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ABSTRACT

In national R&D projects, commercialization and practical application of research outcomes are crucial, not
just research and development. Additionally, in the increasing trend of open source software R&D projects, the
development of diverse open source SW business models can promote the commercialization of outcomes,
expand the market, and ultimately enhance the nation’s SW industry competitiveness. Open source SW R&D
involves various participants, such as industry, academia, and research institutions, collaborating in different
forms of R&D, which leads to diverse approaches to commercializing the R&D results. Particularly,
considering that government-funded research institutions may have certain restrictions on engaging in for-profit
businesses compared to industry-academia collaborations that can perform almost all types of businesses, there
is a need to study open source SW business models in government-funded research institutions. Therefore, this
study presents definitions, processes, and considerations of business models based on open source SW R&D
outcomes, targeting government-funded research institutions engaged in planning and executing open source SW
R&D.
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Table 1. OSS Business Model based on Value in Use
Busi
usiness Definition
model
A model that converts existing research
outcomes or products into OSS or develops
Cost & Risk Fhem_ from scratch 2.1S OSS,. Fhereb.y
. inducing external expertise to participate in
Sharing . .
the development and reducing additional
research and development costs and
maintenance expenses
National | A model for acquiring research and

R&D development costs through participation in
Business | government-led national R&D projects

Direct and Decentralized Fundraising
Sponsorship| Model (involving donations, grants,
incentives, online crowdfunding platforms)

A model that grants usage rights of specific
brand names and trademarks to other
companies and charges them a fee for it
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Table 2. Open Source Business Model based on Sales
Value

Product .
Business .
or Definition
. model
Service
Model of Distributing a Single
Dual Software under Two License Versions
Licensin| - GPL and Commercial License -
g Allowing Customers to Choose the
License Type for Software Usage
Model of utilizing OSS for basic
functionalities and generating revenue
Open . e
Core by  developing and  providing
proprietary  software for specific
high-value features additionally
. Model of providing the most recent
Version . . .
- U version for a fee while offering
§_ P previous versions as OSS
g Model of utilizing the modularity and
portability of OSS to port, optimize,
. .| integrate, relicense, and create new
Relicensi s
N products or extend the functionalities of
J existing products and sell them as
proprietary software without disclosing
the source code
Model that promotes hardware sales by
embedding OSS such as kernels, printer
Widget | drivers, compilers, operating systems,
frosting | or applications into hardware products
to make them run more efficiently than
competitors’ hardware

Product .
Business ..
or Definition
. model
Service
Service A model that pursues technology fees
Vi .. -
Model and dividends by providing OSS R&D
outcomes to for-profit companies,
After . . :
Paid including start-ups in-house
(laboratories),  venture  companies,
Technolo . .
research institutes, etc., through a paid
&y technology transfer (assignment,
Transfer | . . . .
licensing, exclusive licensing, etc.)
A model that provides OSS R&D
. outcomes to for-profit companies,
Service | . . .
including start-ups in-house
Model . .
(laboratories),  venture  companies,
After .
Free research institutes, etc., through free
technology transfer (assignment,
Technolo| . . L
licensing, exclusive licensing, etc.), and
&y subsequently offers paid technical
Transfer . .
guidance, technical support, and
consulting services
.. A model that charges customers a
Training . L .
& certain fee for providing technical
Certificat support, education/training programs,
. and certifications related to OSS to those
- ion . ..
3 in need of such support and training
g A model in which the acquisition of
"+' OSS is made freely available to
» Supporti everyone?, but wher} including su.pport
2 N and services, a certain contract period is
g g established, requiring payment for these
service . .
services to conduct the business(a
representative  example of vertical
specialization model)
A model that generates revenue by
providing access to qualifications for
Subscript man.ually checking S(?ftware update
ion versions and new versions through a
subscription mechanism, as well as
access to discussion forums for technical
support
Oven A model that generates revenue by
P providing an open platform and
Platform ..
monetizing through open APIs
SaasS Model for Selling Online Services
aa .
(SaaS) Provided by OSS
Content | Model of Providing Software for Free
sales and Selling Content
Model of Developing OSS and
Providing i . "
advertisi oviding it a_s a Service (e.g., Cloud),
N and Generating Revenue (through
& Transactions, etc.) by Displaying
Advertisements to Users of the Service

1358

WA, 23 79 R 71seld F Al mElE 7

Contribution/Derivative
Works

fommmmee— 088 mmmmmmmm-
1
loss
! Business of SW
pl—
1
'

