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Venture capitalists often hold extensive control rights over entrepreneurial companies, including the right
tofire entrepreneurs. This paper examines why, and under what circumstances, entrepreneurswould
voluntarily relinquish control. Control rights protect the venture capitalists from hold-up by the
entrepreneurs. This provides the correct incentives for the venture capitalists to search for a superior
management team. Wealth-constrained entrepreneurs may give up control even if the changein
management imposes a greater 10ss of private benefit to them than a monetary gain to the company. The

model also explains why entrepreneurs accept vesting of their stock and low severance.
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1. Introduction

In recent years much attention has focused on the possibility that suppliers of capital provide more
to firms than just money. The venture capital industry is a particularly good example of an institution that
pridesitsalf on 'nursing’ companies, rather than just financing them. Venture capitalists add value to their
companies by providing avariety of services: they help shape strategies, provide technical and commercial
advice and attract key personnel (Byers (1997); Bygrave and Timmons (1992); Gorman and Sahlman
(1989); Sapienza (1992)). For many of these activities the investors and the founders (entrepreneurs) have
reasonably well-aligned objectives of increasing the company’s profitability. But acloser look at the
venture capital business reveals that divergent interests can also create alot of tension between
entrepreneurs and venture capitalists.

Probably the most contentious issue is the composition of top management, especially whether a
founder should (at some point) resign from his or her position asthe CEO. Venture capitaliststypically
argue that professional top management adds value to the company, and that founders are prone to pursue
actionsthat arein their persona interest, as opposed to the company’s interest. Entrepreneurs, on the other
hand, typically do not want to leave. They may have devel oped a persona attachment to the company, may
consider areplacement humiliating, and may worry about their professional credibility.

The transition from founder CEOs to professional management received considerable attention in
some of the most successful start-up companies, such as Apple Computers, Cisco Systems and Silicon
Graphics. The replacement of afounder CEO is awidespread phenomena. In astudy of entrepreneuria
companiesin Silicon Valley, Hannan, Burton and Baron (1996) find that in the first 20 months of a
company’s life, the likelihood that a non-founder is appointed as CEO is around 10%; this likelihood
increases to about 40% after 40 months and over 80% after 80 months. While Hannan, Burton and Baron's
study does not distinguish between voluntary and involuntary changes of CEO, Gorman and Sahlman
(1989) argue that venture capitalists frequently use their control of the board of directors to replace the
original founders from the position of the CEO, and that this transition is considered “traumatic” to all
parties.

Venture capitalists thus play a key role in the potentially contentious appointment of a new CEO.
They hold effective control over the board, typically through a voting majority, and sometimes through
explicit contractual agreements. See Clark (1987), Fenn, Liang and Prowse (1995), Fried and Hisrich
(1995), Gompers (1995), Lerner (1995), Rosenstein (1988) and Sahlman (1990, 1991) for accounts about

the venture capitalist's role on the board. Crosswhite and Vesper (1981), Roberts (1993) and Sahlman



(1988) document case studies that feature venture capitalists with significant control rights." When venture
capitalists perceive problems with the founding CEO, they typically engage in an extensive search for a new
CEO. Once asuitable candidate has been identified, they will exercise their control over the board to
appoint the new CEO and force the founder out of the company.”

A surprising stylized fact isthat entrepreneurs have little protection in case of termination. A
typical venture capital deal includes the shareholder agreement and the employment agreement (Testa
(2997); Timmons (1994)). The shareholder agreement specifies the shares that are held by the investors and
the founding team. The entrepreneurs’ shares typically ‘vest’ over afairly long horizon (often up to five
years), and fired entrepreneurs forfeit their claims on stock that has not vested.®> Moreover, it is not unusual
to find a clause that specifiesthat al the shares that have aready vested are automatically repurchased by
the company at cost. Since the value of stock typically rises significantly in the early years of acompany,
and since the founders receive their stock at the very beginning, the repurchase value of the stock isasmall
fraction of itstrue value. The employment agreement, on the other hand, specifies the terms of employment
of entrepreneurs. Whileit could in principle specify a generous severance package, thisis essentialy
unheard of in venture capital.

In this paper | provide atheory that explains these stylized facts. A natural question to ask iswhy
entrepreneurs choose contractual arrangements that give venture capitalists such strong control rights and
afford little protection. The answer issimple for those cases where entrepreneurs have no choice but to
accept these extreme terms. If venture capitalists cannot achieve the required rate of return without the
option to replace the founders, then the founders can only refuse the financing, or accept the financing and
relinquish control rights. But many companies do have some choice concerning the financial terms. They
may have the option to raise funds with private investors who typically lack the expertise to exert control
(Ehrlich et. al. (1994); Fiet and Hellriegel (1995); Wetzel (1983)). Evenif they only seek funds from
venture capitalists, the entrepreneur may have some bargaining power, especialy if the proposed venture
appealsto more than one venture capitalist. Asaconseguence many entrepreneurs may be able to negotiate
terms with the venture capitalist (Hoffmann and Blakey (1987)). The main question | therefore askin this
paper iswhy, and under what circumstances, do entrepreneurs voluntarily relinquish control rightsto
venture capitalists?

To answer this question | derive atheoretical model that looks specifically at the right to appoint the
CEO. | begin by explaining the conflict of interest in atransition to professional management. In running
the company entrepreneurs realize a private benefit that cannot be transferred to another party. A change of

management involves a conflict of interest, since entrepreneurs want to protect their own private benefit



while venture capitalists want to maximize their financial return. The level of private benefit isalso
endogenous, because entrepreneurs take non-verifiable actions that involve atrade-off between the financial
performance of the firm and their private benefit. This reflects the above-mentioned problem that
entrepreneurs may not always act solely in the interest of the company.” A natural way to resolve this
problem isto give entrepreneurs an equity stakein the company. But since entrepreneurs are wealth
constrained - otherwise they would not need to approach investorsin the first place - their equity stakes will
in general not be sufficiently large to provide first-best incentives.

For the venture capitalists | examine the incentives to search for a professional management team.”
| show that venture capitalists need control rights to have sufficient incentives to engage in an executive
search. Suppose the entrepreneur isin control. If the net benefit of a change in management - defined as the
change in the sum of the venture capitalists and entrepreneurs' utilities (including private benefit) - is
negative, entrepreneurs will smply refuseto leave. In this case the venture capitalists search effort are
futile. If the net benefit is positive, entrepreneurs can hold up the decision to appoint the new CEO and
extract significant rentsin arenegotiation. In thiscase | show that the venture capitalists always benefit too
little from their search activities. Anticipating this, venture capitalists would exercise insufficient search
effort.

| derive the optimal (second-best) contract that specifies the entrepreneur’s base wage, his or her
equity share, a severance package (that includes the terms of vesting) and the alocation of control rights.
The base wage is shown to be always set at zero. |If the net benefit of a change of management is positive,
entrepreneurs will always want to relinquish control to preserve the venture capitalists’ incentives to engage
in avalue-increasing search. | show that the optimal contract induces not only a positive, but also an
‘excessive' rate of replacement, where ‘excessive' is defined relative to the first-best. Moreover, the optimal
contract specifies a severance package that never fully compensates entrepreneurs for being replaced.

If the net benefit of a change of management is negative it would seem that entrepreneurs would
want to retain control rights to ensure that no change of management occurs. | show that while thisintuition
istrue for some parameter values, there exist other parameter values where entrepreneurs would want to
relinquish control rights. The reason is that entrepreneurs trade off either giving venture capitalists more
favorable financia terms or more favorable control terms. Offering more favorable financia terms means
that entrepreneurs give up more equity. But thisincreases the agency costs associated with the
entrepreneurs’ non-contractible actions. Offering more favorable control terms, on the other hand, means
that thereis ahigher likelihood of a change of management with negative net benefit. The optimal contract
trades off these two costs.



