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1 Introduction

Measured as a percentage of GDP, investments in innovative new firms are not large.
Neither is the number of technology entrepreneurs. In terms of lending volume, venture
capital is no more but a small segment of the financial intermediation sector. However,
venture capital backed investment is disproportionately important for economy wide in-
novation and employment. Kortum and Lerner (2000) calculated that venture capital
backed firms account for about 14 percent of industrial innovation in the US in 1998,
although they spend only about 3 percent of all research and development funds. Many
of today’s leading technology firms started out as small venture capital backed companies.
It is expected that the most successful of today’s ventures will grow rapidly to become
key players in important innovation-based industries and be tomorrow’s major firms in
terms of value creation and jobs. For these reasons, the business community takes great
interest in the well-being of entrepreneurial firms. Policy makers likewise worry about the

economy’s ability to innovate and thereby generate growth and employment.

However, policy makers and businessmen often question whether the business and
policy climate is sufficiently conducive to successful innovative activity. Surely, the origin
of industrial innovation is basic science. For this reason, venture capitalists and young
technology firms tend to be geographically concentrated in major centers of academic
and industrial research. Basic research and development, however, is not easily and
certainly not automatically translated into commercial success. A policy strategy for
innovation based growth must thus address a number of key questions: Are there sufficient
incentives for innovators to start their own small technology company? Does tax policy
scare away people with business ideas or prevent them from pursuing these ideas in their

own company? Are there enough funds available for would-be entrepreneurs?

Young innovative firms need more than just capital. In contrast to their competence
in research and development, potential technology entrepreneurs tend to be rather inexpe-
rienced in commercial matters. Do entrepreneurs receive enough guidance to successfully

develop their ideas into a market success? In short, young technology firms need access



to informed capital as is provided not by banks but by business angels and venture cap-
ital firms with special market knowledge and managerial knowhow. The prime policy
question is whether there is any need for government to promote venture capital backed
business creation and encourage the activities of venture capitalists beyond what the

market achieves on its own.

The public sector is involved in new firms in many ways. Consider the case of Denmark,
for illustration. First, basic research in universities and other research centres is almost
exclusively publicly funded. To support new firms, a handful of ‘technological institutes’
have been formed with the aim of extending technical advice to (mostly) new firms.
The consulting and advising on the part of these technological institutes is often key in
overcoming technical obstacles in further development of prototypes or products. These
institutes, however, do not provide managerial support. This is left to business angels
and venture capital firms if it happens at all. To foster cooperation between authorities,
research centres, universities, technological institutes and firms, seven ‘science parks’ have
been created in Denmark. The transfer of academic knowledge to firms and, thus, the

commericalization of science, is the ultimate target of these initiatives.

A public venture capital firm, the Danish Growth Fund, was formed in 1992. It is
the major public player in the venture capital business and at the same time an umbrella
organization for a series of initiatives towards entrepreneurship. Its official aim is to render
the supply of risk capital in Denmark more stable and make it easier for new firms to
manage a downturn in the economy. Its initial capital was 2 bill. DKK (a bit less than 300
mill. Euro) which was placed in bonds. The bond return is available for investments in new
firms. The private venture capital activity is notoriously difficult to portray statistically.
In Denmark, the funds flowing into venture capital come from several sources. Around
one tenth is public funds, primarily from the Danish Growth Fund. According to available
data, these primarily go into early-stage financing (seed or start-up) whereas other funds,

notably from institutional investors and corporate venture firms, are concentrated in later



(expansion) stages.! In addition to funding early stage firms, the Growth Fund has set up
the so-called ‘Growth Collateral’ initiative which shares credit risk with banks in lending
to small firms. Some ‘innovation companies’ have been established jointly with private
investors to promote innovation in high-tech start-ups. The Growth Fund has also issued
guarantees to certain ‘development companies’ that specialize in small and medium-sized
enterprises. Finally, it has set up ‘innovation environments’ often near science parks.
These innovation environments can provide pre-project capital and office space and foster

cooperation with (private) venture capitalists.

Outside of The Growth Fund, public funds have been injected into a ‘Mezzanine
Capital Company’ (MCC). Mezzanine capital stands for a hybrid of debt and equity
capital. The enterprise receiving capital is forced to incorporate. No ceding of control
and no collateral is requested and the interest on the capital injection is set to be a
function of company income. Alongside public capital, there are also private funds in
the MCC. A so-called ‘Danish Authorized Market Place’ has been set up, too. This is
intended to organize an alternative market for shares in non-traded companies and so

facilitate further expansion of new companies.

Are conditions for setting up new innovative firms in Denmark satisfactory? Recently,
the leading Danish business newspaper postulated:?> “Denmark needs more business an-
gels. Persons who are ready to not only extend risk capital but also put forth an effort
in those start-ups who will be the ‘gazelles’ of the future and create value in Danish
business.” The article further stressed that it is necessary to alleviate the tax burden on
Danes so that they will be able to save more and either start a new business themselves

or become business angels.

In this context business angels are representative of all types of agents that are able

to provide informed early-stage capital to new businesses. At later stages, bank owned

LA recent report finds that 12 pct. of venture capital funds come from public sources. The Danish
Growth Fund is the main contributor with 9.8 pct. Note, however, that the Danish Growth Fund and

other public sources stand for 54 pct. of seed investments. See The Danish Growth Fund (2002).
?Editorial column in Boersen, September 19, 2002, p. 2.



private equity companies are ready to take over successful young businesses and ‘package’
them for institutional investors. Although The Danish Growth Fund (2002) reports that
total seed investments in Denmark have gone up by 180 pct. from 2000 to 2001, the
predominant view seems to be that early-stage venture capital financing is still too scarce.
Based on a series of interviews conducted last year with support from the Danish Growth
Fund with the players in the business (venture capitalists and advisors), Jensen and
Vintergaard (2002) identified further possible barriers to entrepreneurship in Denmark.
The economic downturn and, in particular, the drop in share prices, were considered a
special obstacle. Further, the observers pointed to a lacking entrepreneurial culture and
too few business plans together with too little publicly funded (basic) research. Lastly,
the structure of personal taxation and the tax treatment of stock options were listed as

factors constituting a barrier to entrepreneurship.

The general downturn in the world economy over the last couple of years is hardly
something that public innovation policy can remedy.> The other determinants of innova-
tive activity such as the extent of basic research, public consulting, training and advising
activity, public funding of early-stage businesses, and tax policy obviously are in the
realm of political decisions. They match a series of often-voiced arguments for public in-
terference: the public good character and positive spillovers of research and development,
the dissemination of technological knowledge (special institutions, networks), lacking risk
capital, lacking incentives for self-employed entrepreneurship, lacking incentives of en-
trepreneurs in further expansion of the firm, and lacking incentives for close involvement

of informed financiers in their portfolio companies.

