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5. Summary of the Dissertation

This research focuses on the implementations of open innovation in the business
networks of a globalized economy. This research provides an extensive understanding of the
open innovation process management in the business context. This research also proposes
the determining factors, constraining factors, and managerial mechanisms of open
innovation in various innovation types and network configurations.

This dissertation is composed of three parts: 1) Chapter 1 and Chapter 2, the
introduction and the background of open innovation; 2) Chapter 3, the literature review on
the previous theoretical implications and empirical studies of the open innovation paradigm,;
3) Chapter 4 to Chapter 5, the empirical research on the implementations of open innovation
in different industrial sectors. After the three parts, Chapter 6 concludes this research and
discusses the impact and implications of the open innovation paradigm.

Open innovation is a paradigm that promotes innovation from purposive utilizing
and combining the internal and external ideas, knowledge, and resources. Open innovation is
a distributed extension of the Schumpeterian innovation theory. Open innovation helps
manage the product innovation, the process innovation, the market innovation, the input
innovation, and the managerial innovation by allowing combinations of inbound, outbound,
and coupled innovation processes across the boundary of an innovation organization.

Open innovation has become more and more influential in the emergence of a
globalized economy. Both the digital production and the physical manufacturing are
becoming more and more diverse and complicated. Companies and individuals have to
collaborate agilely and flexibly to survive the rapid-changing networked era. However, the
study of open innovation is in its preliminary stage. Although open innovation has already

been widely accepted as a helpful solution to manage the collective productions, the current



theoretical and empirical frameworks in economics and management science are still unable
to understand the mechanism of open innovation. Notably, we need to find an applicable
managerial mechanism for the distributed open innovation in the business networks.

To solve the academic and practical issues, this research starts from a review of the
Schumpeterian innovation theory. With the insights from Schumpeter’s theories, this
research further investigates the new institutional school for a consistent and unified
managerial methodology on the issues of innovation management.

This research then analyzes the previous literature on open innovation. By
comparing the different theoretical development, determining and constraining factors,
practical experiences, empirical implementations, and managerial implications, this research
has concluded and summarized the previous research in different levels of analysis.

After combining the theories, analytical tools, and methodologies from the Austrian
school of economics, the new institutional school, and the management sciences, this
research presents a comprehensive analytical framework with four axes: the open innovation
processes, the innovation types, the organizational factors, and the network configurations.
This framework can assign the most findings of the existing literature. This research then
applies the game theory to provide a theoretical background of the analytical framework. As
the game theoretical models suggest, the analytical framework of this research is able to
analyze the business implementations of open innovation. We will apply the framework to
the comparative case studies of this research.

In the empirical research part, this dissertation comparatively analyzes seven
commercial companies representing different types of productions and implementing
different open innovation approaches. By comparing the successful cases with the failed
cases, this research has identified the conditions, path dependencies, and the necessary and

sufficient factors to implement open innovation in different innovation types and different



production networks. The empirical case studies have proven that open innovation is an
effective solution to deal with cooperation and coordination issues in the distributed business
network. Particularly, the empirical research has suggested that the capital-intensive and the
labor-intensive firms, being ignored by the previous research, can also benefit from open
innovation implementations if organized and managed properly.

In the last chapter, this research discusses the impact and implications of the open
innovation paradigm. This research suggests the open innovation paradigm can be applied to

more business, organizational, and governance sceneries.

Keywords: Open innovation, distributed network, innovation management, innovation

network
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Questions and Answers in Oral Defense Examination

BEiA

1. The thesis has provided a comprehensive understanding of the open innovation
implementations in different innovation types. I would like to ask a question on the
applicability of open innovation in modular innovation.

You have suggested that open innovation is not suitable for modular innovation. But
your conclusion seems to be only based on the failure of case B (Ewatt Technology Co.,
Ltd.).
For example, SONY is trying to apply an open innovation approach in its EV (electronic
vehicle) products. EV is a typical modular innovation that applies the new technology to
an existing market. Do you think SONY will fail in its EV project?

