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Born globals and international business: Evolution of a field of research

“‘Despite their growing importance, our understanding
of how and why these firms develop and implement
their internationalization strategies, and what makes
them successful, remains incomplete.”

(Zander, McDougall-Covin, & L Rose, 2015)

‘Sourpe: Tander, | MiDsugal-Covin, ., B L Roue, £, 2015, Born ghabials and insemational busisess: Evolurion of 3 fekd of reseasch, Jowmal of
intermotional Business Sudies, S6(1): 735
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Born globals and international business: Evolution of a field of research
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Re-thinking research on born globals
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Research questions

The capability development in Born Global Firms:
an inguiry into the conversions of individual-level capability to
organizational routines during the rapid internationalization

* How do rapidly internationalizing firms explore
and exploit capabilities?

= And in what ways does capability development
differ between firms that realize early, rapid
internationalization and those firms that do not?
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My Background: Kanetaka Maki
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First Career: Founding Chief Officer of SFC
Incubation Village at Keio University

SIV Entraprenaurial Ecosystem: Jan,

Stanford | APARC iz,

alvae
CISCO.

X Sun

microsystems
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Google

Genentech @ke mai QuALcomw

University-based Startups

e
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University Startups:

- are high performing companies.

= enhance the commercialization of
technologies that would otherwise go
underdeveloped.

Shane (2004)

Stanford | APARC i
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CISCO.

Sandy Lerner Leonard Bosack

Google
s 5

Larry Page Sergey Brin

Does inventor involvement assists or distracts the success
of startup?

For university-based startups, one of the most controversial
question has been the importance of inventor involvement as
a founding team.

&6
'/-—\\ /'/- -H\\
ORENOVIS (
Quality. Value. Technology.
7% gevo
A AMYRIS.
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mm::::::;m / \ /
\\ /’/ \ ..-/;

“Inventor involvement increases
the knowledge transfer.”

“Damn academics! Their
involvement retards the success.”

| aim to reconcile two contradicting views of inventor
involvement by analyzing the intermediate steps.

X7
The Findings
assists
A
[ |
+

Survival

-+
Intermedia
Inventor + te Steps
Involvement
(SBIR Funding etc.) Ny
Successful
Exit
0 (IPO or
ME&A)
\ ]\ J
Y I
assists does not assist
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Previous Research

1. Small sample sizes

2. No comprehenswe datasets Case study approach
(few variables)
3. “Success” bias

{(Ruef ot al. 2003, Shane 2004, Rothaermel ot al. 2007}

.

University of California Startup Dataset, which includes the enfire
population of startups based upon on University of California licensed
technology (patent) after 2000.

APARC 5252,

Stanford
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Intermediate Steps / Ultimate Success

/' Ultimate

SBIR Success

<
“~_Funding
.

.r/- |
C e — ~—
\ Involvement Venture |
RN S~_fu ndln/

. |

First
T Sales
™~

Survival

iNdonzumu et al. 2002, Clarysse and Morsy 2004, Druihe and Gamsey
2004, Vohorn #f al. J004)

APARC 525,

Stanford
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hittpes:/Farww. sbir gov/

'_.’ SBIR STTR
".‘J‘ am FOWERED BY 18

+ The Small Business Innovation Research (SBIR) program is a highly
competilive program that encourages domestic small businesses to
engage in Federal Research/Research and Develcpment (R/R&D) that
has the potential for commercialization.

« Each year, Federal agencies with extramural research and development
(R&D) budgets that exceed $100 million are required to allocate 2.8
percent of their R&D budget to these programs.

i.—U e m

Stanford | APARC i
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Hypothesis 1
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Hypothesis 1

(H1a) The receiving of an SBIR grant mediates the impact of
inventor involvement as a startup founder increases the
likelihood of a firm's survival.

(H1b) The receiving of venture funding mediates the impact
of inventor involvement as a startup founder increases the
likelihood of a firm's survival.

(H1c) The product launch mediates the impact of inventor
involvement as a startup founder increases the likelihood of a
firm's survival.

Stanford | APARC it
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Hypothesis 2

(H2a) The receiving of an SBIR grant mediates the impact of
inventor involvement as a startup founder increases the
likelihood of a firm's successful exit (IPO or M&A).

(H2b) The receiving of venture funding mediates the impact
of inventor involvement as a startup founder increases the
likelihood of a firm's successful exit (IPO or M&A).

(H2c) The product launch mediates the impact of inventor
involvement as a startup founder increases the likelihood of a
firm's successful exit (IPO or M&A).

APARC }

Stanford

%15

University of California Startup Database

The entire population of startups based on technology licensed from the University
of California System (UC system) from 2000 to 2013.

