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Corporate Venture Capital and Technological Innovation:
Effects of Investment Portfolio Composition

Hyunsoup Ahn - Jeewhan Yoon

Abstract : The purpose of this research is to examine whether investment portfolio
composition affects the technological performance of corporate venture capital (CVC).
The stages of investment are categorized from “start-up/seed”, “early”, and
“expansion”, to “later” stage. We posit and test that the investment stage composition
in a portfolio is highly correlated with the growth potential and downside risk of the
portfolio, which in turn influences an investor’'s innovation performance. To test this
hypothesis, we used negative binomial panel regression with 21 years of deal data
from 70 cases of CVC. The results show that there is an inverted U shaped
relationship between investment portfolio composition and technological performance.
This means that the more seed or early stage investment within the investment
portfolio, the higher the innovation performance; however, if the amount of seed or
early stage investment is over a certain level, the performance decreases. Further,
this study finds that the external partners of a venture negatively moderate the
inverted U shaped relationship between portfolio composition and innovation
performance. We believe that corporate planners, venture capitalists, and policy
makers will be helped by these results showing that companies can maximize their
investment performance by considering the investment stage and progress of

investments.

Key Words : Corporate Venture Capital, Investment Portfolio, Staged Investment,
Technological Innovation Performance, Risk Management
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A Al =] 7 51 & (Corporate Venture Capital, CVC)2 7149 vlgo] A=A &3 W=
= 98 T4 R FATGel AR AR FAekE FAleln. 53], 7]=ulA
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Tucci 2002; Gompers & Lerner 2001), 217]% €X (Maula 2003), AA]% =8](Van de
Vrande & Wim 2013), 4 2 Faxe} d=€aAA ZsH(Alemany & Marti 2005;
Narayanan & Zahra 2009)oll Bt} g¥&olglar A3Eul ot E3t JAal F=S 93]
CVC T2+ T2A4S 723 Y (Dushnitsky & Lenox 2005; Keil, Maula, Schildt, &
Zahra 2008; Wadhwa & Kotha 2006), 7|& XEZZQ T35 CVC FAF9] 9as 7
%3¢ tH(Dushnitsky & Lavie 2010).
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II. Literature Review

1. CVCe FxA @A

o iRl WA T BoARY A
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AE w2 9 IPO°l Fo3t Aas xdsty] 98 FAEHVan de Vrande 2013).
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2. CVCe #& XEZZL

AaAelM = Fell A 7)ol &2 FAHFA &5)E sk, o
T B30 dA 7 otz EAUS ul M&A, AlF, JV 59 F7F FAHEA 3AhE
ofo] Urh= Who] Eapolgta AAEHATHAmram & Kulatilaka 1999; Van de
Vrande 2013). Z71A WA F2p= Jojdom QA o] 7] wite] LEE2] Q.
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70%, Z7](Early)+= 40~60%, & (Expansion)< 35~50%, %7|(Late)+= 25~35%% &
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Srolx] A H=d] 3§ 98%, 51 F 95%, 1010 Foll&= 77% = adHH(Manigart 2002).
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EZE o #g] WA o] depAof gtk ofm7F & 4 JtH(Gulati 1998; Tian 2011).
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3. CVC =&t 7legAl
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7715 it oulo]ti(Sahaym, Steensma, & Barden, 2010; Krishnan,
Ivanov, Masulis, & Singh, 2011). =3k CVC A= E3 A o] A%<l J3FS v X
7] wiizel AAAEY] BT oFgeR, FA|Ye e F9 FH(Absorptive
capacity)®] =S5 AL FUFEE A2 YERYTHDushnitsky & Lenox
2005). ml = CVC 72} o] 571 2t o]dHu B7|99] 5855 AT 7ol &
AR FaFe vtk A7 dvk(el 718, &HA 2006).

