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' (8% 1) Systemic innovation

0 Systemic innovation : Innovation, the benefit of which can only be realized in conjunction with

complementary innovations or components or related assets  (chesbrough and Teece, 1996)

O Innovation has the nature of systemic innovation although to varying degrees.

Ex. Development of the automobile industry required the development of petrochemical industry to supply gasoline, and

the spread of electric light was accompanied by the development of power generation and power transmission system.

Q Intentional and planned systemic innovation

Today, a company can not afford to wait patiently for innovation in other business fields that can complement the

company's own innovation.

Therefore, an innovator company tends to plan and organize an open-innovation style network composed of related
businesses and researchers to intentionally generate systemic innovation. After that, the innovator company tries to
create value and to gain value through the value network overlapping the open-innovation style network at the stage of

practical application of products/services.
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' (3% 2) Examples of systemic innovation

The case of the innovation on mobile phones,
developments of the mobility communication standard (3G = LTE = 4G) were accompanied with the innovation on base

stations.

The case of E-commerce,
the development and expansion of electronic commerce by the Amazon has been complemented by innovation on
distribution related systems including warehouse management, package sorting, transport cargo location information, and

etc..

The case of technological breakthrough concerning to agricultural biology,
before the Monsanto Company has gained profits by selling seeds of genetically modified tomatoes with small attenuation
of the pectin content, the company had to form a innovation network with related companies in order to change processing

technologies, sales style and distribution systems from those for daily commaodities to those for high priced healthy foods.
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' (3% 3) Roles of the core company ( = innovator) of an open innovation network
[ wim Vanhaverbeke, 2006, "Inter-organizational Context of open Innovation” Markku Maula and others, 2006, “Open innovation in Systemic Innovation Context™” )
< Early stage

Understanding of development status of related knowledge and technologies
Technological development through joint researches with a consortium/university/etc.

Setting standards through publication of own technology development results/review by a consortium/etc.

« Middle stage <transition stage from R&D to commercialization>
Preparation for practical application of technology and verification of business model through investment in start-ups, or
through setting up joint-ventures, etc.
Design of the value network composed of suppliers, customers, related business operators and etc., especially paying
attention to clarifying the role of each partner of the network.
As the architect of the network, motivating partners to join the network through granting licenses on proprietary knowledge

technologies or resources, or through allowing access to proprietary information, and etc., or through joining standardization.

% Final stage <practical application of products/services> A value network at the final stage = “Ecosystem”

Development efficient business systems with partners through business partnership/M&As

Acting as the architect and coordinator of the value network through fostering a sense of trust among partners and through

trying to maximize value creation by the network and to realize fair and proper value distribution among partners

X6

Wiz T3 Y A5 A (ecosystem) EMENZHDOTHL (M6)Ys F 31 HMOWER 5O
WRZIRL, BEAESELDI Y =3 7T ARKRFELOMEEL @ U CREWVEEZHES & L DI,
B E 2R 5 5o BB TIE, BERRY a4V IRNVF X —~OHFELREZWLTE Y L
AERTFNERBEE, N F—RFELORY NT— T BELIEET L, £9 LTER S NN
DHEEHELARR LTI AT LA TH D, 2y VT =7 BN E¥EMT, RS Trbh s
DTH5bo

IND, HAROEEIIRIALLTWELDOTH S, FIZITEREME, MAEORERGLOME
WRZTTIEARL, BET 2520348 BRI R S 29 Mk E S 2 2 L TH LW iz 8l
W22 eAROLNBIHIC R o720 TAY A TRTTIE, —RT 22 BERA2VWEEDbR
BANTLPET L2 ETHMGBRITOIT VS, C0XI Rty FT—2 %) FLBKT S S
ENRTEFTICERLTWEON, BIEOHARETH L L Vo TRVWOTIE RV, BT 5EB
D, HEROKZEIZE > THHBENODH AT ALY AT LRI KE LIEE 2o T b,