Since this trade-off is not concave, | use the theorems of supermodularity to examine the
comparative statics of thismodel. | show that venture capital control is more likely, and a change of
management more frequent, (1) if professional managers are more productive, (2) if entrepreneurs are less
productive, (3) if the entrepreneurs private benefit islower, and (4) if venture capitalists have greater
bargaining power.

In terms of the literature, this paper builds on the hold-up problem in incomplete contracts
(Williamson (1985); Grossman and Hart (1986); Hart (1995)). Control rights matter either because they
alow one party to make adecision in the presence of conflict of interest, or because they affect the threat
pointsin any renegotiation. Control isimportant since it affects the non-contractible behavior of the two
contracting parties. | examine a new type of non-contractible behavior, namely the VC's effort to find a
professional manager. Moreover, in thismodel the control decision can be specified in advance. Asa
consequence, the contract | consider is slightly richer. Depending on the control action (replace the
entrepreneur or not) two different payments to the entrepreneur can be specified (labeled 'severance’ and
‘equity’ respectively).

The model closest to this oneis probably Aghion and Bolton (1992). They too are concerned with
devising optimal contracts when an entrepreneur is wealth-constrained and wants to preserve some private
benefit. Intheir model the entrepreneur would always like to retain control rights, but the requirement to
provide investors a minimum expected return on their investment forces him or her to relinquish control
rights. Aghion and Bolton are primarily concerned with deriving the conditions under which the
entrepreneur would relinquish ‘contingent control’, where investors obtain control only in some states of the
world (see adso Aoki (1994) and Dewatripont and Tirole (1994)). | examine the case where the
entrepreneur can provide investors the required rate of return on their investment without relinquishing
control. By introducing a non-contractible action of the investor, | show that the entrepreneur may
voluntarily yield control rights. Having control rights assures the venture capitalist that after spending the
effort to search a professional manager she will not be held up by the entrepreneur.

Gertner, Scharfstein and Stein (1994) examine the importance of control in an investor - manager
context and show that the investor may want to have control in order to better add value. In their casethe
investor wantsto preserve the liquidation value of an asset. They interpret ‘'managerial control’ asan
‘external capital market’ and ‘investor control’ as an 'internal capital market.” This paper examines adifferent
set of investor activities and aricher set of contracts. | would also emphasize that in the context of venture
capital, ‘investor control’ can be meaningfully provided by an 'external’ provider of capital.’

Berglof (1994) also looks at venture capital contracts and derives the optimality of convertible debt.



In hismodel the allocation of control rights matters in determining the bargaining strength of the company
vis-a-vis an acquirer. | emphasize the importance of control rights in the bargaining between venture
capitalists and entrepreneurs.

The structure of the paper is as follows. In section 2 | introduce the basic model. Section 3 derives
the optimal contract when there is no renegotiation. Section 4 allows for renegotiation and discusses the
role of control rights. In section 5 | further consider the effect of replacements on the entrepreneur’s
incentives. In Section 6 | examine the importance of wealth constraints for the professional manager. A

brief conclusion follows. All proofs are relegated to the appendix.

2. Thebasic modd

In this model there exists an entrepreneur (EN) who possesses a project idea, and a venture
capitalist (VC) that has funds to finance the projethe project can either succeed, providing a payoff that
is normalized at 1, or fail, providing no return. | assume that both parties are risk neutral. | denote the
expected utility of the EN and the VC by\land U,c respectively. The EN's reservation utility is given by
UEN. All values are expressed in time O present values. The EN must offer a contract that provides the VC
with an expected utility of at least Q. Q is the total required return of the VC, which is a function of the
amount invested and any market power that the VC may have.

Throughout the model | assume symmetric information. At the outset, there is a question about the
EN's ability to manage. In particular, the VC is aware that at the end of the first period, she may be able to
locate a professional manager (PM) with superior management skills. | assume that the EN has a success
probability p, while the PM has a success probabiligg ofn the basic model | tregtas a constant. In
section 6 | model the identity of the professional manager to grekdogenous. In order to locate a PM,
the VC needs to engage in a costly search. The probability of finding a PM will be given by m, and the
private, non-verifiable search costs are given by c(m). For simplicity | use a quadratic cost specification,
i.e., c(m) = 0.5Mrfi where M is a strictly positive constant. Throughout the paper | assume that M is
sufficiently large to ensure that the optimal choice of m is strictly smaller than 1.

The EN not only hopes to derive some monetary benefit from a successful project, but also derives
utility from running the project. | denote the monetary equivalent of this private benefit by B. This utility
can be thought of as the psychic return of running the entrepreneurial venture, the increased human capital
that the EN derives from managing it, or any on-the-job-consumption. The EN has some control over the

amount of private benefit. In particular he can make a non-contractible decision that increases his private
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benefit at the expense of expected profits.” | represent this trade-off by assuming that B = by + by and p = po
+ pa(by) with pg = % < 0. The parameters by and po represent the fixed components, while b, and p; are
affected by the EN’s choice. The important distinction between private benefit and monetary benefit is that
the private benefit is not transferable, so it islost whenever the EN isreplaced by aPM. | definer = ¢-p-
B as the net benefit of replacing the EN with aPM.*

The EN and the V C write acontract at the beginning of the first period. | use the genera
‘'mechanism design’ specification where the VC gets al of the return from the project (namely 1 in case of
success and 0 in case of failure) and makes a payment to the EN that depends on the (verifiable) state of the
world. The contract specifies the alocation of contral rights, aswell as the payments that the EN receives
under each verifiable outcome.

In this moddl there are two verifiable events (replacement or not) and two possible final outcomes
(successor failure). If thereis no replacement the payment of the VC to the EN is given by o if the
outcome isfailure and g1 if the outcomeis success. If there is replacement the payment of the VC to the EN
isgivenby & if the outcomeisfailureand S; if the outcome is success. In addition there may be an ex-ante
transfer payment, denoted by t, that the VC can make to the EN. The EN is assumed to be wealth
congtrained, and | denote the EN'swealth by Wey > 0. While the transfer payment can be negative, itis
constrained by the condition Wey +t > 0. W.1.0.9. qo,01,50,S: are al non-negative.

The above is a’mechanism design’ specification, but the payments to the EN aso have asimple
financial contracting’ interpretation. Define o = gi-gro, then o istheincremental return the EN gets from
success in the venture. Since the return in case of successis normalized at 1, this can be thought of asthe
EN'’s equity stake in the company (provided that g1>00 which will always be the case).™ o isthereturn
that the EN receives irrespective of the success of the company. This may be thought of as the wage
compensation of the entrepreneur. (S;-S) isthe incrementa return that the EN getsif the PM achieves
success. It can be thought of asthe amount of stock already vested by EN at the time of replacement
(provided S;>S;). S can then be thought of as the fixed severance pay. It isaso useful to define S =
@St +(1-)So which is the EN's expected return in case of replacement. | call Sthe 'severance package.’

| define control rights independently of the financia structure. Control resides either with the EN,
inwhich case we say y = 0, or with the VC, in which case we say y = 1. The separation of control rights
from financial structure isimportant since for any given financial structureit is aways possible to allocate
control rightsindependently. If control resides with the board of directors, then the contract between the
VC and the EN may directly determine the board structure. And if control emanates from holding the
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majority of the voting stock, then voting power can be attached to any financial instrument.™

The timing of the gameisasfollows. The EN and the VC write a contract, specifying
{ao01S0,Sutyt. Attheend of thefirst period the VC may engage in asearch for aPM. If no PM is
located, the EN stays on and chooses his optimal level of private benefit B. In the modd of section 3 | will
assume that the V C hasthe contral rights. If aPM islocated, the VC may replace the EN with the PM, and
the VC can commit not to renegotiate. In section 4 | will assume that whether or not the EN is replaced by
the PM depends on the outcome of a possible renegotiation (which in turn depends on the all ocation of
control rights). At the end of the second period the project is either a success or afailure. Depending on the

verifiable outcome of the game, the VC paysthe EN go,01,5 or Si.

