4 Stks AL ERIth= Elliott et

al.2024)9] 23t dARIG. & Aol w2t 7MIAY CAPEX7E d4

(E 3-5) OfSA=E=Y Znt

(1) 2 ®) @) ®)
In(ZFI= InHIAS
In(CAPEX) CAPEX) In(CAPEX) CAPEX) TWI
. -0.245 -0.392* -0.153 -0.306 0.609%**
ol4=3ghy
(-1.50) (-2.23) (-0.88) (-1.36) (5.13)
A 0.676* 0.672%* 0.689 1.285 -1.144%
(3.33) (2.99) 0.91) (1.27) (-3.34)
i 0.789 0.031 0.845%** 0.123 -0.118
=7 (12.77) 0.42) (6.53) (0.40) (-1.26)
~ -0.0626 -0.0880* -0.387%** -0.446* .
LTE ¥l (-1.57) (-2.02) (-3.90) (-2.72)
- 0.0725 0.0792* 0.0199 0.0409
5G "% -
(1.86) (1.99) 0.23) 0.38)
N 8005 8004 544 544 8443

ZF: 1) 23 QR t-statistics

2) BEQA:= IR o R SHAYY

3) * p<0.05, ** p<0.01 *** p<0.001°1A S-<Jgt
A& Omdia



Stef2te o] 9] AAl| wE ACoR o35]H YEQA FH2 F4E & A
o O AHat 7RG CAPEXO] PRl ¥ AHEES W 1gavs
FollFet 2ol HHI= CAPEX 3 7HIAMg CAPEX°ﬂ B 5 )94 IF= v
+ 0= UEth mEA CAPEXOlE st &9 9FS mixlou,
7FAAE CAPEXOll& oot 982 mIAA ‘Eit AT eI

2) oHIE AHT Z4
2 BHUAY EAoA ZIch= 1049 A X AlFo] HE A
APi(staggered event)o]”7] wZof| o]SAEEF(DID)E F7d5k= 747
AA] o] wHE HeH(bias)o] B2 4= Utk olof wet & HojlA= oJHIE A
] EAX(event study analysis)oZ L&A FLF TAHAINEFH(two-way

fixed effects, TWFE)O.2 ZA3}1A} oty =4 A& (4] 3-4)9}F Zt}

o
o
2
i)

i)
i)
)

i)

= Z'le[tijvz':]']JFBXXi,t+a’i+7t+€i,t (él 5_4)

j=—1

I(A) = 1if Aistrue

0l

N o ARARHG)7E IS 3 Akolal UHA] (X, )= olFAHER
F(DID) 5YsHA LTE 2 5G BlF, HHI, "l&d o] 2=

[C13 3 - 5042} o] oJHlE AETY #4072 Ql4grgo] CAPEXA WA=
FFS 241 A QIEEo] M) oldol= BRFA 7HE(parallel
trend condition)& o= A& & &= Utk ol= Qo] o]F0f]7] o]
A 717kl AXNAHEE 713 vHAY GBS T4 A7 SAA
B s =4 dthe A QulRitt

1y olFo] ASHE FAF Hok= 71E A

>

B2 48 4 9Ieh A5 o)F ol SEANHNA CAPEXS ARS 1 9l
SerEe o waw} TR e A 2E SOISHA ThEA %S A0 et
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[12! 3-5] CAPEXO| DJxf= Q=8 &7 2+ FK)

HMHU lﬂ
R U i1 \

T T T T T T T I
8 6 -4 -2 (o] 2 4 10 12 14 16 18 20
Tlme

CAPEX
0
H———

® Point Estimate =~ —— 95% ClI |

A& Omdia

o2 [O9 3-6JoA9t Zo] 71QJA CAPEXO| WA TS Ames
Ql=ghgo] WAs}| oHoll= BYFA| 7Fd(parallel trend condition)&
TEole ZA0R UEhgon, IS ZHIARG CAPEXON |-9fskAl #(-)9]
: S & 5 ASdTh Y olF FE FATF dAEHI HYR SR
T2 AAE el wet et £ Hl-go] FAasks ZoRE E 4 itk
ol AR SollA 4ol R&DO] HlXE FFof Fato] o]FolH 7|E
A& £°1, Ornaghi(2009) 59 AollAl= A2k 9]
Ao Q4L R&D HSE(R&D/Revenue), R&D *“*]'*é(—OJ/R&D
AZ)o FAAQ FFS vA= AR UERTE Szucs(2014)9] Aol e 2l
2 R&D =FH(efforts)l] FHA S mA= 2R Yeh=t, °]
R&D Z7o] 714l AlA(horizon) E =& ESH/S HIFOE o]F0f]
o Q15=go] 2ol ©71H 49 A4 JJr FAsh7] o8 Y R&D7F 4
oF7] QECE Holth T2y BAKIIoA Qlgtyo] 71Q]Akd FAlol| uA]
F(-)9 dF> EAt oA 9 o] FA| o] mE A oR Aok oflA]

R
;v
@
jg
e
BY
ot
_r;

e e

rr >

3’1?5
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ololxl RAHQ FaH H4o] o]t e & ek

[0 3-6] 7ZIUKIE CAPEXO DjXf= Qg 3717t TA)

l()__
R

o

T

3

Qo

39

b}

o

>

N

o

<~

O

@

"_ T T T T T T T T T T T T T T T

-8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20
Time
® Point Estimate —— 95% CI

Z}=: Omdia

ER # BIMME Qlehgo] HIEHS FA] vR= el ZIeAlHel
e o 4 gleng Aol Ale a3E LTES 5G 4 A A7z
ZIeNHE FEote] AHET. LTE FAPL S22 o]Foidl 2012~2014
WS A% 2010~20169 7IXH& LTE F4F Al71= 23531, 56 4P A

AR o]Fof7l 2020~20229F HFste] 2018~20249-2 5G FAF AI7|=
w5tolo] o[E AEUE AlFSIYt [17 3- 710419}k o] BRPSA] 78S
o 45| TEA7IH, LTE FA7F o]Foixl 2010~20164 717k S<F Q15gHHo]
EA] mAE aE AuEE w A5 olF 7HYAS CAPEX7E H-osHA
Aaoke AL & S Sl
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[O% 3-7] LTE 7]Zt S9F 2lEHE §12010~20161)
o ®
3o
EEEEEEREREEEEEE:
® Point Estimate = +—— 95% ClI
A& Omdia

