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ABSTRACT

Internet of Things (IoT) is being globally spotlighted as a fundamental technology to
realize hyper-connected society, and as new growth engines of nation and enterprises.
Although the technical aspect of IoT receives a great deal of attention as a new business
opportunity, the business aspect of IoT is suffering insufficient scholarly research and
objective insight. Thus, the business aspect of IoT requires a thorough research on its
service market and business opportunities. In order to stimulate the IoT service market

B AT3E FENERE|EE DY A734 U-City 2532 93 ax7|eMe d3-(FAH S 14AUDP-
B070066 02)9] Ads T3 AR
Department of Information and Industrial Engineering, Yonsei University(m_euna_m@naver.com)
Corresponding Author, Department of Information and Industrial Engineering, Yonsei University
(university0O@naver.com)

##% Department of Information and Industrial Engineering, Yonsei University(leem@yonsei.ac.kr)
w##x* Department of Information and Industrial Engineering, Yonsei University(Ilch1560@gmail.com)
Received: 2015-04-30, Review completed: 2015-05-13, Accepted: 2015-05-19

The Journal of Society for e-Business Studies
Vol.20, No.2, May 2015, pp.107-123
http://dx.doi.org/10.7838/jsebs.2015.20.2.107



108 g=dAA A A 4208 A2%

and facilitate objective statistic data aggregation, this paper aims to suggest an IoT service
categorization model. This model is comprised of three perspectives which are IoT purpose,
IoT Player, and IoT Domain; they function as tools to comprehensively analyze the IoT
industry. Efficacy of this model has been confirmed by simulating 117 IoT services on the
model, in which the results successfully offered the market trend of the IoT service based
on Case. This study is able to apply for basic research of loT-Service Development Plan,

and provide practical implications.
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Internet of Things(IoT), Internet of Things Service(IoT Service), Internet of Things
Business(IoT Business), Classification Model, Taxonomy
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(Figure 1) Research Process
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(Table 1) Several Definition of Internet of Things and Similar Concept(31)

Institution | Term

Definition

AIM IoT

A global network infrastructure, linking physical and virtual objects through the
use of interoperable data capture and communication methods.

ITU-T IoT

A global infrastructure for the information society, enabling, advanced services
by interconnecting(physical and virtual) things based on, existing and evolving,
interoperable information and communication technologies[ITU-T.2060]

IETF IoT

A world-wide network of interconnected objects uniquely addressable, based in
standard communication protocols[draft-lee-iot-problem-statement-05.txt]

EU FP7 IoT

A global network infrastructure, linking physical and virtual objects through the
exploitation of data capture and communication capabilitiesTEU RP7 CASAGRAS]

Communication between two or more entities that do not necessarily need any

ETSI M2M | direct human intervention. M2M services intend to automate decision and

communication processes|[ETSI TS 102 689]

Information exchange between a subscriber station and a server in the core

IEEE M2M | network(Through a base station) or between subscriber station, which may be

carried out without any human interaction[IEEE 802.16p]
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(Table 2) Summary of loT Application Market

Research Institute

Application Sector

MarketsandMarkets

consumer electronics, automotive and transportation, Retail, Utilities, security
and surveillance, Healthcare, Others

Beecham Research

Buildings, Energy, Consumer and Home, Healthcare and Life Science, Industrial,
Transportation, Retail, Security/Public Safety, IT/Networks

Machina Research

Agriculture and environment, Automotive, Construction, Consumer electronics,
Emergency services and national security, Healthcare, Intelligent buildings,
Manufacturing and supply chain, Retail and leisure, PCs, tablets and handset data,
Smart cities and transportation, Smart enterprise management, Utilities

Transport, Smart Home, Smart City, Smart Factory, Supply Chain, Emergency,

TIoT-1 Health Care, Lifestyle, Retail, Agriculture, Culture and Tourism, User Interaction,

Environment, Energy

Researchol| A& M2M/IoT & A% Ser-
vice Sector-Application Groups—Locations—
Device?] 42 = Wil F 97)¢] Anl2 o
oS ERekATHAL wl=o AGEAL 7132l
Machina Researchol| 4+ M2M A4S Agri-
culture and environment*¥ Utilities7}#] &
137}Xl woFE ra UEHI3] el IoT

A AFAAQ IoT-ioA & AFEQTE U A
Hli% 147) okz Ural 57709 An| 2 Al
U s Aostgion dErt ks Fal
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TAE ] ek B gltHIl Oracledl A&
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(Table 3) Summary of loT Value Chain

Research Institute

Value Chain Component

Ericsson 1
Solution

Chip/Module, Device/Machine, Connectivity, Service Enablement, Business

Oracle Device, Service Provider, Infrastructure Service, IoT Service

Arthur D. Little(ADL)

Smart module, Smart Object, Network operator, Service enabler, System
integrator, Service provider, Reseller(Business Customer), Customer

More-with-Mobile

Wireless Technology Vendor, Mobile Network Operator, M2M/IoT Enabling
Platform Provider, Systems Integrator, Distributor, User(of M2M/IoT technology

Deutsche Telecom System Integrator

Module Supplier, Device Manufacturer, Connectivity, Application Provider,

SIM or Chip Manufacturers, Module Suppliers, Device Manufacturers, Application

OVUM Middleware providers, Platform Software, Connectivity Providers, MVNOs and

aggregators, Systems integrators, Enterprises
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(Table 4) Taxonomy of loT Player

[oT Player )
5 Product Platform Service
Research Institui
. Chip/Module, .. Service Enablement,
Ericsson Device/Machine Connectivity Business Solution
Oracle Device Service Provider Infrastructure S EIvICe,
IoT Service
Smart module, System integrator,