3. The optimal contract without renegotiation

In this section | discuss the optimal contract between the EN and the VC. The expected utilities of
the EN and the VC are given by

Uen = M[@Sit(1-@)So] + (1-m)[B+p(B) ot (1-p(B))aro] +1
Uvc = Mp(1-$1)+(1-¢)(1-So)] + (I-m)[p(B)(1-02) +(1-p(B))(-q10)] - c(m) - t
If pisaconstant, then we can use S= ¢S, + (1-¢)S in the above: the overall size of the severance package
matters, but the compositionisirreevant.
The EN’s optimal choice of B satisfies™
«y 1+aps=0
The VC'soptima choice of misgiven by m=Max[0,m] where m’ solves
@ M - [p- S- (P(B)(L-a)-00)] =0
Before deriving the optimal contract, it isworth briefly identifying the first-best values of B and m.

Maximizing the total utility Uyc + Ugy W.r.t. B yidldsthefirst order condition ps = -1. Thiswould only be
achieved if g =1, i.e, if the EN owned al of the equity. Maximizing Uyc + Ugy W.r.t. myieldsm=
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Max][O0, ™M ]. Suppose for the moment that oo = 0, which | will show isoptimal. Define

S%)=B+gpand  S™(q) = - (1-a)P(a).

where FC stands for 'full compensation’ and NR for 'no replacement.” If - > O then it is easy to verify that a
severance package of S= S would implement the first-best replacement rate.'® This severance package
fully compensatesthe EN for hislossesin atermination. If - < 0, the optimal replacement rate is 0, and any
S> S™¥(q) would implement this.

I now examine the optimal (second-best) contract and compareit to the first-best outcome. The

optimal contract maximizes the following Lagrangian w.r.t. { oo,01,50,S1,t} -
L = Uen + Ao(Uen-UEN) + A1(Uvc-Q) + Ao(Wentt) + As(-ape-1) + Aa(Mm-@+SHpP(B)(1-a)-ai0)) + Asm

A critical assumption of the model isthat the wealth constraint of the EN isbinding. If it wasn'’t satisfied

the EN would not be seeking funding from the VC in the first place. With this the optimal contract always
hasgo =0 and t = -W. The reason is that it is always better to give the EN equity, which provides
incentives, rather than giving him a base wage, or letting him keep his wealth, neither of which increase his

incentives.

Result 1: If I > 0, the optimal severance package is given by sot@Shever fully compensates the EN,

i.e., S<S° Moreover, the optimal replacement rafeisralways higher than the first-best rate.

The intuition for this result is that the EN has a fundamental choice between giving the VC a greater

financial stake (through a lowg) or making it easier for the VC to bring in a PM (through a lower S). At

r
the first-best level of replacement (where mM: and S = B iyp) the benefit of giving utility to the VC

through ease of replacing management just equals the cost, which comprises the VC's marginal search cost
as well as the EN's loss of utility. Transferring one unit of utility to the VC through a lower S costs the EN
exactly one unit of utility. Transferring utility to the VC through lowehowever, costs the EN one unit of

utility plus the marginal agency cost. It is therefore worth it for the EN to choose a lower severance. This

in turn induces a higher replacement rate.



Result 2 If [ < 0, then there exist parameters for which S > S~ and the EN is never replaced (m = 0),
and there also exist parameters for which S ¢ [0,S™) and the EN is replaced with a positive probability m’

> 0. Any replacement decreasestotal utility and the EN is never fully compensated in case of replacement.

To provethisresult we only need to find an example for each case. In the appendix | develop cases
1 to 3 to show that the optimal severance package may beS =0, S ¢ (0,.5F) or S = S'*.

The significance of thisresult is to establish the possibility that the EN would choose a contract
with replacement, even if the net gains of replacement are negative. Theintuition isthat the EN iswilling to
channdl utility to the VC through lower severance, even if thereisanet lossin the transmission, in order to
retain more equity and thus reduce agency costs.

Result 2 begs the question of when the EN chooses a positive replacement rate with - < 0. For this
we need to look at the comparative statics of themodel. SinceL is not necessarily concave | use the

monotone comparative statics tools of Milgrom and Roberts (1990) and Milgrom and Shannon (1994).

Result 3: The optimal replacement rate mis a (weakly) decreasing function of by and po, and a (weskly)
increasing function of Q and ¢ The optimal severance package is a (weakly) increasing function of bo, and

a(weakly) decreasing function of Q. Itsrelationship to po and ¢pis ambiguous.

Theintuition for these results are asfollows. Higher private benefit by make replacing the EN more
costly in terms of the utility lost by the EN. The optimal contract will specify a higher severance package to
induce alower replacement rate. A higher fund requirement Q will decrease the EN’s equity stake, and thus
increase the agency cost associated with the EN’s choice of B. The EN will want to rely more on reductions
in Sto avoid further reductionsin o that would generate high agency costs. Asaconsequencethe EN is
more willing to accept a higher replacement rate. A better-skilled PM (ahigher value of () or alessable EN
(alower value of po) make replacement more worthwhile.™®

Result 3 appliesequally tothecases > 0and < 0. | noted before that the natural question from
result 2 was to ask when does the EN accept or refuse replacement? The following corollary addresses this

question directly.

Corollary to Result 3: Thereexistsacritical value by’ such that for all b > by® the EN will choose S = ',

and no replacement occurs. The critical valueisafunction of all other parametersin the model. The same
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holds for acritical value po” and p > py’, for acritical value ¢ and g < ¢, and for acritical value Q" and Q <
Q0.

This corollary is based on the simple observation that the choice between S= S*and S< S\ (i.e,
m=0 and m>0) is an issue of monotone comparative statics. For example, if m=0isoptimal for some by,

then it must also be optimal for some higher by. For alower bo, however, it may bethat m > 0 isoptimal.
4. Renegotiation and the allocation of control rights

In this section | relax the assumption that the EN and the VVC cannot renegotiate at the time of
replacement. This allows us to examine the alocation of control rights. The owner of control rights decides
whether the EN is replaced by the PM. If no renegotiation occurs, contral rights determine the outcome
directly. Evenif thereisrenegotiation, control rights still matter since bargaining occursin the shadow of
threat points that depend on control rights. | assume that the two parties can always achieve efficient
bargaining, so that | can use the generalized Nash bargaining solution. | denote the EN’s bargaining power
by g. For the alocation of control rights | distinguish between EN control and VC control. | also make a
distinction between the casesof [ > 0and [T < 0. The only variables of interest in the original contract are o

and S. | denote their renegotiated values by o~ and/or S*.

EN control with™ >0

If S< S Intheabsence of renegotiation the EN isworse off with replacement. The EN can thus
credibly threaten not to accept replacement. The threat points (i.e., the returnsin the absence of
renegotiation) are given by uen = B + gp and uvc = (1-g)p. The EN can agreeto be replaced after
renegotiation. Thetotal gains from renegotiation are given by [, so that the returns after renegotiation are
uen =uen+ gr anduvc =uvc + (1-g)r. The EN isreplaced and is paid a severance package S* =B + gp
+or =(1-)S"+eS"

If S>S Inthiscasethe EN cannot credibly threaten to refuse areplacement. No renegotiation

occurs, and the EN is replaced for a severance package S.