This paper discusses some key policy strategies towards the creation of innovative busi-
nesses. We aim to understand the mechanisms which determine overall entrepreneurship
as well as the degree of involvement of venture capitalists. The framework of analysis is a

simple setting in which a smaller part of entrepreneurs obtain financing and support from

3Fortunately, the most recent information emerging from a conference on opportunities for business
angels in Denmark underscores that the slowdown has not extinguished entrepreneurship. There are still

many refreshing business ideas, although information technology now is a notable exception.
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venture capitalists while the remaining majority must resort to standard bank finance.
In particular, our framework includes the stylized fact that venture capital backed firms
clearly outperform other start-ups that rely on passive bank financing only. We assume
that venture capital backed start-ups, when successful, produce and sell goods of higher
quality and thereby significantly earn more than other bank financed firms. This premium

reflects the value added of venture capital over bank finance.

The empirical evidence is quite clear on this. In comparing venture and non-venture
capital backed firms, Brav and Gompers (1997) document that the latter firms generally
underperform relative to the former in the longer run. Hellmann and Puri (2002) show
that venture capital backed start-ups in Silicon Valley are much faster in introducing
stock option plans for skilled personnel and in hiring a professional sales manager. Also,
the presence of a venture capitalist makes it more likely that the entrepreneur is replaced
by a professional CEO from outside if her lack of managerial abilities turns out to be an
impediment to the firm’s rapid growth. The venture capitalist’s influence is particularly
strong in the early phase of business development but is considerably less visible once the
firm has successfully matured. In short, venture capitalists add value in promoting the
professionalization of young firms. Hellmann and Puri (2000) further show that venture
capital backed firms introduce more radical innovations and pursue more aggressive mar-
ket strategies compared to other start-ups. For example, once a venture capitalist joins
the firm and provides finance, the probability of introducing the new product on the mar-
ket jumps up by a factor of more than three. Rapid market introduction is strategically
important because the first firm in the market enjoys a first mover advantage. Kortum
and Lerner (2000) similarly show that a Dollar of research and development in firms
with venture capital support creates more patents and more radical innovations than the
same expenditure in other firms. This empirical evidence clearly supports the notion that

venture capital significantly promotes innovation and business growth.

The success of venture capital cannot be taken for granted, however. Although the

volume of funds raised and invested grew dramatically in the late 90s, the market is still



much smaller in Europe. A recent empirical study by Bottazzi and Da Rin (2002) inves-
tigated the performance of firms introduced on the European technology stock markets
Euro.nm and found that venture capital backed firms have not grown significantly faster
and have not performed better than other firms. They conclude that the quality of in-
vestments in Europe is a more urgent problem than the sheer volume of funds invested. Is
this evidence a reflection of market failure? In our framework, and in line with the above
cited empirical evidence, not only the entrepreneur but also the venture capitalist must
put up effort to advance the firm’s prospects. Since both inputs are largely intangible and
not verifyable, the relation between an entrepreneur and a venture capitalist easily suffers
from so-called double moral hazard. Accordingly, the equity shares must be carefully
split to set incentives for both parties. When both parties must share the marginal return
while each one bears the entire marginal cost of extra effort, a natural incentive problem
arises. In particular, we expect a bias towards low managerial support on the part of
venture capitalists. The industry has developed sophisticated financial instruments such
as convertible securities and allocation of control rights that might help to alleviate such
incentive problems.? However, as long as both parties must simultaneously supply a joint
effort, the two-sided moral hazard will not disappear completely. How is it then possible
to strengthen the incentives of venture capital firms to support and advise their portfolio

companies more intensively?

Another impediment to the development of a vibrant venture capital industry might
be thin market externalities. In the real world, the linking of informed capital and people
with business ideas is far from a simple process. Since entrepreneurs and financiers must
very closely cooperate once they enter a relationship, each side should be selecting very
carefully among the potential candidates. This suggests a costly search effort on both
sides.” In our framework, we therefore think of the contact between entrepreneurs and
venture capitalists as resulting from a matching process. Accordingly, only a minority of

entrepreneurs succeed in being matched with venture capital. The remainder must rely

4See, for example, Schmidt (2002) for such an argument.
5Screening is as important as financial contracting and advice, see Kaplan and Stromberg (2001).



on bank finance or return to employment in industry. The matching process might result
in another distortion that could justify a policy intervention. This argument, however,
does not automatically create a case for subsidizing the industry. If the bargaining power
is distributed among entrepreneurs and venture capitalists in line with their effective-
ness in generating a match, the search equilibrium is actually efficient.® However, if the
venture capitalist’s bargaining position is too weak relative to the entrepreur’s position,
then her search effort will be inefficiently low, and she will tend to an overly small num-
ber of portfolio companies. Her search effort should then be encouraged by appropriate
tax incentives or subsidies. The converse holds if she is endowed with an overly strong

bargaining position.

While both types of distortions, in principle, call for policy intervention to improve
upon the private venture capital equilibrium, the information requirements for the govern-
ment are quite formidable. It is thus admitted that these insights do not readily translate
into practical policy prescriptions that could be made dependant on easily identified mar-
ket conditions. Nevertheless, we consider it an informative exercise to check the welfare
consequences of some of the often proposed policy initiatives within our framework of
venture capital backed investment. The literature has largely neglected an explicit pol-
icy analysis of venture capital. The few contributions that do exist in this area are not
based on a formal principal agent model of venture capital that pays due respect to the
incentive problems in this business.” However, we draw upon and extend our own recent
work on tax policy towards venture capital by introducing a search model of venture
capital finance and allowing for the simultaneous existence of bank and venture capi-

8 Within this extended framework, we investigate the effects

tal backed entrepreneurs.
of directly productive government activities as well as taxes and subsidies on the qual-

ity and quantity of start-up entrepreneurship in industry equilibrium. In particular, we

6The matching (in-)efficiency has been quite intensively discussed in the labor market literature, see
Hosios (1990) for the key contribution and Boone and Bovenberg (2002) for a recent optimal taxation

analysis with search frictions.
"See, for example, Poterba (1989a,b), Gordon (1998) and Gompers and Lerner (1998).
8See Keuschnigg (2002¢) and Keuschnigg and Nielsen (2001a,b, 2002).
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consider a government stimulus to basic research to expand the supply of potential tech-
nology entrepreneurs, government training of start-up entrepreneurs, subsidies to physical

investment cost, and capital gains taxation.

The paper now proceeds in section 2 by giving a general overview of our analytical
framework. Section 3 turns to the discussion of a series of policy experiments. Section 4
concludes. The presentation of the model is largely informal. The main purpose of this
paper is to highlight the key economic insights and policy implications. We refer the more

formally interested reader to a separate mathematical appendix.