—— Provider (Technology
Developers 0ss ‘ L

Transfer)
(VA - - - - -~

> Paid SW
funded) & - al 9 Providoy® Paid §
. (@ OSS+Paid Support ™) i L * SW User
Service+Paid SW-Paid | _ ecf 5 ®)
Technology Transfer ranster) /o sw Sale:

Revenue

® Income from Tech. Transfer, Royalty,
Supporting Service

Business of Gov. funded Research Institutes

TR 7. f 71l F Al mels] wlm s maa
Fig. 7. Business Process of Service Model After Paid
Technology Transfer



22SW R&D ZAFES] v]=x vy 2

Belleld],

the-o 17 89 b 7)ol F Au
o] 7% 7| A E feshr] SlaiA “nlede] EAel=

A5 AR, o] Be] Abgel u) kg ele]

ezt A grshe WARS doliley e % S ik
f 4ol lls) v AR ofv] FAE 4

Feo tiaiA 7ol orF B & 5 e,

Hlede] Hz o @l Algo] ofe- AMSRK(71%]) EE

w29 s, 714 S0l A5 4ad 714,
Agal 714A14e0] AR FINES o 7%

ol Aks =3 4 rk
T} g 13 9= WS & IF
Eﬂl“ﬂﬂ‘r o] ‘j‘%ﬂ*i 53} Fdsia= =AA
2| el i’k ISRt ot EAIgE e
wu A< 7153l gk 157HA]) 2318t 5= gl
the-e 18 102 -8 AFE & 71EAYD AH)A =
dojc}. o] mele] 79 AR} Aol 2A st

we] ulz s

0
1_

79l 8= A vl AREE 8 71X AR
22 B3] = 4 9tk
e 19 119 7= 2dE Il A5

Contribution/Derivative

Works
v
0SS Community -=---- '
i
i p
! oss
N : 30SS(Dual
0SS = I License)
Lovelres Peid SW [T R S
SO ] S Service
funded) ' Provider \0 == i
@ OSS(DuaI Llcense) 9Chﬂ0|0§‘/
+ Free Teghnology ransfer)/@ SW Sales &

Transfer
+ Paid Support Service

Ser\/ice Revenue

(® Supporting Service
Income

Business of SW
Business of Gov. funded ‘ Provider(Technology
Research Institutes Transfer)

O 8. A 7Iseld F Au|~ mde] vz ZRA~
Fig. 8. Business Process of Service Model After Free
Technology Transfer

Contribution/Derivative
Works

(1) Source Code
Release,

1
1

1

i

i 0SS

¥ Developers N 0ss
1

1

1

1

1

1

1

1

(Gov. (1--n)

funded)

Trainlng & Cartification

@ Income from Training & Certification

Business of Gov. funded Research Institutes

J8 9. WE & <% o] HZEYA LeAs
Fig. 9. Business Process of Training & Certification
Model

Contribution/Derivative
Works

'
0SS Community

0ss

1
:
1
(1) Source Code 1
1
1
1
1
|

0SS Release~
Developers o,
Gov. 0ss ‘
funded)

2) 0SS + Pald Support .
Servie

‘ @ Income from Supporting Service

Business of Gov. funded Research Institutes

u
TE

a8

10.
EZA
Fig. 10.

AF & 71€A9 Alx 2o nlzy s
Supporting service Model

Contribution/Derivative
Works

-

0SS Community

(i) Source Code Qss

0SS Release
Developers N
(Gov 0ss ‘
funded)

2) 0SS + Subscrlptlon
Service

Business of Gov. funded Research Institutes

( @ Income from Subscription Service

ST 2de] wjEys ZeAx
. Subscription Model

2
N
g
E
o

k=
)
nig
)

Ir

=)
L T
iy

o i
ko
I

i

fx
s
T
iy
o

c
il

K

B
m
Y

Ant
o 2

st
ftlo

N
2
o

o

-&UH’GP— & Xﬂf{%}ﬂ oA mE
E|A=Vs ] et 3= 7)kst 71U ZE glo)Ad
I—err

9o oF ZP¥E udw SW Nk EAD) =
SE42SW R&D M| AEg 7kez Au)
NES 75, 9% = ok BE An|x AlgAEe]
73 Au| 2~ 4] el 433 S EE o
API I Ags| = gk

o] wule] A9 7] 129} o] HHV A ZAHZ
Z 8| A 71 g ZRES S Al
EE 2 APl 52 o83 vl A aE Atsied
Au] 2 o] GRSl fAFo 2 AlEEkc) Au)s o]g-
AR A2 AEAN Al Bl A|E F AR A4S o]838)

A

glo

=

o
—
=

[o5

1n
N
S

Fn

I

FF

2~ EZ
=

= o
o =

L O
— I

OE

1359



The Journal of Korean Institute of Communications and Information Sciences "23-10 Vol.48 No.10

Contribution/Derivative
Works

0ss

I

l

1

1

|

: Deyelopers ,

! (Gov.

