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(1. PSR ST i 201306;2. [FVE R i EBRAEZAE b, EiE 200092)

@  E. ¥ R&iE ) (exaptation) FH — N5 F AL, 4 L o) €] BT A2 b B R A AP
AR K E C AR5 A E SN K I (serendipity) 89 4 T, AP = Su ey h ik K A T SR
AT 1A, P K35 E Tt Xl 47, X2 — A= de it 739 A SR B FRF M
&) FAUE], ARG AR Bl 4 b 3T R R 6 8 FT BT, A A Ak 6G B — AN HT R R AR A
AR R, By RE R Nigde kAR Hm B E R aion F 7 @t AR
BAT T R AR TR, B PP Ao R MG A R I R E N R AR — AP EAF T ALY 5 ) F
ik, ALK E L LA+ ERGNE B, KRGS CH AR R E A SR,
MET T RENGERME, FARARABMET T RELFFROEMER, BT ARHR
05T &, B AR B 22 R4 E 5 A A AT AR P 09 AT R e R, SRR LR A Ak
ek T AL RS A BRI By TR R E ey it — AT

KB ¥ RE W5 BINRI; P e A1 HT LA

FESZES:F270 XEFRIRE: A XEHRS:1001-4950(2019)01-0016-14

e e et T S ot e e e T S St et St SO

—. 5l

A3 D AR] TSk 23 & BT AT Hh B A O ) i BEAR A R Bk A FARIR M E R A A, I
T8 A EIEHE B B 6 OB T2 A BORAE sl A% h A1 IR I B i B T
ZRHTTHEE IR AH RN T O BORAEB S A9 1, BP9 g3 1 (exaptation ) iX — 3
LIS LD (AndrianiflCarignani, 2014 ) . 3552 FAERME BT DT 8 b A 2 EE N A
PR TR e e AR rP AR B A 25 5%, RIVE T4 i N o 91, el R VAT S0 1Y

il

Yks B HA: 2018-04-19

ESTH: BF aXHF A4 LR A (71572105) ; L& T #4575 % 5 B (18692102300)

{EBEN 2 E R (1975—), B, LA FRFEFTEFRAMIL, RFRXS LEE Fein SR F R,
4 507 GRIRAEE ) ;
BHFER(1995—), B, Lk FRFBFERFIHEMEAT A,
# OBE(1983—), 4, LAEEFRFRFEELRIIT,
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25 SN AR E , 9 AN R I RE AR KRR B b ol AR BB IS 45, IR T8 — R AaR B 254
(Mukherjee, 2012 ), X UM, Raytheon” F] 1) T-FEIliSpencerft 19454F- 24k i PR 7 s 41 A i 5 ik
AT 48 B A — B AR Raytheon A wl s 4R 5] H 3] DU F 308 2 AT 07 XabL & Al
BT BRI IR, JF T 19474 TG T LA 1 5L 25— il (Osepchuk, 1984 ).
BPHAMIIF JB7R T4 B N I ey R (it =008, & i A S h i e D RE SR I H Ok
I HAE T E A BRI R EH AT 7, $EBGXAE TR B LA T H—Fr Yihe
R L TT R — R Bl H AR 22, e s B AR = B Y R R o T AR 5 — 1
BIHTATIR IR o

PREIE N 5 254 Al B A 0 1 TRl AR 56, BE Al 22 annf 48 548 75 P2 (Andriani %,
2017 ) ARART 7 5 A T REA SRS T RBE AN P 19 52 4228 B (Andriani&$, 2017) , A1 i
T H A SR AN RTEU T DA™ A A RICR A AN BE T A, 3 PP AN 2 PR PR R = R AN
&1 (Knightian uncertainty )” (Boudreaux fllHolcombe, 1989 ) . {4l 5E HAT — %€ B W HE
1, BV IR A AR AL RE = A BT At AT o B a0 R B 3 ) 325 7 R T o b T B A
T 25 e S £ A A Ryt B B 3l 15 B i, AT 62T Tl 3% 9y & & . Cattani(2005) &
3 WL A AN Al AEBOR P B L %) R R AR B 5 1 b 3 il 10, A ST DAL UL 3 A 1)
Bhof & AR B P il B B AR RN O D ag , IF LT DO e o2«

