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I. Why Is Innovation a Sine Qua Non? Slide No. 3

Innovation Drives Growth/-f / X— 3 U EZEEV N T5H

A )= a UPREEBEVSETS, i
31T, FFEE OR&DIEEIZ# U THAZITR S,
rEFEIX, BoDeEN L,

BEE DO CHIAFTRRRAFRA by 7 2> CTIEENT 5,
Z DHFFEBFE DO RRRIT. AL 2R omik & 725,

“Innovation drives growth.
Firms invest in R&D by hiring individuals to serve as inventors.
An inventor develops new varieties
at a rate that depends on his own ability and
the stock of knowledge capital available in the economy.
Knowledge accumulates
with R&D experience and is non-proprietary. . ..”

Source: Grossman, Gene M. and Elhanan Helpman: “Growth, Trade, and Inequality,” Jun KURIHARA,
NBER Working Paper No. 20502, 2014, p. 34. Canon Institute for Global Studies (CIGS)

II. Level of Analysis: Macro-Meso-Micro Slide No. 4

Innovation Produces Inequality/f / X—3/ 3 U P EEEHAHT
Innovation Systems in the World/ft DA / X—3 g KHl

HRRFIZIZFT—B L CERBOBEL KT,
7 — N NLIZERNKREZ LT 5ERE & 72> Tz,
(FRiT, 19142 R 2 520 HACHIERIC B 1T DB —RERINEZ D) 7 v — S JUIRHR,
Rt D _IR(EHBRA R 7 v — N VERRRICHE B : 7272 EE I H E 0 B CEBERER ZIZE1L)

Inter- and Intra- Inequalities in the World (rheil maexy T 5 D E R - E P ZE 54 180

1700 | 1820 | 1870 | 1910 | 1929 | 1960 | 1980 | 1992 | 2000 | 2008

Inter-State/ 0.04 | 0.05 | 0.19 | 0.30 | 037 | 0.46 | 0.50 | 0.54 | 0.51 | 0.39
%Fﬁﬁ%% Down Down

Intra-State/ 045 | 0.46 | 0.48 | 0.50 | 0.41 032 | 0.33 | 0.34 | 0.35 | 0.36
E N = Up Up | Down (Up)

Source: Bourguignon and Morrisson, “Inequality among World Citizen 1820-1992,” 2002;
Morrisson and Murtin, “Average Income Inequality between Countries (1700-2030),” 2011.
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Jun KURIHARA, Canon Institute for Global Studies (CIGS)
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Puzzle 1: Patent Filings (a)/&£1: %FiFHFE (a)

TOP 10 COUNTRIES
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Source: World Intellectual Property Organization (WIPO): Jun KURTHARA,
“Who Filed the Most PCT Patent Applications in 2013?” 2014, p. 1. Canon Institute for Global Studies (CIGS)
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Puzzle 1: Patent Filings (b)/3£1: FF5FHIFE (b)
Do Patents Guarantee Innovation Successes?/
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Source: World Intellectual Property Organization (WIPO): Jun KURTHARA,
“Who Filed the Most PCT Patent Applications in 2013?” 2014, p. 1. Canon Institute for Global Studies (CIGS)
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Puzzle 2: R&D Spending (2011)/3%2: AFZ2BERE (2011)

Researchers, per thousand employment

FEEL2EDOHT
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Do Bigger R&D Spending Guarantee
Innovation Successes?/

EZEDR&DITFL & 4%

14

“Made in Japan” trapped in
an “Icarus Paradox”/
(AR XT Ry TR IZHaoTz
“Made in Japan”

Cf. Miller, Danny, The Icarus Paradox: How

CHE . Exceptional Companies Bring about Their Own
Downfall, 1990
.l o O 55 SRR 5 A F 0 ADHL 50T BT,
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Gross domestic expenditures on R&D as a percentage of GOP
Source: OECD, Science, Technology and Industry Scoreboard 2013, p. 50 I LD T,

Canon Institute for Global Studies (CIGS)

II. Level of Analysis: Macro-Meso-Micro Slide No. 8
National Innovation System (a)/EZFH)A / X—3 a VKl (a)

ANZA )= a3 NZERVHEEREDHIED HR
WAl 72 2 BOR & HIER) - RARRAVERSIS, SERE T & AR,
BT T, PR EAREEZEBTAZ LB TE S0,
T OCKE R 72) BB 72 i 4 R ),
Zi & bOQUEBRAI ) A EE R IEIT b ER L 72 BEFBUR D,
@B R EMEF Tid7e < | BHEMREMBUR « BRIEIXFTEED,
WRDZ ERBD, - TRRTZ Y —% A XOBERLR EiX7e0,

“What kinds of policies and institutional arrangements—
what kind of economic systems—are most conducive to being an innovation leader
—not just obtaining patents, but designing an innovation system
that generates large and persistent increases in standards of living?
[1] Is it cutthroat competition? Or [2] is the more gentle ... model,
in which government takes on a larger role and
in which a broad array of policies provide social protection and
result in less inequality, more conducive to innovation?

