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DURING THE PAST twenty years, commitments to the U.S. venture cap-
ital industry have grown dramatically. This growth has not been uni-
form: it has occurred in concentrated areas of the country, and peaks in
fundraising have been followed by major retrenchments. Despite the
importance of the venture capital sector in generating innovation and
new jobs, few academic studies have explored the dramatic movements
in venture fundraising.

In this paper we examine the forces that affected fundraising by
independent venture capital organizations from 1972 through 1994. We
study both industry fundraising patterns and the success of individual
venture organizations. We find that regulatory changes affecting pen-
sion funds, capital gains tax rates, overall economic growth, and re-
search and development expenditures, as well as firm-specific perfor-
mance and reputation, affect fundraising. The results are potentially
important for understanding and promoting venture capital investment.
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Various factors may affect the level of commitments to venture cap-
ital organizations. James Poterba has argued that many of the changes
in fundraising could arise from changes in either the supply of or the
demand for venture capital.! When we refer to the supply of venture
capital, we mean the desire of investors to place money into venture
capital funds. Demand is then the desire of entrepreneurs to attract
venture capital investment in their firm. For example, decreases in
capital gains tax rates might increase commitments to venture capital
funds through increases in the desire of taxable investors to make new
commitments to funds as well as through increases in the demand for
venture capital investments when workers have greater incentives to
become entrepreneurs. Our research methodology attempts to distin-
guish between supply and demand factors that affect the quantity of
venture capital.

We find that demand-side factors appear to have had an important
impact on commitments to venture capital funds. Capital gains tax rates
have a significant effect at the industry, state, and firm levels. Decreases
in the capital gains tax rates are associated with greater venture capital
commitments. The effect, however, appears to occur through the de-
mand for venture capital: rate changes affect both taxable and tax-
exempt investors. Similarly, R&D expenditures, especially expendi-
tures by industrial firms, are positively related to venture investments
in particular states.

We also find that the Department of Labor’s clarification of its ‘‘pru-
dent man’’ rule, which enabled pension funds to freely invest in venture
capital, and the performance and reputation of individual venture firms
influence fundraising. Higher recent returns (as measured by the value
of equity held in firms taken public) lead to greater capital commitments
to new funds. Older and larger organizations also attract more capital.
Finally, we examine factors that affect venture organizations’ decisions
to raise funds targeted at early-stage, start-up firms. These funds are
potentially the most important for generating new companies and in-
novation. We find that smaller, West Coast venture organizations are
more likely to have raised an early-stage venture fund.

1. Poterba (1989).
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The Institution of Venture Capital

Many new firms require substantial capital.? A company’s founder
may not have sufficient funds to finance company projects and might
therefore seek outside financing. Entrepreneurial firms that are char-
acterized by significant intangible assets, expect years of negative earn-
ings, and have uncertain prospects are unlikely to receive bank loans
or other debt financing. For many of these young companies, the tre-
mendous uncertainty and asymmetric information may make venture
capital the only potential source of financing. Venture capital organi-
zations finance these high-risk, potentially high-reward projects, pur-
chasing equity stakes while the firms are still privately held. Venture
capitalists have backed many high-technology companies including Ap-
ple Computer, Cisco Systems, Genentech, Intel, Microsoft, Netscape,
and Sun Microsystems. A substantial number of successful service firms
(including Federal Express, Staples, Starbucks, and TCBY) have also
received venture financing.

Venture capitalists are often active investors, monitoring the prog-
ress of firms, sitting on boards of directors, and meting out financing
based on the attainment of milestones. Whereas banks monitor the
financial health of firms that they lend to, venture capitalists monitor
strategy and investment decisions and take an active role in advising
firms. Venture capitalists often retain important rights that allow them
to intervene in the company’s operations when necessary. In addition,
these capitalists provide entrepreneurs with access to consultants, in-
vestment bankers, and lawyers. Alon Brav and Paul Gompers have
shown that venture capital backing adds value even after the initial
public offering: the returns of venture-backed companies are substan-
tially better than those without venture capital in the five years after
going public.?

The first modern venture capital firm, American Research and De-
velopment (ARD), was formed in 1946 by MIT President Karl Comp-
ton, Harvard Business School Professor Georges F. Doriot, and local
business leaders. A small group of venture capitalists made high-risk

2. Much of this discussion is based on Gompers and Lerner (1996).
3. Brav and Gompers (1997).
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investments in emerging companies that were based on technology de-
veloped for World War II. The success of the investments ranged
widely: almost half of ARD’s profits during its twenty-six-year exis-
tence as an independent entity came from its $70,000 investment in
Digital Equipment Company in 1957, which grew in value to $355
million. Because institutional investors were reluctant to invest, ARD
was structured as a publicly traded, closed-end fund and marketed
mostly to individuals.* The few other venture organizations begun in
the decade after ARD’s formation were also structured as closed-end
funds.

The first venture capital limited partnership, Draper, Gaither, and
Anderson, was formed in 1958. Imitators soon followed, but limited
partnerships accounted for a minority of the venture pool during the
1960s and 1970s. Most organizations raised money either through
closed-end funds or small business investment companies (SBICs), fed-
erally guaranteed risk-capital pools that proliferated during the 1960s.
Although the market for SBICs in the late 1960s and early 1970s was
strong, the incentives to take greater risks than government guarantees
created ultimately led to the collapse of the sector. The annual flow of
money into venture capital during its first three decades never exceeded
a few hundred million dollars and usually was much less.

One change in the venture capital industry during the past twenty
years has been the rise of the limited partnership as the dominant or-
ganizational form. Limited partnerships also have an important advan-
tage that makes them attractive to tax-exempt institutional investors:
capital gains taxes are not paid by the limited partnership. Instead taxes
are paid only by the (taxable) investors. Venture partnerships have
predetermined, finite lifetimes (usually ten years, although extensions
are often allowed). Investors in the fund are limited partners. To main-
tain limited liability, investors must not become involved in the day-
to-day management of the fund.

The Economics of Venture Capital

The predominance of limited partnerships in the venture capital in-
dustry—the typical venture organization raises a fund every few

4. Liles (1977).
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Figure 1. Supply and Demand in Venture Capital
Price
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Source: Authors’ construction. Equilibrium before the clarification of ERISA is represented by Q,. After ERISA, the supply

curve shifts from S, down to S, (A) and the new equilibrium quantity of venture capital is Q.. Capital gains tax reductions move
both demand to D, (B) and supply to S, (C) and the equilibrium quantity of venture capital moves to Q,.

years—makes it easier to track venture fundraising. We can therefore
examine marketwide and firm-specific influences on fundraising.

Supply and Demand in Venture Capital

In this section we develop predictions about what factors might in-
fluence the quantity of venture capital in an economy. To understand
the mechanism through which these factors work, it is important to
discuss supply and demand in the venture capital market. Figure 1
presents a simple illustration of equilibrium in the venture capital mar-
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ket. The supply of venture capital is determined by the willingness of
investors to provide funds to venture firms. The willingness of investors
to commit money depends on the expected rate of return on venture
investments. Therefore, in the venture capital market, price is the ex-
pected rate of return on new venture capital investments. Higher ex-
pected returns lead to a greater desire of investors to supply venture
capital—that is, like most supply schedules, this one slopes upward.

The demand schedule is simply the number of entrepreneurial firms
seeking venture capital that can supply a particular expected rate of
return. As the price increases, that is, as the expected return increases,
fewer entrepreneurial firms demand capital because the number of proj-
ects meeting that threshold declines. The demand schedule therefore
slopes downward.

We discuss the equilibria in the supply and demand framework by
examining the quantity of venture capital. Although any supply and
demand equilibrium also implies a particular price (an expected rate of
return), we cannot measure the anticipated rate of return in the venture
capital market. Nor does the actual rate of return provide a useful proxy.
Returns from venture capital investments can only be observed many
years after the original investments because private firms are valued at
cost until they are sold or taken public many years later. Because of
these accounting policies, the stated returns for venture funds are ex-
ceedingly variable and somewhat misleading.® We feel fairly comfort-
able that the expected rate of return, or price, does not vary much across
the sample period. As we discuss later, however, supply curves for
venture capital are likely to be very elastic. Thus changes in equilibrium
will have a significantly larger effect on quantities than on prices.

The supply schedule for venture capital is likely to be flat. Investors
choose to place money in financial assets because of their monetary
returns. Because close substitutes for these cash flows exist, either
through a single security or combination of securities, investors have a
particular expected return on venture capital that just compensates for

5. See the discussion in Gompers and Lerner (1997). In addition, practices of re-
porting valuations of companies are often very different from one venture organization
to another. Finally, information on fund returns is closely guarded, and even the
intermediaries who specialize in compiling the data do not have very comprehensive
coverage.
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the systematic riskiness of the investments.® If perfect substitutes for
venture capital existed, the supply curve should be totally flat. We draw
supply curves as sloping slightly upward in figure 1. One source of an
upward slope would be differential taxes. Because the return on venture
capital investments is taxable, investors with higher tax rates would
require progressively higher expected rates of return to induce them to
invest in venture funds versus some tax-free investment.

The Employment Retirement Income Security Act and
Venture Commitments

One policy decision that potentially had an effect on commitments
to venture funds through supply changes was the Department of Labor’s
clarification of the ‘‘prudent man’’ rule in the Employment Retirement
Income Security Act (ERISA). Through 1978 the rule stated that pen-
sion managers had to invest with the care of a prudent man. Conse-
quently, many pension funds avoided investing in venture capital en-
tirely: it was believed that a fund’s investment in a start-up company
could be viewed as imprudent. In early 1979 the Department of Labor
ruled that portfolio diversification was a consideration in determining
the prudence of an individual investment. Thus the ruling implied that
allocating a small part of a portfolio to venture capital funds would not
be seen as imprudent. The clarification opened the door for pension
funds to invest in venture capital.