LTS 5 T A RO — i ) i BT B R CAEAE (BB R BE R BLHT 7T TR A TA RS IA
A AT T H A OCEEE i A, FATEEEBSCO 5 ScienceDirect |- P “exaptation”
“exaptive” I TR KL R I 1043 45 PR AH OCSCk , mT UL I Ty T A9 ) B AR K A Ao 1%
J1 AT BARET456 O A SCHR B S5 B T R 1E W R SRR Ak A& B == 1], 4l
A BRI ) — N S, K TS R S I LUR AEY , (IE 5 82 R 5 5% .

ARG H AT 3T R T EE X O A SCERE B PO Ty T T A P
T8 N A PSR A2 AR I AR R PR 2 I M RN  SCEE Y N AL R MUY RS
I B AE G S BASE T TR Iy B P RAZ D & DR A8 A K o kA=, I B H 5 filak
o7 FI— M3 AN T X E RN A28 5 5 R T T RS I A AR A R DA e IR BT
FE I R, RS A I Y 7 i A AR - kA — RSN YR T4 R &
U, SR G S TR A, iR Y RIS s DA s AL B R HIE A 5 = AN
TYRE N B2 R 2 BB T AE A P SNSRI HOULE L X 2 J AR R R A R
BN AT A SCAE L b R A 2R 55 00 R5T 1 TR WA Al AN R L A e
BN, B —Fh 48 B BT JE B DA R 538 00 1 7 S R 5 5 L, A T RS N ST HE SR
DA R ARG 25107 1), AT A Al B OC T4 Jrak 1 4= T A IA IR, e — 20 g o f 1t
2%,

. TRENNIES KR

(— 3" JEE VL Fr) PR

1 4 JIE VL A4 5E X

PR N AR E W~ T B 5 oK F Mokyr (2000 ) 5 AR Bl o floRE 7 R 165 7 A
B “HR B ESME S —SUR A R 3RS T8 AN EA T AN F) 23 feAN R e T X
HeAre L.

SRARI NS A SCH I A B vh 7 T IV B % U IR PR B

(1) IIRERE RS - 7 Rl N 5 2 A DN BERE AR BURE RS o RO B AR — 7= A ARYE BT TA B Y
RESTE—DFEREE AR AT T — DI DI RE s A BT D REAY Hh BUR A — i 2
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—ANNELZEA: SN M 3B A — AN AT AR AR B T . S A0, P R R AR R I
TR B R | B0 T REFE Az ik =08 (AndrianiZs:, 2017 ), Andriani%s (2017 )6 & P2 AE
AN B RS B B A T RE BB AU A s o Bt LI eSS R 2 TR A8 Ny i 5 — 28, R FRAT T OR )
—APERE R R T RIEN P E RN R

F1 FREMMEX

R | Bk X
efee | SONR |  T IS e IR TR i

Aderfl | BRI, BB R R T 07 508, 2 I T A e e T i
Levinthal(2002) | {4
B IALIT, TF AT 1 A DIRER A AN IIfE , E 1T i 2 AL
A BB T TR A T BRI
o Sl A B , 5 — T Uk L BT R B R ok
FHRF | Arthur(009) |1y s ) S ek S B 5B
MarquisFil | B 2 2412 B G R 2 R T1 SR 7L P . B

BH Gregory (2008 )

pasany L,
HIF | uang(2010) | 05, B ps s StRE 11 2 ) T4 i
Gamarolil |9 BT WG i, Ao 1A D) R LT, i AL
By | A BUATIIRE AT — R B R AR B 9,
i S o FR BRI
20 Sedita(2012) | 1HSRIIEIHT, SRIR T IIRER: %

FOLIZET 47 R I 760 T R Y , 7 WIT 1J2 e BT

(PR P17 | O 7%

A | oLemman(2008)| LA ST R — DRI IENT I R LA 22 AL, B I ATE
R E RATINE A A TEAT IR0, B — DLk

VORI LR ATG S .