2 A Framework of Analysis

2.1 The Market Structure

Our analysis starts with the presumption that venture capital (VC) is a rather scarce
resource and is specialized in financing innovative start-up firms with high potential but
high risk. That VCs are in fixed supply reflects the notion that VC finance requires unique
investment skills that reflect detailed industry knowledge, personal managerial experience
and a good reputation. Such skills cannot be acquired in short order. It takes years to
develop the specialized knowhow and experience and the reputation needed for successful
coaching of young firms. For this reason, even in the innovation-based industries only a
minority of firms are able to attract VC while the majority must rely on standard bank
finance. How the market is split between VC and bank financed firms, is an important
but relatively little explored question.” According to our own approach, all technology
entrepreneurs favor VC finance because it adds value. Given the limited number of VC

firms, entrepreneurs are thus rationed in their access to VC. The probability of locating

9The discussion in Black and Gilson (1998) is mainly about the relative advantages of a stock market
centered or bank centered financial system for the development of a venture capital industry but does not
explain how the market for start-up finance is shared among banks and VCs. See Dietz (2002), Strobel
(2002) and Ueda (2002) for alternative approaches to market segmentation.
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a willing VC reflects the degree of market tightness. Access to VC finance is thus seen
as the outcome of a search and matching process. Building on our own previous work in
Keuschnigg and Nielsen (2002), we extend the recent work of Inderst and Miiller (2002)
and Michelacci and Suarez (2002) on the allocation of informed capital in a search market
but we additionally introduce bank finance. This paper only sketches the model with an

overwiew given in Box 1 and focuses mainly on the policy implications.!

To reflect the stylized facts, our framework divides the economy into two sectors,
a large traditional and a small innovative, entrepreneurial sector. Production in the
traditional sector poses no special problems and risks. Production in the innovative
sector takes a business idea with a highly uncertain outcome. Since entrepreneurs are
wealth constrained, start-up firms require external finance to further develop new ideas.
If they mature to production stage, they supply innovative goods to the market. There
are I potential technology entrepreneurs who are endowed with a promising yet untested
business idea. Only a minor part E of them succeeds to attract venture capital and
receives value enhancing managerial advice that helps them to earn a premium on the
market. Another part B of start-ups resorts to standard bank finance while the rest,
E — E — B of them, after an initial attempt to entrepreneurship, returns to employment
in the traditional sector. This (large) rest of the economy produces a standard good and

absorbs all other economic activity.

At all stages of start-up investment, entrepreneurs may always give up and return to
safe employment in the ‘old economy’. Taking account of her outside option, a potential
entrepreneur faces the following sequence of decisions. First, since VC backed firms yield
the greatest reward, all of the entrepreneurs invest a search effort k to achieve contact
with one of the F' VCs (informed Financiers). Second, if this attempt fails, they either
resort to standard bank finance or else return to employment at wage W. Bank finance
is merely passive and does not include any special managerial support. Banks do not

have the required knowhow. Third, if an entrepreneur is matched with a VC, they bar-

10 A separate mathematical appendix with full analytical details is available upon request.



gain over a contract where the VC buys a share 1 — s in the firm at a price that covers
the start-up investment cost plus an upfront compensation to the entrepreneur. Fourth,
given the incentives determined by the contract, both entrepreneur and VC put in a joint
effort to develop the firm to production stage. The VC’s effort is oriented to commercial
aspects that help to earn a premium over the standard quality of bank financed firms
while the entrepreneur’s effort aims at a high survival chance. Finally, after success or
failure is realized, income is determined and agents spend it on consumption. Demand
for innovative goods determines the size of the market for start-up entrepreneurship. Box

1 gives more details.

Box 1: The Formal Framework

Demand: Following the principle of backward induction, we discuss the decisions in reverse
order. Agents spend income y* on traditional and innovative goods, X* and G* = qC** 4 C".
Except for a quality difference of ¢ > 1, the quantities C** and C? supplied by VC and bank
financed firms are perfectly substitutable. Given the quality difference, a VC backed firm earns
a premium q over the price V paid for a standard quality of the innovative good. Prices are thus
linked by V¥ = qV. Total expenditure is VECF! 4 V! = G*V. With effort I¢ already sunk,
the consumption problem is formulated as

U™ = o BEE {u(G)+X'—1" st. X'+VG <y'}. (1)
Bank Finance: We consider the entrepreneurs’ effort as critical for the success of a start-up
firm. It may be either high, e = 1, or low, e = 0. In writing the firm’s success probability
as e - pg, we assume that the firm always fails if the entrepreneur shirks. Only high effort
retains a positive success probability but implies an effort cost 3. We further assume that
entrepreneurs are risk neutral. Under bank finance, her problem is to maximize expected profit
7B = epy (V — D) +w > Be + W subject to the bank’s break even condition epgD > I + w
and the incentive constraint po (V — D) — 3 > 0. Given that entrepreneurs have no own wealth,

start-up investment cost I and any non-performance-related base salary @ must be financed with
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a credit. Since there is no revenue in case of failure, competitive banks will accept and break
even on a minimum expected repayment of pgD = I + w. The maximum base salary follows
from the fact that the incentive constraint limits the maximum credit repayment such that high
effort is assured: pg (V — D) — 3 = 0. High effort raises the success rate from zero to pg. The
incentive constraint says that the reward for high effort net of effort cost 3 must be at least as
good as the benefit from low effort (e = 0). Substituting the bank’s break even condition, and
anticipating that free entry eliminates any excess surplus over outside wage income W, a bank

financed entrepreneur’s expected profits amounts to

B =pV —I=p+W. (2)

Venture Capital Finance: The key distinction to bank finance is that VCs add value to
the firm. VC advisory effort a contributes to higher quality, allowing the firm to earn a premium
q(a) > 1 over the general market price V, ¢ > 0 > ¢”. Banks simply do not have the know-
how for value enhancing consulting. Advice comes at an intangible managerial effort cost vya.
The financial contract must now include incentives for both inputs to the firm’s success which
requires, in our simple setting, a straight equity contract. The VC’s willingness to contribute
consulting effort increases with her share 1 — s in the upside potential of the firm. Since both
agents add value, they both have bargaining power and must agree on a mutually satisfactory
deal. Since the entrepreneur has no own money, the VC must pay for all start-up cost plus
an upfront payment @w¥ to the entrepreneur in exchange for a share 1 — s in the firm. The
entrepreneur will be interested in VC finance only if it yields a surplus over the next best mode
of finance, 7% — 3 > 7 — 3, where the same effort cost must be spent unter both alternatives and
7B — 3> W already compensates for the forgone wage opportunities. The financier’s expected

profit must reward for her managerial effort cost:

= spoq(a) V + @ > 7P,
" = (1-38)pog(a)V — I —w¥F >~a, (3)
X = poq(a)V —1I—~a—nB.

E

The joint surplus of the venture amounts to y = 7% — 7% + 7" — ya and is shared by the two
partners. When the VC and entrepreneur agree on a share s and an upfront payment @, these

become fixed and determine incentives at effort stage. They must anticipate these incentives
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when bargaining over a deal. Given the VC’s bargaining power of £, their problem is

3

1-¢. ( F s.t.

