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[Abstract]

Following the widespread adoption of cloud computing, demand for IT services leveraging the benefits of cloud technology has
notably increased. Consequently, both enterprises developing IT-based services and established organizations with existing IT
infrastructure are actively considering cloud adoption or migration to cloud-based systems. To support these decision-making
processes, numerous studies have been conducted on the economic feasibility of cloud service adoption. In this study, we reviewed
case studies that employed Total Cost of Ownership (TCO) and Return on Investment (ROI) to analyze cloud service costs,
providing new insights into cloud cost estimation. This study further reinterprets existing research by applying various risk-adjusted
discount rates inherent to the technology commercialization process. For organizations evaluating cloud adoption or migration, a
method is proposed to estimate costs based on these discount rates. Additionally, by reinterpreting previous studies through the

proposed method, we demonstrated its applicability to economic analysis models for cloud migration.
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FAC, = FA(CH,), 718 A fA415 918
& 99l HB(COn0l Azt FARS Agiel] FlE

T L L& wate] masileh g SEH9-E
W3 H18(C7), U7 7IRE Eere) EPE wE(77,), m A
TF e 9] FEE AL ol 8HIE(C) FEE
Ao AR S wretel A7dA W8-S Fdekalar, M
A SEFE =] ARGHIE(C )0l Ao H(S)E ¥
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-
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-
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3, AARLE ekl 3ol mhe FEE o) AR
= AT (10).

Vo(m) = CP(ES+EF"+ EI™) + ¢,
+ Ly el cloLl+cl

(10)
Ser Type

+ T+ CIH,+ Y GYS),

Altmann ¢] 1%1¢] A& 71& A7} HlugS of 714
= 2pEAELS A (MR 189 HEY Fehe-u3t vloly dE
HE(DTMF VM wlelidold HIE(TCRE 7HH H|&
(VC(m)ell 3E3F3te] HA st due]&s Abgrk= o vk
[5]. o]F 3d A5 (ke 2 sfo] SE19-= vfo] 1o A
H|- 8ol et AF[4],[21], EFE HFY dags 4 3
Agl AT T vhre] AT AT 22]-[24].

Antohi= Hl°o]E] AlEfoA] 2331 ) A|~8ls FE5-
=g npo]ago]Addd w AQEHE B]ES Amazon¥ MS
Azure?] ZE-= AFEEE uigo 2 nwalit[5]. o=
M Al=ES FASE 2el 8A4(E; infra
element)9} 71% AR A(TC; technical components)Z
Uro] 71E T84T Q1) 84 ddEE BEs )
A3kt

AT} it 2 WANUEL), ANLUE®Z), 94
W2(/E3), N=eAleld AMIUEE)), <fzeAo1d A
W2(E(5), "elgrlelz AWM IUEG), dlolEH|o]z A
W2(/E(7)Z Wra,  7ls  FAE84L&E AlO
Acosd.0(7C(1)), Redhat 6(7C(2)), Apache 2.4(TC(3),
Tomcat 7(7C(4), Oracle 12c(7C(5)),
Web(7C(6)), Magnolia Database(7C(7), Magnolia
Application(7C(8) 2.2 Yol 1#3gltt. d& £, ¢
A=) S <2 11> 3 3Ee] 34 7 9l

Magnolia

S ={IE(1)-(TC(D)),
IEQ@):(TC(1)),
IE(3):(TC(2), TC(3),TC6)),
IE():(TC(2), TCH4), TC(8)), (1)
IE(B)(TC(2), TC4), TC(8)),
IE(B):(TC(2), TC(3),TC(7)),
IE(7):(TC(2), TC(3), TC(7)}

Antohi®] H]E B3L [ES HAES L X5 o) A9
%= B8(Cost )T A 2 HIAES 93 tlolE] s
©.2 2138k H|E(Cost BW) L2 o] A1&3= maotl(A]
(a2»[sl.

