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1 Introduction

When Cooper and Bruno (1977) coined the term firm “incubator”, they referred to the spin-
off possibilities for high-profile employees of research-intensive industrial corporations. More
recently, Bhidé (2000, p. 54) reports that 71% of the founders included in the Inc. 500 1989
start-up survey actually “replicated or modified an idea encountered during their previous
employment”. At the same time, 83% of these entrepreneurs possess at least a four-year
college degree.! Tt is also well-known that such spin-offs occur more frequently and are more
successful if the industrial firms cooperate with or are situated close to a research univer-

2 Thus, industrial and higher education policies increasingly recognize the importance

sity.
of matching high-profile individuals with different skills in entrepreneurial activities.> Uni-
versities operate technology transfer and entrepreneurship centers.* Often, these agencies
offer specific study programs to equip academics of various scientific backgrounds with the
necessary business knowledge.” Moreover, following the so-called Silicon Valley experience,
technology or science parks have been set up in many regions of the world.

Clearly, such formal incubator institutions or organizations aim at improving the qual-
ity of matches between potential high-tech entrepreneurs.” Typically - and regularly so in
continental Europe, for instance - these organizations receive significant direct and, with a
participating public university or research institute, indirect governmental subsidies. Yet,
a “European Silicon Valley” does not emerge. The incubator organizations themselves fail
economically and require ongoing public support for their survival.® Thus, current politi-
cal agendas rather emphasize the general benefits of public-private research partnerships in
fostering regional competitiveness in a globalized market environment.” However, the fun-
damental question remains whether formal incubators constitute dominant institutions to
organize entrepreneurial activities in an industry. Hence, we investigate the effects of the
matching technology associated with such organizations on the relative intensity of entrepre-

neurial activities, industry-wide investments, efficiency of occupational choices, and societal

'Bhidé (2000, p. 94)

See Lofsten and Lindelsf (2002) and Audretsch et al. (2006) for overviews and recent findings.

3 According to Bhidé (2000, p. 282-288) again, recruiting matching team members constitutes a key success
factor for innovative start-ups.

*See, for instance, Carayannis et al. (1998) and Colyvas et al. (2002).

"See Katz (2004) for a report on the growth of endowed chairs for entrepreneurship at US universities and
the corresponding teaching loads.

See the papers collected in Kenney (2000), for instance.

"Cooper (1985).

SFor a survey see Callan (2001). Quere (1997) provides a detailed account of France’s so-called Sophie-
Antipolis experiment - one of the most ambituous science park projects in Europe. It included the relocation
of (parts of) a university.

Examples of such statements can be found in EU Commisssion (2006) and CORDIS (2006), for instance.



welfare.

The starting point of our analysis almost constitutes a tautology: by definition, entre-
preneurs take risk. In innovative or high-tech new firms the entrepreneurial risk is even
reinforced by the necessity to combine necessary and complementary human skills to develop
a scientific application into a marketable product.!? Risk-sharing within entrepreneurial firms
is typically achieved by founding partnerships among the members of the production team.!'!
Alternatively, the respective high-profile professionals needed for this production process may,
however, join (or remain employed in) industrial firms. Such industrial employment promises
a certain income. Yet, this income reflects only the expected productivity within the group
of non-entrepreneurs since verifiable employment contracts cannot be conditioned on pro-
fessional abilities.'?> Thus, the occupational choices of high-tech professionals - i.e. either
becoming a member of an entrepreneurial partnership or seeking industrial employment - are
governed by a trade-off between the necessity to take risk and the chances to benefit from
their individual abilities.'

In competitive self-selection equilibrium the value of industrial employment - more pre-
cisely, the expected ability of industrial employees - is therefore endogenously determined
by the quality of matches in entrepreneurial firms. This equilibrium effect also drives the
analysis by Lazear (2004) who assumes that risk-neutral individuals may only become either
single entrepreneurs or employees. According to the so-called “jack-of-all-trades”-hypothesis,
only individuals with balanced - though possibly mediocre - ability levels will become entre-
preneurs. Being randomly matched in production teams that combine two complementary
human tasks, such individuals are best team-mates for high-ability but specialized employees.
However, as shown by Hart and Moore (1996, 1999), the partnership of owners constitutes a
dominant governance structure if contracts cannot be conditioned on necessary human assets.
With risk-neutral individuals such partnerships would then implement first-best investment

decisions and dominate single-entrepreneurship as well as industrial employment.'*

Hence, the current analysis follows Fabel (2004a) by drawing on the so-called “O-Ring”-

10 According to Rajan and Zingales (2000, 2001a) today’s innovations typically originate from human rather
than inanimate assets.

' Audretsch and Thurik (2001) report that ownership-like incentive schemes constitute one of the most
important characteristics associated with innovative, so-called “New Economy” start-ups.

'2Bhidé (2000, p. 324) notes that corporate policies in well-established firms to “recruit individuals who will
fit their culture and norms to promote cooperation and team work [...] limit their ability to employ the best
indvidual for a given task”.

3The seminal work by Kihlstrom and Laffont (1979, 1983) analyzes self-selection equilibria with sorting
according to risk-preferences. In contrast, the current approach is based on risk-type heterogeneity among
agents.

4 This conjecture also constitutes a “by-product” of our formal anaylsis. See section 5.2.3 below.



theory of production!® according to which the probability of project failure equals the proba-
bility that one of two necessary tasks is carried out imperfectly. Members of entrepreneurial
partnerships can observe their respective abilities upon being matched and before produc-
tion takes place. In contrast, the management of industrial firms owned by outside investors
cannot enforce ability-contingent labor contracts. With risk-averse individuals, there always
exists at least one competitive equilibrium such that less able individuals become employees
in industrial firms and high-ability individuals - hence, the industry’s elite professionals -
found entrepreneurial partnerships.'6 This setting further allows to contrast equilibria char-
acterized by random matching in production teams prior to deciding on whether to spin-off
an entrepreneurial firm with equilibria resulting from informed, rational matching in incu-
bator organizations. In each case there is a unique efficient equilibrium. We show that the
entrepreneurial sector is always smaller in efficient “spin-off”-equilibrium compared to the

efficient “incubator”-equilibrium.

Assuming CRRA-utility and independently, uniformly distributed abilities, we then pro-
ceed by simulating equilibrium outcomes. The marginal entrepreneurial firms founded in
“incubator”-equilibrium can be shown to be relatively small in terms of capital usage. Fur-
ther, comparing populations of professionals which differ in their risk-attitude, neither of the
two regimes yields higher industry-wide capital input in general. Moreover, welfare conclu-
sions - assuming that (societal) welfare is defined as the expected utility of an individual
who does not yet know her own ability profile - are generally ambiguous. Yet, for a rea-
sonable value of the elasticity of capital in production, higher degrees of risk-aversion render
the efficient “spin-off”’-equilibrium welfare dominant. Clearly, such equilibria entail better
risk-sharing. Higher interest rates increase the number of entrepreneurs in both efficient
“spin-off” and “incubator”-equilibrium. This effect reflects that the ex-post income-spread
between successful and unsuccessful entrepreneurial firms decreases due to the adjustment of
the optimal capital input. However, it then also implies that production generally becomes

less capital-intensive.

