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Abstract

The paper studies the effects of tax policy on venture capital activity. Entrepreneurs
pursue a single high risk project each but have no own resources. Financiers provide funds,
covering investment cost plus an upfront payment, in exchange for a share in the firm. The
contract must include incentives to enlist full effort of entrepreneurs.Venture capitalists also
assist with valuable business advice to enhance survival chances. The paper develops a
general equilibrium framework with a traditional and an entrepreneurial sector and
investigates the effects of taxes on the equilibrium level of managerial advice, entrepreneur-
ship and welfare. It considers differential wage and capital income taxes, a comprehensive
income tax, progressive taxation as well as investment and output subsidies to the
entrepreneurial sector.
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1. Introduction

Financing early stage businesses involves special problems and is fundamentally
different from financing mature and well established companies. Because of
lacking collateral and the absence of any past track record, and due to their
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informational advantages, pioneering entrepreneurs often face severe difficulties in
convincing banks to finance projects with potentially high returns but high risks as
well. Another problem that contains the roots of business failure, is the commer-
cial inexperience of new entrepreneurs. They tend to be equipped with excellent
technological expertise but usually lack business experience and managerial
training. Venture capital (VC) has come to specialize in financing early stage
investment. Venture capitalists (VCs) finance the investment cost but also provide
valuable business advice to enhance survival chances of start-up firms. Viewing
business formation as a key source of innovation, growth and employment, policy

1makers often emphasize the need to enhance entrepreneurship and VC activity.
The traditional literature on entrepreneurship, risk taking and taxation ignores a

distinct feature of VC finance, i.e., the productive contribution of financiers to the
2success of start-up firms. The tax literature on adverse selection in investment

3finance similarly excludes an active role of financiers. Despite the importance
attached to VC by the policy community, a systematic analysis of public policy in
this context has largely been neglected. The exceptions are Gordon (1998) and
Poterba (1989a,b). Gordon points to the importance of tax avoidance through
business ownership as a determinant of entrepreneurship. In this context, he briefly
addresses the implications of asymmetric information for the availability of outside
equity finance and also studies the role of various tax instruments. Poterba
investigates the effects of capital gains taxes on the supply of VC. Neither of them
is very specific on the contractual problems in VC finance. Both abstract from
managerial support and tax incentives on this margin. Many business failures,
however, result from avoidable management mistakes that originate in the
commercial inexperience of entrepreneurs in the early stages of their career. An
active role of VCs in providing valuable business advice might be an important
factor in raising survival rates of start-up firms. It thus seems interesting to ask
which factors determine the incentives to provide advice. Could taxes and other
government activity improve upon such incentives and, thereby, boost survival
rates by improving the ‘quality’ of VC finance?

This paper extends the existing literature on entrepreneurship and taxation in
allowing for an active role of financiers and providing an analysis of various tax
policy initiatives. We propose a stylized general equilibrium model of entrep-
reneurship and VC, featuring two sectors: one producing ‘traditional’ goods and
another entrepreneurial sector where an ‘innovative’ good is produced with an

1A recent OECD report on Austria, for example, includes a special feature on promoting
entrepreneurship, see OECD (1999). Similar issues are also discussed in European Commission (1999).

2See, for example, Boadway et al. (1991), Peck (1989), Kihlstrom and Laffont (1983), Mintz
(1981), Kanbur (1980) and Buchholz and Konrad (2000) for a recent overview.

3See DeMeza and Webb (1987, 1988), Innes (1991), Konrad and Richter (1995), Boadway et al.
(1998).
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inherently risky technology, and where informational problems loom large. The
4model conforms well with some important stylized facts of VC finance. Financiers

provide start-up finance in exchange for an equity share. The typical arrangement
consists of an upfront payment combined with profit participation. In financing a
portfolio of companies, VC funds are able to diversify risk and could, in principle,
fully insure the entrepreneur. Risk diversification, however, is limited by the extent
of moral hazard in the relation between entrepreneur and financier. The contract
must thus be structured to retain the entrepreneur’s full commitment and effort in
the face of an incentive problem that results from entrepreneurial effort being
non-observable and non-verifiable by an outside investor. While the entrepreneur’s
effort certainly is critical for the venture to have any positive survival chance at
all, the financier also contributes with valuable business advice to further enhance

5survival rates.
Apart from solving incentive problems with respect to entrepreneurial effort, the

VC contract must be sufficiently generous to attract entrepreneurs in the presence
of alternative career opportunities. Agents may either go for a safe worker’s salary
in the traditional sector or opt for an entrepreneurial career with potentially high
rewards but high risk as well. The equilibrium solution with occupational choice
splits the population into technologically knowledgeable entrepreneurs, commer-
cially experienced VCs and workers. It endogenously determines the quality of VC
finance (i.e., the extent of managerial advice).

To the best of our knowledge, this is the first paper to investigate the
consequences of tax policy for the quality of VC finance and the equilibrium level
of start-up entrepreneurship. We study the effects on the amount of VC advice,
entrepreneurship, and welfare of a broad range of tax instruments such as
differential wage and capital income (dividend or capital gains) taxes, progressive
taxation, a subsidy to start-up investment cost and an output subsidy to portfolio
companies. The paper now proceeds with presenting the model in Section 2.
Section 3 discusses the effects of proportional taxes on the equilibrium level of
managerial advice and VC backed start-up investment. Section 4 addresses the
welfare implications of policy. Section 5 explores separately the possibility of
welfare gains from social insurance by means of progressive taxation. Section 6
summarizes and discusses potential limitations and future research.

4See Sahlmann (1990), Lerner (1995), Gompers (1995) and Black and Gilson (1998), among others.
Gompers and Lerner (1999) provide a systematic account of how the VC industry works.

5In focusing on tax incentives, the paper obviously neglects other important aspects of VC finance
such as double moral hazard between entrepreneurs and VCs (e.g., Repullo and Suarez (1998) and
Schmidt (2000)), or stage financing and convertible debt (e.g., Cornelli and Yosha (1997)). VC firms
are also intensively screening projects. The effects of taxes in such context are discussed in the
literature on investment with adverse selection, although the intensity of screening is usually not
considered.
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2. The Model

2.1. Definitions

2.1.1. Overview
The economy consists of two sectors, producing ‘traditional’ and ‘innovative’

goods, respectively. A deterministic Ricardian technology is available for pro-
duction of the traditional good with one unit of labor yielding one unit of output.
Choosing the standard good as anumeraire, its price and the wage rate are both
equal to one. Innovative goods result from an entrepreneurial activity which is
inherently risky and requires a fixed start-up investment on top of the en-
trepreneur’s input. Each entrepreneur pursues exactly one venture that yields one
unit of output with probabilityp and nothing with probability 12 p. Projects will
fail with certainty, however, if entrepreneurs choose not to devote full effort and
attention to their venture.

Agents are risk averse and choose to become workers or entrepreneurs. Since
entrepreneurs pursue only one project, they face an undiversifiable income risk. No
income accrues if the venture fails. In face of this existential risk, entrepreneurial
activity can emerge only if financial intermediation provides sufficient insurance.
A fixed numberN of agents are endowed with unique skills and knowhow that
enables them, apart from possibly becoming entrepreneurs or workers, to finance
and advise start-up firms. They are called venture capitalists (VCs) or business
angels. Assuming project risks to be stochastically independent, these financiers
are able to partially insure entrepreneurs by financing a diversified portfolio of
projects. The aggregate economy is free of risk.

