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Abstract

The Strategy of Traditional Lighting Company Entering LED
Lighting Industry- A Case Study of OSRAM

Abstract

The LED manufactures in Taiwan now actively involved in the general lighting
application of LED. In order to provide the manufacturers with some suggestions, the
main goal of this thesis is to study OSRAM’s LED lighting layout and strategy,
including patent, technology and business strategy. In the long run, LED lighting
replacing traditional lighting is in a positive direction. Key factors are the price of
LED lamps and the support of government policies. At the present time, the US
market is still the main market. However, the market share in Asia-Pacific is steadily
increasing. The most important country in the Asia-Pacific region, China, is getting

closer and very likely to become the most important market in the near future.

Benefited from parent company, Siemens, OSRAM took the leading position at
the beginning of semiconductor lighting. OSRAM then adopted the strategy of
vertical integration of epitaxy, chip process, packaging and end applications. Therefore,
OSRAM can manufacture LED products in a more efficient way. Furthermore,
OSRAM also reinforces the capability of the lighting fixtures and lighting systems via
mergers, acquisitions, and joint ventures. OSRAM not only provides LED
components but also lighting systems and solutions. -~ To spread risks, OSRAM use
joint ventures instead of mergers and acquisitions in the beginning. Once the
company has operated smoothly, OSRAM will then merge the company. In addition,
OSRAM has established a platform to gather companies that provide electronic, optical,
or thermal solutions. Industry cluster is formed. With the effect of cluster, the
relationship between buyers and suppliers is enhanced. About business strategies,
OSRAM developed integrated products to extend channels and moved manufacturing
overseas. Referring to patent application strategy, OSRAM meet the demand of
market. In addition to LED-related patents, OSRAM also filed many efficient lamp

patents these years. And OSRAM actively licensed patents to other companies, not
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only created competitors against Nichia but also received licensing fee.

In conclusion, the main reasons why OSRAM succeed are the strategies of brand,
channel and patent.  As the lack of branding and channel, this study suggests that
Taiwan manufacturers could cooperate with traditional lighting companies in China.
With the OEM service of Taiwan manufacturers, supplying LED components, and the
channels and brand of China lamp manufacturers, Taiwan and China may have a
chance to compete with other international companies. In addition, Taiwanese firms
should recognize their positions in the industry value chain. In addition to building a
brand, investing in LED lamp, there’ll be a better choice to develop midstream light

engines like thermal management or driver IC.

Keywords: OSRAM-LED lighting~ Industry cluster~Patent Strategy - Patent Portfolio -

Patent License
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SRk o B - KT RGN BT

B 141962 & 0 = -%?3; B+ 2 o~ & (General Electric, GE) Holonyak % p?

7% - 3Fik LEDY BB B4 ¥ AEH > Sl &y 4 o AR

X%k LED chR R g kg g ik H o el R R FIHPERF - E £
& =

b RGBS K LED BB EE NI T AT 2 G 2

: ; BE o

&

B 711995 & > p A p 77 (Nichia) i* & = @ 09 # i = (Shuji Nakamura) #
iﬂwgf%;ahN>&ﬁw%m§%¢fo’mw@\%\&;ﬁé%@»LHD
R R RO hdg om0 B Aot 5 1996 E p I IV F o PR FR D URET T
% (yttrium aluminum garnet; YAG ) & ¢ & %3 (phosphor) #fe &4 & - &4
F W FE D Brek g kKR BEcd vk LED it R chpE o

3 LED #ms > 48HE : http://www.365-city.com/hot1291.html » %2 HHH : 2012 4£5 A 10
E] o

¥ N. Holonyak, Jr., and S. F. Bevaqua, Coherent (visible) Light Emission From Ga ( As1-xPx )
Junctions, Appl. Phys. Lett. 1, 82-83 (1962) .

