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An explosive expansion of the use of smart devices such as smart phones and tablet PCs in mobile telecommuni-
cations service is brmglng about a steep increase of mobile traffic volumes. Mobile network operators or telcos
are 1ntr0ducmg the 4" generation LTE network, which handles traffics more efﬁc1ent1y, to respond such enor-

mously increasing traffics. Meanwhile, it is wondered how LTE contributes to raising a competitive edge of
telcos. This paper aims at empirically testing whether the first mover of LTE acquired its competitive advantages.
In this paper, we analyzed a number of telcos of 10 major countries. As a result, it turned out that there is no first
mover’s advantages, that is, the first mover did not have any competitive advantages in market share, profi-
tability, and so on.
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Table 1. The Technical Specifications of LTE and LTE-
Advanced

LTE LTE-Advanced

Uplink : 75Mbps
Downlink : 302Mbps

Uplink : 300Mbps

Peak Data Rat
eak Data Rates Downlink : 1Gbps

Spectral Uplink : 0.72bps/Hz Uplink : 15bps/Hz
Efficiency Downlink : 1.91bps/Hz | Downlink : 30bps/Hz
Maxi Channel

ax1m1.1m anne 20N 100N
Bandwidth
User Mobility 350km/h
Source : Abichar et al.(2010).
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WCDMA} HSDPA} HSUPA} HSPA+

Lo @ LTE-Adv

Figure 1. The Evolution of mobile telecommunications technologies
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Table 2. The Number of Subscribers for Mobile Telecommunications Services in Korea

Service Dec. 2011 Jun. 2012 Dec. 2012 Jun. 2013 Dec. 2013
CDMA 15,815,487 13,080,825 10,753,379 9,024,863 7,741,958
(%) (30.1%) (24.7%) (20.0%) (16.7%) (14.2%)
WCDMA 35,499,972 32,809,682 27,059,688 22,102,088 18,489,445
(%) (67.6%) (61.9%) (50.5%) (40.9%) (33.8%)
LTE 1,191,334 7,089,093 15,811,360 22,972,966 28,449,437
(%) (2.3%) (13.4%) (29.5%) (42.5%) (52.0%)
Total 52,506,793 52,979,600 53,624,427 54,099,917 54,680,840
(%) (100%) (100%) (100%) (100%) (100%)

Source : MSIP Statistics(2014).
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THIA 5 R 9l

4. LTE AA1% 391 £3he] 434 24

B ol M= LTE A Bl &
A58 BHE FRHEX l~
;Lxﬂzigi LTE

ZH @%g o‘d 1°‘ Eﬂﬁ‘rE QEII%E}.

EXLRER

B =R = AQYATE LTE EYA 7)o ko] 7} gle =7}
= vEvetet B4 ALY AAFETL AR 9N =74E A
sttt ol 7k AR FEE UE & Hirfindahl-Hir-
schman Index(HHI)7} —HHI= §74 A|&oA ZE 7149 Al
%P@%z_re Algste] & #oE, AYgAY F7F FES
5, A4S Hfrgol A4S HHI #h& Zhastd, Ao
A& 10,0005 Aol B —=H(eF 3,800)9F v 523+ 2,500~
4,000Akololl it} 7t % 7PE & FAIAYAE LTE A AN A
o} kAL A2 TR T <Table 3> EA A Z7}9} =
78 o] EFA AAYAE Bl ok A Aol & ey
e T FElvete] A5 sSKEHEA LREH 2~

7F20119 7€ SAI9 LTES HE22 Y397 g9 ol &
AFG A B LTE A8 A 27 dt

<Table 3>9] o] 554l AGA T ATAG A THAA A
& TH38H, LTE &9 A% H i, g0l Wss £4
gt 2 EAS 98t A& AgAE A - miE
HAfr& vlolE & &85, ¥l EBITDA HolEH &
gg3tant. AEAdAe A, dolEzt 11 £33t &
ARA S AAEAE ¥ LTE Z87)17F 2 A ©9 5
2013 1271744 9 - 8 =EAA 3 vlelg 9 718 |
7 1°‘— 717t < A9AL - W2 A

A7 A 20133 187)
& U39 LTE =Y 1? 7+9] EBITDA H3}E A3 B 9k
/1

o LTE S4 717k A }?MEAH oJdE Mg ARA L
EFE F e /IR AT LTE A48 =7H
2012/ II%M«] 1{% E4717k o] Fol = ALY AL S