[3] Should we expect that the policies of the follower differ from
those of the leader, and if so, in what ways? ...

Not surprisingly, . . one size fits all policies don’t work”

Source: Stiglitz, Joseph E., “Leaders and Followers: Perspectives on the Nordic Model and the Jun KURTHARA,
Economics of Information,” NBER Working Paper No. 20493, 2014, pp. 1-3. Canon Institute for Global Studies (CIGS)
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National Innovation System (b)/EZFHIA / X— g KHl (b)

U.S. Leadership in Innovation Systems (1)
(1) Market Size (Directed Technological Change)/ T 3 FAR D Zh R

“The effect of market size on entry of new drugs and new
molecular entities . . . has important implications . . . for research on the pharmaceutical

industry. . . . R&D and technological change are directed toward more profitable areas.”
(Acemoglu and Linn, “Market Size in Innovation: Theory and Evidence from the Pharmaceutical Industry,” 2004)

(2) Competition Policy (Cutthroat vs. Cuddly)/55% FBI IR D% R

“The world equilibrium is asymmetric: one country (the frontier economy) adopts

a cutthroat reward structure, with high-powered incentives for success, while other
countries free-ride on this frontier economy and choose a more egalitarian, cuddly, reward

structure. . . . In this equilibrium, we cannot all be like the Scandinavians, because
Scandinavian capitalism depends in part on the knowledge spillovers created by the more

cutthroat American capitalism.”
(Acemoglu et al., “Can’t We All Be More Like Scandinavians? Asymmetric
Growth and Institutions in an Interdependent World?” 2012)

Jun KURIHARA,
Canon Institute for Global Studies (CIGS)

II. Level of Analysis: Macro-Meso-Micro Slide No. 10

National Innovation System (¢)/EFHIA /) X— 3 VEHl (c)
& T A society with cutthroat competition and
] ];leeml::icnh high levels of inequality will have
Rich/ a low level of economic opportunity. (Stiglitz, 2014)

2 |mHumy BECBFREROEOREENDT SR,
% DEE-- FERBRRR 2R RIS LM TRV D TIL?  #Peru
= (& D i) _ /

2 ® China
S .
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g -+ France @
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% GBS The rich get richer..../
g # New Zealand {mi U %if%ﬁ)fcﬁ:kz’i\&)éo
= Sweden eaustralia AR LITETETERELICRY -
o _ (F. Scott Fitzgerald, 1925)

N Nor\r\ray’zn.lfnd #® Canada
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20 30 I ity (G4Q Coefficient) 50 60
nequali ini Coefficien .
Source: Corak (2012) Inequallty/%%—)

Jun KURIHARA,
Canon Institute for Global Studies (CIGS)

Source: http://milescorak.files.wordpress.com/2012/01/figure-2-great-gatsby-curve.png
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National Innovation System (d)/EZFHIA / X—3 g KH (d)

U.S. Leadership in Innovation Systems (2)

(3) A Historical Accident (a “Gift” of WWII)/FE 52 ) [K]

Limited Capability of Churchillite England: “The first primary lesson, then, is banal.
If you are going to have a scientist in a position of isolated power, the only scientist among

nonscientists, it is dangerous when he has bad judgment.”
(Snow, Science and Government, 1964 (the 1960 Godkin Lectures at the Harvard Kennedy School))

(4) Development Policies/iz FLEL 3R

Innovation in the US and other market economies have similarly emphasized the role of

the state.

(cf. Mazzucato, The Entrepreneurial State, 2013; Janeway, Doing Capitalism in the Innovation Economy, 2012)

l

Government Support NextstideyBJ iR @xo=x54 ¥
(5) Policies Correcting Market Failures/Ti 35 D 2B % B5 < BUR

Esp. Externalities (Education and Infrastructure)
“While immigrants account for about 12% of the entire US labor force,
they account for 25% of US scientists and engineers, 50% of US PhDs,

60% of post-doctoral students, and 26% of US-based Nobel Laureates.”
(World Intellectual Property Organization (WIPO): “World Intellectual Property Indicators 2013,” p. 21.)

