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A central theme in recent IT (information technology) industry is a mobile ecosystem. While a concept of
business ecosystem, which is an economic community of firms and individuals producing and consuming goods
and services, has been around for about 20 years now, the recent spotlight is mainly caused by the enormous
success of iPhone. Many hand-set makers or platform developers want to mimic Apple’s iPhone ecosystem from
which both application developers and hand-set users can benefit. In this study, a representation model of the
business ecosystem is proposed for supporting systematic design and analysis of ecosystems. Whereas previous
studies also proposed some representation models, they emphasized only on the value chain between parti-
cipating players. The proposed model, which is named relation-based ecosystem model, represents an ecosystem
with the requirement relationships between product and service components and the roles of players, as well as
their value chain. Such comprehensive representation explicitly reveals the strategic difference between ecosy-
stems. This advantage was illustrated by comparing a Korean traditional mobile ecosystem and an emerging
smart-phone ecosystem represented by the proposed model.
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Table 1. Representation of entities in an ecosystem
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. . Graphical Algebraic
Type Entity Description . .
notation notation
A product component comprising an offering of an ecosystem.
Product It can be owned by a player. D(name)
ex) Smart phone device, Application
Component
A service component comprising an offering of an ecosystem.
Service It cannot be owned by a player. S(name)
ex) Networking service, Marketplace service
One who participates in the ecosystem by producing, owning
Unique  or using a component. He/she uniquely plays his/her own role %
. i th ‘ P(name)
player  in the e?osys em . Player
ex) Device manufacturer, Network provider
Player
A group of players who play the same role in the ecosystem, %
Group of . . .
layers either competitively or cooperatively. % % G(name)
p

ex) Customers, Application developers

Group
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G725k T8 3kc}(Allee, 2000; Donaldson et al., 2006).
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29e Fol A AF P A2 L
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BA LA ol vkt T2

321 FAA AZ - MH 2 84
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7+ A
84 Abolo = A 4k(produce),

AAr(own), AHE(use)d] BAZE EAT F ATk ©, AHlxs
A9 EAF 0= A3 A4 &7} FA | o] F0i2] 7] W F
°1](Zeithaml et al., 1985) AR A _9_5\_% EA A2y} 25
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Table 2. Representation of relations between entities in an ecosystem
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Entities Possible relations Algebraic notation
Player-Product A player produces a product produce{P/G, D}
_—
Q produce A player owns a product own{P/G, D}
A o
s A player uses a product use{P/G, D}

use

Player-Service

_—
produce

A player produces a service

_— A player uses a service

use

produce{P/G, S}

use{P/G, S}

Player-Player

A player pays a certain value to another player

i —> i
3 A player subsidizes to another player for

pay{P/G, P/G, value}

subsidy{P/G, P/G, DS}

subsidize owning/using a product/service component
Component-Component A product/service requires a )
. . require{D/S, D/S, produce
Taquire T product/service to produce itself quire{ p /
Product/ WiemadN Product/ A product/service requires a )
L require M Scrvice . . require{D/S, D/S, own}
(own) product/service to own itself
P L] >
require A product/service requires a
use ) . require{D/S, D/S, use
(use) product/service to use itself quiref. /

A product/service
p-require

product/service to
Product/ i) Product/

- 5 .

G W P-require Service A product/service
(own) product/service to
p-require )
(use) A product/service

product/service to

requires a proprietary
produce itself
requires a proprietary
own itself

requires a proprietary
use itself

p-require{D/S, D/S, produce}

p-require{D/S, D/S, own}

p-require{D/S, D/S, use}
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<Figure 1> o] ol A A gt BA| 7]5k o ZA| 28] 2o
3t olel & 771 A AA NZA2F S #A 76 B =
F 3 A o]t} <Figure 1>(a)= A&t ] 2>(automobile leas-

ing) 2t o] A 2R 2 A 7|9k Rdo A 9| FojA o
oo uh g 7HA] Abg 28 U4 S & HelEn O
oA Bz e} 2ol AsAtete AF a0 thel Az Al

x

—

23

Customer
pay
use
Auto- own %
mobile Leasing
Company
produce

x

Automobile
Manufacturer

pay

(a) Automobile leasing ecosystem
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ZAk(automobile manufacturer)= ©] & A AFSFIL 17 (customer)
ol & A&3HA H =, 212 A Ak(leasing company)E 1L
A thAloll AFake &5 3t o] & 1A A AHERE SHE
5 Foan A FoqA Aol 9] o A o] FAHHY. o]
g2 A A A Afretr] Sfel Aake Al 2 AL A A
2 THHE AESHA Ha, 1AL g2 AYAAA AE
) AL B A Bt 7k Abgo] EA18HA Htt.