AEHR7 EABEA & FH B 915t 12 H ]l
SHALA AR A -, 2971 o] B 7E SR E o] FAEA S A
Attt FAHCE LTE & EYATAYAS] LTE &
) 249 7}‘”1} fEd F&3 =29 19 3 /YA
A A& 7t ko], A& =9 A 19 5¢ EBITDAYH &=
&S] EBITDA 7t Aol o] #2914 o i-5 &<l3l7]
}04 Paired t-TestS A A3} t}. Paired t-Test= F & 719
o] zpol7} oA & AA 8L A AH&ste BAVIY
TEHRJAY A o] AEH A, AL 5)2 W AHE-EHTE
o) A Paired t-TestS A A3t o] fr= A HALG 29 LTE
= ATE SHAAAS A& Ee FYol e AHol7}
A A=A & gatr] o golth
J.ﬂ:_ AAAR LTE B9 A4 A3 =9 & 1d A=
ol AHAA 2 LTE & Al Ao 7HE =& Ay
Uets 9448l vlasty] HafAeltt Ayt
A EFAFA ZFQ] Rogers Wirelesst= 201113 1194l LTEE T¢) 3}
AT, B =24 7 AUt HolEE 20123 9E7HA]
ZA8H7] WEel oF 1d BE A Aol & FAHILE F Q)
o} wehA AR AR LTE B4 Al - o] Alvthi o] 2
559 319 A- dlo etk &4381 ST <Table 4>+ 29
7} LTE S2AFd 2bol) o 3 Paired t-Test 7] 8.5 RS Q)

ol m'lN‘
_,l_. J::
F-u- né‘i

{¢

of

rer“

r-{n

Ho 1 oriz IOO‘IL:\QEQQEE_
F:U

ol
_|_,

o)
>._,

ol
o~ [
F[ﬂ.l =)

> 0=
ﬂlmi.c—’\ilr.?i‘,i_n:_

—r‘



506 Ard - AdE
Table 3. The countries and mobile network operators analyzed
Count The First Time Mobile Network Count The First Time Mobile Network
ountr, 5 ountr
Y of LTE Operator Y of LTE Operator
Netcom' Teliasonera
Norway Dec. 2009 Telenor Mobil TDC
Denmark Dec. 2010
Others Telenor
Teliasonera " 3(Hutchison)
Comviq(Tele2) NTT DoCoMo'
Sweden Dec. 2009
Telenor Japan Dec. 2010 Softbank
3(Hutchison) KDDI(au)
Telekom Austria Mobile One”
) T-Mobile Singapore Jun. 2011 SingTel
Austria Nov. 2010
Orange Starhub
3(Hutchison) SK Telecom™
Verizon™ South Korea Jul. 2011 LGU+"
AT&T KT
Sprint i **
USA Dec. 2010 p . Rogers Wireless
T-Mobile .
1l Mobility
Leap
Others Telus Mobility
T Canada Nov. 2011
Vodafone MTS
T-mobile
Germany Dec. 2010 Other telcos
E-Plus
02 New entrants
Note :  The time point when the LTE first mover introduced LTE.
" LTE first mover.
Table 4. The hypotheses for the paired t-test on the 29 LTE followers
Item Hypothesis
) There is no difference between the subscriber market shares just before the first time of LTE and one
Subscribers
Market year after.
Share Revenues There is no difference between the revenue market shares just before the first time of LTE and one
venu
year after.
EBITDA There is no difference between the EBITDAs one year before the first time of LTE and one year after.

Note : ~ The time point when the LTE first mover introduced LTE.

28N 2% o] F A AR 1,299 AAE Aot A EF LTE
I A B3 55 B0 2 TR 4
LTE REIES % ¢4 ]7J Aoz AT LA :;?jﬁigﬁ o ?TE Z}ﬁ ijLTE " 3
. £Y0E IR 94 FE AS HAFE AOE ol

7FA7F 2 mj & A S8 = 4«] AAE Aoz Yyt At 74, 294, el 9 ~Egole] Ao =3 72
Ol 2% ol), oolrﬂ S0 5L pag AE DT 2AE TA EZAGE BT, HIG oA €
B 0.2 UERItH<Table 555 <Table 6). A apgipe] = FAAAA 22 o] AT Gohs - F
LTE 591 % 20126 997kA2] 7k % 3 w9 -8 e AT #1229 NTTDoCoMo= 54713 $& 7HA
2 AWnols MUAAY A48 Wl A Fe)  HHES24% WEN HHEL 47% HHT A0E ey
o oz $aolx) Ykt Mol HEALAS G 6, & NTT DoCoMo7} 237 A E i-Phoned =34

of F5lo] EA AT By = ot e ALz FoldT.
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[e]
g,