Meso-Level Analys1s/ A e

L)%

AT

Jun KURIHARA, Canon Institute for Global Studies (CIGS)

II. Level of Analysis: Macro-Meso-Micro

National Innovation System (e)/EFHIA / X— 3 EHl (e)
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O

SVN

O

RUS

o

Government Support/

BURFERPH DB RR

{I.'Ill] 015 0.20 0.25
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Total government support {direct and tax) to business R&D, as % of GOP

Source: OECD, Science, Technology and Industry Scoreboard 2013, p. S1

Jun KURIHARA,
Canon Institute for Global Studies (CIGS)
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Slide No. 13

Meso: International Mobility of Inventors/ A / : Z8BAZK D [EHEB B
Immigrants/ZEBAFE D AE  (2006~20100 Emigrants/ZEBHE D H

[ Country [ Number] % |
T Worla [ 2054461000
4| United Kingdom | 5.113] 44
o France | 5309 26
B[ Camada | 4107 20
o[ dapan | 4092 20
15| Ausria | 1905 09

Source: World Intellectual Property Organization (WIPO): “World Intellectual Property Indicators 2013,” p. 25.

[ Country [ Number| % |
T World | 205.446] 100
" 4[United Kingdom| _15,160] 7.4
5[ Camada | 13056 64
e[ France | 11790 7]
8| South Korea | 6101 3.0
o tmy | 092 )
T R | dd0d] 2.1

Jun KURIHARA,
Canon Institute for Global Studies (CIGS)
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Slide No. 14

Meso: International Connectedness/ X / : [E [R5

Median impact of outflows
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Jun KURIHARA,
Canon Institute for Global Studies (CIGS)
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Meso: International Collaborative Networks/ X / : B, 718
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Note: A network analysis based on international co-authorship. Jun KURTHARA,
Source: OECD, Science, Technology and Industry Scoreboard 2013, p. 59 Canon Institute for Global Studies (CIGS)
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Micro: Networks—Open or Closed/~ A 7 v: % v U — 7 [ ZBAHBCR AR D>

OBAZEX S (EHEDHMD) . QBAZEELRE (R 2> I DA AE BB )
@FAT Dt GEFERI IEERERID) IC L - T, BilEXR Y bV — 7 #EIIE DS

“The past is not sufficient to explain the future. Unremitting, unpredictable, and
sometimes alarming change makes it difficult for any organization or manage to stay

current, accurately predict the future, and maintain constancy of direction.”

(Cameron and Quinn, Diagnosing and Changing Organizational Culture Based on Competing Values Framework, 3rd ed., 2011)
Yall—varitkdé, I EEEEFTRANICEL TS (TRSR)
(a) FNSZHRE AR IS (b) -PNSZ R AR S (c) NIETZRLH RS E

(a) Nearly isolated subgroup (b) Semi-isolated subgroup (c) Random network:

structure structure with randomly Network structure without
rewired links subgroup identity

Source: Fang, Christina ef al., “Balancing Exploration and Exploitation through Structural Design: Jun KURIHARA,
The Isolation of Subgroups and Organizational Learning,” Organization Science, 2010, p. 630. Canon Institute for Global Studies (CIGS)
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. ° . 290 I S
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Source: OECD, “Skills and Jobs in the Internet Economy,” Digital Economy Paper, No. 242, 2014, p. 22.
and “Skills Outlook 2013: First Results from the Survey of Adult Skills,” p. 155.  j,, KURIHARA, Canon Institute for Global Studies (CIGS)
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Medical Equipment & Assistive Robots/EFEMzs « M#E R v B

Potential Demand for Elderly Care Goods and Services/

g - U RAOPEFE

1001 Population aged 80 years or over (Millions)/ %
e 80 A LD AD (BHAN)
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35 .
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. 2050 2013

NOTE: The order from right to left gives the ranking in terms of population size in 2010.

Jun KURIHARA,

Source: United Nations, “World Population Ageing 2013,” 2014, p. 33. Canon Institute for Global Studies (CIGS)
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Medical Equipment & Assistive Robots/[E#%s - /riEn R~ b

Growing Complication of Product and Service Types, and Growing Imports /
BHAL T AR - Y—EROFEIEL ., BADHN

(19954 7> H20124E D ) IZ B SREE AR DTESE 31,4805, LREIT1.420%. ®iHIX1.814%. BAIX2.02(%)
(1000 items, Trillions of Yen/1000/% 78, JKH

95 196 197 198 199 100 |01 |02 10304 1050607108 (0910 |11 |12
No.of Items| 111 116| 114] 112] 115] 117] 117] 119] 124] 132] 128] 134] 136] 126 147| 148| 157] 164
Production || 3411 46/1.51]1.52]1.49]1.49]1.52]1.50/1.501.53]1.57]1.69]1.68]1.69]1.58/1.71]1.81]1.90
Exports 11 710.30[0.33]0.33/0.37]0.36/0.40{0.38]0.42]0.43]0.47]0.53]0.58(0.56]0.48|0.45|0.48|0.49

Imports |0 59]0.71]0.75]0.83/0.83/0.82/0.84]0.84(0.88]0.96/1.01|1.10]1.02]1.09(1.07|1.061.06]1.19