(Open innovation (Z &% Modular innovation @ [HEMEIT 7 — R BIZ X - THE L7ZA,
FEEE, VY =—N EV 24 —7 U THELTC\5, EV LA 7 Modular innovation 72 ™
T, Y=—ld3khd 5 LB 50)

A: In our research, we suppose open innovation is not fit for modular innovation due to the

following two reasons: 1) In the game theoretical model of modular innovation, a start-up

cannot cooperate with its rivals if the new technology is straightforward (easy to understand
and imitate) for the rivals. 2) In the case study of B (Ewatt Technology Co., Ltd.), the current
market leader can use its market power to force the newcomer out of the existing market.

However, it is true that open innovation may succeed in a modular innovation situation.

Your example of EV is a very typical case of modular innovation. Tesla, the biggest EV

company now, is also using an open innovation strategy. Most of Tesla’s core competences

(components of EV) are joint-developed with a group of other companies: For instance, the

batteries are joint-developed with Sanyo/Panasonic and LG, the controllers are

joint-developed with Nvidia and AMD. Open innovation implementation of Tesla has given
the company flexibility to succeed in the rapid changing market of EV.

Even in our case study B (Ewatt Technology Co., Ltd.), the early open R&D processes had

achieved some positive results. B’s failure dues more to its bad innovation process

management and financing management. It is difficult to use B’s failure to deny the
possibility of open innovation in modular innovation.

Therefore, it is worth doing some further research on the applicability of open innovation in

different modular innovation situations.

(RHFIETIX, BERRAOR T & - — R « AX T 1 D712 X - T Open modular innovation %

HE LT,

7272 L. Modular innovation T& % EV |Zfif/>IZ Open innovation (Z X > CTEHIA[EETH 5,

EVERRFOT AT A —7 2 R&D B 2tk > T\ 5, HRLWIENLETHD,)



2. You have summarized a lot of sufficient factors of open innovation. Do you have a
ranking of these factors? The priorities of different factors should be important for the
business.

(BRI SAETTCWDEN, ZTNHDOT 7 « EEMHRIHLNITLTHDD)

A: Yes, it is very important to understand the priorities of different constraining factors in

the business scene. However, our research methodology is based on small-N comparative

case studies. The factors are summarized from different cases. This research method is not
able to solve the ranking problem. We would suggest this issue in the limitation and future
research part of the thesis.

(ZHfmy , EVR A L BROZ IR ETHLEHEETH D, 7272 L, RFZEITDEFFI O
T K D PRBEIFTE T 2 2 ERKNIE 2 D —ANB E Lo biviz, Z OWFFE LTI
RRDBROT 7« HEMIIHATE 20, ZHITANIRORATH Y | EiR D8N LEET
H7%,)

3. Generally speaking, there are several stages in the R&D of a technology.
For example, in the development of CPU (central processing units), the first or second
stage that provides the key concept (architecture) of the CPU is often collaborated by
different companies. However, the development of a specific CPU is often done by an
individual company in a closed innovation manner.
Do you think open innovation is more suitable for the previous stages than the latter
stages?
(HEepBAF I, B o 5, B2 13X CPU TIE, 1 - 52 OFBEE CIZA—7 - A
J =g IR IRINTEDS B CPU @EXISW: &7 a—X RRAERIBRFREIC IR D, A—T 2 -
A N—=a VI 2 OBPEIZITIZET D 0)
A: It 1s true that open innovation is more common in the previous stages of R&D. However,
open innovation is also applicable in the latter stages.
Take the specific CPU as an example. The single functional processors such as MCU and ISP
are often developed in a closed innovation manner. However, the modern specific CPUs
(such as FPGA and SoC) are becoming too complex. An individual company often does not
have all the capabilities to develop a FPGA or a SoC. Nowadays, the production of specific
CPU is also done in a collaborative manner. The EDA providers, the IP providers, the design
houses, and the semiconductor manufacturers have to cooperate together in order to develop
and tape-out a specific CPU.
Therefore, open innovation is not only suitable for the previous stages, but also applicable

for the latter stages of R&D. I will add each case’s R&D stage to the case studies.
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Shu 464 .

