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Abstract

This paper studies mergers between competing firms and shows that while such mergers reduce the level
of product market competition, they may have an adverse effect on employee incentives. In industries where
value creation depends on innovation and development of new products, mergers are likely to be inefficient
even though they increase the market power of the post-merger firm. In such industries, a stand-alone
structure where independent firms compete both in the product market and in the market for employee
human capital leads to a greater profitability. Furthermore, our analysis shows that multidivisional firms
can improve employee incentives and increase firm value by reducing firm size through a spin-off transaction

although doing so reduces the benefits of operating an internal capital market within the firm.
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1 Introduction

This paper studies the effect of mergers on employee incentives, and develops a theory of firm
organization structure as a function of industry characteristics such as the size of the industry
and the failure probability associated with developing new products in the industry. We show
that in early stage industries with greater human capital intensity, mergers between competing
firms can be inefficient since they may weaken employee incentives. Hence, our paper provides
an explanation for why many mergers fail to create value even though they reduce the level of
competition in the product market. In addition, our analysis suggests that a multidivisional
firm can improve employee incentives and create value by reducing firm size through a spin-off
transaction.

In our model, we consider two firms operating in the same product market where firm value
is created by developing innovations generated by employees. Innovation arises as an outcome
of costly effort exerted by employees. The firms can choose between two types of organization
structure. The first is a stand-alone structure where the two firms operate independently in the
same product market. The second is a merger where the two firms merge into a single firm. The
stand-alone structure and the merger are different in terms of their effect on product market
competition and competition for employee human capital. In the stand-alone structure the two
firms compete with each other in the final goods market. In addition, the presence of two separate
firms in the same product market implies that employees can move from one firm to another,
implying that the firms also compete for employee human capital. The merger combines the
two firms into a single firm, and reduces competition in the product market. At the same time,
the merger also reduces competition for employee human capital by decreasing the number of
stand-alone firms in the industry.

In our model, firm expected profits critically depend on the choice of organization structure.
In the stand-alone structure, greater competition in the product market is costly for firms since it
implies a lower ex post payoff from employee innovations. Further, the stand-alone structure also

leads to greater competition for employee human capital and increases employee rents. Although



higher employee rents imply lower firm payoffs from employee innovations, they may have a
positive effect on ex ante firm profits by improving employee effort. This is because in the
absence of complete contracts, employees face a hold-up problem where they may obtain too low
rents from ex post bargaining with their firm, especially if their bargaining power is low. The
stand-alone structure mitigates employees’ concern about being held-up by their firm because the
presence of multiple firms in the same product market provides the employees with the ability
to move from one firm to another. This, in turn, increases employee rents from obtaining an
innovation, with a positive effect on their incentives.

The merger, in contrast, reduces product market competition between the two firms, with a
positive effect on firm ex post payoff from employee innovations. In addition, the merger provides
the co-insurance benefit typically associated with internal capital markets (as in Stein, 1997) of
having two employees, rather than only one, exerting innovation effort, which can increase the
probability of obtaining an innovation. However, the merger has two adverse effects on employee
incentives: First, it decreases the number of firms in the same product market, and reduces the
extent of competition for human capital. Second, the presence of two employees allows the post-
merger firm to extract greater rents from the employees. Both effects lead to weaker employee
incentives to exert innovation effort. From the firms’ perspective, while the merger always leads
to greater ex post payoff from employee innovations, it can still reduce ex ante firm expected
profits if its negative effects on employee incentives are sufficiently large.!

We show that the two firms, under certain conditions, do not find it desirable to merge even if
doing so provides the post-merger firm with the co-insurance benefit and a greater market power.
This happens precisely because the merger can have a negative effect on employee incentives
to innovate. Hence, our paper offers an explanation for why many mergers fail to create value,
and why mergers might be bad for innovation and development of new products. This result is
particularly relevant given the findings in Hoberg and Phillips (2009) that mergers are motivated

by the desire to introduce and develop new products in order to enter new product markets.

'See Rotemberg and Saloner (1994) for a similar effect of having two employees on ex ante incentives.



A novel result from our analysis is that the positive effect of the stand-alone structure on
employee incentives is most valuable especially in early stage industries with smaller size and
high failure probability. Improving employee incentives by facilitating employee mobility across
competing firms turns out to be very desirable in such industries since, in the absence of employee
mobility, a small market size and high risk inherent in such industries fail to provide sufficient
incentives to innovate. In addition, the desirability of the merger in terms of reducing the level
of product market competition is smaller in newly emerging industries with little horizontal
differentiation. Hence, an interesting implication from our model is that the stand-alone structure
plays a positive role on innovation output in early stage industries with new emerging technologies,
whereas in more mature industries with greater market size and lower failure risk, mergers have
a positive effect on innovation output.

Our results regarding the inefficiency of mergers also imply that a multidivisional firm will
benefit from reducing firm size by undertaking a spin-off transaction. The benefit of a spin-off
transaction in terms of improving employee incentives can be sufficiently large that the firm finds
it optimal to break itself up into two independent firms even though this increases competition
in the product market, employee rents and eliminates the co-insurance advantage of operating
an internal capital market.

