THE BEST OF TIMES OR
THE WORST OF TIMES?:
THE EVOLVING WORLD OF
VENTURE CAPITAL

Josh Lerner

Harvard Business School



The good news

Long drought seems
to be over.
Venture capital

offers attractive
returns again.

But there are a few
catches!
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Venture capital fundraising
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Venture capital returns: IRRs
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Venture capital returns: PMES

o ForVC !un!s, samp‘e average per!ormance o!VC !un!s IS greater t!an 1.0, Eut

sample median is less than 1.o.

- VCfunds outperformed in 1990s and underperformed in 2000s, irrespective of
relevant index (or beta for S&P 500).

Standard and Tailored PMEs by Vintage Year Averages- VCs
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Value

Public Market Index
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Note: Based of VCs with vintage years 1984-2008. The authors use multiples of the S&P 5oo to approximate the effect of betas of 1.5 and 2.

Source: Harris et al., July 2013, p. 36.

PROPRIETARY AND CONFIDENTIAL



But large lurking guestions
-4

- Constancy of geographic patterns?

- Stability of existing firm pecking order?

- Impact of shifts in LP preferences?
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1. WIll geography change?

Traditionally, venture capital
concentration.

Many reasons to think that barriers to
distance are changing?

What does this imply for strategy?
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The historical case for focus:

Evidence from the U.S.
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IPO rate for U.S. VCs
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The U.S. case (continued)

And not just due to lack of funds:

Small Business Innovation Research
program established in 1982 to make small
awards to high-tech firms.

Supposed to be on merit, but many
pressures to make awards everywhere.

Compared growth of awardees in 10 years
after award with matching firms.
= Lerner [1999].
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Change In employment
S22 4
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And true globally as well...

Look at net IRR by venture and growth
equity funds in developed and developing
world:

Define developing as everything outside

U.S., Canada, Western Europe, Japan,
Australia and New Zealand.

Base classification on which nation had
most private equity investment from fund,
not stated goal.

Obtain investment data from
SDC/VentureXpert.
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But changes underway: Geographic distribution
of venture capital
S 1
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Contrasting views

Elite cities are constant:
Strength of historical patterns.
Stickiness of venture relationships.
Abilities of major groups to “scale.”

Alternative view:

Potential for a fundamental change in
geography of innovation.

Limitations to scaling of venture model.
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2. WIll established order continue
to hold?

B2 1
- Venture industry has been remarkably
constant.

- Persistence in performance.

- But established order coming under
stress today.
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Returns of U.S. venture funds

(ce]
—

d(nuadiad yiT
3)1uadiad Yy
3j1uadiad yiz

Anuaad yipT
3|1uadiad YIeT
3|1uadiad yigt
3juadiad YT
3|1uadiad yizez
3|1uadiad yisz
3|1ua2J4ad Y18z
3juadiad yite
nuasiad Yyipe
nuasad yisg
nuasiad Yyiow
nuadiad Yiey

nuasiad yigs
nuassad yisg
3l1uadiad yigs
Fuadiad yitg
.‘_Emu._mn_ Uyiyog
.__Emu._mn_ yi/o
.:Emu._mn_ W0/
.:Emu._mn_ g/

800.00
700.00
600.00
500.00
400.00
300.00
200.00
100.00

Ics. PROPRIETARY AND CONFIDENTIAL

Venture Econom

Source



Returns of European venture
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Inter-quartile ranges and medians for asset

classes
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Fund sequence number

Predicted Relative IRR

Final category includes 10th and higher funds,
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Positive relationship
between IRR and fund
seguence number.

First time funds perform
especially poorly.

Regression results control
for vintage year effect,
fund category and fund
size.
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One caveat
S22
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Persistence of performance
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Medium
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Source: Kaplan and Schoar [2005]

High likelihood that the
next funds of a given
partnership stays in the
same performance bracket

=» Persistence.

1% boost in past
performance — 0.77%
boost in next fund’s
performance.
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But limiting factor: Fund size
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Looking at venture and buyout
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Change In fund size and returns

» \ Negative relationship
\ between change in IRR
\ and change in fund size
W for a given firm.
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Explanation 1: Partner to size
ratio
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Explanation 2: Specialization over

time
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. Difference In deal success rate
o | — - - -~ —— —————

- Specialist firms are

3%t more likely to have
successful deals.
2% o l.e., 30% vs. 32.1%

vs. 33.1%.

- Partners’ focus
especially matters.

1%77

0%+~ _ _
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Specialized Specialized Generalist
People People People
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And “persistence of persistence” Is
being questioned

Recent empirical studies concur on persistence during the 1990s,
and agree that the effect has diminished for some or all PE sectors
during the 215t century. Why?