1. Your research of open innovation is based on two assumptions: 1) Low marginal cost; 2)
High fixed cost. In the economics, such situation will lead to a natural monopoly. How
can the natural monopolistic market be open?

For example, TSMC and Samsung have monopolized the semiconductor manufacturing
market. But you have mentioned that they are adopting the open innovation paradigm.
Why do they want to apply the open innovation strategy?

(ZOWFZEIE, ARWIRAE R L @mOEERM 24— -/ _R=2a VORHEE LTS
D, RREFHINCZ O WO GEITENMERE LS 25, BRMEDOMREZ, REF—T 0 - A
I R=va eI ANDS D, FHEREEOFF 2 FF o THI LTI EE,)

A: Tt is true that low marginal cost and high fixed cost would lead to natural monopoly in a
local/regional-restricted market. However, the digital production, with zero marginal cost
and high fixed cost, is a different story. Digital goods have to be produced and consumed in a
global network, and thus cannot be restricted in a closed market.
The semiconductor manufacturing industry is a typical case of the global networked
production. The semiconductor manufacturing is too complex that has to be a global
production. Although TSMC and Samsung have occupied a majority of this market, they
have to joint-develop lithographic devices with Dutch and Japanese companies (ASML,
Nikon, etc.), have to purchase materials from Japanese and American companies, and have
to outsourcing the assembly and test workflows to Chinese and Malay companies. The
semiconductor manufacturing is not a regional-restricted market.
Furthermore, the customers have extensive needs in the semiconductor market. To fulfill
the plural needs of the customers, open innovation becomes a common strategy in the
semiconductor manufacturing industry. TSMC has been joint-research with Intel, SMIC,
and other rivals for decades. Samsung is also collaborating with IBM, AMD, and many other
companies in this industry. Therefore, the semiconductor manufacturing is not a natural
oligopoly market.

To conclude, low marginal cost + high fixed cost + the complexity of a networked market =



open innovation.

(MUY 7> D PRENE D 72U T 55 Tl FEDNTAR W R AE T - W EEE T O%Ea13E RS 17
DOEN, TV ZNVTHGEHTREMEE N REERETSG TRITTR 6R, TUZNVEEBIHE S,
Xy hU—7 ﬁi%gf“&%éiﬂ%o
BAYE « AZPE - ISR AR D TR B AR RLE 1T, IR 2R E R I S B PERE T H D,
TSMC KD%A VRS E XE L TWDR, HEEKH OBEEEE L OBBIC L > TR IR
EARELLOMARN TE S L, #%k Fabless X° Fab & OIFEFHRIZ L - TL H L T FHE A
T ZENTES,

BRWRABR N +mVEEEN+HEME LTSy NV =7 Tl A =T oA ) =3 VBT
HTHA9,)

2. You have also assumed the globalization in your research of a global distributed open
mnovation. However, recently there is a trend of deglobalization in the world. The
decoupling of United States and China might affect the efficiency of the global supply
chain.

How does this trend affect the implementations of open innovation? What can be a
possible solution?

(Za—RYEB—va bl t—72 ) _X—Tar Xy NU—7 DORifEO—D &
LTCWDR, Sl IR EGEF LI T, EaMOT >y 7)) oV 2EHEY 774 F =
— BB AR 52 T0D,

THEA =T o A ) N=2 g Y ORBUS GBS D0, R HDDD)

A: The trade war, the COVID-19 pandemic, and other deglobalization factors have definitely

affect the open innovation implementations negatively. We have found some negative results

in our case studies. For instance, the case C (Shenzhen Han’s Robot Co., Inc.): Due to the
travel restrictions, C (Han’s Robot Co., Inc.)’s open innovation implementations did not work
as efficiently as expected in the mass-production of collaborative robots.

