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ABSTRACT

This research aims to propose a systematic approach to identify emerging technology-product
portfolio for small and medium enterprises (SMEs). Firstly, operational definition of emerging
technology for SMEs is presented. Secondly, research framework is suggested and case study
to show usefulness of the newly proposed framwork is analyzed. In detail, reference patent
set which represent company’s capabilities and business area are constructed. The research
constructs patent data set for bibliometric analysis using reference patent set and citing patents
to 2nd level. Clustering (expert judgement) and keyword based bibliometric approach are
used. Then, cluster activity index (AI) and relevance index (RI) comparing with reference
patent set are estimated. With emerging technology-product portfolio using Al and RI, a firm
can identify emerging technology-product area and monitoring area,

Key Words : emerging technology, resource based capability analysis, bibliometrics,
patent analysis, portfolio analysis
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2 A 8739 ohst, k&3t Zdistel wet mEirlsel tigk A a7t 71
shaL glek. 53] o]2g AN 873 HollM ALrbsd e gAds] dsiie Ve =
YE 3 SAl 7371/ ATAI 9 9E &4, 28stolof A&7bss 43S ol o ot
(Wheatley & Wilemon, 1999; Ahuja & Lampert, 2001; Seol et al,, 2011),

Igo= Bstal o5 #3 71 mlrleRN d7e Ry, ATk 8 H &
g0l [FEo] glon] Fmzus SHdie] Hesle BAe Athew 2efsol
I, I} wlzuiz qdelolae) plelle BAE F l7lg Alelol SHakEo] gl Ag
7} @tH(Cuhls and Johnston, 2008).

a8 F47190] I7HP3AlA AAsh= $140-& atdsh FA71e] A gEE 9
g rlA7leR A7 ot 23518 Fespll agEolol & Hert it

£ A7 7l A 7l BFelA 7190l AR she Ve BF E¥S AAstaat
gt AAsle F47190] LR she fg7lsel tste] Aol B 7es 7Rte R
g e JES AXskarat gt

21 7k BARNA SR Al2E Fd71E B 99 B8] she A2 1xt8e s
A 5 = Afolgl & = ot} HAFHo= 7|l BHvIEL At A thztslel #
Aol e WXl Bl glek(Silverman, 1999).

TER AR F7IE B A9 YE "Btk Eoke thdet Sl i Eo]
It} (Bengisu and Nekhili, 2000; Srinivasan, 2008; Seol et al., 2011; Valk et al., 2009;
Lee et al,, 2009; Yoon et al., 2007). Bengisu & Nekhili(2000)o]] w29, §3], =% =&
HeE g APt AAE 207] 71l disl A= Adsta 24 2342 3t
of F71ES AN vt k. B2 79 Ve B2 de o9 2ol B4 T1siokl
A AR} ARG Bere] e s SR AR 1 4AS Agee Faee o
Folx gch(Valk et al,, 2009; Daim et al., 2000).

£ 3 5208 fFYlE AAE EFdhs A7 EART. e dT1EE =55V
Ak dagls, 2 A S PEE v o] tigk FAIEe] SR (Lee et al., 2009
Yoon et al, 2007; Seol et al,, 2011),

Lee et al.(2009)9] 7ol w2 S3HRE vl o= 7|9 =y S AAdstal F9w-iH

= olgste] FARS F /He Fo=8 sk S3WS 23kl APdskgirh. 22| 23k Al

1 T27192 = AR 71991 99.9%, FAR] 87.7%, =7t 384 49.4%E5 E3elaL Y&(F27197%, 2009)
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ZAEEE. 28 Seol et al.(2011)¢] Aol w2 SS|PEE olgste] tid 71d 2 AA
A7199] 7€ F=E DEASH HlXEnfo|dS olfste] FAsgitt. 12 o] A7
5315 el viRsto] 54 AdEFel e SHsen AE Ao AMHle
AAREEl SolA FgAdel S AlE-8o] AAEG AlES et 283 ZledFs 7l
HER AEsto] 7ol A= sk 7 AF IS BBt vXIg SHo] SigdHh