4. CVCY &x dA TEZg 9 7|84l

CVC7t B3 52 REZE et B9 7[sdalrtelo] 54& golgh A+
W] 2} A AR TEZ L WA 7|5 4 kA (Industry Diversity)
o] Ao v AHAEE inverted U FE]S Holx= Aoz ey th(Duysters and
Lokshin 2011; Van de Vrande 2013; Vasudeva and Anand 2011). ©]& Atdell <
A7l FALTE 4l 4 %ﬂ'ﬂx]“{h 27193 AR A Addo] 4 FF o

A Bz FEZT] Q9 ExdA(Investment Stage)$t FA T A7k
(Investment Vintage) ¥ ¥EZ2] 2 A (Portfolio Composition)©] E719e] 71&

o] ojGA daFs FEAol A= F7HAQ A7 BT Fsolrh 58], dF A
ToME TEES % T2 Aol dis) F7HA] A BeAdE dEshe

A HBaum et al. 2000; Lin & Lee 2011; Wadhwa & Kotha 2016).
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A7 10 CVC7) A3 wlx] FEZE 0] A% AAPL 2749 71&84
AT Inverted U & AAAA S 71t

2. 1% 3 E ¥ (External Partnering)

S, dEaart 255 o dEHE B8l g5 Solelal d(Trapido 2007).
olg g o= to] CVCEe] REED L 7 AHdA oz AUAE d 5 3= 7N
Ql, 7181, 1A, Wiy 5o A=A FAAK(Strategic Investor) & SAAL, WA AT,
AAHAE T2 AF-A F2AAHFinancial Investor)$t 35 FA-8H= 74-9-7F BHDimov

& Milanov 2010). 170 ©]7¢¢] th stEUV S ¥% FAshs 2 4ruel 4de 7%
F ke Ao EZgaAo] =e Hito] Hr}l Z7sta 9 th(Sorenson & Stuart
2001). AA, FEFAI FEEARG B B FA F5F)ES @A (Brander et al,

2002)3HH, §]-r 17 ghan, et 3 gs 2ol7l(Das et al, 201D %= vk 5

o] e 502 55 BEYTL 474 Aas SATOEA B} I & FAE
AP Qll(JaéSkeléinen 2012; ©]74<¥ 2, 2002; Manigart et al., 2006), X &3} %
=Y 4 AtH(Manigart et al, 2006). A, AF4 FEU} FF FASIHeE o5
Bad d9/71=/a0 MEAZE &3 WA 9] 7s/hds AdE 5 vk o2 KKR
Y AN T8 FA ol % RG] A NS A T, B S, &
9 5% Y S d5F+= A9 2% (Capstone Team)S &9 3Hc}

shA| Rk o) tE T Fapd Aol whet Br]le] Y] Sre) 44 s 71
T Atk Y FEY Fo} A2 o] =55E CVCY wiAdl digh FAAR Al
7187} ZolEH, 5 EU ] FolRA A BI|go] o2 A4S AT wd
gt 4= gltH(Gavetti and Levinthal 2000; Katila and Ahuja 2002). £3], Wlx7]yd A9
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ATF7HE 2: CVC7F A% WX REZE Q9 7|H9E9 F FHEY 7 XEEF L
AZ AN 2r14e 7|E8A AR Inverted UF AEAFJAES
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GE Commercial Finance)E 7FAAY 27|40l ¥ CVC(al, EMC Ventures, Dell
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ThomsonOne.com PE/VC EEol|A & 530, %‘1'?— HZ3 +X+= VentureXpert,
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Reuters Eikon, Securities Data Company(SDC) Platinum, Factiva®} Lexis—Nexis 9] €]
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2 20 7070 71del REER L w5 147070 Hds A skt

A AEE A, oy, Z1A], vy, Ak 5 1877 AbdEok® T 67%=
ATHEAY, 33%w FEFAR FAEAT FAGAE RS A= 39%, 27] 183%, &
% 494%, F71= 285%= 7 EH AT 22 CVC 74 148 tide = gAvh 9%
A7 E0]l Aefe] 5 =l VIS & QAT Bol 95.6%7F =l FHEHo
At FAGAE it FAAPEE A =7F 1079 e, 27] 1219 vhae) g 1819

W, $717 98N R FI1EAR 4% FATETE Srheec
3. W% Ao

3.