2.1.2. Risk, effort and advice
The survival probabilityp is assumed to depend on effort which cannot be

verified and contracted by an outside investor. Instead of devoting her time and
effort to the project, she may prefer to shirk and consume an extra private benefit
from shirked effort. An outside investor can hardly observe shirking. We consider
only discrete effort choice. Low effort or shirking yields a private benefit while
high effort does not. Only high effort implies a positive survival chancep . 0,
while low effort results in business failure for sure,p 5 0. We thus assign a critical
role to the entrepreneur. We suppress the effort variable in the probabilityp,
knowing that it is positive only if the entrepreneur supplies high effort. In addition
to the entrepreneur’s effort, we also postulate a productive contribution of the VC

6consisting of some managerial servicesa:

p 5 p a , p9. 0. p0, p 0 5 p . 0, lim p a , 1. (1)s d s d s d0 a→`

6We usep9 as a short-hand for dp /da.
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2.1.3. Taxation of entrepreneur
Setting up a business requires a fixed start-up investmentK which is possibly

subsidized at a ratez. Investment demand is for traditional goods. A successful
project yields one unit of an innovative good which sells for a priceQ. After
investment is completed, the firm yields an expected profitpQ 11s wheres iss d
an output subsidy to the innovative sector. Since the entrepreneur is assumed to
have no own funds, she must finance investment by selling a share 12 s of the
firm to a financier, or VC. The VC must thus pay a priceI 5 b 1 12 z K thats d
covers the private cost of investment 12 z K but also includes an upfronts d
payment. In selling the share, the entrepreneur makes a capital gainb 5 I 2 12s
z K which is subject to a capital income or capital gains tax (CIT) at ratet. Whend
the firm starts to pay profitsQ 11s , or yields further capital gains from an initials d
public offering, the entrepreneur again pays a capital income (capital gains) tax on

7her remaining share. Total expected income amounts to

c 5 12t spQ 11s 1 b , I 5 b 1 12 z K. (2)s df s d g s d

2.1.4. Taxation of VC
The VC bears no risk and calculates with expected profits because she is

assumed to hold a diversified portfolio of firms. Entrepreneurs have no funds of
their own. To get the firm started, the VC must thus inject equityI which is in
exchange for a share 12 s of the firm’s cash flow. She expects capital gains
12 s pQ 11s 2 I which are taxed at ratet. Using (2), her expected, net profits d s d

per project is

p 5 12t 12 s pQ 11s 2 I 2 as dfs d s d g

5 12t pQ 11s 2 12 z K 2 a 2 c. (3)s df s d s d g

The entrepreneur’s expected incomec directly subtracts from what may possibly
be claimed by the VC. The VC obtains capital income from financing and coaching
n start-ups. She spends a variable amount of timea in advising a singly firm.

8Consulting thus absorbsan of her time in total. We assume that the VC is
self-employed and pays herself a competitive market wage (equal to unity) or
management fee that is tax deductible at the VC firm. With complete loss offset,
the VC incurs a net loss 12t I 1 a if the business fails, including the times ds d
wasted in advising an unsuccessful firm. At the personal level, the management fee
or salary from the VC firm is subject to the general wage tax at ratet, giving a total
net income from consulting ofan 12 t . Having a time endowment of unity as alls d
other agents, the VC allocates 12 an of her time to other professional activities
which we associate with working in the traditional sector for simplicity, and

7We abstract from all issues of double taxation at company and personal level.
8 nWe will consider only symmetric situations, givingo a 5 an. We will also ignore integeri51 i

problems in determining the VC’s income fromn portfolio firms.
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obtains a supplementary wage income 12 an 12 t . The VC’s total net of taxs ds d
9income, consisting of capital gains and wages, therefore amounts to

Fy 5 np 112 t. (4)

2.1.5. Labor allocation
The economy is populated with a mass one of agents. A fixed numberN of

agents have unique managerial skills in advising and financing start-ups although
they could give up this activity, if it is unprofitable, for an alternative occupation.
We keep this number fixed since a VC’s knowhow is highly specialized and
difficult to obtain (see Gompers and Lerner (1999, p. 4)). Following an occupa-
tional choice decision of a priori identical agents, the rest of the population splits
into L workers andE entrepreneurs:

15 L 1E 1N. (5)

The production possibilities are traced out by an allocation of labor satisfying the
resource constraint. Each entrepreneur starts one firm which produces, if success-
ful, one unit of output. With large numbers, the supply of innovative goods is
S 5 p a E. Apart from the entrepreneurial input, expected output is enhanced bys d
the VC’s managerial support. Each VC finances a portfolio ofE /N 5 n companies.
Further, she allocates 12 an of her time to work in the traditional sector. With a
unit labor coefficient, supply in the traditional sector thus amounts toL 1 12s
an N 5L 1N 2 aE.d

2.1.6. Income and spending
Individual income depends on the agent’s occupation. A worker obtains a safe

L 10salary equal to a wage net of the wage taxt, y 5 12 t. The entrepreneur’s
income is risky and equal toc in expected value, see (2). The VC obtains a safe

Fincomey as in (4) consisting of profits from the VC fund plus wages from her
managerial activities in the VC fund and elsewhere. Given symmetry within each
group, and usingE 5 nN, aggregate net income is

1

iY 5E Y di 5 cE 1pE 1 12 t N 1L . (6)s ds d
0

9The VC’s profit would bep 5 12t 12 s pQ 11s 2 I , if she chose not to be self-employed,s dfs d s d g
but her wage income would be 12 an 12 t only. Indeed, if t .t, it would be better not to bes ds d
self-employed for simple tax reasons while it would make no difference in the absence of taxes. The
consulting cost would consist of foregone wages and depend on the wage tax rather than the CIT. With
this exception, the following analysis remains unaffected. To save space, we consider the case of
self-employment only.

10Recall that the wage rate is unity by choice of thenumeraire.
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i iAgent i consumes quantitiesC and D of traditional and innovative goods,
i i i irespectively, but is constrained by incomeY , sC 1QD d 11 v # Y , or C 1s d s

QD 11 v 5Y in the aggregate, wherev is the rate of a uniform consumption tax.ds d

2.1.7. Public sector
The government collects taxes and hands out subsidies. Net revenue is rebated

as a consumption subsidy (negative tax). It will become apparent that a propor-
tional consumption subsidy with a uniform rate is neutral and, thus, allows to
isolate the allocative effects of other taxes. The government budget constraint is

t N 1 L 1t pQ 11s 2 12 z K 2 a E 1 v C 1QD 5spEQ 1 zKE. (7)s d f s d s d g s d

The wage tax takes not only from the salaries ofL workers but also from the
professional income of financiers other than their profit income from VC investing.
The capital income (or capital gains) tax is collected from entrepreneurs and VCs.
While tax revenue from each project is risky, the government’s revenue is
deterministic since the law of large numbers consolidates stochastically in-
dependent risks.

2.1.8. Market clearing
Market clearing in the entrepreneurial sector requires

D 5 pE. (8)

Walras’ Law implies equilibrium in the traditional sector. Start withY 5 C 1s
QD 11 v , substitute (3) into (6) and use the result together with (7) and (8) tods d
obtain market clearing in the traditional sector,C 1KE 5 L 1 N 2 aE . Aparts d
from consumptionC, demand for the traditional good also includes start-up
investmentKE. Supply stems from the output ofL workers and the professional
activities 12 an N of the VCs.s d

2.2. Venture capital activity

2.2.1. Timing
VC activity and production in the entrepreneurial sector involves a sequence of

events. First, government sets tax policy. Second, theN agents endowed with
11special management skills decide to establish VC funds withn firms each. Third,

the VCs search forn entrepreneurs, promising to support them with advicea. This
level of advice determines the quality and reputation of the VC fund. Fourth, the
VC offers a contract to each entrepreneur, claiming a share 12 s for a priceI. The
contract must be structured to make entrepreneurship attractive compared to other

11The number of start-ups in the VC’s portfolio is determined in equilibrium by free entry.
Kanniainen and Keuschnigg (2000) discuss the individually optimal number of portfolio firms in a risk
neutral world.
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opportunities (occupational choice) and must provide sufficient incentives for the
critical effort of entrepreneurs (no shirking). Fifth, the VC advises the firm. To
sustain the quality and reputation of the fund, she sticks to the promised level of
advice. The entrepreneur accepts the contract or else opts for a worker’s salary. If
she accepts, she chooses effort, conditional on the level of VC support and the
incentives provided by the contract. Finally, risk is resolved and state-dependent
income determined. Knowing income, agents consume and derive welfare.