IohE o2& QIRo] 5G FAF 717H2018~2023d)ol 7HIAFE CAPEXO
o 53g AwE7] 95 2018 o]Hof Aghgo] o]foid ATHEFE, o
=, QAEEo} ofdAE, £ B, o|ATtd)= BN Qs B4 2
T} 5G FA; 7]zt o]Foi%l Q1432 7HIAG CAPEXO] WA= Fgo] 59
oH7] g2 oz Uehdtt & ol BAIAAAL 7 QI o] BAR <
3 71JAG CAPEXE W54 o] LTE Al7|of| Q1533 ARiAlol| 3hsle] &
ogt a3t Q9L 5G Al7lolle folst Bit gl Ao® UeRdth
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[ 3-8] 5G 7IZt S Q=3 §1K2018~20241)

<

2
I

CAPEX p bscript
2 0
— |
—_
—_—
—o]
o
—_
—e
—_——
—fe————
—_———————
_
_
_—
—_ o1
—
—_
—_
— 4
—_—
—e]

|® Point Estimate ———— 95% CI

A& Omdia
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theoi 4ol 71eARe] nlle YRS AW} Wt A&
o That e 3G, LTE, 5G Al ol554l 714 7hIAk ulselA 4l
Aol 7H5A1E Faa (4] 3 - DeflAfer Zo] 71 it SETWDE $X/2ks}
ek 103 3-9elMet ol 34 2t ASFEe V&R A L

PR Ao uehdth WA MY A WS Ao vekt

2 BuA9| 2y Aol mEw 5P oR I8 7RI CAPEX: H4s

2

o

N

—_

I‘

Fot 71& A AgE= o FAEO] Eliotte et al.(2025)2] 23}l IX|sh=
AL & 5= At} QS o g AR} 47t Folte AL U5 AH B
do= ¢ U2 HEQYZ FEAFAHIA E £)S FEL & s Ao Hel

o HEHZF H a8dor S =4XY 5o 8 g2 487 2HEHH
A A2 FAZE O U2 7le AlEel 7FesiAle Az & 5 Ak AlEAl
AR QI=ghg] #e AFY Majumdar et al. (2019914 % AR JF=
£ =071 At A2 Al AlH A ffiber) 75 H=oll 384 F

= %ol7]
ol Zoz Ueht B A7 Fueh Ixsks AL & 4 ek

60]

3) Propensity score matching

Aty AR o= O]EOVIX] 271 mEol A WA
(endogeneity)e SAZ 7} St Aok 242 7]
I o] AEEo] loH ol B A dFE &
Ast7] $1sh PSM2 Aldgste] A5k Qletio] FAto] miAl=
St 71& Ao = WS BAI5H] I8 PSME o]&5FAtHOrnaghi, 2009;
Szucs, 2014). PSM 42 9ol A= &EQI propensity scoregs F45t
of M7t AR ARALR i E #EATE EEFSto] oHIE AHUE 985t
Aot "fAoll= nearest-neighbor matching WS 2853, HHI, AFARF

&, 7R = 2 jEHS AR sko] 23 HEP O F propensity scores
ottt 34 2y} At 7RG CAPEXl FostA F(-)9 F3F=
A= A HoFH

RV
ol

o

2

i
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[O2 3-10] 712K CAPEXO]| OX|= &3}

® Point Estimate Imel—* 95% CI
A& Omdia
[O& 3-11] TWI0f| DX l= &2t

TWI
0 5
—to——
lo——
—
—t——
—te——
—to——i
bt
e
ey
e

T T T T T T T T T T T T T T T
-8 -6 -4 -2 o} 2 4 6 8 10 12 14 16 18 20
Time

® Point Estimate ————— 95% CI

A& Omdia

(28 3-11]94+= 5Lt PSMI}F o[HIE AE Y EA4-S o]-8sto] At gk
FIRI TWIO vX= FFE B0, 4 23t o[HE AEY] B4y} updt
7HA &2 QI o] BAANRIRES] TWIO 378291 Fdo] U= Aoz Yeprt

[©)
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A34d <o UAF(nverted U-shape) F4

—

v/ [23n-1v]

A

o

& Ao+ Omdia WCIS, Worldbank 5°f Elo|ElE &5ty OECD =7+
SHOE o|FEANNE Aol HE/A TRl v|A= el s o UA
P(inverted U-shape)Z F43Itt. 7|& A5 AWSE o FA4FT g4l
Sto] 7H ti#EZA Q] AFE Aghion et al.(2005)& H#S 4 Ath Aghion et
al.(2005)0l14= d=9] A 7190 tlolEHE AR A FAlo] o UAFY
TAE 7tk AS B} Aghion et al.(2005)°4+= o9} 22 FEj7} o
G A9 Fxof| whebA EEiiths A2 B =t neck-and- neck AHA(71Y
2A7F AL A LrE BAol &l o B Sk HHY

o 7hEeEt AR LT (escape competition) EX7F Aok YER AL B

E 719 7t 71e ARPE  ARdolM= sHEA ()9 2t driFeE o
Ate= A2 YeEh 5 719 2t 71e AR A2 AAolA = AAo] &b
g4lo] o 7hEA S7KsHit. Schmutzler(2013)914= A4 o] &

Aol Y2 mAE WFol ™ol w=Et vE & ok A& HleH, 55 o
AlElgo] B2 Aol Aol BHSHESE T4 384U dF= A= A

® rJ:i

o
— @
_th

o] 5 AN BT FALY] A sl th-2] AF &4 A7 JF
ot Houngbonon and Jeanjean(2016)°14+ 714wy dlolgE &84
ol F AN AASR FAe A AT A AASRET FAF bl
= 9 UAE A7 et AL 29t Houngbonon and Jeanjean(2016)
M= 2lH A4(learner index)E E8sto] ARBLEE SHsIAH. olE22
2 24 Ag+= (7 -G)/PE F4E 0] vRCHE-3AHE)E 7R Uw &
o 799 vl s ST 2y SAREY 7HEY S0l oH Y
Houngbonon and Jeanjean(2016)°41= &Y A|4=9] tig]¥<4=2 EBITDA/W
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Z%(Revenue)o] AMEEIRIY, A A== 2lY ASE ol&sto] 1-81 A&
Z23199tt. Houngbonon and Jeanjean(2016)914 43t 23} 7]H9] o]9]
(profits)o] "&H(revenue)? 37~40% T=(BRALE7}F 53~60%)S HoH 7
o] S7ILTE FAE SR, 11 71 olsiRl F9olle AAo] Astae=
FAE fachs S ERltl High & FAks 7199 o]ejo] &9
37~40%R1 739 HHAS & 4= AUt o] 2ol Bahia & Castells(2023)0l14=
2011~2021d 9 =71 dlolg 9 AB GMM(Arellano-Bond Generalized
Method of Moments)Z &850 FAIAEOA o UAY BA7 dHsk= A
Bt} Ariansyah and Nuryakin(2019)+ MNO9Q] A&} £x}19] A0
sl = HlolElE o] &3l &Alste] o UAE #AVE dEehs Bl W
2 0.612 43It
Y, BRAEY T4 E 4l 59 TAll disf AFoE BARE A &4
Sttt Abate et al.(2020)°141= Aol © J5E4E 88
A 5 A AT ¥ Holuths AS HAAL, Genakos et al.(2017)04 %=
Aol ¥ HFEaE 8u°] § w1l ARG BRI Sk AE B A4
Ayt BXo] TAZF AFAS EYt Jeanjean and Liang(2023)°4+
2871 =7K2010~20209)F HFo2 AR 371= o YFE ol 5-sAlAE ol
ARARZE 470 EASHE AR 7HIANE FA1eE glolE EdlY 77T B At