We conjecture that the supply curve for venture capital before the
clarification of ERISA might have looked like S, in figure 1. The upward
inelastic segment of S, results because pension funds, which control
substantial amounts of capital, were unable to invest in venture funds.
The supply of venture capital may have been limited at any expected
rate of return. If the initial demand for venture capital is represented
by D,, the equilibrium quantity of venture capital would be given by
Q..

After ERISA, the supply curve moved to S,. The supply curve moved
down and flattened out because pension funds, which are tax exempt,
required a lower expected rate of return on venture investments than
did taxable investors. The curve would not have an inelastic segment

6. Scholes (1972).
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because the resources of pension funds could now be invested in venture
capital funds. When we looked at the data, we expected that the quantity
of venture capital supplied would increase to Q, after ERISA was clar-
ified. This effect should be significant only for contributions by pension
funds because ERISA regulations have no bearing on other types of
investors.

Capital Gains Taxes and Venture Capital Fundraising

The effect of capital gains tax rates on commitments to the venture
capital industry has been debated in academic studies as well as political
circles. The effect of reductions in the capital gains tax rate on com-
mitments was one of the intended benefits of the 1994 reduction of the
tax from 28 percent to 14 percent on investments in small companies
held for five years.

Poterba argued that it was unlikely that capital gains taxes affected
venture capital by shifting the supply curve.” The supply effect of
capital gains tax reductions is illustrated by C in figure 1. A reduction
in the capital gains tax rate would lower the required expected (pretax)
rate of return on venture investments for taxable investors. This would
cause the right-hand side of supply curve S, to shift down to S;. Most
investors in venture capital after 1980 have been tax-exempt institu-
tions, and the supply effect may therefore have been small.

Poterba then developed a model of the decision to become an entre-
preneur. He argues that the capital gains tax rate could have a dramatic
effect on this choice. Lower capital gains tax rates make it relatively
more attractive for a manager or worker to start his or her own company.
Most of a manager’s compensation comes in the form of salary and
cash bonuses that are taxed at the ordinary income tax rate. Most of the
compensation from being an entrepreneur is in the form of capital
appreciation on the equity of the company. Poterba argues that it is
possible that reductions in the capital gains tax rates could have a first-
order effect on the demand for venture capital as more people are
induced to become entrepreneurs and better projects are brought to
market. This outcome would increase the quantity of venture capital

7. Poterba (1989).
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demanded to D, and increase the equilibrium quantity of venture capital
to Q,.%

If the capital gains tax rate has an important impact on commitments
to venture capital funds, we would expect a significant relation at the
industry level and at the level of specific funds. Lower capital gains
taxes should lead to increases in commitments to the industry as a whole
as well as to individual funds. We can also shed light on whether
Poterba’s argument about supply and demand effects is valid. If capital
gains taxes affect commitments to venture capital primarily through the
demand for venture capital, we would expect that reductions in the
capital gains tax rate would increase the commitments of both tax-
exempt and tax-sensitive investors. If the effect is primarily due to
supply changes, contributions by tax-exempt investors should be un-
related to the capital gains tax rate. Because we can separate contribu-
tions to venture funds by investor type, we should be able to determine
whether the demand effects (B in figure 1) or supply effects (C) of
decreases in the capital gains tax rate are more important.

Other Macroeconomic Factors and Venture Fundraising

Venture capital fundraising is potentially affected by other macro-
economic factors. Both the expected return on alternative investments
and the general health of the economy could affect commitments to
venture capital funds. If the economy is growing quickly, there may be
more attractive opportunities for entrepreneurs to start new firms and
thus increases in the demand for venture capitalists. Formally, the de-
mand curve would shift to the right. The greater investment opportunity
might be associated with greater commitments to the venture capital
industry. Growth in gross domestic product (GDP), increased returns
in the stock market, and greater R&D expenditures would all be poten-
tial proxies for demand conditions.

8. Anand (1993) examines investments by venture capital firms in private commu-
nications companies and finds that the level and composition of investment appears to
be affected negatively by increases in the capital gains tax rate. The author’s ability to
draw conclusions, however, is limited because he looks only at one industry. Investments
in one industry may be affected by many other factors, including technology shifts,
tastes, or other investment opportunities. Examining the impact of capital gains tax rates
on the quantity of venture capital raised appears to be a much more satisfactory way to
address the issue.
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Interest rates could also affect the supply of venture capital. Bonds
are an alternative investment to venture capital. If interest rates rise,
the attractiveness of investing in venture capital funds may deteriorate.
This would decrease the willingness of investors to supply venture
capital at all prices (that is, at all expected return levels).

Firm Performance and Fundraising

In addition to the marketwide factors already discussed, we look for
firm-specific characteristics that may influence venture capital fund-
raising. First, a substantial body of research examines the relation be-
tween past performance and investment. Allocations by investors across
asset classes seem to be driven, in part, by the relative performance of
various sectors in the recent past. If there is short-run momentum in
returns, as Grinblatt, Titman, and Wermers show, this response may
be rational.®

The flow of money into and out of various types of financial insti-
tutions in response to performance has been documented extensively
for mutual funds. Although the early research on mutual funds indicated
that fund managers as a group do not significantly outperform the mar-
ket, recent work has shown that cash flows appear to respond to past
performance.'® Sirri and Tufano find that performance relative to peers
in the same investment category is an important determinant of new
capital commitments to mutual funds.'' They examine 690 equity mu-
tual funds and rank them by their performance relative to funds that
have the same investment focus. They find that the top performing funds
in any particular investment style receive substantial new commitments
in the subsequent year. The relation between performance and com-
mitments, however, is not linear. Funds that perform poorly do not
appear to be penalized in the following year: money does not leave
them. Sirri and Tufano note that one exception is new funds. Money
does seem to leave them if they are poor performers.

Chevalier and Ellison have examined how these patterns affect in-
vestment incentive functions.'? They found that funds that have under-

9. Grinblatt, Titman, and Wermers (1995).

10. For the earlier research, see Jensen (1968) and Ippolito (1989).
11. Sirri and Tufano (1998).
12. Chevalier and Ellison (1997).
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performed their peers in the first part of a year have an incentive to
increase the riskiness of their portfolios to enhance the chances that
they will end up near the top of the performance charts. If they bet
wrong and fail, they will lose few of their current investors.

If the evidence from mutual funds has implications for venture cap-
ital, we would expect that recent performance would be positively
related to commitments to new funds. As in Sirri and Tufano’s mutual
fund results, the reputation of the venture organization may influence
the flow of new commitments when it raises a new fund.'* Several
measures of reputation may be important. These include the age of the
venture organization and the amount of capital under management.
Older and larger venture organizations are likely to have more estab-
lished reputations. They may therefore receive larger capital commit-
ments than similar younger funds.

Venture Industrywide Results

We examine the implications of performance and capital gains tax
rates for commitments to venture capital funds by performing two layers
of analysis. The first examines the flow of venture capital commitments
into the industry. We examine the commitments to new venture capital
funds from 1969 through 1994, first aggregating all commitments in
the United States. We then take up an analysis of the level of venture
activity state by state.

Aggregate Fundraising Results

Data on annual commitments to U.S. venture capital funds come
from the consulting firm Venture Economics, which has tracked venture
fundraising since the 1960s. Its database not only records venture cap-
ital organizations, but also the names of their individual funds. We
have checked the entries in the database against the historical infor-
mation reported in more than 400 venture offering memorandums and
partnership agreements, as well as against the fund profiles in the Ven-
ture Capital Journal and Private Equity Analyst.'* This database is also

13. Sirri and Tufano (1998).
14. The construction and verification of the database are described in Gompers and
Lerner (1998).
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used in the analysis of information on individual organizations’ fund-
raising in the section on individual results.

This database includes more than 2,000 venture capital funds,
SBICs, and related organizations. It is used to prepare directories such
as the Venture Economics annual Venture Capital Performance, which
is compiled from information provided by venture capitalists and insti-
tutional investors. In examining fundraising behavior, we look only at
venture capital limited partnerships. First, these partnerships are the
dominant organizational form in the industry, accounting for 80 percent
of commitments in recent years. Furthermore, the actual size of SBICs
and corporate venture affiliates is often very difficult to estimate. SBICs
have access to matching government funds, often several times greater
than the amount contributed by private investors. Corporate programs
usually do not have a pool of capital specified in advance and are
frequently disbanded before investing much capital. Limited partner-
ships with their well-defined size and life span offer the cleanest esti-
mate of venture capital inflows.

We totaled commitments to venture funds each year. Commitments
are defined as the pledges that venture capitalists receive for investment
over the lifetime of the fund. They are not the amount of money actually
invested in a given year. Typically, venture funds draw on and invest
the committed capital over a two- or three-year period. For example,
in 1995 Sierra Ventures raised their fifth fund with aggregate commit-
ments of $100 million. This $100 million would be invested between
1995 and about 1999, but we classified the entire $100 million as having
been committed in 1995.