The paper is organized as follows: the next section introduces the model framework.
Sections 3 and 4 derive the characteristics of “spin-off” and “incubator” equilibria. Section

5 compares the two institutional regimes. The final section contains a concluding discussion.

Kremer (1993).

"“Moreover, while the benefits of industrial employment are associated with the possibility of risk-sharing,
Fabel (2004b) further shows that the prospect to become an entrepreneur is essential for the incentives to
invest in human capital. Similarly, Rajan and Zingales (2001b) conclude that the opting-out option limits the

exploitation risk and enhances the incentives for task specialization within the team.



2 The model

2.1 Basic assumptions and notations

We focus on an industry in which each firm produces a single unit of an output good. Higher-
quality variants of this good require higher capital input K. The market price of capital is p.
For parsimony, the revenue associated with successful completion of the production process
is given by r = K7, with 0 < v < 1. This process also combines two necessary human
tasks, indexed ¢t = 1,2 in the following. Imperfect performance of either of these two tasks
renders the production process incomplete. The output resulting from an incomplete process
possesses zero market value. Hence, the firm’s revenue equals zero if one of the two tasks is

not performed perfectly.

There exists a pool of professionals who are trained in the two tasks. Professional i’s ability
in performing task t is denoted a¥. These abilities constitute realizations of two random
variables @' which are each drawn from the interval A = [ay, 1]. Let S = {(a'?,a?) | a¥ € A,
t = 1,2} then denote the set of possible ability profiles of industry professionals. The joint
density function f(a!,a?) > 0, for individual profiles (a',a?) € S, and f(a',a?) = 0, for
(a',a?) ¢ S, constitutes common knowledge of all economic agents. The corresponding joint
distribution function is denoted F(a!,a?). For mere technical reasons, the common lower
bound on ability realizations ay, is positive. Yet, a;, can be arbitrarily small and in the limit

approach zero.

Individual task ability is measured by the respective probability of perfect task perfor-
mance. In particular, suppose that two professionals are teamed up such that individual ¢
performs task 1 and individual j carries out task 2. Then, the team realizes revenue r with
probability a'?a?. The revenue equals zero with probability (1— a'?a?). According to this
so-called “O-Ring” production technology, differences in individual task abilities thus imply

differences in team success probabilities.

Individual preferences are characterized by the identical utility function u(y) where y = 0
denotes income. As usual, u'(y) > 0, v”(y) £ 0, for y > 0, and limy_ou/(y) = co. It is
assumed that all individuals possess an identical initial wealth income Y > 0.



2.2 Entrepreneurial firms

Suppose two individuals 7 and j have decided to become entrepreneurs and subsequently form
a production team. Specifically, they found a partnership of equals.!” Due to their profes-
sional expertise, they can observe each other’s task abilities. Let @ = {(a'?, a?), (a',a%)}
denote the corresponding set of ability profiles within such a team. Clearly, the partners will
allocate tasks to economize on their respective comparative advantages. Hence, the project

success probability is given by ¢”(a”) = max{a'a¥,aa?}.
It follows that the partnership promises identical expected utility
UP(¢%(@);p) = ¢°(@)u(y + %[(KE(QE(TZU); p))" = pK* (" (@) p)) 1
(=P @)y — 3pK" (" (@) )

for each of the two partners where the capital input K Z(¢¥(@¥)) is implicitly determined by

the first-order condition
P 1 -
¢" @' (Y + 5[([(15)7 — pKPD(KF)0™) — p] = 2

(1= @ (Y — 5K

2.3 Industrial firms and competition

Industrial firms are organized on behalf of outside investors who supply the capital K and
claim the residual income. Outside investors are assumed to be risk-neutral. However, they
cannot verify their employees’ abilities. Such investors are therefore indifferent with regard
to the task allocation over their two employees. Competition for task assignments among the
employees then implies that the (certain) wages associated with each task must be identically

equal.

Assumption 1 Before occupational choices are made, all economic agents - professionals as
well as outside investors - a priori believe that the expected success probability in industrial
firms is given by ¢! € [(aL)2 ,1].

The opportunity costs of becoming an entrepreneur are given by the foregone certain

utility of employment in an industrial firm. Hence, professionals must know the wage offers

""Lemma 3 proved in the appendix shows that, within a Nash-bargaining framework, the partnership of

equals actually constitutes the dominant organizational form for entrepreneurial firms.

ot



of industrial firms in order to make rational occupational choices. These offers are taken to

constitute binding commitments by outside investors.

Definition 1 A competitive equilibrium in the industry’s labor market is characterized by

the following properties:

(a) Before production commences, all members of the industry’s pool of professionals are

either employed by outside investors or have become entrepreneurs.
(b) The occupational choices mazimize the professionals’ expected utilities.

(c) The a priori beliefs concerning the expected success probability ¢! in industrial firms are

confirmed by the induced occupational choices of the professionals.

(d) Outside investors can freely enter and leave the industry at no costs.

The free-entry condition (d) ensures that competition for profitable investment opportu-
nities within the industry will increase wage-offers until outside investors believe to earn only
the market rate of return on their investment. Thus, let w* denote the unique wage offer
by outside investors in such competitive equilibrium. Given Assumption 1, all such investors

maximize their expected profit

T =q¢ K" - pK — 2w*. (3)
which yields the first-order condition

va' (K)7 7Y = p =0, (4)
Let K = K'(q¢'; p) then denote the optimal capital input which satisfies (4).

Then, part (d) of Definition 1 implies that the reservation wage for potential entrepreneurs
can be determined as

F=w'(a"p)
= % [ql (K (¢"5p) *pKI(qI;p)]
_ I
_ (1 2’7)‘1 (Kl(ql;p))’y (5)

upon insertion from (4) into (3) above and setting 7 = 0. Let U’(q’; p) = w(Y + w*(¢; p))
denote the corresponding certain utility of an employee in competitive equilibrium. Figure 1
then illustrates the professionals’ occupational choice.

INSERT FIGURE 1 ABOUT HERE!



3 Self-selection in “spin-off’-equilibria

Industrial firms may serve as incubators for spin-offs. Hence, while already employed and
cooperating in production teams, professionals learn about each other’s ability profiles. Given
this information, they may decide to spin off a new firm. This argument is taken to imply

the following information and decision structure:

Assumption 2 All professionals first apply for employment in industrial firms and are ran-
domly matched to form production teams. Each team member then observes her colleague’s
ability profile. Subsequently, the members of such teams can opt out of their employment

contract and found an entrepreneurial firm before production commences.