This timing of events in VC investing is not unique. Repullo and Suarez (1998),
Schmidt (2000) and Kanniainen and Keuschnigg (2000) assume instead that the

12VC cannot commit to the level of advice. When she chooses adviceafter the
contract is signed, a double moral hazard problem emerges which stresses the role
of profit sharing to ensure ex post incentives for VCs. However, our asymmetric
view of the VC’s and entrepreneur’s roles goes quite well with the fact that the
entrepreneur pursues a single project only while the VC invests repeatedly in
numerous firms. The VC thus has much more to loose in terms of her reputation.
Furthermore, the VC’s certification role hinges very much on her reputation which
helps to attract other investors and convince key suppliers and clients of the firm’s
viability. In reality, reputation is thus a key factor that determines the VC’s
effectiveness in providing managerial support. Finally, reputation is worth plain
money when the VC divests in launching the firm in an initial public offering.

13Firms are priced considerably higher at IPO when backed by a well reputed VC.
We may thus reasonably assume that VCs will not put their reputation and
effectiveness at risk by deviating, out of a short-sighted profit motive, from the
promised level of advice. Nevertheless, it is important to discuss the potential
sensitivity of our results with respect to this assumption which we will do in the
last section.

2.2.2. Welfare
We solve the model by backward induction. Demand derives from utility

maximization subject to the budget constraintC 1QD 11 v # Y . Givens ds di i i
a 12a 2a 2(12a )preferencesu 5 ln u ?C D , where u 5a 12a for convenience,s d s d0 0

agents spend

11 v C 5aY , 11 v QD 5 12a Y ,s d s d s di i i i

12aV 5 ln Y /P , P 5 11 v Q . (9)s ds di i

12The present paper stresses entrepreneurial risk bearing which, unfortunately, renders the analysis of
double moral hazard rather more difficult. The above mentioned authors all assume risk neutrality.

13The certification role of VCs and the superior performance of VC backed firms at IPO is well
documented by Barry et al. (1990), Megginson and Weiss (1991) and Gompers and Lerner (1999).
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Indirect utility V is concave in real income whereP is a price index. Thei

logarithmic specification of utility implies constant relative risk aversion equal to
unity.

2.2.3. Occupational choice and effort
At this stage, the VC has offered a share 12 s at a priceI that yields a capital

gain b over the start-up cost 12 z K. The capital gain yields a safe incomeb ins d
both states of nature. In addition, the entrepreneur retains a shares in the firm,
yielding an additional profit incomesQ(11s) if the venture succeeds. The
success probability is positive only if the entrepreneur supplies high effort. Even
then the firm fails with probability 12 p . 0. After all, start-up entrepreneurship is
a highly risky endeavor. If the start-up fails, the entrepreneur is left with her initial
gain b but obtains no further dividend or capital gain from an IPO. Assuming that
capital gains and dividends are taxed at the same ratet, we define capital income
net of taxes as

u ; 12t sQ(11s), b ; 12t b, c 5 pu 1b. (10)s d s d

A hard working entrepreneur faces a positive success probability and expects an
income of c 5 p u 1b 1 12 p b on average, see (2). She accepts the contracts d s d
and starts a firm only if the income prospects yield expected utility at least as good
as utility from a safe worker’s salary 12 t net of taxes. This participation
constraint (PC) requires the contract to be sufficiently generous. Fig. 1 illustrates.
The level of the indifference curve is fixed by the net wage which is a point on the

14458 line:

PC : p ln(u 1b )1 (12 p) ln(b )$ ln(12 t),
(11)

IC : p ln(u 1b )1 (12 p) ln(b )$ ln(bd ), d .1.

Shirking always leads to business failure and the profit income of a successful
start-up never materializes. The entrepreneur is left with a net initial capital gainb

only but derives an extra, unobserved private benefit, or leisure, with utility value
ln d , d . 1. Her utility from shirking is, thus, lnb 1 ln d 5 ln(bd ). When thes d s d s d
business fails, the VC derives no revenues at all but incurs a loss ofI. To protect
her revenues, she must prevent avoidable business failure due to shirking. She
must cede a sufficiently large profit share to make the entrepreneur participate in
the project risk, thereby internalizing the fatal consequences of shirking. The
incentive compatibility (IC) condition in (11) thus specifies au, and implicitly a
profit shares, that suffices to prevent shirking for any given safe incomeb. The IC

14Since utility is ln Y /P , the PC actually readspln u 1b /P 1 (12 p)ln b /P $ ln 12 t /P .fs d g f g fs d gs di

Due to the logarithmic specification of utility, the price index cancels on each side.
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Fig. 1. Contract.

is fulfilled if expected utility from supplying high effort is no lower than utility
from shirking. By a simple transformation, we may write the IC condition in (11)

1 /pasu 1b 5bd which is drawn as a ray through the origin in Fig. 1 with slope
steeper than the 458 line. Asd → 1, the IC condition rotates until it coincides with
the 458 line and the shirking problem disappears.

2.2.4. Incentive contract
The VC proposes a contract that maximizes her own profitsp in (3) subject to

the requirements stated in (11). Given probabilityp a , profit maximization iss d
equivalent to minimizing the costc 5 pu 1b of compensating entrepreneurs as is
apparent from (3). With prices and taxes taken as given, the choice of a shares
and a net gainb is equivalent to choosingu and b. Since the VC is fully
diversified and bears no risk, she is only interested in minimizing expected cost but
is otherwise indifferent between safe or risky compensation, i.e., the cost line in
Fig. 1 is linear with slope2 12 p /p. Cost is minimized where the twos d
constraints intersect. The solution fixes the entrepreneur’s safe incomeb which
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derives from a priceI in excess of investment cost 12 z K, and her extra incomes d
15

u in the good state which stems from a profit shares.
The solution specifies a cost of contract that exceeds a safe net salary 12 t by a

risk premium. Risk bearing is dictated by the incentive compatibility condition. If
it were not required for incentive reasons, the VC could save cost by reducing the
entrepreneur’s profit share and risk. If the incentive constraint were slack which
would automatically be the case if private benefits of shirking were absent (d 5 1),
the optimal solution would be full insurance withb 512 t andu 50, making the
participation constraint and the cost line tangent in Fig. 1. If the incentive problem
becomes severe, the VC must shift some risk to the entrepreneur. Since risk
bearing must be compensated in terms of a risk premium over the utility
equivalent safe income 12 t, the required incentives inflate the expected cost of
the contract. Fig. 1 illustrates. Moving away from full insurance along the PC, the
reduction of the safe incomeb must be compensated by ever higher profit shares
such that expected income exceeds the safe alternative by a premium to reward for
risk bearing. For an analytical solution, we get ln 12 t 5 ln bd from thes d s d