—

Z <& 4= (Dependent variable)

THEATE 27199 7=l Aot ol dAFellA 7= AdE F8% A
E2E R&D FAY(Henderson and Cockburn 1994), A1A|%E w3 A4 (Acs &
Audretsch 1988), 53] 715*(Griliches 1990), 53] <187 4(Trajtenberg 1990; Harhoff
1999; Dushnitshky & Lenox 2005) &©| Ut} o] FolA 5559t 58 A&7}
71 RIHEHA AR H =, 2 ol 537F 71edal A dAAdel M wa 5
71w/ GIF=EA FA4T 5 Q7] wiEelth 53], 718 5384 K (forward
citation information)= 3719 ¢] 5387 & S35 dviv AE&HJ=AE o
Hils AEEA, 74 T wtstr] 98] 7Hg RIAHE Al ARSE 3L dth(Hall
2004). ol Ao wLsHAl = 1 A2 Y8 558 H 7t 59
A4 (forward citation-weighted patent counts)E AF&3om tdoA] t+3d7FA] 3
AFE A8 (Wadhwa & Kotha 2016, Yang et al., 2014; Ziedonis 2007). &3] 4
15 7o R slom 27|82 Alelsk itk

o

(L
re
-
=
2
k1
)
>

N

0

3.2. =YW 4 (Independent variable)

A HA SPEeE CVC 74 LEZE 29 A% A4 (Growth Potential within
Fdog AFHAL CVCe T4 Haga Aol
N HljFo] MalshA ) shA, ZF dAEE F
BHREFE S "k o= WA 7F TR A

o2 fdah= ol Aw& AAstar i, Ve Aah F5o vEhda AEEE dA A

=
il A EEA

A 7)o sk T F A7kl

K



o
23Tk t
ﬂWM7ﬂo b so =
o t,lﬂn_mo ) ) S o NF B
Woo m N MU, 5 m_m mnﬂ W,.J % = z:. pare BN~ R |
@ww.u% < Aﬂwwumﬂ;ﬁﬂmﬁd }
,H_xUﬂunm_.ﬂH i Q%]7@M7£;Tﬂo dl.ﬁo ~ U ok T
nmuﬂﬂ;uao - H7W2Tﬂw@ﬂﬂ|ﬂommﬂﬁemrm zo%ﬁ.WNﬂ
~ _ = - ]. ) f K —_— —{
ﬂmomw@u " %ﬂ%ﬂ%@%mﬂmﬂ%ﬁ.ﬁmﬁ @%@H%m <
G ! A T oo T R L 5
S I 7@%&@@;@;%%%% Ny -
° o A ° i o ° 0SS —~ T ~N T iy - B
o Ry X o ) & s mn b oo T O G
P_l\./ N < 2 ~ N pu = ! ,l.ﬂAJl]dl ~
ﬂwmwﬁ%h i ﬂm_é_Vﬂﬂwamqﬂﬂ@ ﬁﬂmwwa o
e wjﬁﬂ = M oy x U o = o o< Mm gl H) W K o - oy <~ x %°
S T o - _@fwyﬂﬂr do =T T @ K = o W2 o
ﬂ%ﬂ;ﬂmw o :om%u%ﬂoﬁAa%%@u_ T g
alefmlaﬁuu i umhn%uovgawrml@é L o
i T I 2 EEX TEEESTE SN TR o
R iy mmnvm;a%a1ﬁ;f,w mw%mmw -
ETutwrwr@ i ngwﬁﬁﬂﬂ@mwﬂuwgb Nm_EAAH. Hy
g.ﬂ.lv N - GH - -
ﬂh@g.?mﬂ - Efmemw%leﬂxm meur@_é .
o T T of - R < zsgzg S T s 2o B il
ﬂgmumﬂjﬂ 5 _zagm.mﬂ@&ﬂm%%mkﬂ H&%%&ﬂ b
%@%n%% i amﬁmw%évaﬂé%mf HTﬂy.%ar,% i
E_ﬂm&\ueg.ﬁi N ELATEE%NJﬂl;o&rnW\/.ﬂOaﬁ @v.i;oTﬂlmWEmﬂ o
HE s %o S B x T E m%m_f s 4 O BT T =
ar.now@om : ﬂ,m@mmﬂo@%@%g@DHT sdEe R s =
® T o woAF P N T B m B g AF Nro 1o e T o % = 5 No B 63
B 0 o T I wrﬁo%(mﬂ o waﬁﬂe,drxﬂr/,@u_d7 o
M_ﬂl OIM %o EE __“M.vrc ﬂ_OI - ET . o ‘Dl O,# o ,_uwwe EE Zﬁ TﬂIl.v dA' dﬂ =3 ,mm ET Et OO — T ;oT WW
o ™ i 5 = BT W ofy o W = MM o o = N ® :
& Hp of X < X W= o 5 LI = g 2 A= ] o =y
~ T e _= = s S A Yo i o T o
e Wl - n g = - ™ do W XO o, 5 < :.L <o up ~ ~ o
) o i B Nlo XH PVV . By = o B2 S < 2 o B T I = i .
Oﬁ - E_ U.__u %ﬂg 1—/r ﬂmo 5 ~ :.: ~ Wi X ,H_OI U.rv @) M ‘IL,I Vi OM 3 ﬁl 0 Lo T J_ruo o PUFI
= oo I 70 W e i o#emﬂﬁ > = 5 o Z]IEOH %,ﬂx B
B o ‘_m ol \meﬁﬂﬁﬂlﬂ,bumamﬁAMHeﬁ7oﬁ ﬂ_wpfnv.ﬂgﬂiﬂl
%%mﬁ@%%%mﬁﬂm%%,w%41%mﬂ%zo
Iﬂoﬂﬁfrh ﬁE?%ﬂLﬂzgiﬂ/ﬂﬂi
~ - F T @.EQ15?J%£
o~ A R > R "
Eﬁﬂlﬂxg.ﬂo
- 8o



