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1. IZC®HIZ

Clayton M. Christensen (Z X % “The Innovator’s Dilemma -When New
Technologies Cause Great Firms to Fail-?” (& [+ / X—T a0y L~ Hif
SGETE]) (THIFRE ST 2 FETH 3. ikl WikipediatZ 51 34U

It (“The Innovator’s Dilemma”) describes how large incumbent companies lose

market share by listening to their customers and providing what appears to be
the highest-value products, but new companies that serve low-value customers

with poorly developed technology can improve that technology incrementally

until it is good enough to quickly take market share from established business.

EHDN, KBIZZEDZAH D02 AROERTW4 & bRE AL/ AAAIRI O
¥ (Tabb, EROSELZ M 21X Incumbent companies”) TOWFIEE DRRERN H 5
7%, Christensen 73 % A 743113 % & Z A® sustaining (evolutional) technologies?(Z
ROMERAFE Z1T72 9 Z L1352 DRFEIZE > T (HHWITHERIRITE 5 T) AYIZ
HEZBRRDIES 5 326
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DFEMZ DI D TITHIFRE N TE HDIEAH I 9?7 LD FBF 72BN 5 B A
DEHFRD DOEETHS.

2. Christensen 2 “F.72” H D

1 Reprint /i, ISBN-13:978-1422196021 ©1997, 2000. #K D 2K IZBL CTi,
https://www.semanticscholar.org/paper/The-Innovator's-Dilemma-Christensen/ca36983154412925962
05d44d1a775d9cfc3fe37 TATFA[HETH 2 ('24.01.31 BLfE) —Internet Archive [ICHIRTFSINTND:
httpsi//web.archive.org/web/20230113084317/https://www.semanticscholar.org/paper/The-Innovator's-
Dilemma-Christensen/ca3698315441292596205d44d1a775d9cfc3fed37—. 7233, UL N DIED URL
1324.01.31 BUETT VAR HETH LI L& HEBLT-.

2 ISBN-13:978-4798100234
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https://bookplus.nikkei.com/atcl/column/070600096/ (Internet Archive (ZHERTFSILTUD)

4 https://en.wikipedia.org/wiki/The_Innovator%27s_Dilemma 7235, FHUMIFEEIZLD.

5 https://en.wikipedia.org/wiki/Disruptive_innovation 723, Christensen I3, f#]i% disruptive
technology &) EHEA{E - TV =(1995)73, 1725 disruptive innovation (ZHEIRL 7=, & L7 Wikipediat
DOFLIZIEHD. technology (FEAHT) 1338 & 1 ZMER - EFRICRRIE T2, EEXDEFMAITESTT
disruptive innovation ® J7 735 17 A9 00.
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[F#£1Z, Christensen 7} disruptive technology® (% @ disruptive innovation) &Uu>9
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DWVWTHHBRDOHGREZ LTHY, KEOSHIHEASCHBFEICEER LTS -4
# (@ “The northeasterly migration of integrated steel” <°% 10 #£¢ “How can we
know if a technology is disruptive?’72 & —).
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W Z 372 1990 HEREAED 2.5 4 > F HDD KON 1.8 A > F HDD ~DO#AT Tl LAKE
R LClE, &N 5 2024 FFEHDOBIEZ K L Tuv7Zew, il 21X Christensen ~®
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7 https://de.wikipedia.org/wiki/Das_Kapital

8 httpsi//en.wikipedia.org/w/index.php?title=Disruptive_technologies&redirect=no

9 2 —H VAT AIBITHFEEEOMERE” (—von Neumann BlDa Yo —2 {7 vr 7008, K'E
HIIZ “locality of reference” (A CHR.DE, YAV ARNT 7L ay (iR —R) BARNT SN TNDAEI TR
LT AERY T RLAANDT 7R AN ZN) 2 L TNDI2DI, MEERE R CONEED CPU WLV RS —
B2 CPU N¥ vy (2L LT SRAM THEESID) — KR NA RO RE /e (—BHEIL, T ry 753 —N4
THFLBESE TN TEAREL EORESEF T ) EilE (54T DRAM THERSILA) —fiBhtigds
& (B 7 1r T Ao — OB T RE T — X O TEFLBITTE), LVIOIORBEEERNFLIL2D)
IZOWTCIE, B121E, Hennessy and Patterson, “Computer Architecture” 3rd ed. (Morgan Kaufmann,
ISBN: 978-1558607248, 2002) Chap. 5 “Memory Hierarchy Design”72& % 22 fifl.