GP competition has made consistently above average returns
increasingly rare.

Entry of accelerators, angel groups, etc.

Operational improvements may have overtaken deal origination as a
primary driver of VC success, in essence levelling the GP playing field
by favoring skill over resources:

This may have led to a “changing of the guard” in terms of top funds.

= Ewens and Rhodes-Kropf (2013) show that the partner’s human capital
Is 2x-5x more important than the VC firm’s organizational capital (“brand
value’) in explaining performance.

Persistence in VC is more questionable than ever,
and much more research needs to be done.

PROPRIETARY AND CONFIDENTIAL



Alternative perspectives

Established order Change is coming:
will remain: Difference of VC
Constancy of from I-banking,

performance over law.
time.

Local nature of
Increased fivit
importance of actvity-—
brand. Organizational
Globalization challenges
bring benefit to associated with

the best. scaling.
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3. Questions about where the money

will come from?
o2 4
- Two dimension of change...
o Entry of venture alternatives.

= Angel groups, corporate venturing, accelerators...
= Will focus here on latter.

o Shift in priorities among traditional capital
sources.
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Incubators/Accelerators

Not the first time for this movie!

Date back to 1950s.
Huge in the Internet boom.

Now seeing a resurgence.

As of October 2012, 1,250 incubators in US.

~7.,000 incubators worldwide.

As of 2014, estimated 300-2,000 accelerators on
SIX continents.

Source: 2012 State of the Business Incubation Industry, National Business Incubator Association, ,- Daniel C. Fehder and Yael
V. Hochberg, “Accelerators and the Regional Supply of Venture Capital Investment,” Paper Presented at NBER/KAIST conference, September 2014.
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http://www.nbia.org/

Sponsorship of North American
Accelerators (as of 2012

Multi sponsor_,  For-profit

.
5

Source: 2012 State of the Business Incubation Industry, National Business Incubator Association, www.nbia.org,

PROPRIETARY AND CONFIDENTIAL


http://www.nbia.org/

Focus of North American

accelerators

Industry focus

Mfg.

Service/other

Source: 2012 State of the Business Incubation Industry, National Business Incubator Association, www.nbia.org,
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Private accelerators

Avoid “Incubator’ name—*Sounds as If it's on
life support.”
Accelerator is more uplifting, entrepreneurial.

Privately funded groups usually take equity (5-
7% equity for $22- $150K). Offer co-working
space and services.

Y-Combinator, Launchpad LA, MuckerLab, Amplify,
StarteEngine, TechStars, etc.

Competitive entry.
Short tenure (3-4 months).

Test viabilict)}g of start-ug vs. the real world.
PR R O E

. . IE'LARY_AND NFID NTIA|_ .,
Daniel C. Fehder and Yael V. Hochberg, “Accelerators and the Regional Supply of Venture Capital Investment,” Paper Presented at NBER/KAIST

conference, September 2014.




University-based accelerators
(UBAS)

Historically: nurture vulnerable nascent businesses.
Longer stay: 1-4 years.
n May then move to other Space on campus.
Universities rarely take equity but may restrict
support to teams with at least one current or former
student.
Sometimes limited to engineering school.

May invest ($1K - $20K).
Track record open to question.
But little recent academic research.

Effort among top schools to apply lessons of private

accelerators.
PROPRIETARY AND CONFIDENTIAL



Benefits of University-based
Accelerators (UBAS)

Provide shared facilities.

Offices, administrative staff, access to financial
support.

Grant and VC.

Establish partnerships.

Transfer knowledge and expertise from university
to economy at large.

Generate economic development.

Best examples are also in VC-hotbeds (Silicon
Valley/San Diego; Boston).

PROPRIETARY AND CONFIDENTIAL



UBA model

University links academics, graduates, students to
resources.
Provide office space, administrative support,
mentorship, connections.
Sometimes provide money.

Link with big corporations who will provide funding in
exchange for access to product development.

Question on IP protection.

If too draconian, stifles innovation (even in classrooms).

Better to be generous.
= Google paid annual $400K royalty to Stanford until 2011.
= Stanford sold Google stock at IPO for $15.6M.

PROPRIETARY AND CONFIDENTIAL



Theory: UBAS help companies throughnh the
“five stages” to achieve entrepreneurial

---------------------------------------- “Phesed

Phase 5
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Fig. 2. Characteristics of Gremner’s growth model (Greiner, 1972).

Source: Cited in Maura McAdam & Rodney McAdam, “High tech start-ups in University Science Park incubators,” 7Technovation, V. 28, 2008.



Importance of interventions change
over time.

