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Abstract

The first chapter studies Entrepreneurship and the Stigma of Failure. Entrepreneurial activity
varies substantially across countries and sectors and appears to be related to the stigma of
failure. To understand this phenomenon, I present a multiple-equilibrium model based on
endogenous stigma of failure. Using private information, entrepreneurs choose whether to
continue a project or to abandon it and raise funds to undertake a new project. Project outcomes
depend on luck and ability, and the cost of capital for failed entrepreneurs is determined by the
market’s expectations about their ability. In the conservative equilibrium failed entrepreneurs
face a high cost of capital and thus good entrepreneurs are reluctant to terminate a project.
The resulting low quality of the pool of failed entrepreneurs justifies in turn the high cost of
capital. The reverse is true in the experimental equilibrium where good entrepreneurs are more
willing to start again and the cost of capital for failed entrepreneurs is low. The equilibria
differ in the level and nature of entrepreneurial activity, with riskier projects undertaken in the
experimental equilibrium. I discuss the relative efficiency of the two equilibria and study from
this perspective the role of financial structure and legal environment such as bankruptcy rules
and fresh start policy.

The second Chapter examines institutions and contracts for start-up finance. I develop a
model in which entrepreneurs and investors can hold-up each other once the venture is under
way: investors can deny further funding, and entrepreneurs can withdraw from the venture.
The entrepreneurs’ exit option determines which party needs protection. If the exit option is
good, venture capital financing protects the investor through technological monitoring, control
rights, and staged financing. If the exit option is bad, bank debt protects the entrepreneur
as it involves little technological monitoring, limited control rights, and committed finance.
The exit option depends on the legal environment and on the stigma of failure, endogenized
in a career concern model. When entrepreneurs can choose project risk, multiple equilibria
arise with different financial institutions. Venture capital prevails in the high-risk equilibrium
and bank debt in the low-risk equilibrium. The paper investigates why the forms of start-up
financing differ across sectors, regions and countries. It offers an explanation for why venture
capital has been more prevalent in the US than in Europe. The theory has implications for
policy, e.g., regarding the efficiency of non-compete agreements and bankruptcy law.

The third chapter, cowritten with Olivier Blanchard, addresses the question of the welfare
effects of partial flexibilization of the labor market. Rather than decrease firing costs across
the board, a number of European countries have allowed firms to hire workers on fixed-term



contracts. At the end of a given term, these contracts can be terminated at little or no cost. If
workers are kept on however, the contracts become subject to normal firing costs. We argue in
this paper that the effects of such a partial reform of employment protection may be perverse.
The main effect may be high turnover in entry-level jobs, leading in turn to higher, not lower,
unemployment. And, even if unemployment comes down, workers may actually be worse off,
going through many spells of unemployment and entry-level jobs, before obtaining a regular
job. Looking at French data for young workers since the early 1980s, we conclude that the
reforms have substantially increased turnover, without a substantial reduction in unemployment
duration. If anything, their effect on the welfare of young workers appears to have been negative.

Thesis Supervisor: Daron Acemoglu
Title: Professor of Economics

Thesis Supervisor: Olivier Blanchard
Title: Chairman, Class of 1941 Professor of Economics
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Chapter 1

Entrepreneurship and the Stigma of

Failure

“If you start a company in London or Paris and go bust, you have just ruined
your future; do it in Silicon Valley and you have simply completed your entrepre-

neurial training.”

The Economist, 1998.

“In Europe, a serious social stigma 1s attached to bankruptcy. In the USA bank-
ruptcy laws allow entrepreneurs who fail to start again relatively quickly and failure
15 considered to be part of the learning process. In Europe those who go bankrupt tend
to be considered as “losers”. They face great difficulty to finance a new venture.”

Communication by the European Commission, 1998.

1.1 Introduction

The entrepreneurial dynamism of the US economy is in sharp contrast to the relatively low levels
of firm creation in Western Europe and Japan. A survey on entrepreneurship conducted in 2000
reports that while an estimated 10% of a representative sample of the US working population

stated that they were “currently engaged in the process of creating a nascent business,” this



figure is below 2% for Japan and France, and below 4% for most European countries.! Within
the US, striking differences in entrepreneurial activity are also observed: while Route 128 and
Silicon Valley had very similar technological potentials in the early 80’s, the level of start-up
investment in the latter area during the last two decades has been much higher.?

How can such large discrepancies exist and persist between economies at similar levels of
development? Common explanations invoke exogenous cultural differences such as different
levels of risk aversion or different institutional constraints (e.g. taxes, labor market regulation
or administrative costs). In contrast, I offer an economic explanation based on the endogeneity
of social norms. In my model, multiple equilibria can arise, corresponding to different attitudes
of entrepreneurs and the capital market towards liquidation and exhibiting different levels of
entrepreneurial activity.

Our model’s features are as follows. Entrepreneurs raise funds to finance projects, the
outcomes of which depend on two factors: entrepreneurial ability and luck. Entrepreneurs
receive a private signal about the quality of their current project and decide whether to continue
the project or abandon it in favor of a new one. Their decision depends on the cost of starting
a new venture and, in particular, on the cost of capital after failure.

I show that several equilibria can arise. Suppose that the cost of capital for failed entre-
preneurs is high. In this case, entrepreneurs only abandon projects with very poor prospects.
This makes it less likely that good entrepreneurs fail, and decreases the quality of the pool of
failed entrepreneurs. This in turn justifies a high cost of capital for failed entrepreneurs. In such
an equilibrium — which I call conservative — the probability that a project will be liquidated
(conditional on ability) is low and accordingly, the average value of new ventures is also quite
low because mediocre projects persist.

By contrast, assume that the cost of capital for failed entrepreneurs is relatively low. Because
financing a new project is cheap, entrepreneurs only continue projects with high prospects. As
a consequence, the the pool of failed entrepreneurs is of higher quality, which justifies a low
cost of capital for the new projects of failed entrepreneurs. In such an equilibrium, which 1 call
experimental, entrepreneurs fail more often and this higher level of experimentation leads to

the creation of more firms with high prospects.

'Global Entrepreneurship Monitor (2000 Executive Report).
? AnnaLee Saxenian (1994) describes the divergent entrepreneurial path of both regions.



In other words, the two types of equilibria are characterized by different levels of stigmatiza-
tion of failure. In “conservative equilibria”, an entrepreneur is highly stigmatized for his failure,
to the detriment of his credit conditions wheras in “experimental equilibria”, the perception of
an entrepreneur by the credit market (or the job-market) is only slightly worsened by failure.

This formalization of endogenous social norms allows us to analyze several dimensions of
entrepreneurship.

First, the model predicts which sectors are more likely to be in one equilibrium or the other
and allows us to compare the social efficiency of the two equilibria. Depending on parameters,
each type of equilibrium can dominate the other. The virtue of the experimental equilibrium,
compared to the conservative equilibrium, is that good entrepreneurs are willing to experiment,
which increases their chances of creating a high value venture. However, this also increases the
cost of capital for first-time entrepreneurs (as they are more likely to abandon their project)
as well as the number of projects undertaken by bad entrepreneurs. Due to this lower sorting
out of bad entrepreneurs, the experimental equilibrium can be the less efficient one. Near
the technological frontier, the value of entrepreneurial projects lies more in outcomes that are
both high and improbable. Experimentation is therefore socially efficient. For sectors in which
entrepreneurship is essentially an imitative activity (so that success depends more on ability
than luck), the conservative equilibrium might be preferable instead.

Second, the model explains how the characteristics of projects differ in the two equilibria.
Entrepreneurs are willing to undertake more aggressive growth strategies in the experimental
equilibrium because failure is less costly whereas they favor safe projects in the conservative
equilibrium. This endogenous risk conservatism distinguishes the nature of entrepreneurial
activity in the two equilibria.

Third, I show that the level of entrepreneurial activity is maximized if the efficient equi-
librium obtains, be it the conservative or the experimental. If the conservative equilibrium is
not efficient, it is also characterized by a smaller number of workers choosing to become entre-
preneurs. For example, the leadership of the US economy in the high-technology sectors might
be due to the experimental nature of entrepreneurial activity in this country, contrasting with
Europe’s conservative equilibrium, which is more adapted to less risky sectors. This result also
provides a criterion based on entrepreneurial migrations to test empirically whether an economy

is in the efficient equilibrium.
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Finally, T discuss how institutions such as bankruptcy laws and fresh start policy, the exis-
tence of venture capital equity markets and the liquidity of the resale market affect the likelihood
of each equilibrium. I show in particular that softer bankruptcy rules make the experimental
equilibrium more likely and discuss the implications for the choice of optimal bankruptcy rules.

This paper is related to the career concern literature initiated by Holmstrom (1982, 1999)
where managers take into account the impact of their decisions on their reputation. Boot (1992)
presents a model of divestitures and takeovers where managers are concerned by the way in
which the market will interpret the termination of investments they have initiated. As in our
model, this can lead to the inefficient continuation of projects. More recently, Baker (2000)
applies this idea to venture capitalists. The novelty of our model is to endogenize the outside
option of the entrepreneur in general equilibrium, which leads to multiple equilibria. Qur effect
is related to earlier contributions in labor economics such as Acemoglu and Pishke (1998).
In their model, due to asymmetric information, workers care about what separation from their
employer signals to potential future employers about their ability. Gromb and Scharfstein (2001)
have a model of entrepreneurship where managerial incentives are determined by the career
prospects in the event of a project’s failure which in turn depends on the type of organization
where the project failed (intrapreneurial vs. entrepreneurial). Managers who fail an internal
venture can be redeployed by their firms into other jobs which has costs in terms of incentives
whereas failed entrepreneurs must seek employment at other firms. While their focus is on
organizational choice, ours is on capital markets for start-up finance.

The paper is organized as follows. Section 2 provides an empirical motivation for the theory.
Section 3 presents the basic model and section 4 finds the possible equilibria. Section 5 compares
the two equilibria and section 6 describes results on welfare. Sections 7 discusses the effect of
bankruptcy law. Section 8 shows how preferences over projects differ in the two equilibria.
Section 9 studies the level of entrepreneurship and entrepreneurial migrations and provides an
empirical criterion to test efficiency. Section 10 discusses the effect of the legal and institutional

environment. Section 11 concludes. All mathematical proofs are in the appendix.
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1.2 The Stigma of Failure: Some Evidence

The premise of our analysis is that the stigma associated with failure is an important determi-
nant of entrepreneurial activity. It influences not only the decision to become an entrepreneur,
but also the choice of projects and the decision to terminate a project. A large body of anecdotal
evidence suggests that failure is highly stigmatized in Europe and in certain Asian countries,
whereas the American social norms are more forgiving: failing is just a step in a process of
experimentation. Within the US, substantial differences also exist. Saxenian (1994) shows
that Silicon Valley’s entrepreneurship is characterized by an exceptional climate of tolerance
for failure, while New England is more conservative for that matter.

In this section I first compare quantitatively the stigma of entrepreneurial failure on the
French and American labor markets and show that it is much more important on the French
market. I then document the fact that the stigma of failure is an important determinant of

entrepreneurial activity with a body of anecdotal evidence.

1.2.1 Failure and the Labor Market

To quantify the “stigma of failure”, I use wage information in labor market data. Two studies
based on US data, Evans and Leighton (1989) and Hamilton (2000), establish that American
entrepreneurs returning to employment earn slightly higher wages than other workers with
similar characteristics.?

"To my knowledge, no such study exists for France. I run my own regressions, using Enquéte-
Emploi, an annual survey of 1/300 of the French population. I find that French entrepreneurs
returning to paid employment earn significantly lower wages than other workers. To control for
transitions between self-employment and employment, I construct a sequence of two-year panel
data. Given year ¢t and t + 1, I know the employment status of each individual for both years:

employed, self-employed, unemployed or out of the labor force. I also know the wage w; of

*Evans and Leighton (1989), relies on the National Longitudinal Survey of Young Men (1966-1981) and finds
that “workers who fail at self-employment return to wage work at roughly the same wages they would have
received had they not tried self-employment”. Each additional year of self-employment experience increases
the mean wages of males aged 29-39 by 4.5%, as compared with an increase of 3.1% for an extra year of
wage experience. Hamilton (2000) uses the Survey of Income and Program Participation (1984) and finds that
“entrepreneurs returning to paid employment actually earn a higher wage than employees with the same observed
characteristics”.

