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Abstract

Recently, IoT is being well-known around the world. An increasingly numbers of
companies are adopting [oT technology and entering loT-related markets. However, not
all the companies are ready to implement IoT systems or services. Because their
business model after the implementation of IoT would become unclear. Therefore, it is
essential to investigate the validation of utilizing IoT technology after clarifying the
business model and identifying the issue of company’s management. In last decade, the
number of research related to ‘IoT business models’ is increasing. Noted that there are
approximately 30% of these research referenced to the ‘business model canvas’,
indicating that it is necessary to analyze the ‘IoT business model’ by utilizing the
‘business model canvas’. On the other hand, most of those research established a
market-independent generic IoT business model, which is not customized enough for
the companies in different markets. In this study, we analyzed the business models of 70
IoT case studies, and established the business model canvas for each market to support
the 10T business planning.

In order to clarify the purpose of this study, we firstly organized and extracted the
existing elements of IoT business model based on the literature survey. Secondly, the
IoT business model canvas patterns for 15 markets were analyzed by considering the
abstracted elements of IoT business model for each market. Lastly, we proposed a
method to support the design of the IoT business model canvas for [oT business strategy.
Besides, the validity of the proposed IoT business model canvas was confirmed through
a discussion based on the interviews with the corporate practitioners. In conclusion, we
clarified that it is necessary to support the companies to establish their customized loT
business models to arm up before implementing the IoT technology. In addition, we
identified the IoT business model canvas patterns and IoT business planning support
methods in 15 different markets.

This study can propose how to use the business model canvas from various
perspectives. Furthermore, it can support companies entering the IoT business.
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AT LBTES, LT, TV A RETARFNT 27201,
7D IoT Ffl 22T 2 LRV ETH L EEZLND,
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RROESARRET I

HiFFz—A

FET 5 LS5
BEEETISHBT
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FATESER
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ESHRAETIL
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(H 2~ 5(2016) & b BEEH)
K 23: EVRARETNL - FEEF— X2 —DHEX
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s EVRARETN - Fx AR
FAR=TNE—=52000)DIRELZEIARET L - Fx v NR(K2.4)1F,
(%] TiifEfRRE] 4y 7 2] [&®] o408z —F 25, [BE
& 27" X v } (CS: Customer Segments) | [{fifEi$g % (VP: Value Propositions) |
[ ¥ % 4V (CH: Channels) | [H% & D% (CS: Customer Relationships) |
[IXZ& D 4L (RS: Revenue Streams) | [ % — VU 7 — X (KR: Key Resources) |
[ F 25 (KA: Key Activities) ] [ % —>¥— } 5 —(KP: Key Partner) | [ 2%
I ##3& (CS: Cost Structure) | & \W29 9O 7T a vy 7o L3, €Y%
REFN - F o v ARE, EVRRETFAICONCOIBIEE-C, HEHH %
BT 7L —LT—27TH5,

KP KA VP CR CS

KR CH

CS RS

(FAZ =T VX —5(2004) X D H5H)
K 24: V32 RETNL - Fp /R

e [IoTEVARRETADHI 7L —LT —7
[T D% 38 FEICIZ, [TavzxFa] [zavxFrary] s
ZAETN] EnWHELH B, Leminen H5(2012) 13, [oT BV A RET LD X
470, TaVATLEDOREEZHL2ICT 5720, 0T EYARET L E
FfE - 9327 —L7— 20 %HEL, CO7L—207—2(X2.5)Ti,
[zavzx7a] & [HE] 2 HEANARXOTE LTHERALTEY, chic kb,
HESIUMROLER 0T Y ARETAERAHLT 22 R TE %,
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F—Fe | 1
Fy b —7 i
LA AT I
[ \")
Jor—A
A=l

(Leminen & (2012) % i EEHFHER)
2.5 : Framework for analyzing diverse IOT business models

% 7-. Leminen 5(2012)13, WiXEROFEFIZH T, THOLDETARLED
EHCTa v AT LERBEEDT W EpEk@AL 7z, ZOERTIE, 7o —n
Ngd =T VA ) R=va vOBRREZTF, 78—XAFZav AT LPbA—
TYIAYRAT LNERBATT AN H T WS Z LA L I I N, %L
DI/B—RXFETTAR—PETAR, Filnwt—7vIas 27 nicHs
N, =7 VAv 7= DEYARETNDO—HICR D T LA T 5,