The option to spin-off an entrepreneurial firm thus constitutes a means to align the
interests of two randomly matched team members in making their occupational choices. All

teams of professionals 7 and j for which

UP(¢" (@) p) 2 U'(a" p) (6)
will choose to found an entrepreneurial firm. From (6) define ¢ such that

UP(ala");p) = U"(d") - (7)

Given every a priori belief ¢! € [(ag)?,1], (7) implicitly defines a continuous, monotonically
increasing function g(q') = ¢'. Clearly, G(¢') > ¢! if professionals are risk-averse and ¢! €
(07 1)'

Let ¢/(7) = ¢ '(¢’). Since task assignments in industrial firms constitute independent

drawings, equilibrium occupational choices must confirm that

1 _
T e e < o i @ @) 2 o
Tr= ar, o2
(@) = Fi ®)
X L oZ gl fo1(at)data® fr2 (a®)da® |, §<ar

%
T o2 (@) Fpr (5 )da aL

where F: (a') and f;¢ (a?), t = 1,2, denote the unconditional marginal distribution and density
functions, respectively. From (7), all teams realizing ¢ (@) = g(¢') will found entrepreneur-

ial firms.

Proposition 1 If professionals are risk-averse, Assumption 2 implies that both firm types

coexist in every competitive equilibrium. There exists at least one such equilibrium.



Proof. (a) If beliefs were such that all randomly matched teams of professionals should
remain employed in industrial firms ¢/(1) = falL atdF; (ab) falL a%dF;2 (a?) < 1. However,

lim, [U%(a'a p) = U'('(@): )] )

al—1l,a2—
_ Y 1 I(q. v I/,
=u + 3 (K (Lﬂ)) = pK'(L;p)
1
~u <Y +5 |7 (K" W) - ﬂK’(q’(l);ﬂ)D >0
since limg1_,1 g2_,1 KP(al,a'; p) = K'(1; p) and, according to (4), 9K (g; p)/dq > 0.

In contrast, suppose that all randomly matched teams of professionals would spin off
entrepreneurial firms in equilibrium. Then, for 0 < (a 1‘)2 <1,

lim  [U%(a'a?;p) — U'(¢"(@); p)] (10)

— (¥ + (P n) = oK () 0))
0= ety - oK P (@) )

—u (Y + % (K" ((@)?:p) = oK (ar)? -,p)]> <o.

since, according to (4) and (2), K®((az)?;p) < K!((ar)?; p) if professionals are risk-averse.
An industrial firm offering w*((ar,)?) would therefore attract some employees and earn posi-
tive expected profits. Thus, (9) and (10) rule out competitive equilibria in which the entire

industry consists of only one firm-type.

(b) Notice that UF(g; p) and U!(¢'(q); p) are both monotonically increasing in ¢ and
¢'(q), respectively. Also, (8) yields d¢’(§)/0q > 0. Given part (a) above, there must exist at
least one ¢ which satisfies (7) and (8). m

Inequality (9) shows that even if the self-selection criterion for entrepreneurial teams g
approaches unity, top ability professionals still found partnerships. Since the probability
of project failure converges to zero for such teams, they choose the first-best capital input
and receive the corresponding certain utility. In contrast, industrial firms can only expect
to realize average ability in their teams. Although the capital input would also be chosen
according to the first-best rule, the respective capital level and the corresponding certain
utility of their employees would still be lower than in entrepreneurial firms founded by top-

ability professionals.

As the self-selection criterion ¢ approaches its positive lower bound, the pooling risk in

industrial firms vanishes. Hence, inequality (10) reflects that outside investors would then



only employ a single - e. g. the lowest - ability-type in both tasks. Outside investors would
therefore choose the first-best capital input level conditional on the highest project risk which
can possibly be realized. Exactly this project risk would also be realized in the respective
marginal entrepreneurial firms. However, the partners in such firms are risk-averse and would,

thus, choose a lower capital input.

Since both the expected utility of marginal entrepreneurs and the certain utility of em-
ployees monotonically increase if the self-selection of entrepreneurs becomes more restrictive,

these arguments suffice to establish a crossing property. Moreover,

P?U* q; ’ 1
Et e = 5 [0 S0 - oK E @) (KF@e) =) (1)
+u’<Y—§KE<q;p>J>]M6—§q”) >0

due to (2). However, from (5) and the definition of U'(¢!(q); p),

U (¢ (@) p) (K(q";p))” (’94’((1)]2

o' (@)” RN "

=u"(Y +w*(¢";p)) {

IY x( I,
+u' (Y +w(q'5p) 2 9

(K'(d"0)" 0% (a)
2 G
From (8) d¢’(q) /07 > 0. Yet, the sign of 8%¢’(q) /(8(})2 depends on the specific distrib-

utional assumptions. Hence, a single-crossing property cannot be taken for granted. The

,Y(Kl(ql;p))(vfl) [(c)ql(q)r

+u' (Y +w*(¢"; p))

competitive equilibrium is therefore not necessarily unique.

Proposition 2 There exists a unique efficient competitive equilibrium. Given Assumption
2, the respective self-selection criterion q* satisfies
7 =arg max ¢ () (13)
a€((a)*1)

subject to (7) and (8).

Proof. An efficient self-selection equilibrium must solve the above optimization problem,
since U (q'(g); p) is increasing in ¢/(§) and all entreprencurs’ expected utilities satisfy (6).
Let h* = h(a'?, a®;q) denote the probability that a professional with ability profile (a'?, a?)

will found an entrepreneurial firm. Then ¢* maximizes
) {UP(d" (@)} (1)

Vi = h(a", a? ,q)E<a1 2laz 4 0
(@ p)

02>
]

+ (1 = h(a",a%; ’)) (“



for all professionals ¢. According to Proposition 1, § € ((aL)2 ,1) and the constraint (7) must
be binding. Uniqueness immediately follows from dU¥(g; p)/0G > 0, d¢'(§)/0q > 0, and
(9). These conditions imply the existence of a value ¢* such that UZ(g; p) > U’ (¢'(q); p) for
all ¢ € (¢*,1]. Hence, § > ¢* cannot characterize a competitive equilibrium and all possible

competitive equilibria with ¢ < ¢* are Pareto-dominated. m

Risk-aversion induces an endogenous separation of professionals into two groups providing
industrial and entrepreneurial labor. Hence, the efficient competitive equilibrium maximizes
the team-quality in industrial firms. This equilibrium implements a second-best trade-off.
Risk-shifting by joining industrial firms can only be achieved at the expense of foregoing
some of the allocative benefits associated with rational task-assignments in entrepreneurial

firms.

4 Self-selection in “incubator”-equilibria

4.1 Rational ability-matching by choosing partners

In the “spin-off”-setting above, professionals cannot choose partners since, by assumption,
they have already been assigned to a particular production team in an industrial firm. In
contrast, formal incubator organizations seek to establish pools of professionals to coordinate
entrepreneurial activities. Hence, they allow to observe abilities prior to contracting, to search
for partners, and aim at reducing the respective information and search costs. In this section,

Assumption 2 is therefore replaced by:

Assumption 3 All professionals observe each others’ ability profiles before making occupa-

tional choices.