We also study firm investment incentives for innovation, and show that a market structure
where stand-alone firms compete can be more innovation-friendly than a monopoly structure
where a larger firm does not face any competition. This is because employee incentives in the
larger firm can be so weak that the firm does not have sufficient incentives to invest towards
innovation. This result arises in spite of the fact that the monopolistic firm is larger, pays lower
employee rents, faces no competition, and enjoys economies of scale, relative to a stand-alone
firm. This finding also implies that firm incentives to invest in innovation will increase after a
spin-off transaction.

Our paper is related to the literature on internal capital markets and the theory of the



firm.? In our model the merger setting exhibits features similar to the internal capital markets
in that the post-merger firm has two employees, allowing the firm to create value as long as at
least one of them is successful. This feature is similar to winner picking advantage of internal
capital markets identified in Stein (1997). In addition, in our model the firm gains a bargaining
advantage when it has two “winners” by playing each winner against the other. Interestingly,
this ex post bargaining advantage may not be always desirable for the firm since it leads to an
ex ante inefficiency by weakening employee incentives. In addition, the merger further increases
the rent extraction ability of the firm by reducing the number of stand-alone firms to which
employees can transfer their human capital. This second effect also has a negative effect on
employee incentives to innovate. In other related work, Mathews and Robinson (2006) examine
how a firm chooses its optimal organizational design as an interaction between product markets
and capital markets. They compare a stand-alone firm and an integrated firm in terms of their
effect on entry deterrence and on predatory capital raising, and show that the integrated firm’s
greater flexibility in resource allocation can deter entry from stand-alone firms when product
markets are uncertain.

Our paper is also related to the literature examining the interaction between location choice
of firms and incentives to undertake relation specific investment. Rotemberg and Saloner (2000)
show that the equilibrium locations of firms and their input suppliers are determined interdepen-
dently in a way to mitigate the hold-up problem between the input suppliers and buyers of inputs.
Similarly, Matouschek and Robert-Nicoud (2005) and Almazan, De Motta and Titman (2007)
study the link between firm location and employee incentives to invest in human capital. Ma-
touschek and Robert-Nicoud (2005) show that the location decision of firms depends on whether
the firm or the employee invests in human capital, and whether human capital investment is
industry-specific or firm-specific. In Almazan et al. (2007), geographical proximity promotes

the development of a competitive labor market, and firms prefer to cluster when employees pay

?See, among others, Certner, Scharfstein and Stein (1994), Scharfstein and Stein (2000), and Fulghieri and
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for their own training, while they locate apart from industry clusters when firms pay for their
employees’ human capital development.?

Although several papers study the existence and the benefits of industry clusters, an important
and unexplored question is to examine the incentives of firms located within the same industry
clusters to merge. Our paper shows that the merger decision depends on its effect on the extent
of the hold-up problem between the post-merger firm and the employees as well as its effect on
the level of competition in the product market. We find that firms will be more willing to cluster,
pay greater employee rents and bear greater competition in the product market especially in
early stage industries, with smaller market size and greater failure probability of developing new
products. As the industry matures, becomes larger, and less risky, firms within the cluster will
find it more desirable to merge to reduce product market competition.

Our paper is related to the literature studying the relation between product market compe-
tition and innovation in the context of an agency problem between firms and managers.? In our
model, competition plays a role in mitigating the extent of the hold-up problem between the
firms and the employees. When the benefit of competition in improving employee incentives is
sufficiently large, the firms choose to operate as stand-alone firms. Otherwise, they merge and
reduce competition in the product market as well as competition for employee human capital.

Our paper suggests that firms in similar product markets may benefit from enhancing em-
ployee mobility by adopting compatible technologies or choosing similar industry standards. This
is because the creation of homogeneous industry standards could facilitate the transferability of
employee human capital from one firm to another. Such practices will be particularly desirable
in emerging industries with greater failure probability since improving employee incentives has
the highest benefit in such industries. Similarly, our model shows why it may be detrimental
for human capital intensive firms to restrict employee mobility by requiring employees to sign
“no-compete” agreements which limit employee ability to work for other firms. Imposing a no-

compete agreement reduces employee incentives to innovate by weakening the outside option of

#See Duranton and Puga (2004) for a review of work on agglomeration economies.
*See, among others, Hart (1983), Scharfstein (1988), and Schmidt (1997).



the employee, ultimately leading to lower innovation output and firm profitability.

Finally, our paper is related to the Industrial Organization literature on upstream and down-
stream competition and vertical integration.” Our paper contributes to this literature by exam-
ining the impact of horizontal (rather than vertical) mergers on the incentives to make relation-
specific investments in an incomplete contracting framework.