UC Start-ups Incorporated (By Year): Total 541

2010

X#*&16
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Variables in Database

" aname of the firm
names of the firm founders
names of all the inventors
\__affiliations of the founders (university or non-university)

[ calendar year of incorporation
exit year
reasons for exit (IPO, M&A,)

| firm's fate (survival or bankruptcy]

" existence of a product on the market
SBIR grants received for commercialization of the particular invention
venture capital funding dates

. receipt of royalties

APARC :

Stanford

=17
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+ 10 campuses

= 5 medical centers

« 3 national laboratories

+ 150 academic disciplines

+ 600 graduate degree programs

+ Six of the campuses are listed
among top 50 universities in the

world.
Established 1858
Type Public university system
Endowrmnent $11.227 billien (2013)
Budgst $227 bilion (2011)
Academic staff 18,806 (Fall 2011)
Admin, stafl 189,116 (Fall 2011)
Students 236691 (Fall 2012)
Undergraduates 184 562 (Fall 2012)
Postgraduates 52129 (Fall 2012)

The University of California System

X%18

Global Top 50 Universities

UC System (6)

= 4: UC Berkley

= 12: UC Los Angeles

= 14: UC San Diego

= 18: UC San Francisco
» 41: UC Santa Barbara
= 47: UCIrvine
California (8)

Japan (2)
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55: UC Davis

93: UC 5anta Cruz
101-150: UC Riverside
500: UC Merced

Shanghai Jiactong University AWRU 2014
http: fiwww. shanghairanking. com/ARWU201 4. himl

Stanford | APARC i, T
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oy (Campus’ "# ot Siar-ins |
uesD 123
UCLA 120
uce a7
el 57
~ UcsF 50
. uco 40
| ucss 35
it UCR 15
T ucsc n
ucm 3
Tech) Categpiry
Biomedical | 332
Information Technalogy 1
Other Sector B
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Firms’ Successful Exit
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|PO 5 FlrmS UC Start-ups M&As (By Year): Total 43
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Success by Industry Sector

# of Sunvival Firms by Indusiry Sector

# 08 IPO I MBA by Indusey Secter

Stanford | APARC E:it...
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Analysis of Survival Rate

Invantor Industry Campus Incorporated Intermrrd ate.
suvival (=1 B | eecter |+ Char, +| wwona |+ Stept
(fiem i) {fiem iy {firm i) [Firm ) ifem i} ffum

Ino - Invol ’ - Total Number of Inventors Became Founders
nventor invelvement (Proportion) = Total Number of Inventors

B Probit Analysis

| Unit: firm

B Survival: dummy variable (survive=1, bankruptcy=0)

B Inventor Involvement: propartion of inventors became founders

B Industry Sector: dummy variables for IT, biomedical, and other sectors

W Campus Characteristics: dummy variables for individual campuses

® |ncorporated Year Characteristics: dummy vanables for incorporated year

B |ntermediate Steps: dummy variables for SBIR, venture funding, and first sales

Stanford | APARC ...
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Variables Result

Inventor Involvement

SBIR Funding

Venture Funding

s i L JE

First Sales
(O] @ @ @
VARIABLES Survival Rase Survival Rate Sarvival Rate Survival Rate
laventar levelvensen: (proporen) lo T3t (0.252) 0,398%* (0.287) 0,197 (0,288) 0.3 [0 J:s]]
SHIR Funding (dummy) |
Venture Fusding (dummy) 1.002°* (0.179)
Furst Sales (dummy) 09TE*** (0 238)
Observations. 408 408 0% 408
v
X%x24
Do mot circulate withoul permission.
Intermediate Variables
e,
S8IR Grant
(firm i)
Venture |l Inveator Industry Campus ncomorated Intermediaty
Funding | | tectvement sector | F | cnae e ch + Steps
thiern i} inem iy {firm i [irm i} ihem} fhem

First Sales
(fiern i) B Probit Analysis
B Unit: firm
|

B SBIR Grant: dummy variable (received=1; not received=0)
B \enture Funding Grant: dummy variable (received=1; not received=0}
B First Sales: dummy variable (received=1; not received=0)

APARC b2,

Stanford
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Variables Result
SBIR Funding e
Venture Funding N.S.