Given such perfectly informed professionals, part (b) of Definition 1 implies that, in
competitive equilibrium, potential entrepreneurs maximize their expected utility by choosing

partners.

Lemma 1 Given Assumption 3, superior realizations of the success probabilities in entrepre-

neurial firms reflect that both tasks are performed perfectly with higher probabilities.

Proof. Suppose four professionals denoted k, £, m, and n decide to become entrepreneurs.

Without loss of generality, they are taken to team up in two partnerships between k and ¢,

10



respectively m and n and realize ¢%(a*’) < ¢¥(a™). Given that these individuals have
maximized their expected utilities,

(a) qE(akf) lk 22 and q (amn) _ alm 2n — alk < alm A aZZ < a2n
(b) qE(ak[) 1/ 2k and q (amn) _ alm 2n —q 17 g alm /\an é a2n7 (15)
(C) qE(ZLM) _ alé 2k and q ( nm) _ alna2m — al(? § aln /\a2k g a2m1
(d) qE<akl) _ alk 20 and q ( nm) _ alna2m — alk‘ g aln /\aﬂ g a2m'

At least one inequality must be strict in cases (a) - (d), if ¢”(@*) < ¢¥(@™). Further,

E(a*) = ¢P(a™) implies equalities everywhere. Otherwise, a* > a¥ for one t = 1,2, with
i =k, and j =m,n, in (15 (a) - (d)) would imply that either k or £ could team up with m
or n to found a partnership which would yield higher expected utility for both individuals.
u

The expected utility maximizing behavior of potential entrepreneurs in choosing partners
induces a ranking of abilities across the respective production teams. The professional with
highest ability in task 1 teams up with the professional who is characterized by the high-
est ability in task 2. Then, the professional with next to top ability in task 1 founds an
entrepreneurial firm with the professional whose ability in task 2 is second-ranked as well.
Professionals are ranked by their ability in the task they perform relatively better, since in

an efficient allocation the other task will be performed by the production partner.

4.2 Competitive equilibria with perfectly informed entrepreneurs

In equilibrium, all individuals with ability profiles that allow them to become part of an
entrepreneurial production team of quality ¢ > @Q where

UP(Q;p) =U'(¢"(Q); p) (16)

will opt for the entrepreneurial sector.

Lemma 2 Competitive equilibria only support a priori beliefs of the type
ST = S1(Q) = (21, 22) = {(a1,a2) € S | a1 < 21 £1Vag < z 1} (17)
where ST denotes the set of ability profiles characterizing industrial employees. In equilibrium,
the expected quality of a randomly matched team in industrial firms is therefore given by
j;f azll alf(at, a®)da'da® j;fl fzz a?f(at, a?)da%dal

I3y — (1 .2y
¢ (Q)=d'(z',%") f lef al, a?)dalda? f f f(al, a?)da?dal

(18)

11



Proof. According to Lemma 1, 21,22 € [ar,1] are uniquely defined by z1z0 = Q such
that z;, t = 1,2, constitutes the ability level all professionals performing task ¢ in marginal
entrepreneurial firms. Hence, every professional k with either a'* > z; or ¢** > z5 will become
an entrepreneur. She can find a partner to realize a team quality ¢ > Q. Professionals [
where both a! < z; and a? < 2z will opt for industrial employment, i.e. all professionals

1

with ability profile (a!,a?) € S! as defined above. Such a priori beliefs then imply (18). m

With rational matching, equilibrium beliefs must anticipate that high-ability specialists
will always found entrepreneurial firms. Again, all elite industry professionals - regardless of

their degree of task-specialization - will become entrepreneurs.'®

Proposition 3 Given Assumption 3, there exists at least one competitive equilibrium. Both

firm-types coexist in all such equilibria.

Proof. (a) To begin with, assume af, < 2! < 1for t = 1,2. Recall that OUZ(¢¥)/9q” > 0.
Thus, OUE (¢F(a¥))/0a?* = % gqu 2 0, for each of the two partners p = 4, j and both
tasks t. Strict inequality follows if partner p actually carries out task ¢ in the entrepreneurial
firm. By Lemma 2, equilibrium occupational choices support a priori beliefs of type (17).
Then, U¥(Q; p) defined in (16) above constitutes an upper bound on the expected utilities of
all professionals 7 characterized by abilities a® = z* and '™ < 27 where t,7 = 1,2 and t # 7.

(b) It is easily verified that limzlﬂuzﬁl[UEZ(zl7 225 0) U (¢! (21, 22); p)] yields inequality
—arp,zl—ag [UEz(zlz 22; p)_
Ul(g! (2", 2%); p)] only restates (10) from above. Consequently, due to U Z(¢¥)/0¢” > 0 and

Lemma 2, there must exist a combination (z!,22), with a;, < 2! < 1 for at least one task

(9) derived in part (a) of the proof of Proposition 1 already. Also, lim,1

t = 1,2 such that (16) is satisfied. Hence, competitive equilibria with either only entrepre-
neurial or only industrial firms are ruled out. m

Given Assumption 2 as well as Assumption 3, professionals first observe each others’
ability profiles and then decide whether to found an entrepreneurial firm. As discussed in
the preceding section, this argument alone suffices to establish a competitive equilibrium in
which both firm-types coexist. To a considerable extent the proof of Proposition 3 therefore

only restates results from the proof of Proposition 1.

The important difference arises due to the fact that the probability to found an entre-

preneurial firm is now either equal to unity or zero contingent only on the professional’s own

8In contrast, Lazear’s (2004) “jack-of-all-trade”-hypothesis implies that entrepreneurs are drawn from the
set S = S#(Q) = S¥(21,22) = {(a1,a2) € S| 21 S a1 S1A 22 < ap £1}.  This separation of professional-
types is obviously ruled out by Lemma 2.

12



ability profile. In particular, top-ability task-specialists will always be able to find a partner
and found an entrepreneurial firm such that both partners’ expected utility is higher than

9

in industrial employment. Thus, “interdisciplinary” self-selection criteria are not compatible

with competition for better partners among informed professionals.

INSERT FIGURES 2 AND 3 ABOUT HERE!

Although Proposition 3 establishes a crossing property for the expected utilities associated

with occupational choice, a single-crossing property again does not necessarily follow.

Proposition 4 Given Assumption 3, an efficient competitive equilibrium is characterized by

selection criteria (¢',¢?) such that

(¢'¢%) =arg q'(z', 2%, (19)

max
zle(ag,1),22€(ar,,1)

subject to (16) and (18)

Efficient competitive equilibrium uniquely determines the success probability Q" = ¢*¢2 in the

marginal entrepreneurial firm.