Cost = CostIE+ CostBW (12)
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[E Bl2E 9 A H-8-2 2z} 94 jo] x| d grE
= 93 T AZHCMPIG) S} IEG)2) 2] 2 Bl AEo] AL
Hi BE ST G 9 ARG ARRE Y
WI1k)e wo= ZAHY, o]& vhdgh Ax= 2 (13)%
Fi=

i

CostIF(i) = Z(CMPl(/) X (Zi:‘Wl(k))) (13)

j=1

Zhe] Q= 84w TR Alsgle] wlel ol o
I W8-S UES A g |lze} aso] AREH|89
o= FAWCE 91=e} 22 E()) A B HAES 9
AHEE WIEN S AEHGBytes)ol L, CMPLG= 84 2
SARY, CMPLGR= 3 A Sk vlel o]l Q1=
9] H|~E 283, CMP2GYs - AR F219-2 vlo] 1#)
o] EES] ot EeFHGBytes), W= lF 9l
Zeh 220 B9 AR IEND AHgH]Go2, o] F k)

g Avk= 4 (14)9F 2t

O A Tl (4

Cost BW(i)=()_ (CMP2(j)x CMPL,(j))+
(14)

+( CMP2(j —1)x CMPL(j))) x W2

2 (
=1
2
=1

2 (14)e] Alz=®l BEolA  Antohi= Grafana®h
TepdumpE: ©]-8-3+1 Amazon®} MS Azure SEH-= “gll
Al mpol 1 o] Hl-8-S SASIITHE]. 3l ATlA= <l
zet @ R mlo] ol dshs A48s 7HgEkGlaL, 7 Q1
o} @40 B Ve 7A4LAV) b ERE Qxnl g 49
AR who] o] Blgo] thEA YEsTh dlE 5o,
Amazonel Q1Ze} 45 6, 7, 2, 3, 1, 4, 52| A= wlo]
adolAd A W v 4, 2, 1, 3,5, 6, 79 AR vlo]
HolA dS w ujg ofr] 28] 71EF Z=9ko . MS Azuredl
OIZE} R AE 7, 6, 2, 3, 4, 5, 19] A= wlo]ago]l A 3
S 821,45 2 3,6, 79 AR vle]igeold I
wj B]§ div] 9uf 71 =& AR SAHEUL. AFHoR
Antohi®] wlo]1#o] A H]-& A= ZA]o] SE}9-= wlo] 1
Jolds ned w ¢z} @4 Ve FALAEE Y
1, Qlze) 84 ded R mlo]aylo] S FegE o, Ao
uwhEbA mo]1go] A H]-gof xfo]7} ke A& st

Shirvani ¢ 2912 2= =l 3lelA RO
DPP(discounted payback period), BCR(benefit to cost
ratio), NPV(net present value) 5 8= =S 13
A A Wil disiA] A EAL NPV 7]4ke] 4] 3y
< ol&at] AAVIS A4 2] (15)+= Shirvani
9] 2%10] AV BAE f18) AR v]E BEle] V) &4

o7 TC= % H]&(total costs), FC= 1A H]E(fixed



costs), V= 7P v]&(variable costs), LS= A4 &
“(potential 1oss)O1™, 7Cpyesmen(TH= T S| FH
&5 o gt}

TC,ppesmeni T) = FC(T) + VA(T) + LS(T) (15)

17 HEFOLRE AW ZY(SE;  server
procurement), WES A ZX](Ne; network devices), 7]
AW AT E o] o] d2(BSS; basic server software
license), 712 WEHI(MS; basic middleware), 83 ¥
o Zg] Ao A(AS; requested applications), F-gAko|L} o
Z 983 & AA(Fa; facilities), W2t 2 oo} Al2HE)
-8 H]A-A}F A= (Nee; non-electronic devices), X1
2~ HiRE 93 Alo]E(Ca; cabling costs) H]-&S E3H31=

W eltl (A (16)).