AR BRI SER I I ELED 2 YR EAERL B N s U B B LA SR TR RS2 2008
H2-
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B pe i & LED PR 2 K vi v & — 12 OSRAM = 2 % i)

163 Im/MW with 2.8 V,
50 mA Pulsed CC T 4988K by Nichia —=
100 ¢ AllinGaP/GaP —_
F «— Fluorescent (red, orange, yellow) Incandescent
g [+ Compact AlinGaP/GaP equivalent
E | Fluorescent (red, orange) 15 Im/W
B 0L Mincandescent @ A P |
% E bulb  GaAsP;N
S [ (red. 'yellow) InGaN
= Thomas Edison’s (blue)
& [~first bulb InGaN
3 1iGaP,zn:0 (@reen) [, can
c - )
E AllnGaAs/GaAs SiC (blue)
ST (red) (bIL:e)
01 Ll bt rr el rr v e bt brrrlratg
1965411970 1975 1980 1985 1190 2000 2005 2010
GaAs start SiC start GaN start

B 4 LED % B b
% ~ LED %khehifg

T 5 - faN PR Senb PR B iy » LED e Bh3 WARIR i Sk 50 2 o
HA A W D G R A g R S R B R - T
60 & LHEd 1k o FE R K OFEORY o

LED % & & i i SR ml&%‘u ¥ P E e LED Bie v @ity J%,\J%_mﬁfﬂ
90% - ¥¥ LEP 4 7 40%~60% > 4ok > @ { & 2 LED £k > 23k - F

C

ﬁ«4ﬁﬁ%ﬁ%wﬁ%%*’uaﬁ*f%34§ﬁ:§ﬂmﬁﬁﬁ°#?{
o APEEFT LY L ARH RS o)t LEDFEASREF RYEZ AL
7k F B (4Bl 56%)’%%5.4%«” DEXR e kd KNI RE - LED
Kipeigt BB ZHAF KRR Z P FRPARS DR LY LT T AH -

18 power Electronics Technology, Where are the High-Voltage GaN Products?,
http://powerelectronics.com/power_semiconductors/power_mosfets/high-voltage-gan-switching-devices-
201006/ - last visited: 10, May, 2011.
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Light source efficiency
Lumen/Watt

150 [—
© Year of invention f
e N Ll

100 [~ Metal hali%

Fluorescent g
1961 CFL -
50 |~ 1W /
Lo 1981 2002
ol Halogen e —
1904 ﬁ 1959 = - A
1879,
""" Incandescent . . 1996
1950 1990 1990

Bl 5 @skme LED k2 5 £rxxsl’
2 LED e ®

LED s & 4p% % > 7 7 - MEP  Rilha R 2 RE R4
FEF LR L2 AP LER 5 boT ForR

" Osram Opto /\E)E 4805 » 484k © www.osram-opto.com » ¢4 %8 HEA : 2012 4£5 H 20 H -
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B pe i & LED PR 2 K vi v & — 12 OSRAM = 2 % i)

~ EHFLED ~ BER
%EE"%‘:FEEHH%%LEDmtﬁ

$ﬁa(m)ﬂana
=

SSRE - FETIE

1996 1998 2000 2002 2004

Bl 6 LED jiu* % B Ap#'®

LED p %~ enfip* 5 LCD o frend ki i) e A HF A F 25 - FE
LI FHLED A KRR ST F 80 LED AR PR 51 4
Ko e &R ARP B o K LOLED BP BT TS L - RP S
FAPBR > - BERP AR BASTARP DS A HRBP X LI W HRP > @
RRESBREP CZARP C XGRPETIEP E B4 > /T LED BP 4y
PR WERP SR o BB AR bk BN FLLED B &
ZA oM NEEG L LED SR oA rF St P LED B ¢ K H - g d 2
FRpd o4t W I - RPN E R R o ER L KR EBP R D
B3 fitsih o

8 Digitimes > 4g#F : http://www.digitimes.com.tw/ » 1% %8 HHH : 2012 455 5 20 H -
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BF 5o g (A EF 23 ) (Encyclopedia Americana) ¥ ik
BT K w T E ol o B B ol R RShrs ~ B w2 feE 4 £
R FI R b d R L B 8 (224 g#2 ) (The Oxford English
Dictionary ) #+ v @ & R & -3 chdiljis ~ 3 F fodp i~ AP E L 78 - K&
eendipee 0 P v TRt AR EER P A SR~ FE D