McAdam & McAdam (2008) did extensive interviews
with 18 high-tech spin-outs from University Science

Park incubators in Ireland. Determined the following
benefits:

Support:

Founder can focus on developing product, not finding
telephone service.

Credibility:
For young firm, “real business address” is helpful.

For older firm (3+ years), being in the accelerator is akin
to living in your parents’ basement.

Advice/support:

Significant help in accessing and preparing for VC
financing.
Regardless@frag@ry AND CONFIDENTIAL

Source: Maura McAdam & Rodney McAdam, “High tech start-ups in University Science Park incubators,” Technovation, V. 28, 2008.



How well did they work?

Surprisingly little recent comparative analysis.

Analysis from the prior wave found little impact:

Colombo & Delmastro (2002) found marginal
differences between UBA-based and independent
start-ups.

Easier for UBA groups to access public subsidies, adopt
advanced tech, and participate in international R&D
programs.

But no more innovative or better performing.
George et al. (2002) found UBA-based start-ups

were more innovative but not necessarily more
financially successful.

Others found no difference.
PROPRIETARY AND CONFIDENTIAL



How well did they work? (2)

Ensley and Hmieleski (2005) compared the
top management team composition, dynamics,
and performance between 102 UBA-backed
high-tech start-ups and 154 comparable
Independent companies.

UBA-based star-ups have more homogeneous
mgmt. teams with weaker dynamics.

And were lower-performing in net cash flow and
revenue growth.

UBA-groups: 43% growth/year; cash flow of -
$123,760.

Independent: 78% growth/year; cash flow of
+$90,156r0PRIETARY AND CONFIDENTIAL



Much depended on the tech transfer
model

Success of UBAs depends in part on the tech
transfer model.
Licensing for equity.
Less strongly associated with new venture creation.
But long-run higher rate of return.

Licensing for sponsored research.
Most associated with new venture creation.

Least associated with existence of a UBA.Licensing
for cash.
Most common but least associated with new venture
creation.

PROPRIETARY AND CONFIDENTIAL

Source: Markman et al., “Entrepreneurship and university-based technology transfer,” Journal of Business Venturing, 20 (2005).



Best practices for UBAsS

Less stringent affiliation requirements.

Stanford: one founder with a material stake must
have been enrolled in or held a post-doc or
faculty appointment at Stanford in the past 4
years.

Lots of talented mentors and advisors.

2011-2013: Stanford accepted 90 companies,
graduated 60.

85% of graduates received more than $100M
funding Iin total.

PROPRIETARY AND CONFIDENTIAL



Australia’s experience

Building on Information Technology Strengths
(BITS) launched in 1999 with $158M from Telstra
sale.

11 incubator centers for SMEs in IT and Telecom.
Additional funding in 2001 and 2004.

Issues: most successful entrepreneurs may have
been those running the incubator.
7 of the incubators gave less than 50% of funding in
cash to incubated firms.

Worst example gave 31%.

Most successful firms from InQbators, which gave 95% of
its funding to its firms.

PROPRIETARY AND CONFIDENTIAL



Australia’s experience (2)

And some incubators created impediments to
success!

Required start-ups to use in-house services
rather than best or lowest-cost.

Charged above-market fees for telephone and
rent.

And threatened to expel firms that did not use these
services.

Later funding linked to performance of portfolio
companies.

PROPRIETARY AND CONFIDENTIAL



But gold-standard are private
accelerators

Halo of acceptance.
Lower acceptance rate than lvy-league schools.
Contacts with “superstars.”
Buzz of being with really smart, creative people.

Aligned interests.

Because accelerator operator has equity share,
chooses best companies.

Regardless of location.
Incentivized to offer effective support quickly.
Eager to see company succeed or fail fast.

New generation of UBAs attempt to build on these
examples.

PROPRIETARY AN FID
Daniel C. Fehder and Yael V. Hochberg, “Accelerators ang];e Regional ijpl of Ventur e'\JIap|ta|'lnvestment " Paper Presented at NBER/KAIST

conference, September 2014.



U.S.-based accelerator programs
founded 2005-2012 (primarily for-
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Impact of for-profit accelerators

Hochberg & examined 59 accelerators that
had graduated at least 2 classes.

Determined that they did impact the regional
entrepreneurial ecosystem.

Metro areas with accelerator showed more seed and
earl-stage financing activity.

= Significant externalities.
Indicates that accelerator activities that attract VCs

to the area (demo days, etc.) may increase the
exposure of non-accelerated companies in the area

to the Iinvestor.