12



employees, but not the income of the self-employed. Given this restriction, I run the following

4

regression® in order to “estimate” the stigma of failure is:

ln(wt+1) = Xt’+1,6 + aSEt + €,

where X1 is the vector of observable characteristics of employed individuals in year t+ 1, and
SE;, a dummy variable equal to 1 if the individual is self-employed in year t. The coefficient
a estimates the percentage wage premium for individuals who made the transition from self-
employment in year ¢t to employment in year ¢t + 1. I run this regression from 1990 to 2000.
I find that in contrast to what prevails in the US, self-employed who become employees earn
significantly less than other employees. The wage discount is -13% on average over the period
(yearly tables are given in the appendix).

This wage discount can reflect that leaving self-employment is a bad signal to the labor-
market. Alternatively, however, it could reflect a selection effect, i.e., self-employed are of a
relatively low type with regard to the rest of the population, in a way that the market but not
the econometrician observes. To control for this effect, I run the following regression on all paid
employees of period t:

ln(wt) = X{,@ + 6SEH.1 + ¢,

where SFE¢;1is a dummy variable equal to 1 if the individual has become self-employed at
time ¢ + 1. The coefficient § estimates whether workers who make the transition from paid
employment to self-employment have relatively low wages vis-a-vis the rest of the population®.
It turns out that it is not the case: ¢ is only -0.017 on average over the period and insignificant
for most years. This confirm that the discount « is not due to selection and thus can be
interpreted as a proxy for the stigma of failure. This estimation allows us to conclude that the
wage discount a captures mostly the “stigma of failure”.

In summary, the picture that emerges from these empirical results confirms that the French
and US labor markets react differently to the termination of entrepreneurial activity. In contrast
with the US labor market, the French labor market penalizes heavily those who quit self-

employment for employment.

*On the set of individuals employed in year t.
°Before making the transition and controlling by observable characteristics.
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1.2.2 Failure and the Credit Market

I'now turn to the credit-market. Evidence suggests that the US credit market does not penalize
heavily failed entrepreneurs. Only two studies have tried to address quantitatively the question
of the proportion of individuals able to start a new business after failure. A first pilot study
of the Small Business Administration shows that among the owners of a representative sample
of business owners who filed for Chapter 7 between 1989 and 1993, about 50% had resumed
a new business in 1993. Another study funded by the National Endowment of the National
Conference of Bankruptcy Judges runs a survey that shows that the vast majority of a cohort
of self-employed filing for Chapter 7 start new ventures within five years. On the other side,
policymakers in Asia and Europe, worrying about the ways to foster entrepreneurship frequently
mention the “stigma of failure” as a major impediment to én’crepreneurship. Moreover, the view
that the stigma is due to social norms and not only laws is often asserted in government reports,

political speeches and journal articles. A few extracts are worth mentioning.

“There is also a Japanese stigma against failure, which discourages risk-taking ac-
tivities. It is often said that there is no second chance for Japanese; an American
can fail two or three times before succeeding. There has been imbalance between big

Tisk and little reward in Japan”.

K. Nakagawa, Former Vice-Minister, MITI Japan, June 2000.

“If you fail in Britain, you carry the tag with you always. This attitude stifles people
from going out a second time. And it means that a huge learning ezperience goes to
waste.”

Sunday Times, London, March 2000

“To embrace the spirit of risk-taking, we need to accept failure as a possible out-
come of technopreneurship. A sustainable technopreneurial environment not one
that promises no failures but one that copes with those who fail, and encourages
technopreneurs to continue to pursue their dreams”.

Chong Lit Cheong, Managing Director, National Science and Technology Board,
Singapore, May 2000.

“An wmportant factor underlying Europe’s poor record on entrepreneurship is the

14



stigma of failure. Many would-be entrepreneurs and good ideas are put-off by the
fear that if you fail once, you will lose everything. This must change. Failure can be
regarded as part of the learning curve. We must change mentalities. Failure is not
accepted in Europe. An entrepreneur must have a second chance. Changing business

culture is the toughest challenge”.

E.A. Liikanen, Commissioner for Enterprise and Information Society at the Euro-

pean Commission, June 2000.
Within the US, failure stigmatization is said to vary across regions:

“The culture in Southeastern Virginia is that there is still a lot of stigma attached

to failure. Business people in this area are very conservative.”
W. Donaldson, President of Strategic Venture Planning, 1999.

Saxenian (1994) provides evidence that the business climate in Silicon Valley is
much more tolerant towards failure than Massachusetts’ Route 128. In conclusion,
empirical and anecdotal evidence both suggest massive differences in the stigma of

failure across regions.

1.3 The Model

The model has three dates, ¢ = 0,1,2. All agents are risk-neutral and the risk-free rate is
normalized to zero.

At t = 0, there is a continuum of entrepreneurs, each with a project requiring an investment
outlay I and generating a single cash flow at t = 2, that can take two values, 0 or X > 0. The
project’s outcome depends on entrepreneurial ability, which is good with probability 8, and bad
otherwise, and on luck as will be described shortly. Each entrepreneur’s ability is unknown
to all agents, including himself. Entrepreneurs are wealthless and thus need to raise I from
competitive investors. Their reservation value is normalized to zero along all periods.

At t = 1, each entrepreneur observes privately a signal allowing him to reassess his project,
l.e., the probability p that it will generate the cash flow X. Good entrepreneurs reassess their

project’s prospects as high (p = py) with probability 7y, mediocre (p = ppy < pH) with

15



probability mps, and low (p = 0) otherwise (7, = 1 — 7pr — 7). Bad types always observe
p=0. -

Each entrepreneur can run only one project at a time. However, entrepreneurs can choose to
abandon their initial project after reassessing its prospects and start a new project, i.e. become
a second-time entrepreneur. In that case, the initial project is terminated and its liquidation
value is normalized to 0. The new project is as before: it requires an investment outlay I at
t =1 and has the same distribution of outcomes (over 0 and X) at ¢ = 2.

Finally, we need to describe the financial contracting environment. We exclude contracts
involving more than one project, in the following sense: an investor financing a first-time
entrepreneur has no claim on the cash-flows of this entrepreneur’s future projects®, nor can the
investor commit to the terms of financing of future projects.

This market imperfection, which we take as given, could arise for several reasons. When
a fresh start policy exists, the entrepreneur cannot pledge his future cash-flows. Conversely,
commitment from the investor for unknown future projects are likely to generate large moral
hazard problems.”

Given this restriction on the possible contracts and the binary structure of outcomes, con-
tracts can be described with one variable: the repayment conditional on success. If the project
is abandoned or generates cash flow 0 at ¢ = 2, the repayment is 0.8 Therefore, we will only
need to characterize the repayment for the first-timers and second-timers (an entrepreneur who
abandoned his first project and starts again), R and R'. Finally, I assume that the average

project has a positive net present value at t = 0.

Assumption 1 I < 6(mypy + mppm)X.

6This is akin to the so-called “fresh-start” rule, which guarantees to entrepreneurs the right to start again,
free from previous debt claims. As an extension, we discuss fresh start vs. other arrangements in section 6.

"Overconfidence can also be at the root of this market imperfection. Entrepreneurs who underestimate the
risk of failure are reluctant to pay today for the option of a better post-failure rate.

8These contracts can be interpreted as debt or equity. We extend the model to discuss differences in section
6. More generally, we can consider a transfer a > 0 from the financier to the entrepreneur in case of default. «
has to be positive or zero, since the entrepreneur doesn’t have personal wealth. Under risk-neutrality, a = 0 is
not restrictive. In particular, we show later that a can not be used to separate between different types in our
set-up. When the entrepreneur abandons a project, whether the investor can seize it or not is irrelevant since it
has a zero liquidation value. We relax this assumption later. Control rights will be an issue in this context.

16



1.4 Entrepreneurship and the Stigma of Failure

In this section I show that two pure strategy equilibria are possible and determine under what
conditions they coexist. I discuss the main intuitions, leaving a more complete treatment for
the appendix.

As a benchmark, consider the first-best situation, which would arise if the entrepreneur
were self-financed or if there were no credit market imperfections. An entrepreneur with high
prospects (p = py) continues his initial project, since prospects cannot be higher. An en-
trepreneur with mediocre prospects (p = pas) continues if the expected value of continuing
exceeds that of starting again, i.e., if ppy X > (mgpy +7pppr) X — I. An entrepreneur with bad
prospects (p = 0) stops his initial project. He is of the good type with probability ”—affgfa) to
be of the good type. He starts again only if the expected value of continuing is positive, i.e., if
”—JEE?T@(WHPH + Tppm) X — 1> 0.

In our set-up - characterized by the need to raise external finance in an imperfect capital
market ~ the entrepreneur’s decisions can differ from the first-best case in equilibrium.

Consider a first-time entrepreneur’s decision to continue or abandon his initial project at
t = 1. If the entrepreneur observes p = 0, he will abandon his project.® If he observes P =pH,
he continues in any equilibrium.!® As we have seen, these two decisions are first-best.

The continuation abandonment decision when p = pyy, is more complex, as it depends on
the cost of capital for failed entrepreneurs, R’. An entrepreneur who observes p = pps knows
he is good (he would otherwise observe p = 0), but cannot credibly transmit this information
to investors.

For a given R', the entrepreneur continues if the expected value from continuation is larger
than that of starting again, i.e., if par(X — R) > (mypy + Tmpa)(X — R'). The higher R/, the
more likely this inequality is to hold.

In turn, R’ depends on the decision rule of entrepreneurs who observe p = pp. If they
abandon their initial projects, more good entrepreneurs are in the pool of failed entrepreneurs,

the prospects of second timers are better, and therefore R’ is smaller.

®To be more precise, this strategy is strictly dominant only when the market is willing to finance projects of
failed entrepreneurs. Otherwise, the entrepreneur is indifferent between continuing or not. An arbitrarily small
(opportunity) cost of continuation makes it dominant to abandon.

100therwise, a first-time project never delivers positive cash flows and therefore won’t be financed in the first
place.
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Therefore, an equilibrium is determined by the strategy (continuation or abandon) of a
“first-time” entrepreneur when p = pps, and by the cost of capital, R and R/, to first time and
second time entrepreneurs.!! There are only two potential equilibria: a conservative equilibrium
in which entrepreneurs with p = pjs continue, and an experimental equilibrium in which they

choose to fail and restart. I now turn to the existence and characterization of each equilibrium.

Conservative Equilibrium
Let us first consider the “conservative equilibrium”, in which entrepreneurs with mediocre
prospects (p = par) continue. In this case, good types fail only when p = 0, and the fraction of
good types among failed entrepreneurs is:
AR —
mf+(1-6)
The numerator is the proportion of entrepreneurs who fail despite being good, and the denomi-
nator is the total proportion of entrepreneurs who fail. Naturally, 6 is less than 6 and increases
with @ and 7y a higher proportion of good entrepreneurs at t = 0, or a higher probability for
them to draw a low prospect project both increase the presence of good types in the pool of
failed entrepreneurs.

The probability of success of a second-timer’s project is 8 (Typy + mmpar). Therefore, in

a competitive financial market, risk-neutral investors break even by setting:

R, = ! .
Oc(TupH + TMDM)

Similarly, the repayment R¢ required for first-timer is:

I
 O(rupy +7mpMm)

Re

Note that Rg < X from Assumption 1. The incentive compatibility constraint ensuring

''We give a more formal definition of an equilibrium in the appendix and show that the equilibrium has to be
pooling (i.e., all failed entrepreneurs face the same interest rate).
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that good entrepreneurs with mediocre prospects choose not to fail is:!2

pm(X — Re) > (mupH + mmpm)(X — RE).

In equilibrium, second-timers can finance their projects only if R- < X. Otherwise, no
feasible repayment allows the investor to break even. If R{, > X, failed entrepreneurs are not
refinanced and the incentive compatibility constraint can then be written as: py(X — R¢) > 0,
which holds from Assumption 1. The market does not allow failed entrepreneurs to start again.
This form of the conservative equilibrium arises when the expected value of the project of a
failed entrepreneur is negative, i.e. O (Typy +Tapar) X < I, so that there is simply no credit

supply for post failure projects. I will refer to this case through the notation R = +o00.

Lemma 2 A conservative equilibrium ezists if

pMm(X — Re) > (mupu + nmpm ) (X — RE).

If R > X, failed entrepreneurs do not start a new project at t = 1.