The paper is organized as follows. In section 2, we present the basic model, and analyze
the stand-alone structure and the merger. Section 3 examines firm investment incentives for
innovation as a function of firm organizational structure. Section 4 discussed the implications of
our model in the context of spin-off transactions. Section 5 analyzes firm incentives to take ex
ante actions to improve employee mobility. Section 6 presents the empirical predictions of our

model, and Section 7 concludes. All proofs are in the Appendix.

2 The Model

We consider an economy where firms operate in imperfectly competitive markets, both in the final
goods market and the labor market. For analytical tractability we restrict our attention to two
firms and two employees. All agents are risk-neutral and there is no discounting. We assume that
at the beginning of the game each firm is already matched with one of the two employees. We also
assume that the employees have limited wealth and rule out ex ante monetary transfers between
the firms and the employees. The two firms are human capital intensive in the sense that they
create value by developing employee-generated innovations. An innovation involves two stages of
a project. The first stage of the project is performed by the employee and, if successful, generates
an innovation.® The second stage involves the development of the innovation and is performed
by the firm with the collaboration of the employee. We assume that the active participation

of the employee who initially generated the innovation is necessary in the second stage for its

?See, for example, Bolton and Whinston (1991 and 1993), Hart and Tirole (1990) and Chemla (2003), among

others.

®Innovation can be broadly interpreted as any new idea or new product which improves firm profitability.



development into a final product.” Although our initial model assumes that the only necessary
input for generating an innovation is employee effort, in Section 3 we relax this assumption and
study firm innovation incentives in a more realistic setting where employees are able to innovate
only if their firm makes an investment before they exert effort.

The success probability in the first stage of the project depends on effort exerted by the
employee, denoted by e;, © = 1,2. If an employee fails to obtain an innovation, the project is

worthless. Employee effort determines the success probability p of the project such that p;(e;) =

2

e; € [0,1]. Exerting effort is costly: we assume that effort costs are convex and given by %ei
where k measures the unit cost of exerting such effort. We interpret employee effort broadly as
representing the costly investment made by the employee to acquire the knowledge and human
capital necessary for the success of the project.

In our model, employee incentives to exert effort depend on the organizational structure that
their firms choose. The firms either choose to operate stand-alone, or choose to merge into one
single firm. If they choose the stand-alone structure, they operate in the same product market as
separate firms, with each firm having one employee. In this case, it is possible for the employees
to transfer (albeit imperfectly) their innovation and human capital from one firm to the other.
This assumption captures the notion that the presence of other firms in the same product market
enables employees to develop human capital that can be valued outside their current firm. Hence,
the stand-alone structure not only leads to competition in the product market, but also creates
competition for scarce employee human capital, with a positive effect on employee incentives.

If the two firms choose to merge, the post-merger firm operates as a monopolist in the product

market with two employees. This implies that employee innovations can only be developed within

"This assumption implies that if an employee with a successful innovation leaves his firm at the end of the first
stage, the firm cannot implement the innovation without the original employee. Similarly, if the employee leaves
the firm, he cannot implement the innovation by himself but he must join another firm with the resources and
capabilities necessary to implement the innovation. We also assume that the employee needs the firm’s resources
during both stages of the production process, which implies that he can generate an innovation only if he has joined

a firm at the beginning of the game.



the post-merger firm, since there is no rival firm in the product market to which employees can
transfer their innovation. Thus, the merger eliminates competition in the product market as well
as competition for employee human capital.

Note that our assumption that we have only two firms in the product market implies that if
they merge, the new firm will be a monopolist in the product market. In addition, since there will
not be any other firms in the product market, the employees lose their ability to move from one
firm to another. More realistically, after a merger in an industry there will be other independent
firms which will compete with the newly merged firm. In addition, employees of the post-merger
firm will still have the ability to move to other existing firms in the industry. Hence, the merger
will not completely eliminate competition but reduce it. Our assumption that we have only two
firms, and their decision to merge eliminates competition is only for analytical tractability and
simplicity. All we need for our results is that the merger reduces the level of product market
competition as well as competition for employee human capital.

We assume that employee effort is not observable, exposing firms to moral hazard. Follow-
ing Stole and Zwiebel (1996a and 1996b), and in the spirit of Grossman and Hart (1986) and
Hart and Moore (1990), we also assume that the firms and the employees cannot write binding
contracts contingent on the development of successful innovations and that they can withdraw
their participation from the project before the development phase. If an employee generates an
innovation, the allocation of the surplus from the development of the innovation is determined
(as in Stole and Zwiebel, 1996a and 1996b) at the interim date by intra-firm bargaining between
the firm and the employee, before the second stage of the project is performed.®

The outcome of bargaining between the employee and the firm depends on their relative
bargaining power and on each party’s outside option. We assume that each firm’s outside option
while bargaining with its employee is limited by the fact that the firm cannot replace its current

employee with a new one from the general labor market population, but it can only hire an

8For a further discussion on the role of employment at will and renegotiation on surplus allocation, see Stole

and Zwiebel (1996a) and (1996b).



employee from a rival firm in the same product market. This assumption captures the notion
that it is impossible (or infinitely costly) for the firm to continue production by replacing the
original employee with a new one from the generic (unskilled) labor market pool. This assumption
is easy to justify if employees need a training in the first period to produce in the second period.”
The presence of an outside option for the employee depends on whether the employee can transfer
his human capital from one firm to the other. This will be possible only if the employee can move
from his original firm to a rival firm in the same product market, that is, if the firms choose the
stand-alone structure.