MaXy ;7 ¢ q (7rE — 7rB) - ’ya)

(4)
IC" :spog(a)V > B8, ICT : (1 —s)poq (@) V =1.

It is in the joint interest to maximize the cake by chosing a share s before distributing it by
means of an upfront payment w”. Once the contract is fixed, the VC compares her marginal
effort cost v with the marginal benefit which is her share in the extra value created, and chooses
advice accordingly. Managerial advice and joint surplus increase with the VC’s share 1 —s. It is
thus in the mutual interest to agree on the lowest possible share s that just suffices to guarantee
the entrepreneur’s high effort (/CF becomes binding). With profit sharing thus determined,
bargaining fixes the size of the upfront payment and, thereby, splits the joint surplus according

to bargaining power, 7% — 78 = (1 — ¢) x and 7" — ya = &x.

Search For a Deal: A fixed number of F VCs and E potential entrepreneurs search for
a deal. Allowing for an endogenous search intensity of VCs, they post a total of vF financing
offers. The number of random matchings is the mass F of VC backed firms and depends on

equilibrium market tightness 6,
E=f(®)vF, 60=FE/vF, f(0)>0. (5)

The number of portfolio firms per VC, f(6)v, results from search intensity v and matching

probability f (6) which is the fraction of financing offers vF leading to a successful deal.

The matching probabilities determine incentives to participate in the search market for VC.
A potential technology entrepreneur locates a suitable VC offer only with probability f () /0
and then negotiates a share 1 — £ of the joint surplus yx. She will search for VC only if the
expected gain over bank finance at least covers the search effort cost &,!!

f(9)

o =Ox =k f(O) =0 (). (6)

In making v; offers, an individual VC expects to realize v;f (6) deals where each deal yields

a share & of the joint surplus x. Maximizing her expected surplus net of search effort costs,

1'When an E considers entrepreneurship, she first decides whether to search for a VC or directly contact

a bank. She searches, if f/0 - 7% + (1 — £/0) - 78 — k > 78 holds which is the stated condition.
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vif (0) - &x — 6 (v;), yields the condition in (6). Given that innovative business ideas are scarce,
i.e. in fixed supply E, entrepreneurs derive a rent as indicated by the first inequality which they
can appropriate only by searching for a VC.

Among all potential entrepreneurs, a part £ locates a VC offer while the other part £ — F
either resorts to bank finance or returns to employment at a wage W. If it succeeds, a firm
produces one unit of output but nothing if it fails. The aggregate quantity supplied is, thus,
po (B + E). Taking account of the quality difference ¢ as in (1), the number B of bank financed

entrepreneurs follows from the market clearing condition for innovative goods,

G (V) =poB +q(a)poE. (7)

Competitive Search Equilibrium: We assume that there are more ‘residual’ entrepreneurs
willing to start a bank financed firm than what is needed to supply the market that is left over
by VC backed firms, i.e. E — E > B. Free entry thus eliminates profits of bank financed firms
and, thereby, fixes the break even price as in (2).!> The venture return V sets incentives for
effort in VC firms and thereby fixes managerial advice and value maximizing equity sharing as
in (4) and the joint surplus of a VC backed firm as in (3). Since v and 0 are uniquely related
as in (5), the VCs’ search condition in (6) solves for search intensity, market tightness, and
equilibrium VC portfolio size vf (#). Given the fixed number of VCs, individual portfolio size
implies the number of VC backed firms by the matching condition in (5). The model solution
is complete by noting that the zero profits price implies market size and residually determines

the number of bank financed start-ups in (7).

We believe that this framework captures the most important stylized facts about the
real effects of VC in industry equilibrium. It is worth repeating some key features of our
model. In line with empirical evidence, VCs help with managerial advice and thereby

importantly promote the professionalization of their portfolio companies. This input is

121n the traditional sector, one unit of labor produces one unit of output which sells at a price normalized

to unity. The wage is thus W = 1 in competitive equilibrium.
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valuable to start-up firms since entrepreneurs often start out being rather inexperienced in
matters of business conduct. The value added derived from managerial advice makes VC
backed firms more profitable than other ones. For this reason, VC yields a surplus over
the next best mode of finance. Since both partners provide a valuable input to the firm,
each one has bargaining power that determines how they split this surplus among them.
Via bargaining, entrepreneurs can share in the surplus. For this reason, all technology
entrepreneurs in our framework prefer VC finance over bank credit and must be rationed
due to the limited supply of VC. Depending on the degree of market tightness, only part

of the entrepreneurs manage to get matched with a VC.

With VC finance, the success of the firm becomes a function of both the entrepreneur’s
own critical effort and the VC’s contribution and is subject to a double sided moral hazard,
given the non-observability of either effort. To provide incentives for both entrepreneurial
effort and VC involvement, however, not only the entrepreneur but also the VC must share
in the upside potential of the firm. For this reason, an equity contract with proportional
profit sharing becomes optimal in our simple framework. By way of contrast, banks are
not endowed with entrepreneurial knowhow and cannot add value to the firm beyond the
mere financing of start-up cost. With bank finance, the firm’s success depends exclusively
on the entrepreneur’s effort alone. With one-sided moral hazard, the entrepreneur should
be full residual claimant on the marginal return to effort which makes straight debt finance

the optimal mode of finance.

2.2 Adding Public Policy

The proposed framework allows for a rigorous analysis of several policy instruments that
are often considered important for the development and maturation of the VC industry.
It is mentioned that VC can flourish only in an active research environment. Further-
more, the VC community often complains about a lack of high quality entrepreneurs with
promising ideas. This notion also seems to be supported by the fact that in reality, a

large part of funds raised is actually not invested but remains idle, waiting presumably
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for more promising investment opportunities. A strengthening of publicly funded basic
research can be thought of as increasing the number of potential technology entrepreneurs
with a business idea, denoted by E in our model. Surely, the strengthening of basic re-
search does not come for free but carries a marginal budget cost of, say, J'(E). What
amount of additional resources is warranted to increase the supply of potential technology
entrepreneurs must, in principle, be determined in a comparison of the possible benefits

and the cost of educating them. For simplicity, we will assume that lump-sum taxes are

available to finance the outlays for additional basic research.

Another possible policy initiative is entrepreneurial training and other government
sponsored consulting and advising activities vis-a-vis new firms. Such activity aims at
raising the survival probability of young entrepreneurial firms. The success probability
po = p(g) would then increase with the outlay g per trained entrepreneur. Since such
training generally occurs prior to bank or VC financing, it does not discriminate among

financing modes and covers all entrepreneurs.