S N B K
L E R VEAED MEAED Mo 0o
Y j J J
4 (16)
+ Y G F N C
j

7HE B8-S T AR Seke] A7) AR E )} )
AA71719) ALGEHEN o] ol w9 & A7) 25307y
we Arlew, @9 f4 2 AU 85T T Al
F ekl QB Y ALK/ S F3 QHY 87, 22 EY)
AE7E QAV(CH XLy 2 st=glo] A7 Q17n|
(CHpx ), 716 AEANE 43 QAN (COpxL%), A¥)]
2 k2 FA P WESHEE AL HE ¥E (O HiA]
HE(Q), T Azt Eete] wix] Z~E WME(DCV(T)e &
o= HAEE wE HE, /RlzeoA j FEeER O
olf] A& WEZHADTIMG )% dHeold EY I~E
(TCR(SPG),SPG)2] 9] o2 3= & dloly A%
HE(7TRY), &9 F2 2 A vE-S Jeplls 2224
FRE(CTP AEIA ARSRHHDO HoR RIEHE
2EYA] v, FERe= AW o T ARE ERbe] AREH]E
(D3 AHEEHSN ) Fo= TdEE FE AY A
H| 25 QIgh 71 An] vlg-o] E3FETH(A (17)).

N mlo

¢

2

VA = CEx BN+ ER)
+ CH'X I+ CPx Ly
+ CHIX LI+ CFx LY
+ CHx Qx DCW(T)
Ser Type
+ TRPHCRx Hyt X G S)

7

(7)

T oA B BAA EALSE NEH &
q

o
(technological losses)& 2|8}z &R Lioon(T)S} 7374

2212 ojo| a0l ZHY 24 B0 gt ot 7

=]

$=2l(environmental costs)S AV|Sl= Loga(T) FO=
A2 (18)).

LS(T) = Lyy(D + Lo T) (18)

ANEH e oA

(communication),

e (elasticity), E4l
2] (processing), ¢1Zgt Ao
(infrastructure  control), 7F&A(availability), HQF
(security), Z&}o]HA] 2 dlo]E 7|2 d(Privacy and data
confidentiality), £ ARFe] A7)AH¢ FF(regularly
comply with requirement)®] kol z+ &o] A4S 53+ g
T2 xdEH (19)).

Lpg(T) =L +a zLi,COTm +a, L +a LI (19)
+a 5Li,A; ta eLi,S? ta 7Li1,DrTi ta SLi{\’:fqm

o= Qe &AL 37(Acc; accounting), 17 #A|
(CRel; customer relationship), ™| °©]u]X|(PI; public
FAX(Flx; flexibility), H]ZYZ2 A5A(BC;
business continuity), #H&ete]A2x(Comp; compliance),
o]¢l(benefit), $/&87} =H(risks and challenges) 5 &%
sl elogye ¥ys= &2(0TH; other possible
losses)<& Bredsl oz A (20)o] AT

image),

LORG( 7 = B 1Lf,4§[ +8 sz‘,ng +8 21:{{29 +8 zlﬁ; (20)
+ B L+ BeL 7+ B, L
Shirvani 9] 2912 o]& vpgoz o|gte] 3t 54l 3|ALE
gom sof Al A skl @A NPV
Arhe wEdle] wale) 944 Q15
Heinrich+ CC TCOE
nlo]1glo]d H]g, &F &

o K
T,
]

CC TCOE »&#E wf Fash A% 848 A, ols
T o2 RSt (4)[3]. Heinrich®] CC TCO
2o ng FHE| g () E o8-8 TCO Akt #lolo], H]
£ FALA(C™E o] &3 TCO At #lole], ]l H
& 2(CT )00 71N 8 ALY lojol®
oAXITHA] (4)). FE 81 AF(n), AAU(d), HF 14
(0] o= et

Heinrich+ ICT(information communication
technology) ©F719IES} Al&zt AzGA|] ofZe] Aol
A}, 2E)ar Sk A2 Al 2HCSP) & IEHE 71
gsela, 8719 AHlE A3t Heinriche] A+ A3}
of W2, =QH|-8-2 AA] v]-g-2] 22.3%, vlo]1Eo]lAd H]
|2 55%, Y HEL 16.2%0|9, AHE 183} F8 H|&
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I 1. Heinrich7t M2kt CC TCO MODEL £243]
Table 1. Element of the CC TCO MODEL proposed by
Heinrich[3]

Element

Details

Strategy, Training, Organization, Security, GRC,

Adoption Data, Network, Platform

Strategy, Training, Provider certification, Sourcing
(Licenses, ICT components), Cost of capital,
Opportunity cost

Procurement

Infrastructure shift, Testing, Implement,
Configuration, Planning (Requirement-—,
Feasibility—, Application—, Data—analysis—,
Migration—strategy)

CSP cost (laaS, Paa$S, and SaaS)

Maintenance support, Testing, Training,
Downtime, Management, ICT components
development,
Update/Patch/Release—-management, Platform,
Generalization, Standardization, Automation,
Disaster recovery disaster management, Change
management

Migration

External

Internal

Training, Downtime, End user operations (Futzing,
Self-support, Peer—support, Data—management,
Self-development)

Usage

Exit

“This table reformed the Heinrich [3]'s results by the author.