9. 7Y 74 —LBEY XZAADEIT

EEVUIREE AT SR G- Z B WUDEEPTEEET VORI THY, T TSIy P74+ —4
W ADBS T B, 759 b7 —AOBEEEMETHE VR ATHY, ZDOIEHH Google
HTHB, 77V b7+ —2OPBIEEORKT —E AN H Y, TORBITHRA 2 —EAHUE
FEShTwa, IKEEARE LT, H20IEZ—F—FTBHOST7— 5 OWah 2@ L TEARY
VARADNZE IR LT Wb, Apple #E12 X % itunes store TlE, KL Z A N IVOTHE LB
FEF -2 fTbhTWwE, 797 Far¥a—F4 Y 7EFLVY, 79y b 7+—20—FfE



W2 o FRRICEHHERD T Y Ea— s RABBAREREI S TH, Ay PT—2%2A4LT, &
HMTRAERDOI V2 =Y EREHTHI L E2TREE T 5,

TATIN T Ty MER—L7ZTTELR, BIZEZ2 I N7 774 07, AMREY—E X,
i - Wk — 2% L, HRENTIREZRBTOLDOLEDT, £LOARHMMESTT7 v b7
F—=RIZBML, T THRABREVAADVERSNSZ LIk b, ERMO, YAXTF4T7E2EL
ZIREERAE LT, KEAEESINIZHGHRBRIL SN —EX %, GHEOmRMEIT A AT Lfd
AN THIET 5 EVHIREETFT LTI, BB DML ) 22dh 5,

RFOFEETNG, TT7v M7+ —LBNOBITVPNEOIZT THS, Hor LG ENT
REHENCHY > C, BOONLRIICED SNAHBICESET LD, 79 b7+ =22 AL TH
BORVENTICALET L2707 I 2 58%#T 5, BAFOF v I4 VERV AT AREROT T
7F A VERCIEEEER AT ALY, Y LOBMMN BRI L 2D Do0H b, £2T
FRELEREFHFODON, F—T A4 ) R=aviy NT—2 THEY L7z, ik, Bk
(standardization) &\ 9 KRETH 5,

10. A2 F—K&H<BH70-NIbigsE

Google #:%° Apple LB L TWAH 7T v b7 % — AIZRBEEIMII TREEK L2 H D725,
WRINTIE, 77 v b7+ — ATEMACIANT T B DSRI iESK 2 B L T %0 SBICAZzBY, F
=T IA I R=a vty FT= ONIT%R B b DODEREEETH 5. BHTIE, HEHEFodub e
%% &9 HREMGE L ZOIAEBIIBWT, BACLRTRE RS EDTE L EBIEE LI
TR, BUFDPREBAIICIZE Z 22T Twbde /) RX—Y 3 VBOEO—BE LTHRES N
Framework Programme 7 (45 7 RERMWFZEBHZE 7 L — 2 7 — Z 1) 1, 200747 520144E £ T
D TAEMIIDI2%, BNES (EU) (2B 2R ENOM BN SERED H ) 7212020 TE
WzbDTHBY, ZLTEDOEMIH72 ) KRE R E#HE R LOD, BMTF2/ ay—75y
F7A—aTHD (7)Y, 2T, EEEE»SHMEE AIEE KFELHIEERE,
L Cili REMA S CREREDSIRIA S L, EERF I OMIbe HivE LT, BRI @EONZEH % H
O e WIS ) v — A OREE, R OBELOMMEZ &I TIHSE R IEI 2 Th I T
Who BRI LI — Py 7L, BN aE Y g v L RIEDFZE T B EHE (SRA:
Strategic Research Agenda) 2MER ENT W5, Z®D SRA OHIZ, EHEALRP N —IVREIZHT 5
HIEPPFELENT VD, 4/ RN—2 3 VTS S EERED, T—ay SFHKOMGHTOb LI
HEDOENTNVWELDTH b,

HMRETRIOT 2L 550, EEFEEOREICEBVWTHRLTWLIORHATH L, flZIE
FEEROEEF M EIRT THARTER L2 00, ZOBMERKRIEARRFFICOWTH
ROTVE Y AL, BOEMDEAELE05 b HIREoME R &2 5 T %I s
fERE o7,

it IATIEaryr¥a—5ilflibh s USB 7 &0 EBIEERE S 325, NRE L L5
ERHAEANCIR S v, BIZITEPS A ) Y ¥y 7 BRIV EDZEA ST, LA AL MR
LEE, Iv29 L2 H2E, WINORINZHRE LT HHERICL2EBTHY, 22 TE



& swer T TOKUNAGATUT
OKUNAGA/

' (3% 4) Structure of the Framework Programme 7 (2007-2014) by the Eu%pean Committee
< European Technology Platforms by major industrial policy issues (ETP)

Major companies in the Concerning field X}jawa Koichi and Tatsumoto Hirofumi, 2011, “The structure and features of European

open innovation framework)

+ Small companies, M
.