o W FAFAE 2 WA % AR A Tl v 5
q

%ol
Ak FARA R QTP AR be] el whgatast ¢ - AR ¢ - 397

44 34 o] 0 ~ 1 Apol= Attt
HRH O 0o PAESE 271719 FAFAL Bol PANAL A F A0
of vt WX Qgron, lo] s EEZe 0 PPl ol A A

o oz, TEZelo T BF g 7
2 F797) 7l emdt AR 1o 2he, A
Slthel 0~1 Afole] EAla}sl k.

incs
(o]

3d% 5% 109 % 205

A =/%7](Seed/Early) 49% 5.0% 32.9% 21.4%
g (Expansion) 10.8% 11.9% 14.4% 14.7%
%-7](Later) 12.4% 11.1% 8.5% 14.5%
Bt 8.0% 8.8% 16.6% 16.9%

=
b
o,
—\i—l‘
)
>
!
3
fo
4
H
[t
Ars

o7 AhEE,
SIFIMEUT =X ¢« X gney ) AFIHEYT o x (12 BEAT | o)

= CVC, j FARA, 1 A2 FANE, L 954 wAe) A2 2944, 1 @

Aot AEARE WA i7h HHE (AR o F WA AER F 712kl

thoo] A FAE toh WA AUUE ohe] Aoz AESAT. B WA

7199 BEAT] A5F JYTFEA ANBE FATR0] AN FEFA FEUFI}
°l

=
sick. wd AR 71l A 271, B, FEALE FEEAE A



3.3. &A1 4(Control variable)

2 AFolA e 27199 7legAld 93s = 7 e 27199 R&D HF=R&D
Intensity), M&A A7, A& 2157, ROA, W&, FA4 ¢, HF53 55
2t HEES Wi/e oA AEFaE S8l 27|99 58 dg/08dF thﬁoﬂ 3
&S T Lqh”:"]‘jr. 535 9181 The ST E FEHTE ARSI 71E9
CVC XEZZQ AFoM% R&D Fos, M&A, AFAF, &, FA43, Bi53]
T 55 s A tHWadhwa & Kotha 2016)
¢4, R&D Fofew 7199 A4 FF9%3%s dehdle tiAlA3Eo]tHCohen &
Levinthal 1990; Lin 2012). o] ¥4+ A R&D FAAE vjEdo=z e x| o|th
S0 2U9de 53 Fned 9IS F= M&ASH AlFA+5 SAtHAyja &
Katila 2001; Stuart 2000) vFx|2te.2 27 d ROAS} wlE o] 217]& SRy Al F
24 BA B3 F aA S = 4 o] olE FAsM tHBaum, Calabrese, &
Silverman 2000; Zahra 2000). IT7]9 3 Z¢] ROAZF AW W& 7271 & 71952