Experimental Equilibrium
Consider now the case where good entrepreneurs fail when prospects are mediocre (p=pm)-

"The proportion of good entrepreneurs in the pool of failed entrepreneur is:

(7TM+7TL)0
(T +7L)0+(1-6)

0 =

The numerator is the proportion of entrepreneurs who fail despite being good — only those
with p = py do not — and the denominator is the total proportion of entrepreneurs who fail.

The repayment required from second timers is still given by:

I
B O (TupH + TMPM)’

R

"2This constraint implies a fortiori that entrepreneurs with high prospects will continue, which is needed for
equilibrium.
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while for first-timers, it is now given by:

I
E=——>7,
THPHO

The incentive compatibility constraint ensuring that good entrepreneurs with mediocre

prospects, abandon and try again is:
pm(X — Rg) < (mgpu + "upm)(X — RE).

For the experimental equilibrium to exist, it is also necessary that an entrepreneur with

high prospects does not prefer to start again:

pa(X — Rg) > (mupn + mmpm)(X — Rg).

Note that this incentive constraint automatically holds in the conservative case because the
interest rate is higher for second-timers than for first-timers. Here, it does not always hold and
must therefore be kept among the conditions that ensure that the experimental equilibrium
exists. Also note that this inequality combined with R} < X implies that Rg < X. This leads

to the following conditions for the existence of an experimental equilibrium:

Lemma 3 An erperimental equilibrium ezists if:

Ry < X,
THPH + TMDPM < X —Rg _ THPH + TMPM
PH X - Rg pM '

Discussion

Our initial motivation was the large variations of entrepreneurial activity across regions
and sectors. From the model I have fleshed out, the notion emerges that two distinct regimes
of entrepreneurial activity (experimental and conservative) exist. The analysis provides the
condition for the existence of these two regimes and one of the important consequence is that

for given parameters, the two equilibria can coexist.

Proposition 4
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o There are two possible equilibria: the conservative equilibrium characterized by a high
stigma of failure (i.e., a high cost of capital for failed entrepreneurs) and the experimental
equilibrium, characterized by a low stigma of failure (i.e., a low cost of capital for failed

entrepreneurs).
e For some parameter values, the conservative and experimental equilibria coezist.

e A sufficient condition for at least one equilibrium to ezist is:

PH(X — Rg) > (mgp + nmpm (X — RE).

The third point means that an equilibrium exists, unless, a first-timer with high outcomes
has an incentive to start again, so that first-time projects do not get financed.

In this section, I have developed a model of entrepreneurship and shown that two regimes of
entrepreneurship — conservative and experimental — can exist in similar economies. A superficial
look at these two regimes might suggest that they result from differences in culture or social
norms. But in our model, the stigma of failure is endogenous and determined in equilibrium

by purely economic factors. In the next section, I compare the two equilibria in more detail.

1.5 Comparison

In this section, I describe qualitative differences between the two equilibria, determine what
type of countries or industries are likely to be in one equilibrium rather than the other, and

propose testable implications of the model.

1.5.1 Failed Entrepreneurs and the Credit Market

The fraction of good types in the pool of failed entrepreneurs is higher in the experimental
equilibrium than in the conservative one: 6% is higher than ¢ because in the experimental
equilibrium, good entrepreneurs fail when p = py, not only p = 0. These differences in
composition of the pool of failed entrepreneurs have implications for the cost of capital.

In the experimental equilibrium, investors anticipate at ¢ = 0 that more first-timers will

abandon their project. Therefore, for investors to break even, the cost of capital for first-timers
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is higher in the experimental equilibrium.

Result 5 Relative to the ezperimental equilibrium, the conservative equilibrium is characterized

by:
o a lower cost of capital for first-time entrepreneurs, Rc < R,

® a higher cost of capital for second-time entrepreneurs, Ry, > R
A testable implication of this result is as follows.

Corollary 6 The elasticity of the cost of capital with respect to credit history is smaller in the

experimental than in the conservative equilibrium, i.e.,
Ry /Rg < Rg/Rc.

This equation implies that in the conservative equilibrium, the cost of capital rises sharply
when the credit history of an entrepreneur includes a failure, while it should be flatter in the

experimental equilibrium. An assessment

1.5.2 Firm Creation and Destruction

The two equilibria also differ in the level of firm creation and destruction. The average number of
firms created per entrepreneur is 2—67y in the experimental equilibrium (latt=0and 1-07p
at t = 1), which is more than in the conservative equilibrium, where the number is 2—0(m+mar)
(and simply 1 if Rc = 00). This reflects a higher degree of “serial-entrepreneurialism” in the
experimental case. The number of failures at t = 1 is also higher in the experimental than in

the conservative equilibrium: (1 — 6my) vs. (1 — 0(my + 7).

Result 7 Relative to the conservative equilibrium, the experimental equilibrium is characterized
by:

e a higher rate of creation and destruction of firms,

e o higher probability for a firm to fail att =1,

e a lower probability for a firm to fail at t = 2 conditional on survival at t = 1.
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The first prediction seems in line with cross-country anecdotal evidence — the Schumpeterian
dynamism of the US economy, characterized by a high level of creation/destruction is often
highlighted. It would however deserve more empirical scrutiny.

The prediction also sheds light on the large variance of survival rates across industries (e.g.
Audretsch (1991, 1995)). Following Winter (1984), Audretsch describes his findings in term of
the coexistence of two technological regimes. In the “entrepreneurial regime”, small firms have
an innovative advantage and therefore undertake risky innovative projects which leads to a high
mortality rate. In the “routine regime”, innovation is undertaken by large firms and new firms
have a higher survival rate. Our model provides an explanation for why such a polarization in
distinct regimes could arise even if the underlying heterogeneity in the sectors’ characteristics
is continuous rather than binary.

Assuming that “innovative sectors” are more likely to be in the experimental equilibrium
(we will show in section 6 that the experimental equilibrium tends to be more efficient and
more likely in these sectors), the two other predictions are consistent with the empirical results

of Audretsch (1995), who reports that:

“In industries where innovative activity, and especially the innovative activity of
small firms, plays an important role, the likelihood of new entrants’ surviving over a
decade is lower than in industries where innovative activity is less important. At the
same time, those entrants that are able to survive exhibit higher growth rates. In
addition, the conditional likelihood of surviving an additional two years for entrants
that have already survived the first few years is actually greater, and not lower, in

highly innovative industries”.

Consider now the cross-section of firms after ¢ = 1. These firms can take three values:
VH =py X, VM = ppy X, or VI = 0. The distribution of firms in the experimental equilibrium
exhibits fatter tales, i.e., a larger fraction of firms of value V¥ and 0. This reflects higher

risk-taking by entrepreneurs: mediocre projects are abandoned and replaced by random draws.

Result 8 Relative to the conservative equilibrium, the ezperimental equilibrium is characterized

by:
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e a higher variance in the value of firms created, with more high-value firms and more

low-value firms.
e a higher expected value of a firm at t = 2 conditional on survival at t = 1.
e a higher expected value of a representative firm att = 2 if R < Rl

If we think to Europe as being in the conservative equilibrium, contrary to the US, the
technological leadership of the US can be seen as the result of an intense experimentation
process where entrepreneurs abandon mediocre projects until they create “something big”.
Cisco, Intel, Microsoft, Dell, 3Com, Palm are among the numerous examples of entrepreneurial
ventures grown into giants. They have few European counterparts.

These results are also consistent with empirical evidence on the distribution of the firms
by size. Even though much fewer firms are created in Europe, the proportion of very small
firms in the stock of existing firms is much higher in Europe than in the US. For example,
the OECD Small and Medium Enterprise outlook reports that in the late 90’s, 31.7% (resp.
29.7%) of French employees worked in an enterprise of less than 20 employees (resp. 500),
vs. 19.5% (resp. 47.5%) for their American counterparts. One interpretation is in terms of
the conservative equilibrium. Many (mediocre) projects survive that will never grow into large

firms.

1.5.3 Likelihood of the Two Equilibria

I now discus which sectors are more likely to be in one type of equilibrium or the other.
Keeping other parameters constant, an increase in 6 or X or a decrease in mjs make the
experimental equilibrium more likely (in the sense that it exists for a larger set of the other
parameters) and the conservative equilibrium less likely. Moreover, starting from a set of
parameters for which the two equilibria exist, it is possible, by increasing X or @ or by decreasing
T, to make the conservative equilibrium disappear and, by varying one of these parameters in
the other direction, to make the experimental equilibrium disappear. The intuition is that when
the proportion of good entrepreneurs is high enough, the stigma associated to failure diminishes
and thus experimentation becomes more attractive. Similarly, if the returns to success increase,
the option to start again becomes more attractive, relative to the continuation of a mediocre

prospects project.
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Result 9 Keeping other parameters constant, there exist p},, pir and 8% with 0 < p}, < phy <

pH such that :

e For ppy < pyy the conservative equilibrium does not exist and for pp > Dy, the experi-

mental equilibrium does not exist.
o [fEM o _TH__ for § > 0*, the conservative equilibriumn does not erist.
PH 1-mp ’

e An increase in py and a simultaneous decrease in ppy, leaving wypas + THPH constant

makes the conservative (experimental) equilibrium less (more) likely.

The first point means that when mediocre prospects become bad enough, the incentive to
continue these projects vanishes. On the contrary if the difference between mediocre and good
prospects is small, the incentive to start again weakens.

The second point illustrates that when the expected outcome of the intermediary project
is less than the expected outcome of a new project (i.e., pyX < (pymy + PmTa)X), the
entrepreneur always starts again if the proportion of good entrepreneurs, 6, is close enough to
1. This arises because the interest rate difference R’ — R can be made smaller than any positive
number for € high enough.

The meaning of the third point is that for a given expected value of first-time project, the
experimental equilibrium is more likely when the prospects are skewed on the right: when the
gap between mediocre and high prospects projects increases. This property is characteristic of
innovative sectors, such as high tech, where expected outcomes have a very large scope and the

option value to start again in case of mediocre prospects is therefore higher.

1.6 Welfare Analysis

I now turn to the question of the relative efficiency of the equilibria. A first result is that the
expected utility of an entrepreneur who has failed (whatever his prospects on the first project)
is higher in the experimental than in the conservative equilibrium. But this increased cost
of failure does not mean that the experimental equilibrium is more efficient. To answer this
question, we need to characterize the potential sources of inefficiency.

The source of inefficiency is the misalignment between the private value of the option to

abandon and restart projects and its social value. The decision of entrepreneurs with mediocre
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prospects to continue or not affects the composition of the pool of failed entrepreneurs. This
can lead to an inefficient pricing of the cost of capital. Consider an entrepreneur with p = py.
Instead of comparing VM to (mgVH +my VM —1I), the entrepreneur decides whether to continue
by comparing VM —Rto 7 (VH -~ R')+ 73 (VM — R'). That means that the difference between
the individual and social option value of starting again is R+ ([ —(7a+7 g ) R'). Three pecuniary
externalities can be distinguished.

The first one is a debt overhang effect (Myers (1977)) and is related to the cost o.f capital
for first-timers. If R is large, the option to continue is unattractive. If first-timers fail often,
the interest rate is high, which makes continuation less attractive.!?

Second, entrepreneurs do not internalize the impact of their abandon/continue decisions on
the quality of the pool of failed entrepreneurs, and therefore on the cost of capital R’ faced
by other entrepreneurs. Conservatism worsens the quality of the pool of failed entrepreneurs,
making abandonment less attractive to entrepreneurs.

Third, entrepreneurs with p = 0 can be tempted to start again, even if their project’s ex-
pected value is negative. This can lead to two types of adverse effects. First, in the experimental
equilibrium, excessive financing of negative value projects can occur, an externality that good
entrepreneurs with p = pps do not internalize when they choose to restart. Second, the ex-
treme case of conservatism (R = +00) alleviates this cost by preventing any restart. However,
entrepreneurs with p = pps cannot restart either, even if it is optimal.