Data export and lock—In

& Ae] BAYSHA| ZAH3].

Heinrich7} A9kt A A w8 5 41.8%7F S2F-= A4]
AlgApel] ofs] A3 HTtEo], A3A o w thA] 58.2%
s EYES AESE oA Yehs 7]3n]go
2 HAEAJTH3]. T3 Heinriche 8719 Aldl &
Serverless AU 2.9} Lift and shift AlvF2] Qo] tisfiA]
WHs] HES A5 Bt 2)[3]. Serverless Al
Ugleoxe= 4d & & Hl-8o] 28% H7Ea, 104
34%, 159 F- 34% HZFEARE, A 182 151 5]
-z 2 A 154 Sgehtta 7S W B8R
2 Zlo2 o FHSIt) Lift and shift W2oIAE 4
Qu-&S 2-Zyu| 2 w2 oie] 219% H3HE AL 10
= 25% AT, FeheE =Y U8 231 AA) v
2-Zgm 2 3AlE 107 &G 7P S we] v)E-
7 Fdsirh. 1519 Felli= HA] v]go] 2-Zue o]
8%

L= AR OE ARl BE, AR Hlule EVFssid, E8h5-

ol

R

rV’ l‘fu
ok o i
o 2 Mo Hi rlo Hob

tlo
o

Ol:oiil
¢

A48} Serverless AlUE] 2.9} Lift and shift AL

F 2. Heinrich7} 2A15H £I1X| Al2|e] 2Zajo|Aete| H|w[3]
Table 2. Comparison between On-premise and the two
cases analyzed by Heinrich[3]

Scenario Cost 4years | 10years | 15years
Operating cost —-28% -34% -34%
Serverless
Total cost +274% 83% 47%
Lift and Operating cost -21% -25% -25%
shift Total cost +44% 0% -8%

“This table reformed the Heinrich [3]'s results by the author.
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Mangiuce 7FHg Z219] In-house solution®} Cloud
solution scenarioE AI¢IA] 2l 513 &<te] AF-5 F43}
3L, o] & nhgo & CAPEX®} OPEX, ROIE H]ila}e] #-4]5}
WTH1]. Mangiuc> Sehs-= 7|9ke] Z2AES] TCOE=
AT EFAKH )] T F dA) AREoR Qg B A
A E 7P vES 2o stk s Axsglv1]. o]
of ZE-=E 7|Wr ZRAE H|§-& AR H]&(direct
costs), 7Fd H]&(indirect costs), &% H|&(operating
costs) &2 o] A3t Mangiuc®] 73 7 714
AlvE] o= the Atk

In-house solution scenario: 7}2] Z=]o] st=go] <l
kel A E o] ol EEA o) dE 2 Esk= 150,000+22]
BEFA A 2HE T, S RG] A =Hle] o

= & S sdolth. FAES mihd Ao g 30,000
27} 7P o= o, 27] Hl8-2 65,000
27} F7k= dasit A3 A B H]8- 59,500 +=, A
HAIZEE §A81] 918 Qg ] A 7 gmle] 2y &7
FAE 218 vid 160,000F27F 83 Z 0= o=,
g &2 mid 5%H STVt AS Mg