12ppintersection, orbd 512 t. The PC then gives 12 t 5 u 1b b , ors d

12 t du 2u 2u1 /p ]] ] ]] ]]u 5bsd 2 1d, b 5 , 5 5 , 0, (12)
d dt bd 12 t

and du /dt 5du /ds 5 du /dz 5 0. We note some immediate implications for tax
incidence. The net capital gainb is tied to foregone wages 12 t and to the
disutility of effort, or foregone leisure valued, but is independent of the CIT ratet.
For a given survival ratep, the entrepreneur’s profit incomeu 5 s 12t Q(11s)s d
depends only on the net gainb 5 12 t /d. Since both are independent of the CIT,s d
this tax is fully shifted to the VC by inflating the purchase priceI, on account of
b 5b / 12t , and the profit shares, leaving the entrepreneur’s income in boths d
states unchanged. Similarly, the output subsidys fully accrues to the VC while the

15While the equity interpretation is more natural in this context, our simple model also allows to
interpret the solution as a debt contract by relabelingI 5 b 1 12 z K as debt andR; 12 s Q 11ss d s d s d
as debt repayment. Due to risk aversion, the entrepreneur must receive a minimum safe incomeb. If it
is provided by an upfront payment out of the firm’s expected profits, the entrepreneur is subject to CIT
and receivesb 5 12t b. Nothing is repaid in the bad state when the firm defaults. In the good state,s d
prepaid profit b reduces the entrepreneur’s remaining profits. Definingu 5 12t Q 11s 2R ,s df s d g
expected incomec 5 pu 1b is determined exactly the same way as in our equity formulation, see Fig.
1. The VC’s expected profit isp 5 12t pR2 a 2 I . Using the definitions ofu, I and c yieldss ds d
p 5 12t pQ 11s 2 a 2 12 z K 2 c as in (3). In our simple model, debt and equity finance ares df s d s d g
actually equivalent and equally useful to overcome the incentive problem. In an extended setting of
double sided moral hazard, however, the optimal contract would definitely call for equity finance, or the
use of equity-like forms of debt such as convertible debt.
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entrepreneur is able to capture not even part of it. In contrast, a higher wage tax
reduces the entrepreneur’s alternative income and thus allows the VC, ceteris
paribus, to retain participation and effort in spite of acquiring a higher share 12 s
at a lower price. The burden of the wage tax lies as much with entrepreneurs as
with workers. In equilibrium, however, the survival rate is endogenously de-
termined which will then affect the described pattern of tax shifting.

The contract cost that the VC must incur to attract an entrepreneur determines
her residual income and willingness to invest. It depends on taxes. In raising
survival chancesp a through more intensive advice, the VC herself may controls d
the cost:

Proposition 1 (Cost of Contract). The cost c p;t 5 pu 1b of incentives d
compatible compensation of the entrepreneur satisfies

2dc d c dc c
] ] ] ]]c9; ,0, c0; . 0; 5 2 , 0.2dp dt 12 tdp

It declines with the wage tax but is independent of other policy parameters.

Proof. See Appendix A. For policy effects, differentiatec and make use of
(12). h

There are two offsetting influences ofp on cost. On the one hand, a higher
survival rate raises cost since high income must be paid with higher probability.
On the other hand, when project risk declines, the principal may ensure
participation of the entrepreneur with a smaller risk premium. The VC is therefore
able to squeeze the entrepreneur’s profit share in the successful state,≠u /≠p , 0.
The second effect dominates and marginal cost falls. Furthermore, the cost
function is unambiguously convex in the survival rate. Since the wage tax makes
the alternative career option less attractive, the VC succeeds to save contract cost
in buying a larger share at a lower price. The entrepreneur’s expected income
correspondingly falls, along with her alternative wage income. Note finally that
contract cost is completely independent of other subsidies or taxes. The CIT is
fully shifted to the VC and has no bearing on the entrepreneur’s expected income.
The output subsidys boosts the company’s cash flow in case of success but the
VC simply cuts the entrepreneur’s profit share and appropriates all of it. The
investment tax credit similarly benefits the VC by reducing the priceI 5 b 1 12s
z K since the entrepreneur’s net gainb 5 12t b is tied to net wages and effortd s d
cost only.

2.2.5. Managerial advice
Only successfully launched businesses eventually contribute to the VC’s

revenues. According to (1), however, VCs may themselves enhance survival



C. Keuschnigg, S.B. Nielsen / Journal of Public Economics 87 (2002) 175–203 187

chances of portfolio companies and strengthen their revenues by giving business
advice. In raising the survival rate, more advice also allows to squeeze the
entrepreneur’s risk premium over safe wage income by making income less risky.
The venture may thus be obtained at lower cost. Managerial advice, however, is
time intensive and costly. The profit maximizing level of advice is most easily
analyzed in rewriting (3) as

p 5max p a 12t Q(11s)2m ,s dfs d g
a

c p a ;t 1 12t a 1 12 z Kf s d g s df s d g
]]]]]]]]]m ; . (13)p as d

We refer tom as cost to market which is the expected cost incurred in order to
produce one unit of the innovative good. On average, one must start 1 /p projects
to accomplish this. Apart from savings in contract cost, an increase in the survival
rate now reduces cost to market because a smaller number of projects needs to be
started for each successful one. The necessary and sufficient conditions for the

16VC’s advisory activity are, thus,

t9 5 p9 (12t)Q(11s)2m 2 pm9h j
5 p9[(12t)Q(11s)2 c9] 2 (12t)50

(14)
t0 5 p0 (12t)Q(11s)2m 2 2p9m92 pm0h j

5 p0[(12t)Q(11s)2 c9] 2 p9c0, 0

The second-order condition is fulfilled by the curvature properties ofp a ands d
c( p;t).

2.3. Equilibrium

2.3.1. Zero profits and managerial advice
As long as they make profits, VCs attract ever more entrepreneurs to start up

new businesses. Increasing supply will eventually exhaust profit opportunities in
the entrepreneurial sector. In equilibrium with free entry, the price of innovative
goods adjusts to eliminate profits in VC investing,p 5 0. Competitive VCs are

Fthus able to earn an incomey 5 12 t no higher than what they could earn in
pursuing a professional career in industry. The condition that profits be non-
negative, is the participation constraint of the VC. By (13), the competitive price is

12t Q 11s 5m. (15)s d s d

The competitive producer price net of the CIT must be equal to the costm of
bringing a venture to the market. The intensity of advice and the equilibrium price
are solved recursively. Imposing (15) on the optimality condition (14) gives

16p9 andp9 denote derivatives with respect toa, while c9 denotes the derivative w.r.t.p.
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p95 2 pm95 p9 m 2 c9 2 12t 50, (16)s d s d

where c depends ona only via its effect onp. This equation autonomously
determines advice. In equilibrium, the VC’s marginal benefit of advice ism 2s
c9 p9. Managerial support boosts survival rates which directly reduces cost tod
market, and also indirectly since lower risk allows to cut the profit share and to
save part of the entrepreneur’s risk premium. The VC incurs a marginal cost of
advice equal to 12t. Once advice is known,p, c, andm are determined which, in
turn, fixes the demand priceQ in (15).