We also needed some measure of returns. Ideally, we would have
year-by-year performance data for individual funds, but these data pre-
sent some problems. As discussed earlier, calculation of returns is
hampered by policies of many venture organizations that potentially
delay the write-up or write-down of assets. As a proxy for performance
of the venture organizations, we used a measure of the market value of
equity held by venture capitalists in firms that went public in a particular
year. This measure is highly correlated with returns on venture funds.
Most money in venture capital is earned on firms that eventually go
public. Ignoring those that do not go public is reasonable because their
impact on returns is usually small. A 1988 Venture Economics study
found that a $1.00 investment in a firm that goes public provides an
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average cash return of $1.95 in excess of the initial investment with an
average holding period of 4.2 years.'* The next best alternative, an
investment in an acquired firm, yields a cash return of only 40 cents
over a 3.7 year mean holding period. Using the initial public offering
(IPO) measure also makes sense because marketing documents for ven-
ture capital funds often highlight the successful public companies that
have been backed by a venture organization. We therefore expected
that the amount of venture capital raised would be a positive function
of the value of firms taken public by venture capitalists in the previous
year.

We identified potential venture-backed IPOs using three sources. The
first is the listings of venture-backed IPOs published in Venture Capital
Journal.'* We also used listings of the securities distributions by ven-
ture funds. Venture capitalists typically unwind their successful invest-
ments by distributing the shares to their limited partners. They avoid
selling the shares themselves and distributing the proceeds to their
limited partners because their investors include both tax-exempt and
taxpaying parties. To sell the shares would generate an immediate tax
liability, which some of the limited partners may wish to avoid. We
obtained lists of the distributions received by a pension fund that is
among the largest venture investors and by three investment man-
agers.'” (These investment managers allocate funds from numerous pen-
sion funds into venture capital and other asset classes.) The investors
had received distributions from 135 venture funds, most of which are
managed by the oldest and most established venture organizations in
the industry. Most of the successful investments by these funds can be
identified from these lists.

The final sources used to identify IPOs for the sample were the
offering documents issued by venture capitalists to raise new funds.
Venture organizations often list in these offering memorandums their
past investments that either went public or were acquired on favorable
terms. We examined more than 400 of these memorandums in the files
of Venture Economics.'® We identified any investments listed as having

15. Venture Economics (1988).

16. This is the same source used by Barry and others (1990) and Megginson and
Weiss (1991).

17. Gompers and Lerner (1999).

18. Gompers and Lerner (1998).



162 Brookings Papers: Microeconomics 1998

gone public. Most of the offering documents are from young venture
organizations because Venture Economics’ Fund Raiser Advisory Ser-
vice counsels less experienced firms on strategies for raising capital.

We included in the IPO sample all firms for which a venture investor
was listed in the ‘‘Management’’ and ‘‘Principal and Selling Share-
holders’’ sections of the IPO prospectus and was also listed in the
Venture Economics database. In many cases, it was not immediately
obvious whether a venture investor or director was an exact match with
a venture organization listed in the database.'® To address these ambi-
guities, we consulted the edition of Venture Economics’ Pratt’s Guide
to Venture Capital Sources published in the year of the IPO. We com-
pared the addresses and key personnel of each of these ambiguous
venture organizations with the information reported in the prospectus.
If we were not virtually certain that a venture organization in the pro-
spectus and the database were the same, we did not code it as a match.
For each investor, we coded the venture organization, the particular
venture fund investing in the firm, and the size of the stake before and
after the offering. This process led to the identification of 885 IPOs in
which a venture capitalist served as a director or a venture capital fund
was a blockholder.

In each year we calculated the market value of the equity stakes in
firms going public held by each venture capital organization. This value
is the number of shares held by the venture organization multiplied by
the IPO offering price. We then summed the market values for each
IPO in a given year to obtain an annual performance number for each
venture capital organization. We then summed across all venture or-
ganizations in a given year to get a measure of venture industry perfor-
mance.

Figure 2 shows venture capital commitments and the market value
of all firms brought public by venture capitalists in each year from 1969
through 1994. From 1969 through 1979 commitments to venture capital
and venture-backed IPOs were low. Starting in 1980 commitments to
the industry and the value of firms brought public increased. The rise
of both reversed in 1984. After 1983 it appears that the shift in venture-

19. In many cases, individual investors (often called *’angels‘*) will describe them-
selves as venture capitalists. Groups of individual investors often make their investments
through partnerships, which frequently are given a name not unlike those of venture
capital organizations.



Paul A. Gompers and Josh Lerner 163

Figure 2. Venture Capital Commitments and Market Value of Venture Capital-Backed
IPOs, 1969-94

Commitments (billions of 1994 dollars) Market value (billions of 1994 dollars)
6.0 25.0
5.0F 420.0
¥ Net new commitments '
40r Total market value z;;g; 15.0
of companies® =
3.0
10.0
2.0
10 5.0

1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993

Sources: See text.
a. Annual market value of all venture capital-backed firms issuing equity in an initial public offering

backed IPO market led to changes in commitments to new venture
funds. For example, increases in the market value of venture-backed
IPOs in both 1986 and 1991-92 preceded resurgences in the venture
capital market.

The relation between capital gains taxes and venture capital com-
mitments is shown in figure 3. In the 1970s high capital gains tax rates
were associated with low levels of venture capital fundraising. Increases
in the capital gains tax rates in 1988 were followed by reductions in
venture capital commitments, while the reduction of capital gains for
long-held investments in 1994 was followed by a rise in venture fund-
raising. This negative relation is clearly only suggestive because the
influence of various factors needs to be examined.

Detailed information on commitments is shown in table 1. The vol-
atility of commitments is readily apparent. The level of fundraising
(expressed in millions of 1994 dollars) can vary dramatically from one
year to the next. The volatility in venture fundraising is mirrored by a
similar volatility in the IPO market, both for venture-backed companies
and for the entire IPO market. There is a dramatic shift from individuals
to pension funds after 1978 as the primary capital source for new ven-
ture funds.
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Figure 3. Net New Commitments to the Venture Capital Industry and Capital Gains
Tax Rates, 1972-94

New commitments (billions of 1994 dollars) Tax rate (percent)
6.0 ‘ 50
445
50t d40
40} 1%
130
30t 425
B8 Net new commitments
5 —— Capital gains tax® 1%
OF -
415
Lo} 11
0 = & ] i
1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994

Sources: See text.
a. Highest marginal capital gains tax rate effective in that year.

To assess the impact of each of these variables controlling for the
others, we ran multivariate regressions, which are presented in table 2.
Our approach here and in the individual firm regressions is to estimate
reduced-form specifications and identify those factors that potentially
work through demand shifts and those that work through supply shifts.
The time series runs from 1972 through 1994. The dependent variable
is the natural logarithm of real commitments to the venture capital
industry (in millions of 1994 dollars). We present regressions for com-
mitments to the entire venture capital industry, as well as for four
subgroups: taxable investors, tax-exempt investors, individuals, and
pension funds. The independent variables include the natural logarithm
of the market value of firms brought public by venture organizations in
the previous year (in millions of 1994 dollars), the real return on Treas-
ury bills in the previous year, the real value-weighted stock market
return in the prior year as reported by the Center for Research in Se-
curity Prices (CRSP), the previous year’s real GDP growth, a dummy
variable that equals one for years after 1978 when ERISA’s prudent
man rule was clarified, and the top marginal capital gains tax rate.

Changes in ERISA’s prudent man rule are associated with greater
commitments to the venture capital industry, but the effect is not sig-
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Table 2. Regressions for Industrywide Fundraising
t-statistics in parentheses

Dependent variable: Natural logarithm of commitments
(in millions of 1994 dollars)

Independent variable Total Taxable Tax-exempt Individuals Pensions
Natural logarithm of value of = —0.0124 —0.0300 —0.2453 0.0046 —0.3037
all venture capital-backed  (—0.06) (—0.11) (—1.71) ©0.17) (—1.92)

IPOs in previous year (millions
of 1994 dollars)
Previous year’s real GDP 13.28 16.08 14.48 14.92 12.38
growth (2.01) (2.34) (3.92) (2.10) (3.05)
Previous year’s T-bill return 0.0022  0.0436 —0.1212 0.0417 —0.1556
(0.04) 0.64) (—3.28) (0.59) (—3.83)
Previous year’s return of 0.3836 —0.2240 0.1648 —0.3920 —0.1092
CRSP value-weighted index  (0.48) (—0.22) (0.30) (—0.36) (—0.18)
Was ERISA’s prudent man 2.172 0.8598  2.183 0.6299 2.454
rule clarified? (3.05) (1.25) (5.92) (0.89) (6.05)
Capital gains tax rate —3.835 —2.068 —1.803 —2.498 —2.726
(—1.66) 0.96) (—1.65) (—1.52) (-2.14)
Constant 6.551 5.3195 8.579 5.307 8.918
(3.01) (1.95) (5.85) (1.88) (5.53)
Summary statistics
Adjusted R? 0.824 0.303 0.874 0.250 0.884
p value of F-statistic 0.000 0.000 0.000 0.000 0.000
N 22 17 17 17 17

Sources: Authors’ calculations. See text for full explanation of variables and methodology.

nificant for commitments by taxable investors and individuals. As ex-
pected, the strongest effect of ERISA’s clarification is on contributions
by pension funds. We conducted an F-test of the null hypothesis that
the coefficient for pension funds does not differ from the coefficient for
individuals and taxable investors and found that ERISA’s effect on
contributions by pension funds is different at the 5 percent confidence
level. This result is consistent with a supply-side effect: the easing of
pension fund restrictions increased the number of investors wishing to
invest in venture capital funds.

