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Analysis of Open Innovation Cases in Chosun Dynasty

Jeonghwan Jeon

Department of Industrial and Systems Engineering, Gyeongsang National University

Since the concept of open innovation was proposed by Henry Chesbrough in 2003, open innovation paradigm
has spread widely at the national, regional, and corporate levels. However, the concept and cases of open
innovation existed before 2003, and then various cases have been investigated and analyzed at the national or
corporate level. However, the previous studies are those that occurred after the 20th century or after World War
II, and the question that there might have been open innovation cases for a long time is the motivation of this
study. Research on historical cases of open innovation has been very insufficient. Therefore, this study aims to
investigate the historical cases of open innovation of Korea by collecting and analyzing open innovation cases
during Joseon Dynasty. In particular, we would like to grasp the case of Korea’s historical and open innovation
from the perspective of the national innovation system. This research is expected to help derive scientific
historical significance and promote historical awareness by discovering open innovation cases in our country.
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Figure 1. Structure of the National Innovation System

Table 1. NIS Components
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22 719 {4

Chesbrough(2003a)°ll 28} 7|WE il 7] UH=29
A4 & E(inflow) 3} 9 F- 2.9 2|4 5 ‘E (outflow) A 43 &4
sel v -9 A1 14 aek Sale) o] 28 A S g

sho] 714 & Avjskate A 0.2 Aol h}. %, 3 ofo| ol
ohe} 9% ofoltiol = Bgale] AALe) 71 ¢ A shan
A7 A% A R o2} 9% AR E ) H ek 54 seT)

dolth. webA Y AL Ve Z2 AF T Ad 2
(acquisition), ©] & (transfer), &% 8H(commercialization) &
A Folth(<Figure 2>).
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Figure 2. Open Innovation Model

NIS components Definition

Details Researcher

Subjects carrying out innovation

Corporate organization, non-corporate
organization (university, research

Freeman(1987), Lundvall(1992),
Nelson and Rosenberg(1993),

Innovator . . . o . . OECD(1999), Hong and Im(1999),
activities in a particular field institutes, policy authorities, etc.),
individuals m(2003, 2005)
Koo et al.(2012)
Th by which the subject
¢ process -y Wiiel He subjee Activities of innovative entities such as
. learns and implements a new . .
Technological user enterprises, producer enterprises, Freeman(1987), Lee(1996),

) . L product design or manufacturing
innovation activities .
process, whether or not it is the

first time

parts and materials enterprises,
competitors, end consumers, etc

Lee and Song(1998), OECD(1999)

Government support | Government policies that support

policy or facilitate innovation

Technology demand policy, technology
supply policy, technology diffusion
policy, R&D investment policy, SME
innovation policy, regional innovation

Lundvall(1992), Lee and
Song(1998), Hong and Im(1999).
Song(2009), Lee(2013)
policy, etc

An environment where
Environmental and | technological innovation can
institutional occur actively and the
conditions surrounding institutional

environment that creates soil

Social foundations such as financial
support systems, patent systems,
education systems, culture and
competitive environments such as

production structures, market structures,

international environments and science

and technology information distribution
networks, information links, support
organizations, R&D facilities, etc

Freeman(1987), Lundvall(1992)
Lee(1996), Lee and Song(1998)
Im(2005), Song(2009)
Koo et al.(2012), Lee(2013)
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Table 2. Literature Analysis on Open Innovation

Jeonghwan Jeon

Topic

Reference

The importance of the technology market

Arora et al.(2001)

Relationship and impact of innovation and R&D collaboration
activities

Amara and Laundry(2005), Kline(2003), Lichtenthaler(2008a), Jeon
and Geum(2016), Jeon et al.(2017)

Corporate open innovation case

Chesbrough(2003a, 2023b, 2023c), Gassmann and Reepmeyer(2005),
Suh and Jeon(2019)

R&D performance relationship and impact by type of cooperation
partners

Eom and Lee(2010), Belderbos et al.(2004)

Open innovation trends through patent data

Jeon et al.(2011), Kim and Jeon(2019)

Open type roadmap

Jeon et al.(2012)