Perhaps contrary to immediate intuition, the experimental equilibrium need not Pareto-
dominate the conservative one. The experimental equilibrium allows for more successful projects
but at the cost of a high level of destruction. Which of the two equilibria dominates the other
depends on the parameters, in a way that reflects this trade-off. We compute the aggregate

value generated by entrepreneurship.!? In the conservative equilibrium it is:

We =0rgVHT +ay VM +ap(mgVH + 7y VM - D] - (2-60)I if Re <X
W =0(mgVH + oy VM) -1 if Ro=+o0

13Usually debt overhang prevents you from financing new projects. Here, it induces you to start new projects.
Y1nvestors make zero profit. Therefore, we do not have to consider them when we perform welfare analysis.
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In the experimental equilibrium it is:
Wg =0lrgVH + (mp + 7)) (g VI 4 7y VM — D) = (2 - 0)1

Proposition 10 The difference in the value of entrepreneurial activity between the ecperimen-

tal and conservative equilibrium is:

Wg—-We= 7p0[(agV? +ayVM-1)-VM] if R, <X
Wg-W&= Wg—-We+0n,(ngVHE+7y VM - 1) —(1-0)I if R.=+oc0

It follows that in efficiency terms, the equilibria can be ranked one way or the other, de-
pending on parameters. When V¥ is high, the experimental equilibrium dominates the other
one. This is not the case anymore when (myV# + 7, VM — I) — which is the expected total
value of a new draw — becomes smaller than VM — the social value of continuation. As long as
the two equilibria coexist, with Ri; < X, their relative efficiency depends only on the structure
of payoffs in the industry and not in the proportion of good entrepreneurs, 8. This reflects the
fact that in this case, efficiency depends only on what the firs-best continuation decision is for

entrepreneurs with p = pys. We discuss efficiency in the light of the first-best:

Lemma 11 Assume that both equilibria exist.

o If 1t is socially optimal for entrepreneurs with p = py; to continue, then the conservative

equilibrium dominates the experimental one.

e If it is socially optimal for entrepreneurs with p = ppy and with p = py, to start again,

then the experimental equilibrium dominates the conservative one.

o Ifut is socially optimal for entrepreneurs with p = pyy to start again and for entrepreneurs

with p = pr, not to start again, then
— if Rp < X the experimental equilibrium dominates

— if R = 0o equilibria can be ranked one way or the other.

Corollary 12 Within the parameter region in which the two equilibria coezist, the relative

efficiency of the experimental equilibrium,
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e increases with X if Ry < X and py > (1+ 2= )pur.

TH

e decreases with I.

e increases with py.

If most of the value of entrepreneurship lies in large uncertain outcomes, i.e., if VH is
large, experimentation is optimal. For innovative sectors such as the high-tech industry, the
experimental equilibrium is likely to dominate the other. But in more traditional forms of
business, for which ability is more important than luck, the conservative equilibrium dominates.
If we think to Europe as being on the conservative equilibrium, the model predicts that this is
likely to represent a loss in efficiency for sectors with high V# such as high-tech.Other sources
of inefficiencies could easily be incorporated in our model, such as job creations, technological

spillover or learning effects.!®

1.7 Bankruptcy Law

Bankruptcy law affects the possibility for a bankrupt entrepreneur to start again. In certain
countries (e.g. the UK), an entrepreneur that went bankrupt cannot legally incorporate a
new firm during a certain period. The period of time during which creditors retain claims
on a bankrupt’s assets varies across countries. This too can impede new business creation by
failed entrepreneurs. In that respect, the legal provisions in the US are more favorable than in
most European countries. The UK is considering a substantial reduction of the penalties that
bankrupt entrepreneurs face. The purpose of this reform is to help building a culture of US
style entrepreneurship and promoting risk-taking. The trend is the reverse in the US, where
personal bankruptcy rules are becoming less debtor-friendly.

These features can be incorporated in our model. Assume that a failed entrepreneur still
owes SR to his previous creditors, where 3 € [0,1]. In the “fresh-start” environment that I
have considered so far, 3 = 0. A “tougher” bankruptcy rule corresponds to a higher 3. For
simplicity, I assume that prior debt is senior to new claims. The future pledgeable cash flows of

the second project are therefore X — GR times the probability of success. It can be shown that

'3The idea that failure can enhance entrepreneurial skills is often mentioned by practitioners. It tends to make
experimentation more efficient.
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for any value of 8 € (0,1], there exists values of the parameters for which the two equilibria

coexist.

Result 13 Tougher bankruptcy rules (i.e., an increase in ) make the conservative equilibrium

more hikely and the experimental equilibrium less likely.

An increase in 3 has two effects. First, investors who lend at ¢ = 0 are more likely to get
a positive repayment. This lowers the interest rate R and therefore continuation becomes a
relatively more attractive option for entrepreneurs with mediocre prospects, p = pas. Second,
starting a new project becomes less attractive as previous debt imposes a tax on future projects.
Both forces make the entrepreneur more likely to continue the first project.

Our model provides a framework for thinking about the welfare effects of bankruptcy rules.
In a situation where experimentation behavior is socially optimal, decreasing the toughness of
bankruptcy rules (increasing ) can be beneficial. Conversely, if being conservative is socially

optimal, decreasing 3 can be beneficial.

Result 14 Assume that both equilibria coexist for § = 0 and that the conservative equilibrium is
optimal. By setting (3 high enough, it is possible to make the experimental equilibrium disappear,

while the conservative remains. This has no efficiency cost.

The European Community prescribes more entrepreneur-friendly bankruptcy laws to foster
entrepreneurship in Europe. Our model shows why this measure is likely to be efficient in
innovative sectors but might be damaging in more traditional sectors. It also shows that it
might be a bad idea to move simultaneously towards softer bankruptcy rules and a higher
protection of distressed firms from liquidation. To move towards an experimental equilibrium,
it is important to favor the liquidation of “mediocre projects” rather than their survival.

Note that in sectors where the experimental equilibrium is the most efficient, it may be
optimal to set a negative 3, meaning that entrepreneurs who fail, restart and eventually succeed
would receive a premium. Another possibility is just a subsidy for restarters. Interestingly, such
a scheme has been implemented in Singapore recently (the “phoenix award”) and is part of the

European Commission’s policy recommendations (“the best re-starter award”).
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1.8 Project Choice: Growth vs. Risk

The stigma of failure affects the continuation decision of entrepreneurs. It is also likely to affect
the type of project that they undertake in the first place. Intuitively, when failure is highly
stigmatized, entrepreneurs are likely to favor projects that are less likely to fail.

This can be formalized as follows. We start from parameters where the two equilibria coexist
(we will refer to them as the reference parameters). I note Ug (Uc) the expected utility of a
good type entrepreneur who fails at ¢ = 1 in the experimental (conservative) equilibrium. We
know that Ug > Uc (because the cost of capital is smaller in the experimental equilibrium).
Consider a small change in (7g,7L,py) With py increasing, 7y decreasing, and 7y + 7y,
remaining constant. This change can be described as a move towards a more aggressive growth
strategy. For simplicity, I assume that there is no change for second-timers. The indifference
curve of an entrepreneur over this type of change in equilibrium ¢ is described by: [pg(X —
R;) — Uildrg + my(X — R;)dpy = 0 where i € {E,C}.

Therefore the elasticity of substitution reflecting project preferences is:

= dpr/pH =—[1- _U_'_]
' dmy/my pu(X — R;)
Since Ug > Uc and -Rc < Rg, in absolute value, this elasticity is higher in the conservative

equilibrium (e¢) than in the experimental one (eg).

Result 15 In the experimental equilibrium, entrepreneurs tend to prefer more aggressive projects
than in the conservative equilibrium.

€c < €g

Therefore, in the two equilibria, the same agents look as having different preferences over
risk. This is in fact the consequence of the fact that similar projects differ in the two equilibria,
due to different continuation values in case of failure.

Suppose now that entrepreneurs face a menu of two possible projects, at t = 0, indexed

by i € {0,1}, and that the lender cannot control which one is chosen.!® The two projects are

15Either the type of project cannot be asserted at t = 0 or the entrepreneur can affect the project after the
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characterized by pyo < py1, TH1 < TH), and Ty o0+7p 0 = TH1+ 7L 1. Projects are similar to
the reference project with regard to other parameters. Project 0 is therefore safer and project

1 is more aggressive.

Result 16 There exist § > 0, and a neighborhood of the reference parameters such that if the

two projects belong to it and

1 —pua1/pHo

<eg—0
1-—7H1/THo ’

ec+6<

then project choice leads to two equilibria:

e a conservative equilibrium where project 0 is chosen,

e and an experimental equilibrium where project 1 is chosen.

In the conservative equilibrium, entrepreneurs choose the safest project, at the expense of
growth. The project choice dimension creates an externality that reinforces the multiplicity of
equilibria. Because the entrepreneur chooses less risky projects in the conservative equilibrium
good entrepreneurs are less likely to fail at ¢ = 1, which increases the cost of capital for second-
timers. Similarly, in the experimental equilibrium, that entrepreneurs choose projects that are
more likely to fail at ¢t = 1 reduces further the cost of capital for second-timers.

An interesting consequence is that project choice can per se create multiplicity of equilibria
and can therefore induce inefficiencies, by making the wrong type of equilibrium appear, or the
good equilibrium disappear. For example, even if it is socially optimal for entrepreneurs to take
more risks, individual choice might lead to risk-conservatism and therefore to a conservative
equilibrium. When empire building is detrimental to aggregate welfare, risk conservatism is
a good thing. But it is perverse for the society when large opportunities lie in the highest
outcomes. This is a Schumpeterian view of entrepreneurship. Positive externalities associated
to the high outcome of projects, such as technological complementarities or job creation would
reinforce the point. In particular, the risk conservatism induced by the stigma of failure can be

costly in high-tech sectors, by reducing the speed at which the technology frontier moves.

funding has been contracted.
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In a recent interview, Eric Benhamou, a French engineer who became an entrepreneur in
the Silicon Valley and is the current CEO of 3Com said: “Twenty years ago, as a student at
Stanford, I realized how naive I had been to believe I could start a business in France.[...Jin
France, you keep all your life the stigma of a failure. Here [in Silicon Valley] it is the mark of
your entrepreneurial spirit.” Benhamou also added: “In France, it is common practice to give
up on grpwth in order to limit risk. Here, when you start a venture, your goal is to become
number one of your sector.”

This risk-conservatism can be illustrated in the biotech industry. Europe had a techno-
logical advantage in this sector in the early 80’s. Now, the US domination of the industry is
overwhelming. A recent survey of Ernst&Young (Annual European Life and Sciences Report
2001) reports that European firms are slightly more numerous than US firms (1570 vs. 1273)
but that they have remained very small. The comparison of number of employees is 61104
in Europe vs. 162000 in the US. The disparity in the level of investment is striking as well.
For instance, American companies spend more than twice as much as the European in R&D.
Currently, the top-ten US biotech companies outcapitalise the top ten European companies by
almost three to one. US biotech company Amgen is about comparable to all Europe’s publicly
quoted biotechs. All this seems to indicate that small companies choose relatively safe business

plans in Europe, at the expense of growth options.

1.9 Endogenizing the Number of Entrepreneurs

Compared to Europe, the US has more startups per entrepreneur but also more entrepreneurs
per capita. I extend the model to endogenize the number of new entrepreneurs. First, I establish
a link between efficiency and the level of start-up activity. Second, I propose a test to determine
whether an economy lies in the efficient equilibrium or not. This test is based on the observation
of migration flows of entrepreneurs.

Assume that a continuum of agents choose initially between becoming employees for a wage
wp (received at t = 2) or becoming entrepreneurs. This decision is irreversible. We restrict our
analysis to parameter values such that the two equilibria coexist. We assume that the wage wq

is drawn at ¢ = 0 from an exogenous draw of cumulative distribution F' which is the same for
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all individuals: wg is uncorrelated with entrepreneurial ability !7

Since agents choose entrepreneurship if the wage they are offered is less than the expected
returns of entrepreneurship, i.e. wg < W, the flow into entrepreneurship is proportional to
F(W). This implies that the most efficient equilibrium should exhibit more entry into entre-
preneurship. This also implies that in this extension of the model (i.e. with endogenous entry),

the ranking of equilibria (in terms of efficiency) is preserved.

Proposition 17 When the wage wp is uncorrelated with entrepreneurial ability, more agents

become entrepreneurs in the most efficient equilibrium.

This effect amplifies the inefficiency result discussed previously. As discussed above, Eu-
rope seems to be in a conservative equilibrium while in a sector like high-tech, the experimental
equilibrium is more efficient. This also implies that fewer people choose to become entrepre-
neurs in these sectors in Europe, and indeed, several empirical studies document this fact (c.f.
Entrepreneurship Global Monitor 2000).

An indirect test of the theory can be based on entrepreneurial migration. Consider two
countries, 1 and 2. For a given sector the expected return of entrepreneurial activity is W; in
country i. There is a continuum of mass 1 of potential entrepreneurs in each country. Migrat-
ing to the other country involves a mobility cost ¢ > 0 drawn from the same distribution g.
Entrepreneurs have an outside option wage wg > 0 in their country of origin, drawn as before

from distribution with c.d.f. F.