10 1950 AR IEDOF £ 5 MB O%EE (X 1.2) 55 Flash A#EV% V7= SSD (solid-state drive; B2/ ~—
RZAAZLEHE TIZIND, AL a—F P AT MIBW TR E | OfiE THO LS ELEE) £ T5
FLTWD (BI2E, HFEX 2.8 K OURFEK 8.5 4B M) . FHW4 Lba B a—XERTTW B CREDHITE
BEL, £/, AL (NEC @ TK-80 (28 #£X415) 8 bit PC DENLATA L TE ML TETWDHA, STHIC
JFEEX 1.2 DL DT Rz & EE ([ 20> Winchester drive (2725 /7?0 Removable disk pack drive
DANERZEATIROT DWW THD JREM 1.5) . BT, SSD IZHWSLS Flash ARVIZ W T, BT
Y. Taur and T. H. Ning, “Fundamentals of Modern VLSI Devices” 3rd ed. (Cambridge University Press,
2021, ISBN;9781108480024)% 12 # (Memory devices) #Z . #E&D— A (MT) 1 Taur & Ning D% 1 i
b HARGERIZHE Do THY, 2024 FHIR T EDE 3 R TIEHIHEZDHE 12 EHRMEZH YL TWD (2ol
OB EFTILE 7% Silicon-on-insulator and double-gate MOSFETS) .

11 https://en.wikipedia.org/wiki/Disruptive_innovation#Critics

12 B DFFER Wikipediat Cid, “Christensen demonstrates how successful, outstanding companies
can do everything "right" and still lose their market leadership — or even fail — as new, unexpected
competitors rise and take over the market.” LS TCV57A, D7 L, Seagate I market leadership %
o TTWaU (2023 H-RRER) . SBIT, A4 121E, IBM (International Business Machines) 73, HL.IZ5
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(WD 4xF) -/ Seagate,”Toshiba-#:& + & i@ (WD 4x F) -/ WDC-Western Digital
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1%, Backblaze fE23MEH LT\ % HDD (% & A EMN 8.5 4 >F HDD TH-T 2.5
A »F HDD KO ZENELFDH A XD HDD (1.8 A > F HDD %25 ip) TiX72\Z &N
bnsd. Thbb, B “WEo L R” (=Christensen 7% low-end disruptive
technologies |~ JX % innovation & 72 L7=H D) (26t~ 72 3.5 4 »F HDD—2.5 1
FHDD & W o e iRERITEFREL LTRE o7z, SbIC, JUTO/ —FPCHD
WIE A~ R OB RO E X, BEICIE & A 23 SSD (solid-state drive) (272> T 5.
ZHUE, AARBLHES O (HETHELTLE D L574) aEifimaE Loy,
EWV) EERBIRBCRICES T b O TH Y, £/, /—FPCORES /EHZ&/hs/
LW, LWIHER (2T 4T 4 2—HFDO=—X) 1T bDTHD. £,
SSD 24252 L T, £—HF—T7 4 A7 ZHRAHRSETE BEN LS
LIz, N7 ) —TOB@RMZ X Z Llcb &> T2 (HDD & kg L TR
'HHIZ SSD D J5 5395 D ReEIZ DWW TIEf&ik 3 %) . Christensen 75 HDD 35 & N D
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3. Christensen (2 “R.x20o72" D

Christensen I%, &» D HINTOBABITHEAT HEH & ZDHINNHHHE LN LF|IE E DE
OREFR DT THEIE D S 71— 7 115% 312 “The Innovator’s Dilemma -When New