Increases in capital gains tax rates consistently depress contributions
to the venture industry, although the effect is only significant for con-
tributions to the entire industry and contributions by pension funds.?®

20. The coefficients on capital gains tax rates are not significantly different from
one another across different investor classes. The purpose of the comparison is simply
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Although we do find an effect of capital gains taxes on venture capital
commitments, it does not appear to be working through the supply side.
If changes in the capital gains tax rates had a first-order effect on
investors’ willingness to invest in venture capital, the effect would be
strongest for individuals and taxable parties. The opposite is true. As
Poterba suggests, the effect of changes in the capital gains tax rate is
likely to come through changes in the demand for venture capital.?!
More and better-quality managers become entrepreneurs when the cap-
ital gains tax rate declines and the demand for venture capital increases.
This increase in demand leads to a greater quantity of venture capital
being supplied in equilibrium.

Once other factors are included, the value of firms taken public by
venture organizations in the previous year does not appear to have a
dramatic effect on contributions. Although we cannot rule out a role
for IPOs in creating liquidity in the venture sector and potentially af-
fecting contributions, we cannot find an effect in the multivariate
regressions. This finding is contrary to the arguments of Black and
Gilson, who emphasize the importance of a vibrant public market in
the development of a venture capital industry.? It is consistent, how-
ever, with the experience of Israel and Singapore, where venture in-
dustries have experienced dramatic growth without having strong do-
mestic public equity markets.

Of the macroeconomic variables, only real GDP growth is important.
Increases in the real rate of growth lead to greater commitments to
venture funds. Once again, this suggests that increasing demand for
venture capital is an important determinant of the quantity. Robust
economic growth creates new opportunities for entrepreneurs and in-
creases demand for such capital.

One concern may be that because we are using time series observa-
tions on venture fundraising and the independent variables, the results
may be affected by serial correlation in the error terms. The Durbin-
Watson statistics for each of the regressions were between 1.88 and
2.00, indicating that serial correlation does not affect the results. As a

to show whether capital gains tax rates affect taxable investors only (as the supply effect
would predict) or whether they affect all investors equally (as the demand effect would
predict).

21. Poterba (1989).

22. Black and Gilson (1998).
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diagnostic, we also ran Cochrane-Orcutt regressions using a lag term,
which did not materially change the results.

State-Level Venture Activity

One difficulty with the analysis in the previous section was the rel-
atively small number of observations. To gain additional power for our
tests of marketwide venture activity, we examined venture capital ac-
tivity in each of the fifty states and the District of Columbia from 1976
through 1994. We could then examine how state-level demand and
supply factors affect venture investing in those states.

We employed a slightly different approach here than we used with
the aggregate and firm-level data. Rather than examine the formation
of venture funds in each state, we measured the actual venture capital
investments. This reflects the difficulty of assigning venture organiza-
tions to particular states. Many organizations have multiple offices,
which may account for differing shares of the investments. Venture
organizations’ headquarters may reflect the need to be proximate to
their sources of capital and not their portfolio firms. For instance, many
venture organizations are based in New York City, even though the city
has historically been the site of few start-up firms. This pattern is
particularly true for groups specializing in the later-stage investments,
which typically occur after other groups (which may be geographically
closer to the portfolio firm) have already joined the board.

We once again used Venture Economics data to determine venture
capital activity by state. In this case, we undertook a special tabulation
of the number of companies financed and the dollar volume of financing
in each state and year between 1976 and 1994. We included all invest-
ments by private equity groups in young entrepreneurial firms, but
excluded investments in leveraged buyouts and restructurings by groups
that primarily make venture capital investments.

We also collected a variety of additional data by state. Gross state
product has been compiled on an annual basis by the U.S. Department
of Commerce’s Bureau of Economic Analysis.?* For each state, we
compiled the total amount of research performed in industry and aca-
demia, regardless of funding source. The state industrial R&D data

23. Lerner (1995).
24. Bureau of Economic Analysis (1997); and Friedenberg and Beemiller (1997).
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were compiled by the National Science Foundation (NSF) as part of the
Survey of Research and Development in Industry.?* The data posed two
problems. First, since 1978 this information has been collected only on
a biannual basis. Thus, it was necessary to impute the missing years.
Second, certain states are persistently missing. In these instances, the
unassigned R&D in each region was assigned to each suppressed state
on the basis of its gross state product.?® The allocation of academic
R&D expenditures by state was determined by the NSF’s annual Survey
of Research and Development Expenditures at Universities and Col-
leges.?” We obtained the marginal state tax rate on capital gains through
the use of the TAXSIM tax simulation program. We computed the
impact of $1,000 of capital gains on a wealthy individual in each state
and year, controlling for the possible deductibility of state taxes in
federal taxes.®

Table 3 shows venture capital activity in each state by counting the
number of companies that received venture capital and the total amount
of venture capital invested from 1976 through 1994. The tremendous
concentration of investment in four states is clearly evident. California
has by far the most activity with nearly $20 billion invested (in 1994
dollars). Massachusetts, New York, and Texas are the next most active
and account for the bulk of the remaining capital. It is also clear that
many states have almost no venture capital activity. We seek to explore
these patterns in a regression framework.

Table 4 shows state fixed-effects regressions for the level of venture
capital investment per capita and the number of companies receiving
venture capital per capita. We employ an observation for each year in
each state—a balanced panel. Independent variables include market-
wide measures used in the regressions in table 2 (logarithm of IPO
activity, the previous year’s real Treasury bill return, and the previous
year’s equity market return). In addition, we include several variables

25. National Science Foundation (1980, 1998b).

26. For instance, in 1977, as in earlier and later years, data for New Hampshire and
Vermont are suppressed. Of the $2.4 billion of R&D spending in New England in that
year, $2.3 billion is accounted for by Connecticut, Maine, Massachusetts, and Rhode
Island. We divide the remaining amount between New Hampshire (65 percent) and
Vermont (35 percent), proportional to their gross state product in that year.

27. National Science Foundation (1998a).

28. The program is described in Feenberg and Coutts (1993); the simulation and the
resulting data are reproduced at http://www.nber.org/taxsim/state-rates.
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that might serve as a proxy for state-level demand conditions. These
include the previous year’s growth in gross state product per capita as
well as measures of the previous year’s academic and industrial expen-
diture on R&D per capita. The R&D expenditure potentially captures
demand effects of high-technology firms. If R&D is higher in one state
than in another, it may mean that the number of potential entrepreneurs
with promising ideas is greater.

In addition, we include a dummy variable that is equal to one after
1978 to capture the effect of changes in ERISA’s prudent man rule.
Finally, we include several measures of the capital gains tax rate bur-
den. We first control for state and federal capital gains taxes separately
by including the maximum marginal state and federal capital gains tax
rate separately. We then add the federal and state rates to create a
variable that captures the total capital gains tax burden in that state.?

Table 4 shows that both industrial and academic R&D spending are
significantly related to state-level venture capital activity. Increases in
state R&D levels increase both the amount of venture capital invested
as well as the number of firms receiving venture capital. This result
suggests that academic and industrial R&D spending are potentially
important for the creation of entrepreneurial firms that demand venture
capital.

Similarly, growth in gross state product per capita is positively re-
lated to venture capital activity. This result, consistent with the aggre-
gate results, may indicate the importance of the demand effects. That
is, it is important to have a strong, growing economy to create new
firms that need venture capital financing.

The dummy variable measuring the shift in ERISA policy continues
to have a positive effect in the state-level regressions. After the clari-
fication of ERISA, the amount of venture capital invested per capita as
well as the number of firms receiving venture capital per capita in-
creased. Finally, capital gains tax rates continue to matter. In the regres-
sions including both state and federal rates, it is only the federal rate
that is significantly related to venture capital activity. The state capital
gains tax rate is, however, always negatively related to venture capital
activity and is of the same order of magnitude as the effect of federal

29. The state tax measure includes only the marginal impact: any savings in federal
taxes due to the deductibility of state taxes are factored in. All regressions include state
fixed effects.
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rates. The combined federal and state capital gains rate is also signifi-
cantly related to venture capital activity. The result confirms the earlier
findings using nationwide data. Increases in capital gains tax rates do
appear to dampen venture capital activity.

Individual Venture Organization Results

In this section we examine fundraising patterns by individual venture
organizations. First, we present summary statistics for the database,
both in its entirety and segmented by year. We then analyze factors
affecting the fundraising ability of individual venture organizations.
Finally, focusing on early- and seed-stage firms, we examine the deci-
sion of venture organizations to raise funds. The importance of early-
and seed-stage funds in creating new firms is widely recognized. Many
of the efforts to stirmnulate venture activity focus on stimulating seed
capital funds. Understanding the unique factors affecting the decision
to target these firms is important for potential policy decisions. We
examine fund information collected by Venture Economics from 1961
through 1992.

Summary Statistics

Table 5 presents information on the completeness of the venture
fundraising database. In all, there is information on 1,294 venture cap-
ital funds. Of those, we have information on the fund size and closing
date for 846 (20 of these are missing the month of closing). The average
venture organization in the sample raised 2.23 funds; the median raised
only 1.00. The maximum number of venture funds raised by an orga-
nization is 25. The average venture organization raised $126 million in
1994 dollars, while the largest raised more than $2 billion.