B A7 o]F AL v 2o A, T8 rdvled tiE 12E B3 T4
71l 8= sh= w7l disl 7idaer Aostgirt. A=, A7) JA &%
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FA7190e FATIQNEY FY B, PADEAS, AR, iEelS Jefste] 1
Furt hgel ok Z1E AP, 2 2 Y] 428 %Y
ke 71l ek 71902 Aolslo] gieh. AW AEYE 22 3009 HlE e
ARF 80019 olske] 719, Eavle, F§ % Y Fol A A 224 2009
HEk S v 2009 ofste] /199e Favigow AshL ek e PHoE Y
A 2EA 5, AR, HEle] TFE7IEo] shslo] glo] ol wigoE Fa19% 7]
go] TR} ¥ AR FATIY N TR 1E Ak A1ee ho Tk
Tet i AN AR Fal9e MR 1R B 719e Falnck ¢ o
T sk go] F271¢l0] 2 gk B4 5 thr1el vish ARz ofelg sl
£ 99E B8 A9 54, A B4, AR 71993 T8 4oz s )
QUL ozt

Aelahe, B Aol oo MaA she Favige Favlde) dwd 542 Ad 7]

oX,
2
=
of
ot
g ol
2



Ke)
oo
ko
rH
to
™
k=l
o
ne
©

o AV /1EAFS BASHL 9lom PHE A SelM Hold S AFE G0z
gl ofeke: 7i% 9 vhlE 4FL 14l JlleioR Aol

Frg71sold A2 A BB 71E AFEE WIS ZAgo] Qe A3hH 7Rke] HAlE
doZ 7les 53 Fled 7I€ 7] 68 2= XA /"7 IE(incremental
technology)3} A|2-2- A% 7] (radical technology) 2 -3t 4= Iti(Day and Schoemaker,
2000; Srinvasan, 2008).

8712 AL §rot BA o w2} Gl 79N e e ' 285A
7} R ETR= SHlA IR, AR Aol AXF R T IeS " AT B2
zfol7} Qiet.

53| T2719e st Alekxde] EAt. 8419 Flo] He AR, A
2, 71k o Aok, v ALY, 71 K3l whet th2u AL Ak Hs] v A
N S HAShL s R wl F4vI0] AAHeR e w = FIE/AED
e 7€ AE 7IREe g g Zlojojof gt o] SHelA Hf Tigo] AHHA U= =
714k 2He] wjEl7|ERA oy B AduT) Ay Ps Aol L f89Y9e $AAEE
q71ge] Fd7le =2de o2 FH Ao aejEojof gt

w2 ATk E 7]l Y] f7IE "o EA, HiT]es 7Re R S Tk
717 ks glehe 2o Aoditt. FA7199 Aol AR A FYol B
At Fr R 71 o dolxe] /AN kel thigh 'l #Alo] Wt

ol2]gh A7 IR WA oM FA2719M e 71 "ol 7] BATle-AIES vt
Fog 7139 e E AdS E8sto] Higke] aAE d F e TIES Bk oE,
7199 7120l =L, e Al EFo] Eidsle] RE3 Ve AT dis) &
7 Heto] 7hsd TER AT & ot
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Established EOgE AR TR
portfolio

PENHIOE B R

New
EZHO NEE ME s
. L EQ 250 MEL gt NEELNE S
portfolio c o) UMES ME B
B9 ngm Bugol
\ BT 71 & ol 2l BHE AIEFF oA AHEZ O
[l SRUELURE

— IECIEUF

NE-FHEFEERH

ag 1) 7Igs A REY7Ie-7YHE2 g

(" Dolx] Hi= npe} o] 7gA o g 7]¢e] B 7B AlES 7o R dlo] =
/s 1A EE TR Ao

HA71ES T, BA71&d Q39 AES pet & o 712408 By 7B AlEe i
A 71T, 7 AFPH)E B 5 9tk oJ7|A 7 AFold 71E AFUH] 70,
71557t B 3RS BEle] ke AR AlES 9vlete olE TFsAl s Tles
WA 71&(T 2 B},

TY 859 7€ AFES UEE E 2ok Ve (THE 4719 s 74 & 7
2 B F ot} &g B3l M0 £ SHolA AA= o] grd shsAdo] 7]
ot BA7Ed dAIgle] T 7Ied el EisiAl dFE Qe Ve V1] =7t
/34 ZHellr F8sl= 312 (top-down) 71&ZF el S48k f871€3 7ido] 2t