: funded) i - R

1 (2 Service

i Development &

1 Operation @

b T e e ® Service
& B Fee

QSS based ¢
Open Platform 3. Servict

Service

® Income Provider

Business of Gov. funded
Research Institutes

Business of Platform
Service Provider

a2 12, oF ZYFE 2] vzl s ZEAA
Fig. 12. Open Platform Model

w, A2 AR AR]2 o] BAIEAE] AfH]A o] 4
= s F53) SW IR EA )= AlR]2 Al
TAR FE FAE o]&E Fols FE’L
-2 13 139] SaaS Ewlolr}l S EA4AASWE] A
5 T vt FohEe] glvhs Ae] o] el Aol
7} #Al= ), 719 aAEe] elEEAlo S o
Rrsla, AAsla, AT = grkar sieEle o
o]g3fe] AU~ 93t dlole B ¥ w3)
71 B3] wiel AMlEL] wAE siEs) wz{— =]
3l 71A0] vl-8-& AEjhc) weba] FEA] YA
oA T L] = ool e FA *°‘«l
Hrh= vHAlES 2 SRS 913 = = %D}.
T8 Beka SEst 71eA]) s <=z}
£ ZF oW 7ol anF s FRE 5 ol

g

il

.‘_4

4
e

Contribution/Derivative
Works
v
s 0SS Community ---------- a
1 ' 0SS
I ) Source Code :
: Release R 1
[l Developers N 0SS !
H (Gov. N : 7 Free
1 funded) i3 Bagic Function] Service
1 %) Service + Bsic Data User
1 fea) -
' Cepacity
1

Development
O

8 : (@ Additionat*|
Free Service ~ Function +
h " |Additional Data

Paid Service 1

® Serwce Usage,’BlIIlng Revenue by Capacity

Business of Gov. funded Research Institutes

T2 13. SaaS ZHl9] v]ZEus Z2A|~
Fig. 13. SaaS Model

1360

ek IR A el Slob RE 2z
# H 73S
AN HAE e 5 014 w}aw eSO
SW AIEL At 719he 3ake] mEs) Hze] 2|
S ke g AR E RNE] 388 2k A 2pg
33t 5 o]ou;] o37]o) Hl8)] Z= AHBS- 3 Al
= fse] ApEAe 4ok S gk
e 73] 149] Zel= )] mdolu) SWE T8
oAk AL shdala AR AHsske SW AIES
7] 93] U= ok 3P Fel=o AgkA =)
o]/ﬂ/\E zLS.s]— s °]_4__i X—h] SW Xﬂ-‘h—.,] ZHHH:’:
= Asdeirh WA= = Jhk
& 73] 159 Fu ot} BuE A4}
Fols Stk AL o] A=l = Al 2
2514 oRerks AL ojnlgich, Teh 2EAks
7h A gl o] A ek ALeAE 2%

thgoz 13 169 Fo 2ol mde] Hg- o
25] HHoO i_.a]‘?ﬂ d 2ke 3‘%_%’3}‘67/3%14],%0&&}
o]412~(Dual License)E £3l v|=Y2 k= 75, o]

Contribution/Derivative
Works

v
[ 0SS Community ——-—-~-—-~--~

(1) Source Code
Release,

0SS

Developers
(Gov

funded)

2 Service Construction & Operatiol
+ Contents Production

+
Contents

0SS based
Service

@ Contents Service Income

Business of Gov. funded Research Institutes

a2 14, 2H2 g 2] vy s @A
Fig. 14. Content sales Model

Contribution/Derivative
Works

0SS |

0ss
Developers
(Gov.

funded)
4 Purchase

L e e e e s e e e 1
CRSENvCE BT nduceme
Development ‘ Cloud Service » Advertiser
etc. @ Serwce
e BN