Proof. From Proposition 3, a competitive equilibrium only supports belief structures of
type (17) with 2! € (ag,1), for t = 1,2. The arguments pursued in part (b) of the proof
of this proposition imply that (16) constitutes a binding constraint if ¢/ (2!, 22) is given by
(18). Then, assume that there exist two competitive equilibria characterized by self-selection

criteria (¢!, ¢2) and (¢!, ¢?) and ¢7((',{?) < g7 (¢!, ¢?).

Due to 9U' (¢!, p)/dq" > 0, it follows that UI(qI(fl,fz);p) < U'(¢"(¢*,¢?); p). Further,
UE(¢F(aV); p) > UF*(2',22; p) for all professionals i and j who found a non-marginal en-
trepreneurial firm implying that a?® > 2!, with p = 4,j and ¢t = 1,2, with strict inequality
for one of the two tasks ¢. Hence, all industry professionals realize higher expected utility
in the equilibrium characterized by (¢',¢2) than given the equilibrium with selection criteria

(¢1,¢?). Consequently, an efficient equilibrium must satisfy (19).9

Part (b) of the proof of Proposition 3 also implies that UF?(21, 22; p) > Ul (¢! (2!, 2%); p)

for all combinations (2!, 22) which yield 2'22 € (Q*, 1], where Q* = ¢*¢2. As shown above,

19Clearly, the same argument can be made if there are more than two competitive equilibria in which

industrial and entrepreneurial firms coexist.
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all possible competitive equilibria with z'22 € [(ar)?,Q*) are not efficient. Hence, Q* is

uniquely determined in efficient competitive equilibrium. m

Again, efficiency requires to implement a second-best trade-off between risk-shifting in
industrial firms and economizing on the productive advantage of allocating tasks according
to comparative advantages. However, the efficient “incubator”-equilibrium clearly implies a
different mix of professionals remaining in the pool for industrial employment compared to

the efficient “spin-off”-equilibrium.

5 Comparing “spin-off”’ and “incubator”-equilibria
5.1 General industry structure effects

The possibility of multiple equilibria generally precludes drawing general positive conclusions
concerning the impacts of fostering entrepreneurial activity through spin-offs or formal incu-
bator organizations. However, it is possible to compare the respective efficient equilibria with
respect to the degree of entrepreneurial activity generated in the industry. As illustrated by
Figures 2 and 3, the two institutional regimes induce qualtitatively different separations of

professional-types even with identical cut-off criterion.

Proposition 5 The entrepreneurial sector of the industry is smaller in efficient “spin-off”-

equilibrium than in efficient “incubator”-equilibrium: Q* < g*.

Proof. Take any (zf,23)-combination that satisfies z{z5 = ¢*. Comparing (8) with
g = q* and (18) with (21,22) = (2§, 23), it is immediately clear that qu)(q*) > ‘1(118)(ZT7 z3). It
follows that

Ulalsy(@)ip) = U (@ p)
= U (1,255 p) > Ullafis) (3, )i p) - (20)
Focussing on efficient equilibria only, Propositions 2 and 4 therefore imply ¢'¢? = @* < q".

Ceteris paribus - i. e. holding the team quality of the marginal entrepreneurial firm
constant - consider two professionals with high abilities in the same one of the two tasks
and very low abilities in the other task. If such individuals happen to be matched in “spin-

off”-equilibrium, they would decide not to become entrepreneurs and rather enter the indus-
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trial workforce. However, these professionals would become entrepreneurs in “incubator”-
equilibrium because they could search for and then team up with individuals characterized
by a compensating ability profile.

Hence, moving from “spin-off” to “incubator”-equilibrium more high ability specialists
leave the labor pool of industrial firms. Consequently, the expected team quality in such
firms decreases. Since efficient equilibria are unique and in both cases maximize this expected
team quality, the team quality of the marginal entrepreneurial firm must also be lower in
efficient “incubator”-equilibrium. Clearly, this conclusion implies that more individuals found

entrepreneurial partnerships.

5.2 Evaluating industry structure and welfare effects
5.2.1 The assumptions for simulating the model

The general analysis above cannot address the size of the structural effect reported in Propo-
sition 5 above. Obviously, the increase in entrepreneurial activity by moving from a “spin-off”
to an “incubator”-equilibrium depends on risk-preferences and the properties of the ability
profile distribution. Moreover, the corresponding welfare effects are generally ambiguous.
On the one hand, the certain utility of professionals employed in industrial firms is lower in
efficient “incubator”-equilibrium. On the other hand, high ability professionals do not face

the risk of an “unlucky” match.

Simple simulations of the model framework may, however, provide some insights into
the relative importance of risk-aversion and the cost of capital for the size of the structural
effects and the welfare dominance of the two regimes. Reasonably, such simulations compare
only the efficient equilibrium outcomes under both regimes. For parsimony, the analysis
above has already assumed a simple Cobb-Douglas-type production function for complete
production processes. For our simulations the capital intensity is set to v = 0.3 to match
current estimates of the share of labor income in GDP.2"

Positive initial wealth Y has actually only been introduced to the model to ensure positive
optimal investments of entrepreneurs. In our simulations, Y = 0.5 then. This value has
proved to induce well-scalable effects of varying the degree of risk aversion and the interest
rate over broad ranges. Risk-preferences are expressed by a CRRA utility function. Hence,
u(y) = (yll;), for ¢ # 1, and u(y) = In(y), for ¢ = 1.2! According to Kaplow (2003), the

20 Gollin (2002)
21Since Y > 0, risk preferences can also be seen to reflect HARA rather than CRRA-utility.



degree of relative risk-aversion ¢ can plausibly take on even very high values - i.e. greater
than 10.

Analytic approaches found in the literature typically assume that individual task abilities
are identically and independently distributed. In the remaining, let therefore f(al,a?) =
g(at)g(a?). Further, we specify g as the uniform density?? on [ar,, 1] with ay, itself set to 0.1.
However, the qualitative results reported below still hold for general joint ability densities

with non-negative correlation between the two task abilities and identical marginal densities.

5.2.2 Changes in industry structure and capital usage

Given the assumptions above, the simulations reported in Tables 1 a) and b) confirm Propo-

sition 5. The entrepreneurial sector is always larger in the “incubator”-equilibrium.

INSERT TABLES 1 a) -b) ABOUT HERE!

Interestingly, lower interest rates decrease the size of the entrepreneurial sector in both
scenarios. This somewhat counter-intuitive effect can be explained by recalling the occupa-
tional options depicted graphically in Figure 1. An increase in the interest rate “harms”
successful as well as unsuccessful entrepreneurs. FEz-ante entrepreneurial partnerships re-
spond by reducing the optimal capital input. Obviously, the same adjustment is carried out
in industrial firms. Yet, entrepreneurs effectively shift payoff from the success to the failure

state. Thus, entrepreneurial partnerships also increase their self-insurance.