2.3.2. Number of entrepreneurs
Imposing labor market clearing and budget constraints, we solve for the number

of entrepreneurs that equilibrate the market for innovative goods. Walras’ Law
implies market clearing for standard goods. Given neutrality of the consumption
tax, equilibrium is independent of its rate. We start with the observation in (9) that
agents spend a fixed share of income on innovative goods,QD 5 12a Y /(11s d

G Gv)5 12a Y where Y ;Y / 11 v 5C 1QD 5Y 2 v C 1QD denotes grosss d s d s d
17factor income. Substitutingc 1p from (3) into (6), using the government budget

constraint (7) and finally the resource constraint (4), we obtain

G GY 5 Y 2 vY 5 11 pQ 2K 2 a 2 1 E.s d

GEquate supply and demand in the entrepreneurial sector,pE 5 12a Y /Q. Notes d
that managerial advice is autonomously fixed in zero profit equilibrium by (16)
and thereby determines survival probabilityp, contract costc and cost to marketm
independently from the rest of the model. Fig. 2 illustrates the solution for the
untaxed equilibrium with the number of entrepreneurs being the equilibrating

Gvariable. In this case, gross income isY 511 c 2 1 E. A part 12a /Q ofs d s d
demand is autonomous but the rest increases withE for the simple reason that
average income of entrepreneurs exceeds wages by a risk premiumc 2 1. The
demand schedule is flatter than the supply curve whence the equilibrium number
of entrepreneurs is smaller than unity. By (13) and (15),pQ 5 pm 5 c 1 a 1K.
Equating demand and supply thus yieldsE 5 (12a) /(12a 1 a 1K 1ac), 1.
By the same steps, entrepreneurship in the taxed equilibrium is given by

12a 5E ? V, V ; 12a 11 a 1K 1apQ,s ds d
m

]]]]Q 5 . (17)12t 11ss ds d

17To rebate tax revenues, the government gives a consumption subsidy, i.e.,v ,0. A consumption
tax is charged only when an output or investment subsidy must be financed.
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Fig. 2. Number of entrepreneurs.

3. Entrepreneurship

3.1. Cost to market

The recursive structure greatly simplifies policy analysis. Cost to market and
advice are solved autonomously. (16) impliesm95 0 which is also the condition
for minimum costm 5min (c p,t 1 12t a 1 12 z K ) /p. Profit maximizations d s df s d g

a

combined with free entry is, thus, equivalent to cost minimization and yields the
18same level of advice. Applying the envelope theorem to cost minimization and

using Proposition 1 gives

dm 2 c dm 2 a 1 12 z Kf s d g
] ]]] ] ]]]]]5 , 0, 5 , 0,dt 12 t p dt ps d

dm 2 12t Ks d
] ]]]5 , 0, (18)dz p

and dm /ds 5 0. The wage tax erodes the entrepreneur’s compensation since it
reduces her alternative income. The tax thus reduces cost to market which feeds
into a lower price of innovative goods. Because investment and consulting costs

18Imposing zero profits on (16), the necessary and sufficient conditions of the two problems are
related according top95 2 pm95 0 andp05 2 pm0, 0. The cost functionm is convex.
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are deductible, the CIT effectively subsidizes these items and reduces cost to
19market as well. An investment subsidyz has essentially the same effect. An

output subsidy is unable to affect cost to market and producer prices. It is fully
passed on to consumers.

3.2. Managerial advice

VCs not only provide funds but also supply valuable business advice. Do taxes
impair incentives to advise? Henceforth, we user to denote a comprehensive
income tax, i.e.,r 5 t 5t andz 5 0. The investment subsidy is set to zero because
tax deductibility of investment spending already subsidizes the private investment
cost. Condition (16) implicitly determines consulting when competition eliminates
profits in VC finance.

Proposition 2 (Managerial Advice). In equilibrium with free entry, the intensity
of managerial advice increases with a higher capital income tax while a higher
investment subsidy and a higher wage tax discourage advice. An output subsidy
and a comprehensive income tax (t 5t 5 r and z 5 0) are neutral:

da da da da da
] ] ] ] ]. 0, ,0, , 0, 5 5 0.dt dt dz dr ds

Proof. Take the differential of (16) and make use of (B.2) in Appendix B,

c /p 2 c9 c /p 2 c9 12t Ks d
]]] ]]] ]]]p0 da 5 p9 dt 2 dt 1 p9 dz.12 t m 2 c9 p

The output subsidy does not affect the optimality condition. For the comprehen-
sive income tax, see (B.3).h

Optimal advice balances marginal benefitm 2 c9 p9 with marginal cost 12ts d
of consulting. The marginal benefit derives from a higher survival rate which saves
start-up costs 2-fold: fewer projects need to be started for each successful one, and
the entrepreneur’s risk premium can be reduced. The CIT seemingly holds
ambiguous incentives for advice because it affects both sides of the margin. On the
one hand, it reduces the marginal benefit byp9≠m /≠t. When the price equal to
start-up cost declines due to the implicit tax subsidy associated with a higher CIT
rate, then less is gained by raising the survival rate and further reducing the
start-up cost. On the other hand, a higher CIT raises the implicit tax subsidy from
deductibility of consulting costs and thereby reduces the marginal cost of advice
by 2 dt. As (B.2) shows, the second effect dominates. By encouraging advice, the

19If the VC were not self-employed, the opportunity cost of consulting would be 12 t a. Then thes d
consulting cost would be reduced by the wage tax rather than the CIT as we noted in discussing (4).
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CIT strengthens survival chances of firms. The other policy variables operate only
via their effect on marginal benefits. The wage tax, for example, reduces start-up
cost since it allows to cut the entrepreneur’s compensation. The investment
subsidy directly reduces cost. When the competitive project value equal to start-up
cost becomes smaller, less is gained by advising more intensively. A uniform
income tax avoids interfering with incentives since it affects marginal benefits and
costs of advice proportionately.

3.3. Entrepreneurship

With an endogenous survival rate, the number of entrepreneursE willing to start
up new firms is no longer proportional to and must be distinguished from the
number of successful projectspE. How then is tax policy affecting entrepreneur-
ship and supply in the innovative sector? The quality of VC finance determines
risk and thereby affects agents’ willingness to opt for an entrepreneurial career.
Are tax incentives for advice in line with the tax effects on occupational choice?
To build intuition, consider first the market for innovative goods in the untaxed
equilibrium which is p a E 5 12a 11 c 2 1 E /m with Q 5m by the zeros d s df s d g
profit condition. In holdinga constant, we identify some direct effects of taxes on
the demand side. For a given number of entrepreneurs, taxes contribute to
aggregate income and boost demand if they raise the risk premium, i.e., the
income differential, of entrepreneurs. This income effect is enhanced by a price
effect if taxes reduce cost to market and thus allow for a lower demand price. To
eliminate excess demand, the number of entrepreneurs must increase. The indirect
effect of taxes works through incentives for managerial advice. More advice boosts
survival chances and adds to supply when a larger fraction of projects succeeds. In
reducing risk, advice squeezes the income premium of entrepreneurs and erodes
demand. Note also that a marginal increase in advice fails to affect the output price
since m95 0. If taxes stimulate advice, they contribute to excess supply of
innovative goods. The number of entrepreneurs must decline to restore equilib-
rium. With these transmission channels in mind, we consider how policy affects
entrepreneurship and industry supply.

Proposition 3 (Entrepreneurship). A wage tax, an investment subsidy and an
output subsidy raise the number of entrepreneurs and boost industry supply. The
CIT works in the opposite direction. A comprehensive income tax with full loss
offset is neutral.

Proof. Take the differential of (17) and usem95 0 from (16) to get
2E
]](a)5 2 [ap ? dQ 1F ?da], F ;12a 1aQ p9. 0,12a (19)

E 2]](b)5 2 [ap E ?dQ 1 p9C ?da], C ; pEF /p92 (12a). 0.12a
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The sign ofC is not obvious. WriteC 5 12a pE /p91apEQ 2 12a . Replaces d s d
p9 by (16), use (15) and rearrange,C 5 pEQ 2 12a 1 12a pE Qs 2 c9 / 12s d s d f s
t . Eq. (17) helps to signC. ExpandV such thatV 5 pQ 2 12a pQ 2 11dg s df s
a 1K . Then, (17) impliesEpQ . 12a⇔ pQ 2 11 a 1K . 0. The conditiondg f s dg
holds in the untaxed equilibrium wherepQ 5 pm 5 c 1 a 1K. In this case,
pQ 2 11 a 1K 5 c 2 1. 0 is equal to the risk premium. By continuity, thes d
condition is at least satisfied when tax and subsidy rates are not too large. With a
uniform income tax (t 5t 5 r . 0 ands 5 z 5 0), the condition is again related to
the entrepreneur’s risk premium,pQ 2 11 a 1K 5 (c 2 12 r) /(12 r). 0, ands d s d
is satisfied even for large taxes. With 12a ,EpQ established, the first two terms
in C sum up positively and the third one is positive as well which establishes the
sign C . 0. To complete the proof, useQ 5m /((12t)(11s)) and refer to
Proposition 2 and (18) to evaluate (19) for each policy instrument.h

3.3.1. Output subsidy
In zero profit equilibrium, an output subsidys avoids distorting incentives for

advice. It affects neither survival chances nor cost to market. In subsidizing
consumer prices, it boosts demand for innovative goods and, thereby, encourages
entrepreneurship and aggregate supply. Witha andp a fixed, supply increases ins d
proportion with the number of entrepreneurs who start a firm.