Table 3. Types and Contents of Open Innovation

Type Method Concept Cases
In-sourcing Exploring external technology or know-how ‘C&D’ strategy of P&G
Inflow R&D collaboration |R&D collaboration with external organization (e.g. university) ‘Lablet’ of Intel
Acquisition Acquisition of a company or product M&As of Cisco
User innovation Innovation which is performed by user not supplier Medical Instrument, Toy, Game
Technology licensing Licensing internal technology outside MIPV of MS
Outflow Spin-off Spinning off internal organization ‘New venture group’ of Lucent
Joint venturing Investing venture with venture capital (VC) Venturing between HP Lab and VC
Openning project Openning project or source to the public Linux
N gAe ool FAHHN d8 25 HURKD  Aotstal AIA -9 74 A 9 ?E ofef 1392'd 12
&Y A S Ve Y BAA LS AFAT A 9 olES W AT YR 19109 £F ol 0271744 271
A A FES WS UTHEom and Lee, 2010; o) Fo] SAHHA 5187 Xleﬂ"*ﬂ
Lhuilery and Pfister, 2009; Sampson, 2007). ol & £ 7} 4k} <] 2719 FA A Aty ygtEA 4 & F80 7
Zle f5A e e e B4, R&D E8A, 7IA AT A e Hell F0 thEe] wUYE et 9L A
&3 A o) 24, 2l AB ke A E gAe A= FASA S0l & 75 AT FAA B =
344 &3E B FE T Amara and Laundry, 2005; Aroraetal., FAAE B3 & WAt T A 517181A] k2 44
2001; Chesbrough, 2003¢; Gassmann and Reepmeyer, 2005; Kline, €9 &%5& A3t 5 A4 dAHAJTG. 19 Gt
2003; Lichtenthaler, 2008a). =3t @8 25 R FEU §3 0 Q3] £ AL Lol AFEE AASFo| Z7HH
of W& R&D A Hl L 5 A £ = B 0]—?01 Ax FHAEE ARt FYTRE NFLE 3 E FEohe
A Th(Belderbos et al., 2004; Sampson, 2007). & 2ol &3] tlo] & 24 Z7]d e dFd Eob7t FEE7] A Fg T
HE 285t 48 dEYE Ze dT=1Ed Q*J«l &aT T3 A4 A7l 95Ad R Ye A0 =
Horg 2] #3L 9lth(Jeon et al., 2011). ©] ¥ ol| Research Policy, A Z7]dl&= E=78 & f&) 2osiA & AL AU
R&D Management, Technovation, Technological Forecasting and Wl A|3t3L ZAAL A2l & g FAAY A3 T2 LAY A=,
Social Change, Academy of Management Creativity and Innovation % AA Fg& 93 & {3 5ol AP Ao A
Management 5 HARHE I EL TAHLE AP EE] g Egkojuf HIEEH T 2 T E RE AT MTE,
Aol 23 Yk F L AP AT Bopi o} 9] <Table2>  HA o] F 9] A3 st} Agze] HEo 2 Qs 24 F7]
g} 2ol 4 1‘4%} FALH, AR A S <Table3>F  ole M2 AV Fart SRS 71E T T4 AA
2ol A ¢ vk A, 2 A7 oA Bol sk 2] ot B A7 EA o
o Atdll Aol AT YA, =7 FEAA Y AT = IF Het7)e w2 A7)9 712 vdE g oded, 59 AL
g AdA o Z 3 A7)0 o)t BAHT #AT} e HE(RK) - 718 (R
%) - GBS SAT AAA3}E Fobel g A7 &
23 2N siom 2471 £ 44T 5ol WIFL AT
o8 w3 m7toll A A Zefstel = Fof kAo daf A
A2 1388 B2 o] AAE Atk IS Tl dEs W FAF AR €H, TFYTHE JiET o3 WHALA o
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Figure 3. Based on the Annals of the Chosun Dynasty an Illustration
of the Method of Separating Lead Silver

o] 21 Out-sourcing ¥ & = A&7 ATE 3 HE3
A0 g Qlste] gmog g0 FEH AHE £ F 3
ol2f o] <Table 4> AFok7} o] WS E&-8 NIS T4 of A l‘i:ﬁ
A W&ot