EN control withT <0
If S< S TheEN prefersnot to be replaced. No renegotiation occurs.
If S>S: TheEN prefersto bereplaced. Sincethe VCisindifferent between replacing or not at
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SR andsince S> S =S - > S the VC prefers not have the replacement at such a high severance.
She can offer renegotiation. The threat points are given by uen = Sand uvc = - S. Thetotal gainsfrom
renegotiation are given by (-), so that the returns after renegotiation are uen = uen + g(-') and uvc = uvc
+ (1-9)(-r"). The EN isnot replaced and is given equity " that satisfies o"p(g") = S+ 6(-T).

VC control with[m >0

If S<S™ TheVC can credibly commit to replacing the EN. No renegotiation occurs, and the VC
replaces the EN for a severance package S.

If S> S In the absence of renegotiation the VC would not want to replace the EN. The threat
points are given by uen = B + gp and uvc = (1-g)p. Thetotal gains from renegotiation are given 1, so that
the returns after renegotiation are uen’ = uen + gr and uvc = uvc + (1-g)r. The EN isreplaced and is paid

aseverance package =B + gp + or = (1-9)S “+ gS™™.

VC control withT <0
Define S°° = ®- (1-g)p(g), where 'RC'’ stands for 'renegotiated continuation.’

If S< S TheVC would want to replace the EN in the absence of renegotiation. The VC could
offer to renegotiate the equity ownership of the EN in order to retain him. The threat points are given by
uen=Sand uvc = - S, and the total gains from renegotiation are given (-1). Because of the EN's wealth
constraint, however, thereis a problem in transferring enough of the gains from renegotiation to the VC.
The EN's equity stake cannot fall below a (if heisn't replaced), and the EN has no wealth to make any side
payment. The VC will accept any renegotiation outcomeif and only if (1-o)p(a”) > @-S. Itfollowsthat
renegotiation isonly feasibleif S> ¢- (1-9)p(g). For S< (- (1-g)p(g) = S no renegotiation can succeed,
and the VC replacesthe EN for S,

If > S >S*: Renegotiation isfeasible. The threat points are given by uen=Sand uvc = - S.
After renegotiation the EN receives an equity stake o~ = Max[g ,a(0)], where o(g) satisfies q(B)p(a () + B
=S+o(-1).

If S>S™ Inthe absence of renegotiation the VC would not want to replace the EN. Thereare no

net gains to be made from renegotiation, so no replacement occurs.

When offering theinitial contract, the EN and the V C anticipate the outcomes of renegotiation.
The EN has to choose whether or not to give the VC control rights. Consider the case of - > 0. We have
aready seenthat m >0and S < S. Suppose that the EN wasin control, and S= S from result 1. Once
11



the VC hasfound a PM, the EN could credibly threaten not to resign. In arenegotiation the EN would offer
to resign in exchange for S* = (1-9)S+ gS'". The benefit of the VC's searchis ¢ - (1-o)p- S° = (1-9)r-
Although the EN eventually resigns, he successfully holds up the VC. In anticipation of being held up, the
VC spends less effort on locating aPM. Whilethe optimal level of search effort is given by

9~ (1-o)p-S* .
m* = M , under EN control the actual level of search effort is given by
- l_a _SR %
mt =2 ( M)p <m* sinceS'>S°>S. Therearetoo few replacements aslong asthe EN isin
control.

Suppose now that the VC wasin control, and S=S. SinceS < S < S, the VC can credibly
commit to replace the EN at S, and thus maintain the efficient amount of search effort m'. | have shown
that:

Result 4: If >0, the optimal contract always gives the V C the contral rights. The optimal severance

packageisgivenby S from result 1.

It isworth stressing the intuition behind result 4. 1f the VC can increase the value of the company
by searching for aPM, she must be given the appropriate incentives. Because the EN may credibly hold up
the benefit if in control, giving the VC control rightsis hecessary to preserve her incentivesto add value.

Consider next the case of [ < 0. If the EN wasin control, he would always refuse any replacement.

If the VC wasin control, and if S< S'%, then | distinguish two cases. If S < S, the VC can commit to
replacethe EN. If S < S < S'F, the VC would not replace the EN, but only use the PM to get the EN to
concede some of his equity ownership. In order to get this concession the VC incurs socialy wasteful
search costs. As aconsequence, any contract with S°° < S’ < S is dominated by another contract that
gives the VVC the same uitility, but induces no search by setting S> S'". The optimal contract therefore
either givesthe EN control, or it gives the VC control and sets S< S7¢.*8

The comparison of VC control and EN control isthus similar to the choice of m = 0 versusm > 0 of
result 2. Whenever m = 0in result 2, we now have that EN control isoptimal. Wheneverm >0and S <
S*inresult 2, VC control is now optimal with thesame S". From case 1 in the appendix we know that this
case may occur. Finaly, if m > 0and S°° < S< S then either EN or VC control with S< S can be

optimal. | have shown the following:
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Result 5: If 1 < 0, then two cases may occur: either EN control is optimal, and the EN is never replaced, or
V/C control isoptimal with S ¢ [0,S7°), so that the VC replaces the EN with a positive probability.

Result 4 and 5 provide the general description of the optimal alocation of control rights. We can
apply result 3, and its corollary, to examine the comparative statics of the optimal control rights. Remember

that y denotes the allocation of control, with y= 0 signifying EN control, and y = 1 signifying VC control.

Result 6: yisa(weakly) decreasing function of by and po, and a (weakly) increasing function of Q and

Result 6 has an important and intuitive interpretation. The decision to give the VC control rightsis
afunction of the benefit of replacing the EN. The larger the private benefit accruing to the EN (high by), the
lessdesirableis VC control. The optimal allocation of control also depends on the ahilities of the EN and
the PM. If the EN has ahigh ability (ahigh value of po), VC control becomesless desirable. If the PM has
ahigh ability (ahigh value of (), the more desirable VC control becomes. Finally, the higher Q, the more
V C control becomes important. We should think of ahigher Q as representing any situation wherethe VC
takes alarger stake in the company. This could be the result of a number of factors, including alarger fund

requirement, greater market power of the VC or lower return prospects by the EN.

5. Theincentive effect of replacement

So far | have assumed that the EN chooses hisleve of private benefit after the replacement
decision. Thisimpliesthat the replacement decision had no effect on the EN’s choice of private benefit. If
the EN consumes a private benefit prior to areplacement decision, however, the allocation of control rights
may influence the EN'’s choice of private benefit. A natural conjecture isthat the fear of being replaced
induces the EN to put greater emphasis on financial return. In thissection | show that thisintuition isvalid
but incomplete. In particular, there exists a second effect that works in the opposite direction: the
uncertainty that the EN may be replaced makes financid return less attractive than the certain consumption
of private benefit. For most parameter ranges the results of section 2 to 4 are not affected if wetakeinto
account these additional incentive effects.

Let A denote the private benefit consumed before any replacement decision may occur, and B
denote the additiona private benefit consumed if no replacement occurred. Wewrite Ugy = A + mS+ (1-

m)(B+gp). Theanaysis of sections 2 to 4 assumed that there is atradeoff between B and p, i.e., it
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implicitly assumed that A isaconstant.” Consider now an alternative model where there is a trade-off

between A and p, i.e., p(A) with pa <0. For simplicity | assumethat B is now a constant.