3.3.2. Capital income tax
The CIT directly cuts into VC revenues but also reduces cost to market in (18)

because it provides a tax subsidy on investment and consulting costs which are
deductible from the tax base. As a net effect, the tax destroys profits. Competition
forces part of the financiers to leave the industry. As fewer projects get funded, the
entrepreneurial sector shrinks. The market price of innovative goods must increase
until the remaining VC firms are able break even again. From (15) and (18), the
price in free entry equilibrium increases by

dQ Q dm Q Qc
] ]] ]] ]]]5 1 5 . 0. (20)dt m dt 12t 12t mps d

If the CIT had no effect on the intensity of advice and, in turn, on the success rate,
industry supply would fall in proportion with the number of entrepreneurs. The
second term in (19) derives from the fact that the CIT strengthens the incentives of
VCs to provide managerial advice, see Proposition 2. This favorable supply effect
works like an increase in productivity. As a larger fraction of start-ups turns out
successful on account of more intensive coaching, fewer projects need to be started
to accommodate a given level of demand. The negative effect on entrepreneurship
gets reinforced. The positive effect on advice thus has two offsetting consequences
for the supplypE of innovative goods. It raises the number of start-ups but makes
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a smaller fraction of them succeed. On account ofC . 0, the net effect of advice
is to strengthen supply.

3.3.3. Investment subsidy
An increase in the investment subsidy leads to a rise in both the number of

entrepreneurs and the number of successful projects. It lowers cost to market of
innovative goods, see (18), which expands supply and attracts additional en-
trepreneurs. In discouraging VC advice, see Proposition 2, the subsidy reinforces
the number of start-ups, although at an increased rate of business failure. Despite
of this detrimental risk effect, the subsidy also reinforces the expansion of the

20entrepreneurial sector.

3.3.4. Wage tax
In making the entrepreneur’s alternative opportunities less attractive, the wage

tax allows to cut their compensation. Competitive VCs will seize the profit
opportunities from reduced cost to market and fund more projects until the ensuing
price erosion restores zero profits, see (18) and (15). Entrepreneurship and
industry supply expand as noted in (19). The wage tax also holds weaker
incentives for advice as noted in Proposition 2. Hence, more entrepreneurs start up
firms but entrepreneurship becomes riskier, resulting in increased rates of business
failure as the quality of VC finance declines.

3.3.5. Uniform income tax
A uniform income tax features common rates for wage and capital income

(capital gains) taxation,t 5t 5 r, and it sets the investment subsidyz 5 0 since
investment cost is tax deductible already. A uniform tax was shown to be neutral
with respect to advice. It turns out that this broad-based tax with full loss offset
neither affects entrepreneurship nor the supply of innovative goods. In (19), the
direct effect of the tax would enter throughQ 5m / 12 r but the tax factors d
cancels out since all terms inm including u as given in (12) are proportional to

2112 r. Since this tax neither affects advice nor the goods priceQ, it remains
completely neutral.

20The working paper version (Keuschnigg and Nielsen, 2000) also considered the consequences of
restricting full loss offset in taxing VC funds. Such a measure raises cost to market and competitive
output price and, via this effect, discourages entrepreneurship and industry output, much like the CIT.
Managerial advice is affected ambiguously, however, introducing also a slight ambiguity in the
equilibrium effects on entrepreneurship and output.

21By (18), dm /dr 5 dm /dt 1dm /dt 5 2m /(12 r) which implies dQ /dr 50.



194 C. Keuschnigg, S.B. Nielsen / Journal of Public Economics 87 (2002) 175–203

4. Welfare

Tax policy affects the incentives of VCs to advise entrepreneurs and thereby
influences the survival rates of start-up businesses. It also affects the propensity of
households to opt for an entrepreneurial career. What are the normative implica-
tions from a welfare theoretic point of view? The main complication compared to
a standard competitive economy is the presence of asymmetric information in the
relation between entrepreneurs and financiers. To avoid moral hazard and to retain
survival chances of start-up ventures, the financial contract must be arranged to
provide entrepreneurs with sufficient incentives. For this reason, entrepreneurs
must bear risk via profit participation even though full diversification would be
possible in principle. In the presence of unconsolidated risk, taxation could provide
further insurance. It is expected, however, that further diversification is counter-
productive since it conflicts with private arrangements to contain moral hazard. We
now proceed with an explicit welfare analysis to check this conjecture.

22We analyze (ex ante) welfare of agents prior to occupational choice. Given a
12aprice index P 5 11 v Q , an agent with real incomeY /P derives utilitys d i

V 5 ln Y /P , see (9). In equilibrium, expected utility from entrepreneurship iss di i

exactly matched by utility from a safe job in manufacturing. The participation
constraint holds with equality. Therefore, utilityV of a worker which depends oni

23the after tax real wage 12 t /P, is a complete welfare measure. The marginals d
welfare effect is then dV5 2dt / 12 t 2 dv / 11 v 2 12a dQ /Q. For the rests d s d s d
of this section, we start from an untaxed position and derive the marginal welfare
effects of introducing small taxes from zero. This way, we avoid complicated tax
base effects that would identify the excess burden of taxes. With small taxes, the
excess burden is zero to the first order. The remaining welfare effect must then be
due to other distortions if there are any. Replacing the term 12a by 12a Y /Y 5s d
pEQ /Y after making use of (9) and (8), we then have

pE
]dV5 2 dt 2 dv 2 dQ. (21)Y

Welfare depends on the real wage net of taxes. Tax policy thus affects welfare via
three channels: (i) the after-tax wage; (ii) the consumption tax; and (iii) the price
of innovative goods. The wage tax determines (i) while (ii) and (iii) reflect the
price index. As indicated in (18), tax policy affects the cost to marketm and,

22Boadway et al. (1991) provide a welfare analysis in several models of occupational choice.
23This ex ante welfare measure corresponds to a social welfare function which adds up ex post utility

of different agents. The population splits intoN 1L 5 12E workers and financiers with safe income,
and E entrepreneurs of whompE are successful and 12 p E fail. Given net incomeY [ 12 t,u 1s d hi

b,b , social welfare isV5 12E ? ln (12 t) /P 1 pE ? ln (u 1b ) /P 1 12 p E ? ln b /P . Since thej s d s d s d s d s d
participation constraint holds with equality,pln((u 1b ) /P)1 12 p ln(b /P)5 ln((12 t) /P), socials d
welfare amounts toV5 ln((12 t) /P).
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thereby, the competitive priceQ that results from free entry as in (15). In
particular, the welfare evaluation of taxes must take account of the fact that
revenues are rebated by means of a consumption subsidy.

Proposition 4 (Welfare). Using a proportional consumption tax or subsidy to
balance the budget, and starting from an untaxed equilibrium, the welfare effects
from a small wage tax, CIT, and small output and investment subsidies are zero.