oX,
=2
1o
%
B
)]
N
I

TolA= oleEAl Aol it =
_)]K_

S 8H4] 9ot YEYR 54 $AL o 5EA Alf A3te] wet b 4 gk
42 atoiste), ol Wel & el OEEANE 24T M= %

o
r

A9 BAZ LTE, 562 AthS FEste] Z24sto] o5 APt 71& Hmof
whe} oj@7] Yepxr] Awnud gk
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2. Hjojg & 2

2 HojMe 49 dojA ARESE Omdia®l WCIS?t Worldbanke] World
Development Indicatiors& st & UAFY TAE 43 & EA4oA=
36719] OECD =71 Eghslal 7|7+ 2008~2023H 07 g5, g 7|7t
Ao E ARIAF = 183710]th. oS- SAAY AR UEHZ] §%

Z#=Z Houngbonon and Jeanjean(2016)9142} Zo] & A5 &-&3ict
% 74779t (emprical proxy)= 1-84 A¢= S 2y A
+ EBITDA/" &M (revenue)S ARE-sto] o]Q] tfH] npxlo] Y45 HAYFE7}
=M= & Qulettt. EBITDAS} vEdo] ozl A5 U A= 19 4
= 7HA =1 A7 e 0% & =3 AEi7F ok Aghion et al.(2005)°]
A= 8y Ag7t A9 9 E A D% (geographic and product market)O]]

o Bo| oEshs HHIO vl8) o the AE el

A

C., =1—(EBTIDA; ,/ Revenue; ) (4] 3-5)

Omdia WCIS AEE &84 7t 2719 B4 ARLE(c )E ALY 4
BRE7E =t AL AR o] Yok AZ migith 20239 7%
OECD =79 #t FA7d=s 0.57°1H 57PE= S 1 LAEop}t 0.37
2 7P o EARE971 0.822 7MY w2 2 VIS99 & #HY A5
£ 283t BAEE S4shd F71E9] A5 W= ti=] EBITDAZF 0.332
= Yo} Aol 7P &StE ATl & 5= JloH, RAE0Re] FL 7Y A
WohA] o AFo® 2 4 Stk =2 0.65% 184, dinta 53t oA
Be7t w2 50 &3

o &

ﬂl

AA

==

o
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[O3 3-12] OISSLAY ZdXk:

0.80
071 0.71
070 0.68 069
0 0.6 0.66
061 061 "
0.59 0.59 0.59 0.60
080 057 057 059
052 053 053
0.49 0.49 0.50 0.50
0.50 o 047
0.45
043
0.39
0.38
4% o7
0.30
0.20
0.10
0.00 - . - "
S =3 § ou E ~ 3o
R W T o ar 80
o £
=3

= K
_160{

e _

2l
2l

ruJ 5 m r\
u (IN ®
S

olguc I

29
2|0}

2} Eu|o
OAEL|

ofo|

=0
L

A& Omdia

£ HIANAE BAPES NEAD 4] BAS 2337 99 off 42

249
Y =atnG,+ 7'201'3 + Z 0pXpin Tv; +0, e, (/g' 3- 6)

k=1
v = SEHTE AR Y 7FIAFE CAPEXOlLL 8 A9l ¢ = &

oA el BALEE e X, o= 1909 GDP, 7%, AFIAE 7}
et

=4 21t

.°°

IE
=20

A (4 3-6) IYFINEGE o]&sto] g5t AR IEXNT 4
o] FAIS] tisl] okt <E 3-6)°14 (1)9] A9 2008~20234¢ 7|7to] HEF
zZ3E]o] a1, (2)°lXE LTE FF F4F Al719l 2010~20169, R)IAE 5G
FE A A71 2018~2024-2 EF5t0] 34519t (FE 3-6)9] (D~(3) &
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5 ARt BFISE(A0] B BUHU4E) 71IRT CAPEX7} Sk
A & % Ydou 27 4oly] o] ARFEI D 47 o4l Aol

EA7} gaslel AR BAVE 9 UAY FEE A RS & 4 Uk

AR 4 CAPEXS] fo13 Qe XA gk AoR uehgon] 1913
GDP2| A% LTE 257101 7139 CAPEXO] -2la] eke mlAu 4]
717k SR Aol 088 2009 G nXE Ao vehgr ol

145 =719 A8 01‘3] HEYA F50] 57100 HoAEJdAY S=mEo] Alqt
CAPEX ofgjo] A2 o7 & 4= gtk AL W= (D~(B)oA] BF /2
o FIFE PIAA] g ACE UEHTH

7FIRFE CAPEX7F A7} H= AR EE AvsE W 2e 77 295
£ Aol BRZET} 57.4%NA4 742G CAPEX7F Hdi7h =9l LTE 35
71ol= AP A7} Hs A E= 54.7%011L 5G FAPE HUA7L He
=S 80.1%= YERHT. =2 AAAETT 65%= 5G FAE A7}
H= AT = TYoA] 3 A0F Heltk LTE £ 35710 471 %
A7 He AAYEE 54.7%% 7P 9o, ol HAo] B} [918 M
A= ZShHo|| wiEA| Tdols Ao®E & 4 Uth Houngbonon and
Jeanjean(2016)°14 AAZE 53~60%S FtHA|= A3 Ax AR 231
S & 4 2t} Bahia & Castells(2023)014+= HHIS A¥¥sg Fi1 FA
B2 FAY] BAC s o URge FEstet, AP HUATE He
HHI:= 3,600~3,800 Ato]Ql 2O = eyttt

", 5G FAF §5710k= ofu] Aol 550 7e B AH|A ApHSE FA
o] o]fojA AlRo] T AHAYARl Hox FAo| FAE Aot AR HRI
ot & Aol 7l& AEzRE 549 A dYog Qs FAF Hdig}t AdE %
A9 0E2% Yoz o= FFo| A mhxlo] ol&ofA XpA|sk= HIFO|
St HEHT FAks S716te 2o® AT o Utk