¢-(1-a)p(A)-S
M

increases the VC's effort to search for aPM. The EN's optimal choice of A isgiven by:®

The VC's search effort is now given by m= , So that ahigher level of A

0
©) 1+ ap, -map, + £(S-B-ap):01

Thefirst two termsin (3) correspond to our previous analysis, where the EN trades off private

benefit and expected financial return. Thethird term shows that the probability of replacement exertsa

negative influence on the EN's incentive to increase firm value. If private benefit is consumed before the
replacement decision, the EN is not certain to benefit from increases in the firm value, while he is certain to
benefit from increases in his private benefit A. As a consequence the EN's desire to extract private benefit
increases. The fourth term concerns the EN's influence on the VC's search intensity. Wheneveys <B +
the EN wants to reduce the VC's search intensity: this induces the EN to reduce his private benefit A. If,
however, S > B 4p, the EN increases his private benefit in order to increase the VC's search.

In the appendix | derive the optimal contract for this model. The most interesting question is
: : : _— 0A :
whether the results of sections 2 to 4 continue to hold. An interesting first result—gﬁétha&) Oifg <

(>) 0.5. A higher severance package S lowers the EN's zeal to reduce the VC's search intensity m, which
induces a higher level of A. But a higher S also reduces m, and thus decreases the EN's desire for private
benefit A. The first effect dominates the second effect if and oglyiD.5. This is then a sufficient (but
not necessary) condition to obtain our previous result thatSS, and all other results continue to hold too.

Similarly, < 0 is also a sufficient condition for this. gif> 0.5 and- > 0, however, it may be that $
S. Forg > 0.5 a higher severance (and thus a lower replacement) induces the EN to choose a lower level
of private benefit. If this effect dominates the standard effect that severance takes away from the EN's
equity, then it may be possible that the optimal contract involves fewer replacements than in a first-best
world. In such a world it may be that the optimal contract has no replacements, everrthdugh

A closely-related extension of this model is to allow the EN's choice of A to affect the productivity

of the PM. If prior to the replacement the EN neglects to take some actions that would benefit the company
but hurt his private benefit, then we might expect that this also impacts the success probability of the
company once a PM takes over the company. Put differently, there may be some irreversibly good or harm

that the EN can do to the company prior to being replaced. The simplest way of modeling this is to assume
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0
that (isan increasing function of p, i.e., g(p) with a—g > 0. Theinteresting implication of thisisthat the

composition of the severance package now matters. This can be seen from examining the EN'’s choice of A,

which is now given by

N1+ m +a—mSB + m a—¢ =02
3) ap, - map, aA(--cno) (Sl-So)appA—

The larger the difference between S; and S, the lower the EN’s choice of A. By making the severance
package more sensitive to the final success of the venture, the EN is more concerned about financia return

even if the company isrun by aPM. It follows that whenever the EN chooses an excessive private benefit it

*

isoptimal toset Ss;=0and S, = E

| have thus shown that vesting may be superior to an outright severance payment. This result
relates well to the empirical fact that venture capital contracts typically do not specify any severance pay.
Thefinancial return of afired founder come mainly from the stock that has already vested at the time of
firing.

6. Therole of wealth constraintsfor the professional manager

So far | have not modeled the identity of the PM. In this section | show that aslong asthe PM is
wealth-constrained, the analysis of sections 2 to 4 continuesto hold. If the PM faces no wealth constraint,
however, the VC may want to replace the EN for additional reasons.

To model the identity of the PM | assume that he too has a trade-off between expected financia
return ¢ and private benefit, which | denote by Bm.>' Suppose first that the PM has no wealth of his own.

In the appendix | show that for alarge class of modelsthe VC can always bargain the PM down to his
reservation utility.”> The VC compensates the PM with a payment of gm in case of success. g is either
equal to zero, is chosen to satisfy the PM’s participation constraint, or may include amoral hazard premium
that the VC prefersto pay in order to increase the likelihood of success.® If the PM succeeds, the VC hasa
return of (1-qm) so that the net benefit of replacing the EN is now given by ¢(1-om) - p(1-a) - S, and the net
benefit to the initial contracting partiesis given by [ = ¢(1-am) - p - B. Subject to these modifications the
analysis of sections 2 to 4 remains unchanged.

Consider now the effect of relaxing the assumption that the PM has no wealth. Indeed, suppose that
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the PM has a sufficiently 'large’ amount of wealth that his wealth constraint is never binding. Because of the
moral hazard of choosing a private benefit, the PM would always acquire all equity, i.e., gm=1. For this
the PM would pay the VC an amount tm = ¢+ Bm . Using this, we have = ¢+ Bm- p(a) - B(a)-

If the PM hasidentical preferences and abilitiesto the EN, i.e., B(a) = Bm(a) < ¢la) = p(a) for all
o, thenwe have r = p(1) + B(1) - p(a) + B(a) > 0. From the analysis of sections 2 to 4 we know that under
these circumstances the optimal contract allows for a positive replacement rate. The reason that the VC
wantsto replace the EN in the first example is not that the PM is necessarily better, but that the PM has
more wealth. This allows for abetter resolution of the moral hazard problem.

If the PM is actualy better, the VC will be even more keen to replacethe EN. Consider, however
the case where the PM isless eager and less able than the EN. In particular suppose that Br(1) = B(g) - &1
with g:> 0 and (1) = p(a) - e2With g2> 0. Inthiscase = - (ext+e2). For small enough 1 and g the analysis
of sections 2 to 4 shows that VVC control with m > 0 may still be optimal. To understand why the VC gets
to replace the EN with aless able and less eager PM remember that the wealth-constrained EN would like to
convert his private benefit into transferable utility to reduce agency costs. The sale of the company to the
PM achievesthis. The PM isableto pay the VC for his consumption of private benefit. By owning the
control rightsthe V C effectively receives an indirect payment of private benefit with probability m. In
return she grants the EN a higher equity share.

If the PM is not wealth constrained, we can think of the PM as a company that is making an
acquisition. The acquirer may want to dismissthe origina entrepreneur and use the entrepreneurial
company for its own strategic purpose. The private benefit can be thought of as the synergistic benefit that
the acquisition has on the acquiring company’s existing businesses.* In this case the control rights of the
V C pertain not so much to the replacement of the entrepreneur, but rather to the financial exit strategy of the
company.

There are some empirical observations that match this aspect of the model. Venture capitalists
typically control the exit decision of their investment companies, and afinancial exit strategy istypically
part of the term sheet (Fenn, Liang and Prowse (1995); Sahlman (1991); Testa (1997)). Blackburn,
Hellmann, K ozinsky and Murphy (1996) also document how a particular acquiring company repeatedly
faced conflicts with the founding entrepreneurs in the process of acquiring entrepreneurial companies. In
this case study founders of the entrepreneurial companies typically left after a clash with the acquiring

company.
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7. Conclusion

This paper examines the relationship between venture capitaists and entrepreneurs from the
perspective of corporate control. | ask why, and under what circumstances, entrepreneurs voluntarily
relinquish the right to appoint the CEO. | show that when venture capitalists have control, they provide
greater effort in finding professional managers that increase the value of the company. Weslth-constrained
entrepreneurs may relingquish control, even if the replacement decision hurts the entrepreneur more than it
benefits the venture capitaists. By examining the optimal contract, | provide rationae for the stylized facts
that venture capitalists tend to control the boards of the companies they invest in, and that entrepreneurs
commonly accept vesting’ of their stock and modest severance packages.

The comparative statics of the model lead to a number of interesting and empirically testable
predictions. The model predicts that the smaller the entrepreneur’s equity stake and the more wealth
constrained the entrepreneur, the more likely isinvestor control. It aso predicts that investor control
should be more frequent the less "abl €’ the founder is as amanager. The founder’slevel of business
experience may serve as a proxy for this, with less experience implying more investor control. Finaly, the
higher the expected quality of professional managers, or the greater their availability, the more we should
expect investor control. The quality and availability of professional managersis difficult to measure
directly, athough it may be argued that professional managers are more readily available in more mature
industries.