Aol Yol #ATF
Ao ti3}e] Paired t-Test

o] 554 LTE Al Rol A 8] ARAA 39 E ol B A2AT
Table 5. The difference of subscriber market shares for the LTE first movers
. ) Difference of Subscriber Market Shares
Country LTE First Mover The Period of Monopoly
Monopol Monopoly+ a
Norway Netcom Dec. 2009 ~Oct. 2012(34 Months) -1.5% -1.5%
Sweden Teliasonera Dec. 2009 ~Nov. 2010(11 Months) -0.3% -0.4%
Austria Telekom Austria Nov. 2010~Jul. 2011(8 Months) -0.5% 2.1%
USA Verizon Dec. 2010 ~Sep. 2011(9 Months) -0.4% +0.3%
Germany Vodafone Dec. 2010 ~Apr. 2011(4 Months) 0% -2.3%
Denmark Teliasonera Dec. 2010 ~Oct. 2011(10 Months) -1.0% -1.0%
Japan NTT DoCoMo Dec. 2010 ~Sep. 2012(22 Months) -2.4% -3.4%
Singapore Mobile One Jun. 2011 ~Dec. 2011(6 Months) 0% 0%
SK Telecom Jul. 2011 ~Jan. 2012(6 Months) -0.2% -0.8%
South Korea
LGU+ Jul. 2011 ~Jan. 2012(6 Months) +0.2% +1.3%
Canada Rogers Wireless Nov. 2011 ~May 2012(6 Months) -0.3% -0.6%
Note : Monopoly+a : Sweden, Singapore, Canada, Denmark, Norway, USA —Sep. 2012, Austria—Jun. 2012, Germany —Dec. 2012, Japan —Mar. 2013
South Korea—Feb. 2013
Source : GSA(2013), Merrill Lynch(2011, 2012, 2013), Informa Telecoms and Media WCIS DB(2013), Ovum(2012), TCA DB(2013), FCC(2013), MSIP
Statistics(2014).
Table 6. The difference of revenue market shares for the LTE first movers
) ) Difference of Revenue Market Shares
Country LTE First Mover The Period of Monopoly
Monopoly Monopoly+ a
Norway Netcom Dec. 2009 ~Oct. 2012(34 Months) -2.6% -2.4%
Sweden Teliasonera Dec. 2009 ~Nov. 2010(11 Months) +0.8% +1.9%
Austria Telekom Austria Nov. 2010~Jul. 2011(8 Months) 0% -1.8%
USA Verizon Dec. 2010 ~Sep. 2011(9 Months) +0.4% +1.5%
Germany Vodafone Dec. 2010 ~Apr. 2011(4 Months) +0.5% +0.5%
Denmark Teliasonera Dec. 2010 ~Oct. 2011(10 Months) -0.9% -0.9%
Japan NTT DoCoMo Dec. 2010 ~Sep. 2012(22 Months) -4.7% -5.4%
Singapore Mobile One Jun. 2011 ~Dec. 2011(6 Months) -0.7% 0%
SK Telecom Jul. 2011 ~Jan. 2012(6 Months) -0.9% -
South Korea
LGU+ Jul. 2011 ~Jan. 2012(6 Months) +1.1% -
Canada Rogers Wireless Nov. 2011 ~May 2012(6 Months) -0.6% -0.3%
Source : Same as <Table 5>.
ddole] ZHoHNE LTE ATAAA7F EH3 $9E A & A3 A(<Table 8> &%), 7FIA - & A48, EBITDA
A B Ao 2 EAFHATH AEAY ALY LTE E%‘ A& BT pvalueZt0.05e 233k 5 o 5F 0.0500 4 2ol 7k §
19 7h8 Fole] WistE Ao B AF(<Table 7> FZ), 29 & 22= Yepgth FAHCE, 7444 - vj2d Hi& 9
|, v 2 B FLGHEe 2)9 Aol E EBITDAZF 37} EBITDAY A$, $94F 0055 71Z29A p-value7t u]¢ 2
taou el ZSKEdF), L2Egol w2 AZFE  BEFFYA: 0307, W& : 0.757, EBITDA : 0.512), -] 7] 3
< EBITDAV} 248 Ao =2 Yehith &, LTES A H3ls Q= Ao g B AT A7} Qo AR
e ASZ SIHET Table 7914 2, FUAUARY 4o = AEAYAS LTE =9 A5 2
glnk=9] 735 EBITDA BlolE] SE7} ofgi¢f EA oA Al Aate] Hfgo] A8 s 5 A 4A8TE=9 W7 3l
o1 E 4 ’b“ﬂf?}Palredt Test 2 ¥ F-=5of ¢} ok
(3) 4 - FeAAAe) F3 vl
EBITDA 2 HoMs =290], 299 5 107]=9 A 2 SukAL
qAe] YA A& %}(<Table 5>8} F-=59] <Table A-1>)

