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Challenges and opportunities

Kazuhiro Asakawa

Keio Business School

Korea-Japan Future Forum
September 5, 2020

Motivation

* Declining R&D productivity in Japan in the past two decades
« R&D investment not necessarily leading to R&D productivity
« R&D globalization seems to be a solution

« However, paradox of home country advantage

* Parallel situation in Korea as well

* Implications for global innovation and R&D productivity in
Japanese and Korean multinational corporations (MNCs)
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Characteristics of Japan's R&D: Challenges

« High level of R&D investment

* High proportion of business R&D

* Low level of R&D productivity

 Low level of R&D globalization

=> Korea's R&D shows similar patterns

High level of R&D investment
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Gross domestic expenditure on R&D, by type of R&D, 2015
As a percentage of GDP

B0 Research Experimental development
9% %24 Breakdown not available, in total or in part < Total R&D, 2005

<&
<&

<°lk\k\\\\\\\\\‘k\\\\\‘\\\\&Q<>
ied

<

<
<
<

S

M.y

jE

_ o
(o]
<l
<
<

NSNS
m o

>
. o

() | v.7<>
w_wgloﬂg Ngo

SESTEE S S LS g

AN
<

L 41‘

o UL |} A
SEGREAN

Q\&Q@ Q& \)coV* Q)Q/ QS’Q Q&* N \c:,\« $» \2§ @/Q S‘? (:\3'$§‘ J @Q‘ @«

°
n N M
2

t t Source: OECD STI Scoreboard 2017
Korea Japan

Kaz Asakawa, Keio Business School

Kotabe, M. (2017): R&D spending of the countries

Figure 1: R&D Spending Relative to GDP by Country (2000-2014)

;
o 4l Korea
f lapan - - Japan
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Source OECD https //dqta oecd org/rd/gmss ciomestlc spendmg on-
r-d.htm, 2016.

REFERENCE: Kotabe, M. 2017 Have Japanese companies lost sight of the
paradigm shift in competitive.advantage? Japap.MNE Insights, 3(2).
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R&D in OECD and key partner countries, 2015

# of
researchers
/1000
employment
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R&D expenditures

Source: OECD STI Scoreboard;2017

High proportion of business
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Business R&D, 2005 and 2015

As a percentage of gross domestic expenditure on R&D

Japan
Korea
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Business R&D intensity and government support to business R&D, 2015

As a percentage of GDP

Volume of R&D tax incentives, million current USD PPP, 2015
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Firms are continuing to invest in R&D in
the age of COVID-19 pandemic ~ Nikkei Shimbun,

June 12, 2020
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Low level of R&D productivity
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Quantity and quality of scientific production, 2005 and 2015
Number of documents and percentage among the world's 10% most cited
publications, fractional counts

leatons, 2015
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Declining Rate of Return on R&D capital

Pharmaceutical 28.2% 31.9% 5.0%
Electronic and Electric 19.7% 5.6% -2.1%
Chemical 38.8% 4.0% 2.3%
Machinery 12.8% 1.7% 0.3%

The table was prepared by the presenter based on the data from Sakai, H. (2016) Journal of
Business Economics and Management 17(4): 527-545

Kaz Asakawa, Keio Business School 14
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Return on R&D capital: International
comparison

« Prior literature; Sakai (2016), Goto and Suzuki (1989),
Bernstein (1989), Hall and Mairesse (1995), Bond et al
(2003), Griffith et al (2006), Dorszelski et al (2013), Ortega-
Argeles et al (2015)

« Return of R&D capital in Japan, US, Canada, Europe (EU,
Germany, France, Spain, UK, etc.)

« Ranging from 7% to 66% over different periods 1963-2008
across different industries

« Typically over 20% (Sakai, 2016: Hall et al 2010)

Reference: Sakai (2016)

Question

*How is the low level of R&D productivity related
to the low level of R&D globalization?
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Low level of R&D globalization

International collaboration in science and innovation, 2005-16

Co-authorship and co-invention as a percentage of scientific publications and

IP5 patent families

Source: OECD STI Scoreboard 2017
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Korea
Japan

International scientific collaboration, 2015
As a percentage of domestically authored documents, fractional counts

Source: OECD STI Scoreboard 2017

awa, Keio Business School

19

collaboration, 2012-16

The citation impact of scientific production and the extent of international

As an index and percentage of all citable documents, based on fractional

counts
Impact © OECD countries O BRIICS countries
Normalised citation impact
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International mobility of scientific authors, 2016
As a percentage of authors, by last main recorded affiliation in 2016
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Business R&D funded from abroad, by source of funds, 2015
As a percentage of business enterprise expenditure on R&D
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Business R&D expenditures by foreign-controlled affiliates, selected countries,
2015 or latest available
As a percentage of business enterprise expenditure on R&D

I 2015 & 2005
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Number of economies in which inventors are located, by technology, 2012-15
Average across technologies, [P5 patent families, by residence of the patent
owner
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Businesses engaged in international collaboration for innovation, by size, 2012-
14