One challenge for testing these hypothesesis finding good measures of investor control. The
model, however, provides some guidance. First one may try to measure 'ex-ante’ control of the investor by
analyzing board representation and voting control. Second, one may look at ‘ex-post’ control in terms of
replacement rates for entrepreneurs.

Another issue for testing this model is defining an appropriate sample. The modd interprets the
choice of control structure as a contractual problem that the entrepreneur and the venture capitaist face at
the time of funding. The model then explains why control by the venture capitalist isto be expected under a
certain range of parameters. An aternative interpretation of the model isthat some investors, such as
venture capitalists, specialize in developing investment expertise in the area of corporate governance. Other
investors, such as most private investors, do not develop such an expertise. Entrepreneurs then self-select:
only those willing to yield control rights choose venture capitalists, while the others seek financing with
private investors or other more passive sources of funds. With this interpretation of the model in mind, a

good sampling method would be to consider a set of entrepreneurs that choose between venture capital and

17



other sources of funds, rather than a set of entrepreneurs that have aready chosen to seek venture capital

finance.
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Appendix

The appendix contains the proofsfor all the resultsin the main text, aswell as some technical proofs that
the main text alluded to.

Proof of result 1
The Lagrangian is given by:
L = Uen + Ao(Uen-UEN) + X2(Uvc-Q) + \2(Wentt) + As(-aPe-1) + Aa(Mm-@+S+H(pP(B)(1-a)-a0)) + Asm

where we are maximizing w.r.t. { go,a1,S0,S1.t} . Taking the derivative w.r.t. t we have

oL
o = 1- A1 + A,3. | aninterested in the case where the wealth constraint isbinding, i.e., \>> 0.

Thisimpliest = - Wey and )1 > 1. The Lagrangian hasasolution only if \o> 0, i.e., if not only the VC's
but also the EN'’s participation constraint is satisfied. This requiresthat UEN is not too large, which |
assume. | also need to ensure that the participation of the VC is satisfied. There exists Qo, so that for Q >
Qo, the EN cannot get the project financed, even at the most favorable termsto the VC. Moreover, there
exists Q1 < Qo so that for all Q ¢ [Q1,Q0] the EN needsto give up control in order to alow the VC to make
the required return. Theloss of contral rightsis involuntary from the EN’s perspective, since the project
cannot be financed otherwise. | am interested in the question of when the entrepreneur yields control rights
voluntarily. | therefore assumethat Q < Qi. (For t=-Wgy and 0=0, Qo and Q; are given by Qo =
Uvc(S=0,a=a) and Q: = (1-a)P(a) + Wen.)

Examining the above Lagrangian it isimmediate that S and S; appear only in the form of S=
@SH(1-@)So. Thismeansthat the total size of the severance package matters, but that the composition of the
severance package does not matter. To seethat go=0isoptimal useps>0and 4> 0in

oL
dao

entrepreneur should be given maximal incentives to focus on the financial return of the venture rather than
his private benefit. Thisisbest achieved by compensating the EN with stock rather than a base wage.

=1- A+ A3Pg - A4(1-p) < 04 Theintuition isthat the wealth constrained

0
From eguation (1) in the main text p isafunction of ¢, with % =- ap > (0. Becauseof this
BB
the VC might not want to take all the equity. Indeed there may exist aminimal equity level a below which

the VC would not want to go. Formally we have o-)p _ n-p. where n = (1-a % __(-a)

da 0o a’pg

(20 +0%)(Pes)” | AN .
(1-q) )’60( <0, sothat (1-q)pis
concavein g. Eitherwehaven >pat o =0 (wesay g =0), or thereexistsq > 0sothat n =p, and for al o

>q wehavep -p>0. g isthusthe minimal equity that the VC would always give to the EN.

To simplify the Lagrangian we can thus think of p asafunction of o with ¢ ¢ [a,1], thus replacing
the )3 condition. From equation (2) in the main text we can also think of m asafunction of ¢ and S, thus
replacing the )4 condition. By limiting Sto its relevant range S ¢ [0,S ()] we can also dispose of the \s
condition.

With al these results we can simplify our Lagrangian to L = Ugy + A\ (Uyc-Q). Taking derivatives

> 0. Assuming that pggg is not too negative ( Pggg >

19



L B+ap-S
w.r.t.qandSwehavea— = (1-m)p-/\(l-m)(p-ﬂ)-i(p-n)Sand

oa M
oL B+ ap-S oL B+ ap-S
3 = Tp - (A-1)me. Froma =0weobtain A = pr-)ﬂ- (1-mF;M 7, which we useto
substitute in oL to obtain oL B+ap-S w7 8. The Lagrangian is not necessarily concave,
| | _— — = - . | | | ]
e 3s S~ (1-mM  p-n agreng y

and | take account of that in deriving the optimal contract. | first examine whether the EN would want to
oL
increase the replacement rate from zero by a small amount. Evauating S at S=S"(q) (wherem=0) we

oL I
get s-m 9 Weimmediately see that decreasing Sfrom S'~ is beneficial whenever - > 0. For any

S< S"®wehave m> 0. Whenever the net benefit of bringingin aPM is positive, the optimal contract will
have a positive replacement rate. The optimal severance package S isthus either equal to zero, or it isthe

aL * *
interior. Inthe latter case we set 35" Otoobtain S° = B+ ap-m (1-m )M ﬁ 10 where'lO’ stands
for an interior optimum. | have aready shown that m > 0. It followsthat S < gp+B = S°. Using S°in

* r * * r . -
() wehave m = o + m(1-m )ﬁ > Vll' The optimal replacement rate exceeds the first-
best level. Obviously, if S=0wealso have S< S and again the optimal replacement rate exceeds the
first-best level.

Proof of result 2

To proveresult 2 | develop numerical examples. Let B =y - b, - band
p= P, + y/2D(bh,-b) 12, where b, equals some positive constant. It is straightforward to show that B
+ aP = po+ bo + 0.5Dg” and (1-g)p = (1-a)po + a(1-o)D. Using thiswe can solve Uyc = Q for  and
substitute into Ugy. This allows usto directly identify the optimal choice S. | use the following
assumptions: @=08,p=0,Q=0.124,M =25,D =0.5. The three cases will vary only intheir value for
bo, taking the values b = 0.7, by = 1 and by = 1.4 respectively. All the calculations were performed in
Mathematica and are available upon request.

Table 1 summarizes the main numerical results. As can be seen from Figures 1 to 3 (which show
Ugn as afunction of S over theinterval [0,S'1]), cases 1 to 3 show the possibility of an equilibriumwith S
=0,S £(0,S™) and S = S*" respectively. Figure2isparticularly interesting, asit showsthat Ugy is not
concave everywhere, and that it isincreasing in S near S™.

While we areinterested in these examples mainly for their qualitative result, it is worth mentioning
that the values in table 2 represent intuitive concepts. Their numerical values, however, are sensitive to the
choice of parameters and should not be over-interpreted. For example, in the optimal contract of case 1 the
EN retains 64.42% of the equity. Heis replaced with a probability of 2.74%. His probability of successis
32.21%, compared to 80% with the PM. For the columns 100 and 100Ugy, suppose that the project were
to return $100 if successful. The net loss to replacing the EN isthen given by $11.58 and the expected
utility for the EN is given by $77.90.
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Proof of result 3

In order to examine the comparative statics of this modedl, it is convenient to apply the following
transformation of variable. Let g = - (1-a)p-S. Wecanrewrite (2) asMm = g. Applying this, we
_ o(l —0) o . .
obtain U, =B+ap —w and U, =(1- a)p—m . Wewritethe LagrangianasL = Ugy +
A(Uvc-Q), which is now afunction of o and g. The range over which we maximizeisgiven by o ¢ [a,1]
and g ¢ [0,01], where g1 = - (1-a)p. We solvethis Lagrangian as before. We have B

oL __oN o _r-o . 0 . O _ _,, (@-o)n
=p M A(p—-n) and —= +(A-1) i Setting 3 =0,weget A =1+ (=M
r-o o(l-o)n

Ja 0o M
Wetherefore h oL + W ify whether L i dul d
etherefore have — = . We can now verify whether L is supermodular, an
00 M (p—-n)M? y per

whether the constraint set isincreasing in a particular parameter. If both of these conditions are satisfied,
we know from Milgrom and Roberts (1990) and Milgrom and Shannon (1994) that g is (weakly) increasing
in the particular parameter.