"
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(# 3-6) a2y Zn

(1) @) €)
All LTE 5G
c 11.01* 30.86* 16.20*
(2.35) (2.15) (2.89)
o -9.594* -28.17* -10.12
(-2.38) (-2.49) (-1.86)
0.52 -0.509 -0.256
o} A
AR (1.42) (~0.40) (~0.44)
-0.000310*** 0.000455™* 0.00000892
o]%]-
19 6P (-8.98) (3.08) 0.17)
-0.0259 -0.157 0.0915
=i
e (-1.42) (-1.84) (1.04)
cons 24,93 9.565 -7.994
(7.24) 0.70) (-0.62)
N 4635 1873 1318
CAPEX F A4 57.4% 54.7% 80.1%

F 1) 235 k2 t-statistics
2) * p<0.05, ** p<0.01 ** p<0.001°14 H-<Jst

A& Omdia

o2 (19 3- 1312 43 238 viog T&3%t 9 UAFolt), & Hilk
ol A= 2008~20249 717+ Eetsto (AIGE F ©]F LTE, 56 ¥4 §5
A712 FHEste] A5k9lnt A 7|13ES 23oke A9 £ JFHoE o]Fof
A = A= EFRE] gl 7R CAPEX7} LTE 9 5G A% §4 7]
2] vlsf WY& Aoz yEpdtt

oM,



78 71&A 25-18

(O3 3-13] 9 UXREENZY)

Inverted U-shaped Relationship: Competition (learner) vs CAPEX_sub
————— H=— — All (Turning point=0.57)
8r P o §‘~\\ ——~ LTE (Turning point=0.55)
// ‘\\ —-+= 5G (Turning point=0.80)
6 L
Qo
o=
5 af
w
o
<
o
3 2
k3]
o
[
a 0of
_2 L
4tk L L I L L L
0.0 0.2 0.4 0.6 0.8 1.0 1.2
Competition intensity (learner = 1 - EBITDA/Revenue)
At Omdia

ol Mg} Zo] LTE, 568 FHsh Z-Lolx o UAE A s 4
sk e o 2 9lgich. Te LTS ¥ls) 569 A9 o Uxd I#mst o

9208 NOHA FA AR WAL o G AL BolFge. o= 5Ge
A Aol o AAAclEeE 47t Z7het A & Ao 22
5GolAlE A4o] B Eehs BApE gasl ks B7hske e Hol

Zt} o= oF "ojA] LTE EAF A& 719+ 2] 5G Ex} AZA]7)
] EX]'Oﬂ ] ]‘_Ln:_‘ .4 ]o]‘zl OJ'IL]-L‘ 73_14‘94_5 O]X]o]‘btﬂ 1_]_ 613‘ o
]‘

o] + o]
SolA etz LTENAE £ 747t folshA) Yehts whal 5GolMs 2 st

7} 7] wzeltt,
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A48 & 24

& AolAe ols A AR SRl HENA T4 9 7le A Sl vAle
a3l sl flegrge] HEYA FAbol viAle I F7dsk= i A3
4 FHohe S EEsto] 2451 53] 2 FolAe 7l

< AHE LTE, 5G2 FECaN FAgRel HEHNL FAo| vA= a7t
Aol w2t g2kl 4= leA] ERlsinh. 4 23 LTEM e A ek 5

ol § we Ao tehith W, 5GolME AREEE S710] mE Fmo] 4
A7k ZAsHA] Qkoke Bk ohjet LTERT o A4=el AgolH WEND =7}
7} Zdh olFol Al S & 4 LTk ol2} o] LTE, 5GA A4 v
E913 540 A TS 4 Alrks 2% Ane ulerow Asgeld 66 e
912 S} st JAH ARG AASELA 5, olo] @A AL T

£2 B2Y(structural mode)Z &3] o UAY FEiE vAH o2 it
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A 4% UEYD TAet 7HA9 HAUZ BA
A1d 8

& Aolld= AP F29] M7 HEHA TR wR= G S (reduced-
form) Q.2 HEA5lo], g WHste] WA 2l Q17 §3average causal effect)s
ASH 0w ZRlstelth. & ollA= 7 71ho] iRl A ZRoA o' A
=2 A 5hH, 1 A4eAEe] AYEA 7MY F42 IS A A= of
2A AR ke 2EAY WAYUS E40 23S Stk ol A8 AE
AR BAF AEls 208 RYPIRL 7|E Y AdF== AESH A3
oA 787 o UAR BAIE siAshr] {13k vAd A &2 AlSetth

o|2]gt mAlA BAE A FAEY ATt ZAIE olsido =N 1159 4

A
o FF= A Mt & 5 e A 2HE AR FEdke | 2F

'

L

causality)olA] HIESHE WAHS BASH: PHe AT 74
41 AN 7199 B4 AR L

SESECRN
FA3 H4 B2} £22 o MBI,

webd 2 =S BANE Helal ol5EAAY] B T4 L Avxte] Sa

[>
>
fo
o
of,
ook
filo
A
)
o)
4
fo
rr
i)
m
3‘_0,
1
;}g
tlo
i%
_O‘_i‘
e

v

HYS Aty A BAeF F49 WS v V1€ T
22 1Y d7=S HAESIL Al 2ol Sk =Usto] ol S A &4
of #8283 & AlEsh= Elliott et al.(2024)& AF=tttt. olE &3 Al A3%El

A HRL TR o UARY Al dieh 719 @ollAe] mjAld e At




A4 YEHT FAG 7H49 HAUE 24 81

A2d AP AT

7IFEAAGALY] FAL Aol AR HEE PF 9 AR 8, el 714
FBARESHL SAloll 2 E o] WAsk= WS 7] 918l Aol Xtolsh=
Ak PR A8t ZAIE 24 B¥(structural model)2 53l E4I5h=
TE0] olojA gtk THA AFe] - AA7E T w, o]Z9] ARy opet

=2

:i

)

e,

(0]

B, AE UPH, AT T 5 A AviRol nHE BESIR IFES Bk
TS Sfat AT R stk £ ol Y APATES AASKI

(v][]

1. FEDHS E3t YEYT £ B4

o5& AA HIEQA B 723 B2 53l 73] A= Ao
Lin, Tang, and Xiao(2022)= =94 4G-LTE AHZR|ehe FA4F f42
B 719 1 EYA FESIIA L] o4ty Ao RSttt A 3G 1=zt

o] @A 4G Al FFE 7o =N sk WA AIE st

EXS
of, I % A YTk Sl AR B 53] s AYUE A

e RERS
A2 AEAHE A SAS ANt AAES WA EAS 288 s
79 FHol FAo| nE 241 At AAHOR HaFFHtE L 6

o} FAFSHA, Bjorkegren(2022)2 EJtio|lA A& AwX] &4 EAE
zH oz Bt AT Expt AHoz o SAslE AErEArE AR
F7F AR AYL 718 AR FHEQl BARE SERks R4 BYd] 7
IRE ASEAE B9 HAlH