N

]

“

FH o 7|E o] &ibs] o] Fox| 7] wiiFo|t), FrHo R CVC AH o]F Fxb
A Brde Bf ETE SAYE o] ok F5AS sl A Ao
2 9ge F7] wjFo|tk(Trajtenberg, 1990). BF-E3559 A9 Y9 FH7HY E3&=
Felal fAS S = A9 skt

ARMAAS L] FAEEE S AT A EHAA 3} 43



W | % 5 2 t
T 2 g m Q 5 5 7 RN B A o L.
° g 5§ & 2 & - o CINRCT R
> 5 O g R g MDI.“ —_ % e M - = —
= ﬁ = RS = w m I ~3 N Jrl_L nhy K
SRARS 3 ° oo S ﬁ [RI
§ EwopE BT gy e
Ty fus ) — I .
¢ 5 Dot e fideizigils
fal Y1 N M S e {+ PR a0 T
0w w &g _T% o oy T 3 = ™ e ARG oo
>ﬂxmrﬁﬁ&ﬂvwru%a %%ahygpohmam%ﬂ
A I wog = 0 = o Ny R 5L 57 %
" A R B G o 2wy oo RN W s T
A dbo R AR oo T o o w- ok o %o o g O ™ Wu
- B oo w5 i o T e W N OTE S ur o E Eg WP
g 5 A ow 2 ® X e wh 5 & G 'R g, B 5T L
o B ol J Mﬂ ﬂ =R b T ok O
(7] = r AT ‘_LI o _LA = v ,Jlly
K Xfo - Mo B m %u G 0 < m_m X T
- = x ¥ o g W T B L
A R P 4 L o %oy o E 7
e lbw X e n 3 w & NI B T GO K
[a\} Zﬁ NS X ™ ~A ) _EH < Bl o . A—I AT T = — —
dlo o h A = Q I o 8 WO o 10 oy
& 2 NERTRE- =N R W_u@ X EMM B =y B o B
oy XO 3 ~ Ju O o ! ~ 9 N B X =0
V. B %o B R mﬂ mo Mo e = ur ) X WE
T fiiypzEriic:
. o T K= mo o A = o o
e P o FER LI EE AT
4 wﬁﬂnuw@ < o N g mtaeﬂd%ovfrﬂHL#l
| P woo® w = 3 iz W oo = & W (TR R i
— 0 B - N £ X IS G 7 o mo D >
N A i _ o < =R o ISR ol
% = = o8 ) = oA o 2 !
o) o — < AT OﬁE —_ T ‘;L ﬂ B o =t <
" B B° MO S B w 0 ok & w
: i e N B < ) 3
A= U_._ do T 8 = BT a H = S
| 4 Ex iy o o oM X TEox 0 £ iy
e z I TEL Y TET g
W B B! 5 2 o= % % a Mo T o B
o o 5 T o T oF e < &.a
. uﬂ.ﬂoﬂawﬁﬂﬂ% i
< =) o o B ON
A W ow N T R % | 1X]_| o
N D\# O_l N Ot M



(Negative Binomial Distribution)& AFEslA ¥ a1 o] 8 IAEE

(Wedel 1993). &ol3 3|22 09 gho]l AAAAHA BAsh= AlF4d Aa5g 1=

g8 7 Ut HolA 2 FJARY oY de AYIARYHY 55 AFYREE
o

Avgsh=d Aggsitta B 4 Qi HU9-% F4 ¥ (maximum likelihood algorithm)

£a) w4g 47 24T 5 Qe 49e 710K Hausman 1984).
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Model, 322 Random Effect Modelo] 2} e384 2011). Hausman A4
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