2

00,
3% aq) ™M >0. Moreovera—(p—1>0 It followsthat g is (weakly) increasingin ¢ The

effect on S= - (1-a)p - ¢ isambiguous, since ahigher pincreases S through the first term, but decreases S
through the last term.

Changesin ¢

Changesi oL _1,0l-om g
angesinpe, ——— = +——>.5 >0. Moreover

000(-p,) M (p-n)*M* 0(— o)
(weakly) increasing in (-po), thus (weakly) decreasingin po. The effect on S= - (1-)p - ¢ isambiguous,
since a higher po decreases S through the second term, but increases S through the last term.

=1-a=0. Itfollowsthat gis

h b, 9°L 1 " 90,
angesinby, ——————=—. Moreover

g 900(-b,) M 3(-by)
thus (weakly) decreasing in bo. Moreover, increasesin by (weakly) increase S= - (1-a)p - ¢ through the
last term.

=0. Itfollowsthat g is(weakly) increasing in (-by),

oL z N do
Changesin Q: Inthiscasewe have — = —A , sothat = >0. Moreover — =0. It
| 0Q 000Q ~ (p-n) 0Q

followsthat g is (weakly) increasing in Q. Moreover, increasesin Q (weakly) decrease S= - (1-a)P- o
through the last term.

Joint Control

If I > 0, the EN will only accept replacement if S> S, and the VC will only accept replacement if
S<S™. If S< ST thenthe VC and the EN can renegotiate. Thethreat pointsare given by uen =B + gp
and uvc = (1-o)p, and the total gains from renegotiation are given by . Thereturns after renegotlatlon are
uen =uen+ gr anduvc =uvc + (1-g)r. The EN isreplaced and is paid a severance package S° =B + gp
+0r =(1-)S+gS™. If S < S< S the parties agree to replace the EN for S. If S> S the VC and the
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EN can renegotiate. The threat points are given by uen = B + gp and uvc = (1-¢)p, and the total gains from
renegotiation are given by . The returns after renegotiation are uen = uen + gr and uve = uvc + (1-g)r-.
The EN isreplaced and is paid a severance package S = B + gp + @1 = (1-9)S -+ gS'™".

If I < O, under ajoint control arrangement, both the EN and the VC must agree to the replacement.
The EN will only accept replacement if S> S, and the VC will only accept replacement if S< S™. Since
S > S no agreement to replace the EN can ever be reached.

Weimmediately see that joint control isidentical to EN control for - < 0. For [ > 0 any outcome
under joint control can also be achieved with EN control (but not vice versa). Joint control isthus weakly
dominated by EN contral.

Proof of result 6

The proof of result 6 is analogous to the proof of result 3, except that therange for gisgivenby g ¢

_ da, da,
{0} O (00,01, Where go = (1-a)P(a) - (1-a)p(a). We verify that =0, =a-az20,
- = a(p a(_po)
00, do, _ : -
3(=by) =0 and E = 0. Theconstraint set remains non-decreasing in the parameters of change, so that
0

the analysis of result 3 continuesto hold.
Generality of the assumption that the PM has no bar gaining power

The assumption that the PM never has any bargaining power may seem restrictive, but it turns out
that this can be derived in ageneral way. Consider a game where thereis sequential bargaining: After
writing the initial contract, and after identifying a PM, the VC may renegotiate with the EN and then she
may negotiate with the PM. | will show that this contract can always be written in away to commit the VC
to only accept a bargaining with the PM that extracts all rents (other than efficiency-rents) from the PM.

Consider gm as derived in the main text. Thisleavesthe PM with no rents other than maybe some
efficiency rents (due to the moral hazard problem). If the EN and the VC write a simple contract with some
(a,S) then the PM may be able to extract some surplus (i.e., achieve a higher compensation than qm)
whenever his bargaining power is sufficiently large. But the EN and the VVC can write an alternative
contract that specifies (¢,S) if the VC obtains adeal of om from the PM (which isaverifiable event) and
(a,S) if sheobtainsany am' # am, Where S = (1-am)@(1-a)p+e, £>0. With such a contract the VC either
obtains gm from the PM, or else she hasto pay a severance package S that |eaves her with a negative net
benefit for replacing the EN. As aconsequence, the VC is contractually pre-committed when bargaining
with the PM in away that the only acceptable bargaining outcomeis gm.

One may think that this result depends on the fact the bargaining between the PM and the VC
happenslast. Thisis, however, not the case. Consider the game where the VC bargains first with the PM,
and then has an opportunity to renegotiate with the EN. The VVC can again contractually pre-commit to only
accept am in the bargaining with the PM. For thistheinitial contract between the EN and the VC specifies
the same contingent structure as above. In addition the contract specifiesthat the VC only hastheright to
replace the EN if she obtainsadea of gm fromthe PM. If [ > 0, then the VC is better off not replacing the
EN than having the PM with some ded gm' # am- If T <0, then any ded gm' # amiSasgood as no dedl,
sincethe EN will refuse to bereplaced. This shows that what mattersis not who bargains lagt, but rather
who bargainsfirst. Because the EN and the VC have anatural first-mover advantage’ they can always
extract al rents from the PM. Indeed, similar reasoning to the above also shows that letting the EN, rather
than the V C negotiate does not affect the result that the PM cannot extract any rents.
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Note that this proof differs from the analysis of Bergl6f (1994) which is restricted to debt and equity
contracts. | allow for more general contracts that depend on the bargaining outcome with the third party (
i.e., the PM).

Analysis of the model with the alter native timing assumption

om
The EN's choice of A is determined by+ a p, - ma p, + ﬁ(S- B-ap) = 013.

_(1-a)(s-B-ap)
M

The second order condition is given By = + [(2-m)a

2(1-a)a(p, )
M ] Paa14,

which is satisfied provided that psufficiently negative and M sufficiently large.
- P4 B+ap-S (1-2a)p

~ 0A
We obtain— =

3a A [-(1-m) + M v ] < 015 provided M sufficiently large: a
. . . . . 0A - Pa (1‘ 20’)
larger equity stake induces the EN to reduce his private benefit. Morsgver A M 16. We

have already discussed this derivative in the main text.
Maximizing the Lagrangian L =#&J + ) (Uyc-Q) w.r.t. S we get
oL _ B+ ap-S

0A
s m + M + A[-m+ (1-m)(1-a) pAg] 17. Using the same reasoning as before, we

JL
have) > 1 whenever the wealth constraint is binding. Usg? = 0 to solve fop, and using, > 1 we

0A 5
haveS < B+ ap + (I-mM(1-a)( pA)£ 18. In order to get the result that<&yp + B, a sufficient