+ Research institutes, Universities, < Grant programs for cooperative research projects

+ NPOs, Related associations » 64% of the budget concerning to FP 7

) > Companies involved have to invest the same amount
» Setting a theme and goal to be addressed
Goal : A new industrial-economic system

» Formulation of the roadma +« Joint Technology Initiative (JTI)

Vision Special organization to manage an ETP
Roadmap| strategic Research Agenda (SRA) of particularly important themes
Implementation Action Plan Fund
» A SRA usually includes standardization & reaulation, ‘ Companies ‘ ‘ National governments

industry-academic collaboration, education & training
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' (3% 5) Engineering Research Centers (ERCs) by the National Science Foundation, US.

Q Uniqueness of ERCs

The ERC program is considered to be the only open-innovation framework based on universities

It is evaluated as a successful program.

Successful : 85% of the adopted projects are continuing activities even after the support period has ended.

O Requirements for ERCs

1) The Research project of each ERC should match the needs of industries, and opinion exchanges should
be constantly held between people in the university concerned (teachers, students, etc.) and people in

companies (engineers, researchers, etc.) .

2) The goal of each ERC project should include advancing the integration of knowledge in n various

engineering fields.

3) An ERC project contributes to improving the effectiveness of engineering education at all academic levels.
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‘%% 8) Three-Plane Diagram! Testbeds)

(D=>@ System Research ‘C&Ms)
Systems Research

@ Grasp the needs of society or market

badrh

and set the compositioq and SPeCiﬁcati}”n () Technology Integration J‘lH #Products and Outcomes
of the system to be realized. Bystems Tackmology Frtegration J Stakeholders
Systems

@ Clarify the basic research necessary jisissiegy BlemsmiTochiiolooy Elements

for constructing system and barriers to

system construction. - Enabling Technology Research /
Also clarify the difficulties in integrating L s !
basic knowledge and technology |} Testheds
elements obtained at the lower levels. = é R /
£o Enahling Technology Research 4
® Knowledge Base ae @T
. . 9 Enabling Technologies Tacknology Base |€ChNOlOgy Base J
Development from pasm science n; £ Enabling Technologies
knowledge to practical knowledge gic Fundamental Insighis [ ndamental Insights
& > " 3
@ Technology Base ° Fundamental Research F ‘ |l Barciers _,,f |
Integrate fundamental insights to HH“
enabling technologies Fundamental Research e ﬂ\“/ y
® Technology Integration / Fundamental Research Tundamental Research W“‘Z 4
Integrate technology elements for ‘ﬂl ;
i Fundamental Knowl Kuow J
system construction undame. edge k“@“}(now\edge Bace & R, T TOKUNAGA U e z0171202

(Source: NSF official website)
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R&D Center for Frontiers of MIRAI in Policy and Technology
- Jointly established by the University of Tsukuba and TOYOTA Motor Corporation in 2017-

The R&D Center for Frontiers of MIRAI in Policy and Technology is an open

laboratory system among industry, academia, and governments, to which join

- R&D Center for Frontiers of . . P . . . .
F F MlHAl MIRAI in Policy and Technology researchers of a wide variety of disciplines including health & sports sciences, policy

RBRFERFALR TR HBHIE L -

& planning sciences, business science and arts, as well as researchers belonging to

various companies, universities and public institutes.
Funds necessary for the center's operation are mostly contributed by TOYOTA and
will be complimented by competitive grant money that researchers will acquire

Sy

The mission and goals are as shown below TQ
1) Research on technologies and policies for smart communities to realize Society 5.0
. 2) Development of future mobility and Maa$ by automated driving universal systems

(Mobility as a Service)

3) Development of social science research system based on analysis of big data with

demonstration experiment

23
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