AP ER FEBLL TAHE7- IBM Research Zurich 72 & I I THRIAN 2 BHZ B2 I e B 2 - H O BF 58
P fRFF LB T T DT EAVE B QN (1R IZFEIR 72) THAANIC AR & FR DT 28R | D KHIT B 2 5.
13
httpsi//web.archive.org/web/20231114140913/https://www.backblaze.com/blog/backblaze-drive-stats-for
-q3-2023/
14 3.5 A>F HDD 2T QDDA —A—H— D8 [R 4 CD product cannibalization % X% A—%
—NEET TN EWHBEH 1285 (“Theories predict that cannibalization between existing and new
products delays incumbents’ innovation, whereas preemptive motives accelerate it.”) &V ) EiELH S (i
Z1¥, M. Igami, “Estimating the Innovator’s Dilemma: Structural Analysis of Creative Destruction in
the Hard Disk Drive Industry, 1981-1998” Journal of Political Economy Vol.125(2017)) 23, &5 4 1%
L7220,
15 C. M. Christensen, “Exploring the Limits of the Technology S-Curve. PART I: Component
Technologies” (PRODUCTION AND OPERATIONS MANAGEMENT Vol. I (1992) 334-357) &0, [Hif
BiZED S I —7 JICBI¥ Hrtik &Ll N IZBI A%
The technology S-curve has become a centerpiece in thinking about technology strategy. It
represents an inductively derived theory of the potential for technological improvement, which
suggests that the magnitude of improvement in the performance of a product or process
occurring in a given period of time or resulting from a given amount of engineering effort
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differs as technologies become more mature. The theory, depicted in Figure 1, states that in a
technology’s early stages, the rate of progress in performance is relatively slow. As the
technology becomes better understood, controlled, and diffused, the rate of technological
improvement increases ( Sahal 1981). But the theory posits that in its mature stages, the
technology will asymptotically approach a natural or physical limit, which requires that ever
greater periods of time or inputs of engineering effort be expended to achieve increments of
performance improvement. (TFARITEFIZLD)
reprint iR “The Innovator’s Dilemma -When New Technologies Cause Great Firms to Fail-”{Z351F
Db AR TH S (p.39 LV5IH) :
The technology S-curve forms the centerpiece of thinking about technology strategy. It suggests
that the magnitude of a product’s performance improvement in a given time period or due to a
given amount of engineering effort is likely to differ as technologies mature. The theory posits
that in the early stages of a technology, the rate of progress in performance will be relatively
slow. As the technology becomes better understood, controlled, and diffused, the rate of
technological improvement will accelerate. But in its mature stages, the technology will
asymptotically approach a natural or physical limit such that ever greater periods of time or
inputs of engineering effort will be required to achieve improvements. (FHRIIZEHIZLD)
16 C. M. Christensen, “Exploring the Limits of the Technology S-Curve. PART I: Component
Technologies” (PRODUCTION AND OPERATIONS MANAGEMENT Vol. I (1992) 334-357) @ p.344 |Z
L FOLORFLR T 655
... nobody knows what the natural, physical performance limit is in complex engineered
products, such as disk drives and their components.
+... Even when designers confront an apparently immutable natural limit in a component
within a product system as complex as that of a disk drive, there may be several engineering
avenues for resolving the system-level performance problem there is often more than one way
to skin the cat. Although one component’s performance may be on a plateau-an actual or
perceived physical limit-engineers can continue to improve system performance by applying
effort to less mature elements of the system design. (\\3'4b FHUTERIZLD)
#%E DT A A B L L TERGE S O TR ERIRRFUCEIEL 72D o Tc N ES T REZRDN 2 | LD
THRAREEMPECDITT THOIN, RRRA~DF J T (D7 EbEH ITT) Bikim I RHE SN TOD L
NTTE b,
7 “low-end disruption” (https://en.wikipedia.org/wiki/Disruptive_innovation#Low-end_disruption) ®
—FELDE Z TN ER I EbRS.
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(=FERALE N O FTED Y U o X ~OW B 72 B BIREE) 2377 v # O/ I L - T
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<725%). T70H, HDD O RZiE1 72/ M LIZHIZ low-end disruption (Z X % A4
RABEREE Z > TWeD TR (DR eb) [ZF A7 7 AMREDRN L) 20
>THY, o THEIOHARZRITAMERBBIIHTE2—YFAY v b (HEREFELE) &
LTESTVDDTHD. ZO KD 2% L, MOSFET OHFZERF#IMIC Dennard
ODPRB LA — U U THIOOSGE LRETHSH. DFED, £IT “Moore’s law?l” &
LCADIZ|RT D L 51275 L 91c, LSIICEIT 5 MOSFET % (FExo> MR 2%
B2 H0ETR ) WHlHE T D2 ENTEHOTHIUE, BICH Y72 0 IZHET
&% MOSFET B AWK T 2 2 LN TETLY BB TX 2720 Tlde <, B
Bk L, LB (R v F 7)) (CRERENDEL TS, L) MOSFET 7 /34 2

18 https!//www.ipa.go.jp/shiken/kubun/list.html &% TF https://www.ipa.go.jp/shiken/syllabus/gaiyou.html
(A2 — IR DI LD THHI LB EE |\ — N T AR EBITFH Y T5)

19 iz 1%, https://www.seplus.jp/dokushuzemi/ec/fe/fenavi/easy_calc/disc/72 & % 2R,

20 R. H. Dennard, F. H. Gaensslen, H. -N. Yu, V. L. Rideout, E. Bassous and A. R. LeBlanc, "Design of
ion-implanted MOSFET's with very small physical dimensions," in IEEE Journal of Solid-State
Circuits, vol. 9, no. 5, pp. 256-268, Oct. 1974, doi: 10.1109/JSSC.1974.1050511

21 httpsi//en.wikipedia.org/wiki/Moore%27s_law

22 ZZCONRF LWV FHEICIE, RS E O TR IR IND TEATHIBR ) &, AR ES (&-F8) TR
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TELATDETTHLING).