PROPRIETARY AND CONFIDENTI
Daniel C. Fehder and Yael V. Hochberg, “Accelerators ang];e Regional Q upply of Venture'\éapél"l nvestment,” Paper Presented at NBER/KAIST

conference, September 2014.



Impact of accelerators
S

City/Accelerator | Pre- Post- Of these,
accelerator accelerator accelerator
companies time pd. graduates
financed (avg) | companies financed

financed

Boulder/TechStars 4.80 10.7 2.30

Cincinnati OH/The 0.55 4.0 1.45

Brandery

Post Accelerator Impacts in the region:

- Average VC activity overall increases from a mean of 1.75 deals per
year to 3.5 deals per year (104.3%).

- Increase of 85.6% in number of distinct seed and early-stage investors.

- 1,830% increase in seed and early-stage funding.

Daniel C. Fehder and Yael V. Hochberg, * Accelggt)oEsB\rI]E-LAE egional

conference, September 2014.

YN Rpcp:h(/) OIN\IlzeIn[t)uIr:_el\éapltah nvestment,” Paper Presented at NBER/KAIST



Implications for policy

UBAS face a dilemma:

Funding current students/graduates/ professors vs.
funding best opportunities that apply their technology
regardless of team affiliation.

Making money on current technology vs. long-term

bet on equity In very risky start-ups.
How have things changed for UBAs from the
earlier experiences?

Learn lessons from private accelerators.

Or team with them.

Or encourage them to open nearby.

Substantial spill-over benefits!

More on this later in the program!
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And also about capital
SOUICES...

Enormous interest on part of LPs today about
bypassing GPs by investing directly:
Sovereign funds, funds-of-funds, endowments,
pension funds, and even family offices...
Preqin, 2013:

= 43% of LPs are actively seeking co-investment rights,
11% of LPs are strongly considering.

= 65% of investors expect to increase their allocations to
co-investments (9% expect to reduce).

More broadly, there many assertions but little
evidence.
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Easy to understand motivation

Payments per partner per fund, based on 240+
PE/VC partnerships ($MMs):

VC LBO
Carried interest: 5.2 10.1
Management fees 10.6 18.5
Other fees: 1.3 4.1
Total 17.1 32.7

= Metrick and Yasuda [2010]

PROPRIETARY AND
CONFIDENTIAL



A Initial effort to assess

The data is proprietary: Collaboration of 7 large LPs.
Fang, et al. [2013]

Complete cash flows for 391 direct investments made by
a set of large institutions between 1991 and 2011

$23 B capital invested ($14B (61%) co-investments, $9B solo
Investments).

Cash flows are net of fees (relevant for co-investments).
In some analyses, back out also estimated costs of running
programs.

Seven investors are younger and larger than typical LP;
probably more sophisticated.

Distribution of outcomes of deals (e.g., IPO, bankruptcy)
look similar to direct deals in CapitallQ.
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Comparing Performance

“Best” measure: performance relative to public markets
(PMES):
Direct investments beat public market.
But so do PE funds.
Better to compare direct investment PMESs to funds’:
Direct buyouts outperform funds in 1990s, but not after.

Direct venture capital underperforms in 1990s; and even more in
2000s.

IRRs and multiples similar to PMEs:
Little evidence of outperformance relative to funds.
Sharp deterioration of relative performance in 2000s.
Venture capital directs do particularly poorly.

Also, better performance by solo investments than co-

Investments.
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Why poor co-investment
performance?

Bad timing:
Concentrated in hot markets about to turn down.

Big deals:

Median deal is 3x the size of the deals done by same
GPs around the same time.

Bad deals:
Later rounds at higher valuations.
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Comparing co-investments to the

same fund performance
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When do solo deals do well?

Local deals.
Buyout deals.

Deals when economy Is relatively robust (less
need for intervention?).

- “Plain vanilla” transactions when better
iInformation, less need for special skills?
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Raises many questions about
going It alone

Warning: This is a backwards-looking sample!
Numerous cautions to LPs considering such
Initiatives:

But tremendous momentum behind such initiatives.
Will VC suffer as a result?

Or will LPs discover new approaches?
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A few predictions

Venture activity is unlikely to disappear.
Globalization is likely to accelerate.
Established order will be disrupted.

Increasing emphasis on value added will
create opportunity for corporations and
others.
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Final thoughts

Time of extraordinary flux in venture
world.

Time to question many of fundamental
“rules” of industry.

No easy answers... but likely to see
substantial opportunities...
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Thank you!

Josh Lerner
Head, Entrepreneurship Unit
Harvard Business School
Boston, MA 02163 USA
1-617-495-6065
Jjosh@hbs.edu
www.people.hbs.edu/jlerner

@joshlerner ,
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