H At
(2)29 H UHL,\]_OJZ]_ At
ARG At tjske] LTE AEkARe] Ao o3

_‘Eri
Aol A ol gk Wbyt dAs ol e

=
=1
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Table 7. The difference of EBITDAS for the LTE first movers

In-Jun Jeong

Country Norway Sweden Austria USA Germany
LTE First Mover Netcom Teliasonera Telekom Austria Verizon Vodafone
Difference of EBITDAs -10% +24.5% -18% +4.6% -2.7%
Country Japan Singapore South Korea Canada
LTE First Mover NTT DoCoMo Mobile One SK Telecom LGU+ Rogers Wireless
Difference of EBITDAs +1.9% -10% -24.9% +7.6% -2.8%
Source : Same as <Table 5>, IR Data(for LGU+).
Table 8. The results of the paired T-test
Item p-value Conclusion

Subscribers 0.307 .
time of LTE and on

There is no difference between the subscriber market shares just before the first

e year after.

Market Share

There is no difference between the revenue market shares just before the first

Revenues 0.757 .
time of LTE and one year after.
There is no difference between the EBITDAs one year before the first time of
EBITDA 0.512

LTE and one year after.
% A wetin Faz, AEARAY] A ALTEd -~ 7IZE34E), L2224 E), 24114 E), vk (104 )=
A7A 7FAA A& tﬂﬁ‘r 13T <Figure 2> 7HY LTE AEARIAS] S371700] Az oz dojA A
e wsAE EO%TJ_ A, SHF AT §lol 0% A olFE AA FHE ACE = Fbolnk 2 o

S FAZ0Z 3to] YRE £3% ool A ¢ olef 2 1EA
EHAq IS AT & 9.

LTE AEAY Ao} SHAAAE A4 3] 25 8™, LTE A
A A E 0% T Z AR B2 108 qgEHIL
U, g3t 2 stk 117 AFAAF 5 870 AP AK(73%) 7}
AA = A E VEYTH LTE $HAIYG A 7 -l & ste
Ho| & EX2F 02 qgFA oy Jaid s duks
dE59%02970 % 1770)7F 938k A 02 eyt

M omlo L ol i

4379 37k NA G volE #4

B ol 24 o2 A4S 1049 7} % w2 eol =Y

A 249 19} o] o] 5 Bohe| LTE A RARAE SH713
=0} 7} A} A Ggo] BF g (<Table 5> ;(]-Z) o =
g Hres ~T1| gl ool = 27 8}2he} 3 th(<Table 6> ).

@ o) 279 SBAUASY YA B ES B EE
G AT A% 2E S0 A4 2ol TR 9
720 2 e th(<Appendix> 7}‘31' ).

A 428000 B4 Ade ST F AHTE
AFANS R E 8 FeoIole] HolE A
T, F AIA Aol o] AAIE HlolE AolA e WEtE AHA
] A2 P a7} it oo Ao AE LTE AwAd Ao
S 47700 Aoz 71 w250, 9, 2904, Wi
g AA L ElolE o] #43k At e

X

4.00% A
3.00% -
@ Morway Others
® Denrnark 3 [Hutchison)
2.00% A @ lzpan Softhank @ Cznzdz New entrants
stria 3(Hutchi O kTD Si SingTel
® swedeTS f&lﬂnﬂr;‘?ﬁm: oo i&ﬁe B.OFLTEk TOCE Singapore Single
1.00% 1 @ USAATET @ Germany 02
#I UsA Others
B USAe Aoatriz T-MBOUEA Sprint
0.00% T @ SrrederTefErdrsyroreifietiitnes T T ﬁ uﬂmﬁ *¥eToos
W SwedergTelizsBRorystriy fgrange ) 30 35
1.00% ® Swed S‘i.j Canada R"]ﬁgérf]"n';'“'ﬁs @ sapan KDD&%uﬂaﬁm‘a&Hﬂ Mability
-1 1 e e.:a-m-uqﬂrsj
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-2.00% 1 - .
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Figure 2. The difference of subscriber market shares for the LTE first movers and followers