In contrast, more industrial employment implies better risk-shifting. Hence, higher de-
grees of risk-aversion decrease the size of the entrepreneurial sector. However, the respective
effect on industry-wide capital-usage - i. e. calculated by taking the average over industrial

and entrepreneurial firms - is generally ambiguous:

e Higher risk-aversion induces an increase in the number of high-ability individuals em-
ployed in the industrial sector. Thus, it raises the average team quality in this sector.
Consequently, outside investors invest more into their production teams - inducing an

increase of the average capital input in the industrial sector.

e Some low quality teams, that, with lower risk-aversion, would have become entrepre-

neurs, now opt for industrial employment. Hence, the average team quality in the

22 Compare Lazear (2004) once more.
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entrepreneurial sector increases as well. Yet, although capital-usage is an increasing
function of team quality, this effect is only of second-order. It is more than offset by the
direct negative effect of an increase of risk-aversion on the choice of the capital-input

by entrepreneurial partnerships.

Finally, there is an effect of relative sector sizes. For low degrees of risk-aversion the
average capital input in industrial firms is small compared to that in entrepreneurial
firms. Thus, the increased size of the industrial sector tends to lower industry-wide
investments. For high degrees of risk aversion the average capital input is higher in
industrial firms. Hence, a larger industrial sector results in a higher overall capital

input.

In all our simulations, this third effect implies that the capital usage in the industry
constitutes a non-monotonic function of the degree of risk-aversion: it decreases with higher
risk-aversion at low degrees of risk-aversion, then reaches a minimum, and increases for
higher degrees of risk-aversion. Further, minimum investment levels are always realized at

lower degrees of risk-aversion in the efficient “spin-off”-equilibrium.

INSERT FIGURES 4 a) - ¢) ABOUT HERE!

Clearly, higher interest rates decrease the capital usage in all firms - industrial as well as
entrepreneurial firms. Moreover, since they imply that the entrepreneurial sector increases,
lower-quality teams of professionals found entrepreneurial partnerships. Comparing “spin-
off” and “incubator”-equilibria again, the marginal entrepreneurial firm therefore always uses

less capital in the latter case.

Figures 4 a) - ¢) illustrate these structural effects. The light and the dark columns display
the average capital input of entrepreneurial firms and the capital input of industrial firms,
respectively. The line then indicates the average capital input in the industry taken over all
firms. Qualitatively, all figures depict the same functional relationship between risk-aversion
and capital inputs as regimes are compared. Only the levels of these capital inputs decrease

with higher interest rates.

5.2.3 Welfare effects

Our welfare criterion compares the expected utilities and certainty equivalent incomes of

individuals who do not yet know the realization of their ability profiles. Thus, welfare effects
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emerge from the ez-ante risk-type uncertainty as well as the realized ez-post project success
risk. This welfare criterion naturally corresponds to the idea that governments should not

deliberately discriminate among individual-types.

Recall that in both the “spin-off” and the “incubator”-setting, each professional possesses
an initial wealth of Y. Hence, teams with initial joint wealth of 2Y" face the payoff alternatives
illustrated in Figure 1 when making occupational choices. If risk aversion ¢ approaches 0 -
i.e. if we assume risk-neutrality - no team will have an incentive to seek, respectively stay
in industrial employment since ¢” > ¢!. In this case, the expected team quality is therefore
given by E(q) = E(a') - E(a?) under the “spin-off’-setting and E(q) = FE((@')?) in the
“incubator”-regime. The latter expression always exceeds the former then.?® In contrast, for
extremely risk averse professionals - hence, if ¢ approaches infinity - the welfare difference
between the two regimes approaches zero. Both regimes converge to the same all-employee

borderline case.

If individuals are moderately risk averse, a trade-off emerges. On the one hand entre-

«

preneurs in the “incubator”-setting enjoy the advantage of being able to pick their partner
and therefore - on average - realize a higher team quality than in the “spin-off’-case. On the
other hand, compared to the “spin-off” case employees under the “incubator”’-setting receive
a lower wage in industrial firms due to the induced lower average employee team-quality in
such firms. An increase in risk aversion increases the proportion of individuals becoming

employees under both settings. This effect tends to favor the “spin-off”’-setting.

INSERT TABLE 2 ABOUT HERE!

These conclusions are confirmed by the simulations reported in Table 2. For low degrees of
risk aversion, the “incubator”-equilibrium is welfare dominant. As c increases, the “spin-off”-
regime ceteris paribus becomes dominant. Moreover, for very high degrees of risk aversion
the welfare differences expressed in certainty equivalents or in terms of relative difference in

expected utilities decreases.

As noted above, increasing the interest rate yields more entrepreneurial activity un-
der both regimes due to enhanced self-insurance in the entrepreneurial partnerships. Thus,
higher interest rates should also tend to support the welfare-dominance of the “incubator”-

equilibrium. The results reported in Tables 3 a) - b) confirm this conclusion. Yet, given

23This general difference in calculating expected team qualities between the two regimes also implies that
the conclusions derived below can be transferred to the case of positively correlated task abilities.

18



our specific simulation model and realistic movements of interest rates, the capital-cost effect
appears to be weak: comparing welfare differentials between the two regimes, the effect of
increasing the interest rate by 4% can (on average) be offset by lowering the degree of risk

aversion by only one unit.?*

INSERT TABLES 3 a) — b) ABOUT HERE!

6 Concluding discussion

Competitive equilibria in which industrial firms and entrepreneurial partnerships coexist are
supported by institutions to match complementary individual task abilities prior to making
occupational choices. Two such institutions have been analyzed in detail: corporate spin-
offs of initially randomly matched production teams whose members can observe each others’
ability profiles and incubator organizations in which each member can observe all other mem-
bers’ profiles and rationally choose a partner. While there generally exist multiple equilibria,
each institutional regime entails a unique efficient competitive equilibrium that separates an

industrial from an entrepreneurial sector.

Comparing these efficient equilibria the “incubator”-case entails more entrepreneurial
activity. However, the marginal entrepreneurial firms founded in “incubator”-equilibrium
operate with rather low capital inputs. Moreover, from an ez-ante welfare point of view this
equilibrium also implies less industry-wide risk-sharing. Consequently, higher degrees of risk
aversion tend to render the efficient “spin-off”-equilibrium dominant. In contrast, higher in-
terest rates induce a tendency towards a dominating “incubator”-equilibrium. The resulting
decrease in the optimal capital input yields better self-insurance in entrepreneurial partner-
ships. Hence, more such firms are founded which economize on comparative advantages in

organizing their production.

Also recall that industry-wide capital usage follows a u-shape function of risk-aversion
given both institutional regimes. The respective minima of the two functions generally occur
at different degrees of risk-aversion. Hence, moving an industry from the “spin-off” towards
the “incubator”-equilibrium by public support for incubator organizations can increase as

well as decrease industry-wide investments. Moreover, even if investments increase, welfare

Z"Hence, suppose a situation in which the efficient “spin-off”-equilibrium welfare dominates. Starting from
this situation, a 4% increase in the interest rate would then (on average) render the “incubator”-equilibrium
dominant. However, assuming an increase of the risk-aversion parameter ¢ by one would again restore the

original dominance of the “spin-off”-equilibrium.
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may still decrease. Further, the interest rate effect appears relatively weak in our simulation
model and empirical estimates of the degree of risk-aversion vary greatly. Hence, educational
entrepreneurship programs that increase the participant’s propensity to bear project risk
may show less measurable direct impact. Yet, they are more likely to actually generate a
sustainable, welfare-enhancing increase of entrepreneurial activities than investment programs

to subsidize the cost of capital.