Arthur D. Little(ADL) Smart Object

Service provider,
Reseller, Customer

Network operator

Wireless Technology

More-with-Mobile Vendor

Mobile Network Operator,

Systems Integrator,

M2M/IoT Enabling Distributor, User

Platform Provider

Module Supplier,

Deutsche Telecom Device Manufacturer

Application Provider,

Connectivity System Integrator

SIM or Chip

OVUM Manufacturers, Module

Application Middleware

Software, Connectivity

providers, Platform Systems integrators,

Stﬁ/;[)pliers, Device Providers, MVNOs and Enterprises
anufacturers aggregators
#AHE 10T Playerdll e} 534 <Table 5>¢} 2t}
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(Table 5) Taxonomy of loT Domain

IoT Domain
Research | v/ Security/ | Smart | Smart | Smart | T
Institute Nergy. : ecurity, m: m ranspor-
Environment LicalthearcH Sluieselc Emergency | Building Home Production tation
(0] O (0] (0] (0] (0]
Marketsand| (Utilities) |(Healthcare)| (Retail, (Security (Consumer (Automotive
Markets Consumer and Electronics) and
Electronics) [Surveillance) Transportation)
0 ) 0 0 0 0 0 0
Beecham | (Energy) | (Healthcare | (Consumer | (Security/ | (Building) | (Consumer | (Industrial) |(Transportation)
Research and Life | and Home, Public and Home)
Science) Retail) Safety)
0 ) 0 0 ) 0 0 0
(Utilities) | (Healthcare)| (Consumer | (Emergency |(Construction,| (Consumer |(Agriculture| (Automotive,
electronics, | services Intelligent | electronics) and Smart cities
Machina Retail and buildings) environment, and
g and national Manufacturing | transportation)
Research . .
leisure) security) and supply
chain, Smart|
enterprise
management)
(0] O (0] (0] (0] (0] (0]
(Energy, |(Health Care) (Lifestyle, |(Emergency) (Smart (Smart (Transport)
Environment) Retail, Home) Factory,
IoT=i Culture and Supply
Tourism, Chain,
User Agriculture)
Interaction,
Smart City)
IoT Player
Industry

Public
Service

Platform

Pmd\y

IoT Purpose

> IoT Domain

(Figure 2) 3-Dimension of loT Taxonomy
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(Table 6) Definition of loT Taxonomy Perspectives

Classification Explanation
Individual Use of IoT to offer user-oriented convenience and suitability
Use of IoT to improve productivity/efficiency and create secondary value
IoT Industry (profit)
Purpose D - - -
. Use of IoT technology to promote well-being of the city, such as crime-free
Public . . .
city, public welfare, and environmental control
T Product JIoT Technology-implemented Products
Pl;)yer Platform Fundamental Tools for Enterprises utilizing IoT Technology
Service Planning and providing of IoT-implemented Direct/Indirect service
Implementation of IoT on medical fields such as Self-diagnosis, Data
Healthcare . e
analysis, emergency notification system
. Implementation of IoT on automotive such as automobile control, driver
Transportation . . . .
identification, travel data accumulation/analysis
Lifestvle Implementation of IoT on daily entertainment and routines. Adds
Y technological layer to ordinal activities
. Implementation of IoT on house control such as providing automated
Smart Home . . . .
IoT oversight and residential convenience by advanced sensor network
Domain i ildi i
Smart Building Implementation o.f 'IoT on building structure to provide automated control
and energy efficiency
. Implementation of IoT on Manufacture, Agriculture, and overall production
Smart Production |, . .. . .
industry to facilitate efficient and effective production process
. Implementation of IoT preserve energy use such as support sustainable
Energy/Environment . .
environment, and Smart Grids
. Implementation of IoT to products and services that assist in ensuring
Security/Emergency
secure/controlled atmosphere
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(Table 9) Distribution Analysis of
|[oT Domain

Purpose
. o Percentage
Perspective |Classification| Frequency %)
0
Individual 53 45.3
IoT
Industry 47 40.2
Purpose

Public 17 145
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(Table 8) Distribution Analysis of loT

Player
. . Percentage
Perspective | Classification | Frequency %)
(o]
Product 61 52.1
T pratform 14 12
Purpose
Service 42 35.9
IoT Domain®l| W& 7= 717382(256%)
o} gho] Z2E}FA(19.7%), 1B ( 45%) 499
AH|27F ol UERar glom o] Al W3t
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(<Table 9> =)

Perspec— . Percentage
tive Classification |Frequency (%)
Energy/ 8 638
Environment
Healthcare 30 256
Lifestyle 23 19.7
Security/
IoT. Emergency 10 85
Domain —
Smart Building 3 2.6
Smart Home 10 85
Smart
Production 16 137
Transportation 17 145
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(Table 10) Crossover Analysis of loT

Purpose and |loT Player

Product | Platform | Service
Individual 38 2 13
Industry 19 9 19
Public 4 3 10
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(Table 11) Crossover Analysis of loT Purpose and loT Domain

Transpor-| Smart Smart | Smart | Security/ . Energy/
tation |Production| Home |Building | Emergency Litesiite | Hlealliceane Environment
Individual 6 0 10 2 3 10 21 1
Industry 7 16 0 0 2 13 9 0
Public 4 0 0 1 5 0 0 7
(Table 12) Crossover Analysis of loT Domain and loT Player
Transporta| Smart | Smart | Smart | Security/ | . . Energy/
tion Production| Home |Building | Emergency Litesiipte | Blealliverne Environment
Product 3 3 10 0 4 16 22 3
Platform 3 4 0 1 0 2 3 1
Service 11 9 0 2 6 5 5 4
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