SRR 28 4EBE CITP 7 +—F L /JUAS 7 RN X RRFSES  JREIREE

CITP HIEZERALERE IT AMOE/R
~BAV—PIEEZADREBMFRTET N~

mE 5z
WHE =T =74 BFRAMREL 2 —K

CITP il FEAIFR D D —2IZiZ. BARD 1T Fiflis ORI MENZ L 38 5, BIfE
HAVIKENZ IT A / N—=2a U TRELEZMITIONTVD A, ZOHEALRFELLEZT
FVDTIEZRNWEAS D vy KX TIE, TOEREZ, KW Y T+ V=T RFEAN—7 L—K
Robert E.Cole 44 &## & [FEM KT T HEXHE L OGFEMIZEESL.” The Japanese
Software Industry: What Went Wrong and What Can We Learn From 1t?” %2544 %,

ZLTCZOBRESTIEL ToT 24 & T HBA~— MESITUER ANMEBRT D720,
AARDIERER 7 1T REREDL I RBZFT TAMEREIToTNL20O0%ERL L LBIT,
CITP I 2 AW = AMBRICOWTHE Y —T 4 —7 A OV A FF Z RN T 5,

|  B%&0IT #iiE 07 ERE

1. ITHHEEERLEE—-BAED IT KEifEIS 5 AEOPRTRELFIET . EHLHEN
IPA ((Bh) [HERALERHEMERERE) 23 2016 4F 11 A 25 HICABE L7=fl&mrse(2]ic L 5 &,
HAR, 72U, FAY, 7722, FEDO S WEOHTHARD Y 7 b v = 7 HITH I,
o R R R A ENE & W o T DR EEMEEE S R AL (1. 2)
EFEFBRREITRE S 2D, BBy (K3, 4)
REPHA LN TND, RFHEIC A Y L [AEERZO P HE SR, THARD
V7 MU =7 EINE AR & SR, REH I E & I A DA DRy S5 A e
DOWEND R T, WP HFEL LELT5H) LERLTWD,
BE1 SHREICLBLE X B2 HRMOEEMEIEICLIERX

0.80 1.00

0.80

0.60
0.60

0.40 0.40

0.20

ERPY 7 |
mAARY 7 b 0.00 1

0.20

0.00 BFEOMY 7 b -0.20 4

TAVA
-0.40

-0.20

-0.60

-0.40

-0.80

NERPY 7+ WiliARY 7L mEOMY 7 N

-0.60

KERS T CEY 0, mERZE 1) 7 232K EL A FAHENZ & 2RT



SRR 28 4EJHE CITP 7 4 — T A/JUAS 7 RNV R RRFSES:  TEBIWEE

¥ 3 RROFEHRI/O71—-N E4 BXRHEREAOIHIE

03%

wE I

5000 15%
82.4% -.
/ ——fi[E] 53% 107%
4000 —
x> -7 5 R
/&4 - 7H)h B2 165% 2
-y A |
3000 3
/ = H A
_ - 33%
2000 T A H TIVR 66.2% 30.5%
) —
1000 K4y 855% 145% ‘
0
21-30i% 31-40/% 41-50% 51-60i% 0% 0% 40 60% 80% 100%

— 28% 03%
B g 4% 0T 15%

30
13140

4150
B51-60
B61-70
17180
5281

(H)

SHIZTRROFERRITI a v 7 TH D,
cAKRDY 7 by =T HAEIE = 0Red) (EMI) . REMRE E) . JEREIEE 7))
ETH, 5 rEEHUTTH Y, & DITFMES ., EREEE DR SBERZ> (K 5)
- &< EE%‘%%??O’CIN@M%O)*I/—\ﬁ 98% L 5 4 ETELE, 7 [ O/
WA 10 R Z B2 TV A EORIGIE, 1.7%% A Y LR BN (X 6),

B DICHADY 7 b ﬁ:c?&%ﬁ%c:t 5 PEOT TR G ZIET, BEALEVDOTH D,

5 ZDODENEHD 5 yEELE X 6 BALYOHCEROERM
0.80 BE BV BRAY mAK a7 AU A 35% 1 m OR% R m10RE DL E
30% -
0.60 -
25%
0.40 -~
20%
0.20
15%
0.00 : 10% 1
EAS) ) R AR HEEMEEN ¢
-0.20 - 5% 1
-0.40 - 0% T T T T
& ,4-14 \%}\) PN
-0.60 4 A
MKERD N CEY 0, B8Rz 1) 77 AR IV EL A T RHERNZ & 2R