A third option is to subsidize the physical investment cost which must be incurrred
to start a firm. An investment subsidy reduces the private cost of start-up investment to
(1 — 2) I. In principle, the subsidy can distinguish between bank and VC financed firms
(2% and 2%). Tt is given irrespective of whether the firm succeeds or not. It thus captures
most of the real world policy initiatives to promote business creation which primarily
subsidize start-up (financing) costs. In practice, governments mostly hand out interest
subsidies, direct government loans at reduced interest cost, or credit guarantees that help
to reduce the bank’s risk premium on small business loans. We consider how this subsidy

fares in our more explicit model of VC and bank finance.

Since young, fast growing firms are unable to pay dividends, the return on such in-
vestment almost exclusively accrues as capital gains to the initial investment, both to
entrepreneurs and financiers. The business community considers the capital gains tax
as the most important tax barrier, and policy makers have often proposed to cut capi-

tal gains taxes to stimulate start-up investment of innovative firms. To the best of our
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knowledge, and except for our own earlier attempts, this tax has not yet been subject to
a rigorous analysis within a structural model of VC finance that allows to capture the

incentive effects for the joint effort of entrepreneurs and VCs.!3

3 Policy Analysis

A rigorous policy analysis must first answer the question whether there is any useful role at
all for the government in correcting certain market distortions and market failures. In view
of the fact that government activity itself often suffers from regulatory capture as Lerner
(2002) emphasizes in the context of innovation finance, such market distortions must be
clearly identified to warrant any specific subsidies, tax breaks or other expenditure in favor
of the industry. Our model of the VC industry allows for several potentially useful policy
initiatives. First, there might be a potential role for specific tax breaks or direct subsidies
to address certain market distortions. And second, there might exist a directly value
enhancing government activity that is not substituted easily by the private sector. To
characterize the optimal policy towards VC in our framework, we first derive the socially
optimal resource allocation which follows from maximizing an aggregate welfare measure
subject to resource and technological constraints.!* Comparing this optimal allocation

with the competitive market equilibrium, we can identify potential distortions and their

13See the references to the public finance literature in the introduction. However, Inderst and Mueller
(2002) shortly discuss the capital gains tax. It is not their main focus, however, and a rigorous welfare

based analysis is missing.
!4The welfare measure derives from aggregating individual welfare as in equation (1) of Box 1:

U*=L—(I+g)(E+B)+u(G)~B(E+B)~~aE ~§(v)F—kE—J(E).

Supply of the traditional good amounts to L = 1 — E — B, the labor input of the non-entrepreneurial
population. Start-up investment in the innovative sector absorbs a quantity (I + g) (E + B) which leaves
a welfare of L — (I + g) (F + B) from consumption of this good. The supply and consumption of the
innovative good amounts to G, yielding welfare u (G), from which one must substract all relevant effort

costs plus the resource cost J (E) of educating potential entrepreneurs via basic research expenditure.
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remedies via public policy initiatives.

3.1 Potential Distortions

Our framework points to two potential distortions in VC finance where tax policy might
help to improve private incentives. The first one derives from the fact that the success
of a VC backed firm requires the joint effort of both the entrepreneur and financier and
is therefore subject to a double moral hazard problem. The VC contract must provide
incentives for both parties to secure their joint effort. For this reason, not only the
entrepreneur but also the VC must share in the upside potential of the venture which
makes an equity contract with profit sharing preferable to straight debt finance. Profit
sharing, however, cannot deliver the right incentives for a socially optimal effort. While
both the entrepreneur and the VC must fully bear their private effort cost, the return to
one’s own effort must be shared with the partner of the venture under an equity contract
with proportional profit sharing.!® When an agent appropriates only part of the return
on extra effort but must bear the full cost, her effort tends to be inefficiently low. In our
framework, we have treated the entrepreneur’s effort as absolutely critical for the success
of the firm and have assumed it to be either high or low. Since shirking makes the firm
fail with certainty, the parties will thus always agree on a minimal profit share that just
suffices to secure the entrepreneur’s full effort. The problem thus remains with the VC’s
managerial support.!% The need to share the return on effort with the entrepreneur installs
a bias towards inefficiently low VC support. Policy should target the VCs’ incentives for

closer involvement with their portfolio companies.

Before drawing any immediate policy conclusions, however, one should emphasize

that the industry has partly developed its own solutions to at least alleviate the problem.

15This is evident from equation (4) in Box 1.
16The revised version of Keuschnigg and Nielsen (2002) treats both efforts as variable. In consequence,

not only the VC’s but also the entrepreneur’s input tends to be underprovided. Discrete effort on the
part of the entrepreneur considerably simplifies the analysis and does not change our conclusions with

respect to the VCs’ behavior.
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Schmidt (2002), among others, has shown that the use of convertible securities which are
prevalent in VC finance can go a long way to allocate the right incentives at the right
time to each partner. Stage financing, i.e. the tying of further financing rounds to the
achievement of predefined milestones in the company’s development, also addresses the
problem. However, as long as both inputs must be supplied simultaneously at least in
some stages of the firm’s development, as we assume in our framework, the inefficiency

problem never fully disappears.

A second potential distortion relates to the search effort for a VC deal. A successful
deal for a new VC investment generates a surplus that is divided among the VC and the
entrepreneur according to their bargaining power. Before this surplus becomes available,
both parties must search in the matching market for a suitable partner. The private
search intensity of a VC compares the search cost incurred by posting another financing
offer with the expected return to search. The expected gain consists of the probability of
finding a promising venture times the VC’s share in the surplus as in equation (6) of Box
1. The matching probability is determined in equilibrium and is an increasing function
of market tightness, the ratio of potential entrepreneurs looking for a deal to the number
of outstanding financing offers by VCs. The more entrepreneurs there are relative to the
total number of outstanding financing offers, the easier it is for a VC to find a suitable
investment project when she decides to post an additional financing offer. The matching
equilibrium in the market for VC is efficient only if the effectiveness of VC search in
generating a deal (as measured by the elasticity 1 of the number of successful matches
with respect to financing offers) exactly corresponds to the VC’s bargaining power £ in
splitting the joint surplus. This is the so-called Hosios (1990) condition for an efficient

search equilibrium.

One can understand the balance of ex-post bargaining power with the matching ef-
fectiveness as a condition for the efficient distribution of property rights over the returns
to search. The search effort is a specific investment in a future relationship between an

entrepreneur and a VC. These specific investments cannot be contracted because the en-
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trepreneur and VC do not know at this stage the identity of their future business partner
after matching. They meet only after they have sunk their search cost, i.e. their specific
investment in the relationship. The efficiency condition £ = n implies that the party that
carries out the most important non-contractible investments should be most powerful ex
post so that it can correspondingly claim most of the rents.!” A distortion arises whenever
the condition is violated. When entrepreneurs have excessive bargaining power relative
to their matching effectiveness, the search effort of VCs is discouraged. The scarcety
of financing offers results in an overly small number of deals. Each VC firm ends up
with an inefficiently small portfolio of firms. VC investments should be encouraged by
strengthening the VC’s search incentives. The opposite conclusions hold if VCs instead
of entrepreneurs have overly high bargaining power. However, since the extent of each
party’s bargaining power is not easily determined, it seems difficult to delineate practical
policy guidelines. For this reason, we henceforth concentrate more on the case of efficient

search (with £ = 7).