Proposition 18 When the mobility cost and the wage are uncorrelated with entrepreneurial

ability:
e The mass of individuals migrating from country 1 to become entrepreneurs in country 2
18
— zero if Wy > Wa.

- fOWQ_Wl F(W3 — ¢)g(c)de, if W1 < Wa. This mass increases with the efficiency gap

between the two economies (Wa — W) ).

1"Otherwisewp would be a signal on ability and therefore adverse selection would occur at t = 0.

33



e The mass of individuals from country 1 becoming entrepreneurs in their country of origin

18,

- F(W1) if Wh > W,

— and (1 — G(Wy — W1))F(W1) if Wy > Wi,

This proposition captures the stylized fact that many entrepreneurs in innovative sectors in
the US come from other countries. Flows of high-tech entrepreneurs from the US to Europe
are virtually inexistent. The “entrepreneurial brain-drain”, defined as the mass of emigrants
from country 1 who would have been entrepreneurs in country 1 if there was no mobility is

G(W, — Wh)F(Wh).

1.10 Extensions

1.10.1 Financial Institutions

In this section, I study how different legal and financial environments might favor one of the

two entrepreneurial regimes.

Liquidation Value

We have assumed the liquidation value of projects to be zero. The resale market for projects can
be an important determinant of the type of equilibrium: suppose that at ¢ = 1 entrepreneurs
can resell their projects at a price yEV, which is the value of an abandoned project expected
by the market, discounted by a factor v € [0, 1], which represents the liquidity of the resale
market. The introduction of a resale value reinforces the strategic complementarity which is
at the source of the multiplicity of equilibria. If few good entrepreneurs resale their current
project to start a new one, resale value is low. This, in turn, makes liquidation less attractive.
A more liquid resale market (i.e., a higher ) improves the outside option of entrepreneurs at
t = 1. It makes the experimental equilibrium more likely and the conservative equilibrium
less likely. An increase in 7y also makes the experimental equilibrium more efficient relatively

to the conservative one (since less value is lost when a project is abandoned). In conclusion,
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the possibility of an experimental equilibrium might be conditional on the existence of efficient

private equity and IPO markets.

Debt, Equity and Venture Capital

Our model can also be used to study differences between different modalities of financing. There
are different dimensions to the question. The first one is cash-flow allocation. Since there is
only one possible positive cash flow in our benchmark model, there is no difference between
debt and equity as far as return rights are concerned.!®

Second, in many countries, a major difference between debt and equity finance is the fresh-
start : defaulting on debt is subject to tougher regulation than the liquidation of an equity-
financed projects. For this reason, equity is more likely to be associated to the experimental
regime than debt.

Another important dimension of venture capital as a style of financing is the extent of
technological monitoring exercised by the financier: venture capitalists typically spend time in
the firm they are financing and dispose of high control rights. This type of lending (characterized
by high monitoring costs) is likely to reduce the extent of asymmetric information and therefore
promote the selection of the most efficient equilibrium : if the financier is aware of the signal
P = pm, he might finance a new project from the same entrepreneur, knowing that he is good.

In another paper, I study how variations in the stigma of failure are related to different
lending modes (e.g. bank debt vs. venture capital). I show that when the stigma of failure
is high, technological monitoring from the investor is not needed because the fear of having
to raise new capital plays as a disciplining device. In other words, bank debt works well. On
the contrary, if the stigma of failure is low, the entrepreneur cannot commit not to hold-up the

investor ex-post and therefore, it is optimal to have the investor performing active technological

"I study in appendix the cash-flow allocation effect of different securities when different levels of cash-flows
are introduced in the model. I show that the experimental equilibrium is more likely with debt than with equity.
A modality of financing that makes the experimental equilibrium more likely than debt is one where the investor
would get more in the intermediate case and less in the high value case. Venture capital contracts, based on
convertible debt, have the particularity of being intensively state-contingent. Their design goes exactly in the
direction I point out: the entrepreneur is largely compensated in case of large success (in particular, he typically
gets control back), while in case of mediocre achievement, the venture capitalist gets control and the possibility
to dilute the entrepreneur. In conclusion, more than the existence of an equity market, it is the possibility to
write state contingent contracts that favors the apparition of an experimental regime. Venture capitalists are
investors who rely on this type of state contingent contracts.
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monitoring and the optimal contract stages the investment in several rounds.

1.11 Conclusion

The creation of new ventures is a key determinant of innovation, employment and growth. It
is therefore crucial to understand what drives the large sectorial and regional variations in the
levels and nature of entrepreneurial activity. This paper develops a model of entrepreneurship
in which different equilibria of entrepreneurial activity arise. In the conservative (experimental)
equilibrium, the cost of capital for failed entrepreneurs is high (low), therefore good entrepre-
neurs will be reluctant (less reluctant) to fail, which in turn justifies the high (low) cost of
capital. Rather than invoking cultural differences, this model offers a theory where distinct
social norms can emerge as a result of the complementarity between entrepreneurs’ actions,
and makes several testable empirical predictions.

The two equilibria are characterized by different levels of the creation/destruction of firms
and different costs of capital. I discuss the relative efficiency of the two equilibria and show how
it relates to the aggregate level of entrepreneurial activity. Due to an endogenously higher cost
of failure, entrepreneurs choose more secure projects in the conservative equilibrium rather than
agressive growth strategies. The two equilibria lead to different distributions of firms’ value.
In the framework of the model, I study the role of bankruptcy rules: relaxing (tightening)
bankruptcy rules is a policy tool to select the experimental (conservative) equilibrium. The

model predicts the sectors in which such reforms are suitable.
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1.12 Appendix

1.12.1 Estimates of ¢ and §

a and § are the coefficients on the self-employment dummy in the regressions:

1n(wt+1) = X£+1ﬁ + aSEt + €,

In(wy) = X{B+6SE¢ 41 +e.

a é

91-92 | -.136 | .08
(-3.54) | (-2.6)
92-93 | -.151 |-.014
(-3.84) | (-0.5)
93-94 | -.104 |-.017
(-3.66) | (-0.8)
94-95 | -.085 | -.012
(-3.21) | (0.5)
95-96 | -.094 | -.04
(-2.61) | (-1.4)
96-97 | -.167 | .018
(-5.26) | (0.63)
97-98 | -.196 | -.06
(-5.58) | (-2.1)
98-99 | -.122 | -.11
(-3.74) | (-4.1)
99-00 | -.035 | -.03
(-1.02) | (-1.19)

1.12.2 Equilibria

An equilibrium is characterized by:
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1. the strategy of "first-time” entrepreneurs -failure or continuation- conditional on V' =
VM. d € {failure,continuation}.

2. the menu of debt contracts offered in period 0 to the inflow of entrepreneurs and in period
1, to failed entrepreneurs.

The following result is going to considerably simplify the range of possible equilibria: only

pooling equilibria exist in our set-up.

Proposition 19 1. There is no competitive screening equilibrium.
2. “Failed entrepreneurs” are offered a single debt contract where they get nothing in case

of bankruptcy in period 2.

This means that in any equilibrium, the market will not be able to differentiate between
entrepreneurs who were failed because the project was totally worthless (p = 0) and those who
chose to renounce to a project of intermediate value (p = pa) in order to get a new chance
to create a high value firm (V). The proof is provided in appendix. The assumption that
entrepreneurs don’t have collateral to invest is crucial here!?.

proof of prop. 5:

First, notice that we can restrict the analysis to mps = 0, replacing my by MHJ—;’MXM-,
because both types have the same preferences on risk-neutral reallocations between states M
and H.

Consider a menu of contracts taking the form {(ay, D1), (a2, D2)} where a; > 0 is what the
entrepreneur gets when he defaults and D; > 0 is the face value of debt.

Suppose the contracts screen entrepreneurs, good types choosing (a3, D1).

The competition imposes a zero profit profit condition on each types. Noting p = mypp :

pD1 —(1—play =1
0'pDy — (1 —0'plag =1C

O'p(X — Do)+ (1 —0plag=0pX -1 <O0pX — T+ (1-6)p(yw + Dy) = [0'pX — (pD1 —
(I —pla)l+

(1-6)p(ar + D1) = 0'p(X — D1) + (1 - &'p)ar.

19The result remains true if the probability for “bad types” to get a positive outcome is small enough or if the
distribution of their outcomes conditional on them being positive is close to the one of “good types”.
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This violates incentive compatibility for the second group. So there is no separating equi-
librium.

In the pooling equilibrium, &y = az =0 (it is otherwise possible to introduce a contract
that will attract only good types and make positive profits).

Proof of the coexistence of the two equilibria:

Select a value of X and 6 such that mg6Vy > I and Viy < mgVu + mmVm — I. From the
last inequality, we can be sure that for' 6 close enough to 1, the conservative equilibrium will
not exist. Now, let’s pick a value of Ty small enough, such that the conservative equilibrium
exists. (increasing mps does not affect the previous inequalities). Suppose the experimental
equilibrium does not exist for this set of parameters. Let’s increase 6. There is a 6* upon which
the conservative equilibrium would disappear: at this threshold, the IC just binds (entrepreneurs
with p = pp are indifferent between failing or not). The experimental equilibrium exists at
this level of @ for the following reason: since Rg > R¢ and R < Rg, the IC holds, while
7g0VH > I insures that Rp < X.

Sufficient condition for the existence of one equilibrium:

assume that the conservative equilibrium does not exist. Then, it must be that R, < X
and py (X — Ro) < (mupm + mmpm)(X — Rp). Given that Ry < Rg and Ry > Rg, it is true
a fortiori that Ry < X and pum(X — Rg) < (mupn + 7mpm )(X — Rl). Therefore, it must be
the case that one of the two remaining inequalities of lemma 2 doesn’t hold.

Different Levels of Cash-Flows:

In our benchmark model, there are only two possible outcomes. It is naturally possible to
consider the case where more than two outcomes can arise. For example, assume that the final
outcome can take three values, X € {0, X, Xp} and that at t = 1, the entrepreneur privately
observes X. All the previous results go through. The difference is that it is now possible to
give predictions in term of the relative growth of firms and not only survival. A relatively
higher Xy makes the experimental equilibrium both more likely and more efficient relative to
the conservative. Different payoffs also allow for more complex contracts than debt. Even with
state-contingent contracts, multiple equilibria arise.

In the case of three cash-flows levels (Xp, X a,0) proposed as a possible extension, the
allocation of cash-flows across sates of nature becomes an important issue. In what follows,

we focus on the cash-flows differences of debt vs. equity (not control rights or monitoring
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differences, as discussed above). If 7 is the equity share of the investor in the project, the
payoff of the investor are zero if the project gets abandoned, 7VM, 7VH in the high value
and intermediate value cases respectively. In a given equilibrium, the transfer to the investor
is smaller in the intermediate value case when the project is financed by equity than when it is
financed by debt. This is due to the fact that whatever the modality of financing, the investor
gets the same in expected value and equity imposes that the transfer is higher in the best state
than in the intermediate state. Mechanically, since debt financing pays the same in both states
, it must be that debt finance pays more than equity finance in the intermediate case (for a

given equilibrium and conditional on project’s continuation). Consequently,

Result 20 If entrepreneurial projects are financed by reqular equity, the conservative equilib-
rium is more likely than it is under debt financing. Conversely, debt finance makes the experi-

mental equilibrium more likely relative to equity finance.
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Chapter 2

Entrepreneurial Finance: Banks vs.

Venture-Capital

“Value-added VCs are few and far between, especially in Furope. Most European
VCs have learned their trade in management buy-outs. They aren’t nurturing and
every board meeting is about justifying your existence. They are used to sitting
across from you and seeing if you’re meeting your milestones. Real V(s are about
helping you identify your milestones, and then opening up relationships, exploring
business models, and being nurturing - that way they get you closer to meeting your
milestones. Be very careful with people who are trying to reinvent themselves from

private equity to venture capital.”

Sonia Lo, founder and CEOQ of eZoka.com (Financial Times, June 8, 2000).

2.1 Introduction

Venture capital has emerged as the most common form of financing for high-technology start-
ups in the US and is frequently referred to as an important factor in the technological leadership
of the US economy. This form of financing differs from standard bank finance in three major

dimensions.! First, venture capitalists use their high level of expertise to perform technological

! An extensive description of venture capital contracts can be found in Kaplan and Stromberg (2001)

44



monitoring and to actively manage the companies they finance. Second, the capital infusions
in the firms financed by venture capital are staged in several rounds. Third, venture capitalists
usually have extensive control rights (e.g., board rights, voting rights). This form of financing
is in contrast with standard bank debt: banks traditionally perform accounting monitoring
but no technological monitoring and, outside default, their control is limited to assets used as
collateral.