R I -
o bi—g ) )
oD [ B A R A —E R
BT BA T i
Va b g AT
A

Car2gether

T RAT A
I v
F @ AL P - T H By a1
BIFARFIDRI A D Z}]‘?;‘/ﬂ\?‘/’f&iﬂ/
Bk B
Jya—x
R el Car2Go
&= B HE#E

(Leminen & (2012) % JL i< EFEHFIER)
2.6 : 10T business model examples in the automotive industry
IoT 4 /) R—=va v« T¥AL VFik
MNE(2018) 1k, ToT 4 /=y a3 v « TH A4 v TlE, EVFRETILVDKEN
ENTHY AT L (L ITERY AT L) DG 2 G & LIRRINICIT 5 51k
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BHLHEERELTWS, X512, WFEQR018)I1E., MilifEzkst] v AT 48
ﬁjFﬁ%ﬂﬁjr7n/17bﬂﬁj@4oﬁ5%¢fm AL BIA A7 ToT
A7 R=vav - THEAVFERH2.DN%RE L, 0T 4/ R=vav - TF
AVvFFEI. 42027y T7OFIEIHE>T, {FF v — b 2ERT 22 L256
Wl Enb, 2O4D2DRAT v 7E, —HRATIERL, AfTEEEE#EVIERLD
o, FHMICT S, £F v — FORNEERBIEL, BRAEMICTERL2&F v — T
DR ToT 4 /) = av « FHFALVOREYICK B,

F I Fv—F

r = >
Step1: EPRRETILIZHEITS EERES v /3R
BEELREMEORRELL Je—rETERE

r 3
v

-

= S S i
(Step2: F—4LREMEDEHED o
L BARE1L
rStep?;: =7 & on—XHERD F—Jvasn—x

L it A
'S | & g e
Step4: loTA/~—i 321 SO 2REMEA

BHEDIVAIIAD AR

.

(NF-(2018) X b fizd#)
27: 10T 4/ R—=vayv - F¥4 vFEE

23 10T EY A RXRETIL

« IoT Application ¥ 4 ZE T L

Dijkman 5 (2015) 13 YA AET L - F¥x VX2 ER—=2 L L, [0T 77V
ry—va it L7z ToTE Y A AT ADERE Tn Yy 7| (B X XET
Ledry vy NREEL)E, ZOWETay oo [FREQHEB ] %2HE7 L
7= (¥ 2.8),

Dijkman 5 (2015) I3 EFHE L EFHEEIT V., oTEYARXRET L - T ¥
VANRICIRDERE L R oy 7|k TlfERE] [BEELoBFR] [ F—
N—pF—] THDBLZEEHLPICL7, &5, Dijkman & (2015)iX 5 2D
IoT €Y RETNVICHT 2T EZEBL, A v2va—%@L, loTIC
BIFA2EYARET L - Fr v 20 [THE] 2R L. BIEL 72, FHNA
BIoEZIEERSW [HE] 2, Zv—XKEo LA IciE S, fho
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[THH] &b EE

CilE S5,

HrEweE2 o2 [THH]

3. LK T % 7 45

Key Partners

Software developers **
Launching customers **
Data interpretation **
Hardware producers *
Service partners
Distributors **

Other suppliers **
Logistics **

KeyActivities

Product development **
Software development
Customer development
Service; Implementation
Platform development
Sales; Marketing
Partner management **
Logistics **

KeyResources

Software **

Employee capabilities #
Relations

Physical resources
Intellectual property
Financial resources *

Value Propositions

Convenience/usability **
,Getting the job done” **
Performance **
Possibility for updates *
Comfort #

Accessibility

Cost reduction

Risk reduction

Customer Relationships
Communities **
Co-creation *

Selfservice

Automated service
Personal assistance
Dedicated assistance **

Customization
Design

Price **
Newness **
Brand/status **

Channels
Web sales **
Partner stores
Sales force
Wholesaler
Own stores **

Customer Segments

Multi-sided platforms
Mass market
Diversified

Niche market
Segmented

Cost Structure

Revenue Streams

Product development  IT cost Logistics Subscription fees ** Lending/renting/leasing Startup fees *
cost ** Hardware/production cost cost ** Usage fee ** Licensing Installation fees *
Personnel cost Asset sale # Advertising Brokerage fees **