AT TS > Bl AR AEE S BRI S B 2 Lok pran R ot R o

R e o s hola ot damn, (A FIRETR) G215
(

the immediate external

&
R
=
EN
o
It
‘a:
7
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; _—Jg]z ~ER -r;‘-,jr N ?;};;77; X~ BEE B’/IPTT%&%J‘J& B fois
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FAR AN TN P Y B E PR B P L e T R
*

FEARFERIHLE T s chier o 3 T ke

L Rt iEnddd 5L oS TR UL £ R TR F LT H
EEEYEY o

2. KR T EFABREY DA FaF MM PR TREY ZEY > FF

FEORR > AT ESEE

3. Ruh¥raBaRire i HAFRb el FHEE 2 A En . A E

VO RRRE RS RS IR 5 — LR R AR G B o ERTETISS 322
HH > 2011 4 » H 36-37 °
2 John A. Pearce 11, Richard B. Robinson, Jr., Strategy management: formulation, implementation, and

control, 9" ed., MacGraw-Hill, 2005, page 79.
2 OEEEE o RIS E R o B0 0 20014 H 5
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MR AT EREE S TRERE > ARE ARG T 0 miE A

FEME o 3T 2 it KL LG A TR L o
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@ Jay B. Barney ¥2 William S. Hesterly :2. 5 & £t 328" ¢ £dom B (@
LR gy YT 2 g

ERGRIET £ERERS BH PR 4o i

| =

K ki T vin*&mw RIAE A %A RS IR 002 P g

A I & AR 1%, fedpgda = 0 Jay B. Barney £2 William S. Hesterly 23 %

O @
% 758 v F AR A (strategic management process ) ¥ B4 & ¥ P18 43 e ing o
KE AL S o] 8 T e
A 3R 5 #7

Ak

e —> B -

S 3R H7

3

B 8 Wk dmism

SZBE S BB ALAL TP Rk
(corporate level ) » i & enle o+ % @ g % ¢ (board of directions) 14 2 4 {7 &

( CEO, chief executive officer) » # i PR R g p i B 2R P R E F

Blhcft B 2P % 13 B mag%E025%&ﬁ%%§Eﬁ%Eﬁ£$ﬁ%%
L

PEREE L PR RT S 0 AT K R

44

- ki TEERF s k% (businesslevel ) » H e i>3 1 & 5 F 30
ﬁ%%jmiﬁowW@ﬁ%ﬁé?%&ﬁ@ﬁ@ﬁﬁﬁﬁﬁﬂ#i%ﬁﬁ%°
SLEEE SR 0 Ak 1 REH AR © 1996 4 0 B 20 -
2 steInEE , Jay B.Barney and William S.Hesterly 3 » SSRGS T B85 S, > &R EZE R
2008 4 -
P MEH > SRS T A E R I BRSO B A R AR F e A

ﬂ:fE—iﬁl L > 2009 46 F -
® FEIFTE -
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27 John A. Pearce 11, Richard B. Robinson, Jr., Strategy management: formulation, implementation, and
control, 9" ed., MacGraw-Hill, 2005, page 7-9.
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4 %4 Marshall e " #h3nigie , 3235 » f8-EfFag s T8 &5 57 /fsu e

B~ g0 Tepeebid  (Krugman,1991) £ = BE R #F A 4 53 o

3 & B8 Marshall e T ek e | 8o
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RRE - Az BRI AP E P AERATHFIRF ARG 2 TI7E2

& A& b ehd 4 o Marshall 423 #h 3857 @ Weber ¢ Aot cB B A0 15 F -
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Hoover (1948) s & f8;% &2 Weber 4p v > & * Ohlin #1i * daps 3 i &3
(Localization Economies ) fe¢t# it 57 (Urbanization Economies) &3 > i&- 4

¥ 3= Weber #4g e B g ik d g AME AL ECA 5T AL B0 A ((Scale Economics )
Mg = v =3, (Localization) 2 "Tg'z'r‘» it & , (Urbanization Economics) =

8o TARHCEA ) T Weber “rdp e T p 3R Rk T2 i g T Weber

i DAy 5@ TR g dp e - B RN AT AF T RGP 0 R
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E+-EHSC 0 2004 £ 7 A -
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2 s 4 7‘;, + > NI s B s 2 J N
ERVESR RN L WA e.LP;ﬁ&,g?ﬁ}z LA A A ATF s IV A
s PR L ) 3 N ’ 2 55

