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CHEE 323 313 344 406 480 540 565 582 637 712 799 829 836 845
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Neo-Schumpeterian Perspective:
=718 AL A A National Innovation systems (NIS)

Nelson; Lundval (1992): defines NIS = elements and relationships
1) which interact in the production, diffusion and use of knowledge
2) rooted inside the borders of a nation state.’
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(national innovation system), 7| &S 410f HAL[= HMFH| (7], T
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It is about efficiency in acquisition, creation, diffusion, and utilization of knowledge.

-> The differences in NIS determines economic performance of nations
=7t HAUMH 7 T T EH e X 5H 2 28/2EE

-> System Failure (A28 MIjf: X| A o] &5 H])
cf) Market failure (A &&1f; X| & 0] ZSXH)



5 Variables to measure the NIS (Lee 2013);
Using US PTO (B|= £3%{ X} &: NBER +)

x| A Ato| £ 53]
Localization( Intra-national creation and diffusion) of Knowledge
(vs. reliance on foreign sources)

&= I Balanced vs. Concentration
of knowledge creation (by assignees)

XHCEET719] E3}Technological specialization 1
(short vs. long cycle technologies)

Knowledge Combination /Convergence (by citing and combining widely)
(formerly called originality of technologies 85 € E==%d)

7|=H CtZt$}Technological Diversification
(Wide vs. Deep In patent portfolio)
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NIS in
4 European Countries and Korea

(Lee and Lee 2019a)



Italy = longest Cycle time (machineries) = good for profitability
Korea = shortest cycle time = vehicle for late entry and catch-up

average Cycle time
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2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

e Germany -—e—France ——U.K ltaly —e—Korea
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UK = lowest localization =
Germany = high; Korean rapid catch-up

highest internationalization

Intra-national diffusion of knowledge =localization
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Concentration of Innovation in Korea vs. Balanced in Europe
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Italy = least diversified (not ready for 4IR?)

Germany = most diversified;

Tech. diversification (No. of patented sectors divided by 438)
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Combination of Knowledge (from wider fields) =originality
= 88¢ L (readiness for 4IR):
UK, Germany highest; Korea lowest:

Knowledge combination/ Originality

0.6

0.55

0.5

0.45

0.35

0.3
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

-e:-Germany = France ——UK Italy —e—Korea



AKX A S (4IR) 7| =1t 3XH=E (3IR) 7= | E/d H|i, US patent data:
@)

4X17|150] BEEE &1, A WS (ME Bif)
s #’%“8 Hrd

41R Technologies Originality cumulativeness  appropriability
3D printing 0.60 0.23 0.06
loT 0.56 0.45 0.05
Cloud computing 0.51 0.56 0.08
Big data 0.47 0.56 0.08
Al 0.55 0.56 0.08
Average 0.54 0.47 0.07

3IR Technologies Originality cumulativeness  appropriability
ASIC 0.40 0.56 0.08
Internet 0.39 0.45 0.05
Memory chips 0.41 0.56 0.08
Mobile phone 0.43 0.31 0.04
Personal computer 0.52 0.56 0.08
Average 0.43 0.49 0.07

Two-sample t test
(HO: NT-OT=0)
AF=: ). Lee and K. Lee (2019)

2.47%*% -0.12 0.36



NIS around the world: Average using the 2011~15 values (Lee and Lee 2019b)