3.2 Optimal Policy Towards Venture Capital

Starting from the presumption that VCs should be involved more intensively in their
portfolio companies to attain a higher quality of VC, policy must either address marginal
benefits or costs of an extra managerial input. Since effort cost is intangible in nature
and therefore cannot be the target of tax policy, one is left with a revenue subsidy to
VC backed companies. The purpose of this subsidy is to make the VC the full residual
claimant on the return to her effort as is required for efficiency.'® This revenue subsidy
given to portfolio firms, however, not only strengthens incentives for advice and thereby
improves the quality of VC financing, it also stimulates the quantity of VC investments. In

making VC investments privately more profitable, it leads VCs to search more intensively

17See Boone and Bovenberg (2002) for an analogous interpretation of the Hosios condition in the

context of labor market search.
18Tn equation (4), the revenue subsidy 7 < 0 is set such that (1 —7) (1 — s) = 1. With this subsidy in

place, the VC would appropriate the full social gains poq’ (@) V' of her consulting effort.
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for new deals. If the search equilibrium in the market for VC is efficient because the VCs’
bargaining power is well aligned with their effectiveness in generating deals, such extra
stimulus for more VC investments would be counterproductive. In our framework of the
VC industry, more quality but not more quantity of VC finance is needed. Therefore, the
optimal policy is to combine a revenue subsidy that encourages managerial support, with
a tax (rather than a subsidy) on start-up investment cost. The purpose of this tax is to
offset the incentive for increased entry which is created by the advice enhancing revenue
subsidy. Note that a tax on physical investment cost is not harmful to the incentives for

advice since this cost is already sunk when managerial effort must be expended.

With this package, the policy can largely be self-financing. In fact, if the matching
equilibrium is efficient, search should neither be encouraged nor discouraged. In this
case, the revenue subsidy cum investment tax is exactly self-financing in our framework.
The optimal policy changes, however, if the search effort is distorted because of excessive
bargaining power of VCs. If VCs are able to appropriate a disproportionately large share
of the joint surplus, they will chase new deals with a search intensity higher than what is
warranted by their effectiveness in generating deals. This tendency for overinvestment in
terms of VC quantity, or number of portfolio companies financed, could be offset with an
even higher investment tax. The opposite conclusion holds if the VCs’ bargaining power
were smaller than what is required for an efficient distribution of property rights on the

returns to search.

None of these considerations applies to bank financed firms. There is neither any role
for a revenue subsidy since banks to not offer advice, nor a subsidy or tax on start-up
investment cost since there are no search-related distortions. Bank lending is passive with-
out any relationship-specific investments and thus fully competitive in our framework. In
assuming uniform ability of entrepreneurs, we have however excluded any issue of adverse
selection which might potentially justify certain policy interventions. Both overlending

and rationing of bank financing are potential outcomes, depending on how returns and
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risk are determined by entrepreneurial ability.!” We have abstracted from such issues and

therefore cannot identify any role for specific policies directed towards bank lending.

Governments often assume an active role in supporting start-up entrepreneurs. En-
trepreneurial training, government consulting and similar other activities are meant to
raise the survival chances of young firms. These measures typically do not distinguish be-
tween bank and VC financed firms. Suppose the government spends resources g - (F + B),
or g per trained entrepreneur. A marginal increase in spending enables the entrepreneur
to succeed with an increased probability pf (g) and thereby raises expected revenues of
the firm. Entrepreneurial training is a publicly supplied private good much like any other
education expenditure. Being excludable, it is possible without problem to charge a user
fee. Presumably, such expenditure simply substitutes for private activity, at least to some
extent. As it turns out, optimal policy fully charges entrepreneurs for the training cost.
The level of the training activity is optimally expanded until the marginal expected out-
put gains from raising the success rate, valued at the price of innovative goods, equals the

marginal resource cost £ + G of doing so.?’

Finally, it is often claimed that a vibrant VC industry can develop only in an active
research environment. Proponents of the VC community also complain that there is a lack
of technology entrepreneurs. More spending on basic research can help to increase the
supply of potential technology entrepreneurs. Often, public funds are allocated to fields
of research that lend themselves more easily for commercialization and where the expen-
diture is more likely to result in start-ups and spin-offs. Furthermore, governments often
encourage the commercialization of research quite explicitly in building business incuba-

tors and providing other business related infrastructure near universities or other research

19See De Meza (2002) for a discussion.
20Maximizing aggregate welfare U* = u(G) — (I +g) (E + B) + ... yields an optimality condition

(gE+B)V -py(g) = E+ B where V = ¢/ (G) and G = ¢gF + B is used. The same condition would
obtain if firms could buy such services on a competitive market. Bank-financed firms would maximize
78 =po(V — D) — g+ @ and buy until p (¢) V =1 or B -p)(g) V = B in the aggregate, and similarly

for VC-financed firms. Our framework does not explain why such a market solution should fail.
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centers, hoping that this will encourage a larger number of would-be entrepreneurs. We
capture this in our framework in an admittedly crude way by postulating that the fixed
supply E of potential technology entrepreneurs can be increased with additional basic

research spending at a progressively increasing budget cost of J (E).21

The optimal amount of spending is arrived at when the marginal resource cost J’ (E) of
educating another potential technology entrepreneur is balanced by the expected marginal
income gain thus created. Since the supply of potential technology entrepreneurs £, by
assumption, can be expanded only with additional public spending on basic research,
entrepreneurs derive a private rent as indicated by the inequality in (6) of Box 1. If
the search equilibrium is efficient, i.e. & = 7, then the private rent corresponds to the
net gain to society, net of search effort, of having an additional candidate for a VC
backed start-up firm. The marginal cost of educating this extra technology entrepreneur
is J’ (E) In the social optimum, the rent to entrepreneurship is balanced by marginal
expenditure.?? Although this is a somewhat crude modeling, it does point to the fact that
public spending directed towards the commercialization of science and the education of
potential technology entrepreneurs must ultimately by justified by the extra income or

surplus it creates in equilibrium.

3.3 The Effects of Policy Reform

Considerations of optimal policy design are seldom easily translated into practical tax
policy. In this section, we consider small policy changes.”® The appendix repeats in (A.1)
those equations of Box 1 that change in the presence of taxes. We first turn to the capital

gains tax which is considered one of the most important tax barriers to the development

2IThat basic research expands the supply of technology entrepreneurs is surely more a beneficial side
effect rather than the main purpose of such spending. One might therefore wish to interpret J as that

part of research spending which specifically aims at generating a higher probability of spin-offs.
?2The optimality condition is f (0) /6 - (1 —n)x —k = J' (E).
23To keep calculations simple, we start from an untaxed equilibrium position. See the appendix for

analytical results on comparative statics.
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of the VC industry.