() EAMNRA P RGN R AR U RN 25 5, BN DI RE S AR B8 SR AN RERE S Rk 21 1Y
TE W AR 7 P A E O, AR R i e P A — A B S (Gould Ml Vrba, 1982)
FE A P ReIE IR — P 5 24 28 TR IR AL , AN E A Ry 58 M4 38 I R 1Y)
I, AR A IR hehr R — A 8 X B A A T e E R L E
JEIE A2 AR, AT LR R A AR AR

CAMFFEUESE T R WA S A TR , IF BTN & B KB 5Tk (Dewds,2004) 9 Jé 1k
I F= 58 )RR A5 4K (Tushman FlTAnderson, 1986 ), 37 B 1i I A8 X N 4er P Ay Ta] -7 B 23t
TR, B R 1 | RS A TR R o R RE A R 1) B ] PN RS A IR AR SO oG T
XA iR A IS 1 Y AR ML AT S A A, SRS Je 20 T A AT AR 2 TR i R
PRI W A R AR

ARSI T OB RS N - (ILER2) , BT TR A # 5 i 1 B R A AR S sl e
T AT,

2. )7 R I 5 3 I A I A X )

HAEGould A Vrba (1982) 1y SCH , ke Jig ik 1 -5 38 7 At s, AT TIA Sk B A F) 3 iy
FRAT LU R N 14 o Larson & (2013 ) WA i Jak b Al — el b — A & A &
R RIS N 538 AT DX, AN RT3 W H G i PR, 9l Bl i e 2R F a8 o 9 Rk L A
SEN BRI R E Ol FE AR (VillaniSE, 2009 ), 97 R W A H BLEuE R 17 F
SRIEPEA DAL IIME—3)) ) o B B E QRS TEPE R SRR AU T 3 R 508, i h
THN R NS BRI B A2 T 24U B, 3 RS A

2
LT Bonifati(2013)
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X (GanzaroliFllPilotti, 2011 ) . B R T b4k A2 v H BE AR X 2 B R SR A , 3 U AR X 35 2
BB P A AN J2 R 22 LAY AR Ak T ik 2 9, 5 AT A BEAS 30 DL R A /T8 0 A AE o

®2 FRENHAREG] T

EG JR UG TIRE PR IIRE g K kP
e Al E 7l P HIE 5 R R L Garud%(2011)
HahiALs | % KB R A R R N Kauffman(2000)
L TSR H shIEHL AN JE Basalla(1988)
—RSERHIMAR | H e ERE A Er K2y AN R Li(2006)
A1 IR PUEEZy FERAFIE HERY R Burkhart&%(2010)
R EIT A AR FEREARST HNERY” T Smyth(1972)
I 5 2 YL [CGR/E S AN S Clark55(1925)
R B RITIEHRE TR | AN RN Kragh(2008 )
AR B TRITHR BRI EHEFA A R DeMonaco%:(2005)
W& JLEILH RWEHEE RS0 TP iGN Naaijen?: (2006 )
EEN Gl R B RIS SE4Y BN | Lombard FIPhillipson(2010)
ENIAIL BT AL T ER AL SEAY R Johnson(2010)
“HESE | RN TES R 13 SEAY RS Nebeker(2009)
s HIRAE TR SEY R Osepchuk (1984 )
HEEF B35 1& 59 TP JRIE N Cattani(2006)