In Europe, the venture capital industry remains small and focusses primarily on financing
buyouts rather than on early and expansion-stage financing. Moreover, European venture capi-
talists are less “hands-on” (they rarely play an active role in the management of the companies
they finance) and have less control rights than their American counterparts. Such differences in
financing also exist within the US. Saxenian (1994) provides evidence that venture capitalists
in Massachusetts are less involved in management and behave more like bankers than in Silicon
Valley. In this paper, I investigate the source of these variations in financing forms. I formalize
the idea that these variations are related to differences in the exit option of entrepreneurs, which
affect their bargaining power.

Entrepreneurs and investors can hold up each other once the venture is under way: investors
can deny further funding, and entrepreneurs can withdraw from the venture. The optimal form
of financing balances the terms of bargaining. The entrepreneurs’ exit option determines which
party needs protection.

If the exit option is bad, the entrepreneur needs to be protected from ex-post appropriation
of rents by the investor. This goal is achieved by standard bank debt, as it involves little tech-
nological monitoring, limited control rights, and committed finance. Infusing a large amount
of cash at the beginning solves two problems. First, the entrepreneur behaves efficiently, maxi-
mizing the value of the project, and second, the probability that refinancing is needed is small,
relaxing the hold-up problem.

If the exit option is good, the investor needs to be protected. Venture capital financing
meets this goal through technological monitoring, control rights, and staged financing. The
investor acquires technological expertise, allowing him to perform technological monitoring,
which increases the liquidation value of the firm if the entrepreneur withdraws. The optimal
initial infusion of cash in this context is smaller, reflecting the trade-off between incentives

and the ex-post hold-up. The entrepreneur cannot commit to high repayments. The level
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of repayments can be decreased by lowering the first cash-infusion. The cost of this form of
financing are twofold. First the lower initial infusion decreases the incentives of the entrepreneur
to act efficiently. The second cost is the investor’s technological expertise. Both costs lower the
ex ante value of a given project.

Variations in the outside option of entrepreneurs have two sources. First, they are related
to the legal environment. We show how changes in bankruptcy rules affect financial institu-
tions and contracts. Second, and perhaps more interestingly, the outside option depends on
the stigma associated with failure in entrepreneurial ventures. This “stigma of failure” is en-
dogenized by formalizing the relationship between a project’s risk and the “stigma of failure”.
The success of a given project depends on luck and ability. Ex ante entrepreneurs do not have
information on their ability. The more “normal” it is for a good entrepreneur to fail, the lower
the stigma of failure and therefore the stronger the bargaining position of the entrepreneur.

When entrepreneurs can choose between risky high growth projects and safer low-growth
projects, two types of equilibria are possible and can coexist under certain conditions. The
riskiness of the strategies of other entrepreneurs determines in equilibrium the extent of the
stigma of failure and, therefore, affects the trade-off between growth and risk that a given
entrepreneur faces. This interaction can lead to multiple equilibria and explain cross-country
(e.g. Europe vs. US) or cross-regional differences (e.g. Route 128 vs. Silicon valley) that have
been so far described as the result of exogenous differences in corporate culture.

In the low risk equilibrium, entrepreneurs choose safe strategies. If their ability is high, they
are relatively unlikely to fail. Therefore, the pool of failed entrepreneurs is of relatively low
quality, making the stigma of failure high. This reduces the need for expertise on the investor’s
side because the fear of being forced to default on the debt payment enforces the entrepreneur’s
discipline. As a consequence, the optimal form of financing looks more like bank debt. In turn,
the high stigma of failure makes safe strategies ex ante the most attractive choice.

On the contrary, in the high-risk equilibrium, entrepreneurs choose aggressive growth strate-
gies. This means that even entrepreneurs with high ability are likely to fail. Therefore, the
pool of failed entrepreneurs is of high quality, leading to a low stigma of failure. This tilts the
hold-up problem in a direction favorable to the entrepreneur. Therefore the optimal form of
financing looks like venture capital, with high investor expertise and investment staging. The

inefficiencies that arise due to the hold-up problem increase the cost of capital. In turn, due to
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the low stigma of failure, the risky strategy is the most attractive.

Which equilibrium is the most efficient depends on the trade-off between growth and hold-
up inefliciencies: if the value of high-risk projects is large enough, it offsets the costs generated
by the technological monitoring, and therefore, the high-risk equilibrium is the most efficient
one.

This paper is related to two strands of literature. The first is the career concern literature
initiated by Holmstrom (1982, 1999) where managers are concerned by how their reputation
will be affected their actions. Second, this paper is related to the large literature on the
principal-agent problem in financial contracting. Grossman and Hart (1986) and Hart and
Moore (1990) build a theory of incomplete contracting under renegotiation and study how the
nature of the hold-up problem affects contracting. Aghion and Bolton (1992) show how the
dissociation between control rights and cash-flow rights can decrease inefficiencies due to the
ex post misalignment of objectives of entrepreneurs and investors. Rajan (1992) considers the
trade-off between informed and non-informed finance in a set-up where inefficiencies arise due
to the threat of termination of informed creditors. Specifically related to our topic, Gompers
(1995) shows empirically that venture capitalists concentrate investment in early-stage and high
technology companies where informational asymmetries are highest, and that financing rounds
become more frequent when the intangibility of assets is higher. Several papers model the
relationship between a venture capitalist and an investor, such as Berglof (1994) or Repullo and
Suarez (2000). Hellmann (1998) has a model where control rights protect the investor from
hold-up from the entrepreneur. These models do not link investment staging with hold-up and
the misalignment between the two parties is due to private benefits (as opposed to endogenous
career concerns in our model). The main contribution of my model is to offer a capital market
equilibrium perspective to the problem of the conflict between creditors and entrepreneurs:
The hold-up and moral-hazard problems to which an entrepreneur is subject depend both
on financial institutions and on the choices of other entrepreneurs that prevail in equilibrium.
Gromb and Scharfstein (2001) have a model of entrepreneurship where managerial incentives are
determined by the career prospects in the event of a project’s failure which in turn depends on
the type of organization where the project failed (intrapreneurial vs. entrepreneurial). Managers
who fail an internal venture can be redeployed by their firms into other jobs which has costs in

terms of incentives whereas failed entrepreneurs must seek employment at other firms. Incentive
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problems depend the organizational choice of firms and, like in my model, on the equilibrium
of the labor market. While their focus is on whether projects are done inside or outside large
firms, my model focusses on financing institutions and project choice for start-ups.

The paper proceeds as follows. Section 2 describes the benchmark model and solves for
the equilibrium. Section 3 endogenizes the stigma of failure. Section 4 discusses the cross-
sectorial implications of the model. Section 5 studies the conditions for multiple equilibria to
arise and discusses their relative efficiency. Section 6 presents two case studies comparing the
level and nature of venture-capital finance in Europe vs. the US and Silicon Valley vs. Route

128 respectively. Section 7 concludes. All mathematical proofs are in the appendix.

2.2 A Model of Start-up Financing

In this section I present a simple model of start-up finance. The model endogenizes the staging
of investment as the solution to an optimal contracting problem. I characterize investors by
their level of expertise. Bank finance corresponds to a non-expert investor and a unique infusion
of funds. Venture capital corresponds to an expert investor and a positive probability for more

than one round of cash infusion to occur.

2.2.1 Model

The model has four periods, t = 0,1,2,3. All agents are risk-neutral. There is no discounting.
The main trade-off that we capture is the one between the costs of technological monitoring
and the time-inconsistent incentives of the entrepreneur to minimize costs and repay debt.

At t = 0, there is a continuum of mass one of wealthless entrepreneurs, each with a project
generating a cash-flow V at t = 3. Each entrepreneur matches with a competitive investor with
whom he enters a contract. The contract specifies a cash injection at ¢t = 0, Iy, a final repayment
D to the investor, and a level of expertise of the investor H > 0. Expertise H has a unit cost
7-The role of the investor’s expertise in our model is to affect the terms of bargaining.? A
higher H increases the firm value to the investor if the entrepreneur leaves, V(H) where V(H)

is increasing concave, V/(0) = +oo and limy_, V(H) < V. Concretely, H is the effective

*We could assume that H also affects the surplus (V), therefore providing another motive for investor’s
expertise. We want to isolate the impact of H on the hold-up problem.
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control of the investor on the project: it represents both the ability of the investor to process
technological information relevant for pursuing the project (technological expertise) and the
possibility to have access to this information (control rights).

At t = 1, the entrepreneur and the investor observe whether the entrepreneur is competent
to undertake the project. If he is not (this happens with probability p), the project is liquidated,
at a value normalized to zero. If he is competent, the entrepreneur chooses privately a level of
effort e, at private cost e2/4.

At t = 2, the cost C of the project is revealed. C, which is observable to both the investor
and the entrepreneur, but not contractible.C' is a random variable, distributed uniformly on
[0,2C(e)], where C(e) is a decreasing, convex function of effort e. We also assume that —1/C(e)
is convex and that continuation is efficient for all levels of e. The investment C is spent on the
project’s execution (if Iy < C, the investor makes the complementary injection I = C — I),
after which a payoff V' is produced.

At t = 3, the entrepreneur’s career goes on. The expectations of the labor market only
depend on whether he was successful or not on his first venture. He receives a wage equal to
his expected productivity: wy if he failed and w; if he succeeded, with w, > wy. (The next

section endogenizes wy and w,). We note A = w,; — wy, the stigma of failure.

2.2.2 First-Best

The first-best levels of effort e and expertise H are determined by the maximization of the
surplus:

max(1—p)[V - C(e) — €*/2) —7H

)

Therefore, the first-best levels are:

H* = 0
e = —C'(e")

The optimal level of expertise is zero, reflecting the fact that H is costly and does not
increase the surplus in the absence of market inefficiencies. The wages w; and wy have no
impact on the first-best values of effort and expertise. This won’t be the case any more in the

presence of contracting inefficiencies.
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2.2.3 Hold-up

We now depart from the first-best world by introducing a contract incompleteness: we assume
that each party can hold-up the other at ¢ = 2. The investor can force renegotiation when
more cash needs to be infused at ¢ = 2, and the entrepreneur can always force renegotiation by
threatening to quit the project. We assume symmetric Nash-bargaining.

If the investor does not inject the cash required for the project at t = 2, the project stops
and the entrepreneur gets wy, namely the wage of a failed entrepreneur?. Th;a value functions

of the entrepreneur (F), and of the investor (I), when renegotiation occurs are:

E wf+%(V+ws—V(H)—wf)
I = V(H)+3(V+ws — V(H) —wy)

Remark that £+ I = V + w;, which is the surplus from continuation and that the terms
of bargaining do not depend on how much cash has to be reinjected. In what follows, we call

A = ws —wy, the “stigma of failure”. We can rewrite the outcome of the bargaining as follows:

E = w,+3V-V(H)-A])
I = VH)+3(V-V(H)+A)

This shows that, ceteris paribus, an increase of the stigma of failure (A), improves the
bargaining position of the investor. When A is large, the main problem tends to be investor’s
ability to appropriate rents ex post if he has the power to do so. Conversely, for a small A, the
main problem tends to be the entrepreneur’s threat to leave the firm.

There is an asymmetry between these two commitment problems. The threat of rent ap-
propriation by the investor can be remedied by injecting more cash (or equivalently offering a
deeper line of credit) at the beginning, which reduces the states of the world where the entre-
preneur has to ask for further funding. Absent default, the investor does not have control and
can not threat the entrepreneur. Such a solution, however, does not exist for the entrepreneur’s

commitment problem.

3To be precise, we assume that the market only observes if the project has been successfully completed or
not, i.e. if V has been produced. The market has no information on the reasons why V “did not happen”.

50



2.2.4 The Optimal Contract

We look for the optimal contract. In addition to the hold-up assumption, we assume that
entrepreneurs cannot credibly pledge the future incomes that they will get at ¢t = 3 from the
labor-market. We also assume perfect accounting monitoring: the entrepreneur cannot divert
cash injected by the investor outside the firm until the completion of the project. This implies
that when the entrepreneur is incompetent, the investor gets all his investment Iy back because
the entrepreneur does not have any bargaining power?: he cannot steal money and if he leaves,
the investor gets everything back. Last, we assume that continuation is always efficient at ¢t = 2.
Therefore it is not possible for the investor to commit to terminate the project.