Bl Z 1IX5EFERR Wikipedia?slZ & £ & O LU TWAH K 912, HDD (S THGLEE
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A9, 752%, LSIIZE1F5H MOSFET LA/ N o2 BIL i, Aii#E™ Y. Taur and T. H. Ning,
“Fundamentals of Modern VLSI Devices” 3rd ed. (Cambridge University Press, 2021,
ISBN;9781108480024) D55 8 HAZ M. L/ NaAT72o L, BALIRRE L 7-0 OB E I ROEEMLTLE), &
VIHZEN EFE 1974 FFIZAFR S Dennard O 5 SUHEHE SN TWAZEIZHE H 725428 5389 5 («—Dennard
FEATE 722D C, BRLOFEZIMIZT TIEARL, ZOMMALDOEERDHILNTER, B2,

24 JOFBAE AT INZ AT, BEGERIED T EOFE o~ T T8 R T AA7) DI LIEE, 7/F 2T
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BDET T ERE AN N R T 2T E L, ZNEVNSNT T EE R, RO T Ty 258kl ~ K CRl—
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HDD—2.5 A>F HDD ~D5E2BATI TR TWRWDIE, BiFE FARESOBUE SRR =T, 1M EE S 1H
LI A b EE 2 T, 77 AMRENRE D 2.5 A F HDD IZBATT 52—V R MV e E 505 TH 5.
25 httpsi//en.wikipedia.org/wiki/Disk_read-and-write_head

26 H/EL T 272 HDD A—4—TH Vel T % Western Digital (242 T Lk B O /AR IZLL T O
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2T {1550, BIZ IV FEREOBA O HE AL R E OiITIE, HEEO (2% mesoscopic Z2EELL
D) A DEELRNEBE R THHZ LT B T (GEFRICIE, “I5AL7 X macroscopic 7217 DO FRIE
THA9).
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OFFEICE L L THEICK S MR ERT L —Y—) L0 O Hi sz L.
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I% Atomic Force Microscopy) DHFFEH 71T L Tk L TV %5 (IBM Research Zurich) SV EHEEIL, fioimst
FOHPEE LI AL > TEEDR®D, LW Bl “FHAEN” OFENHOH25T, EREEORS
ZE IS EICHDIL T, ZORBFERHIVIFREFREME IVSRICHREL, LTEREELED, LD
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EMTEN (0 =X — OB N ERICIZT 5720121, EEE T 5O THIUTER NS T4 E 035
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ZIRVIRAEAET 203, ZALDIEE 2 DML DR EDONBIRN.

30 SEPNT SFNA 2 T(2022) [HATU RF AR —FID W HOWTO—E%i— ] Hirao School of
Management Review, Vol.12, pp.1-19.

31 httpsi//en.wikipedia.org/wiki/Walkman

32 httpsi//en.wikipedia.org/wiki/VHS

33 https://en.wikipedia.org/wiki/IMac_G3 Z#LLL R Macintosh TIIEHETH TS FEOITA L H—T =
— 2% THEILL T USB 28 HLIZz0O A5, 10/100 Base'T A —H Xy b (R bT—I AL B —T = —R) %42
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FLE N TEBITT AR . 728, Microsoft b (12 Windows8 LA D) Windows OS TE A fFHRAIEL, A
BO PCIZRILCHE s T LEFAETHDOLRLT, TD PC EZHE) 22— RERA FFHZ 572 K54 BlE L2
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FERTDIOBRARIDY —E A ThH 72725, A/NGRD IR LEITHETERN—).
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THAHT 2] ZEPMERRARBRITIRITHEVZL VDT, P72 &t SSD DEHB
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30 B2 1E, T —HAEEEX OBRIFIARREI TR NI T OB RIS EE 2L CE T4 i@
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HLOLTEEDNKDONAGANHY (EE, MATHMALZ T v 7580 CD AMib it alio TLE T2 —
B2 THZHAN R DIREEIC /2> TRY, EAZ CD 7L —Y—ThHHATERWIKE—), CD-R X
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