Ex post payoffs from developing employee innovations depend on the organization structure
choice of the firms. If the firms operate stand-alone, then the payoff from the project depends on
whether the employees of one or both firms have been successful in the first stage of their project.
If both firms have been successful (that is, if employees at both firms obtain an innovation) the
two firms compete in the development of the innovation. We assume that the two firms engage in
Bertrand competition, which drives project payoff at each firm down to 0.'° If, instead, only one
of the employees succeeds in obtaining an innovation, then the firm with the successful employee
will be a monopolist in the market and the project will generate payoff M > 0.!! If the two
firms merge, and if at least one of the employees is successful in obtaining an innovation, then the
project payoff will be M. Note that, different from the stand-alone structure, if both employees at

the post-merger firm succeeds, the post-merger firm will not face any competition in the product

9Relaxing this assumption and allowing the firm to hire a new employee from the labor market does not change
our results as long as the value created by the firm and the new employee is lower than the value created by the

original employee, due to relationship specific nature of original employee’s effort.

10We make this assumption for analytical tractability. The main results of our paper can be extended to include

different forms of product market competition between the two firms.

'Note that parameter M may be a function of the failure probability of developing new products. To see this,
suppose that conditional on an employee generating an innovation, the success of the development phase of the
innovation is given by an exogenous parameter ¢, and conditional on successful development, the payoff from the
innovation is given by m. In such a setting, the expected payoff at the development phase of an innovation is given
by M = gm. Hence, ex ante, the project payoff M will be lower when the failure probability of developing new

products is higher.
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market, and project payoff will still be M. In the remainder of the paper, we assume M < k to
ensure we have interior solutions.

The game unfolds as follows. At time t = 0, the two firms decide whether to merge or to
stand-alone in the same product market. If the firms decide to merge, the post-merger firm
retains both employees. At ¢ = 1, after observing the organizational choice decision of the firms,
each employee exerts effort which determines the success probability of his project.

At t = 2, the outcome of the first stage of the project is known. If the first stage is successful,
then each employee bargains with his firm over the division of the surplus from the development
of the innovation. The share of the surplus obtained by the employee may be interpreted as
the wage (or bonus) that the employee receives for his contribution necessary for the subsequent
development and commercialization of the innovation. When bargaining with his firm, the em-
ployee captures fraction S of the net joint surplus that depends on his bargaining power, with
B € (0,1). Thus, we will refer to the parameter 8 as employee “bargaining power.”

The payoffs from bargaining depend on the employee outside option which, in turn, depends
on whether the two firms operate stand-alone or merge. If the firms operate stand-alone, employee
human capital can be redeployed at the rival firm. This possibility generates an outside option
for an employee when bargaining with his own firm. Specifically, we assume that the employee
can transfer his innovation to the competing firm, where it can be developed with payoff 6 < M.
We interpret parameter § as measuring the degree of transferability of employee human capital
across firms. We assume initially that § is an exogenous parameter; in Section 5 we allow firms to
choose the value of § endogenously at the time of the organizational structure decision at ¢ = 0.
If the two firms merge into a single firm, the employees cannot transfer their innovation to any
other firm since after the merger, the post-merger firm is the only firm in the product market.
Thus, both the employees and the post-merger firm have zero outside options while bargaining.!?

At t = 3, the payoff is realized and the cash flow is distributed.

20ur assumption that after the merger the employees lose their ability to move to other firms (ie., 6 =0) is
only a normalization. All we need for our results is that employee mobility measured by § and the level of product

market competition are lower in the merger scenario than in the stand-alone scenario.

11



2.1 The stand-alone structure

The stand-alone structure has two important implications. The first is that it exposes the firms
to competition in the product market. This is costly because, when the employees in both firms
are successful, competition in the product market drives payoffs for each firm down to 0. The
second implication of the stand-alone structure is that it creates competition for employee human
capital. The presence of two firms in the same product market implies that the employees can
move from one firm to another, affecting their outside option in bargaining.

The outcome of bargaining between the firms and the employees, and thus the allocation of
the surplus depends on whether only one, or both employees generate an innovation. If only one
employee, say employee ¢, is successful in generating an innovation, he bargains with his firm
over the division of the payoff M. Given that employee j has failed, employee ¢ has the ability
to transfer his innovation, which can be developed at the competing firm j with payoff of §.!3

We model the bargaining game between employee ¢ and firm ¢ as one in which the two parties
make alternating offers under the threat that the bargaining process breaks down with a certain
exogenous probability. If bargaining with firm ¢ breaks down, employee i has the option to start
a new round of bargaining with firm j. Thus, the payoff from bargaining with firm j represents
employee i’'s outside option when bargaining with firm 7. One can show that, as the probability
that the bargaining process breaks down tends to zero, the outcome of the subgame perfect
equilibrium of the bargaining game between firm ¢ and employee ¢ is such that the employee and
the firm receive the value of their outside options (the value that they can obtain in the case of
a breakdown in bargaining), plus the fractions § and 1 — 3, respectively, of the surplus that they

jointly generate net of the sum of their outside options.