Marketing & sales cost

(R.M. Dijkman et al.(2015) X b #iz#})
2.8 : R.M. Dijkman et al.(2015) D #& i

« IoT Service ¥ 4 AET L
]u 6(2016) Z. 72D 10T €Y 4 REFNVICET 5 BT 3CH &2 i L.
MO (EoEH)ZEB L, EVARXETL - F ¥ v N R (Osterwalder &
Pigneur, 2010) % % &1, IoT = R ICFHL L ZLHN ey 2 22T (K
29 %KL, 51T, Ju 5(2016) 1 Google(A~— M FKEFEF), GE(ILZ
A via—3y FER), Car2Go(GBEEET) D 3 DOXERDOBHEDOEH 2@ L,
BELEZIOTEYARETA(K2.9)DEB 2B L, 2O 7L —L4LT — 2713,
PEPITICHE T IV ARET VAR T 2HEOR L - %5, REIC
2T, [oT ¥ — v X Dffifli % Bli&E 3 2 72 0 \EV%X%?w@iﬁﬁrﬁ
Hl #FET 2L BNEETH D, Ck b, BB LT XY R iz
RxEITH T EPU[REICR B,

e

Y
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Key Partners

Key Activities

Value Customer

Propositions Relationships

Customer

Segments

* Software Developer
» Data Analytics

Company

- Product Development
+ Partner Management

- Platform Integration

- Convenience - Co-Creation
- Performance

- Customization

- General Customer
Segment
- Vertical Market

- Device Manufacturer - Global Market

Key Resources Channels
- Sensors - Internet
- Cloud Service - Mobile
(Software)
- 1oT Dedicated

Network

- Capability for

Business Analytics

Cost Structure Revenue Streams

-IT Cost

- Maintenance

- Profit sharing
- Subscription fee
- Product sales

(Jaehyeon,] et al.(2016) X » #5#K)
2.9 : Jaehyeon,] et al.(2016) D #& 5

« JBEFEHM IoT ¥ ¥4 A€ 7 A (Industrial Internet of Things (IIoT))

Arnold 5 (201713, VA RAETNL « Fr vy 32 %Hic. [Cloud-based ¥
VA AETN(H 2.10) | [Service-oriented ¥ 4 ZE T (X 2.11) |

[Process-oriented ¥ 3% ZEFA(X 2.12) | @ 3 2D FEZEM loT (Industrial

Internet of Things) 'Y A AET A EREL -, FbInz3 20y 22T
Vo XA TORMERFHRICD b b3, 1D0D0MREN20FZIE320 LY 4
AETNVERERFICEML, BHO YA RET LV - 24 T ZBALEMT 57
REMEZHEH L T 5,
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Partner network

Value configuration

Value proposition

Relationships

Target customers

= Risk reduction

= Synergies due to
economies of scale

= Shared usage of
resources

= Development of
cloud services and
applications

= Establishment of
partner network

Core competencies

= |T resources

= Software
infrastructure

= Knowhow

= Processing power

= Data storage

= Virtualization of
the operating
system

= Development-
oriented platforms

= |ntegration of
applications

= Applications

= Community
networks
® Forums

Distribution channels

= On demand

= Educational
institutions

= Startups

® Independent
software vendors

= Small and
medium-sized
enterprises

Cost structure

Revenue model

= Cost reduction

= |nitial costs for installation

= Service costs

= Pay-per-use
= Subscription fees
= Advertisement

(Arnold & (2017) X Y #£#%)
2.10 : Cloud-based ¥ AET L

Partner network

Value configuration

Value proposition

Relationships

Target customers

= Community

= Infrastructure
providers

= Platform
developers

= Maintenance and
further develop-
ment of platforms,
infrastructures,
and applications

Core competencies

= Platforms

= Data analysis
methods

= Data

= Knowhow

= Utilization,
analysis, and
aggregation of data

= Self-service
interface

= Automated
services

Distribution channels|

= Platforms
= On demand

= Mass market

Cost structure

Revenue model

= |nitial establishment costs
= Variable instead of fixed costs

= Collected data
= Direct and indirect monetization of data

23

(Arnold & (2017) X Y #£#%)
2.11 : Service-oriented €'Y % A E T /L




Partner network | Value configuration | Value proposition Relationships Target customers
Analyzed literature |® Master complex = Reduced Analyzed literature |® Machine and plant
contains no production downtimes contains no engineering
indications about processes and = Increased machine | indications about industry
detailed various production | availability detailed
configuration technologies configuration

Core competencies Distribution channels
= Platforms Analyzed literature
= Data contains no
= 3D printers indications about
= Knowhow detailed
configuration
Cost structure Revenue model
= |nitial establishment costs = Licenses
= Higher prices possible