Cloud solution scenario: 73] ZZ o] [THH]|2~E 2]
5 SEH-E MM 2R oJHsl| & AAste], o]d] Hagh of
ZgAlo] A el %7 H]& 15,0002, AX] % 4%
gE g A7 15,0004%, 1]
75,000%, AX A28 fAHS 118 540002, 225
T AH) 2 ARl Al A EEoF & A7H]-8-2 210,000F=
olm, 1], A RS R ZEh9-E HE-2 vid 5%% 7}

o

= (e} S
ol 9

3= AS 7 s,
3 32 Mangiuc®] T Alyg] Qe sk v]-8-S 8ok Flo]

tH1]. Mangiuc AlUgex 5 ¥ A¥= In-house
solution scenario®] H]-€-°] Cloud solution scenario®] H]-&
Ho}h A el o= SER-E E9lo] U A o5
o] = AL oY= A= ¢dl Cloud solution scenario

RN

F 3. MangiucO| 245t & AlLi2|29] TCO
Table 3. TCO analysis results of the two scenarios

analyzed by Mangiuc

=]
4 21t

(Unit: 1,000 Euro)

Summary In—hogse Cloud solution
solution
Total 5—year CAPEX 215 90
Total 5—year OPEX 1,025 1,604
Total 5—year expenses to 1240 1.694
profit & loss account
Year 1 cash needs 400 380
5-year expenses 1,240 1,694

“This table reformed the Mangiuc [1]'s results by the author.



©] OPEXE thh #estA 7 g7 w0 =2 A €lct.

Mangiuc CAPEX$} OPEX 9]ol| &= ROIE Alklste] F
AUE] 2. a3t Mangiuce 3 8ol 260,00022]
njEo] WAk, vid 10%4 sk 43S 7Hdsisith
o]Z ®kdst A In-house solution scenario®lAE 3zt
FE ROIZF &9 #ez HEEla, Cloud solution
scenario®| A 5 AAHFE] ROIZF 42 Lo Waly = 4
AlE HATHIE 4).

E 4. MangiucO| A5t F AlLf2|22| ROI H|1[1]
Table 4. ROl comparison for the two scenarios analyzed
by Mangiuc[1]
(Unit: 1,000 Euro)
Year Total
1 [ 2 ] 3] a4 s
Acquisition of an In—house solution
Revenue 260 286 314 346 380 1,587

Annual
CAPEX
Annual OPEX| 234 246 258 271 285 1,295

43 43 43 43 43 215

2212 ojo| a0l ZHY 24 B0 gt ot 7

oA QAZelold M) UL FHste] Fg ek
2 ATOA % Ritsmazl 28 A5 ol AnlpEsby
58% wEoR v A @A) 2 AESAH 6],
TSRS BARE HEUrh, vl BAyske vlga}
HAIA 2 B8]0] 1 5H 7} gashA, CAPEX
EX BEFol 5Ydst edlgo] A483nz Axd ROI
W

L

rlr ~u rlo

317} flth e CAPEXS] &3%t3} OPEX9] &3
o] %ﬂfi} | izl o] v]-8-<] Al W2 ROI ghell=
W37} A gk

i 5v 7 AU E1ES AL9S w(discounted
value)9} 4-8314] g3kS w(absolute value)E 42]d o
2, 1Al A HE 5337k wid ROI #holl&= ER1&S 4
S3S wol A85HA] ks W] Afo]7} §lvh 1t AT

B 5. ERS(EVSESE)E 1
o AM(e= 54)
Table 5. Reinterpretation of Mangiuc's research after 5

28 Mangiuce| 217 Al 2|

Total Annual years considering inflation rate
Expenses | 277 | 289 | 801 | 314 | 328 | 1,510 (Unit: 1,000 Euro)
Return on | _ o | o o o o o Year
Invmatmone | 76:31%(=1.12%| 4.33% |10.05% 16.04% | 5.07% ltern VeliE T T T T Total
Acquisition of an cloud solution Acaquisition of an In—house solution
Annual
CAPEX 18 | 18 | 18 | 18 | 18 | 90 ADSOte | 260 | 286 | 315 | 346 | 381 [1,587
Annual OPEX| 290 | 304 | 320 | 336 | 352 | 1,604 Revenue 5o inted
Total Amnual value | 254 | 273 | 203 | 314 | 338 1,472
Expenses | 308 | 322 | 338 | 354 | 370 | 1,694 e
solute
- - 43 | 43 | 43 | 43 | 43 | 215
Return on | =15.69 | =11.43 | g 970,15 09%| 2.61% |-6.33% Annual | value
- - CAPEX Discounted 35 | 41 | 40 | 39 | 38 | 200
“This table reformed the Mangiuc [1]'s results by the author. value
Al A?/Z‘lﬂgte 235 | 246 | 259 | 271 | 285 |1,296
V. 2212E =0 Cist AAM BA OPEX D'Ssgigted 229 | 235 | 241 | 247 | 253 |1,204
Absolute | 576 | 5g9 | 302 | 314 | 328 [1.511
ok A3t Ald & Mangiucd] AT Alglol A= dol9] A-L?EILI value '
2.7 B8-S viE o 2 TCOE AkEsaL, F 7HA] Ayl L Expenses D'S\fglﬂgted 271 | 276 | 281 | 286 | 291 [1,404
o ujg} ROIE ¥l #4938} TH 1], Mangiuce 7Pg2] Alvk Absolute