We have surveyed and discussed several potential solutions in the thesis. In Case E (Hubei

Xiangyuan New Material Technology Inc.), we have found that the innovation

intermediaries could be employed as the network-brokers in a trustless open innovation

network. The Lumpiness of innovation is another promising mechanism to construct and
stabilize a zero-trust open innovation network under some specific conditions.

(T r7m—=nN)B—=va NI =T A ) R_X—=2 3 NERELHEZ 5 ThA 9, EMHIR
WXLV =—T OREIN TE RN, 7—A C (Shenzhen Han’s Robot Co., Inc.)
DAEFEENT I L VIROFIR & o7z,

Wi, IERR 2 < DT D, 77— A E (Hubei Xiangyuan New Material Technology

Inc.) ITZHDA /) X—=2a MRFEIL, Ry NU—F - Ta—f—bhhoTH—TF 4 ) _—

vay e Ry NI—F7DORNIAZEBL LT, FDIED, Lumpiness bFEDA—TF 2 « A ) _—
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1. Could you explain the reasons of research question setting? Are the research questions
related to your literature review?
(WFFERIRE & ST S0k O BRI 2 B &)
A: The research questions are based on the remaining problems of the previous research.
Research question 1 (RQ1) focuses on two individual-level factors that have not been deeply
analyzed in the previous literatures: 1) the incentives of open innovation adoption other
than productivity gains; 2) the coordination factors to adopt open innovation. The existing
research papers have raised several possible factors concerning the trust and motives to
adopt open innovation. However, only the productivity gain has been analyzed empirically.
Research question 2 (RQ2) focuses on the environmental variables and configurations of the
open innovation networks. There is almost no empirical research on this issue outside the
ICT industrial sector.
I will further clarify the relationships between my research questions and the remaining
problems of the previous research.
(FEATSCER CE 7EMR L TR W Z O CAFSE R & 5% 0E LT,
RQL 1%, B2 - AANRA—T 2 « 4 ) R_—2 3 NI T 572D Motives & Trust ZHL D iA
ATWD FEATSCRRIZ 2O OBEEMEZ 58 L TV D 23, EFEMDIMNIIZ & A EMFE ST
[
RQ2 iZ, ICT FEETLMMIES N TV WA —T 2 o f ) _X— 3 v« Xy NI — T DRRNLER
A2 B IAA TN D,
BOERRTIE, MFZERIE & BT SUIROBIRIEE b o L E HALFT 5 L O BIET 5,)

2. Your literature review has suggested that the ICT industry, particularly the software
industry, have been extensively analyzed in the previous research. What is the
originality of your Chapter 6, which analyzes only four software development projects?

CLRGFHATIE, Y7 b =T ERD LIRS N TN D 2L 2bhio/edis, 256 =
TloleD4-5DY 7 by =77y =y Mgt %5, %6 EOFRMEIZ OV THlE
£.)
[Chapter 6 is deleted in the final revision.]
(&R CH 6 B A HIBRTE 2]

A: The research objects of Chapter 6 are the multimedia specific software development

projects. This is a niche market with less than ten products. The four projects are all the

open innovation cases in the niche sector of the software industry (at the time of research).

Besides, this type of open source software development is not covered by the previous



literatures. Furthermore, the multimedia specific software development is an
implementation of an existing standard, which is much different from the other software
development. This research has found different results with the previous research. These
are the originalities of Chapter 6.

(55 6 B, JATIARPIE SN T RN AT AT A THAY 7 P iR e LTnod, =vF
THCOE, 204507 BV =27 NRRTOF =T « 4 ) X—2 3 VEFIZEREL TV D,
IO, AT AT THRAY 7 MRRBIIBFEA Y ¥ — ROFEEICE EE D720, Hw@D Y 7
N =T BRI L B DRI E T, ZEINHE 6 EICBITOHHMELEES,)

3. The case studies of D (Hubei Prolog Technology Co., Ltd.) and E (Hubei Xiangyuan New
Material Technology Inc.) are shorter and have less explanations than the other cases.
What are the reasons?