An Empirical Study on the Advantages of LTE First Movers in Mobile Telecommunications Service

(1) =290

E290l9 o] FFA AL 2 AdATE FEII e
9], 2012 9 712 Telenor”} 65.8%, Netcom©] 34.2%2] 7}
A A4EE A 9l LTE Al 25 Netcom©] 20093
1299 22 =959 2™ —Netcom 3] 23 Fo]Y LTE
(80Mbps) S AlFat & —21d 1071€o] A 2012 10€9]
Telenor7} LTE A ~E& A 234t LTEW AW A9 A S
Netcom2 20094 122 917 7] 12.5%(GSA, 2013)— &= 9
T tja] A =AQ AT v &R A4t-201149 2€ 23.1%
(UMTS Forum, 2011)¢] AW A& 233} 3L, Telenor< 2012

509

W (<Figure 4> Z2),
=9 2 A 35.9%°0A
U ZukE hAaste F7)ok
+ Telenor7} 392 LTE EU8HE A- o= 33.3%7HA 24
(2.6% 72)3t 4 th Netcom®] 54713t F Telenord] A fr&-2
64.1%1 A4 62.2%2 1.9% 512131 o1 THAl A5H 2 S0}A]
A Telenor7} LTEE =Y 3= Aol & 66.7%7HA 3 5(2.6%
S7hat o

o}z 8t o 2 EBITDA °]& A3 R (<Figure 5> FX),
Netcom®] EBITDA LTE A% T¢ o] ZHE 2|42 02 3}

Z,
o3
o
(=}
B
Ao
)
o
o
rlo
it
o
N
[
o ofN
—
—

129 o] 33%(LTE World, 2012)9] AW A2 S48} T},

HHg Fo| 2 A B W (<Figure 3> #2), LTE
AR 21 NetcomS =4 7] 742009 122 ~2012 102,
3470 €) B A o] A& 02 shetdh v, FHA A
Telenors= 23] 438l £3], Netcom ] 71H 2] A 7} Tel-
enoro]l B3t $-9)o] AT B HHE&E A&
E3F <Figure 3>l & YEY QA ¢hoy A
&% 453t 5 Netcom
AIAY A o] o] YERA] 9834t IR, i-Phone®] £ Al

A 7k A

L& stersf gt
o 9 AR AYAL 71917

Ao =

9% T AYATH USG9, 27 e

ofH

T A 4o Ueygta 5] o€t

Netcom LTE 34 Months Telenor LTE
('09.12.14) ("12.10.10)
Coverage
70.0% 339

60.0%

50.0%

40.0%

©4.0% 64.3% 64.3%

3% 644% 64.5% 64.5% 64.6% 64.6% 64.7% 65:1% 65:5% 65:7%65.9% 65:8%-

TS

7%—35-6%35:5%35:5%35:4% 35:4% 35:3% 34:.9% 34.5% 343% 34.1% 340%

——Telenor

e e e Ll L i N Mobil
30.0% Cwera?‘ Coverage
i IZ.SM 23.1% 4= Netcom
20.0%
10.0% T T T T T T
9.3 9.6 9.9 9.12 103 10.6 10.9 10.12 113 116 119 1112 123 126 129
Source : Merrill Lynch(2011, 2012, 2013).
Figure 3. The time-series data of subscriber market shares in Norway
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Figure 4. The time-series data of revenue market shares in Norway
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Figure 5. The time-series data of EBITDAs in Norway
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Figure 6. The time-series data of subscriber market shares in Japan
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Figure 7. The time-series data of revenue market shares in Japan
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Figure 8. The time-series data of EBITDAs in Japan
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Figure 9. The time-series data of subscriber market shares in Sweden
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Figure 10. The time-series data of revenue market shares in Sweden
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Figure 11. The time-series data of EBITDAs in Sweden

] 9] EBITDA7} A4 Z718ke] ¢47] wj#olch, F L2, Telia7}
20081 7€ i-Phone & =U3IA T, 1 Th Telenor(2009%d 3
), H3G(2009'd 3AHE7]), Tele2(2010d 3AHE)) &M & B¢
St4lth g4, LTE £ °] 7H8 =& H3GY 74 A

°| EBITDAZ} S7b8tTh7E =9 o #4d 21L& LTER F4
o 71918 A o2 FA L,

—lo
—
—
es|
\=| i.,n
o
29
ft o 1o 22 v Ho
o,

&2 A% sty Ed Hie&e &% Aoy,
A AHHIG)Y W EY A& 5T TAd YRR
HAMY A A EA7F e T BrlE o gk dYole
S = AIAAA}E AgA o) 7] = sty TTAd AL
O] % 7|E F£FES fASE S LIEAT =49 932
Tt By off} B3], 29 %19 A$ Telias AA 22