225 7IA3IAT, Z2o] SEg-E wlo| 1o gt
BASE aelshE vl lox] 7P EaEA o)Al A@A o
oldfidt o v AES EE5Y T v AoE wddr) 1
21} Mangiuc®] A7+ ARlolA & vl 2Ask= B8
ool tEiA &S A&SHA kernw R} A
ROI 2415 HaiAe SR1E&S o= AsiAlslor 3t da
7} ek ool £ 15-= Mangiuc?] 17 Abelloll A& oA
oI ARJE-S MF o R F AU Q& vl alekala) gt

717kl A e Bt 7)ol og nE) dus
5 AR A8 uf AR H e ShlES ek, Vs
AFdsl Aol uiAlE v fdes aEg ERlE
(risk—adjusted discount rate)& ¢Jn| g} 20].

Ritsmae] oAM= TCOE AHEshr] $138] OPEX$:
EOLEX®] Aol QIEd ol HIE&()& #1838t mlefol] Ay
3= H-8-9] ARl 7HE ARSIt 16]. 5, Ritsma®l A7

—6.3% |-1.1% | 4.3% [10.1%[16.0%| 5.1%
Return on value

Investment[Discounted
value
Acquisition of an external cloud solution

—6.3% |-1.1% [ 4.3% [10.0%|16.0%| 4.8%

Absolute | g 18 | 18 | 18 | 18 | 90
Annual value
CAPEX IDiscounted| 15| 47 | 47 | 16 | 16 | 84
value
Absolute |50 | 505 | 320 | 336 | 353 |1.605
Annual value
OPEXDiscounted| pg, | o1 | 2og | 306 | 313 |1.491
value
Total | APSOME | 508 | 323 | 338 | 354 | 371 |1.695
value
Annual Di od
Expenses |~'SCOUMEA 304 | 308 | 315 | 322 | 329 [1,575
value
Absolute

—15.7%[-11.4%|-7.0%|—2.3%| 2.6% |-6.3%
Return on| value

Investment|Discounted
value
“This table reformed the Mangiuc [1]'s results by the author.

—15.7%[-11.4%|-7.0%|-2.3%| 2.6% |—6.6%
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o] A&4= CAPEXS} OPEX?] 3 HA37h st
a1, A¥H o= 571\d7F ROIZE &3 72 188 4832
u] In-house solution scenario®] 7% 5.1%°4 4.8%%=
0.3% “Fo}A]aL, Cloud solution scenario?] 4-%-%= —6.3%
A —6.6%= 0.3% SolFITh

Mangiuc2 3l|d AlUE] Q004 HH. A|2~gle] =1
o= Agatar, 5ol oig v 4 2 TCO, ROI 4]
Tl o] E 71Ee AAA FHE 10de= 7k
TCO #4137} ROIE AH=3H Z7E i 69 Aelsisiv A4
% © 2 In-house solution scenariool|A+& &8-S %83}
| okgkS el 18318 u ROI FAI= 22.6%04 21.4%

& A= 170 om=

2 1.2% o}A] 1L, Cloud solution scenario® A+ 8.1%0|

Sl

1

o
= R
ISPt R
=

5
a

A

E 6. 27SES i
104)
Table 6. Reinterpretation of Mangiuc's research after 10

years considering inflation rate

1245t Mangiuce| A7 Af2] RfslAd(

(Unit: 1,000 Euro)