Each time an additional injection of cash is needed, i.e. I > C, the sharing of the payoff is
determined by the Nash-bargaining solution. The reason is that for any other sharing rule, one
of the two parties would find it attractive to renegotiate. It follows that the only case where the
sharing rule can be different from the bargaining solution is the case where the first injection
of cash can cover the costs (Ip > C) and the entrepreneur prefers to repay his debt rather than
renegotiate (ws +V +Ip —C — D > E). In this case, the investor would like to renegotiate but
cannot force renegotiation, since the survival of the firm does not rely on him injecting more
cash.

When E is low enough, it is possible to implement the first-best by a simple debt contract:
the investor does not invest in expertise, (H = 0), an injection of Iy = 2C(e*) is made at the
beginning. As long as the repayment level D* required for the investor to break even is such
that

ws+V —D* > FE, (2.1)

the entrepreneur prefers to repay his debt for any value of C' < 2C(e*). For this reason, the
fear of having to ask for more money plays the role of a discipline device which induces the
first-best level of effort. Assuming, that the entrepreneur always repay his debt, the break-even

condition writes simply: D* = 2C(e*). In turn, equation 1 rewrites :

“We could alternatively assume that the entrepreneur can threaten to burn the cash inside the firm and can
therefore extract A/2. This would however lead to a mechanical relation between the risk of the project and
inefficiency.
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Ws —ws >4C(e*) - v (2.2)

Remark that for any € 2 0, all contracts of the form Iy = Cle*)+¢, D = p* + € have the
Same properties. In term of payoffs and of Incentives, only the difference Io — D matters, In
what follows, when Several contracts are optimal, we pick the one than minimizes Ip and D, 5

convention that makes comparisons possible®.

Proposition 21 There exists g threshold value A* — 4C(e*) =V such that for w, —wr > A*:

® Investor does not have technological expertise: H = ().

The optimal contract consists of an initial injection of cash Ip =2C(e*).

There is no renegotiation,.

First best effort, e*, is implemented.

There is no need for a second-stage injection. of cash,

Entr. value

V+ws-D*41,

V+ws-D*+1-2C(e*
E

2C(e") C

Such a contract would be the optimal contract for an arbitrary smajl Opportunity cost of injecting money at
t = 0 rather than ¢ — 2.
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Consider now what happens when the stigma of failure becomes small, i.e. w; —wy just
below A*. Implementing the first-best becomes impossible because the condition that the
entrepreneur does not find it attractive to renegotiate for C < 2C(e*) is now incompatible
with the break-even condition. There are two tools that can be used ex ante to solve the
commitment problem of the entrepreneur. First, the investor can decrease Iy, which has only
a second-order impact on the surplus (through a first-order decrease in effort) but relaxes the
budget constraint to the first-order. He can also acquire technological expertise ex ante. Since
V’(0) = 400, both tools are used at the optimum contract. We let the formal proof for the
appendix and try to go further with an intuitive derivation of the optimal contract. Decreasing
I decreases incentives to perform effort and leads to a level of effort e < e*, since the excess of
cash that the entrepreneur can try to keep is smaller. The positive relationship between effort

and Ip (which constitutes the incentive compatibility constraint) is:

Therefore, a larger Iy also means a larger average cost, C(e) > C(e*). Since Iy < 2C(e*),
this implies that with a positive probability (1 — Ip/2C(e)), the entrepreneur does not have
sufficient cash from the first injection to pursue the project and has to negotiate for a second
cash-injection. When this occurs, the sharing rule is determined by the terms of bargaining.
Now, when the realization of C is smaller than Iy, as I show in appendix, at the optimal

contract, the entrepreneur repays his debt’.

Proposition 22 For w; —wy < A*, optimal contracting results in:
o A positive level of technological expertise H,
o A first injection Iy < C(e*). Effort is second-best, e** < e*.
o There is a positive probability that a second injection Iy occurs.

o The cost of capital for a given project is higher than when wy — wy < A*, reflecting

undereffort and the cost of expertise.

6Remark that e* is solution of this equation for Iy = 2C(e*).
"The repayment D is equal to what would occur in case of renegotiation (but the investor does not have to
make a complementary cash injection).
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As the stigma of failure, ws —wy, decreases, effort decreases and expertise H increases. The
probability that a second cash injection is needed is now 1 — C—(Ie*’“—) which increases. The level
of the first cash injection decreases and the average level of the second one, g%ﬂ increases.
The total expected level of cash needed to finance the venture, yH + C(e**), increases, due
to the inefficient underprovision of effort. The loss in efficiency due to the hold-up friction is

L =7H +(1-p)(C(e"™) - C(e")).

Proposition 23 In the second-best region (A < A*), as the stigma of failure A = w; — wy

decreases:

o The level of technological expertise of investor increases.

o Effort decreases : The lower the stigma of failure, the more stringent the incentive con-

straint 1s.

o The probability that a second-stage investment occurs increases as the level of effort de-

creases. This probability is: 1 — (—e**/C"(e**))1/2.

e The initial cash injection decreases, the average second cash-injection increases, the total

amount of cash needed increases.

e The loss in efficiency with regard to the first best is decreasing with A and increasing with

the cost of technological expertise H.

54



This benchmark model captures the main intuition of the paper:

As long as the stigma of failure (ws — wy) is “high enough” simple debt contracts are the
optimal mode of financing. The investor does not need to acquire technological expertise: the
fear to be forced to raise new funding operates as a discipline device and forces entrepreneurs
to choose the first-best effort. In turn, the investor has no power to exercise a threat on the
entrepreneur as long as he repays his debt. This kind of financing has the characteristics of
bank debt.

Conversely, when the stigma of failure is low, the entrepreneur cannot commit not to trig-
ger renegotiation. This leads to a loss in efficiency that is partly solved by having the investor
acquire technological expertise. This expertise, by alleviating the hold-up threat of the entre-
preneur, rebalances the terms of bargaining. This improvement in the efficiency of the terms of
bargaining represents the “value-enhancement” of venture-capital as a style of financing in our
model. It however has costs, simply those of high-skilled technological expertise. The model

shows that an endogenous staging of capital injection in two rounds occurs.

Proposition 24 A testable prediction of the model is the following:
Ceteris paribus, the higher the stigma of failure, the higher the ratio of second-stage infusion

over first-stage infusion.

2.3 Value Enhancing Investors

In our model, the value enhancement of investor’s expertise lies exclusively in the resolution of a
hold-up problem. As a consequence, whenever bank debt is possible, it is also first-best efficient.
This feature is not essential to the model. For example, when the technological knowledge of
the investor adds value to the project (e.g., if the payoff is an increasing function of H, V(H))
it might be first-best to have a positive level of H and a large stigma of failure would lead to a
level of technological monitoring lower than H. In this case, the relationship between efficiency
and stigma might be non-monotonic. Venture capitalists are known to add value to the ventures
they finance, e.g. by helping to hire appropriate managements, or using their network to help

the entrepreneur to obtaining contracts.
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2.4 The Stigma of Failure

The framework we have developed allows us to clarify the link between the stigma of failure
and the nature of financial institutions and contracts. The determinants of the stigma can be

both exogenous (institutions) or endogenous (informational).

2.4.1 Exogenous Stigma

Assume that bankruptcy rules or liquidation rules are the determinants of the stigma: ws = w,
wy = w — A. We assume that A is pure waste for society (think to A as the time it takes
for the entrepreneur to be discharged and able to go on with his career). We can use our
model to describe how A affects financial contracts and what level of A is efficient. There is a
trade-off between the disciplining effect of A and its cost for society. A higher A alleviates the

commitment problem of the entrepreneur but diminishes the expected surplus by pA.

Proposition 25 e There exists a threshold p* < 1 such that for p < p*, the optimal bank-

ruptcy cost A is positive and decreases with p.

o Investor’s expertise and the probability of second-stage financing decrease weakly with A

(strictly decrease for p < p*).

The first point shows that bankruptcy rules are an effective way to give bargaining-power
to the investor and that the riskier the sector, the more distortionnary it is. The second point
shows that softer bankruptcy rules ask for an investor with higher technological monitoring.
Even though bankruptcy rules vary across countries, they are not the only component of the
stigma of failure. As it is shown in the last section, a crucial component of the stigma of failure
is the endogenous competent resulting from the market’s inference about the ability of a failed

entrepreneur.

2.4.2 Endogenous Stigma

We now extend our model so as to endogenize the stigma of failure, ws — wy in a simple

career-concern set—up.g

8This formalization is related to Landier (2001).
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Assume that there are two types of entrepreneurs: Good types (G) —in proportion - and bad
types (B). Initially, the types are unknown to everyone, including the entrepreneurs. The type
of an entrepreneur matters for two distinct reasons: it affects the probability of being competent
on the entrepreneurial project and the entrepreneur’s productivity on the labor-market. High
(low) types have a probability pe (pp = 1) to be Incompetent to finish their project and
therefore, the ex ante probability for an entrepreneur to fail on a project is P =0pc+ (1-6).
- The wage w will, reflect inference conditional on the history of the entrepreneur (competent or
not). Bad types have a productivity normalized to zero on the labor market, while high types
have productivity .

Inference on productivity:

Since there is a proportion 6 of good types in the population, the probability that a “fired”

entrepreneur is of high type is:
np=— PG
" Ope +(1—9)

Since bad entrepreneurs never succeed, the probability that a “successful” entrepreneur is
of the good type is one: s = 1.

The wage on the labor-market is competitive and therefore equal to the expected of the
entrepreneur conditional on the available information. The wage is therefore w, = sy if the
entrepreneur has been replaced and w f = (1—m¢)yif he has successfully completed his project.

The stigma of failure is:

Proposition 26 The “stigma of failure” is q decreasing function of pc and therefore of p:

1-6  1-¢
Opc + (1 - 6) p

Wy — wy =

We use this career concern structure in two contexts: first we want to study how sectorial
characteristics impact the “style of financing”. Second, we show how complementarities be-
tween the strategies chosen by entrepreneurs might lead to multiple equilibria and therefore to

differences in lending styles in a given sector of similar economies.

57



2.5 Start-up Finance and Sector Characteristics

In this section, we do comparative statics with regard to pg the probability that a good entre-
preneur fails. When pg goes through [0, 1], the ex ante risk of failure p = Opg + (1 —6) goes
through [1 — g, 1. p can be seen as an index of sectors, a higher p meaning a riskier sector.
The payoff in case of success in sector p is V(p) and the cost function is C(p,e). As before,
there are good and bad entrepreneurs. Bad entrepreneurs always fajl and good entrepreneurs
fail with probability pc(p) =1 - 1_52 , which is increasing with sector-risk p. We assume that
entrepreneurs are randomly affected across sectors, justifying the fact that 8 is constant across

sectors.

Assumption 27 Riskier sectors have higher Payoffs in case of success:

Ifp <y, Vo <Vy and Vo(H) < Vo (H) for all H > (.

Failing in a low-risk sector is more informative than failing in a high-risk sector- to fail in a
low-risk sector, “you really have to be bad”. Asa consequence, the “stigma of fajlyre” decreases

with the sector index p:

Lemma 28
o A failed entrepreneur is more likely to be of high type in a riskier sector.
* The stigma of failure, A(p) = wP - w? = (-1—;79)3/, decreases with the index .

Now, we want to compare the ways of financing (contracts and institutions) in these sectors.
To do so, we need a normalization assumption. Specifically, we make the following homogeneity

assumption:

Assumption 29 * (1 -p)C(p,e) and (1 =p)V(p) are independent on p and the private

cost for project p is Z(fip).

* A*(1-6)=4C(1 -9, €*) = V(1 - 6) is positive.

Under these assumptions, the level of first-best effort does not depend on p and A*(p) =

él:(gl increases with p.
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Therefore, A(p) — A*(p) decreases with p, implying that the incentive constraint becomes
more stringent. As a consequence, assuming that sectors are financed with the optimal institu-

tion , the following is true when we move towards more risky sectors (higher p) :

Proposition 30 When p increases:

e The level of technological expertise Hy is higher and the level of effort diminishes (weakly).
e The cost of capital increases, due to the higher level of expertise required from the investor.

o The level of the first cash injection decreases and the probability of a second cash injection

to occur increases. The expected level of this second cash injection increases as well, while

the first cash injection decreases.