Agdoz 299 49 AWAYATe YA A LTES BT ALARS] B, 27)9) o] 5L A g



An Empirical Study on the Advantages of LTE First Movers in Mobile Telecommunications Service

H7be ok st LTES = A7)z o g
Ef(Barly Adopter) &= YoYU S FFH
e A A E LAY A o] 52 A

o
el

4% >

(4) Au}=

Aras 29 w7k =2 4708 AR 173 2%
o FEZ AATHE ol F T AFE 7HA 1 It 20121 9€ 7]
O 2 TDCE 41.4%, Telenore 27.5%, Teliaz 19.8%, H3GE
11.3%9] 7F4AF A fr&< AA S itk LTE AJH] 2 Telia
7F20109 1229 7H8 BA THstH o, 10702 o] A 2011
d 1029 TDC7H, 11 9702 o] At 2012 92 ol H3G7} LTE
B 2E A F317]) A2k AT LTEW AW ]2 9] 735, Telia
£20104 129 Q17 7] 2 5%(Celluar News, 2012), 2011 12€
75%(PR Newswire, 2012)8 24343, TDCE 2011 12€
29%(TDC, 2012), 201213 122 40%(TDC, 2012)Z B4 33tk
H3G & 2012 99 37%(Telegeography, 2012), 2012'A 122 50%
(Telegeography, 2012)5 2433+ .

HA 7MY AL A& 0] & A¥ 2 (<Figure 12> %), LTE

10 Months

513

ALY AR Teliae 574 717H2010 12€ ~2011d 10€, 10
S Afgol 1% stehet v, SEAAARQ] TDCS}
ZYZF 1.4%, 0.5%4 238 &<stith H3G+ LTEZ}
A 2170 BT AF-&0] 2.5% A8ttt &3, Telia
© AWYA SHAANE A A AL vlste] el AR 7}
&9 Fedde 719etA Zatsith
5o 2 )& Hf-& Fo| & A¥ B (<Figure 13> %),
A& A9 FAS HE S HolT ). Telia® &
H717 5 &0 vlA A 3kl ukE 0.9% 7H4), TDCS
Z ZY7} 1.4%, 0.9%% st ath. SEHARY
A5 A& 7t FAE 57T o] FA % fAH AT
opA ek o 2 EBITDA 0] & A ¥ B (<Figure 14> ZZ), Telia
O] EBITDAE 54717 2 T o] $o 5 A &4 0 2 3tetat vt
H, TDCS} Telenor Telia®] FH 717k Foll 23] 4533
t}, &3], Telenor= LTE "] =% At Aoy EBITDA 7} Telia2
SR T Aed HE F5L wsith 22 TDC7}
LTEE =3k o] %o = Telenor®] EBITDAZ} A 3123ty
I, Telia® 71 A4 o] &2 5123}
AR Z dlvt39] 79 AHAY 2(Telia)2] 7FY A -

11 Months

Telia LTE TDC LTE H36G LTE
(10.12.9) (11.10.10) (12.9.28)
50.0%
66 1607 4L5%  416%  42.9%  429%  420%  422%  p16% 4149
45.0% 40:6% 4 7%
_.___._____-—-—I—I—- Coverage Cov.
40.0% = 29%
35.0% T—301% 7979 3
30.0% - % 6% 7ow  280%  275% 270w  273%  205%  ppcg
25.0% —22%—21A%—208%—20:6% —200% 198 5% 6% 9% 8% 7 Telenor
20.0% f Coverage Coverage Coverage ——Telia
L s% | s | | 7s% | . )
15.0% I0.77% 11:6% e 1 =3 (Hutchison)
8.1% 8.5% 8.8% 9.1% 9.2% 9.3%
10.0% .
— ¥ T ! ! ' Cov.| Cov.
5.0% ‘ 7% 50%
0.0% |
106 109 1012 113 116 119 1112 123 126 129

Source : Merrill Lynch(2011, 2012, 2013).