Year Total
(Year
1
ltem Value 6 7 8 9 10 ~
Year
10)
Acquisition of an In—house solution
Absolute 419 | 461 | 507 | 557 | 613 | 4,144
value
Revenue Discounted
363 390 | 418 449 483 | 3,575
value
Absolute 43 43 43 43 43 430
Annual value
CAPEX | Discounted 37 36 36 35 34 378
value
ADSOIUte | 599 | 314 | 330 | 346 | 364 | 2,950
Annual value
OPEX | Discounted 259 | 266 | 273 | 279 | 286 |2,567
value
Total Akafdfe 342 | 357 | 373 | 389 | 407 |3,380
Annual D ted
Expenses| ' °%U"€%1 297 | 302 | 308 | 314 | 320 |2,945
value
Retum | ADSOIUE |55 39,108 9% (35.8%43.1%|50.7% | 22.6%
on value
Invest— [ Discounted 22 39%128.99%|35.8%|43.1%|50.7%| 21 .4%
ment value
Acquisition of an external cloud solution
Absolute 18 18 18 18 18 180
Annual value
CAPEX | Discounted 16 15 15 15 14 158
value
Absolute | 374 | 389 | 409 | 429 | 451 |3,653
Annual value
OPEX | Discounted 321 | 329 | 337 | 346 | 355 |3,179
value
Total ASZ?J:te 389 | 407 | 427 | 447 | 469 |3,833
Annual D ted
Expenses| ~'*°0UMeC | 337 | 344 | 352 | 360 | 369 |3,338
value
Return | ADSOIUE | 7 70, |13 19|18.8%|24.79%|30.9%| 8.1%
on value
Invest= | Discounted | 7 7o, 113 19| 18.8%|24.7%30.9%| 7.1%
ment value
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A 7T1%E 1.0% FolRich
BEERT T, ARIES
< wje] Aol =

7 H 7oA E9lE-2 7T AHEH-(WACC; weighted
average cost of capitaDel 7]&ANds 918 Zv|d
(technology commercialization risk premium)3} 75 ¢
& ZZu]A(firm size risk premium)E g4ksle] Ak=3ich
[20],[25]. WACC2 AFFA1e] Gl waha] Adolsh,
712AraE 918 Zev A e 99 29 AFFA]
oF AP R dlof] wheba] ThE A A7 Tt

1L W91E F4387] Hste] STAR-VALUE®] FAI%k
& ol gsta[26], Al 112} =it #-7(KSIC; Korean
Standard Industrial Classification) AF A|2=8-$-8 A2 E
o] M 2 FFHU582)] 4] R EWHU58)9] 7
P AREH] 8] 6.86%F AHESFITH27]. B3, AFE A
E4% F gle A& 7Akste], STAR-VALUE®A A&
= 71EARd S 918 A3 2l 2B 1071 FEG6H )9 3
R gkl 302 st (A 30) 1At 91E 2
5.66%% AFESIITH 26]. PiAHtoR R 919 g
o A, t7I4, 719, 714, 71l Adolgk A
Febste] EH4U58)9 7IEo® t71S] 0.44%, 5719
1.47%, 27190 2.88%, FA719 4.07%= AH=3k3ATH 26].
ol& A A= 1 73 Zr} vk ARIFAI7E g1 ol
g RIS 12.96%°131, F719-2 13.99%, 2719 <let
H 15.4%, FA719e12Hd 16.59%2] TA&S gt}
S Z1sAske 2wl el a2 10.0%, AA R
0.14% =, 9.86%°] W5 zH=th 7] Aaks Aeleiohd,
719 7.44% ~ 17.3%°] A& A8, 7|9
8.47% ~ 18.33%, 27192 9.88% ~ 19.74%, 371
11.07% ~ 20.93%2] @U&S A-8=t}

AR

N o

o

=]
=

il

ol

[<3]
=
o]
=

to = H o

I AP E S8 AZES S A 9 F39(058222)
= @l di7IdS 7Hgste] E90ES etk s
7P staiA) gtk weba 9182 12.96%= 7S 4 9l
31, o] & uigo & ROI 418 thA] =883 475 % 89l 4
E 7. 7|2AMdE o-ol| UiREl clerst /1" nefst Eelgl|