Finally, there currently exists an understanding that US households are willing to bear

25 Following North

considerable more risk than their continental-European counterparts.
(1981), our analysis would suggest that this difference in risk-taking attitudes explains why
incubator organizations, such as the Silicon Valley network, have emerged naturally in the
US while elsewhere they require persistent public support for their existence. Generally,
industrial and regional development politics should be aware of the possibility of welfare
losses associated with subsidizing incubator organizations. Our analysis has shown that
performance evaluations cannot merely appreciate the frequency of induced firm foundations.
Rather, they must account for the crowding-out effects on the industrial sector.

%5 Allen and Santonomero (1999) are among the first to report this conclusion.
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Appendix: The partnership of equals as the dominant organi-

zational form for entrepreneurial firms

Generally, define the expected utilities of two professionals ¢ and j, founding a new firm as
UY =T(a”) [a"a”u(Y - ¢(a”) + (1 - B(a))[(K (@) - pK (a”)])
(1 —ava®)u(Y - ¢(a?) — (1 - B(a”))pK(@"))] (21)
+ (1= T(@) [ala¥u(y - ¢(@") + (1 - @) (K@) - pK(a"))
+(1 = aa®)u(Y — ¢(a?) — (1 - B(a”))pK (@”))]
and

T(@) [a QJU(Y+¢ ail) + 5(@")|(K(a9))" — pK ("))

+(1 = a"a®)u(Y + ¢(aV) - f(a”)pK (a"))] (22)
+(1-T(@v)) [a a®u(Y + ¢(a “)+5( 7) [(K (@) - pK (a”)])
+(1 = aa®)u(Y + ¢(a?) - pa”)pK(a”))]

where T(@¥) = {0, 1} indicates the two possible task allocations within the team.

In (21) and (22) ¢(a@"¥) constitutes a transfer of fixed income between the two partners.
Partner j additionally receives the share 3(a@¥) in the firm. Thus, if 3(@”) = 0 (3(a¥) = 1)
professional 4 (professional j) becomes a single entrepreneur paying the wage ¢(@”) to her
employee j (employee 7). It is assumed that the ownership structure, the capital input, and
the task allocation within this new entrepreneurial firm are simultaneously determined as the

solution of the symmetric Nash-bargaining problem

K (@), (@) () 5(a) [v” - “i]% [07 =] : (23)
subject to
T(a’) € {0,1} , (24)
0<p@) <1, (25)
K@) >0, (26)
U~y >20and U -/ 20 (27)

where v and v/ denote reservation utility levels for the two professionals. Let the superscript

“E” denote the bargaining outcomes.

Lemma 3 Within the current model framework, the symmetric Nash-bargaining solution
implies ¢¥(a”) = 0 and BF(a?) = L. The capital input KE¥ = KF(qF(@V);p) in such

entrepreneurial firms satisfies (2)
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Proof. Consider the optimization problem (23) to (27). Obviously, for every K(a),
(@) , and B(a¥) (23) is always maximized by choosing the task allocation according to the
rule of comparative advantage. Hence, the optimal task allocation implies T (a?) = 1 (0)
if al’a® = (<) a'a* which yields the definition of ¢#(a¥) = max {a''a¥, a'7a®} in the

lemma. Further, let

v o= Y —¢@’) +(1-p@)(K@?) - pK (V)] (28)
vis = Y —o(@’) - (1-p@v)pK(a’) (29)
yl' = Y +9@’) +p@a)(K@?) - pK ()] (30)
v = Y +o(@’) - pav)pK(a?) (31)

For interior solutions, the first-order conditions with respect to 8(a), K(a“), and ¢(a"),

can then be rearranged to yield

Fla)u (y?) (K @) — pK(a)] — (1 = ¢® (@) ()oK @9)] [UY =] 72 (32)

1\

[0 (@ () (K (a9))" — pK ()] — (1 — ¢= (@) (4 ) pK (a)] [U7F — o] 2

IA I

if f(a’) § €(0,1) ,

[ (@ (49 [ (K (@)~ = p) = (1 = ¢= (@) (yid)p) [U — o] 72 (1= B(a))  (33)
= — [¢P(@) (yI") [y (K (@7)) ™" = p] — (1 — ¢P(@?)u' (yil)p] (U7 — vj]_% B(a) ,

and

ol

[ (@) () + (1 = P (@) ()] [U7 =]
= [0%@ ) + (L= @) )] [07 = o]

(34)

olm

respectively. In the following, assume that U% —v* > 0 and U7* — o7 > 0.

(i) Suppose that 3(a¥) = 0 in the optimum. Then, (34) implies
/ 17
Gl _ JF@i u/Y + F@))
@)+ 0 = @) 7= Fam) — pR(@))

[ =] W(Y + F(aY) )
05— o3 @~ Fad) + (K@) - pR(a))
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The expected surplus ¢ (a¥)(K (@)Y — pK (@) must be positive if K (@) > 0 and, hence,
production will take place. Then, (35) contradicts that the LHS of (32) can be greater or
equal than the RHS.

(i) Assuming that 3(@”) = 1 yields a very similar argument as in (i) above. Hence, this

case can also be excluded.

(iii) Consequently, let 0 < 3(a¥) < 1. Conditions (34) a ) then imply

q"(@")(K (a"))" - ,;K@u)% y
u (yzl)

= qE(aij)(K(aiJ'))”/7pK(@iJ)M %
(i)

q" (@) + (36)

—ij (17 E(a”) ,( ns
qE(aJ)+ qu,(y;]) y

The second terms on each side of (36) are clearly positive. Thus, suppose the two terms in

the first quantities on both sides of the equation are also positive. In this case, (36) is easily

verified to imply N -
u(yd) ()
(yis) ()

This conclusion may not hold if, and only if, both first terms on each side of (36) are negative.

. (37)

Yet, in this case (36) and (33) contradict. Hence, (37) must hold true in the optimum.