The time series distribution of our sample is presented in table 6.
There was growth in both the number of funds raised and the dollar
volume of commitments in the early and mid-1980s. The sample also
appears to show a slight growth in the size of funds raised (in constant
1994 dollars). The sum of all the funds in the sample shows $45.0
billion in venture funding, which represents nearly all the capital raised
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Table 5. Summary Statistics for Funds in Venture Economics Venture
Intelligence Database

Items in record Observations
Completness of records in correted database
Month and year of closing and fund size 826
Year of closing and fund size 20
Month and year of closing: no size 428
Year of closing: no month or size 20
Neither closing date nor fund size 112

Summary Information for each venture organization
Mean  Median Minimum Maximum

Number of funds raised 2.23 1 1 25
Total funds raised (millions of 1994 dollars)* 126.46 57.11 0.46 2,267.00
Closing date of first fund in sample® 3/82 7/83 1.63 12/92
Closing date of last fund in sample® 5/85  12/86 1/63 12/92

Sources: Authors’ calculations. See text.

a. Does not include venture organizations for which the size of all funds cannot be determined. It does include venture
organizations for which the size of some funds cannot be determined.

b. Does not include venture organizations for which the closing date of all funds cannot be determined. It does include
venture organizations for which the closing date of some funds cannot be determined. Funds whose month of closing cannot
be determined are regarded as closing in July.

by organized venture capital partnerships during the sample period.3®
The lack of size data for 448 of the funds does not impart bias to our
results. Our data cover almost all the capital raised over the sample
period, and thus the results are clearly applicable to the most important
firms.

Fundraising Regression Results

We analyzed firm-level fundraising by using one yearly observation
for each venture organization, starting with the year that it raised its
first venture capital fund. The dependent variable is either a dummy
indicating whether the venture organization raised a fund or the amount
of money (in millions of 1994 dollars) raised in that year. Independent
variables include the age of the organization, the amount of money it
raised during the previous ten years (in millions of 1994 dollars), the
value of equity held by this venture organization in firms brought public
in that year and the previous year, the value of all venture-backed firms

30. The federal government does not collect numbers on venture capital inflows.
The Venture Economics database, however, corresponds closely to those of another
consulting firm, Asset Alternatives, as well as to estimates by practitioners.
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Table 6. Venture Capital Fund Size and Closings, 1961-92

Size of funds

(millions of 1994 dollars)
Year Funds closed Funds with size data Average Sum
1961 2 0
1962 2 0
1963 1 0
1964 0 0
1965 1 1 41.5 41.5
1966 1 0
1967 2 0
1968 12 0
1969 16 6 73.0 437.7
1970 14 5 50.3 251.3
1971 13 5 61.3 306.6
1972 11 5 24.2 121.1
1973 13 3 36.5 109.4
1974 11 6 14.4 86.5
1975 11 0 R C
1976 14 3 38.2 113.5
1977 9 3 28.4 85.2
1978 23 14 30.5 427.1
1979 27 11 44.0 483.5
1980 57 26 47.9 1,245.9
1981 81 47 36.4 1,712.1
1982 98 51 41.0 2,088.8
1983 147 99 55.1 5,452.5
1984 150 106 45.7 4,839.3
1985 99 74 56.6 4,190.6
1986 86 61 72.6 4,427.8
1987 112 95 56.6 5,378.3
1988 78 66 56.3 3,718.0
1989 88 70 49.4 3,457.5
1990 50 36 69.6 2,507.0
1991 34 23 66.5 1,528.7
1992 31 30 67.0 2,010.8
Total 1,294 846 53.2 45,021.7

Sources: Authors’ calculations. See text.
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brought public in the previous year, real GDP growth in the previous
year, the previous year’s Treasury bill return, the previous year’s stock
market return as measured by the annual return on the CRSP value-
weighted market index, a dummy variable that equals one after 1978
(indicating years after the clarification of the ERISA prudent man rule),
and the top marginal capital gains tax rate on individuals.?'

We estimated a Heckman two-stage model, which estimates two
equations. The first equation is the probability that a fund was raised
in a given year. The second is the amount raised given that a fund was
raised in a particular year. This two-stage model is appropriate if the
correct decision is that venture capitalists first decide whether to raise
a new fund. Once they decide to raise it, they then decide the size of
fund to raise. The two equations give us insights about factors that
affect the probability of raising a new fund and about factors that
primarily affect the optimal fund size.

Table 7 gives the results from the Heckman models. The first regres-
sion in each model gives the probability of raising a new fund, and the
second gives the size of a fund if it is raised. Neither the capital gains
tax rate nor ERISA’s clarification had a significant effect on the prob-
ability of a venture organization’s raising a new fund. The ERISA
dummy has no effect on the size of the fund either. The capital gains
tax rate does, however, have a significant effect: lower capital gains
tax rates are associated with larger funds. This finding would be ex-
pected if venture organizations raised new funds on a normal cycle that
was typically unaffected by external factors. Changes in the capital
gains tax rate may affect the quantity of good start-ups to finance as
managers are induced to start firms. More good projects would lead
venture capitalists to raise larger funds.

A company’s performance also has a dramatic effect on fundraising.
Both the value of equity held in companies taken public by the venture
capital firm in the current year and in the previous year have a positive
effect on the probability of raising a new fund and on the size of the
fund. The effect of the previous year’s IPO volume is about three times
as large as the current year’s. This might be due to the time it takes to
raise a new fund (sometimes many months). Venture organizations go

31. We look at money raised during the previous ten years because that is the
specified life span of a typical venture capital limited partnership agreement. The ten-
year sum provided the best available estimate of capital under management.
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on ‘‘road shows’’ and gauge investor interest, sign up prospective
investors, and generate the necessary documents before closing. The
more relevant performance is probably the previous year’s returns,
which are foremost in investors’ minds during fundraising.

Reputation also appears to influence the size of the fund raised. Older
and larger venture organizations have higher probabilities of raising
funds and raise larger funds. The reputation variable potentially cap-
tures beliefs about future returns not captured in recent performance
variables. The effect of venture organization size is particularly strong
on the size of the fund raised. This could indicate that size is a good
proxy for reputation. Size might also measure the need to raise larger
funds. Large venture organizations may have more employees and gen-
eral partners. To keep all of them working at capacity, the minimum
fund size needed is substantially greater.

The Treasury bill return in the previous year is positively related to
the probability of raising a new fund. This effect may stem from the
rapid increase in funds being raised in the early 1980s at a time when
real interest rates were high. Both the probability of raising a fund and
the size of a new fund first decline and then increase with time from
the previous fund.3?

Table 8 shows the fixed-effects regression models. The models in-
clude dummy variables for each venture organization that are intended
to pick up unmeasured firm-specific factors. If we find a result even
after controlling for fixed effects, we can be confident that the effects
are robust. We could not estimate the fixed-effects Heckman model.
Therefore, we ran two separate regressions. The first is a fixed-effects
logit that estimates the probability of raising a fund in a given year.
The second is a fixed-effects least squares regression that estimates the
size of funds raised if a fund is being raised. The approximation to the
two-stage maximum likelihood Heckman model is consistent in the
estimations without the fixed effects, so we are confident that the results
in table 8 are reasonable.??

In both specifications, the capital gains tax rate continues to be a
significant factor in venture fundraising. A decrease in the rate increases
the funds raised in both specifications. In the first model, the ERISA

32. The regression results are robust to various segmentations of the data, for ex-
ample, firms located on the West Coast and East Coast.
33. Maddala (1983).
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dummy variable has an important impact. Controlling for firm factors,
the ERISA clarification leads to a greater probability of raising a new
fund.

Venture organization performance (as measured by the value of
equity stakes in IPOs) continues to have a positive effect on fundraising.
In the two-stage model with firm fixed effects, the probability of raising
a fund increases with greater performance, but the size of the fund does
not appear to be affected. The reputation variables, however, have
mixed signs in the fixed-effects regression that are different from those
in the regressions without the firm fixed effects. In the two-stage model,
the probability of raising a fund is lower for older and larger organi-
zations, but the fund size is larger. This lower probability may reflect
the retirement of partners within older venture organizations. Uncon-
ditionally, older firms are more likely to raise a fund because of their
better track record. Controlling for firm effects, however, as a firm
ages, it becomes less likely to raise a fund.

Stage Focus Results

We also undertook an analysis of the ability of venture capital or-
ganizations to raise a fund that focuses on early-stage investments. The
early-stage venture market is often considered critical to the success of
later-stage investments. Early-stage funds provide new firms with cru-
cial financing in their infancy.** Many of the policy initiatives under-
taken around the world are aimed at increasing the availability of early-
stage capital. Similarly, firms in their very early stages are the most
prone to capital rationing and liquidity constraints because the uncer-
tainty and asymmetric information are at their greatest. If we can un-
derstand the incentives to raise a focused fund, we might be able to
understand industry dynamics better and make better recommendations
about promoting new entrepreneurial firms.

We divide firms into two categories in this analysis. We indicate
whether the funds analyzed earlier have a stated investment focus on
early-stage firms only. (Venture Economics characterizes each fund’s
focus in its database.) Table 9 presents summary statistics for venture
funds that have a stated early-stage focus and those that do not. Funds

34. See, for instance, Organization for Economic Cooperation and Development
(1997).
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focusing on early-stage investments are significantly smaller, with a
mean size of $42 million and a median of $25 million, than funds that
do not focus on early-stage investments (mean of $57 million and a
median of $36 million). This makes sense because early-stage invest-
ments are typically smaller than later-stage investments. Gompers has
found that the average early-stage investment is only half as large as
the mean later-stage investment.?*> Because the amount of time spent
during the investment and monitoring process (in due diligence, nego-
tiations, and so forth) and the need for oversight after the investment
are similar, early-stage funds are usually smaller.