BORPR U RS AR OGSOk

PR VARG B R B I 1V (pre-adaptation ), Cattani (2006 )5z 2 (# F T 1 7 A9 HE 2,
IR — D EEAR A TIGE B — A B B AR HIEIERE ) —&8 5, B A A T 22 D) RERT 5
SRR, LA LG AR REREUERA XS 55— RN A S5 (B, 33X 7 2 B =AY I o Atk
SR w) AT LU PR B Rt A — 824 3 - 55— B B, i 1 - AR JE e R ARk i fift
A R F 5 o — BB, R FIHLAS 2 BRI P0G B 20U 2265 P A8 R L3, 54+
JRAE I —RESRIE T LSS0 B GanzarolifIPilotti (201145 H , 58 Iy {6 ) A& , 4™ Fi 3k vy
] N

ASORG 2B AT A ) BARIX B3 25 R 33

®3 Y RIERN.ENSHUER X 3

AN PR ) S T )
JE A UIRER R A A A
AR HIRFIPLL: AR SRS
YEH XV 2 iR R PR 45 T 2 B R PR BT
i fe 1T, NS ik, LR [EIWT, NS
LN IO N EFUCET Y BBLE N 1Y) eI
3l kil P S

GBI ARG A S SRR BE

()P R oz Ay B S

AWFTREE G T R A S F R T 28 A BT B RIS o ZERI R A 52 R A2 fb 2>
Gy AR S R IR A Br Ak AR S S A W AR FR SR, IR AR T LAl
RARJFE IS L BRI T Al A2 5 B B A8 s MRERR A R, 7 SRl AR o L8
FRRF], IF AN T S E I 25 DR AR B Aol T Al B8 il IR AE T S 7t B Sk g R
T BEAE T R DR B BB A AR s I L ER T R I A4 R o A5 AR
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A, b BETE R BT R IG R A Ty B PR 1) 32 285350 0 AR PR A BU: AR WL A, PR
ST A M A P P R 2R 3 RS N R AN R T AE— e AR PR B, ik R RE A
ATRER B A O NI IF BOREA TR Akl i B A PG AT R T M4 i AR e Fl 2 4
PERFSE , FATTHE B0 G H L R 28 | 2 FE P AN 3T 2 [B] 14 ¢ 2 (Perry-SmithFlMannucci, 2015) . 3X
PRI R R T — R T A BB A E A B T OSR]I A P 4 rh 82 1 AN [ 1) SR R 4008 3 2ot 3
FhEEEE , TTRE SRS BARAS BN A B AR i AR B R B L0, R BT RE
O TEH BRI BTk TR N IE X A — AP A AT S A R ik, R
FAE s bR E B X4 rh AR B 22 B4 T e e

(=) i N 1y 4328

2 WK it W N i3 7t e S A il 8

P or ETTIE AR R R I (Y D REFE AL i R 0 =28 (Weible, 2013) 55— 22
ALY Jw N (first-use exaptation):JFUETEA TEH, 5 K AE AN I A A T PR X Fh2ey
BONA ANt i B & Bt RSB AL D525 — AR R T S S s T 5
FIRRINHIEY G )V (extra-use exaptation ) : JFOR A M IIRE, i RFAEX Z XA T 7 —
FhIhifie, X AP SRV A 8 , L —MeE i BT LAY 0T TR as &y, SORT L YO SR i) Bl 4eE i
XY RIS N PR A Franklina , Y FH EIAG 52 [E] B4 Franklin (1) — 38 /30 111 5 28 = Rk A58
PR35 NV (transfer exaptation) : FERE THIIREAY IS 22, HHEA DI REBII RS 2R DIBE, Lhin A
ki () R4k o FEAE B vh AR A3 OGS FranklinxC Y 4™ &35 1