3Note that in equilibrium the employees will not transfer their innovation to the rival firm since § < M. It
is straightforward to extend our model such that with some exogenous probability the employees may generate a

higher value when their innovation is developed at the rival firm.

“Note that this division of the surplus corresponds to the Nash-bargaining solution with outside options, in
which the employee’s and the firm’s bargaining powers are, respectively, § and 1 — 5. See Binmore, Rubinstein,

and Wolinski (1986).
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We can determine the payoffs from bargaining between firm ¢ and employee ¢ by proceed-
ing backwards. If bargaining between employee ¢ and firm 7 breaks down, employee i has the
opportunity to bargain with firm j. In this second bargaining game, both employee i and firm
j have zero outside options. Hence, employee ¢ and firm j will share the joint surplus ¢ such
that the employee obtains payoff 5§, which represents employee ¢’s outside option while bar-
gaining with firm ¢. Since employee j has failed to obtain an innovation, firm ¢ has no outside
option. This implies that employee i’s payoff from bargaining with firm 4 is equal to £0 + (M —
B6) = BM + (1 — B)d. Note that this payoff corresponds to the employee’s outside option given
by (84, plus 8 proportion of the total surplus created by employee ¢ and firm i net of the sum of
each party’s outside option, given by S(M — 6 —0). Correspondingly, firm i’s payoff is given by
(1= B)(M — o).

If both employees have been successful, the firms compete in the product market and both
the firms and the employees obtain zero payoff.

In anticipation of his payoff from bargaining, employee i chooses his effort level, denoted by
ef , given the effort level ef exerted by employee j, by maximizing his expected profits denoted
by 77%1_ :

max 73, = e} (1—e])(BM + B(1 — B)8) — = (e)?; 4,5 = 1,2; i # . (1)

s
€

|

Correspondingly, firm 4’s expected profits denoted by ngi, are given by
S =eS1—e1=B)(M —B0); i,j=1,2; i #j 9
g =€ (1—ef) (1= B)(M = 50); 4,j =1,2; i # j. (2)

The first-order condition of (1) provides employee i’s optimal response, given employee j’s choice

of effort, as follows:

_ S _ LS _eS)B(1
5(e5) = (1 6])(5Mk+ﬁ(1 B)o) _ BM e]BMJr(kl e7)B(1 5)5;2',3':1,2;175]’. 3)

Examination of (3) reveals that the stand-alone structure has two effects on employee incentives
to exert effort. The first effect, captured by the term —ef BM, is negative and reflects the
reduction in employee payoff due to competition in the product market. If employee j at the

rival firm obtains an innovation, which occurs with probability ef , competition in the product
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market drives project payoff to zero, with a negative impact on employee i’s effort. The second
effect, captured by the term (1 — ef),@(l — [3)d, is positive and originates from the property that
the two firms compete for employee human capital. Since employee i’s innovation is valuable
at his current firm as well as at the rival firm, this creates an outside option for the employee,
and enables him to extract greater rents from his firm, enhancing his incentives to exert effort.
Note that this effect arises only when the employee at the rival firm fails, which happens with
probability 1 — ef .

The following lemma presents the Nash-equilibrium of the effort subgame in the stand-alone

structure, and the corresponding expected profits of the employees and the firms.

Lemma 1 The Nash-equilibrium of the effort subgame under the stand-alone structure is given

by:

Sx _ Sk __ Sx _ ﬁM"i_ﬁ(l_ﬁ)(s
TS T TR BM BB )

The corresponding expected profits for the employees and the firms are given by:

s _ k(M +5(1-p)d)?
B ™ 2k + BM + B(1 - B)o)?’
s _ HA=B)(BM B0 - B0 (M - 58) ., ©
f (k+ BM + B(1 — B)5)? T

i=1,2, (5)

The following lemma presents some useful properties of the equilibrium effort level in the

stand-alone structure.

Sx

Lemma 2 The equilibrium effort level in the stand-alone structure, e°*, is increasing in the

level of project payoff M, in the employee bargaining power 3, and in the degree of human capital

mobility §:
' aeS* Sx 865*

Oe
D91

>0, i) a3 >0, 1) 9% > 0.

. 2 ,S*
Furthermore: (iv) 25§M < 0.

The level of effort is increasing in both project payoff M and employee bargaining power [,

since both parameters increase employee expected profits from exerting effort to innovate, giving
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(i) and (ii). In addition, since the two firms compete for employee human capital, this creates
an outside option for the employees, with a positive effect on incentives to exert effort, giving
(#i). Interestingly, the positive effect of the employee outside option ¢ on incentives is stronger
when innovation payoff M is smaller, giving (iv). The intuition is that smaller M implies lower
employee effort, all else constant. Hence, the benefit of the outside option in terms of improving
employee incentives is greater for lower values of M.