Figure 12. The time-series data of subscriber market shares in Denmark
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Figure 13. The time-series data of revenue market shares in Denmark
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Figure 14. The time-series data of EBITDAs in Denmark
294 A& 2Z5E N, SUAYAHTDC, H3G)Y 7 (<Table 9> &)
A7 - W& A& Aestant. Idol9 9 4 LTE v o9} Zo] FAIAH| 2 AFo] %i QHA3tE Aol
=9 AR Telenon7h AAI A B717 o 5o e HOIE kA Aol W] Azre] ALkRA AAE S TR
SHe g Hol sglon, MIAYAE B e A4 BAd x2Hl gov), o Yz YeuLe
U mhebd Wohae) ASE HRAYA S B} e Bal 389 Gk 59, & R FA9 2] B4 AL
0ha B7] of g} At BAME 2 FEES UA EAT A, SRS
72 nhE Heke Aesiel AAY AL AXNA 4T %
A5 LEd] g,
5 AZBA Az} g o& Sol, 34 S A9 oI EA AN £RALY Al
LG F2 AIAAAQ SKEH F3 KT9 ZAE A3
QA A 4ol A Al - AR A Tl B A3 L AAE = ugs)y) 918k niAE e 28-S 7] 24T} SKTS KTE
T4 234E AV EE LTE AR =9 thE A8 A= 20061 370l 34 0] WCDMA MHIAE 248 o, LG
© T EYY e ZAE A @dE HEA S Al Ay Fe A Aulas EulskA R34 e 3
Z addn o9 Zo] LTE A =90] 7149 ZAHA 9§ 3l7] Yste] A - A58tk 1 A3 vpAE v &S 3
P& FA R olfE A A AR FHAG AN, 5H A TR0, A BEES o)A HaY sEoz
AR AR E B3E Sfe R & Au 28 WA Z08H 47 84 Th(Digital Daily, 2007).
BE, FEAGAEC] o)F AAT 5 A= DI AT A olo} AR FRAUA vhAE WL LTE Aul 2 AS
g& FHs] AAAAY] A= «l*“l?% SO HS & oz dAFT G4 A 3FA AFE uke} o] Fu o] F
Ttk FAAE A AL 1990 FHHEE 28 A Bal 34 F KT EF A ARl Blske] oF 6719 222012 1
sted 20003t Fuko] S0} 7hYA 7t *5}54” S A Yo LTE B 2E /A 3 AL Apo| T}, o] w) KTE At
o el Adstae & LE«I ASEAAA 1318 107] AdA] S35 AAs7] Y5t nAY vl &S ARG
I7bE AV AT E, gEE 1719 EJE‘% 100%E5 23 o] A&t} 20119 % 52 uj=9 ojn] njA En ¥
e & Aol HASE AdEo Y ZoE AVHET  g(FAAY 71F)E AHEH, o] 5FFA 34 F KTV} 24.4%

Table 9. The penetration rare of mobile telecommunications service in major countries

Country Pene.tration Rate The Year EXf:eeding Country Pene.tration Rate The Year EXf:eeding
in 2012 100% Penetration Rate in 2012 100% Penetration Rate
Norway 116% 2005 Denmark 118% 2005
Sweden 123% 2005 Japan 109% 2011
Austria 161% 2005 Singapore 153% 20053
USA 98% South Korea 110% 20101
Germany 131% 20061 Canada 76%
Source : ITU Statistics(2013).
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Table A-1. Subscriber market share

<Appendix> The Detailed Results of the Paired t-Test on the 29 LTE Followers

Country LTE Follower Just Before(A) One Year After(B) Difference(B-A)
Telenor Mobil 55.7% 54.2% -1.4%
Norway
Others 13.3% 16.0% 2.7%
Comviq(Tele2) 29.3% 28.3% -1.0%
Sweden Telenor 16.2% 16.1% 0.0%
3(Hutchison) 8.2% 9.6% 1.4%
T-Mobile 30.6% 30.9% 0.3%
Austria Orange 19.4% 19.0% -0.3%
3(Hutchison) 8.3% 9.9% 1.6%
AT&T 30.0% 30.8% 0.8%
Sprint 16.0% 16.3% 0.3%
USA T-Mobile 11.2% 10.3% -0.9%
Leap 1.8% 1.8% 0.0%
Others 9.8% 10.4% 0.5%
T-mobile 35.1% 32.7% -2.4%
Germany E-Plus 17.6% 19.0% 1.4%
02 16.1% 17.0% 0.9%
TDC 40.7% 42.2% 1.6%
Denmark Telenor 29.7% 27.5% -2.2%
3(Hutchison) 8.5% 10.7% 2.2%
KDDI(au) 28.7% 28.2% -0.5%
Japan
Softbank 20.8% 22.9% 2.0%
SingTel 44.8% 46.4% 1.6%
Singapore
Starhub 29.0% 27.7% -1.3%
South Korea KT 31.5% 30.8% -0.7%
Bell Mobility 29.0% 28.3% -0.7%
Telus Mobility 27.8% 27.7% 0.0%
Canada MTS 1.9% 1.8% -0.1%
Other telcos 2.4% 2.3% -0.1%
New entrants 3.2% 5.2% 2.0%
Average 0.3%
p-value 0.307