AndrianifllCarignani (2014 ) W& T —Fpemitfb 4 e id N S, A TR ™ S i D fig
YRR —Fh TR DI RERIE, R A TG W I, AR 7 AR B sl R AR A A S LU U2 T
P EIE R (no exaptation ), 7= i A By FI N EAE B AR AT K A= A8 4k . (N9 J'& 3@ )7 (internal
exaptation) , /™ it N TR O D RERE R K A T 284k, (EUR A YT AN 7™ il A DI RE A A ] S 35 7 i
AR T H BT D SR YE AT, ARG TR PERE AN 2 AR LD RE , Ho AN PR B AT R AR
HTRIT RIS B, i B9 A D3 2 B, B30 vl LU T B 7 S 25 v R AT L PR 35 BT 45 7Y
U (DeMonaco , 2005 ) . #5417 (external exaptation ) , —FAT Y F= i b = A4 T —ANHr
M D RE , (HJR I BAT A8 7 i R A D REARER , B3l 5 B P T, LRI s RA R TR AR
FR0, JE R B T EE I (Li,2006) . 58 48" 23 L (racial exaptation ) , AR FI™ i 19 D) RE [
AR T IHREEERS , Al BB — D78 28BS e A H— i, n B Sen- @i
Wb A8 W 9 EARSY SRanE UTs  FRPEZR2FP ARSI T - 451105325 .

AT RE
2 P A Y RIE M
P A B I Dh e
B SN REN TEY RIEM

1 BB REM S E

SNEZGFEEHE (FAEFE1H)



AR
o V3
R RIET
* B ES)
c BES []

Y RRERL A

SLARE ‘ ¥ RIER ,
\ R, RIEN R
- BRI TR - s - R
i &7y il - BHRH © TR
- TR " TRk

(e NSES
« DR R
 KEES
« THEE

B2 FREMHRHELR
=. FRENHFTE

FEAE ) HH 15 3 SR th s SR 7 AR VR 28 2 B, Horh — ST RN B AR R
MBS o BV B A B 2L U & AN R IR, WA EIRE BT BOR & R ALt — e fig
B kB AR UM, 23 AT DLt 2 BB e 28 D b 2 A R R A R DL S U BB ) o AR SR
T F K A Garuda5 (2018) B4 35 L A B ) =SS 23 3 it 9 RS sh A
JERIR 45 B AERE S E sl = AP BRI TR

(—)¥" & ith (exaptive pools)

PR B TE T AERIR LA AR 7 A (15T A B, 23X ST 8 1Y D) REAE — B i A T kst
TR T — 9 e, (i NS o ik 2 ke K 25054 20 MR P (Garud 55,2018 )
FIT B %) S D G TN T REAAAE 22 5%, TR AR 557 AR R8O 5 D ISP DU Fifi o FsF ] 1% 4
R R IR HTDIRE X S 20 R B PR A TA TR AR T O T — 8 R BLZ A DR EE L3 DL S A5 Rf
P2 B A 170 A8 IS S T AT FH 1Y) 2 BB A 5 ) mT e AR /5, (ER AR SR FE TR B I A 4%
AR 7 e T A — S it R 5 B 4ERE it mT RS it 2 R U, i R FRIE AL e
AR IR Z — A8 T R A T Bl R B 88 e O P I 2, ANSURT LR IR AIE 25
b, R BEXT BT R I A0 o AR XL R R IR 4328, 45 G SOk 430, i g e A T
LRI ZRUNIREE AT ey AL F

Br T HIIE L RILSL P e ia v] LU i 7 & S5 AOR YRR & I Bl an3M s el fEVF 2 H0R
V- ER AR ORI B R DG AN AR DT T B i SMIEROR- 5 72 Fl SE R TR T Y
AT G0 1) 2R AR BN IR E AT & L X — BN T 28 B BA AL 55381 T2
[8] o TE SR S b [ 251 - 65 5 1 Al RISl 55 BTG, AT R 2 RS A4 A 223 T TR AT
FHPE R THEIMMNE- S AR A HL2s , 53 T8 Al N R SR ZS A A 52 mm 5 55 A B2 TAH B AS
B YR AR A R SR B B AR S R G (RS R F SR AR T A AT RN ROk
HIRHIE AL TT 2408 AR OB T A RN & S A R T —Fhe s 82/ Kk Je i)
D7k Hor i A 2 BN ARG A B0 5 28 R AR AR AR IR 2, AT AR 3 4T & 3t (Huston Al
Sakkab,2006)

W 22 BT (I BB R G A kAL 5 il 947 i b 4911 40, Chesbrough Fl
Chen(2013)#5 i, FFACBIBML A AR VFAEA S BT R A5 50 T B0 259 73— B A T FH i o Ath
AR FERGATHY KT & B35 AR H B RS, AN 1 38 2 a9 e .