Capital Gains Taxation: Since young firms hardly pay any dividends, the return on
such firms accrues mostly as capital gains over any initial equity investment. This applies
to both bank financed and VC backed companies. A competitive industry with free entry
cannot sustain pure profits over the long-run. The free entry condition for bank financed
firms thus fixes the equilibrium return V' allowing firms to break even. Venture returns
must compensate for all relevant costs but no more than that. Given entrepreneurs
require a fixed compensation for their effort cost and the foregone wage income, venture
returns must increase so that expected capital gains net of the tax still suffice to cover
the opportunity cost. A higher price of innovative goods squeezes market size and should

thus lead to exit.

One can expect further interesting implications for market structure. Higher venture
returns strengthen incentives for effort, in particular the incentives for the VCs’ managerial
consulting. On the other hand, the capital gains tax itself rather directly discourages
managerial support as it reduces the private return on extra effort.?* On net, VC backed
firms will receive less managerial support. When VCs become less involved, the market
orientation of firms will suffer, leading to lower innovation and quality improvements
and, in turn, to a lower market premium. Consequently, the performance of VC backed
relative to bank financed firms will be less impressive. The financial contract, in addition,
includes an upfront payment to the entrepreneur which splits the joint surplus among the
two parties. The tax squeezes this shared surplus as a net result of three effects: first,
the tax directly takes away from the surplus. Second, it discourages advice and thus
diminishes the value added by the VC. And third, as a partially offsetting effect, the tax
raises the competitive price, as part of the firms leave the industry. The net effect is

negative, see equations (A.4-6) in the appendix.

24See (A.2-3). Since the entrepreneur’s effort is critical, it must alsways be high. If her return on
effort is reduced on account of the tax and the decline in the VC’s value added contribution, she must

be allocated a higher equity share to retain her critical effort.
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The lower joint surplus of VC backed firms is shared among entrepreneurs and VCs
and thus determines their incentives to search for a deal. It is said that VCs often consider
up to 100 business plans but in the end finance only about 5 out of them. According to
our framework, a VC searches for a deal by posting a larger number of financing offers.
Depending on market tightness, she is able to strike a deal only on a fraction of them
and ends up with a much smaller portfolio of firms, see equation (5) in Box 1. The
desired search intensity and, thus, her portfolio size is achieved if the marginal effort
cost of searching for another deal is equal to expected profits which is the probability of
striking a deal times her share in the joint surplus of the firm, see (6). Obviously, if the
capital gains tax diminishes the shared surplus of VC backed firms, it thereby reduces
search effort. Consequently, each VC will end up with a smaller portfolio. Given the fixed
number of VCs, the number of VC backed start-up firms must decline, see (A.7) of the
appendix. The capital gains tax thus reduces not only the quality, but also the quantity

of VC backed investments in our framework.

We can now consider the equilibrium impact on the number of bank financed en-
trepreneurs. Since the tax requires a higher price of innovative goods to allow bank
financed firms to break even, market size in (7) of Box 1 must shrink. Since the quality
adjusted supply of VC backed firms declines, there is in principle an ambiguity in the
effect on the number of bank financed firms. If the market share of VC backed firms is
small at the outset, however, the decline in market size surely dominates and forces bank
financed firms to leave the industry. Even though we consider only a small tax increase,
we expect a first order welfare loss. If the search equilibrium is efficient, there are no
welfare consequences from a change in market tightness.?” In the preceding subsections,
we have identified a distortion with respect to the extent of VC involvement in their port-
folio companies and have shown that managerial advice is inefficiently low in the market
equilibrium. Since the capital gains tax further discourages advice which is already too

low at the outset, it entails a first order welfare loss. For this reason, the capital gains tax

25 Search efficiency holds for & = 7, eliminating the effect of market tigthness 6 in (A.11).
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is particularly harmful to the industry. Previous contributions have pointed out that the
capital gains tax impairs VC investments. However, none of these analyses have actually
derived their predictions based on a structural model of the VC industry that pays due

attention to the incentive problems emphasized in the finance literature.

Subsidizing Start-up Investment Cost: The investment subsidies work somewhat
differently. A subsidy to bank financed firms allows for a decline in the competitive
industry price and thereby expands the market for innovative goods. Since the subsidy
is already sunk at effort stage, it involves no direct effect on effort. Note, however,
that the competitive reduction in venture returns impairs incentives for advice. Via this
general equilibrium effect, VC involvement in portfolio companies must suffer. Somewhat
astonishingly, the investment subsidy which also applies to VC backed firms, actually
reduces joint surplus. While the direct effect of the subsidy is to raise private values, see
(A.4), the diminshed value added in terms of VC support and the lower equilibrium price
dominate and render the total effect on joint surplus negative. Consequently, VCs are less
eager to search for more deals. As market tightness rises, fewer entrepreneurs succeed to
attract VC finance. While there are fewer VC backed firms, the number of bank financed
companies strongly expands. Not only is market size larger, but also a smaller market
share is taken up by VC backed firms, see (A.8). A uniform subsidy that indiscriminately
subsidizes start-up investment by both types of firms, ends up forcing VC backed firms

out of business while strongly expanding the number of bank financed firms.

The picture might change if policy succeeds to limit the investment subsidy to VC
backed firms only. In this case, there would be no effect on the equilibrium price since
bank financed firms are not directly affected. Neither would this subsidy affect incentives
for managerial advice. The joint surplus would simply increase by the extent of the
subsidy without any further effects, see (A.4). Consequently, VCs would start to search
more intensively so that the market becomes less tight and more technology entrepreneurs
succeed to locate a VC. With market size and VC induced product quality unchanged in
(7), the additional VC backed firms simply crowd out bank financed firms. Welfare should
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not change much. If the search market is efficient, market tightness is without impact on
welfare. Further, there is no first order welfare gain or loss from the adjustment in advice

simply because the subsidy has no influence on advice.

4 Conclusions

In virtually all industrial countries, the public sector is engaged in promoting in innova-
tion and entrepreneurship in many ways. Taking Denmark as an example, we reported a
number of public policy initiatives ranging from stimulating basic research in institutions
of higher education to direct public venture capital support for start-ups. In between,
entrepreneurial training and government consulting, favorable depreciation rules for re-
search and development, and tax policy targeted towards young technology firms are also
expected to promote entrepreneurship in innovative industries. We have introduced a
formal framework for the analysis of the effects of basic research, government training
and advising of business starters, selected subsidies, and capital gains taxes. We demon-
strated the potential of these policies to promote start-up entrepreneurship in innovative
industries and welfare. In particular, we have discussed the differential effects on bank

financed and venture capital backed firms in industry equilibrium.