Proof. As a first step in evaluating (21), we compute the differential of the
government budget (7) to obtain the adjustment in the consumption subsidy,

Y dv 5 2 12E dt 2 cE dt 1KE dz 1 pEQ ds. (22)s d

By way of (5), the wage tax base isL 1N 5 12E. Using (15), i.e.,Q 5m,
together with (13), the CIT base ispQ 2 a 2K 5 c. Turning to the price effect, we
have dQ 5Q dt 2Q ds 1 dm by (15). Upon substituting (18) and usingQ 5m,

c c K
] ] ]dQ 5 dt 2 dt 2Q ds 2 dz. (23)p p p

Substituting this together with (22) into (21), and noting thatY 511 c 2 1 E ins d
the untaxed equilibrium, we find dV50. h

Consider, for example, a small wage tax. It generates revenuesY dv 5 2 12s
E dt. It also reduces cost to market which is passed to consumers in terms of lowerd
prices, Q 5m gives dQ 5 2 c /p dt by (18). Substituting into the welfares d
differential in (21), and usingY 5 11 c 2 1 E, we find dV/dt 5 0. It turns out thats d
the subsidy to consumption plus the competitive price reduction result in a real
income gain that just suffices to compensate for the loss of income on account of
the wage tax. Although the wage tax boosts business start-ups and the supply of
innovative goods but impairs VC advice, it fails to raise welfare at the margin. The

24same holds for the CIT and for the output and investment subsidy. None of the
private decisions in VC investing and start-up entrepreneurship are distorted.

5. Progressive taxation

In discussing the major taxes being relevant for start-up entrepreneurship, we
have assumed that the government uses revenues to pay a proportional consump-
tion subsidy. Since the consumption tax or subsidy takes and gives in proportion to
each agent’s income, it avoids redistribution. We now relax this assumption and

24Marginally restricting full loss offset of a uniform income tax similarly is devoid of welfare effects
as we demonstrated in the working paper version (see Keuschnigg and Nielsen (2000)).
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turn to a redistributive policy that levies a proportional (consumption) tax in order
to finance a uniform per capita transfer. This scenario mimics an indirectly
progressive tax. Obviously, such transfers are relatively more important in case of
failure when the entrepreneur is left with a modest income only, as compared to
the exceptionally high income generated by a successful start-up. Such transfers
thus provide welcome insurance to entrepreneurs. However, risk bearing and ex
post income inequality is required to contain moral hazard. It will be important to
investigate how a redistributive tax transfer scheme interacts with the financial
arrangements in VC investing.

Proposition 5 (Progressive Taxation). A redistributive tax transfer scheme
(uniform transfers financed with a proportional consumption tax) raises cost to
market and advice and, thereby, restricts entrepreneurship and industry output.
Starting from an untaxed position, the first order welfare effect is zero.

Proof. Appendix C writes up the model for this scenario (see Table 1). Applying
the envelope theorem to (139) and using (C.1), the effect on cost to market is

dm 1 dc c 2 11Ts d
] ] ] ]]]S D5 21 5 .0, (24)dT p dT 11 T ps d

where the numerator is the entrepreneur’s risk premium over a safe wage. In zero
profit equilibrium, the optimality condition for advice is (169). Take the differen-
tial,

da 21 dp9
] ]]]]5 . 0,dT p0 dT
dp9 dm dc9 c 2 11T 2 pc9s d
]] ] ] ]]]]]S D5 2 p95 p9.0. (25)dT ≠T dT 11 T ps d

SinceQ 5m with free entry, (19) together with (24) and (25) establish the first
part.

The private budget constraint combined with (79) is Y 2 T 5C 1QD. The
government thus finances transfers in the amount ofT 5 v Y 2T . Differentiatings d
at the untaxed position, a transfer dT requires a tax rate dv equal to dT 5Y dv.
The marginal change in welfare is given by (21) except that2 dt is replaced by
dT. Substitute dv /dT 5 1/Y and dm /dT from (25) into (24). We get

dV dv pE dQ c 21 E c 2 1 Es d s dU] ] ]] ]]] ]]]S D5 12 2 5 2 5 0, (26)dT T50 dT Y dT Y Y

whereY 2 15 c 21 E in the untaxed equilibrium with zero profits, see (69). hs d

When the government hands out uniform transfers, cost to market increases as
in (24). The reasons are easily explained graphically in terms of Fig. 1. The
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increase in safe income 11T results in a parallel shift of the participation
25constraint. Since the incentive constraint is steeper than the 458 line, incentive

compatibility dictates that the financier must raise the income in the good state
relatively faster and the income in the bad state relatively slower than the safe
income. This clearly increases the entrepreneur’s risk which must be compensated
by a higher risk premium and thereby inflates cost to market by the term
c 2 T 511 c 2 12T , see (139). In the competitive equilibrium, higher cost tos d
market results in higher project value,Q 5m. Mainly for this reason, transfers
magnify marginal benefits of advice,p9 m 2 c9 , while marginal costs remain thes d
same. Consequently, transfers strengthen the incentives to provide active consult-
ing services, see (25). Since higher cost to market erodes profits, VCs fund fewer
projects until supply is sufficiently scarce to raise prices to a level that allows them
to break even again. Entrepreneurship and industry output both decline, see
(19a,b).

A proportional consumption tax combined with uniform transfers mimics a
progressive tax that redistributes from high to low incomes. The government is
able to provide further insurance of unconsolidated risk. This yields a net welfare
gain that is proportional to the risk premiumc 21 as in the first term of (26).
However, such insurance weakens the entrepreneurs’ incentives for effort. For this
reason, financiers prefer to buy a smaller share at a lower price, exposing the
entrepreneur to higher risk. Risk bearing must be compensated with a premium
which is included in the cost to market and is finally passed on to consumers via a
higher equilibrium price. The reduction in real income erodes welfare by exactly
the same amount as government supplied insurance increases it.

To a large part, the public finance literature has discussed the benefits from
social insurance by simplyassuming the absence of private risk markets (see
Varian (1980), Kanbur (1980) or Boadway et al. (1991), for example). In this
paper, as in Buchholz and Konrad (2000), unconsolidated risk is an endogenous
outcome of the optimal decisions of financiers who could otherwise costlessly
provide full insurance. Risk bearing is surely an essential part of VC finance to
retain incentives for high effort in the presence of moral hazard. It was not obvious
a priori whether government should interfere with private risk sharing arrange-
ments by further consolidating risk. In fact, recent literature has emphasized that
lump-sum redistribution can shift incentive constraints and, thereby, lead to Pareto
improvements although no simple policy rules have been derived from this insight
(see Hoff (1994), Hoff and Lyon (1995) and Greenwald and Stiglitz (1986)). In
the presence of costly state verification and partial private insurance, Black and de
Meza (1997) find, for example, that subsidizing entry into the risky occupation is
welfare improving. They emphasize that government can create collective insur-

25When discussing policy effects on cost to market, the envelope theorem implies that we do not
need to consider the effect of advice on the success rate and, thus, on the slopes of the two constraints.
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26ance more cheaply through its influence on equilibrium prices. The welfare
effects from collective insurance in the presence of moral hazard may depend on

27how the associated shirking option is specified.