2 -

3.2 In-sourcing ¥ A} Afopr} oWl 24

Aob7be RN A LR Aol 7HE 7] ant

Table 4. Out-sourcing Type A Case Study of Silver Smelting Technology in Japan

NIS components

Contents

Innovator

* Yoo Seo-jeong, the judge of Jeonju

Innovation activity

* Facilitation tribute and importing good through the formation of a silver path due to the spread of
silver smelting technology to Japan

Government support policy

* Development and prevention of commercialization of lead separation method

Environmental and
institutional condition
and Chosun dynasty

* King Jungjong suppressed the development of silver mines by advocating the eradication of luxury
winds, so the separation of silver coins was not actively used in Chosun dynasty
* One of the opportunities for Japan to interact with Western powers as well as the Qing dynasty
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Figure 4. Tomb of Kim Chung-sun in Gachang, Dalseong, Daegu

38

o] H 3t AcquisitionF 2 o]V1E L L& 53 Ay HAS
Frete =9 e reS F5TOEA TAYY 2
S ERF AR E 5 Ut 919 Table 5 Aboprh o|1E £
Q
[¢]

S NIS #A el A ‘:"5. A v &oltt

3.3 In-sourcing + user innovation® A}&]: 52| ¥.7} A3t

FoB7e 15964 A2 WO B AA, %l 5, 3
28, 0|54, Aol 4BE ARHAOT, BRAV 2
SERPRENIEREE Aol 95 43P ol

16088 Az7t A or =4 45 SA & dolgt HEo
Z frlE 7F TR ol et A& A% 149
16109 ST T B Az oA FHE HAE0|
FEH 0 538 AR BE A= B34 Folgha &l
<HYSA> Ny Zolgta del 7l <Bx> o] 9o A
29 iFo] GAeHA 4 A AA Y AA HE 3§ A
Eo] gA dou 3 HEE AUTH 7, &, 9, B o
271744 83% 0l Bdhe 8 WA Sl AE&H o Fo
Sgltete] A EA AENG 29 <G>, <A
> Az 29 <o gZa> 5ol ALHAT ol A A&
E3}3te] F 2309 F9 A H o] Ql&H T

—1 1

7
ghi
; v ¥
3 i
7;’)’ ‘:—1 2
& 4 %
] ,’; )f']
=
= n
[ 2N
s

Source: Academy of the Korean Studies.
Figure 5. Donguibogam, a collection of the Natioal Library of Korea

Table 5. Acquisition Type Analysis of Embracing the Immigrant Family

NIS components

Contents

Innovator

* Chung-sun Kim, a former Japanese commander

Innovation activity

* Developing the lagging Chosun weapon technology and conducting training

Government support policy )
can be carried out

* By actively encouraging the Japanese military to settle in Chosun, the acquistion-type innovation

Environmental and institutional
condition

* Granting government posts, surname and name to Japanese military who settled in Chosun
* The Japanese military had superior combat weapon technology than Chosun so it was able to
greatly influence Chosun’s weapon technology
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Table 6. In-sourcing Type Analysis of Donguibogam Compilation Case

NIS components

Contents

Innovator

Jun Heo

Innovation activity

the compilation of Donguibogam

* Revolutionary improvement of national medical standards and stabilization of people’s lives through

Government support policy | * Support from king Sunjo

Environmental and institutional

condition

* It was able to refer to numerous medical books written previously
* Need to improve access to medical knowledge that was difficult for the general public at the time
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Figure 6. A statue of him in his birthplace Netherlands

Table 7. Acquisition Type Analysis of Embracing the Immigrant Family

NIS components

Contents

Innovator

* Yeon Park, a member of the Dutch East India company

Innovation activity

* Advancement of military power through Hongipo manufacturing of Ming dynasty and operating map

Government support policy

* Placing Yeon Park in the training guide to demonstrate his ability

Environmental and institutional

condition

* The situation of Ming dynasty and Japan led to Yeon Park’s settlement in Chosun
* Even foreigners were actively assigned to related occupation according to their abilities
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Source: Academy of the Korean Studies.
Figure 7. Constitutional type used in Chosun Dynasty’s physiognomy

Table 8. In-sourcing Type Almanac Production Case Analysis

Jeonghwan Jeon
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Source: A high-tech science story that lives and breathes in tradition, Kyohak,
Yonghyeon Yun, 2012.
Figure 8. Geojunggi