FAFFAE 2L Ao R FEo] 7hsslth AR Bfsta gl 7IeR AT 5 9
© AAF DY (P)S Ta7IHo] tFH R izt sh= ol 7le s HER
g1 FQ glo] A2 & WAAZ 5 7| whizolh. BAAIEH BAIgle] T AlF
Felx MEA Fdste FA(Pr)2 7187 BAIglo] stk 7o EEEE AA
¥ % 2 ot 2



1. A78Ae o wlofg

B AFode dA AXGE A 71 BArles A9 7hse A AlE 99s 3
o

Aow 4o B4 s gt

1 350wt =AsHE (29 2)9}F 2} dFe] AxE ek, 7o) B

St Q= TIE, 85, AF 7IH=E Vo= 7|9 FERESFF(reference patent set)

TAgit). o]F EAdlolE 2 A2 E5ES T GAZA Al8(forward citation) g

s Fgste] A58 2 7 BA5S] Fo 7I9EE Ve E FE2H
5 S

sta Fe2Eo] FA ARE 7SR S {dds Tt A
T

Data collection

*Patents collection from USPTO DB / DWPI DB
-Reference patent set construction using company’s keyword
-Expanded patentset construction using

citing patents to 24 level

Keyword extraction

*Keyword extraction to expanded patent set using text mining
v
USE Clustering(Expert judgment)

USE Cluster activity analysis

Analysis (A.1.: velocity & momentum of cluster)

Activity & relevance analysis comparing with
reference patent set

Identification of emerging uses and technologies for company

(3 2) A9 =it
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1) tH ololE

Hi7les gotelr] Halixe SIAEE o831l 53] ARe BE Vet 2%
319 P2 A 33 B A9 dolEHol~E B8 1 W8-S &4 31 9
ok weEbs gt Eeld Tle AdE S5 QA3 sEoR E8HA Jnf(affe &
Trajtenberg, 2002; Ernst, 2003; Narin, Albert & Smith, 1992; Nielsen, 2004; Seol et al.,
2011). A2 80%¢ll sz 7= Ert Eloll B ol 7l AR gt txdS Al
dr} & 4= glokBlackman, 1995).

B AFelies v= 533 (USPTO)S| 53] HolEH|o]AE o &3htt. gt B dqrollx
EEslaa she A9 =55 st Derwentile] 53] tlo|gfHo]X(o]s} DWPI 53]
DB)E ©]&3l7]2 gt} DWPI E3|DBE A AlA| 447858 tido = 4,3509H o)te] &
E5312 A dolgHlolagA d AA| 555 o] 7wke g wEkslal AAtdEo] 71E
53] 5ol A2 5425 7 afy 35S FAlste] Au|2stal ot odlE S0l Z7E
255 st Wge] A, A, A, Bel Astd Zlel Y, A8 E 58
B &k 2E AMH|AE Alee.

Hi7les 7o R sk A 99s ==d7] Ssite BAUY 56 22 748
of gt} o]F flst 7Y Ef7IES 7I=stehe A Birles 7Ivte . A &
G g2t He #7831 S8R B4 dSs] Fol TAHES tes Ajle] Ha
3.

719 B 713 AlES 7I9Esehe AL Tt AR GRS E83loF gt 71 B
538 EFehe 7IeRA, w7, A% 71EX AR Fol o7]d &89t 7Y EAVIEss
&3] ZIERAE 2R 7IES) ke At 7ls SRS Aus 7IHER 3E Afel
Atk olF HAE] fEiA F19=E Al A FRERE, 77IE, AF 7IE)eE 7E,
uotslal ol gt 535 AME gt

T iAE AR FEEHS Eeles EHUESSRATS sk Fdolth. 34
AT BTIE-AIFE TIEE VIEeE, ANE 535 AAE 719 Fx 53] ARG
2 7% vhge g Fx5HNC)E 29AZHA A &(forward citation) gt E&&
AT, 287HA A1 ESIE EH AL AE-RA7)EAF-REe] 71957} S
 HAE W] ffsixelti(@d 3) #=).
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Sdlole S3Hs, E9Y, $5Y, 49U 22 JFstd Aue} A I 74, 4
A71&, 45 Sol vAy AR Fed EFo= y|EHo] Jr) E3EA FolllA vy
ARAEE 93] HZ Y 2E wlodo| the] Aol &= gt Apdo] A& Fst
of EAEE HAE AR A= ARAN, FAQ0F Ve Y, A4 AR ol 26
a1 9Jot(Fuiii et al., 2007; Tseng et al., 2005; Yoon et al., 2008; Yoon and Park, 2004;
Krier and Zacca, 2002; Larkey, 1999).

