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Venture capital

• Venture capital emerged in 1946 with the American Research and Development
Corporation in Boston formed to invest in ventures formed during WW2 (took of
with ERISA in 1979)

• Intense screening of business plans

• Provision of monitoring

• Provision of capital

• Staged financing

• Return of capital and profits to outside investors

• Venture capital as an institution evolved to counter problems that arise because of

moral hazard and asymmetric information
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The structure of venture capital (Da Rin, Hellmann and Puri 2013)
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The growth of the venture capital industry (Lerner and Nanda 2020)
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The growth of the venture capital industry (Lerner and Tåg 2013)
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The growth of the venture capital industry (Lerner and Tåg 2013)
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The importance of venture capital (Lerner and Nanda 2020)

Under 0.5% of new ventures obtain venture capital (Puri and Zarutskie 2012)
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Causality vs selection

• Kortum and Lerner (2000) on patenting and innovation
• Study association between VC and patenting (industry level) 1965 and 1992

• Use the Prudent man rule change in 1979 to ERISA

• VC was less than 3% of R&D in 1983-1992, but was responsible to 8% of innovation
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Causality vs selection

• Bernstein, Giroud and Townsend (2016) on monitoring and advice

• Ideal experiment:

• Randomly provide some firms with VC funding

• Randomly vary VC involvement after initial investments have been made

• Allows identification of the VC effect holding selection effects fixed

• Bernstein, Giroud and Townsend (2016):

• Introduction of new airline routes that reduce travel time between VC firms and

portfolio companies (mean reduction of 126 minutes)

• Focus only on introductions after investments have been made

• Survey: 90% of surveyed VC agreed that direct flights lead to more visits
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Causality vs selection

• Empirical model:

yijt = � � Treatment ijt + 
′Xijt + �ij + �MSA(i) � �t + �MSA(j) � �t + �ijt (1)

• With:

• i is portfolio company

• j is VC firm

• t is year

• y is innovation/IPO

• Treatment is 1 if a new route opened up between i and j
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Data

• Thomson Reuters’s VentureXpert database

• detailed information about the dates of venture financing rounds, the investors, and

portfolio companies involved, the estimated amounts invested by each party, and the

ultimate portfolio company outcome.

• detailed information on the location of each VC firm and portfolio company

• Innovative output of portfolio companies from the NBER Patent Data Project

• Airline routes are obtained from the T-100 Domestic Segment Database/and

ER-586 Service Segment Data
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What do venture capitalists say reduced travel times do?
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Effects on innovation and exits

• Patents: 3.1-3.7%

• Citations: 5.7-7.4%

• IPO: 1.0%

• Acquisition/IPO: 1.1-1.4%
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Venture capital

How do venture capitalists make decisions?
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How do venture capitalists make decisions?

ˆ Gompers, Gornall, Kaplan, and Stebulaev 2020:

ˆ From where do deal opportunities originate?

ˆ How does the selection process work (stages)?

ˆ Which are the most important investment criteria?

ˆ How long does the investment process last?

ˆ Which quantitative measures are used?
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Sample
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Sample
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Deal sourcing
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Deal screening
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Deal screening
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Investment process
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Financial metrics

25



Financial forecasting
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Venture capital

Venture capital and experimentation
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Entrepreneurship as experimentation (Kerr, Nanda, Rhodes-Kropf 2014)

ˆ Entrepreneurship is fundamentally about experimentation

ˆ Knowledge required to be successful is hard to know in advance.

ˆ Example: Sequoia's investment (12.5m to 4B) in Google that many VCs passed on
(Bessemer partners: "how can I get out of this house without going anywhere near
your garage?")

ˆ Entrepreneurship involves true uncertainty, not only risk with known probabilities and
outcomes (Knight 1921)

ˆ Return distribution has low median, but high variance

ˆ Even top professionals cannot predict which startups success (1B USD over 10y)
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Entrepreneurship as experimentation
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Entrepreneurship as experimentation
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The process of experimentation

ˆ Experimentation allows entrepreneurs/investors to learn about viability

ˆ Investment project
ˆ Investment cost to commercialize: 110 EUR
ˆ Worth 0 with probability 99% and 10 000 EUR with probability 1%
ˆ Expected value: -10 EUR

ˆ Suppose:
ˆ Entrepreneur/investor can pay X EUR to know if the probability of success is 10%

instead of 1%
ˆ Yes: Expected value is now 1000 EUR - 110 EUR = 890 EUR
ˆ No: Expected value: -10 EUR
ˆ Worth payingX < 89 EUR (10% of 890 EUR) to learn about viability
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The process of experimentation and venture capital