Source: Kobayashi and Kurihara, “In Search of Elan Vital for Japan: Aging and Directed Technological Change:—

Designing Optimum Gerontechnology as a Growth Engine—,” 2014.
Statistics: Ministry of Health, Labour and Welfare, Yakuji Kogyo Seisan Dotai Tokei Nenpo, [ ¥4+ T.3 /= PEENRERE #1444/ Annual Report of Production Statistics in Drug Industries]

FENEFLZTTRD L, BRAON#ErR Yy MUEET, #RE2) —FLTWDLIRIEXH2,
Fix, BAREZRIT, BORERITH LT, BFAE2E-> TV LITE AR,

“Anecdotal reports imply that the Japan leads the world in elder care robotics manufacturing. A recent story from Fox News
in the US reported, ‘If you grow old in Japan, expect to be served food by a robot, ride a voice-recognition wheelchair or even possibly hire a
nurse in a robotic suit — all examples of cutting-edge technology to care for the country's rapidly graying population’ (Fox News, 2007). . . .
Despite having developed technologically sophisticated prototypes, Japanese assistive robotics manufacturers have not
gained any empirically measurable market lead over developers in the United States and the European Union.”
(OECD, “The Robotics Innovation Challenge,” 2012)

iz Heterogeneous/Global Networks D R ANIZ X 5
OQEENTERE. @A M., OREEDIEAE(L

Jun KURIHARA,
Canon Institute for Global Studies (CIGS)
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High-Tech Indoor Farming and Aquaculture/// N1 7 7 BNES « BHEZE

Potential Demand for Assistive Robots/

FEuRy M IREEE
High-tech Indoor Farming//~A1 7 7 BN E5

Potential Demand for Assistive Robots/ 1% 7 78 v MMIktd 55
Fresh Produce under Strict Safety Control/jgi# 72 72 448 BL D T C D Fr i B 52
Agricultural Labor Force Aging//= 3£ 5718 /) O & vl
High Labor Costs/fm 57 = 2 |

Example: Shimamura, Shigeharu (Mirai Co., Ltd. ISR VB K (RS 4 5 1Y)
Cf. Palus, Shannon, “Japan’s Massive Indoor Farm Produces 10,000 Heads of Fresh Lettuce Every Day: The Innovative
Farming Solution Could Help Cut Down on Food Waste,” Smithsonian.com, July 2014.

High-tech Aquaculture with ‘Third Water’//~A 7 7 &2 (IRF1EPE)

Potential Demand for Assistive Robots/ 342 72 78 » N Zk7 2 755
Declining Traditional Capture Fisheries/{m#ii) 71512 L 5 (1 5)JfaZE D =R
Fresh Fish and Pawns under Strict Safety Control/[gik 72 Z2 &5 BLD T T D IKFEY)
Fishery Workers’ Aging/{fiZEBLEH O =it
High Labor Costs/f=\ V7l =2 2

Example: Yamamoto, Toshimasa (Okayama U. of Science)/|LIAZ B (] | L EREL K S)
Cf. Far Eastern Agriculture, “Cambodia to Rear Prawns in ‘Third Water’,” May 2014.

Jun KURIHARA,
Canon Institute for Global Studies (CIGS)
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Bio-research Support Robotics//NA FRAXTEER R v F T 2T A

Potential Demand for Assistive Robots/

XEuoRNy M T ABEEE
Research Assistive Robotic System/BfZE X0 R » b AT A

Potential Demand for Assistive Robots/3< & 2 A8 v MIxi4 57
Complicated and Repeated Experimental Procedure/#E 4t T 1E 3 5 LB T
Avoiding Differences in Personal Skills and Qualities/flfl A 2212 & % FEHRFAZE D [F]38E
(& AR 72 A ZE DB L & )
Experiments with Large Sample Sizes/ K& D W > 7 /L3 Bk X 5 5k
Experiments with Highly Toxic Substances/fGRYE 2t 5 FE5R
High Labor Costs/ /5 V57 {8 =2 2 |

Example: Yamato Scientific Co., Ltd./ ¥~ bR FREA S 4t

Cf. Yamato Scientific, “Bio-research Support Robot Proposal to Allow a Flexible Work Layout and High Reproducibility,”
Japan Analytical and Scientific Instruments Show (JASIS) New Technology Seminar, September 2013.

A Rosy Future for Robotics/ 2 7~ > FMZH 5 WKk

“|S]lome manufacturing plants are moving back to the United States—*“reshoring”
it is called—and those are the plants that use lots of robots and artificial intelligence.” /

KEA~ORBERF—«V L a7V /" THETHEERY b ANLARENEET D
(Cowen, Tyler, Average Is Over, 2013)
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