£ AFelxe KISTI AR EF A Azl KnowledgeMatrix' 22X Edo}E &-8-5}0]
Ssjgue] BaEnjold B 37} A4S Saelc,

S|
(=)

3) AI2 'BX'E 7|&0=% &t

A2 g el e A2 S5 UelllE 719E E&oAFE ittt 559
Z5, Wyo] 74, A7 oA d2EntoldS o] 83ty BE'E i JINEE B
sto] o] & BABIEE gt £ AFtelxe dlolE o] Ae#Addx ‘SEet #1 Je 719=
7t ©Z2EE= AL HUE viAEl7] $15te] DWPIL Hlo]e]H|o]2¢] Abstract-DWPI USE =
E E8sP|= it AEst vl o] USE F== 53] 25, W] 74, A7 SolA
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Z1&E0] Qlo] AT Bl At 719=rt =EE gEo] Frh

the0 2 DWPIS] USE HEojA] BlAEntod S Falo] E&H 7|98 Ve s 53
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d A FE= Cunningham & Kwakkel(2011)2] A7oA 5% 719=5 FE317] Y3l
AAE AFE Zgste] =383t} Cunningham & Kwakkel(2011)2 7]&7d % Hofe] Al
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2218 Aol ARRERE Felie FEEEE, S5EEE, AT A 2xkAA)9] 40 HA
AR o) LA ARA, ok:"ﬂ Q:LQJ Z4A0 AFoll g A714 &t kA,
;%‘H"“ o T TE AIF 7% T& Eohs FEolth HZ dAIe] adEsl, At

293}t 5o 7] JHE o] FaL JlaL, JiQ1E Fi7)7] ABAPEo] AEAH 8 FrkstaL
Q7] Wizl o] 1717159 JHA(ERLE A= 23134 #E RELAES] 785 5
7HIE °]°17}_’ Aok, T 8 ST A A FY 719E Solv AAel AstEe
Al )

XAR= EVH 22HA] el Gl AFO R vlEo] dojuhal glom W]l thet 53

£ 17 Bfska 9ot

2. 719E HMS S HX E5iT

o

4%

XAkl #x B3RS TS ddl XA 5553, 71EEA 2 AIE FRE 7,
A3t A (& 1) F 2L $5-TA7|E-AF Rl 71920t 2E2HI v5E9EE 7
o2 37l foke] 719=E 7] §sto] AN, ARt A, 4071e] B3t Az 58]
o7 HAE9

E?‘J F-IN l‘-lE

(HE 1) X So{e 482 ol =2% 7|9ER7Is 719
T 719¥= T471E 719= AF 719=
1= e microporous
_ secondary . walae ;
224 oAl stretching =3 composite membrane
battery
Hat separator
AT AT Y E: 719 =:
(battery or batteries) (stretching* or (film* or separator* or membrane*)
uniaxialstretching* or
biaxialstretching®)
HIZS oI5t E= =
3. BEFY W= ¢lst Soi7 &H

7190e] 271 S EAE olo ERSE 4070] B2 SSPRE B 8 Corward
citation)3F ¢1-8 E3|E Ealstgit)

A A, AA| 1,412700] =EE3ler 40719 = 555 Eeste] T& HolHE Al



Ak A F 1,203719] 5371 #UPY SRR =EFHA 40709] HEEIHHE €
2EE (F 2)9} 2t}

(E 2) XAte| &z Es{TEN0iAD

PN TI

4066822 Self sealing microporous membrane for electrochemical cells and method of forming
same

4153760 Microporous plastic member such as a battery separator and process for making same

4210709 Microporous film battery separator

4298666 Coated open-celled microporous membranes

4331622 Methgd for manufacturing a microporous film having low electrical resistance and high
durability

4335193 Microporous film, particularly battery separator, and method of making

4359510 Hydrophilic polymer coated microporous membranes capable of use as a battery
separator

4438185 Hydrophilic polymer coated microporous membranes capable of use as a battery
separator

4439296 Method f.or repairing perfluorinated polymeric microporous electrolytic cell separators by
heat sealing

4681750 Preparation of amorphous, precipitated silica and siliceous filler-reinforced microporous
polymeric separator

4910106 Formation of halogenated polymeric microporous membranes having improved strength

properties

4. HAEDO|LS 0|85 7|19E =&

A tAES RG] ul=ES] 1,20370-8 DWPL £3] dlo[gj#|o] 2] wjgate] DWPI-USE
2 H4os IR dolHE TSI ToE KISTI AREAAZE Q]