¥R R AT 7 —NIRR
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()3 153 (exaptive event)

FEREEY S , 97 R3S sh % E A FE TG IR e TR 1 & PR, Ho SR A AT PR A s [
25 [A] PR X B = A P T — L . LU AR TR A R AN BRI 5 130, I B) AR 23 ] 4 R 4 33 i
TR MR A S NATTHE— R g PR T B R L 45 A MO RIS A 7 A Ll A 14 74
T M TR HE BT B AT R L SRR ) TR A TG B

HOLY G SRR AR R Y 4 X B R 2 Tk A RRIE AR FIERHG L R K52
TR I A A T T 7= i o Al 28 iR RAS R e A R A B By, (A R AR e b Y
MRS o bR T 2B A AR A SRR LI, 2l 4% F- T b Bl AK A A B AL Fe e 5
KA H LA A ST RE TR R (ARPA-E) M REIR A BTG 2, ARPA-EJ7 THIHS Bl Al $2HE X
B AR D7 T SR, (AR R AR L 55— A SE T 2 45 . — K 44 M SkyCool Systemsfi/A F]
TE—W B2 LARAS T ARPA-EM W B o AT T2 WA S B8 S8 H1 B AR 1 Jr 2 38— Bl
B TILT R RS, T H AR AR W3 X — B AR 44815 7117 . SkyCool
Systems /1) & [ $i4 7 Aaswath Ramant@ & IA T X FhdE S0 E, thds K RL2EE AR R 2
137 BB — A P R T R ME 2 00 i, DA T R A et o B BB A S S 2R I
AR AL

(=)¥ Bz (exaptive forum)

PR T AERF AR X ST R, e AN B 45 R S Al B B e R PR s i RS
N7 R A SRR I AR RIS 3R  FLRE B AT AN A UL s 21 TR 5 7E — i ik P 2 8 2 4
AR EAE FH R A 52, A 3F T AR R BN ANAR S ) o M2 5 4 18 B AT T & BH 1 s 280
TE B 50 T [n) A B , S () 2 28 R (17 S h AR 4 SCAb P i e PR R Ok  FE I AR
B[S =y uaa o

BLALY SR AR B AN <187 111l , 3 ST F-20 1 248 1Y — I 25 inBF S ¥ 1R, 1951 H
PL1IT VAEZJNEF K KA 44 o eI 00 H A5 T 57 F 5 BERITE R, 76201 64E 5 I 21 1205 F 7
PR ALHE T 225 0L A /] R BB R FER AN A KA/ BA X T80T i
800 TAERIf:, 1 270 77 ETTIIU A, L F22 76077 2678 1 KUK # %5 (Baverman, 2013 ) . 763141l
A — A T 19304E L R R T3, 7E A R BEATR R — 25 Z R A2 650, (R A A 4
ARAEHE 38 BN T — AN e 5 A 0 23 (8] S A& U, <187 1 T RIMA B T HE 411y
FHE LML E X (Beunza, 2007 ) AU IFA S PHAZHE 1K , BB T — Uik
ATy REIE N 23 1] i 2 B L U E A & (AllenfilHenn, 2007 ), “187 17X & TiF £
TR A AN B R S A E 2 5 H AW A BB AR ER TR T 2 e (B AR S R 4.

g5 b P R N A A AR D = R A BRI T A AN AR ] A SR R R TR R BN
TR , 3 AR DL e an HE L R SR T — AN R AR AT M TS BRE L P
JEETE Bl AE 45 (RS 1] R 25 18] P 0E — S R AR A AR , T8 S AT DRI % A v o kAR
P AR I SRl T RIS IR XA — MG S A TR R R M R it , 2 5 MG S |
LY e — , TP R AR 7 58 o ARSI, B IS A TR MR BUE IR BT Y = A2 TR