Early-stage funds also tend to be raised by venture organizations that
are slightly older and larger. One possibility is that older, more expe-
rienced venture organizations have the necessary knowledge to raise a
focused fund. The early-stage funds are, on average, more recent and
are more likely to be raised on the West Coast. Clearly, the mix of
investments on the West Coast, primarily California, is heavily con-
centrated on early-stage, technology-based companies. East Coast firms
are more balanced and tend to have portfolios with larger proportions
of later-stage companies.

Table 10 shows multivariate regressions analyzing the determinants
of fund focus. We used each new venture capital fund as an observation
and examined whether it had an early-stage focus. As the summary
statistics suggested, smaller funds are more likely to have an early-
stage focus. Similarly, firms on the West Coast are more likely to raise
an early-stage fund. Finally, a venture organization has been more
likely to raise a fund with an early-stage focus after the Department of
Labor’s clarification of ERISA’s prudent man rule. This is potentially
due to the clarification stating that investments would be judged prudent
not by their individual risk, but by their contribution to portfolio risk.
Before the amendment, early-stage funds may have been viewed as too
speculative and may have had a more difficult time raising money than
a later-stage or general purpose venture capital fund. After the amend-
ment venture organizations could raise focused funds without worrying
that pension funds would avoid them out of concern over their perceived
riskiness.

35. Gompers (1995).
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Alternative Explanations

Several alternative explanations may account for our findings. First,
the supply and demand for venture capital may be affected by the supply
of substitute financing. We have attempted to control for the cost of
credit by including the real interest rate. In periods of high real interest
rates, venture capital may be more attractive from the entrepreneur’s
perspective. Similarly, if the availability of bank financing were a major
factor in the determination of venture capital commitments, we should
have seen an increase in venture capital commitments in the late 1980s
and early 1990s, when bank credit to young, small firms was signifi-
cantly tighter. Instead, we see decreasing venture capital commitments
during this period, indicating that bank credit and venture fundraising
moved together.

Our results on capital gains taxes and venture commitments may
reflect an inability to measure expected GDP growth accurately. If
expected growth is somehow correlated with capital gains tax rates, we
might be incorrectly attributing the explanatory power of growth to the
tax rates. In unreported regressions, we modeled expected GDP growth
using the previous four years of real growth. Instead of lagged GDP
growth, we reestimated the regressions using the expected growth rate.
Results were qualitatively the same as already reported. This is not
surprising because the expected GDP growth rate is primarily affected
by the previous year’s growth.

Finally, the growth in venture capital commitments may have less to
do with policy changes and more with greater technological opportun-
ities. In fact, the state-level R&D expenditures indicate that this may
be the case. If changes in technological opportunity were causing in-
creases in venture capital investments, we would expect several mea-
sures of technological innovation to lead increases in venture fundrais-
ing. In particular, Kortum and Lerner show that a surge of patents
occurred in the late 1980s and 1990s.%¢ This finding suggests that some
of the recent growth in venture capital fundraising in the mid-1990s
may be due to increases in technological opportunities. The increase in
venture fundraising in the late 1970s and 1980s (the period of our
sample), however, does not seem to be caused by similar technology

36. Kortum and Lerner (1998).
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shifts. Similarly, the state-level analysis shows that even controlling
for R&D spending, regulatory policies still have an effect.

Conclusion

We have examined the determinants of fundraising for the venture
capital industry and individual venture organizations. We examined
supply and demand effects as well as the importance of individual firm
performance and reputation.

We find that demand for venture capital appears critical. Higher GDP
growth and increases in R&D spending lead to greater venture capital
activity. Capital gains tax rates also matter: lower rates lead to more
venture capital raised. The effect, however, appears to stem from a
greater demand for venture capital. Commitments by tax-exempt pen-
sion funds are the most affected by changes in the capital gains tax rate.
The clarification in ERISA rules governing pension fund investment
has also generally increased commitments to the industry.

Fund performance is an important determinant of the ability of ven-
ture organizations to raise new capital. Firms that hold larger equity
stakes in companies that have recently gone public raise funds with
greater probability and raise larger funds. Reputation, in the form of
firm age and size, also positively affects the ability to raise new capital.

There is also evidence that decisions to raise early-stage venture
funds have been affected by pension regulations. The probability of
raising a focused fund increased after ERISA’s clarification. We also
find greater early-stage activity in smaller funds and venture organiza-
tions on the West Coast, where technology-based start-ups are more
prevalent.

Our research has a variety of implications for policymakers who wish
to stimulate venture capital activity. The fundraising results indicate
that regulatory reform and policy decisions may have an effect on
commitments to the venture industry. Although the capital gains tax
rate is an important driver of venture capital fundraising, blanket re-
duction in the rates may be a blunt instrument for promoting venture
capital. Our analysis suggests that an important factor for the increase
in venture capital is probably an increase in the number of high-quality
start-ups. The greater number of good firms leads to more demand for
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venture capital. Policies that increase the relative attractiveness of be-
coming an entrepreneur and promote technology innovation probably
would have more effect on venture capital investments than an across-
the-board cut in the capital gains tax rate. Furthermore, the results
highlight the highly localized nature of venture capital activity. Coun-
tries that wish to promote such activity may consider concentrating
efforts rather than spreading resources uniformly around the country.
This is in contrast to many of the efforts that various countries have
instituted.

The results also raise questions for further research. In general, the
importance of reputation and performance as determinants of fundrais-
ing is consistent with findings of earlier literature on other types of
money managers. The decision to invest is clearly predicated on the
expectation of future returns, and both past performance and reputation
are components of such expectations. But in recent years many of the
most established venture organizations in the United States have expe-
rienced internal corporate governance problems and have been dis-
banded. The issue of who carries the reputation with him or her is
important. Does reputation follow general partners who start their own
funds, or must they establish new reputations? In markets without ex-
perienced venture capitalists, how can the lack of reputation be over-
come? Clearly, more work is necessary.

Other unanswered questions relate to the effectiveness of public ef-
forts to transfer the venture capital model to other regions. Even if
venture capital organizations spur technological innovation in the
United States, it is not evident that the model can be seamlessly trans-
ferred abroad. Different employment practices, regulatory policies, or
public market avenues might limit the formation of funds.?” Even if it
were feasible to transfer such efforts, public economic development
programs can be subject to political manipulation such as pressures to
award funds to politically connected businesses.

Overseas venture initiatives, however, may be able to benefit from
the experience of venture organizations in the United States. In partic-
ular, the Israeli Yozma program seems to have successfully captured
spillovers of knowledge from U.S. and British venture organizations.
In contrast to many forms of government intervention to boost economic

37. See Black and Gilson (1998).
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growth, the implementation of these programs has received little scru-
tiny by economists.3® This is a ripe area for further exploration.
Venture capital is increasingly regarded as an important component
of the U.S. economic landscape. Although policymakers have often
tried to affect the flow of funds into the sector, little has been known
about the real impact of such policy measures. Our paper begins to
answer those questions and points toward areas for future research.

38. Two recent exceptions are Irwin and Klenow (1996) and Lerner (forthcoming).
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Comments

Comment by Margaret M. Blair: The dynamism of the venture capital
market in the United States in the past twenty years has been the envy
of economies all over the world. But as much as policymakers would
like to be able to replicate this success story in other times and places,
the truth is that neither they nor scholars know for sure what it is that
we did right to encourage the growth of the sector. Was it just an
accident, a product of random forces that happened to come together
in a particularly propitious way in the past decade or two, especially in
California? Or was it the product of some policy choices that could be
adopted elsewhere?

Paul Gompers and Josh Lerner make a substantial contribution to our
understanding of these questions by analyzing data on flows of invest-
ment money into U.S. venture capital funds since the 1970s. They ask
whether those flows, in the aggregate, and on a state-by-state and firm-
by-firm basis, can be explained by the general condition of the macro-
economy, the rate of technological change, the success of previous
venture capital investments, and some specific policy variables such as
tax rates and pension fund regulations.

The authors are unable to estimate a two-equation model to sort out
supply-side influences and demand-side influences, because the
“‘price’’ of venture capital (the ex ante expected rate of return) is not
directly observable. But they make a variety of plausible arguments
about why some explanatory variables would be expected to work
through the supply side and some through the demand side. And in the
case of one particularly ambiguous relationship—the influence of cap-
ital gains taxes—they are able to parse the data in a way that allows
them plausibly to sort out supply effects from demand effects. Their

193
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sorting allows them to present a fairly convincing case that the surge
in the flow of funds into venture capital investments in the 1980s was
largely a product of the growth in the ‘‘demand’’ for venture capital by
entrepreneurs. The demand for venture capital, in turn, was stimulated
by a growing economy, technological change (for which spending on
research and development is used as a proxy), and reductions in the
capital gains tax rate, all of which have made it more attractive for
individuals with an entrepreneurial bent to start their own new firms.

On the supply side the authors argue that the Department of Labor’s
clarification of the so-called prudent man rule of the Employment Re-
tirement Income Security Act (ERISA) in 1978 in effect gave pension
fund managers permission to invest in venture capital funds as part of
a balanced portfolio, which helped open the floodgates of funding into
these investments. The authors also use their data (which was collected
at the level of individual venture capital funds) to show evidence that
a reputation for past investment success on the part of a specific venture
capital firm encourages a greater flow of money into subsequent funds
raised by the firm.

All of these findings are plausible, but they may not be very useful
in devising policy. Consider the various factors that, according to the
authors, help to stimulate the growth of venture capital funds.