AR AR FH 9FE IAE 8 7RSS E Spc
tidoltt. Elliott et al.(2024)2 T+ B4 2ol 5ote] B2EAT 79 ol
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2 Y BA-33 Y BIL ANt AF BFH ABAAAA
S A3 SA0) 7IAF e RS et 54 422 Adshs g
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92 2ol o) AR ARELS o] BHS F3 A 47t Sold )
A stz o] shetshe ke, B4 B3 S Sk 4 e Rart ol
A%o] A4 4% oo BA v 238 54 1avt Dol 4 vk WA

AzEHo) Z3jelE ojojleh

F

AR 4=, A B, EiAle 5 AP Hske 714 Qo E4, AE
REEYR, U4FH HHY A&7 5 FHS TEaYE 20 A A
Y43FE v|AT} Bourreau, Sun, and Verboven(2021)2> Z&Ao] A4 ol5%
Al ARIARZE s 71& 34 DAIS] A7F AHEHES SAIRE ARdS vhy
AAL R RPslste] EA) Y o)Az 7hEE]Alold(Cannibalization)
71 el FFo TS Algkehs £5 & (semi-collusion)o] FAI=S
A ojFoll= A FA7] fRlol AA 1 FEHRE SHUEHL, AEY o
FE S71oll s avRE 34go] ZA| AMAENSS H5H R HAth ol A4

Ao 2 auE EAT uf, AR WL 7HE QFoRRE 9 VNS
XO%HE 5o 845 1Ptk A9 FR84S AXIAH
Economides, Seim, and Viard(2008) E3t SAIA A A2 AFFARS]
A 7ol m|Xl &4 avs FReelitt. +4 A3 A4t 254 =l 34
= A= F83 8R0S Btk o= EEE AR A A4yt A7t
854 Efdo] g AaHAF Ao u|R JFE A4Sk Hl S8 AARE Al
B3} Seim and Viard(2011)= A %1940l 7T 85A419] ofef4d, 181
71E ARIARY] 71& "] njA= IS B4R o] A= AR APt 8=
Aol td= S7HA1ZE Bt ofyz} 71E ARJAREIAl oFdRIIoA HAE =
9] 71& JIaFe|=E TS AFH oz HAFIIr} o] 5G, Yot 6GE

|

o] Hgk %ﬁoﬂﬁ A o] 7IRSAAIAS] Tle FAF #Rlol ofgA 2

O —|—‘
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A3HE 7€ =24 29

42780014 AE loh Zol, FANAO] B Sa U A A4 ARt
A% WAH TAS W T BEo] A4 Folxiso] AAel M- Ad
o4 71T Bdo] ARHE HMAUSES B8] 9180, Elliott et al.(2024)°]
AT 2L et Bk o mPolN FRIEANIARE 7143} Qlzet =4
2 A0] 24she ARA A(static game) $PH, LA 234 2
st AR AUES B3 A4 7143 gakA AY
22 B9 E40] 2ol AHE. WA ofoltfolurg ofsfal] 99 esie

L g o] Wast A8 AE 7199 B4 Ae Ao]o]

_|> i

A,
L
a
P
I
[e)

fllo
r>~

1. £2 39

AH|R= o]Ak-d<4: ME(discrete-continuous choice)S Sl = AJ&fof &
Aok= 3FA4 5 shHE olAk¥ o2 A"stl, did SFAstoA] HlolHE A%
oz AHIE AH|RLF i7F AR m(e {1.2....0) 01 8FA j(e (1.2...0)&
Aestal, TlojEl », & AH[E 19 B8 «,, 2 ofd 85419 7HE(p), FAIRE
B3Ikt 22 I s B>, T EVST AR B0, RIS As
(), 283l HloJE &H] AAA = B8 w(-)E /T

ujm(x) (;c Qf]>m8)+ﬁv —0p, P +&,, e
glolg AH|ZRES B8 w(2,Q),.0) F F=o= o

w]-(xl-, Qf(j)wﬂal-) = 52- log(l eri) 76‘]'(1‘[, Qf(j)m)

R A B2 dlole] 48] 47} Z7Kso] et Aehs WA EES YehH,
HolElE TheRESE B 4R AZHIE EE 7|28 oujsis T A
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Fo @A /2 ABI A (e (12,57 A% molH AT s
srold YEYD B4 o, o8 29 A7HI8-S 71ge) BAjgl 4
98 JFske R WA w4 T Zol wRs,

Y

AR o B2 HolEE AHESE T F AHIEE AESHL Rt &
7t WSS O U8 TAvith AHRRe AEgt @A jostollA] &R4l9
€= ekl A8l 24 dlole 4B 25, & BAskL, ol 7ile] Hlole
AREONA 7l 58(0)3 AT EE 40 Higt S7Rrelth. H4 834 i,

ARSI Ao s aAAHR AT BE ¢ B BESL o Holy

a
1

APdof| LA FRbAL 7P E. wEbA AR 24 @Al fe 889 7]
HHE Mslel 24 RIAE AT
x;(z )m =arg maxx € Ry wj(‘xi’ Qf(j)”’l’(si)

]';m :argmanE]E[M (1‘ @ )m > 6z)]

Jm

4

ol

2. a3} 4t

Ol ZHBAIANAR = ZHA19] WE o]a(variable profit)S =gkl s A=
F) 7HE e P =[Py, Py, P 1S BT

HIV: Z(P/ ¢f) population,, X S, (P,N,,)

m

AN @9} s, 77t QFAE 1909 Hl8T AEGE HEE Yehi,
SRR AR ARIAEY] AAPT BAHN, )0l FFS etk AR Fole
(1) SFesl] 918 AT A w9le) Qe B4 wE(v,)E SA0 A
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i)
E‘l"

1, =Y _(P,—c}) population,, x S, (P.N,)) =Y _C,,(N,,)

m

ol HELA EH, & B 2L £%(,)= 7199 A9 ®He
(choice variable)7} ofHe}, 7]j9] FARR} 4H|ARS] =0 o5 A== Al
% A¥=(market outcome)o|t}t. FE2] AR B4l F5F o] 7|Hksto] =
SAR REgET 19AR 71 7F AR mollA 7135 (v, )2 BEEE Y
EQa BAE AAoH ol A A Nd8&F @0l ZHEH. TAHL
2, 9 g2 T2 A go] Solgths AL 7IX= W7t o} 7R 5T
7] 7t Bt A7 EolEo] Aute] ‘AR &A(Path Loss) °] A4S 9
ot AR &4o] sk AT of FZH7E FE ], Tl Futg tiY
oA Hdf A Ad 87Fo] FTRI.