Source :

Germany — Informa Telecoms and Media WCIS DB(2013), South KoreaMSIP Statistics(2014), Others —Merrill Lynch(2011, 2012, 2013).
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Table A-2. Revenue market share

Country LTE Follower Just Before (A) One Year After (B) Difference(B-A)
Telenor Mobil 58.3% 57.8% -0.5%
Norway
Others 8.2% 9.2% 1.0%
Comviq(Tele2) 27.5% 25.3% -2.2%
Sweden Telenor 21.9% 21.2% -0.7%
3(Hutchison) 8.3% 9.8% 1.5%
T-Mobile 31.4% 29.7% -1.7%
Austria Orange 17.3% 17.7% 0.4%
3(Hutchison) 6.9% 9.9% 3.0%
AT&T 32.4% 32.5% 0.1%
Sprint 15.8% 15.7% -0.1%
USA T-Mobile 11.5% 10.6% -0.9%
Leap 1.5% 1.6% 0.2%
Others 2.6% 2.6% 0.0%
T-mobile 35.7% 34.7% -1.0%
Germany E-Plus 15.9% 15.9% -0.1%
02 14.9% 15.4% 0.5%
TDC 38.9% 39.7% 0.8%
Denmark Telenor 23.9% 22.5% -1.3%
3 (Hutchison) 19.3% 21.7% 2.4%
KDDI(au) 29.3% 26.6% -2.7%
Japan
Softbank 18.9% 22.2% 3.3%
SingTel 49.0% 49.7% 0.7%
Singapore
Starhub 31.9% 31.7% -0.1%
South Korea KT 31.3% 29.9% -1.4%
Bell Mobility 27.5% 27.8% 0.3%
Telus Mobility 28.3% 28.6% 0.2%
Canada MTS 2.0% 1.9% -0.1%
Other telcos 3.2% 3.0% -0.2%
New entrants 1.4% 2.4% 1.0%
Average 0.1%
p-value 0.757

Source : Norway, Sweden, Germany, Japan— Informa Telecoms and Media WCIS DB(2013), Others —Merrill Lynch(2011, 2012, 2013).
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Table A-3. EBITDA

One Year Before One Year After Difference
Country LTE Follower
Original Normalized(A) Original Normalized(B) (B-A)
TelenorMobil 5,080 100 5,538 109.0 9.0
Norway
Others (N/A) (N/A) (N/A) (N/A) (N/A)
Comviq(Tele2) 2,543 100 2,803 110.2 10.2
Sweden Telenor 1,469 100 1,840 125.3 253
3(Hutchison) (N/A) (N/A) (N/A) (N/A) (N/A)
T-Mobile 291 100 253 86.9 -13.1
Austria Orange 178 100 168 94.4 -5.6
3(Hutchison) (N/A) (N/A) (N/A) (N/A) (N/A)
AT&T 21,501 100 22,691 105.5 5.5
Sprint 4,721 100 4,645 98.4 -1.6
USA T-Mobile 5,744 100 5,252 91.4 -8.6
Leap 545 100 534 98.0 2.0
Others 911 100 980 107.6 7.6
T-mobile 3,562 100 3,480 97.7 23
Germany E-Plus 1,383 100 1,353 97.8 22
02 981 100 890 90.7 9.3
TDC (N/A) (N/A) (N/A) (N/A) (N/A)
Denmark Telenor (N/A) (N/A) (N/A) (N/A) (N/A)
3(Hutchison) (N/A) (N/A) (N/A) (N/A) (N/A)
KDDI(au) 798,933 100 739,218 92.5 -1.5
Japan
Softbank 565,241 100 678,020 120.0 20.0
SingTel 631 100 649 102.9 2.9
Singapore
Starhub 401 100 401 100.0 0.0
South Korea KT 571,244 100 385,488 67.48 -32.52
BellMobility 1,819 100 2,104 115.7 15.7
TelusMobility 2,124 100 2,407 113.3 13.3
Canada MTS 183 100 196 107.1 7.1
Othertelcos 183 100 196 107.1 7.1
New entrants (N/A) (N/A) (N/A) (N/A) (N/A)
Average 1.8
p-value 0.512

Source : Merrill Lynch(2011, 2012, 2013).