(7 —AZAD & EFOr—Z2 LD ENR, ZOBEBIZHOWTEAE X,)

A: Case D (Hubei Prolog Technology Co., Ltd.) and E (Hubei Xiangyuan New Material

Technology Inc.) are adopting traditional innovation management approaches in the open

innovation implementations. As the results, their open innovation networks are smaller

than the other cases. We did not explain the traditional innovation management approaches
in detail in the current revision due to they are not related to the theme of open innovation
in distributed network. However, as Prof. Yoshimi pointed out, we should explain them in
detail. We will revise these parts in the final revision.

(rF—AD L EIZ MO —RAL_XTEHENT o —F o0 %y NI =T BN/NEpo720

F—=T A ) R_= g VORI T FE L S EHH LTV R o 7o, SeEO THREE Y |

EHOINERRDI =T oA ) =g UIEE LR OBMRIEZ AT~ < R AR TINET 2,)

4. I have a similar question as Prof. Mano. Can you deny the possibility of open modular
innovation with only one case? I think the failure of case B (Ewatt Technology Co., Ltd.)
1s not because of the open innovation implementations, but due to the bad management.
Could you explain your reasons?

(BB A ©F6H L7223, Modular innovation (Z Open innovation O fHMEIX, 77— A B
P TIIHEETE 20 E -9, Open modular innovation O A[EEMEDWNT E 9 L9 2y,)

A: In this research, we deny the applicability of open innovation in modular innovation

situations by both the game theoretical model (Game 1.3) and the failed case B (Ewatt

Technology Co., Ltd.). However, it is insufficient to deny all the possibilities with only one

case.

Therefore, in the final revision: 1) we will add another case (which we have discussed in the

intermediate report) of modular innovation; 2) we will discuss the conditions of open

modular innovation further.



(KBH7EClEL, 7 —2L4 - 7V (Game 1.3) &7 —Z B DOiliF% T Modular innovation
DA @ Open innovation Z&57E L7208, —ODORFITIIR 72D T, FlRTIiE 1)
R CHEm L 72 Modular innovation D7 — A% 4 9 —21BMT %, 2) fmO#iHE < HA L
T %,)

5. I think the insights of your research are too generalized. You should explain the
conditions of the insights based on the research questions you have set.
GaXOfiimz T E KN 2, FROHPHEZ I Z-E DT REZLED,)
A: Yes, we should limit the insights down with the conditions of our research. We will revise

the section of insights.

(ZHEfEY . EROFMAZRET D L HEIET S,)

ks

1. Could you explain the relationships between the Schumpeterian innovation theory,
Chesbrough’s open innovation theory, and the Henderson-Clark model?
(Schumpeter ® A / X—3 3 B, Chesbrough OA—7"> « A/ X—2 3 VB, &
) Henderson-Clark &7 /L D AR M A # I X.)

A: Both Chesbrough’s open innovation theory and the Henderson-Clark model are based on
the Schumpeterian innovation theory.
Schumpeterian innovation theory has roughly two sources of new combinations (creative
accumulation (incremental innovation) and creative destruction (radical innovation)) and
five outputs of the innovation (new product, new method of production, new market, new
material, new organization of production).
The Henderson-Clark model expand the sources of new combinations to the combinations of
1) core concepts / technology and 2) linkages of core concepts and components / market. The
Henderson-Clark model added the architecture innovation and modular innovation to the
Schumpeterian innovation theory.
Chesbrough’s open innovation theory removes the barrier of innovation. Open innovation
theory focuses on the combinations of internal and external ideas, knowledge and resources.
While Schumpeterian innovation theory and the Henderson-Clark model only concerns
about “closed” innovation inside an organization, open innovation theory suggests that
innovation can be achieved through the new combinations of internal and external
components.

(Chesbrough ®A4—7"> « A 7 _X—3 3 Vi & Henderson-Clark &7 /L% Schumpeter
JR_X—= g VHEROILERTH Y | AEWIMT LD DRG] X architecture innovation, modular
innovation 72 E D& A A/ N—T 3 VEERIZENLTZ,)