Moreover, if we assume that y > A*(1 — ), the less risky project (p = 0) can be financed
by “bank debt” (i.e. with H = 0) while the most risky is in the second-best region, where

renegotiation occurs with positive probability, we have:
Proposition 31 There exists a cut-off sector pg such that:

o If p < po, sector p is financed by an investor without ezpertise (H; = 0) and a simple

debt contract. In other words, traditional bank lending prevail in these sectors.

o If p > po, sector p is financed by an investor with expertise Hy > 0, increasing in p. This

type of financing has the characteristics of venture capital (e.g. staging in two rounds).

VC
} Bank debt t t» Risk index

Po

2.6 Growth Strategies and Multiple Equilibria.

So far our model explains why different sorts of institutions and financial contracts might
emerge to finance entrepreneurship in different sectors. It does not however explain why venture

capital would succeed in certain economies but fail to become an important source of start-up
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funding in otherwise similar economies.? The explanation we propose is based on multiple
equilibria: Assume that entrepreneurs within a given sector can choose different development
strategies. They can choose aggressive business plans leading to “big hits” but likely to fail
or they can choose more secure growth strategies, leading to smaller but more certain payofis.

Two equilibria can exist.

¢ In a “high-risk” equilibrium, entrepreneurs choose “high-risk” strategies for their project
(meaning the probability for the entrepreneur to be incompetent is high). Therefore the

stigma of failure is low which ensures that low-risk strategies do not look attractive.

e Conversely, in a “low-risk” equilibrium, the fact that all entrepreneurs choose low-risk
strategies makes the stigma of failure high. Therefore, “high-risk” strategies are unattrac-

tive.

We now formalize this idea. The set-up is as in section one, except for the fact that the
entrepreneur now chooses irreversibly at time zero among two possible strategies (or business
plans) for the project: a risky one (pg, V) and a low-risk one (p1,V1). This choice is observable
by the investor but cannot be credibly signaled to the labor maricet once the entrepreneur has
failed.

There are two potential pure strategy equilibria in our model: one where entrepreneurs all
choose the low-risk strategy and one where they all choose the high-risk strategy.

We note A} = 4Cy(e}) — V4, Ay = 4C3(e3) — Va. The stigma of failure A is determined in
each potential equilibrium by A; = lp;f, therefore A; > A,: the stigma of failure is higher in
a low-risk than in a high-risk equilibrium..

For both types of projects, we note Bi = (1-pi)(Vi - Ci(e}) - €1%/2), the expected first-best
value generated by project .

We note L;(A) = (1 — pi)(Ci(e: (D)) — Ci(er) + (ei(A)? — e2)/2) + YH;(A) the efficiency
loss in equilibrium 3. Liisa decreasing function of A.

The condition for project i to be preferred to project j in equilibrium () is that:

~Pildi + (Bi ~ Li(Ai)) > —p; A + (B, — L;i(Aq)

"More exactly, the only explanation it gives is that when the cost of technological expertise, 7, is too high,
the commitment problem cannot be resolved.
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Proposition 32

e The low-risk equilibrium exists if

By, — B —
S Be 1y Li(Ay) L2(A1)'
pP2—n P2—N

Ay

e The high-risk equilibrium (“high-risk”) exists if

< By — B + Li(Az) — La(A2)
P2 — P1 P2 — P1 '

Ag

o Therefore, the condition for the two equilibria to coexist is that:

— A B, — B Lo(A) —
+ Ly(Az) — Li(A9) < B N 2(A1) — Li(Ay)
P2 — P1 P2 — P1 P2 — D1

Ay

To perform welfare analysis, since the investor makes zero profit, we have to compare the

ex ante value of a project in each equilibrium, i.e.
Wi = Bi — Ll(Az)

The last expression rewrites:

+ Ll(Al) - Ll(AQ) < W2 — W1 < Al n Lz(Al) — Lz(Az)
P2—N P2—Dn P2—m

AV

Using this criterion, we can discuss the coexistence and the relative efficiency of the equi-

libria:
Proposition 33 e The high-risk and low-risk equilibria can coezist.

e Depending on parameters, each equilibrium can be more efficient than the other.

o The high-risk equilibrium is the most efficient if the difference in the value of the projects

ezceeds the higher costs of financing, i.e.,

By — By > LZ(AQ) - LI(A1)7
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To summarize, we compare the two regimes of entrepreneurship in the case where the
difference in stigmas in the two equilibria is large enough such that A; < A} and A; > A} (a

condition under which the coexistence result still holds).

Proposition 34 Compared to the low-risk equilibrium, the high-risk equilibrium is character-

1zed by:

investors with more technological ezpertise.

a higher probability of second-stage financing, with this probability being zero in the low-

risk equilibrium.

a higher probability for the entrepreneur to fail.

a lower stigma of failure (ws — wy).

a higher cost of capital.
Proposition 35

e An increase in Vo increases the efficiency and the likelihood of the high-risk equilibrium.

o An increase in the cost of technological expertise reduces the efficiency and the likelihood

of the high-risk equilibrium.

The first point illustrates that when there are large returns to risky strategies, the high-risk
equilibrium tends to be both more likely and more efficient. This is likely to be the case in
high-tech sectors. The picture that emerges from this proposition is broadly the one of Europe

vs. the US:

e In Europe, young firms tend to have strategies that are not very aggressive. This leads to
few “firings” of entrepreneurs and a high-stigma of failure (you have to be a bad manager
to fail a conservative strategy), which in turn makes aggressive strategies too risky to be
attractive. Financing does not require financial expertise of the investor: the stigma of

failure plays the role of a discipline device, making simple debt contracts possible.
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e On the contrary, in the US entrepreneurs choose risky, more aggressive strategies, that
make them more likely to be unsuccessful. For this reason, the stigma of failure is low
(having failed does not reveal much about your ability). This in turn creates a hold-up

problem, leading to:

— Acquisition of expertise from the investor to rebalance the terms of bargaining.

— Staging of the investment in two rounds.

— A higher cost of project’s financing, reflecting the cost of investor’s skills and the

moral hazard problem (undereffort).

A quotation of Eric Benhamou, a french entrepreneur who emigrated to Silicon Valley and
1s currently the CEO of 3Com summarizes this link between strategy choice and the stigma of

failure:

“As a student at Stanford, I realized how naive I had been to believe I could start
a business in France.[...Jin France, you keep all your life the stigma of a failure.
Here [in Silicon Valley] it is the mark of your entrepreneurial spirit. In France, it is
common practice to give up on growth in order to limit risk. Here, when you start

a venture, your goal is to become number one of your sector”.

2.7 New Ventures: Europe vs. the US.

2.7.1 Financing

Venture Capital has played a prominent role in the technological leadership of the US°. More
than 70% of firms in the personal computer industries have been venture-capital backed. Giant
companies such as Cisco, Cray, Genentech, Lotus, Apple and Microsoft got started with venture
capital.

In 1999, the US venture capital industry raises more than three times more capital than

the rest of the world taken together. The development of Venture Capital funds in Europe

0Venture capital rivals in-house R&D as a major source of funding for innovation: as reported by M.Mandel,
based on a report of the NVCA, “in the first quarter of 2000, Venture Capital equaled one-third of all money
spent on R&D compared to 3% in the 80s”.
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has grown recently. However, it is difficult to draw a line between private equity and venture
capital. If we aggregate the two, we find that about $99.4 billion of private equity and VC was
invested in North America ($97.1 raised) in 1999, which amounts to 1.01% of GDP, whereas
only $26.8 billion was invested in Europe ($27.1 bil. raised), i.e. 0.3% of the European GDP.
While European countries have an increasing amount of venture capital under management,
most of it is dedicated to buyouts of mature companies rather than seed or start-up financing.
About 13% of financing went to seed and start-up in Europe against more than 30% in the US.
Restricting oneself to the high tech industry makes this opposition even more striking: 26% in
Europe against 80% in the US.

Characteristics of venture-capital contracts in the US include staging of investment and a
high level of control rights. The replacement of the founder of the company by a manager
who is more able to accomplish the project occurs with high probability. Moreover, venture
capitalists spend a large amount of time learning about the technological aspects of the project
of the firm both pre and post first-state financing. In our model, this intensity of technological
monitoring —requiring a high level of expertise on the investor’s side- and the staging of cash
infusions are endogenous features of venture-capital as a lending technology.

European venture capitalists are traditionally less “hands on” and less strategically involved
than their American counterparts. In the context of our model, this means that they perform
less technological monitoring. Sapienza, Manigart and Vermeir (1996) provide empirical evi-
dence that French venture capitalists spend much less effort than their American counterparts
in monitoring the firms they finance. They describe French venture capitalists as closer to bank
managers than value-added investors.

Historically, early-stage venture-capital funds in Europe have produced relatively low rates
of return (as compared to buyout funds, for example). Investment appears to be less high-tech
in Europe. For example, in Europe, less than 20% of all venture capital investment was in
high tech in 1998 compared with more than 60% for the US. Compared to the US, European
venture capital devotes a much larger percentage of venture financing goes to manufacturing

rather than High-tech.
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2.7.2 The Stigma of Failure: Some Empirical Evidence

To quantify the “stigma of failure”, I use wage information in labor market data. Two studies
based on US data, Evans and Leighton (1989) and Hamilton (2000), establish that American
entrepreneurs returning to employment earn slightly higher wages than other workers with
similar characteristics.!!

To my knowledge, no such study exists for France. I run my own regressions, using Enquéte- _
Emploi, an annual survey of 1/300 of the French population. I find that French entrepreneurs
returning to paid employment earn significantly lower wages than other workers. To control for
transitions between self-employment and employment, I construct a sequence of two-year panel
data. Given year t and ¢ + 1, I know the employment status of each individual for both years:
employed, self-employed, unemployed or out of the labor force. I also know the wage w; of
employees, but not the income of the self-employed. Given this restriction, I run the following

12

regression © in order to “estimate” the stigma of failure is:

In(wi41) = X{, 18+ aSE; +¢,

where X, is the vector of observable characteristics of employed individuals in year t + 1, and
SE;, a dummy variable equal to 1 if the individual is self-employed in year t. The coefficient
a estimates the percentage wage premium for individuals who made the transition from self-
employment in year ¢t to employment in year ¢ + 1. I run this regression from 1990 to 2000.
I find that in contrast to what prevails in the US, self-employed who become employees earn
significantly less than other employees. The wage discount is -13% on average over the period.

This wage discount can reflect that leaving self-employment is a bad signal to the labor-
market. Alternatively, however, it could reflect a selection effect, i.e., self-employed are of a

relatively low type with regard to the rest of the population, in a way that the market but not

"'Evans and Leighton (1989), relies on the National Longitudinal Survey of Young Men (1966-1981) and finds
that “workers who fail at self-employment return to wage work at roughly the same wages they would have
received had they not tried self-employment”. Each additional year of self-employment experience increases
the mean wages of males aged 29-39 by 4.5%, as compared with an increase of 3.1% for an extra year of
wage experience. Hamilton (2000) uses the Survey of Income and Program Participation (1984) and finds that
“entrepreneurs returning to paid employment actually earn a higher wage than employees with the same observed
characteristics”.

"2on the set of individuals employed in year t.
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the econometrician observes. To control for this effect, I run the following regression on all paid
employees of period t:

In(w;) = X{B+ 6SE;+1 +e,

where SE;;;is a dummy variable equal to 1 if the individual has become self-employed at
time t + 1. The coefficient § estimates whether workers who make the transition from paid
employment to self-employment have relatively low wages vis-a-vis the rest of the population!3.
It turns out that it is not the case: § is only -0.017 on average over the period and insignificant
for most years. This confirm that the discount a is not due to selection and thus can be
interpreted as a proxy for the stigma of failure. This estimation allows us to conclude that the
wage discount « captures mostly the “stigma of failure”.

In summary, the picture that emerges from these empirical results confirms that the French
and US labor markets react differently to the termination of entrepreneurial activity. In contrast

with the US labor market, the French labor market penalizes heavily those who quit self-

employment for employment.

2.7.3 Route 128 vs. Silicon Valley

Saxenian (1994) describes how Silicon Valley and Route 128 —two regions that had similar
innovative advantages in the early 1980’s— evolved differently. Route 128 lost its competitive
edge, generating three times less jobs in the high tech industry between 1975 and 1990 than
Silicon Valley. Saxenian shows how this divergence is related to different social norms concerning
job mobility and failure. While Route 128 has a conservative culture, valu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>