ˆ Experimentation:
ˆ Tests that resolve uncertainty and creates a real option value
ˆ Useful when initial information is highly valuable
ˆ Useful when costs to learn about viability are low (for investor AND entrepreneur)

ˆ Venture capital funds:
ˆ A portfolio of tests across a number of highly uncertain ideas with skewed economics
ˆ Once a test is positive: the VC fund invests aggressively (compare to example above)
ˆ Needs to invest early to be able to later invest aggressively
ˆ Thus VC use staging to invest in projects with low experimentation costs and

potential for aggressive scaling

ˆ Compared to mutual funds that provide diversi�cation and not need to invest �rst
to have access later
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Frictions in the experimentation process

ˆ Cost-related frictions
ˆ Open source/cloud computing has lowered costs from 5M to 50K in a decade
ˆ Lean startups and "minimum viable products"
ˆ Crowdfunding, accelerators, and angel groups have boomed as capital requirements

went down
ˆ However: costs a�ect industry focus of VC �rms

ˆ Organizational frictions
ˆ Key to be able to terminate projects (don't "throw good money after bad")
ˆ Best VC funds tend to have high termination rates
ˆ Di�cult to terminate projects in large �rms due to soft budget constraints and

career concerns
ˆ Outside evaluation can help (co-investments, tenure process ect)
ˆ "Tolerance for failure" important at all levels (individual, �rm society)
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Frictions in the experimentation process

ˆ Continuation and �nancing frictions
ˆ Financing risk: cyclicality in VC funding means that money might not be available

when needed for scaling
ˆ Taking on larger investments (longer "runways") means �nancing risk is lower, but

abandonment is harder
ˆ Note: most innovative �rms may need "hot markets" to drive initial

commercialization

ˆ Institutional frictions
ˆ Democratizing entry and facilitating e�cient failure
ˆ Bankruptcy law and limited liability can encourage experimentation
ˆ Strong employment protection laws limit �rms ability to adjust scale and pivot
ˆ Property rights, rule of law, public equity markets, and appropriate taxes allows

capitalizing on success
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Summary: the process of experimentation

ˆ Experimentation allows entrepreneurs/investors to learn about viability

ˆ Venture capital funds:
ˆ A portfolio of tests across a number of highly uncertain ideas with skewed economics
ˆ Once a test is positive: the VC fund invests aggressively (compare to example above)
ˆ Needs to invest early to be able to later invest aggressively
ˆ Thus VC use staging to invest in projects with low experimentation costs and

potential for aggressive scaling

ˆ Several frictions:
ˆ Cost
ˆ Organization
ˆ Continuation
ˆ Institutional
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Cost of Experimentation and the Evolution of Venture Capital

ˆ Ewens, Nanda and Rhodes-Kropf (2018)
ˆ Documents how the VC industry have evolved as a result of technological shocks
ˆ Technology lowered costs of experimentation
ˆ VC funds started to implement "spray and pray": little funding and governance
ˆ Shift in the focus of the VC industry

ˆ Amazon Web Services (2006)
ˆ Introduced ability to rent hardware in small increments (up front �xed costs became

variable costs)
ˆ Lowered start-up and scaling costs
ˆ Lowered scaling costs
ˆ Example: Dropbox ran 2007-2015 on AWS, now has own servers
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Cost of Experimentation and the Evolution of Venture Capital

VC will only invest ifp1(pSV � Y ) � X > 0 supposing thatpF V < Y
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Cost of Experimentation and the Evolution of Venture Capital

ˆ VC will only invest ifp1(pSV � Y ) � X > 0. If X falls, then:
ˆ VC �rms make more investments (expression above is more likely to hold)
ˆ If partners are limited, then less governance per investment
ˆ Marginal venture of "lower quality" (V is lower)
ˆ Marginal venture is "riskier" (p1 is lower)
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Cost of Experimentation and the Evolution of Venture Capital

ˆ Data:
ˆ Correlation Ventures, VentureEconomics and VentureSource
ˆ First round investments between 2002 and 2010
ˆ About 9000 �rms �nanced by 2800 unique investors

ˆ Empirical design:
ˆ Di�erence-in-Di�erences
ˆ AWS introduction in 2006 = "After"
ˆ Narrow industry exposure to AWS = "Treated"

Yjit = � 1 Treated i � Post t + � 2Xi + 
 t + � j + � jit (2)
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Ratio of investments (treated/control)
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DiD: Capital raised

Initial capital invested is 15-27% lower or 670k to 1300k USD lower
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Log total investments in quarter industry

Active: at least 3 investments in pre-period

Increase is 1.5 investments per firm out of a mean of 10-15 investments
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Governance through board seats

14-21% lower probability of board seat
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