2HAR, @, YIEA7} Hlo] & w9 0|24 Hff oot AHRTE A
A2 APok= Bt 2L Fr= o] FAH &Fo] A AHREY HlolE
F82 A3 dvht Ef(congestion)shA=Ao] e 2HHES. FY ol
(queuing theory)oll W= AA| B Tt IA oA £=88(e), )< ¥
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A7 7o) W molHe] 88 AFAE 71 WE P=(P, P, .1, A
AR ED DY Q, =(0,, Q@) HONA B 2FA) A dolg &
Hlo] ofs] A4k, 79 olgol] e YEYZ B0 AHL 7199 T4 &
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3. #d A BX HAUS

FAANAAELS 7183 BEAE BAlO] 2Aok= FEiE AlU(static game)<
otal A2 W4] @8 (Nash Equilibrium) HEI1Z2 743t AFGRES] A9
71A1 Bl = o] tigt o]& 2 iske] 14| ZA(first-order conditions)

= U2A7|AL, dolM Y A HRres W F4 @, (PN, 997H P

o olzgict
o, _
9P,
a1,
N 0 for Vm
fm

S/ (P".N,) =5s,,(Q, (P ,N,),P)

slo) 2AERYE WHHOR 0|2l AUl Ha £ 24ol sy o)

AUZS theat 2ol olsha & vk,

Al 9s;, 0Q, Ol os,, aP _ 9C,,
as/m aQ/’m aN/’m as/’m opP aN/m ame

= HEAD FA9 S7ks ERldoR S48 AN olF S5l 2HRY
28 S7H= A3 MNO9J Al g0l AJ5orAT, Aol =8 Hsfol du]et
<= 714 AdEe HsAA oo 92 vAE A 2= 7RI 71de R
Aol mt S7Fshe Bl dieel, 7 A aat s Aol B4 0]
Z274€.
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A4d A2 A

2 oAl AgolM Tl 71, Fho] A5 oEHoR A s WA
3 BAIE sMash] s 124 HPE o83t £ £S5 YolEtth #2124
HHPL 99 FFY HAUSS HAHORE BAGoRH HAMIA B (co-
unterfactual analysis)& JFL 4 Aths HolM 2 FHS d=tt. 58 S
A 7HET B4 gt o]dd MFE F4sto] 7HE 49 @A E A
TAE Aok, AR sold IA&F EFY Ko7t opyjsls 2442 59
F4o] WH o R FEh= He BAZ & Stk 37 SolAe ARt 74
A} B FAlO] A of, =2} dHAS=elo] =99 ©Egat Fohy & &
3} A s WiZlE 2R, SAHEIE wAlolA dFo] FHS YA 212
B AT £ Qloh o|2A T AHEACIY S8y IHRte 2= REst] of

& 2719 YA S04 BAE
=L zau} 524 F710] G w8 S7Hs Y AR et 2] o
£o] of Ugol 49D & itk e A4 S20l4 AAo] S o, Ede

s m an L = L
2N a3 B3} 37} A 71

E5 AR FO090 Ll &
OOH ]o oTTE= JJ_O]L —9-“’]'(an“2 N,
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m 0P ) spxos e A9, A

A AR S-go| ZolE FF
W ARGl Sl T e
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oA o m AHAol gid wf, R FAE FHA LotEE TRl e

B4 W B0 )] Ak TAHOR, o] ofe] Belz 2AAWA Bel
fm

ZAA|(economies of pooling)7} 2Fs}=]1l AMFAAIG AH|RFe] -8 U7} Hoj

A U0l ZA(economies of density) ESF Fste|o] B} thy] sH 4 F

717t =3t wEbA RHA| Qo] 22 AgollA HA Sdile 235]8 A A
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A5734 H2E D ZAF AAA

= O

A1d 2 &

T

£ HuAoAE olesAAIAe] YEYA FAF ejol dis] duiEi 4

42 E9 o5 EAAY AR UEYD B4 7ko] WAS B4ste] 2

EfT A 9 AR o) AAEE =E5taAL st 20084
o)F FA gde BZ W olEEAAAAS HEHT FAHCAPEX):= LTE 4
5G B4 A5 Al710 §6%k= FE Holu 7R B4 392 7R &
71l et AEAoE AT A & 4 ATk 53] 56 =¥ ol 56 FAt
H|7F LTEA] HIs B &= Z2& o4E WA NSA(Non Standalone) 7149
5G A= sl AA 7HIAE FARS LTE £4F ASA17100 Hlsf o 22 A

= L.
2 & 4 ol EFF Hol BAAIAEC] UEAAE BEH0R 2]

l‘

9ol 1T, ALES0] U FehoEo et B4 HlES S71hT Qs P BY
), ol B4t sheEdel SyA AxEde] U st FHoR AT
QTR A2 ouigie. LTE 9 56 54 Wl 7lo] tetie Zolrh gt
Y U, w, At elEstel RYlAE 7RO AAE frelx] 23 Bt of
e BAAIAEY Sol4o] X glop YEAT B4 B8 0|20l

of mjA= IdF= FAHTIL, HAFR] o UA BAIE ARSI AL &
HIMoM= OECD =71 S4H2E oleaAlitdzr b leergo] YEYAL
FAl vjAle 9F B4 S5 Aol ° A2 Y] Al 23 7
A HEHD FA7E gashke A2 ¥ 224 ol LTE, 5G ols&e4l Al
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A AR A7 G UARS] FEiE 7T 9SS
S FAF A7lolE Ag™ske 2 ERlstgie). iRt LTE

54.7%14 FA4F 2o o] ol& ¥H 5G Al7]ol= A BE=7t 80.1%7H4]
EoHAE AL SHisiEE A 0R =] LTE Al7|Et 5G A7 AlRo]