KnowledgeMatrixg o]-§-3to] 719=5 FE38300t. 1,20371¢] 53] USE B=E o83 2
3, F 5,017719] 7191=7t FEEHA e 1 F 13079 frefgk 7191=rt EEEH 2 Y
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WaiA o

n

1200 7| H897 719 X /Y 71&—H =0Q TE0| et A
|
(E 3) =AY S5f e =8 7|/E oAl(RI=s 7IF)
keyword Counts keyword Counts
diapers 44 fuel cells 14
training pants 38 capacitors 14
battery 34 membrane 14
batteries 33 feminine hygiene products 13
separator 28 patient 13
battery separator 21 training pant 13
sanitary napkins 20 gas 13
bandages 20 electrochemical cells 13
film 19 fibers 13
fuel cell 18 swim 12
defibrillator 17 cardioverter 12
electrochemical cell 17 disposable diaper 12
capacitor 17 surgical gowns 12
diaper 16 2owWns 12
incontinence garments 16 paper 12
wipes 16 dressings 11
films 15 surgical drapes 11
skin 15 sheet 11
implantable medical device 14 medical care 11
cleaning 14 sheets 11
5. A8 ‘BE'S JIZo= # S5 e M4

2 drelMes A
TEste] Eew ERdhs Ade st 7]%47&7901]*1 s %3}% TR
AT, 719 71k SAH s eEsi

Iy 557 E8Ee U AlE BN Sele 9dss, 92 AE
HiERs] 7igo] ofal Bo] B, Aol &

£ S el ol 0] S A AR Sk A A
e Zloe Baseh. 531 971 Sale] A9 shiel Feil ool 2 T3

7FsAe] et



G 712 SSPTS A 93 A 13609 719122 wio = 209 24 7
O ORISR SRSk SR 207 dis Allsa) Sais o) =g 1
ste] £Raka oY 719IS8 ek ol ge THow BRAAG. 44E TP &
Sl T e AR AIEE T AE deol} 7SS B 5
£ A2 e 240 280 38 5 gk Aot Bet stol 2418 207he] 24, 2
o YE V9=, Ba5E Aesha (F 4% 2

(B 4) 2071 28E F2 7|8 & Sdi

«F | d3IIse | 535 Main Keyword

c1 229 %0 afiult inconti.nence Products; diapers; absorbent underpants; nappies;
disposable diaper; diaper
battery; lithiumion secondary battery; electrochemical cell; batteries;

Cc2 A 141 lithium batteries; electrochemical cells; cells; lithium secondary battery;
leadacid battery; lithium battery; lithiumion battery; cell

C3 | EdeldE 51 training pants
personal care products; feminine hygiene products; feminine care

C4 o 49 products; incontinence garments; pads; feminine care articles; adult
incontinence garments;

Cc5 e 66 separators; battery separators; separator; battery separator
hearing aids; pacemaker; cardioverter; pacemakers; cardioverters;

C6 A 64 implantable medical devices; defibrillator; medical device;
defibrillators; implantable medical device; medical devices;

<7 A=ZA 32 fuel cell

cs SETE 51 garments; surgical drapes; surgical gowns; dressings; clothing; gowns;
lab coats;
cleaning; medical care; sanitary napkins; make-up removal; hard

C9 TTEE 83 surface; wipes; automotive care; bandages; skin; absorbent article; mat;
wet wipes
portable computers;laptop computer;cellular phones; camcorder;

C10 | 7§1&@A1717] 51 automotive components; photographic flash equipment; electronic
devices; computers

Cl11 | A7)k 33 automobile;vehicle;vehicles;electric vehicles;electric vehicle

C12 | 7IHAE 30 capacitor

c13 | g& 34 films

Cl4 | 7}12==H 41 natural gas; membrane; filter; filters; gas

Cl5 | 338% 25 containers; packaging material; bottles; packaging

Cl16 | AlA 7 sensor

Cc17 | A% 19 fiber

C18 | 8x 8= 13 patient

C19 | &7 10 toys

c20 | A= 24 cathode; anode; electrode; electrodes; electronic devices
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