Despite its importance to policy makers, a model-based analysis of public policy to-
wards start-up entrepreneurship in innovation-based industries is largely missing. Our
attempt in this direction may be considered too simple with respect to some aspects of
the industry. We have indeed abstracted from a number of potentially important aspects
of venture capital finance. To keep the analysis tractable, we have, for example, taken
the entrepreneurial effort to be all or nothing while in reality the trade-off is surely not
that stark so that effort should better be considered a continuous variable.? Further-

more, we considered the fate of start-up firms to be either a complete failure or a success

26In Keuschnigg and Nielsen (2002), however, we analyze the double moral hazard problem with con-
tinuous efforts by both VCs and entrepreneurs. On the other hand, the simultaneous existence of bank

and VC financed firms is ignored.
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with no outcome in between. In reality, even failures generate some value and success
comes to a variable extent, ranging from ‘living dead’ to high-flyers. We have considered
entrepreneurs to be identical while in the real world entrepreneurial ability, again, varies
considerably. Indeed, one of the main functions of informed capital is to pick the more
able among all entrepreneurs under conditions of limited information (screening). The
presence of adverse selection is indeed expected to change the interaction of banks and
venture capitalists in financing young firms. Finally, the dynamics of entrepreneurship
(staging) and the complexity of financial contracting was relatively neglected in our anal-
ysis. All these issues are highly relevant, but also very difficult if at the same time the
real effects in industry equilibrium must be determined. We must leave these extensions

for future research.

Appendix

This appendix derives some key comparative static results of changes in the uniform
capital gains tax 7 and an investment subsidy z (negative values indicate a subsidy). It
is further assumed that the entrepreneur’s base salary or upfront payment w is taxed at
the same rate 7. Under this assumption, (A.1) restates those equations of Box 1 which

change in the presence of taxes:

2) 7 = (1=7)[pV-01-21, a°-3=W,

3) 7" = (1-7)[spoq(a)V +@"] > ",

3) w = (1=7)[(1=s)pog(a)V —(1—2)I—b"] >~a, (A1)
) x = 1=7)pg(@)V—(1=2)I]—~ya—=P,

(4') 1C* (1—7)spog (a) V > 5,

4) IC" + (1=7)(L=s)pod (a)V =1.

We consider comparative statics starting from the untaxed position, 7 = z = 0 initially.

In loglinearizing the model at the initial equilibrium position, we define 7 = dr/ (1 — 7) =
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dr, and Z = dz/ (1 — z) = dz. The equilibrium price follows from free entry in bank

financed projects, 7% = poV — I = 1 + 8 with W = 1 by normalization. Using (2),

Fo——t = Ve—t=———(F+2). (A-2)

The tax and the investment subsidy both affect the equilibrium price of a standard-
quality innovative good. To calculate the effect on advice and profit sharing, log-linearize

the twin conditions in (4’) and find the simultaneous solution. Assuming ¢ (a) = (1 + a),

0 < o < 1, and defining @ = da/ (1 + a), one obtains § = ad and ¢ = — (1 —a) a. The
two linearized incentive constraints (4’), ie. (1—a)a =V — 7 — T8 for the VC and
§=—aia—V + 7 for the entrepreneur, are then solved to yield
1 N 1—s N
S S S Sy ) ¥
R ( T ° l-s5s—«a ! (A.3)

The capital gains tax discourages advice. The lower venture return also undermines the

entrepreneur’s incentives so that she requires a higher share s to put up her full effort.

Profits with bank financing are fixed at 7% = 1 + 3. The joint surplus of VC backed
firms thus changes by dy = pogV V+12—(poqV — I) 7+(pog'V — 7) (1 + a) G. Substituting
ICY for 7, and using (1 + a) ¢'/q = «, we have (poq'V — 7) (1 + a) = spoqV o, which gives

. dx ~ I ( I ) . .
=V 4+ z—(1-— T + saa. A4
X PoqV PoqV PoqV (A4)

The investment subsidy raises joint surplus. The tax works via three channels. The direct
impact of the tax is negative. Further, the tax discourages advice and thereby also erodes
joint surplus. Finally, by raising the price of standard quality due to taxation of bank
financed firms, the tax actually tends to boost joint surplus. Substituting (A.3), the net

effect is

A . I I A (1—-35)(1—a)
=V + Z— |V - T, g > 1. A5
X PoqV ( pqu) 1—s—a (A.5)

Note that ¥ > 1 is a multiplier such that the effects via advice strengthen the direct
effects of the tax and the price. For this reason, ¥ — I/pyqV is unambiguously posi-

tive. Substituting (A.2), and using (2’) which is 7% = pyV — I = 1 + 3 in the untaxed
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equilibrium,

) (qV—-1)1, .
xX=————""""(T+2). A6
() (A6)
Policy affects the supply of VC because VCs share in the higher joint surplus which
makes them search more intensively for investments. Defining the elasticity of marginal
search effort cost, £ = v§”/¢’, and noting the matching elasticity 0f'/f = 1 —n and the

link between the number of financing offers and markte tightness, 6 = —d, the search

condition (6) yields

~ 1 ~ N n
0= ———xX E=—-n=—"—:xv. AT
1—77+6X’ 1 1—77+5X (A7)
The second condition comes from the matching equilibrium condition in (5) of Box 1.

Finally, the equilibrium number of bank financed start-ups follows from (7) of Box 1.

Given a demand elasticity u,2” we have [note G = qpoE + poB|
G=-pV=¢(ca+E)+(1-0)B,  ¢=qBp/G, (A.8)

where ¢ is the market share of VC backed firms, as measured in overall quality units.
Substituting preceeding results into (1 — ¢) B = —uV — ¢ (a& + E’) yields, after some

manipulations,

5 VI - I - I 2
(1=¢)B = =Bt + Q77+ (ug + 9Q) 25 2, (A.9)
@ = g

There is some ambiguity in the effect of the tax rate. But as long as the share ¢ of
VC financed firms is small, the tax entails the normal effect of driving bank financed

entrepreneurs out of business.

Welfare: Aggregating individual welfare in (1) over L workers, E VC backed and B
bank financed entrepreneurs yields U* = CS+Y — 3(E + B) —yaE — é (v) F — kE with

2TThe optimality condition to (1), v/ (G) = V, implies an elasticity u = —u’ (Q) / [Gu” (G)).
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consumer surplus C'S = u (G) — GV. Substitute income Y = L+ (7¥ 4+ ") E+ 7P B, use

L = 1— E— B, exploit the free entry condition 7% = 1+, and use x = 7% — 78+ 7l —~a:

U*=CS+1+xE—6()F —kE. (A.10)

Upon linearization, taking F and F as fixed, using §' = f¢éx and E = f - vF from (5-6),
as well as F = —779, o =—0 and dCS = —GVV, one obtains

dU* = —GVV + xEx + (£ —n) - xE6. (A.11)

The last term vanishes if search equilibrium is efficient, £ = 7.
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