931, o]= LTE, 5G #H

AZlole BARE7E

A 23k Ao Uehgy] tiEe] olds] 94 7 B4 E4lo] 56 54
AN olofd olx|7} Stk Ao SN 4 ek

£ BIAAE £ 7H uple] wE A% B4 AukE B9 LTE 54 A7
5G T4 A7]0] AABES} WESD 549 T thEchs g & 4
o LTE 54 Al7lols Algo] A5848 Fmo] AR 71947 547}
sl9out 56 FAF Al7lele F29] AA| HAE FOISHA ke AL &
o B8 o URFY 342 B9 56 T4 AVlole A A4 At FAo
7} LTE 4 Al71of ]3] o ek, 56 54 Al7jofs
£ 47k oMtk A2 & 4 Yk LTE A7l E55k doly
% 08 sl Jo WEE AgelA Bl Au £} 2] ol
Hehe 5GoIME VEYD 7MIsh 5 H18-e BEAIE 2l ofs) A4
g0 B4 958 2L gt PR A%E Aow B 4
Uobrt 6G FA7} £LEe] $4, FH9E TrE AsH:
Pt 220] AL 56 F2F AVlolAet o] Aol MstsleetE B4 9]
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A2A AR A
2 HuAoAs 4SRN 295 vgo R gy 22 AXKES AlAskLAt
gtk A 2 BuAoMe ASEAE B3l 5G Al7|ol= LTEO Hsi 33
FA0] #ATE o Yetsfifiths AS EloH, ol ol5SAA AR 27T
[AREE FAE ARIsH] o8 22 iAo Qlth. o] wet AFgRe] &
IS FAlst] YsiMe ARl it HERTE o9 7|W €571 o dg
ok Ao wtEn. E39] FZoll= 5G SA(standalone) & UERA A=t 17
T3Pt AAEL Qedl, 1 o2 olE ST wet =971 BAfsly] i
o7 & & Ut} Fierce WirelessollAl= 5G7F 211%, 2AA|A 5 71&4d 2
Hoe 51 olF &8 4 e AL BAR 49 FE0] of#2 A1
UoH, oo W} 5G FAbs F2 UEYA &3 S48 A7F A BFo] s
ok Stk TheF 6GOIAE 208 FHT 5= Sl FAIFRI AH|AT} BAS
O SAAIRE ARollA thitE 37 B4 Higt 2lAa7 & & AR B
o, o] B 6Gol| Higt FAF HA] Au]j2of gt =20 ofsf o
ofUzt & aEso] wE vl F avol wt #9d 7hsAde] At e
7]oKNokia)ol A= 6G 71& 7ol 444
25t 849 AF9SHmonetization)
g AL 1S o JE= 56 € 6GE E&3517] A FAIARI Au| ATt T

2 9 389 5 I ARAS 2GRN FANUAY B4 512 Jore
=
—

)

Ju
2
5
r
s
2

>

ARE 56 9 6G 7I9e] B2B 8% AHl2 5
slgiste] WESIZ A} Al AH|A 49, Lot At

L 38
2 o]0 4 Q=S Asof T,

31) A=: https://www.fierce-network.com/wireless/op-ed-6g-and-mobile-traff
ic-factor
32) Nokia(2025), Transforming the 6G vision to action
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oz & BEuMoMe olesAl AR HENT A el BAY

LTE, 5G o584l Aol wet @2 = Qlas A & BEiAo] 45 24

—

2L

S
23} LTESF 29 5GoM e AA7d=et £ 2ol ¥ A 22 0= =il
A & 7 Ak olof wet ¥ S AR £ Al AdE Ve S4S WHYs)

o A5 A AAE 5L TLIT S Aelnh. 53] FHZole= IT, £2ZE0],
L A FATE STk A= Eolal lem(H)R D), 6GolAE Y
EQH 1535 {8l H| FAEG AnEQo] QjTgolt &AM S AL
2 AJAHEHOrange, 2024; Qualcomm and Heavy Reading 2025; Nokia
2025). olof w2t 6G % °]F 7|& Althollxd= Al WA JA] AL St=gof
HIER/T S4oA AZE 0] B Z2E S4 HEYIRE Hee AS v
flof gt & 71 AR 284 AH| A7 Bkal, oo w2
A} 159 A7 EASte] APGAEIE X915 SHET 4= AU V&0 A
StEAA T B ofF ko 2 FA S5 FAI5H] of#le &40] 2 & Ut
oo wiet A7|H o HEYA HFET ofys} AXE o] 9 ZTRE QI
gH 52 1R AR BAAR 2 SAEAS SEY 2a S AeR B
At

oo 7 AF 4 A9E F9l AuE W A 243 St AP
el Hart 8 Eoh BA LTE B4 Al7]oles 53 5&/4(dynamic
efficiency)& &Hst7] 98l IHA A AFFE7F FElsithe F40] AU vt
H, B4 aed(dE7] 28 $)L A4 X0 s G4E & JLEE 1A
g2 FA 1 87 AR 7He] 43S B StH(Pedros et al, 2017).
£3] Abate et al. (2020) S°lA SAAIAES Aol AAALTE F4 4

YESS A3} otshEchy Fgsigke Teht B 17 A3E 3 56 A7

0|

etz Ago] B FAVE SE9] BAeHE + s Jom H
E
=

A7} olgolx7]
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%S A0E A=Y el 6G FA Al7lolle 4 a&de ShHshy] ffet
T A AARG= AAA] A 25 53t 2He T4 f50] TASHA]
= &2 Ao=F dAETHOrange, 2024; Qualcomm- and Heavy Reading,
2025; Nokia 2025). Ookla(2024)9X % 5G AHHZR|A AALFE7}F Aot
A&st= et A HE(robust predictor)2A] T ol A-&5HA] Qh=ttal 4
E Uiz B0 28 AR BT EHA FAE fASshe 8902 o]df
A Y=the Fo] &eld W Al ARIAF 19, MVNO 843} 5 34 &4
3= 99t Hop 5291 A weF 4ol a7-HHal & o Stk

2 HuAoAE I AR o] 5S4 AT WEYD T4 7
AN dis] AwEQAAL o]F B ® HAH AAKS EESIH 1y &
AHe o &2 HAE 7HEIT £ AFolM e AT HEYDS FAY
AN s AHESIoy A oT HAYFo] AR, A/HEEE £

S UEHA o] ofuet JF wA=Alol tsiA= EA45HA] Zolth. A

AFIARO] MEHL 883} 50l tetie HEHA e d4ad 4 3o
o] BF HEYA At 24T ke U2 Ao HRlth & HiuXoA«= 7«
g AHE Z85l 7 Aldiol et Ao s Elsti oy, AFmo] A|oF
O= Adf J/HEEE £ 5 AN HEYZ A7t dtisis= 2AsHA] &
Sttt EZE LTE, 5G APdol tiet &4 ZiE g = 6Gol gt A4 A
AE EESH oL 6G71 oAl EE3 HAR AA] FAH|E, AujA 2E 5o
tigt =271 AlREA017] wizol] 6GeF BT A FF 4k B ANRIRL 5T
ol weh 2ehd 4 S e g Hlth gk 2 HIAoA= IHA Al
o FEAINE HIEHA TR AR 712] 4= &5 A 71solA2] &
Al 9 BAA 0 digh AAREE &5t AolA 928 7t
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Abstract

Minhee Kim/Gyungmo Kim

B Title

A Study on the Market Structure and Investment: Impacts of Next-

Generation Telecommunications Technologies

B Purpose of Research

With the spread of smartphones, rising data traffic, and the growing
use of Al, the importance of mobile communication networks is
increasing further. Advanced telecom networks enhance national
competitiveness by fostering digital capabilities and accelerating the
diffusion of Al-based services. In particular, high-speed and ultra-
low-latency mobile networks can serve as core infrastructure that
enables real-time processing of massive data and stable service
delivery, thereby speeding up digital transformation across industries.