The firm-level analysis tells us that venture capital organizations that
have been successful in the past are more able than other firms to attract
new money into new funds that they form. But this is not particularly
helpful for making policy if one firm’s success in attracting new in-
vestment money comes at the expense of another firm. If the policy
question is how to stimulate the total amount of venture capital activity,
the firm-level analysis is not really relevant. Moreover, the findings of
the analysis at the aggregate level are still not very helpful because they
seem to tell us little more than that to have a thriving venture capital
industry there needs to be a thriving venture capital industry. Success
encourages future business. This is not surprising, but it does not give
a policymaker much to work with.

The other supply-side factor that the authors believe was important
was the clarification of the prudent man rule. Here we have a fairly
clear policy change, but the only way it is captured in the data is by a
dummy variable for pre-1979 versus 1979 and later. One does not have
to study figure 2 very hard to be convinced that such a variable would
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be significant in any regression explaining venture capital funding,
because nearly all of the activity occurs after 1979. For that reason,
however, one cannot say for sure that this dummy variable is picking
up the clarification of the prudent man rule or some other factors that
began to stimulate venture capital funding in a big way in the 1980s.
The authors bolster their argument that clarifying the prudent man rule
was important by noting that the flow of funding into venture capital
from pension funds in particular was especially strong after 1979. None-
theless, it seems likely that this dummy variable is proxying for other
things not included in the list of explanatory variables, things that are
still not well understood and that may also have been driving mergers,
takeovers, and corporate restructuring and refinancing activity, all of
which took off during that same period. Moreover, the clarification of
the prudent man rule, while undoubtedly beneficial, was a one-time
change in a rule that does not exist in very many other places. So even
if it was helpful, policymakers cannot get any further mileage out of
this kind of change.

The three demand-side variables that the authors found to be asso-
ciated with growth in venture capital activity are overall economic
growth, spending on R&D, and a reduction in capital gains taxes. There
is a circularity in the logic, however, of any argument that policymakers
should try to stimulate economic growth in order to encourage venture
capital activity. Presumably the reason they would want to stimulate
venture capital activity is, as the authors note in the first paragraph of
the paper, ‘‘the importance of the venture capital sector in generating
innovation and new jobs.’’ So, yes, economic growth is great, and
there are plenty of good reasons to try to stimulate economic activity
for its own sake. But it does not seem particularly useful to view it as
an instrument for stimulating venture capital activity because the ra-
tionale for wanting to stimulate venture capital activity is that it will
spur economic growth.

The authors also present evidence that reductions in the maximum
capital gains tax rate in the 1980s helped stimulate demand for venture
capital. Now here is a policy tool politicians love to talk about. In the
regressions explaining aggregate (nationwide) annual commitments to
venture capital, the coefficient on the capital gains rate is negative in
every version of the model, though it is significant (at the 90 percent
level) only in the regressions on total commitments, and on commit-
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ments by pension funds, while it is not significant (at the 90 percent
level) in the regressions explaining commitments by individuals, nor in
the regressions in which commitments are broken out by whether they
are made by a taxable or a tax-exempt entity. The authors take these
results as evidence that capital gains tax rates work through the demand
side by increasing the eagerness of entrepreneurial people to start their
own firms, rather than by encouraging more outside investors to supply
funds for venture investments.

The problem with the analysis at this point, however, is that the
authors have only twenty-two observations in the regression on total
commitments, and once they break it out by source of the commitments,
they have only seventeen observations. But they have six explanatory
variables plus a constant, leaving only ten degrees of freedom. More-
over, the capital gains rate changed in only seven of the last seventeen
years of their sample period. So they do not have much power in these
regressions to reject the null hypothesis that the capital gains tax rate
did not matter.

The authors repeat the analysis at the state level, which significantly
increases the number of observations they have to work with, and in
the state-level regressions explaining venture capital activity they again
find negative coefficients on the capital gains tax rate variables. The
coefficient is significant in the versions of the model in which the tax
rate used is the sum of state and federal rates (with the state rate adjusted
for any savings in federal taxes due to the deductibility of state taxes).
But when state and federal rates are broken out and entered into the
regression separately, only the coefficient on the federal capital gains
tax rate is significant, suggesting that it is this part of the variable that
is doing all the work in the regression. There is a problem in interpreting
this result, however. In a panel regression the f-statistics on a macro-
economic variable that only varies from year to year, and does not vary
cross-sectionally, will be spuriously inflated because the regression
methodology used assumes that there is both state-level and annual
variation in all of the variables. If there is a high level of correlation
across states in annual venture capital investment, the variables at the
level of the macroeconomy, including the federal capital gains tax rate,
pick up this cross-sectional correlation and may well be proxying for
other unknown year-specific variables that affect many states at the
same time.
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Of course, the authors might be right that the capital gains tax rate
is important in encouraging entrepreneurial activity and thus in stimu-
lating the demand for venture capital financing. But they concede late
in the paper that, even if it is, this might be a blunt policy instrument
to use for this purpose.

The final factor that Gompers and Lerner consider that appears to
strongly influence venture capital activity is spending on R&D, both by
academic institutions and industry. Although the authors do not treat
this as a policy variable, perhaps they should. During the period covered
by their study (1976-94), the federal government funded nearly 30
percent of all industry spending on R&D, and federal, state, and local
governments together funded more than 70 percent of spending by
universities and colleges on R&D. In constant dollar terms, annual
federal spending on R&D channeled through industry climbed steadily
during the period from $19.4 billion (in 1992 dollars) in 1976, peaking
in 1987 at $34.6 billion, and then declining to $19.3 billion in 1994.
The authors’ data on venture capital commmitments appear also to have
peaked in 1987. Although federal funding of industry R&D has declined
since 1987, federal funding of R&D at colleges and universities has
climbed since 1987 from $9.1 billion to $12.2 billion in 1994 (in 1992
dollars).! But government spending on R&D has declined as a share of
both total industry spending and total spending by colleges and univer-
sities.

The authors have found that their R&D spending variables, in their
state-level regressions, are highly significant predictors of—and prob-
ably causally related to—venture capital activity. Such variables are
manipulable by government policy and should be considered part of the
arsenal of policy tools available to policymakers to stimulate venture
capital activity. More research on this relationship is probably war-
ranted.

Comment by Thomas Hellmann. The current paper by Gompers and
Lerner is an interesting attempt at answering a question of great impor-
tance. The United States has witnessed the rise of venture capital as a
unique institutional arrangement for the financing of new and innovative
companies. Most people believe that venture capital plays a role in the

1. National Science Board (1998, appendix table 4—4).
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competitiveness of the U.S. economy. If venture capital does play such
an important role, then it seems natural to ask what determines the size
of the industry. Gompers and Lerner set out to provide some answers
in this paper.

A pervasive problem in studying the venture capital industry is the
lack of data. Gompers and Lerner should be commended for their sub-
stantial efforts to gather data. The current paper uses not only data on
the aggregate amount of funds committed to venture capital (both state
and national), but also attempts to analyze fundraising at the level of
the individual fund. The paper thus provides information that simply
was not available before. And it is clear that there is further potential
in this data beyond the current paper.

The brunt of the paper is concerned with the aggregate behavior of
venture capital fundraising, so I will focus most of my comments on
that. At the core of the paper is a claim that it is mainly demand and
not supply factors that determine the size of the venture capital industry.
Let me begin by saying that I am very sympathetic to this idea. At a
theoretical level, it is hard to argue that demand considerations are of
no importance. And casual observation suggests that in many countries
the obstacles to investing in venture capital are relatively minor, yet
there is no active venture capital market, suggesting that supply alone
cannot be the problem. Instead, it is frequently argued that the lack of
venture capital is due first and foremost to the lack of entrepreneurs.

From the research perspective, the obvious challenge is thus to dis-
entangle demand and supply effects. The authors make some interesting
efforts at distinguishing between these effects, but the problem turns
out to be trickier than anyone can solve in a single paper. The heart of
the problem is fairly simple: first, price cannot be observed, and second,
good instruments have not yet been found that can isolate demand and
supply effects. The authors convincingly explain why an objective price
cannot be observed in the relationship between the limited and general
partners. They are thus left with the measurement of the quantity of
funds.? Without observing prices, any change in the quantity of funds

2. The paper also makes an argument that the lack of price data is not a severe
omission, because the supply function is very elastic. This argument is slightly confus-
ing: with a perfectly elastic supply function, assets exist that are a perfect substitute for
venture capital investment. The authors do not identify these assets, and if there truly
were perfect substitutes, then it would be more meaningful to estimate the supply
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could come from shifts in the demand or supply schedules. Yet none
of the explanatory variables convincingly isolates either. Clearly, the
aggregate level of economic activity and the level of interest rates affect
both the saving behavior of firms and households (which acts on the
supply of funds), and the investment behavior of entrepreneurs (which
acts on the demand for funds). Similarly the return in equity markets
affects the relative returns of different asset classes (which should affect
the supply of venture capital), and it is likely to be correlated with
entrepreneurial opportunities (thus affecting the demand).

The only variable that holds some promise of isolating demand is the
R&D expenditure by academia and industry. The authors show that
R&D expenditure is correlated with venture capital fundraising at the
state level (I am not sure why they do not report the equivalent regres-
sion at the national level) and suggest that this might be interpreted as
evidence for a demand effect. For this to be true, one still needs to
argue that the savings behavior of firms and households has no rela-
tionship to the amount of spending by firms and academia on R&D.
Moreover, entrepreneurial opportunities have to be positively correlated
with R&D spending, which amounts to saying that R&D and entrepre-
neurship are complements. But the correlation between R&D and the
quantity of venture capital certainly seems encouraging for the view
that demand somehow matters.