(Arnold & (2017) X Y #£#%)
2.12 : Process-oriented &' % A E T )L
FOE - WFE(2021) 12, ToT & A7 LR ¥ 2ilifili % /08 L. % OfffifiE[X
Sr% OIS AR CHiR 35 C & T A J:Mﬂﬁfu%%ibfﬁ?&;@u%
WY — R R IR T G TFIERIRE L2, Lo L, HE - WFE(202D) 1%
RALE ] &V d 1 DODERE T oy 7LDV FRETFT ALK — v B4 EE
L7228, o7 ey 7 1ICidE R LTk,

24 REDF L

ZDETIEZ, DX2BRDOLND -0, TYZNMULITHEI BV ARET LD
RO PIC LTz, 72, AR 0T EY A AETADHT 7L — LT —
712X >T, oTEVYARETADLXAL o, TaP AT LEDBHEMEEZIHL
2T L7z,

[oT B YA RETVDEGEITW WAL & o T, HERMIEIEFEED H
[o0T v ¥4 ZAE 7 VICBEhE T 2 JefTi%E (Dijkman 5 (2015) & Ju '6(2016))@%%
BT D X 9 icRd,

(DIoT 25k &4 2 0 BFIC IR DS o T B DITHt L, SefTrifFgeia a3 L b 528 70
(3
QMREHET ECEMRMICEEICRIAT 2BICEF y v 7035 5,
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B)HHEPHRT L IR H 2 0T, JUHNZREE CRAMMT 2 BRICEILT 2,
(4) EFEOFKEHRHIC & D X 5 1ffi 5 D2 23BHFE T\,

2T, AWETIE, EVARETIL - F ¥ Y ANROREE T v 7 L n )
HAb, IoeT YA RETVOHRO [THH] ZHMENICHE - BHS 2, 2%
TR2ERA TR 2RI EVARETA - FET— X —DRNESZET L L BT
¥rLEZLND,
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# 3% loT =HAE

WEIC% O ToT Hiffi 23GH L, IoT BT 529 — AL X7 L %5
FLTwb, 72, IoT ZAMHT 20T, ZHEKATHICHFEEL TS,
AETIEH, TV A RDHE[ZHFHEL, VX RAETL - F v Vv NRDOEK
ZHWTHITT %,

3.1 ABXREFEHE

KFFCIE, DT EVARETIL « F ¥ Y NZADANX—V IS
35720, loT TGRS »OHAL -2HHZ2INET 5, BiRmmiciz, [ToT
B Y RASREREE | CBTE B IE - CAMI&Co. ,2019) & [HE ToT i - WFFEH
£ (20200 | 225 IoT ¥ 20 HE [T 2,

[ToT & ¥4 AAKHNE | 13, [oT Mok G a2 ML LT, loT Hffoik
FIC X 2EBAHER 50 DI —E RETAZBRT WS, 2Nd 50D [oT ¥+ —
EZETAE 1321 (IoT 24257 v F 7 —/loT HEEIEH/IoT =& ) 7
A4 —AR5E/ KA ToT T /10T -5 < b /IoT /10T 5 E /10T [ER/loT itk
/ToT J%le/IoT r#/IoT v Y 25 4 2 R /IoT~=—4F 4 v ) T ki, L
7zo [HE T Hith - WFgeiss (2020 1%) '] 13, 92 loT #iHM T 2 ¥R (T
GELE¥E/ A~ — MEIG/A VI TR YT 7 F v — /T ANF —/EBWKE/ R~ —
MR/ aA Ty VN h—/ A=t~y — b/ R~v—}EE) KHT 2 FE
IoT Wi Z oHr L7z, ARBFgEClid, [ToT © ¥ 4 A RKRHNE | (FrEE -
CAMI&Co.,2019)icEidh X LT\ 3 13 il 50 fEEplicimz. [HE IoT
5 - WHoEie (2020 W) | 2B EMKZEL 10T 77 v b7+ —Ldfilil v ) 2
DGO 20 FEFl 23 5,

L2270 IoTHHNE, H— 7L -V —27 I N3 bl
TV, 22T, AMETCRT0OGFEHNEZ A RET L - F X VN2 EZH W
T IoT HfHlA HHEHE ZHE T %,

VAR TRIEYEERESE TS - BRI (2020 RRD
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ERETT 5, b, IoTHELCSALEZVWDREL2TET 27201, [loT ¥
VHARETN  F X YANREHIE| KT 5, AEOERE LT, [IoT v
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FAX—=TNX—=5(2012)1F. [Fyrarr] OWET oy 7%, HRE T A
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