6. Conclusions

Promoting entrepreneurship and business formation is widely recognized as an
important policy objective. Among others, the OECD has recently concluded that

28entrepreneurial activity needs strengthening. The structure of taxes, the operation
of financial markets, and the ‘entrepreneurial climate’ are important policy areas.
This paper proposed a model of entrepreneurship and start-up investment that
emphasizes risk-bearing on the part of entrepreneurs and its implications for
occupational choice as well as the quality of outside finance. Even though
financiers may, in principle, diversify project risk, some risk-bearing on the part of
entrepreneurs is nevertheless required to contain moral hazard in the relation
between VCs and entrepreneurs. Apart from financing,VCs also help with valuable
business advice to enhance survival chances of their portfolio companies. We
analyzed how tax policy might influence the propensity for entrepreneurship as
well as the incentives for managerial support by financiers. We found that capital
income (capital gains) taxation strengthens incentives for advice but reduces the
number of entrepreneurs while a wage tax holds opposite incentives. A uniform
income tax is neutral on all margins, distorting neither occupational choice nor
incentives for advice. Progressive taxation, however, that uses a proportional
(consumption based) income tax to pay for uniform per capita transfers, retards
entrepreneurship and the expansion of innovative industries. Output and invest-
ment subsidies to start-up firms both stimulate entrepreneurial activity.

Among policy makers, it is often taken for granted that policy should actively
promote start-up entrepreneurship and VC finance in innovative industries. Quite
an impressive range of programs and subsidies are geared towards this goal. One
could, of course, contemplate more traditional distortions such as imperfect
competition among financiers, or learning and knowledge spillovers among them,
to justify public policies on welfare theoretic grounds. Such arguments would not

26Buchholz and Konrad (2000) state a neutrality result in the same vein as Proposition 5 although
their analysis is partial equilibrium and does not take into account general equilibrium price effects.

27The working paper version in Keuschnigg and Nielsen (2000) assumed that entrepreneurs, when
shirking, could tacitly earn some outsideincome, instead of enjoying leisure or some other private
benefit. While none of the other results were affected, we found a welfare gain from redistributive
taxation. The specification adopted in the present paper is more in line with standard analysis of moral
hazard and perhaps more realistic in describing behavior of start-up entrepreneurs.

28A recent OECD report on Austria, for example, includes a special feature on promoting
entrepreneurship and employment, see OECD (1999).
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be specific to VC activity, however. In VC finance of highly innovative start-ups,
the presence of informational asymmetries creates important incentive problems
due to moral hazard and gives rise to agency costs that retard start-up investment.
This does not imply, however, that government could improve upon the market
allocation by means of taxes or subsidies since it is subject to the same
informational problems. Private risk sharing and, indeed, the entire market
allocation are socially optimal in our framework. Efficiency losses of taxes and
transfers are therefore zero to the first order. Neither can the government raise
welfare in providing social insurance via taxation. Because of moral hazard,
private financiers intentionally abstain from offering complete insurance even
though they could do so by means of diversification. The entrepreneur’s risk
sharing serves to preserve incentives for effort.

Future research should check the sensitivity of the policy conclusions by
relaxing some of our assumptions on the nature of VC investing. It should prove
worthwhile, for example, to emphasize less the importance of reputation and
commitment of the VC to a promised level of advice, but to consider a situation of

29double moral hazard instead. With this assumption, the VC would choose advice
only after the contract is specified, making advice dependent on her profit share.
This implies that she would bear all the consulting costs but have to share with the
entrepreneur the marginal profits from the extra advice. One expects advice to be
inefficiently low then. However, as Schmidt (2000) argued, agents would then find
it optimal to resort to more sophisticated financial instruments such as convertible
securities, allowing them again to achieve the first best allocation in most
circumstances! But then again, government could obviously not improve upon the
market outcome, and our policy conclusions would largely remain the same.
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Appendix A

Cost of contract

To prove Proposition 1, note that a higher survival chance affects the
entrepreneur’s profit share according to

2du u d u u um
] ] ] ] ]]5 2m ,0, 5m 21 .0, (A.1)S D2 2dp p u 1bdp p

where the elasticity is defined as

p ≠u u 1b u 1b
]] ]] ]]m ; 5 ln .1,S Du ≠p u b

(A.2)2dm bm m m bm
] ]]] ] ] ]]5 2 5 21S Ddp p p u 1b(u 1 p)p

The elasticity is positive and larger than unity. To see this, use (12) and write
21 /p(u 1b ) /b 5 1/x where x ;d ,1. Therefore, (u 1b ) /u 5 1/ 12 x . Withs d

these transformations,m . 1 is equivalent to2 ln x . 12 x which is fulfilled by
concavity of the ln-function. Note also thatx and therefore the elasticitym are
independent of all policy parameters.

With the capital gainb constant as in (12), cost depends onp as

≠u
](a) c95u 1 p 5 2u(m 2 1),0,
≠p

(A.3)2du dm (um)
] ] ]]](b) c05 (12m) 2u 5 . 0.dp dp (u 1b )p

Appendix B

Managerial advice

To obtain the policy effects on managerial advice as stated in Proposition 2, take
the differential ofp95 0 in (16). An investment subsidy, for example, affects
advice according to

da 1 ≠p9
] ]]]5 2 . (B.1)dz p0 ≠z
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By the second-order condition in (14),p0,0. The sign of the partial derivatives
of (16) thus determines tax effects. Using (18), these are

≠p9 ≠m ≠c9 c /p 2 c9
]] ] ] ]]]S D5 2 p95 2 p9,0
≠t ≠t ≠t 12 t
≠p9 ≠m c /p 2 c9
]] ] ]]]511 p95 . 0 (B.2)
≠t ≠t m 2 c9
≠p9 ≠m (12t)K
]] ] ]]]5 p95 2 p9, 0
≠z ≠z p

In the first line,≠c9 /≠t 5 2 c9 /(12 t) by (A.3), (12) and the fact that the elasticity
m is independent of tax rates as mentioned following (A.3). The second line uses
(18) and (16). Sinceu andc9 are independent ofz ands, the other partials directly
follow upon making use of (18). Finally, a uniform income tax with full loss offset
satisfiesr 5t 5 t and z 5 0 and, thus, leaves incentives for advice unaffected.
Substituting (B.2) and using (16) again,

dp9 ≠p9 ≠p9
]] ]] ]]5 1 5 0. (B.3)dr ≠t ≠t

Alternatively, one may verify that all terms in (16) are proportional to a common
tax factor 12 r which cancels. In particular,u is proportional to 12 r as in (12).

Appendix C

Lump-sum transfers

Table 1 repeats those equations that change as a result of the scenario of Section
5. The primed equations must be compared with the basic model when all taxes
and subsidies other thanT andv are suppressed. AllN 1L 1E 51 agents receive
uniform per capita transfersT which are part of disposable income in (69). In
particular,c is the expected income of an entrepreneur, including transfers, and
c 2 T is the cost to the VC. Withb including T, the incentive constraint remains
the same while the participation constraint must now list the entrepreneur’s
alternative income 11 T in (119). A straightforward calculation shows how
transfers affect the contract in (129). With these results, we calculate the effect on
expected incomec 5 pu 1b as in Proposition 1,

dc c dc9 c9
] ]] ] ]]c95u 12m , 0, c0.0; 5 , 5 ,0. (C.1)s d dT 11 T dT 11 T
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The convexity of the cost function is proved exactly the same way as in Appendix
A. We use (129) of Table 1 to compute the effect of transfers on marginal costc9.

Table 1
Lump-sum transfers

c 5 spQ 1 b 1 T, (29)
p 5 pQ 2 a 2K 2 c 2 T , (39)s d

F Ly 5 11 T 1 np, y 5 11 T, (49)
Y 5 11 T 1 c 212T 1p E, (69)s d
T 5 v C 1QD , (79)s d
u 5 sQ, b 5 b 1 T, (109)
(PC9): pln u 1b 1 12 p ln b $ ln 11T , (119)s d s d s d s d

1 /p
u 5bfd 2 1g, b 5 (11 T ) /d, du /dT8u /(11T ), (129)
p 5max p Q 2m , m ; [c( p,T )2 T 1 a 1K] /p, (139)s d

a

p95 2 pm95 p9 m 2 c9 2 15 0. (169)s d
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