It is straightforward to show that the first-best level of effort in the stand-alone structure is
given by e%} = MLHC Comparing e°* to efp’jg reveals that there is always underinvestment in
equilibrium since contracts are incomplete and the employees share part of the ex post surplus
with their firms. Importantly, the employee outside option ¢ reduces the extent of underinvest-

ment by increasing the rent extraction ability of the employees, reflected by the property that

6(615;%765*)
95 < 0.

Having examined the effect of employee outside option on employee effort, we now turn our
attention to its effect on firm expected profits. Firm expected profits depend on employee effort
and ex-post firm payoffs from developing employee innovations. If both employees are successful
in generating an innovation, competition in the product market drives innovation payoff to zero
for both firms. If only one employee is successful, the successful employee uses his outside option
of moving to the competing firm to extract greater rents from his current firm, reducing his
firm’s ex post rents. Although the employee outside option has a negative effect on ex post firm
payoffs, its overall effect on firm expected profits can be positive if employee bargaining power
is sufficiently low. The intuition is that, in the absence of the outside option, a low employee
bargaining power implies weak incentives and, thus, a low probability of obtaining an innovation.
Hence, in such case, employee outside option is more desirable in terms of its role in improving
employee incentives. In addition, when  is low, the additional rent extraction ability of the
employee is not too costly for the firm. This can be seen by noting that the cost of an increase in
J in terms of reducing ex post firm payoff given by (1 — 3)(M — 39) is smaller for smaller 5. The

following lemma presents the net effect of the employee outside option on firm expected profits
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formally.

Lemma 3 Firm expected profits are increasing in 6 if employee bargaining power is sufficiently
Sx

0
low, that 1is, % >0,i=1,2 for 8 < ° where 8° is defined in the Appendiz.
This result suggests that for sufficiently low values of employee bargaining power the firms
benefit from an increase in § even though it increases the rents extracted by the employees.
One interesting implication from this result is that the firms may benefit from taking actions to

increase the outside option of their employees. We examine this possibility in detail in Section 5.

2.2 The merger

If the two firms decide to merge, the post-merger firm retains both employees.!” As before,
after the firms make the organization structure choice, each employee exerts effort eZM 1=1,2,
which determines the probability of generating an innovation. We assume that the innovations
generated by the two employees are perfect substitutes, and that the post-merger firm implements
only one of the employee innovations in the case both employees generate an innovation.!6

The merger has implications both for the level of product market competition and the level of
competition for employee human capital. Recall that under the stand-alone structure, when the
employees of both firms are successful in generating an innovation, competition in the product
market drives payoffs to zero. After the merger, in contrast, the post-merger firm obtains a
positive payoftf from employee innovations even when both employees are successful, since the
merger combines previously competing two firms into a single firm with a monopoly position.
The merger also affects competition for employee human capital. This is because after the
merger there is no rival firm to which the employees can transfer their innovation. This implies

that the employees lose their outside option when they bargain with the post-merger firm.'”

151t is straightforward to prove that, under our assumption M < k, it is optimal for the post-merger firm to

retain both employees rather than downsizing by firing one of them.
'6See Rotemberg and Saloner (1994) for a similar assumption.

1"Recall that our assumption that the merger eliminates competition in the product market and employee outside
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Notably, the merger not only eliminates the outside option of the employees, but it also
creates an outside option for the post-merger firm. This is because when both employees are
successful, the firm has two employee innovations to choose from. This means that, if bargaining
with one employee breaks down, the firm still has the option of developing the other employee’s
innovation. Hence, the presence of a second employee provides the firm with an “outside option”,
which allows the firm to extract greater rents from each employee, compared to the stand-alone
structure where the firms have no outside option.'®

Finally, the merger provides a co-insurance benefit from having two employees. In other words,
the post-merger firm is able to develop an innovation as long as at least one of the employees is
successful, which can be greater than the probability of developing an innovation for a stand-alone
firm with only one employee.!’

We now proceed with the derivation of firm and employee payoffs under the merger. First,
consider the simpler case where only one employee generates an innovation. Since the post-merger
firm is a monopolist, and only one employee has an innovation, both the firm and the employee
have zero outside options when they bargain. Thus, the employee will obtain payoff SM, and the
firm will retain the remainder payoff, (1 — )M. Notice that, with respect to the stand-alone
structure, the employee loses his outside option 4.

If both employees generate an innovation, we assume that the firm selects randomly and with

equal probability one of the two employee innovations to develop. The selected employee, say

employee i, will then bargain with the firm for his share of the surplus. As before, the two parties

option is for analytical tractability. All we need for our results is that the merger reduces competition in the final

good market and in the market for employee human capital.

18Note that the observation that the post-merger firm extracts greater rents when it employs more than one
employee is similar to the result in Stole and Zwiebel (1996a and 1996b), who show that firms may overemploy in

order to gain a bargaining advantage in wage negotiations with their employees.