() Advertising Revenue

Business of Gov. funded Research Institutes

T2l 15, oL 2] Hlzys Zealls
Fig. 15. Advertising Model



2SW R&D ZA7}E2] vj=u El

Contribution/Derivative

i Works
jm - - 0SS Community —-=---=---- f
| |
1 1
: () Source Code : 0ss
1 ag Release —————
| o= 0ss= |
| De\{elopers N Paid SW i
: (Gov. L
' funded) :
| Pgid SW
1

| Ep——

@ License Sales Revenue
Business of Gov. funded Research Institutes

O8] 16, F9 2elAdA BEle] Bjzys ZaAlx
Fig. 16. Dual Licensing Model

W el el BAAsk, o 2 Fel;
L QFELASW 8-S Agkel= uAle- ‘/2\7_11/]_

Io92] 54 AL 4903 o) S gl
YA AR B AT

N

o]
H

E

P

S L
ol
P
-?n
nr

50
K

o

s
——

%
o
2

P
b
§ :

179 o] Tl T 9.
1 25 e i el
azszee] AfE EForkel o
1}]—6]—04 /\]—/‘"‘" s}41gF Compere ERP 72
Yot & = olck
thio® a5 189 WAl §f mele] - 5t 7ls
Agsk= A8 2he]A1A)(Commercial licensing)-<-
o] QEALNSW AREALelA AHE Ao R A3}
WAL AFHAT, 2ELSW B
1ol ekt Abelel 588 olvlsh
ks 71‘rr‘/]‘:4$} 0512} v 24 =
ol & 9lg-g Folaleo} aiek
199] Aelol 1 o]k, Alol 1A
A3 ol o1 s} WAgle] w3 7]

3
_lo oﬁﬁ

N
>
m

il
lo

e w

3
73

17}
®

N

A
o
i

it
d

5

ofr

2R

ek 4

Koy
h

o R

N

:
i
é

P
°1z
H
Lm

H]

! Works

1

1

Source Code :
Release - :
1

1

1
:
1
: 0SS
1
1

Developers ‘* 0SS | i_
(e =]
funded) £ iEnid SW T

@ Opening :
PF:m . (2 0SS(0SS Licensg
ek
Paid SW

@ License Sales Revenue

Business of Gov. funded Research Institutes

17.
Fig. 17. Open Core Model

=] SFE Fo] ] u|AUA A~

Contribution/Derivative

v Works
____________________ N
1
i
1
0ss 1 08§
A 1
Developers |
- 5T ion
funded) et >-0ld
PaldSW ‘ Paid SW
(Y] @ New ®) ® Paid |
7 Version - SW
Release

(® License Sales Revenue

Business of Gov. funded Research Institutes

22l
Fig. 18. Version Up Model

8. WAl f mulo] mjzu s Z2AA

v
0SS Community
. (HOSSbased
v Development

(2) Source Code

Contribution/Derivative
1
1
1
1
1
Releasg N i
*r 0S8 ‘ .
| 1
1
1
Porting, optimization,

Works
055 .
integration, Relicensing '
_____________________ 1
Paid SW o .
@ Paid SW

(%) License Sales Revenue

0ss

Developers
(Gov.

funded)

Business of Gov. funded Research Institutes

T2 19. Aol mEle) wzYs ZaAA
Fig. 19. Relicensing Model

Contribution/Derivative

v Works
=T 0SS Community ========-- !
1
! 1) Source Code '
' HW+SW Releasg 1
l Developers N . 1 0SS
: Gov, 0SS ‘ :
1 funded) 1
! % Embedded 0SS :
L U AP
i il @oss
‘ 0SS ‘ Paid HW
" eodEw,

@ HW Sales Revenue

Business of Gov. funded Research Institutes

C A ZeaE wele) ujzugs LA
. Widget frosting Model

= o]ol] sfglck, et S 918 AR
iiJ*SW 7Y ohd A3k A swW 7)Aol
ofs) AFHEE 2 ELSWSL AFESW AHEA el
F50] 7l9] gl Wl Wz A AR olele
fl8f LEASW ZRAEES o= Zlow J1st

1361



The Journal of Korean Institute of Communications and Information Sciences "23-10 Vol.48 No.10

2] $¥EE Fos)o} gich

vk 18] 202 914l ZRAE] mele] nlz
2 ZZ2A|x0lt) o] mdle] He e E L ASWHTME
A LE4ASW7E AR5 HWE: Fo
E3t) HW ARl A5 2 EZ4AASWE 7
wEhs o] o Aol