To make effective use of such high-performance networks,
continuous investment in network infrastructure must accompany
technological progress. Mobile networks undergo generational
transitions—3G, LTE, and 5G—driven by technological advances and

the emergence of new services, which implies a sustained need for
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investment. While network investment decisions by mobile network
operators are shaped by various factors such as technological
evolution, operator profitability, and the stringency of national
regulations, in oligopolistic markets like the telecommunications
industry, the competitive environment among operators can also be a
key determinant of investment. Against this backdrop, this report
examines the relationship between network investment and
competition, analyzes how this relationship changes with the evolution
of mobile technologies, and seeks to draw policy implications for
competition policy and investment-promotion measures in the context

of 6G deployment.

B Main Outcomes of Research and Policy Implications

The main research contents and findings of this report are as
follows. First, the report examines trends in mobile network investment
(CAPEX) across OECD countries since the mid-2000s and identifies key
characteristics by technology generation. The analysis shows that
mobile investment tends to expand sharply during periods of
generational transition, with particularly notable increases during the
LTE commercialization and diffusion phase (2011-2014) and the 5G
commercialization and early rollout phase (2021-2023). However,
because subscriber growth has outpaced investment growth, CAPEX
per subscriber has exhibited a long-term declining trend. Although 5G
was expected to entail heavier investment burdens due to the use of

high-band spectrum and the need to deliver ultra-high-speed and
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ultra-low-latency services, CAPEX per subscriber was in fact lower
than in the LTE period. This can be attributed in part to the
prevalence of Non-Standalone (NSA) deployment in the early stage of
5G, which reused elements of the LTE core network and thereby
alleviated initial costs. In addition, an examination of the composition
of recent CAPEX indicates a declining share of traditional hardware
investments—such as radio base stations and transmission networks—
and a rising share of IT and software-related infrastructure investment,
including cloud and virtualization. This suggests that the structure of
network investment itself is evolving alongside technological change.
Cross-country comparisons reveal that the EU's CAPEX per
subscriber has remained consistently lower than that of major
countries such as the United States, Japan, and Korea, and that
investment expansion has been limited even during technology
transitions. The report explains the EU’s relatively low investment as
the result of multiple factors: insufficient economies of scale due to
market fragmentation; constraints on operator scale expansion caused
by a strict regulatory stance toward M&A approvals; reduced
duplicative investment stemming from infrastructure-sharing arrangements;
and weakened investment incentives due to low ARPU and profitability.
In particular, despite repeated attempts at consolidation among mobile
operators since the mid-to-late 2010s, competition authorities have
often issued conditional approvals or prohibitions on the grounds of
potential price increases and service-quality deterioration, thereby
limiting large-scale mergers and expansion through consolidation.
While many factors may influence mobile operators’ investment

decisions, this report treats competitive conditions as a key
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determinant in oligopolistic markets such as telecommunications and
conducts an empirical analysis of the relationship between competition
and network investment. The report highlights that competition can
affect investment through theoretically opposing mechanisms. Under a
Schumpeterian view, intensified competition may reduce innovation
rents and weaken investment incentives, whereas under an Arrow-type
view, stronger competitive pressure may spur escape-competition”
investment. Because these mechanisms coexist, prior studies suggest
that the competition-investment relationship is likely to take an
inverted U-shape; this report sets out to test that hypothesis. To
disentangle the direct effect of M&A on investment from the nonlinear
effect operating through changes in competition, the study estimates
how intra-industry M&A affects investment per subscriber, and in
parallel uses market concentration (HHI) and price/quality indicators
to estimate the curved competition-investment relationship separately
for the LTE and 5G periods.

The results show that during the LTE investment period, the
competition—investment relationship formed a relatively clear inverted
U-shape: investment rose as competition increased up to a certain
point, but in ranges of excessive competition, investment intensity
slowed or declined. In the LTE era, economies of scale played a
meaningful role in investment decisions because fixed costs for
nationwide upgrades and coverage expansion could be spread more
effectively. By contrast, the 5G period exhibits a structural shift.
Increases in market concentration due to M&A had no statistically
significant effect on 5G investment per subscriber, and even in

markets where consolidation occurred, investment did not increase
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consistently. The report interprets this change as reflecting the
growing importance of cost-saving and efficiency-enhancing factors in
5G—such as network virtualization and software-based architecture—
along with the predominance of NSA deployment in the early rollout
stage, which reduced the relative investment incentives from scale
expansion via mergers. In other words, in the 5G era, the traditional
empirical regularity that intensified competition directly suppresses
investment may no longer hold strongly, and generational technological
change is empirically shown to alter the mechanisms linking
competition, investment, and M&A.

Based on these empirical findings, the report draws several policy
implications. First, because the inverted U-shaped competition—
investment relationship became flatter in the 5G era compared to LTE,
market structure alone is insufficient to drive investment. As the
stagnation of 5G SA upgrades suggests, weakened revenue foundations
due to the absence of strong demand and compelling services make it
likely that, without innovative services and viable monetization
strategies, 6G investment could be constrained to cost-reduction and
network-efficiency improvements. Accordingly, governments should
foster ecosystems that create and diffuse new demand—such as
5G/6G-based B2B convergence services—so that network investment
leads to service revenues and reinvestment in a virtuous cycle. Second,
since the competition-investment relationship differs by technological
generation, future regulation should adopt differentiated and flexible
approaches that reflect the shift of investment structures from
hardware-centric to software- and cloud-centric models. This also

implies the need to develop new competition indicators and policy



104 71294+ 25-18

frameworks that consider not only network ownership but also
software and cloud capabilities. Finally, given that intensified
competition in 5G does not necessarily translate into investment
contraction, and that large concentrated investment surges in 6G are
unlikely, more proactive competition-enhancing policies—such as
facilitating new entrants and invigorating MVNO markets—may be
pursued without a high risk of undermining dynamic efficiency, rather
than relying primarily on maintaining oligopoly structures or
promoting M&A.

The report acknowledges limitations: due to data constraints, it could
not directly assess the effects of competition on network performance
outcomes such as coverage and speed, and 6G remains in the
standardization stage, leaving investment costs and service models
uncertain. Nevertheless, the study is significant in that it empirically
confirms structural changes in the mechanisms linking competition,
investment, and M&A across technology transitions, thereby providing
an evidence base for future discussions on next-generation

communications and competition policy.
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