NIS components

Contents

Innovator

Yuk Kim, director of Gwansanggam and crown prince Sohyun

) . * Recruitment of municipal commitment using active methods and a more accurate prediction of the
Innovation activity 24t
season

) * Support for personnel such as official inspections and station officials for the employment for
Government support policy .. o
municipal constitutional power

Environmental and institutional | * Because of the ruler and ruled relationship between the Qing dynasty, constitutional power used

condition by Qing dynasty was naturally accepted
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Table 9. In-sourcing Type Equipment Development Case Analysis

NIS components Contents

Innovator * Yak-yong Jeong

: . * Significant improvement in work efficiency through the development of Geojunggi by referring to
Innovation activity instrument drawings

* Support from king Jeongjo to convey and study through theory of device drawings imported from

Government support policy the Qing dynasty

: o * The contraction of Suwon Hwaseong fortress and the improvement of work efficiency in various
Environmental and institutional .
.. construction were necessary
condition

* He was noticed by king Jeongjo during Sungkunkwan period and was able to receive great support
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Table 10. In-sourcing Type Equipment Development Case Analysis

NIS components

Contents

Innovator

* King Sejong and Youngsil Jang

Innovation activity

* Improvement of people’s life, inefficiency and disadvantage of time measurement method
through the development of Jagyeokru

Government support policy

* King Sejong encourages and supports development

Environmental and institutional condition

It was able to proceed without restrictions because of king Sejong’s promotion

3.8 Technology transferd: 52| 27N Q& A
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Table 11. In-sourcing Type Equipment Development Case Analysis
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NIS components

Contents

Innovator * Jun Heo

Innovation activity

* Revolutionary improvement of national medical standards and stabilization of people’s lives through
the compilation of Donguibogam

Government support policy

* King Seonjo and Gwanghaegun

Environmental and institutional
condition

It was able to refer to numerous medical books written previously
* Need to improve access to medical knowledge that was difficult for the general public at the time
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Table 12. Analysis of Cases by type of Open Innovation from the Perspective of the National Innovation System

Open innovation type
Inflow Outflow
Acquisition type In-sourcing type Out-sourcing type Tech. transfer type
Yuk Kim, director of Seo-jong Yu, the judge
Innovator Yeon Park Yak-yong Jeong . Jun Heo
Gwansanggam of Jeonju
Significant Through the
Recruitment of improvement in |Facilitation tribute and compilation of
Advancement of L .. . . .
. municipal work efficiency importing good Donguibogam, the
military power . . . S
) ) ) commitment using through the through the formation | nation’s and overseas
innovation | through Hongipo . . .
. . active methods and a| development of |of a silver path due to| medical standards,
activity | manufacturing of . : : .
Ming dvnasty and more accurate Geojunggi by | the spread of silver |people’s lives and the
ing dynasty an
& y Y prediction of the 24th referring to smelting technology status of medical
operating map .
season instrument to Japan technology are
drawings dramatically improved
Inadequat i
. support for personnel | Support from king fadequate use
Even foreigners . . Chosun, such as . .
NIS . such as official |Jeongjo to convey . Writing begins through
were actively . . suppressing the
components | Government | inspections and |and study through : the royal command of
assigned to related ) . . development of silver| . ) .
support . station officials for | theory of device | . ) king Seonjo. Supporting
. occupation . . mines by being wary .
policy i . | the employment of | drawings imported medical books needed
according to their . . of acts such as people
o municipal from the Qing . for the work
abilities o fighting for profits and
constitutional power dynasty
luxury
Because of the ruler|The contraction of |Kings were skeptical| The existence of
L and ruled relationship | Suwon Hwaseong |about the development| numerous previously
. The situation of . . . . . .
Environmen Ming dvnasty and between the Qing | fortress and the | of silver mines in |written medical books,
tal and ] & lydt };{ dynasty, improvement of |Chosun and failed to| the need to improve
apan led to Yeon
institutional Pzrk’s settlement constitutional power | work efficiency in| curb technology |public access to medical
condition in Ch used by Qing dynasty various leakage to Japan due|knowledge, which has
in Chosun
was naturally construction were [to lack of technology |been very professional,
accepted necessary protection has emerged
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