M. ¥RENMHZIMEER

B3R T Garud45: (2018 ) F 2 1 =M ik ob , i VF 24T Z A R 7 AORYERF H0E LUK IS 5+
FEARBERE AT 4 BR, Fe 2k AT o 1 Al Abatecola (2016) T 55 , PIFFAIANER F1 i SR Ak
SERGIE T RE N, AE AL AL, R TR 2207 1R e b 97 R IO o AR SOR 4™ FREE L PR 52 )
P AP AR BB LA B SO T AT T 280k (W34

SNEZGFEEHE (FAEFE1H)
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SAUINEL] Al ES FAIROE AHFSCHR

Ak I P 3h (s ) Dew%(2004) , Marquis#lHuang(2010)

. A (ke GanzarolifPilotti(2011 ) , AndrianiZ

T PR ) | CaraselifiPiot(01D) =

PREESEARRE & R B (BTG ) Garud%(2018)

I E 5] VR (I 51k) Garud%5(2018)

Dew?%5 (2004 ), Cattani (2006 ), Larson%

ERZ PRI Pt (4E47) (2013 ), Ganzaroli(2014 ) , Abatecola’:
ol T (2016), Andriani%:(2017)
el N5 <A bR (4 ) Ganzaroli FIPilotti (2011)

oy THNER IR RS54 | 97 s 3 GG ) Andriani%§(2017)

Hiig LA P (M) Garud%5(2018)

P EOR B Ak PR 2h (s ) MastrogiorgioflGilsing(2016)
WOEE | WA R AR PR 2h (s ) MastrogiorgiofGilsing (2016)

LA VR E (s 51k) Mastrogiorgiof1Gilsing(2016)

GO : AR AH G SRR B

(=)L AN By e R 2%

Al AR R e R 2K LA A b WA AU P B A o X4 R AR A IE e XA =54 3 i I
Al 5 B BT ARz T A Ak A5 258 0 NFRRE T, LAIOR W RE AT T 18 1 ok 3R AR
SEA L FR TR R Al N AT L AR A o EE S5, RO BE AR R ZHZURE ) L ik Se 2 2R
1T Bl VE 5 JEAT AN R 9 P i o 28 091100 B L ) ARA T 40 S48 BRI & A ER3Z8 (imprint ) )
e, FEIR IR R I, P AR A T IS I A8 BN 24 A5t AR AT FH (Boeker, 1988 ) o 4R A TS A HLA AR T T,
T 5 A A SR AT R AT T 2 ) 2 STATUA SR R A AT %) R P R i T 3% (Winter, 2001 ) o 538
1, I 5 T AR TAEHIAE G Y 1 (Dew, 2007 ) o 25 LTIk , ZEZH 2181 7 A B BsHE A
FEE MIRE I FELL NI BT BEAL , IR AR AL | i SE N ERLH ZURE ) nl RE S0 E B &k T8
&3R5 5 4 i3 (Marquis fHuang , 2010 ) , IETE DI RERY A BE SRR, VI A B T4 8
TESIIE .

B T IEMILASN 1R 2 08 JRE 0 2 F P 2 B o FH P i AR HE AT T8 = 00K e s el B A
FE, BCE LA RERT A i S B AT, LA R P S NRRRIA TR R, Y ST sk S N4
O FRHESE HE A TE sh IR A I BLH R S TE B T8 s, rTREL & S e ™
i PR 73X (Andriani®F, 2017) o W 538 B A BERE , P QA Bl T3 RISz it e
Hean, FER A g, T P AB oA A AR A S R TR R 3 I Mk 28, SR PR e A 7
Rl Ak , TR 2 JER AR AR X REVEAT Y, BT 2% 3 R — 0 B A S 2R3 A
% - GanzarolifIPilotti (2011 ) 7EiX — K&l b B HE—20 SO MITR A ZURTA] HIPE Ay ), 75 22
FE AT 1R TR 2R 5] BB AT U R A R o X B BT B A Y B ) S I, T B IR AR
7R 5 P Z ) AU A8 . AH 2 1T AR ARG BE R RIS T XA G AR B, TR AR
T8 7 FH — R s ) s AR SR A T A TP AR R T 5 o