YNote that if the success probability e of obtaining an innovation is exogenously given, the overall probability
of an innovation is always greater in the merger scenario than in the stand-alone scenario. However, given that the
merger has adverse effects on endogenous success probability of obtaining an innovation, the post-merger firm can

experience a lower innovation probability.
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make alternating offers under the threat that the bargaining process breaks down with a certain
exogenous probability. The difference with the stand-alone structure is that while bargaining
with employee i, the firm has the option of developing the innovation generated by employee j,
if bargaining between the firm and employee ¢ breaks down. Thus, the payoff from bargaining
with employee j represents the firm’s outside option when bargaining with employee i. Hence,
the merger creates an outside option for the post-merger firm.

We can determine the payoffs of the bargaining game between the firm and employee ¢ by pro-
ceeding backwards. If bargaining with employee ¢ breaks down, the firm bargains with employee
7. In this second bargaining game, both employee 7 and the firm have zero outside options. The
employee and the firm will therefore divide the joint surplus according to their bargaining power,
obtaining SM and (1 — 5)M, respectively.

The firm’s payoff from bargaining with employee j, given by (1 — 8)M, represents the firm’s
outside option while bargaining with employee i. In contrast, employee ¢ has no outside option
given that there are no other firms to which he can transfer his innovation. This implies that
employee i’s payoff from bargaining with the firm is now equal to 3(M— (1 — f)M ) = B*M.
Furthermore, since employee 7’s innovation is chosen with probability %, his expected payoff is
BQTM. Correspondingly, the firm’s payoff is given by (1—8)M+(1—8)(M —(1—-8)M) = (1—5%) M.
Since (1 — %)M > (1 — )M, the post-merger firm with two employees extracts greater rents
than each stand-alone firm with one employee only.

Importantly, employee and firm payoffs when both employees are successful in the merger
scenario are different from those in the stand-alone structure for two reasons: First, the monopoly
position of the firm implies that the total payoff from employee innovations is always M as long
as at least one employee succeeds in generating an innovation. Second, in the merger scenario
the ability to play the employees against each other creates a bargaining advantage for the post-
merger firm and allows the firm to extract greater rents from the employees.

In anticipation of his payoff from bargaining with the firm, given the effort level ej-\/[ chosen by

employee j, employee 7 chooses his effort level, eZM , by maximizing his expected profits, denoted
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The expected profits of the post-merger firm denoted by 7rj\F4 are given by:
mi = el e} (1= )M + el (1 —ef )1 = B)M + e (1 - e!)(1 = B)M; i,j = 1,2 i #]. (8)

The first-order condition of (7) provides employee i’s optimal response, given employee j’s effort

choice, as follows:

M2 —eM(2 -

From (9), it can be immediately seen that employee i’s effort is a decreasing function of employee
j’s effort, due to the firm’s ability to extract greater surplus from each employee in the state
where both employees are successful.

The following lemma presents the equilibrium level of employee effort in the merger scenario,

and the expected profits of the employees and the post-merger firm.

Lemma 4 The Nash-equilibrium of the effort subgame under the merger is given by:

26M
M x M * Mx
. pr— . = f— . 1
‘@ T4 = ok + B(2 — B)M (10)
The corresponding expected profits of the employees and the firm are given by:
2k 3% M?
M .
Skt se-pap P -
48(1 - B)(2 M)M?

(2k +BM(2 - B))*

Relative to the stand-alone structure, the merger has three effects on employee incentives to
exert effort. The first is positive, and due to the merger’s role in eliminating competition in
the product market. In the state where both employees are successful, each employee obtains
a positive payoff (as opposed to obtaining zero payoff in the stand-alone structure), and exerts
higher effort, all else constant. The magnitude of this effect increases in M. The second effect

is negative, and stems from the fact that the merger eliminates competition for employee human
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capital. Since after the merger there are no rival firms to which the employees can transfer their
innovation, they lose their outside option when they bargain with the firm, obtain lower rents, and
have lower incentives to exert effort. The magnitude of this negative effect is stronger for lower
values of §. The third effect is again negative, and arises from the ability of the post-merger firm
to induce competition between the employees in the state where both employees are successful.
Having two employees to bargain with creates an outside option for the post-merger firm and
allows the firm to extract a greater surplus from each employee. In addition, the firm’s ability to
choose from two employee innovations implies that for each employee there is only 50% chance
that his innovation will be selected for development, further reducing employee expected rents.
The following proposition compares the level of employee effort in the merger scenario to that

in the stand-alone structure.