(but not necessary) condition is tak 0.5. In this case the analysis of sections 2 to 4 continues to hold.
If o > 0.5 it may still be true that S gp + B but different outcomes may too arise. In particular, it
may be that the optimal contract has too little replacement relative to the first-lpest0 e have & <
S, so that 5< S** < S the analysis of sections 2 to 4 continues to hold. Suppose naw:tHat
oL oL (1-m)(P, ) (1-a)Ra-1)
Evaluating 3s atS =& we getaS (A-Dm+ A Y 19. There are two
effects to increasing S. First, there is the usual negative effect that giving higher severance implies less
equity for the EN which induces him to choose a higher level of private benefit. Now, however, there is a
second effect that a higher severance also reduces the VC's search intensity, which induces the EN to choose
alower level of private benefit. Whenever this second effect dominates the first effect, the optimal contract
has a replacement rate that is smaller than the first-best replacement rate.
It may even be the case that=0, even though replacements are ex-post efficient ( izeQ). To
2
see this evaluat& atS=38% we havea—L - A (P, )" (1-a)(1-2a)
0S 0S M (-A)M

20. Forg > 0.5 and

oL .
I sufficiently small but positiver—= >0 at S = &', so that the optimal replacement rate becomes n

0S

In this case it is not worth it to have even a small amount of replacement. In order to have a small incentive
for the VC to replace the EN, we must have S clos&pss that S >'S. But with such a high S, the EN

strictly prefers to be replaced. He will therefore increase his private benefit to increase the likelihood of
being replaced. This creates an inefficiency that may outweigh the efficiency benefit of replacement.
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Table 1:

Assumptions | @ bo Q M D Po
Casel 0.8 0.7 0.124 25 05 0
Case?2 0.8 1 0.124 25 05 0
Case3 0.8 1.4 0.124 25 05 0
Case 4 1 1.4 0.124 25 05 0
Case5 0.24 0.3 0.1249 5 05 0
Table2:

Results o M p 1001 100Ugy
Cael:S=0 | 64.42% 2.74% 32.21% -11.84 78.17
Casel: S=S" | 54.47% 0% 27.24% 9.82 77.42
Cae2:S=0 | 64.42% 2.74% 32.21% -41.84 107.35
Case2:S=S | 60.35% 1.87% 30.17% -41.07 107.47
Case2: S=S" | 54.47% 0% 27.24% -39.82 107.42
Cae3:S=0 | 64.42% 2.74% 32.21% -83.84 146.25
Case3: S=S" | 54.47% 0% 27.24% -79.82 147.42
Case4:S=0 | 68.39% 357% 34.20% -62.50 146.28
Case4: S=S" | 54.47% 0% 27.24% -50.82 147.42
Case5:S=0 | 55.40% 2.33% 27.70% -26.03 36.79
Case5: S=S" | 51.41% 0% 25.71% -25.10 36.61
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! Some of the literature notes that control may not always be defined as clearly as suggested in the
model of this paper. The important point to note is that the founding entrepreneurs do not have

control.

? In some cases the change in management involves no conflict, notably if founders want to leave
anyway, or if they prefer to stay as board members or functional vice-presidents (such as the COO).
Still, in many cases entrepreneurs resent the professional managers (and vice versal), and the

founders leave the company, either at or shortly after the appointment of anew CEO.

3rvedt ng" isalegd arrangement where the entrepreneurs’ shares are originally held by the

company. Entrepreneurs receivetitle to these shares according to some contractually specified
schedule.

* Demsetz and Lehn (1985) find some evidence that owners of closely-held firms may be concerned with
consuming a private benefit at the expense of their company. They cite the dramatic stock price

increases at Disney after the death of the dominant founder as a suggestive example.

> |t isworth pointing out that there is a significant difference between the activities of venture capitalists

and the typical role of directorsin large public companies. In large companies, directors evaluate and

vote on takeover proposals. But since there is no market for corporate control in start-up companies,

venture capitalists essentially substitute for this market through direct search.

® This paper views the entrepreneur and the venture capitalist as forming a partnership, where each party

can take private actions that affect ajoint value. Based on the work of Crampton, Gibbons and

Klemperer (1987), Minehart and Neeman (1996) also examine efficient control rulesin a model with

private actions taken by both members of the partnership. Their model is different, however, since they

are concerned with avery different control problem, namely the resolution of the partnership where one

party needs to buy out the other.

’ Chan, Siegel and Thakor (1990) use a model with moral hazard to explain the existence of performance
requirements and the allocation of control rightsin venture capital contracts. In their model control

means making actual production decisions. They assume that venture capitalists can replace

entrepreneurs and run the companies themselves. | argue instead that venture capitalists are instrumental

for finding professional managers.

8 | formulate the model in the context of venture capital, where the issue of control is particularly

prominent, but the analysis can be applied more generally to the financing of closely-held firms.

® Technically thisis similar to the standard effort problem in a principal-agent setting.

19 This net benefit measures the unwei ghted sum of utilities of the EN and the VC. It excludes any utility

of the PM, which the VC and the EN would not take into account in their bargaining.

" The interpretation of o as equity is natural in the context of venture capital (see also Admati and

Pfleiderer (1994)). It is straightforward to extend the model to allow for a general distribution of returns

(as opposed to just success or failure). All the insights of the model continue to apply if we defineq as

the expected value of the EN'’s financial stake in the project. This financial stake could consist of any
nonlinear function of the return, i.e., any type of financial securities that satisfies some mild regularity
conditions.

21n the appendix | consider the possibility of joint control, where the EN and the VC must agree on a
decision to bring in the PM. | show that joint control is weakly dominated by EN control, justifying its
omission in the main body of the paper.

13 Indeed, creating a financial structure consisting of several classes of stock with differential voting
power is common practice in venture capital contracts (Fenn, Liang and Prowse (1995); Testa (1997)).
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0°p,
ab,’
15 Throughout the paper, when | use the conditions >0 and [ < O, [- will be evaluated at m = 0.

1% The ambi guous effect of pand po on S can be understood as follows. A higher ¢ (or alower po) cals
for ahigher m. Atagiven S, ahigher ¢ (lower po) already increases the VC'sincentive to search. The
changein Sistherefore only intended to adjust the V C's search incentive, which may have overshot or
undershot its optimal level in direct response to the change in ¢ (po).-

Y This renegotiation outcome isinefficient in the sense that the EN’s wealth constraint prevents joint
utility maximization. If the VC were to make an ex-ante transfer to the EN, then this inefficiency would
disappear and no replacement would occur. Thisis, however, never optimal. The no replacement
outcome can also be obtained from EN control. Moreover, the ex-ante transfer would reduce the EN’s
equny stake, thus increasing agency costs.

® EN control isformally identical to VC control with S> S'". The latter, however, is acounter-
intuitive arrangement, where the VC is given control rights, but the high severance prevents her
from exercising them. We can ignore this arrangement, especially given that thiswould clearly be
an inefficient arrangement if thereis even asmall probability that the EN wants to leave for
exogenous reasons.

A only has an effect on the participation constraint which | assume is satisfied.

2 The second-order condition is negative provided paa is sufficiently negative and M is sufficiently
large, which | assume.

L It is useful to define B = B(p) and B(¢p) as the inverse functions of p(B) and @(Bm). If -Bm'(q) < (>) -
B'(p) for all p=¢, then the marginal loss of private benefit is always lower (higher) for the PM than for
the EN when increasing the success probability. Thisimmediately impliesthat for every o, gpla) > (<)
p(q) Note that this depends only on the derivatives of B(p) and Bm(¢), but not their absolute values.
Through the appropriate choice of B, | normalize the PM’s reservation utility at 0.
0(1-a,)e
oa
gt satisfies Bm(¢p) + amup = O (Where g is chosen to maximize the |eft-hand side expression).

2 Obvi oudly, it can also be interpreted as the private benefit of the managers in the acquiring company,

or a combination of these two effects.

| assume that Pgs = < 0 so that the second-order condition is always satisfied.

Formally, we have gm = Max[0,qmo,aimi1], Where amo is the lowest ¢ satisfying >0 and
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