First Sales +
(6] @ 3
VARIABLES SBIR Funding Venture Funding First Sales
Inventor Involvement (proportion) | 0.682°%* (0.197) [-0.0277 @.192) | 0.866°*%(0.221) |
Biomedical Sector 0.0140 (0.153) 0.181 (0.142) leE]"'(D |38)]

Observations 530

533 517

X#&26

Results of Mediation Test

(H1a) SBIR Grant Confirmed

(Baron and Kenny 1986)

a

[ra] [Ei]

VARIARLES Survival Rate SBIR Funding Survival Rate
Taventor I [0.77302% (0287 (0682002 0.207)] (050822 0287 |
SBIR Funding (dumumy)
Observations 408 530 408
(H1b)} Venture Funding Rejected
O] @ @
VARIARLES Survival Rate Veature Funding Survival Rate
Inventor Involvement (proposticn)  0.773%** (0.282) 0.797** (0.288)
Venture Funding (dummy) 1.002%** (0.179)
Observations 408 533 408
=27
(H1c) First Sales Confirmed
[0)] @ 3
VARIABLES Survival Rate First Sales Survival Rate

Inventor Invelvement (proportion) [D TT3**= (0 232]]

[0.866%*= (0.221)) 0685°* (0.285) |

First Sales (dummy) D9TE*** (D.23R)
Observations 408 517 408
Intermediate Variables Result
(H1a) SBIR Grant Confirmed
(H1b) Venture Funding Rejected
(H1c) First Sales Confirmed
28
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Funding

Venture

Inventor

+ Survival

Capital
Funding
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First Sales
(Product
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Analysis of Successful Exit
—,
. Inent " Industry
r.E"l = | incivement |+ | F e ee Sector
{Firm i) Wemy | | tfmd ] tem 9
S8IR Grant Campus I nd I it
) rcorporat termadate
{firm i) + Char. Yo |+ Staps
{firm ) Them 4] them i
Venture
Funding B Survival Analysis
(firrn i) W Unit: firm
B Dependent Variables
First Sales + Exit, SBIR Grant, Venture Funding, First Sales
(firm iy = Month, Year
\ J W Firm's Age: dummy variables by thresholds
* Exit 4 and 7 years
+ SBIR funding, venture funding, and first sales: 2 and 3 years

"E#30

Variables

Result

Inventor Involvement

SBIR Funding

Venture Funding

First Sales

N.S
+
+
N.S

VARIABLES
Tnventor Involvement (proportion)
SBIR Funding (dummy)
Venture Fundmg (dummy)
First Sales (dummy)

[-0226 (0.443)

a
Successfl Exit

@
Successfil Exit

(o @)

Age of Firm for IPOMEA (= 4-7 years)
Age of Firm for IPO/M&A (= T years)

1.793%%% (0.4T4)

2.267%%% (0.481)
4220%** (0.439)

A ATE** (0.427)

Biomedical Sector | -0.801** (D.37%) 0.716* (D.416)
Observations ) i 332 )
X#%31
Do mot circulate withoul permission.
SBIR Funding
Variables Result

Inventor Involvement

+

m @ [£3]
VARIABLES SBIR Funding SBIR Fuading SBIR Fusding
Inventor Involvement (proportion) [ 0.603%** (0.232) 0.610%** (0.232) 0.851%** (0. E'l]}]
First Sales (dummy) 0 552 % (0. 208) 0396 (0314)

IE of Inventor Involvemsent and Venture Funding

Stanford | APARC ...

Age of Firm for SBIR (= 2-3years) 0998° (0.321) TI59% (0.430) “1.362°%* (D.442)
Age of Ferm for SBIR (= 3yeass) -3.075%%* (0.168) 3.081°*% (0.168) -3.041°%% (D.173)
532 32

Observations. 32

E&32

Venture Funding

Do pot circulats without permission.

Variables Result
Inventor Invelvement N.S.
W @ e
VARIABLES Venture Fuading Venture Funding Venture Funding
Iaventor lavslvemeat (proporticn) |-0.0667 (0.181) 0.130 (0.182) 0.193 (0.239) |
First Sales (dummy) 3470%e (0 133)

IE of Inventor Involvemest and SBIR Funding

0448%%% (0 168)
- -0.966* (0.529)

Age of Fum for Venture Funding (= 3ycars)

Apge of Fum for Venture Fundmg (= 2-3years) | -1036"** (0.130)
-3.012*** (0.121)

-1032%** (0.133) -LOI3*** (0.153) ]

-2989*** (0.122) -2 859*** (0.128)

Obscrvations 533

APARC b2,

Stanford
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First Sales

Result

+

m @

Variables

Inventor Involvement

VARIABLES Farst Sales Furst Sales
Inventor Invol (p |_0.783** (0.327) 0.777** (0.33 F}_J
Venture Funding (dommy) 0.454%* (0.220)

Age of Firm for First Sales (= 2-3years) 1.282%** (0.209)

1.329%%% (0.220) 1
Age of Firm for First Sales (> 3years)

4006777 (0.241) ___-3.9597°7 (0.238)
532 532

Observations

Stanford | APARC it
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Results of Mediation Test

(Baron and Kenny 1986)

[

VARIABLES Successful Exit
Ieventor Involvement (proportion) -0.226 (D.443) |
Observations 532
Intermediate Variables Result
(H2a) SBIR Grant Rejected
{H2b) Venture Funding Rejected
(H2c) First Sales Rejected