As a percentage of product and/or process-innovating businesses in each size
category

o I SMEs Large businesses
100
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Global R&D and innovation

* global R&D (von Zedtwitz and Gassmann, 2002; Asakawa, 2001; Asakawa, Park, Song, and
im, 2018; L1 and Kozhikode, 2009; Li and Xie, 2011; Santangelo, Meyer, and Jindra, 2016;

Song and Shin, 2008; Son%, Asakawa and Chu, 2011; Un and Cuervo-Cazurra, 2008; von
Zedtwitz, 2004; Zhao and Tslam, 2017), global knowledge ‘g\l]Xsakawa, Park, Son§ and Kim,
2018; Cantwell and Santangelo, 1999: Song, Almeida, and Wu, 2003 Song and Shin, 2008;
Song, Asakawa and Chu, 2011; Zhao and Islam, 2017). global IP (Zhao, 2006; Keuﬁ){),.
Friesike, and von Zedtwitz, 20123, capability and innovation (Cuervo-Cazurra and Rui,
2017; L1 and Xie, 2011; Song and Shin, 2008; Song, Asakawa and Chu, 2011) 2global
innovation strateiy (Doz, Santos and williamson, 2001; Doz and Wilson, 2012; Li and
Kozhikode, 2009; Li, Qian, and Yao, 2015; Zhao, Alcacer, and Dezso, 2015; Santos, Doz,
and Williamson, 2004), MNC or%anization (von Zedtwitz, Gassmann, and Boutellier, 2004;
Ambos, Asakawa and Ambos, 2011; Asakawa, 2001; Santangelo 2012; Song, Asakawa and
Chu, 2011; Asakawa, Park, Song, and Kim, 2(51%), reverse innovation (Hadengue, de
Marcellis-Warin., von Zedtwitz, and Warin, 2017; von Zedtwitz, Corsi obeég, and Frega,
2015), ¢merg]in§ec0n0mies and MNCs (Cuervo-Cazurra and Gene, 2008; Cuervo-Cazurra
and Rui, 2017; L1 and Kozhikode, 2009; Li and Xie, 2011;Santangelo and Meyer, 2011; von
Zedtwitz, 2004; Xie and Li, 2017; von Zedtwitz, 2006), internationalization (Santangelo
and Stucchi, 2018; Santangelo and Meyer, 2017, 2011) among others.

\sakawa, Keio Business School

| 15



2020 ot - & OIHEH

R&D globalization and R&D productivity

« Causality link of R&D globalization - R&D productivity
remains less obvious

« R&D globalization — knowledge and capability accumulation —
performance
» Dynamic capability theory (Teece et al, 1997)
« Metanational management (Doz et al, 2001)
« Competence enhancing/leveraging (Cantwell and Mudambi, 2005)

Hypothesis

« Low R&D productivity may be due to the low
level of R&D globalization

16 |




Paradox of global innovation by multinational
corporations: Challenges and opportunities

QOur empirical analysis
(Work In Progress)

« R&D productivity of firms
« with global R&D > without

 The pattern is more salient in the industries
with weaker home-country advantage
« Weaker industry: with >without
« Stronger industry: disappear or reverse
Data: NEEDS-Financial QUEST, Toyokeizai Overseas Operations of Japanese Firms

Measures: R&D productivity: value added/R&D capital (Hall and Mairess 1995, Sakai 2016, other prior studies); R&D
globalization: Overseas R&D facilities (Kuemmerle, 1999); HCA of industries: Industry competitive advantage (Porter 1990)

Global R&D for R&D productivity:
Paradox of HCA

* Global R&D enhances R&D productivity

* For industry with stronger HCA, global R&D does not
enhance R&D productivity

* Contrary to the conventional wisdom: HCA leads to higher
performance

« For industry with weaker HCA, global R&D enhances R&D
productivity

» Contrary to the conventional wisdom: lack of HCA leads to lower
performance

| 17
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Global knowledge sourcing is easier said
than done: Paradox

* The p;aradox of motivation and capabilities (Song and Shin,
2008

« The paradox of selective attention (Monteiro, 2015)

« The garadox of subsidiary power (Mudambi and Navarra,
2004

« The paradox of tacit knowledge and geographic dispersion
(Doz and Wilson, 2012)

* The paradox of administrative and knowledge embeddedness
with HQ (Asakawa, Park, Song and Kim, 2018)

R&D productivity as a key source of
competitive edge for Japan and Korea

aaaaaaaaaaaaaaaa

Source: Mudambi, 2008

ooooooooooooooooooooooooooooooooooooooooooooo
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Implications for Japan/Korea

* Japan
« R&D as the ultimate source of competitive advantage
« TOP > BOP, EA technological catch-up, R&D as comparative advantage
* “Abenomics” R&D incentives to foster R&D investment alone is not
effective
* Korea
« China threat — shrinking cost advantage
« From imitation to innovation (Song et al) => accelerating R&D investment
=> Likely to face the same dilemma Japan is facing
* Japan and Korea
« Similar situation, opportunity and challenges
+ R&D globalization can be an opportunity to enhance R&D productivity

| 19