LR AR S A RS 1

MR ZEA B RAERLBEEY HEFL PR 1970 & Rl
BEAET AL AL B RAFL SO FIAFL HARP L4 A o
BIEBeE R ZAJOlA RBOBRYS REAE PNEEEHEY
LT e N BB A Eagt 4 PH g 8 - At Marshall 2 212 4 34
£ i (Cooperation) #2355 (Trust) ~ % % =8 & ~ £|374h4c/ 2 ¥ Hf44 41
ER R RGPS FmamA

AT1 ¥ 2% H L ok f >t Pioreand Sabel 1984 éh (% - A % E &)
GETEY A RAATAPG Y ) £ 0 DR £ R AP R A £ R o IR
W5 R 2 % B Rards (Spatial Proximity) &€ & H 2B BB 2 R 7
PlE B EEE 2 BEFEITER AL 4o VR AL R B 2 S o

B4 g3 0 AEFALD P FHE PR E TR ESOLEL E N o TR
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AR e pE T ARSI > TApAT L 0 B4 FRARE GRS R iho K
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® R R SR R SRR G DA R I R B BT R A
fELESC > 2004 £ 7 H -

22



CEE B
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A q_,;,‘»‘fr’?v]?] T Ak i;r 1 g RN j\i}@gﬁw Bam HE Ko 37

FCAFHRLE

AR A RPEATEH R > 17 P DA ZHRME > FHEHY
A¥HFANIZFAT O HWAEEFS FAORE S APEE o B L R A BT
% > % Porter (1998) ®¥#igp 41 @ Taggmy e ’fa?i'r’ézﬁ”éf TR G
LT oo PR R Rt B A I b ARIT > B 5 AR M BRI~ e

57

}‘{%&?‘3 AU AP S A B SR A 2 gET 0] (diamond) ¥ Bl
Mt s X b AEBR AT oo FRELF % 17 > 2RMGT 204

i)

RIS S S NS R & L U

21 PP HEAEE LA 2GRS N

5 % Tk
Porter (1990) | % # TAFH ¢ » - H A 32 L AT ~ § 23 BB g £ foip b
ik A B BB A SR TR AR o R hE e T AT

Joseph & —HOPARPFEY - PEFERE RN IR AN A
Rugman o fradma FERRG AP FRE 70 w@;—‘g SR L
(1992) H oL E RS o BERY ¢ 7 - B g

SRR R IR SR G 2 DA R S R B - BT R R T A
HE-FmS > 2004 4E 7 H -

% Michael E. Porter, Clusters and the New Economics of Competition, Harvard Business Review, 1998.
* EF Ry HEVEATFES > BURIIBCR GRS RAVEIRE > RGOV - #
SN EERS RO RS R A RO - NSRS R - AR R R - MERMAEEE
EE— PRI B E SR EE - fEEtBE Rt - AR R EZAYNEE D S
F - TR ~ MHRAEL SR - ERIRGSB L P 5 T - & BT -

© BRIBE o EERERIIS WS- DIBIEE S R > BT R AR T 1R 2R RS > 2007
F£7H - H 10~ R GEEREUESERERERE R E T - BILBUA R B e ATiE L5
2007 4F » H 13-15 ; Ahjfzesesd
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e o

Anderson - FRPF MR IR ORI S R R IEE > R RS TR
(1994) 1B s 3 Bl KRR B s A 4 foded 4 o

Swann (1998) | - ~ #FipM A £ P F F ¢ AR LR REY o

Bergman & FIAEERP kit i Bl R o e BT R 4
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Rosenfeld FERIAMSANEIRFES AT AR -5 0@
(2002) AL ERaE R g gl d E;i‘cPRzz»—Ff RIS
BT 0w AL ARG T A~ SRS R AIAT o
San Diego BpeBApM 2 R ape IR - @Rt 50 K kP A
(2001) LTy v B i BB el TR o AL SRR BT