@ ®

@ @ ® Knowledge Relative MR

1-HHI Localization Diversification combination Cycle Time =@Q+@Q+@®+@+06)
Silicon Valley 0.99 0.69 0.63 0.51 0.87 3.69
United States 0.99 0.25 0.94 0.50 1.00 3.69
Japan 0.98 0.41 0.87 0.35 0.94 3.55
Germany 0.98 0.14 0.84 0.46 1.11 3.53
United Kingdom 0.99 0.07 0.69 0.45 1.16 3.36
France 0.97 0.11 0.73 0.40 1.08 3.31
ltaly 0.98 0.09 0.61 0.41 1.16 3.25
Israel 0.99 0.07 0.43 0.50 1.04 3.04
Denmark 0.97 0.08 0.37 0.43 1.17 3.02
Norway 0.99 0.08 0.27 0.48 1.20 3.02
Taiwan 0.97 0.13 0.67 0.33 0.83 2.93
South Korea 0.85 0.14 0.71 0.34 0.85 2.88
Sweden 0.82 0.10 0.57 0.39 0.99 2.87
China 0.94 0.05 0.64 0.33 0.85 2.82
Brazil 0.96 0.02 0.16 0.39 1.24 2.76
Mexico 0.93 0.01 0.10 0.49 1.22 2.74
Finland 0.77 0.10 0.42 0.43 0.98 2.68
India 0.97 0.03 0.24 0.37 1.06 2.67
Hong Kong 0.96 0.04 0.29 0.39 0.98 2.66
Singapore 0.92 0.04 0.32 0.44 0.89 2.60
Chile 0.94 0.01 0.04 043 1.18 2.60
Malaysia 0.92 0.04 0.08 0.40 1.13 2.56
| Beiiing 0.96 0.05 0.36 0.39 0.8 2.56
Shenzhen 0.85 0.05 0.39 0.33 0.9 2.52
Argentina 0.91 0.04 0.03 0.39 1.14 2.51
Thailand 0.82 0.01 0.03 0.47 1.11 2.44
Russia 0.89 0.04 0.10 0.42 0.93 2.39




24 MK A H| @, 2o
S Q0| S MK H 7} 4%} AR TI0 7}

o
1 )

1) Italy: longest cycle time-based technologies (good for profit & growth)
but low degree of tech. diversification, lower degree of knowledge localization, and
medium level of combination

2) UK: highest originality and longer cycle tech
but less diversified; lowest intra-national diffusion.
-> maybe, better to try to increase intra-national diffusion (which is lower than
Korea); a bit more diversification.

3) Germany: highest diversification and highest localization
relatively high combination and medium cycle time

4) Korea: highest localization and concentration
= nationalistic and big business led NIS
has still yet to catch up in terms of longer cycle tech, diversification,
less concentration (too much by Samsung; too Few by SMES);

5) France = Always in the middle; no clear-cut distinction
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I=1o] AKX = 3 New Combination E 2

new combinationO| 2} 9]

1EL AS M

1) et dHe] O sote] FHEAE (71E 7| R &) +22{0 & Z10| ofL|2} O| F CIE R &1}
(F2719 ) ME22 #A5H0 0|25 ME22 A4S ol FH &= A (HSE 7iM)

2) YUXIE| =2 QA E ALZE| CHE}EO|2l= L AFC] new combination® Edf L SA|ZH2
F0|E| FEE2 =5{(d4Hd2 =9|1) X2 E s2{0F (4 Wxli=h

3) CtE 20fe] 7|=S Ee =2 MTEE new

combinationO| &2
HEFEY:

H
=

S0 TE MEHAO| 0]y M)

|.

ol ZHE= £2 UXIE| =0|H, O +Et2 new combination

= M|7}X|] new combination
, CIE 7| (X|A 20} 7} 3 new combination.
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- Mechanical production lines
- Mass production

- Manual drawings

Unrestricted © Siemens AG 2016
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SIEMENS
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b dt aserie 5.0 - Digital Product Lifecycle
- Automated production = Horizontal and vertical integration
- Lean production + Identification and history for all elements

- Intranet and Internet
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Esd =284 + 9 A MAAE S71 obj
1) St&2 N2| oy = ﬁ% £ L2 (DPM = defects per million)
2) A5 = (1300 277 S H; Th AFR 2 LK), AFRE 22| 7[Al= 25

) i SIEMENS
Only what is measured can be improve

dpm-A (log)
1000? Ar‘nount ot process Data P er Day
] « 1995: > 5,000
| « 2000: > 50,000
100 - < 2015: = 50,000,000
E E gquip ment
i > 1,000 Online Checkpoints
10 - > 1,000 Scanners
3 > 1,000 Machines online
1 |
a0/91 92/93 94/95 96/97 98/99 00/01 02Z/03 04/05 06/07 08/09 10/11 1213 14/15
Unrestricted © Siemens AG 2016
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