K3
£
o
o

=

I 0ELSSW R&D AFEo] disf o vz~
2dS Hgslriis o digh oA vk=A] 3}
Aol 71EAE AFE aeEejof gt

B Aol = A 1] &FE4SW R&D 2
ol 7k vl=U s n Al S-S sl 2S5
o st 4= QIEE Fole] 2EA4AASW HIE A B
A5 Ao, ZaAx~ g wEAlEks AAsksIch

vt 291919 @ E4SW R&D 78t B]Z=U 2~
= 3] R&D AkzAle] Akl WS ol
Z212] A7|H]] vz~ Aolels A A
& dg7} olrk

webr] 5 2 ode] HAE FAslar tlefsl A
FAEL] 2EAASW HERS BAsle] 2] E414d9]
L. o

EASW AR melS sk Fert glrk
References

[1] J. B. Kim, W. O. Ryoo, and S. Y. Lee, “Open
source R&D business model for government-
funded research institutes from an ecosystem,”
J. KICS, vol. 46, no. 10, pp. 1750-1761, 2021.
(https://doi.org/10.7840/kics.2021.46.10.1750)

[2] J. B. Kim, W. O. Ryoo, and S. Y. Lee,
“Technology commercialization model of open
source R&D for government-funded research
institutes,” J. KICS, vol. 47, no. 10, pp. 1694-
1703, 2022.
(https://doi.org/10.7840/kics.2022.47.10.1694)

[3] X. Franch, et al, “Managing risk in open
source software adoption,” ICSOFTI3, vol. 2,
pp. 258-264, 2013.

1362

(https://doi.org/10.5220/0004592802580264)

[4] S. Androutsellis-Theotokis, D. Spinellis, M.
Kechagia, and G. Gousios, “Open source

A survey from 10,000 feet,
technology,” Inf and Oper. Manag., vol. 4,
no. 3-4, pp. 187-347, 2010.
(http://dx.doi.org/10.1561/0200000026)

[51 J. B. Kim, Open Source Sofiware Business
Model, Hanteemedia, 2017.

[6] Y. O. Kang and S. R. Son, “An analysis of

open source gis software business models and

software

case studies,” Spatial Info. Res., vol. 24, no. 6,
pp. 745-754, 2016.
(https://doi.org/10.1007/s41324-016-0070-6)

[77 D. Riehle, “The single-vendor commercial
open course business model,” Inf Syst. and
e-Business Manag., vol. 10, no. 1, pp. 5-17,
2012.
(https://doi.org/10.1007/s10257-010-0149-x)

[81 A. K. Kuehnel, “Microsoft, open source and
the software ecosystem: of predators and prey
—the leopard can change its spots,” Inf &
Commun. Technol. Law, vol. 17, no. 2, pp.
107-124, 2008.
(https://doi.org/10.1080/13600830802204229)

7 & & (Won-Ok Ryoo)

19873 : =g AALEA
e

2011 : gt AkgdEst

ot 3} )

\ 1988 : gh=AA}FAl AT
aiell
H-

¢ Z A Al A9

2017~8A] : 2Z 4~ A
A7

<TAEol 2E4s AU, 0E 4 BlolAls
S

S


https://doi.org/10.7840/kics.2021.46.10.1750
https://doi.org/10.7840/kics.2022.47.10.1694
https://doi.org/10.1080/13600830802204229

T SEAASW R&D AFES] vj2Yx vdl Y Z8

=

2 QAT

0] & & (Seung-Yun Lee)

19993~ A : A EAlA
T(ETRI) (HA7-2)

20033~20171 : ETRI  AJH]|~
FEATAA

20083~ : W3C  thEhwl=-
AR

2012 3~3A : ISO/IEC  JTC
1/SC 38/WG 3(Zeh$-=) 7uy

2017-3~34) : ISO/IEC JTC 1/AG 2(WIe7|%) #
GhE

2019%3~8 ) : ETRI 2EZ4~AIE1RF

<Al Bl ICTESV|<, vHICT %, 22524
FE, d&mule, 2 EAASW

Z & Hi (Jong-Bae Kim)

1996 : AgAl gl 7o
33} shat

20029 : FANE  AwIst
ekl A5EEst AAk

2006 : STt wjEkel 7]
Frel3e WAt

20123~3A)] : A W5

<A Rol> oELA e dolE A, F
2= 71578

[ORCID:0000-0003-4682-5617]

1363