RERAARD IT EMTE 1L Z DX D 72BREEICED

ZOFERIZOWT, KAV 7 =T KFENX—7 L—FD Robert E. Cole (@ /X— |k « o
—)V) LEHESR L RELRE PHESCER L OAFRNIZERC.” The Japanese Software
Industry: What Went Wrong and What Can We Learn From It?” (EIZIK0)77 Mo = TREZE
INEES TWT, ZINLMEZESRIENTEL0?) Bl2BBITEZLTHIL,

= LRIFET Y 2 N —R RO T EREHRT —~IC LT 5.

2 BEDV7 bz 7EERHISREICENZI- -IEH
DL Ta—VEROLITEONOERZER L T\ D
(\m#%ékwiﬁthEi%ﬁﬁﬁé AP %%mfﬁﬁi&méﬁbﬁw)

MUTLESTZDIEA ) N2



gk 28 AEEE CITP 7 +—F A/JUAS 7 KR8 0 A RHFgE4

TEEH

OBEBTIN/ =2 TENARE21E—ay

The current dominant software factory model
reflects the cumulative impact of two factors.
The first is excessive outsourcing and the
second is excessive customization.

We can identify a possible inflection point in
the early 1990s that would have altered the
strong movement toward the domestic
outsourcing and narrowing of IT capabilities
at Japanese large firms. Large firms spun off
their IT departments as domestic subsidiaries
and came to rely more on these and other
system integrators and their subcontractors. A
common incentive of these initiatives was to
reduce labor costs.

The Japanese software industry has largely
created “blue collar” jobs for those of modest
software skills in software factories in the IT
service sector. This has been a huge factor
inhibiting software innovation.

It is plausible that had large Japanese firms
decided instead to maintain more of their
in-house capabilities, these firms would have
been much more able to recognize new IT
opportunities, to develop in-house software
that more closely met internal and external
customer needs.
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At Japanese firms in the copier/printer
business such as Ricoh, Canon, and Toshiba,
the hierarchy of decision making and status
has been mechanical or chemical engineers at
the top, then electronic engineers, with
software engineers a long way down at the
bottom.

It is a widespread view in the Japanese IT
industry even today, that much of Japanese
top management

continues to be ill informed as to IT’s value
creation potential and its competitive benefits.

Thus, the lesson here for those policy makers
seeking development of their IT industries is
the importance of educating top institutional
leaders in all domains on the value creation
power of IT. Even if they are not going to
develop their own software, firms need the
capabilities to monitor and evaluate the
rapidly evolving global IT landscape.
Similarly, executives in all departments need
the capabilities to interact intelligently with
IT specialists to make strategic IT purchases
and deployment decisions.
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Some 20%of software developers in the U.S. have
some amount of graduate school education
compared to 10% in Japan. The gap in PhDs is
even larger than suggested by this 10% difference.
Until recently, the majority of Japanese PhDs in
engineering were earned by industrial researchers
in Japanese companies.These degrees (ronbun
hakase) are awarded by the employees’ former
university,typically after many years of R&D
research. No coursework is necessary, only
submission of a dissertation with some articles
published in well-regarded journals.

Notable also has been the long, slow process of
incorporating state of the art software knowledge
into the curriculum of Japanese Faculties of
Science and Engineering.

They relied heavily on U.S. created standards of
IEEE-CS (Institute of Electrical and Electronics
Engineers-Computer Science) and ACM
(Association of ComputingMachinery) for
successive curriculum upgrades, but with long
delays each time right up to 2007. Six years was
the typical gap. Moreover, the standards were often
outdated even when they were adopted in the U.S.

In summary, there is ample evidence that the
Japanese educational establishment was slow to
incorporate strong software education into the
curriculum and that it still lags.

PhD students at the best U.S. universities
experience rigorous coursework and practicums
and not a few go on to envision and then create and
sustain a whole new world, e.g., UNIX, relational
databases. Startups founded by those with PhDs
include Adobe, Qualcomm, Google, Sun, Cadence,
Synopsys, VMware, and Symantec. PhD
contributions are where the Americans have
excelled.
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Japan typically ranks among the
lowest-scoring Asian nations in English hrl
language proficiency scores.

Japanese leaders could have set Japan on a
more positive trajectory for IT by instituting
strong English language skill requirements for
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