ME(EER(U58)2! BT
Table 7. Calculation of risk-adjusted discount rate (case
in publishing industry (J58))
Technical
KSIC Scale WACC | commercialization | Scale risk
(J58) risk premium premium
(Range)
Major 0.44%
company
Medium-sized
company 5.66% 1.47%

J58 - 6.86% (0.14%

Small-sized ~10%) 2.88%
company
start-up 4.07%
company
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Table 8. Reinterpretation of Mangiuc's research after 10
years considering risk-adjusted discount rate
(Unit: 1,000 Euro)
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Year (\T(otal1
ear
Item Value 1 5 3 A 5 -
Year5)
Acquisition of an In—house solution
Absolute value | 260 | 286 | 315 | 346 | 381 (1,587
Revenue
Discounted value| 230 | 224 | 218 | 213 | 207 [1,092
Annual Absolute value | 43 43 43 43 43 | 215
CAPEX  Ipjscounted value| 38 | 34 | 30 | 26 | 23 | 151
Absolute value | 235 | 246 | 259 | 271 | 285 (1,296
Annual OPEX
Discounted value| 208 | 193 | 179 | 167 | 155 | 902
Total Annual Absolute value | 278 | 289 | 302 | 314 | 328 |1,511
Expenses |piscounted value| 246 | 227 | 209 | 193 | 178 [1,053
Return on | Absolute value |-6.3% | ~1.1% | 4.3% [10.1%|16.0%| 5.1%
Investment |piscounted value| -6.3% |~1.1% | 4.3% [10.0%|16.0%| 3.7%
Acquisition of an external cloud solution
Annual Absolute value | 18 18 18 18 | 18 | 90
CAPEX Discounted value| 16 14 12 11 10 63
Annual Absolute value | 290 | 305 | 320 | 336 | 353 |1,605
OPEX'  IDiscounted valug| 257 | 239 | 222 | 206 | 192 |1,117
Total Annual| Absolute value | 308 | 323 | 338 | 354 | 371 |1,695
Expenses |piscounted valug| 273 | 253 | 235 | 218 | 202 [1,180
Return on Absolute value |-15.7%|-11.4%|-7.0%|-2.3%|2.6% [-6.3%
Investment |niscounted value|~15.7%|~11.4%|~7.0%|-2.3%)| 2.6% |-7.4%
Year Total
ltem Value (Yefﬂ
6 7 8 9 10 Ivear10)
Acquisition of an In—house solution
Absolute value | 419 | 461 | 507 | 557 | 613 (4,144
Revenue
Discounted valug| 202 | 196 | 191 | 186 | 181 [2,048
Annual | Absolutevalue | 43 | 43 | 43 | 43 | 43 | 430
CAPEX Ipjscounted value| 21 | 18 | 16 | 14 | 13 | 234
Annual | Absolute value | 299 | 314 | 330 | 346 | 364 [2,950
OPEX " Ibiscounted value| 144 | 134 | 124 | 116 | 108 |1,527
Total Annual| Absolute value | 342 | 357 | 373 | 389 | 407 (3,380
Expenses |piscounted value| 165 | 152 | 141 | 130 | 120 [1,761
Return on | Absolute value |22.3% |28.9% [35.8%|43.1%(60.7%|22.6%
Investment niscounted value| 22.3% | 28.9% [35.8%(43.1%)|50.7%[16.3%
Acquisition of an external cloud solution
Annual absolute value 18 18 18 18 18 | 180
CAPEX Discounted value| 9 8 7 6 5 98
Annual | Absolute value | 371 | 389 | 409 | 429 | 451 |3,653
OPEX [Discounted value| 178 | 166 | 154 | 143 | 133 [1,891
Total Annual Absolute value | 389 | 407 | 427 | 447 | 469 |3,833
Expenses |biscounted value| 187 | 173 | 161 | 149 | 139 |1,989
Return on | Absolute value | 7.7% |13.1% [18.8%[24.7%30.9%| 8.1%
Investment |niscounted value| 7.7% |13.1% [18.8%[24.7%|30.9%| 3.0%
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