Either (34) or (32) then further yield

L. . 1 ..

0% v ) o
(Ui — i)z w/(yd)

Notice that, for both institutional regimes, v’ = v7 = ¥ since each partner’s alternative is

to seek industrial employment and, thus, to receive the same wage-income. Further, U% =

UJ" > & with equality only for the marginal entrepreneurial firm. Hence, (38) and (37) then

necessarily imply ¢(@”) = 0 and 8(@”) = }. Insertion into (33) finally yields the capital

input rule (2). m

Also, the above assumption that each partner can observe her colleague’s ability profile
before production commences can now be supported. The expected utility of each partner
of an entrepreneurial firm only depends on team quality. This team quality is maximized by
choosing an optimal task allocation. Thus, potential partners possess effective incentives to

communicate their abilities in both tasks truthfully.
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Tables 1
a) Cut-off team qualities in the spin-off case (7*)

and in the incubator case (Q")

risk aversion c 3 4 5 3 4 5

p=1% Q* 019 | 0.62 | 0.79 | g@* | 0.65 | 0.78 | 0.86
p=2% 0.05 | 0.28 | 0.61 0.53 | 0.68 | 0.78
p=3% 0.03 | 0.08 | 0.43 0.44 | 0.61 | 0.72
p=4% 0.02 | 0.05 | 0.21 0.38 | 0.56 | 0.68
p=5% 0.02 1 0.04| 0.1 0.32 | 0.51 | 0.64
p=6% 0.02 | 0.03 | 0.06 0.28 | 0.47 | 0.61
p="1% 0.02 | 0.03 | 0.05 0.25 | 0.44 | 0.58
p=8% 0.02 | 0.03 | 0.04 0.22 | 0.4 | 0.55
p=9% 0.02 | 0.02 | 0.04 0.19 | 0.38 | 0.52
p=10% 0.02 | 0.02 | 0.03 0.19 | 0.35 | 0.50

b) Percentage of Entrepreneurs in the Economy

risk aversion ¢ 3 4 5 31415
p=1% In 86 42 |23 |Spin| 9 | 3 | 1
p=2% cu 98 77 | 43 | off 171 713
p=3% ba 99 96 | 62 25|11 5
p=4% tor [ >99 | 98 | 84 31|14 7
p=5% >99 | 99 |94 39|18 9
p=6% >99 | 99 |97 45 122 | 11
p="1% >99 | 99 |98 50 | 25 | 13
p=28% >99 | >99 | 99 55129 | 15
p=9% >99 | >99 | 99 61 | 31 | 17
p=10% >99 | >99 | 99 61 35119
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Table 2:
‘Welfare Dominance of Institutional Regimes

under Varying degrees of Risk-Aversion

risk aversion ¢ 1 2 3 4 5 6 7 8 9 10

E(ulincubator) -0.28 | -1.47 | -1.25 | -1.53 | -2.12 | -2.62 | -3.20 | -4.04 | -5.19 | -6.82
E(ulspin —of f) | -0.50 | -1.73 | -1.43 | -1.45 | -1.61 | -1.91 | -2.38 | -3.07 | -4.07 | -5.47
CE(incubator) 0.76 | 0.68 | 0.63 | 0.60 | 0.59 | 0.60 | 0.61 | 0.62 | 0.63 | 0.63
CE(spin—off) | 0.61 | 0.58 | 0.59 | 0.61 | 0.63 | 0.64 | 0.64 | 0.65 | 0.65 | 0.65

Definitions: E(ulincubator) [E(ulspin — of f)] and CE(incubator) [CE(spin — of f)] denote
the ex-ante expected utility and the certainty equivalent income, respectively, associated
with the efficient incubator [spin-off] equilibrium. g|incubator [q| spin — of f] denote the

cut-off team quality associated with the efficient incubator [spin-off] equilibrium. All teams

with quality higher than g found an enterprize.

Note: The interest rate p has been set to 4% in this simulation.
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Tables 3:

Welfare effects of varying interest rates and relative risk aversion

a) Expected utilities [E(u|incubator), respectively E(u|spin —of f)]:

risk aversion ¢ 3 4 5 3 4 5

p=1% In |-1.137 | -1.013 | -0.935 | Spin | -0.951 | -0.787 | -0.737
p=2% cu |-1.199 | -1.409 | -1.498 | off -1.195 | -1.099 | -1.126
p=3% ba |-1.229 | -1.499 | -1.878 -1.343 | -1.305 | -1.404
p=4% tor | -1.252 | -1.527 | -2.124 -1.433 | -1.450 | -1.611
p=5% -1.270 | -1.546 | -2.189 -1.504 | -1.572 | -1.788
p=6% -1.286 | -1.564 | -2.220 -1.549 | -1.667 | -1.928
p="1% -1.299 | -1.579 | -2.235 -1.580 | -1.739 | -2.055
p=8% -1.310 | -1.593 | -2.253 -1.606 | -1.813 | -2.169
p=9% -1.322 | -1.605 | -2.269 -1.628 | -1.859 | -2.275
p=10% -1.332 | -1.617 | -2.284 -1.636 | -1.910 | -2.356

b) Certainty equivalent incomes [C'E(incubator), resepctively CE(spin — of f)]:

risk aversion ¢ 3 4 5 3 4 5

p=1% In | 0.663 | 0.690 | 0.719 | Spin | 0.725 | 0.751 | 0.763
p=2% cu | 0.646 | 0.618 | 0.639 | off 0.647 | 0.672 | 0.686
p=3% ba | 0.638 | 0.606 | 0.604 0.610 | 0.634 | 0.650
p=4% tor | 0.632 | 0.602 | 0.586 0.591 | 0.613 | 0.628
p=5% 0.627 | 0.600 | 0.581 0.577 | 0.596 | 0.612
p=6% 0.624 | 0.597 | 0.579 0.568 | 0.585 | 0.600
p="1% 0.620 | 0.595 | 0.578 0.563 | 0.577 | 0.591
p=28% 0.618 | 0.594 | 0.577 0.558 | 0.569 | 0.583
p=9% 0.615 | 0.592 | 0.576 0.554 | 0.564 | 0.576
p=10% 0.613 | 0.591 | 0.575 0.553 | 0.559 | 0.571
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Figure 1:

The Payoff (Lottery) Associated with Occupational Choices

w=(1-7) g (KD
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Figure 2:

Production Teams opting for industrial labor in spin-off setting
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Figure 3:

Professionals opting for industrial labor in incubator setting
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Figure 4 a): Capital input as a function of risk-aversion

(interest rate: 3 %)

1.2 3 4 5 6 7 8 9 10 1.2 3 4 5 6 7 8 9 10

Efficient incubator Effi(?i.en_t spin-off
equilibrium equilibrium

Remarks: dark columns: capital input of the industrial firm; light columns: average capital input of
entrepreneurial firms; line with diamonds: average capital input in the industry.



Figure 4 b): Capital input as a function of risk-aversion

(interest rate: 5 %)

Efficient incubator Efficient spin-off
equilibrium equilibrium

Remarks: dark columns: capital input of the industrial firm; light columns: average capital input of
entrepreneurial firms; line with diamonds: average capital input in the industry.



Figure 4 c): Capital input as a function of risk-aversion

(interest rate: 10 %)

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Efficient incubator Efficient spin-off
equilibrium equilibrium

Remarks: dark columns: capital input of the industrial firm; light columns: average capital input of
entrepreneurial firms; line with diamonds: average capital input in the industry.
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