A fundamental problem occurs, however, in going further with iden-
tifying the demand for venture capital: a better understanding of the
entrepreneurial process is necessary. Economists have a profound prob-
lem measuring entrepreneurial opportunity, because they tend to rely
on measuring realized outcomes, which measure actual choices as op-
posed to opportunity sets themselves. Moreover, economists have a
poor understanding of what economic conditions favor or hamper en-
trepreneurship.® Put differently, it is difficult to talk about the demand
for venture capital without a good theory of entrepreneurship. This
means that even conceptually it is unclear what variables should be used
as instruments for the demand of venture capital.*

function of the joint asset class (or else shifts in the composition of supply might be
misinterpreted as demand shocks).

3. This lack of knowledge manifested itself clearly in the very different context of
transitional economies.

4. A related point is that not much is known about alternative financing mechanisms



200 Brookings Papers: Microeconomics 1998

The poor understanding of the entrepreneurial process leads to my
next point. Based on the conjecture formulated by Porteba, the authors
interpret their findings as evidence that capital gains taxation works
through the demand for funds, rather than through supply. There are
some issues with the interpretation of the empirical findings, but before
I get to that, let me first question the conceptual argument that capital
gains taxation is an important factor for the level of entrepreneurship
and thus the demand for venture capital. I may be holding a somewhat
idiosyncratic view on this matter, but it seems to me that the argument
has some political sway but little economic foundation.

It is a well-known fact that capital gains taxation has distributional
consequences as well as efficiency consequences. It also seems plau-
sible to me that in a politicized debate, the parties that have an interest
in a capital gains reduction would want to highlight the efficiency
arguments and downplay the windfall gains. Currently, the ‘‘entrepre-
neurial sector’’ enjoys a strong political goodwill in the United States.
It might thus be attractive for proponents to argue that a capital gains
reduction would benefit the entrepreneurial sector.”

The proponents’ argument is deceptively simple: lower capital gains
taxes increase the rewards to successful entrepreneurs if and when they
want to cash out. The problem is that it is far from clear how important
this effect is. The returns to an entrepreneurial activity, especially of
the type financed by venture capital, are not only highly uncertain, but
also occur at a fairly distant point in time. It takes several years before
a successful company goes public, entrepreneurs have holding periods
after the initial public offering, and even after the holding period entre-
preneurs typically realize their capital gains at a very slow rate, fre-
quently using various techniques to delay payment of taxes. Thus the
gains from a reduction in capital gains taxation ought to be heavily
discounted at the time of the entrepreneurial decision. In addition, at
the time of founding a company, the one thing entrepreneurs can be
sure of is that by the time they cash out, there will have been at least
one presidential election and probably several rounds of congressional

for entrepreneurs. Future research might also want to examine substitution effects be-
tween venture capital and other forms of entrepreneurial finance.

5. Never mind, also, that entrepreneurs constitute only a tiny fraction of the people
(or entities) that pay capital gains taxes, yet their cause is used for a reduction of capital
gains across the board.
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elections, each of which might bring about changes in capital gains
legislation. More generally, it is unclear how much entrepreneurs
should look at the current capital gains rate as a predictor for their
future tax liability.

More important, it is not clear how much entrepreneurs actually do
look at capital gains. This is obviously the point where lack of knowl-
edge about entrepreneurship (both theoretically and empirically) hurts
most. In the presence of extreme uncertainty surrounding their ventures,
entrepreneurs rarely seem to rely on the mechanics of discounting future
cash flows, which implies uncertainty about how, if at all, they are
influenced by the capital gains rate. I presume that a lot more research
would be required to answer that question. At the anecdotal level, I can
say that in my limited experience I have heard entrepreneurs complain-
ing about paying too high a capital gains tax. The complaints, however,
came from entrepreneurs who had already succeeded and who were
pondering how to avoid paying the tax. I have yet to meet the entrepre-
neur who tells me about a new innovative idea, but then says the only
thing preventing the enterprise from going forward is the capital gains
tax the entrepreneur will have to pay in that otherwise blissful case of
actual success. Put differently, I am under the impression that even
(perhaps especially) in the entrepreneurial context, the distortions of ex
ante investment incentives induced by capital gains taxation are of
tertiary importance at best. These taxes only seem to come to people’s
mind once they have accumulated wealth and are directly affected by
the distributional consequences.®

Apart from these conceptual reservations about the importance of
capital gains taxation on demand for venture capital, I am still confused
by the results of the paper. At the risk of simplifying, the paper seems
to argue that because the data does not fit the supply story, it must be
demand that is driving venture capital. This remains speculative unless
demand factors can actually be identified. But even if they were, one
would still need an explanation for why supply factors are not at work.
Indeed, the paper suggests an interesting paradox that remains some-
what unexplored: even though there is a difference by definition in their
tax treatment, taxable and tax-exempt investors do not seem to behave

6. Anecdotally, they also seem to matter to investors, but this is obviously on the
supply side.
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significantly different, and tax-exempt pension funds react even more
strongly to capital gains than (presumably taxable) individuals. One
possible partial resolution to the paradox might be that taxable investors
imitate tax-exempt investors in their investor patterns. Institutionally it
is sometimes difficult to get into a limited partnership, so it may be that
investors tend to take whatever share is allocated to them, leading to
fairly uniform investment behavior.” Future research on understanding
investor behavior seems clearly warranted.®

Apart from my comments on the two question that I consider most
fundamental, that is, demand and supply and capital gains taxation, let
me briefly make a few comments about the measurement of the size of
the venture capital industry. The authors take a very reasonable mea-
sure, namely, the amount of money that venture capital funds raise in
a particular year. The nature of the limited partnership arrangement is
such that venture capital firms raise a particular amount that is put into
a “‘“fund.’” Over the next few year, venture capitalists then have the
right to call in the monies that were committed to the fund, typically
calling them in a few discrete portions. They then disburse these funds
as they invest in companies. The paper recognizes that the amount of
funds committed does not correspond to the amount disbursed. It would
be interesting in future research to examine whether this distinction
affects the analysis. My main concern is that the current measure is
better at measuring the available supply of venture capital funds rather
than the actual demand. Put differently, if we want to learn more about
the demand factors that drive venture capital fundraising, it would seem
imprudent to rely on a measure of the funds made available, as opposed
to the funds actually invested in companies.

Another interesting measurement issue is the appropriate scope of
asset classes. It is not clear whether institutional investors think of
venture capital as the relevant unit of analysis or instead make invest-
ment decisions on the basis of a broader (or narrow) asset class. In
particular, venture capital investments are often lumped together with

7. Another factor that could augment this effect would be relative performance
evaluation among investors.

8. Related to this, the authors do not seem to properly recognize the contribution by
Anand (1993). Anand models the preferences of the investors more carefully than the
current paper, allowing for investor heterogeneity. The authors’ critique of Anand’s
paper—being too narrowly focused on the telecommunications sector—seems secondary
compared with its methodological contribution.
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leveraged buyout funds and some other private equity funds into what
are called ‘‘alternative assets.”’” A natural question to ask is how the
supply of venture capital interacts with these related asset classes. In a
similar vein, it may also be interesting to think of the quantity of venture
capital not in terms of the absolute amount, but instead as a fraction of
gross domestic product or some measure of savings.

Finally, let me comment briefly on the section with the disaggregate
data. The comments on demand versus supply factors and on the role
of capital gains taxation obviously also apply to that section. One of
the interesting new questions that arises from the disaggregate data is
the role of the age of the venture capital firm. Although I agree with
the authors that being older may imply having a greater reputation and
may also lead to succession problems, I am not yet clear on how these
two effects can be isolated. Concerning distinction of early- versus late-
stage funds, I echo the authors’ view that understanding their differ-
ences is of great importance, especially with a view on public policy.
Future research might want to investigate whether the early-stage seg-
ment of the venture capital market behaves differently from the later-
stage segment and how individual venture capital firms move between
those two segments.®

Authors’ Response: We appreciate the thoughtful comments by Mar-
garet Blair and Thomas Hellmann. Their comments at the Brookings
conference significantly improved our paper, and their amended com-
ments published in this volume suggest a variety of avenues for future
research.

One point mentioned by Thomas Hellmann bears repeating: the chal-
lenges associated with empirically examining the venture capital indus-
try. Many data series routinely collected about the public markets by
government regulators and private data vendors are not available here;
and much of the information available is fraught with inconsistencies
and ambiguities. The example of the blurred boundary between venture
capital and leveraged buyout funds highlighted by Hellmann is just one
example. As the industry matures and more data is collected, these

9. For example, one could run the aggregate-level and individual-level regressions
in the two respective subsamples and compare their responsiveness to the various ex-
planatory variables proposed in the paper.
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problems may be alleviated; for now, however, they are an inherent
feature of empirical research into venture capital.

The reader should be aware of these limitations but should not lose
sight of the broader result. The industrywide, state-level, and fund-
specific analyses all suggest that public efforts to boost the demand for
venture capital are considerably more effective than steps to increase
the supply of funds. The findings lead us to view more favorably public
efforts designed to enhance the attractiveness of entrepreneurship and
the rate of technological innovation and to regard more skeptically
efforts to address the supply of venture capital directly. Due to the
potential for political distortions, programs that seek to stimulate the
supply of venture capital by directly funding small firms must be viewed
with particular caution.'®
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