APARC 525,

Stanford

SBIR
Funding |~ |
+
\ Venture
Inventor _— Capital + | Successful
Involvement apita Exit
+ Fundin
+ +
First Sales
(Product
Launch)
X%36
Do mot cinculate withoul permission.
Chronological Order
son . 2 < Venture .
Funding Funding
“‘\M ““'-MH /
< SBIR - -\ First
~._Funding . Sal
=>

First Venture

i ?
~ ’ -
Sales Funding
\\\\ / \\\\
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Binomial Test

Chronological Order Variables

SBIR | —*

| SBIR_VC =1
SBIR_VC =0

&[]

=
VC —> | SBIR |:>

Binomial tests

= the null hypothesis: event occurs randomly (the expected value of the erder comparison
dummy variable would be 0.5)

| E[SBIR_VC =1] = 0.5 ] [ E[SBIR_FS =1) =0.5 ] [ E[F5_VC=1]=0.5 ]

Stanford | APARC i:fi... S e
X%=38
Do mot circulate withoul permission.
SEIR_VC
Fi Ve s oo v T o]
=fo [e= 2o ] SBIR Funding
- T Venture
"f‘ — Capital
LT Eaa—— Lo= AT Funding
Map<os [Mapl=6f  JHep=0s /
1> 1) = G
Fs-t'rc First Sales
o i (Product
[2= preponicaiFs Ve [ imm 1 Launch)
[Hap-as ]
ip<o%
One
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Mediation Test (IT)
Intermediate Variables Pooled IT
(H2a) SBIR Grant Confirmed | Rejected
(H2b) Venture Funding Rejected | Rejected
(H2c) First Sales Confirmed | Rejected
(1) @
VARIABLES Survival Rate Survival Rate
Inventor Involvement (propartion) P.iﬁz (0.449) 0.452 [0.453]]
SBIR Funding (dummy)
Observations 87 87

Stanford | APARC ...

Do not cirmulate withou! permission.

Mediation Test (BM)

Intermediate Variables Pooled BM
(H2a) SBIR Grant Confirmed | Confirmed
(H2b) Venture Funding Rejected | Rejected
(H2c) First Sales Confirmed | Rejected
ay @ @
VARIABLES Survival Rate First Sales Sarvival Rate
Inventor lnvolvement (proportion)  [L023°°% (0380) | 0875%** (0.308)  [1.080%** (0383)]
Furst Sales (dummy) 0.907** (0.403)
Observations 262 34 262

Stanford | ApARC ==
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Mediation Test: Existence of Inventor Involvement

Intermediate Variables | Proportion | Dummy
[H2a) SBIR Grant Confirmed |Confirmed
(H2b) Venture Funding Rejected |Confirmed
(H2c) First Sales Confirmed |Confirmed
o @ 3
VARIABLES Survival Rate v Survival Rate

Inventer Involvement (dummy)
Venture Funding (dommy)
Observations

0.686*%* (0.151) 0.346%** (0.123) 0.616*** (0.156)

0.932%** (0.179)

408 533 408

Stanford | APARC:
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Conclusion

Inventor involverment does matter for the success of startups.
= Direct effects: SBIR, first sales, and survival
» Partial effect on venture funding

Mo direct effect on successful exit.

=

+ Inventor involvement matters until intermediate steps, but not for the
successful exit.
= Patentially, turnover of top management team may be effective for the
successful exit.

The results reconcile the two contradicting views of inventor involvement.

Stanford | APARC:
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New Research Question

The negative moderation effect of venture funding on inventor
involvement and SBIR funding is puzzling.

Compliments vs Substitutes

Potential Explanation: Two Types of Startups
= Low-growth startups

More inventor invalvement = SBIR funding = Survival
* High-growth startups

Less inventor involvernent = Venture Funding = Successful Exit

Stanford | APARC:
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Practical Implications for Practitioners

Entrepreneurs & Inventors’ Perspective
* Inventor involvement matters until intermediate steps.
= The turnover of top management team may be effective.
* appropriate timing: after the SBIR funding or product launch

Investors’ Perspective
+ Distinguish high / low growth firms
* SBIR Funding & venture funding are potentially substitutes

APARC &

Stanford
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* New dataset: date of bankruptcy
* Characteristics of the founding team

* High-growth vs Low-growth Firms

+ The impact of regional city-level characteristics impact

= Analyzing the impact of the federal research grants (DoD, NSF, NIH)
* New dataset: Non-patent based university-based startups

* Can we generalize our results?

Do mot circulats withoul permission.

Future Research

+ Student vs Faculty
+ Gender and Ethnicity

» Other universities, states, or countries?

» Public vs Private Universities

Stanford | APARC ...
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kanstaka@kanetaka-maki.org
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