<Figure 1>(b)= HAE 59 A 9] o IA2H 02 A B3¢
g AIF - AE 2 ob7 8 A o Fofahe] gt 92 sk
T A E & B EH ofo]ZK(iPod)To] o oo (di-
gital music player) & AH8-317] 913 A= &< 3 (digital music
file)o] Basta, o] Fo HFUS A7) YA ol & FE
T = Tl MH] 2 (marketplace service)’} 2 2.3t} whEhA
I3 2L AF - Aul 2 o7 8 X 7 YA AT 24749 Al F
g Au| 2 8 A4 sl A2 A (copyright holder)E =< 3+
< Adste] Al Fska, 317—'1% o Sdolol 9} A o] & A
&3 A Arlas SYHE FoAd &) AEH7| e &

Ak of F3 2 Fo Folo] AlZAHmusic player manu-
facturer)= oot ZH o015 A4 A o) Al A% A F
3t o BR B A= AZAVE BFE BdEte 4
o2 AT A AT vpe} Zo] #A 7wk Rl 2 3
Fojz7t o) 985 e Aok o) frdstA 29T

rlo

N

obx] A3l BA|7|ak o A A8 RElo 7| Z0] o TA| A
9 5o w22 UENT EY RIS e o2 2T
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Customer Copyright
holders
own/use
own/use produce
Digital Digital
pay Music EhEbatt CEEEEEEE Music
Player reqwre File
produce i ;g\?vl::)re
% v
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: —> WL
Music produce Service
Player
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(b) Digital music ecosystem

Figure 1. Representation examples of an (a) Automobile leasing ecosystem and a (b) Digital music ecosystem
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3 29 Basole and Rouse(2008)2] A2 7} Y ES Z 29
Donaldson et al.(2006)2] 1.7 7} AFE 29, Tian et al.(2008) 9]
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<Table 3>°l| A K= vlo} o] 7] &9 o A 25 %8 2H
S92 AFoA AT dle 2E REe

AREL AAZ eI o Aol o] BAE I Frie
HoA A FARA T, 99 B0 nret e B 7}
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Table 3. Comparison between network-based ecosystem representation models

Model Modeling goal

Entities Relations

Representation of direct and
Customer value chain
Donaldson et al.(2006)

potential consumers who have
requirements for product or
service design

Pertinent stakeholders who are  Directed flows of value

involved with the product propositions(e.g. money,

lifecycle information, products)

Representation of complexity of
Service value network
Basole and Rouse(2008)

value network of players having
different roles in which service
value is created

Actors particularly in five
types: consumers, service Abstracted relationships or
providers, tier 1 and 2 enablers, ties between actors

and auxiliary enablers

Representation of value network
Value network

ti intangibl ts int
Allee(2000) converting intangible assets into

tangible ones

Transactions between two
Roles played by real people )
. o roles through which
who provide contributions and .
. deliverables are conveyed
carry out functions
from one to another

) . Representation of influences
Service ecosystem modeling

Tian et al.(2008) between decisions of business

entities

Business entities who have . .
) . Influence links that describe

roles to play certain activities . i ) .

. interactions in decision

and make corresponding )

o making

decisions

Representation of value exchange
Relation-based ecosystem between ecosystem players
model initiated by architecture of a
Proposed by this study product-service system that an

ecosystem delivers

. Product-service system
Products, services, and players i
architecture, roles of players,
who produce or consume the
: and value exchange between
products and services
the players
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AFe A FoARA =& A St opgt k. &, AF
of thak kst Ay BAZ Qe 7 FHojak Abolol] A1 &9 &
A7 A H= Zlolth o] 2 #A Y AL AN~
g g4 718 dert o 2 AFolM s dZA 2 o] F
AEE 718 9 E 7HA A9 Y& (principle of value chain)
I =8 A9 YA (principle of requirement chain) &2 74 9] 3}
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AL A B ARGSEE B o it A " nke Aot of
g AR 7E AlFol Y AR 2E AHE-et Ak b Yuby
A} 43 st A= 1o ASdke t7kE A Bk of
o wehA <Figure 2>} o] o @ A F< AfrotalAt sk
FoAze 1 AFS Ydete FARAA dh7HE A B8 of 8t
i, AREetLA she Folae afeta e F A B
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= A 29 A fole st FAATE AL sk 7‘“’41}01]
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g AHI 2 g 20 A Af B AN Bl AR o R A
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Principle of Value Chain. If a relation pay{Pi, P, value} exists be-
tween two players Py and P, then the ecosystem must have at least
one of the following pairs of relations :

pay

produce

@ Own

%

Figure 2. Value chain of producing, owning and using a product

or service component

(i) produce{P,, D} and own{P;, D
(ii) own{P,, D} and use{P:, D
(iii) produce{P,, S} and use{P:,

} for any product D,
} for any product D, or
Dy} for any service S.
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Principle of Requirement Chain. If there exists at least one of the
following pairs of relations exists among a player P and product or
service components C; and Cy:

(i) require{C\, Cs, produce} and produce{P, C\},

(ii) require{Ci, C», own} and own{P, C\}, or

(iii) require{C\, C,, use} and use{P, Ci},

then a relation use{P, C»} must exist in the ecosystem.

pay

T

% use/own produce

—
1
! .
| require

use/ l (for use)

own
° produce

pay

Figure 3. Requirement chain of interdependent product/service

components
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Figure 4. Relation-based ecosystem modeling procedure for a smart-phone mobile ecosystem
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Figure 5. A traditional mobile ecosystem represented by the

relation-based ecosystem model
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