(Al ARy s e R 28

Al PR B4 ) PR 2R A HE R R A B T CE AR Al SCAR AN S T AR U IR A 4l
L AEERG ST T T S A R BT R A8 AR B R 5 Tl A AN A5 8 R & AR =4
FeIGFERAM K IR, 3% AT e P BCH B BN & P (Merton, 201 1), B Aji% 1 , At al IR %0
TR L] B B A AN 3 B B B8 (Garud%:,2016) o AR UL B AN “DLIB 25 AT & R E 75 e

¥R R AT 7 —NIRR
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TN PR SE T AR KA LU ER (U R RRIL S R AR, b OB R A TR A A
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Exaptation as a Source of Innovation: A Literature Review

Ren Shengce'?, Gao Tianhao', Xu Hui!

(1. School of Economics and Management, Shanghai Maritime University, Shanghai 201306, China;
2. Shanghai International College of Intellectual Property, Tongji University, Shanghai 200092, China )

Summary: The word “exaptation” originally coined in 1982, a term in the evolutionary biology
which refers to a structure showing another function that is not the same as before after entering a new
environment during the process of biological evolution. A typical example is the feather of birds:
Archaeopteryx can’t fly at the very first; its feathers were originally used to keep warm; and the function
of flying was evolved later. Since 1994 scholars in management have also started using the term as an
important mechanism for generating innovation, because many products, or artifacts, have been found to
have similar functional transitions. For example, the magnetron, which was originally used as a part of
the radar, became the core component of the microwave because of an accident, and there were drugs
like Viagra, which was used to treat high blood pressure at first, becoming the little blue pill later. Such
a reverse innovation mechanism, which creates the market from the product and finds the answer before
finding the question, can help the enterprise to break the original way to innovate and become another
source of innovation. In terms of the cost of innovation, it is cheaper to extract such potential value than
to develop a new product specifically for a new function. After all, the cost innovation is high and
exaptation could be another source of innovation. In this background, although the phenomenon already
exists before, it fails to become a recognized cognitive and analytical tool in the innovative research
because the relevant theory has not yet been mature. No one ever before has collected the concepts of
the literature system. So in this paper, by analyzing and summing up predecessors’ research conclusions,
we collect existing literature according to four aspects: the connotation and classification of exaptation,
the process of exaptation, the influencing factors of exaptation, and the impact effect of exaptation. First
of all, the paper combs the related definitions of exaptation, confirming two core concepts of
exaptation— “transfer function” and “serendipity”. Second, the paper compiles the process of how an
exaptation happens. According to the process of a new discovery gradually forming a product, most of
the exapatived products comply with the following order: the enterprise has a series of exaptation pools
used to maintain the new finding; then certain activities activate the finding; in the end, the finding is
contextualized by exaptation forums and becomes a prototype. Third, this paper introduces the
influencing factors of exaptation in detail, sorting out the factors from internal and external of the
enterprise that have an impact on the process before, such as user innovation, enterprise culture, and
patent scope. Fourth, this paper explores the influence effect of exaptation on the enterprise innovation
and strategy, that is, a brand new innovation source and the product strategy called “shadow option”.
Exaptation is related to the core issue of the enterprise nowadays, that is, how the enterprise should
search for distant opportunities. It provides strategic guidelines for the enterprise. In the future, scholars
can conduct further research based on this paper, and the current research has great room for expansion
in research methods and research situations. From the perspective of research methods, the study of
exaptation needs case and empirical studies. From the perspective of research situations, the study of
exaptation needs to put in different industries and different cultural backgrounds.

Key words: exaptation; serendipity; function transfer; innovation mechanism
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