R BB R e VAR BERFEFSLE - 2
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(2001) AR L E D g i ok o
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A5 Yintehg 2 o e
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gk 3 ek AT A i HiEidEadle | BRIFiyrEeR
[ SR E How ~ Why no yes
i Qe How -~ Why no no
3 How » Why yes yes
BhHE Who ~ What ~ Where ~ no no
How many ~ How much
th%E 172 | Who ~ What ~ Where » no yes

How many ~ How much

d 4 2P FIR

i
[N

148 Yin b s > AR R

ZEliy ’ﬁ»i]i
¥R REHIT
A2 fed NenE 2 o

EApRE T 5 o
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> THow, 2 TWhy | -
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“1 Robert K. Yin, Case Study Research: Design and Methods, Sage publication, 2002, 3" edition, page 3.

26




*&'
I
s
ht!
o+
P
B0\
‘_

BT Fa U R 2 BRATY R MR R 4T

- AR AR B B LR o R SR i R LED P A K -
F] b %EH;Z ea &R %E'jtll 7 {}%‘,\ |—HC)WJ °
S A ML EEAEAP R 1A BN E IR RS AN R AT -

= ~OSRAM 27 H - BE AgiEP cn @ > R g NF it o

Flp > AT EHOSRAM 2 P (75 BA P LB S BRET 2 chiFgE £o
F 4 OSRAM 2 7 ch 7] 7 4 4 £4f OSRAM 2 @ 87 § > » @ OSRAM 2
P L MAREEP L R b Bhsi h LED A £ 1, T A= 5 $4E OSRAM 2

e B RIER e
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HEKBEREZ - FTAEAERS — T RS IERES - Bt DU RSB sl & £
JAbSE EREAVRIRE - 16 AR BE R AT T A FTRE L B T 2 IR BT & S R
FAFRERAS — SOV R - RIEME - UGB BV TRENES - #EiEm
TR ERL I ATHIREBE

27



B R s A LED B 2 K& i B — 12 OSRAM 2 7 4 b
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“ McKinsey lighting market report, Lighting the way, 2011,
http://img.ledsmagazine.com/pdf/LightingtheWay.pdf, page 7.
© & mEiET - EAEIHL A EIRER -

* McKinsey lighting market report, Lighting the way, 2011,
http://img.ledsmagazine.com/pdf/LightingtheWay.pdf, page 27.
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http://img.ledsmagazine.com/pdf/LightingtheWay.pdf, page 24.
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OSRAM Opto has granted Avago a patent
license for several patents to manufacture
and sell blue LEDs with special conversion
technology (such as a phosphor) to
Cross
2006/03 | OSRAM | Avago (US) produce a white LED. On the other side of
licensing
the deal, Avago has granted OSRAM a
patent license for LED systems including
their systems for projection and flat-panel
LCDs.
Philips
Patents for inorganic and organic LEDs Cross
2007/01 | Lumileds OSRAM
(OLED) . licensing
(US)
Licensed
2007/07 | OSRAM | Citizen (JP) White LED Patent.
after lawsuit.
Seoul can use OSRAM’s patents in white
Seoul LEDs of all sizes, in all output categories
Cross
2007/08 | OSRAM | Semiconductor | and for all areas of application. OSRAM is
licensing

(KR)

granted to use housing patents of Seoul

Semiconductor.
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Specific technologies in Group I11-V nitride

Toyoda Cross
2007/09 OSRAM compound semiconductor LED, which
Gosei (JP) licensing
include white LEDs technology.
InGaN semiconductor technologies that
Toyoda Goseli Cross
2007/10 | OSRAM form the basis for laser diodes and LEDs in
(JP) licensing
white, blue and green.
PerkinElmer
2008/02 | OSRAM White LED technology
(Us)
Philips Cross
2008/09 | OSRAM LED-based technology used in luminaires.
Lumileds (US) licensing
Extends an existing license agreement,
signed in September 2003, especially the
right for Everlight to use this OSRAM
Everlight intellectual property in all areas of Cross
2009/03 | OSRAM
(k) application without limitations, including licensing
automotive and general lighting. Everlight
has granted to OSRAM a license to use
housing patents owned by Everlight.
Blue LED chip technology, white LEDs
and phosphors, packaging, LED luminaires
2011/04 | Cree (US) OSRAM Cross license

and lamps, and LED lighting control

systems.
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