Proposition 1 The level of effort under the stand-alone structure is greater than that under the
merger if and only if M < M and § > § where M and § are defined in the Appendix. Furthermore,

oM

The net impact of the stand-alone structure, relative to the merger, on employee effort is the
outcome of two opposing effects. On the one hand, the stand-alone structure lowers the payoff
from the innovation when both employees are successful, due to competition in the product
market, with a negative effect on incentives. The magnitude of this negative effect increases
with M. On the other hand, the stand-alone structure creates competition for employee human
capital and allows the employees to extract greater rents, with a positive effect on their effort
incentives. The magnitude of this positive effect increases in . When the value of the outside
option is sufficiently large and when the level of product market competition is sufficiently low,
that is, when § > ¢ and M < M, the positive effect dominates the negative one, and the level of
effort in the stand-alone structure is greater than that under the merger.

Furthermore, the threshold level M is lower when employee bargaining power is greater. This

means that the merger is more likely to lead to greater effort when employee bargaining power
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is already sufficiently large, and thus when the benefit of the outside option on employee effort
is not too desirable.

We now turn to the firms’ decision to merge or to remain stand-alone. The merger affects
firm expected profits in two ways: ex ante, through its impact on employee incentives and ex
post through the impact on the post-merger firm’s payoff from employee innovations. As we
discussed above, while the merger’s overall effect on employee incentives is ambiguous, its effect
on the firm’s ex-post payoff from employee innovations is always positive. This is because the
merger eliminates both competition in the product market and competition for employee human
capital, leading to an increase in ex post payoffs for the firm. Moreover, the merger creates an
outside option for the firm in case both employees are successful, allowing the firm to extract
greater surplus from the employees. The following proposition characterizes the firms’ choice of

organization structure.

Proposition 2 (i) If 0 < f < 5%, there are unique values M¢ and 6¢, defined in the Appendiz,
such that for M < Mc and 0 > d¢ the two firms obtain greater expected profits under the stand-
alone structure than the merger and, hence, choose the stand-alone structure. (ii) If B > B5 the

OMc

two firms obtain greater expected profits with the merger. Furthermore, 5 < 0, and > 0.

M
ok

Since ex ante firm expected profits depend on employee effort and firms’ ex post payoffs from
employee innovations, intuitively one can expect that the firms obtain greater expected profits in
the stand-alone structure only when its benefits in terms of greater employee effort are sufficiently
valuable to the firm and when it does not cost too much for the firms due to the employees’ greater
rent extraction ability.

Proposition 2 confirms this intuition. When employee bargaining power is sufficiently large,
that is, when 8 > 8°, employee incentives to exert effort are already strong even with no employee
outside option. Hence, the two firms find it desirable to merge to enjoy the co-insurance benefit
and a greater market power, given that the merger has only a negligible negative effect on
employee incentives. In contrast, when employee bargaining power is low, that is, when 8 < 87,

providing the employees with better incentives becomes particularly important for the firms.
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This implies that the two firms prefer the stand-alone structure, provided that the benefit of
the stand-alone structure on incentives, as measured by ¢ is sufficiently large, and its cost from
potential loss of M due to product market competition is not too large.

Finally, note that the threshold level My is decreasing in 8 and increasing in k. The first
property confirms the earlier intuition regarding the importance of enhancing employee incentives
especially when employees have a low bargaining power. If we interpret k£ as a measure of the
human capital intensity of the innovative project, the second property implies that the firms
are more likely to choose the stand-alone structure in industries characterized by a greater level
of human capital intensity. In such industries, motivating employee effort is key to innovation
generation, and hence, the stand-alone structure becomes more desirable relative to mergers due
to its positive effect on employee rent extraction ability. Conversely, the merger is more likely
to be profitable in industries with a lower human capital intensity and greater physical capital

intensity, that is, in sectors where motivating employee incentives is less critical.

3 Organization Structure and Firm Investment Incentives

Our analysis so far has assumed that innovation generation requires only employee effort, and
hence, focused on the effect of the organizational structure on employee incentives to exert in-
novation effort. In this section, we extend our analysis such that we model firm incentives to
invest in innovation, and show that firm organization structure has an important effect on the
innovation incentives of the firms as well.

We extend our basic model such that a necessary condition for employees to generate an
innovation is that their firms make an initial investment before employees exert costly effort. This
investment can be viewed as firms investing in physical assets that are necessary for employees
to be able to generate new innovative ideas. Alternatively, it can be seen as firms investing
in employee human capital, such as innovation-specific training that employees need to receive
before working towards innovative projects.

We analyze firm incentives in two different organization structures. In the first one, the two
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firms operate as stand-alone and, as before, face competition both in the product market and
in the market for employee human capital. In the second structure, we consider a firm with a
larger scale with two employees (or divisions) and a monopoly position in the product market.
In addition, we assume that the two-divisional firm has a synergy advantage due to economies of
scale in financing the initial investment required to operate two divisions. We then compare firm
incentives to make the initial investment under the two organization structures, and show that,
under certain parameter values, the firms in the stand-alone organization structure have indeed
the incentives to invest in innovation while the larger firm does not have sufficient incentives to
invest in innovation. This result is remarkable since the two firms prefer operating as a stand-alone
firm as opposed to operating as a larger firm enjoying economies of scale and no competition.

We modify our model as follows. At t = 0, if the two firms operate stand-alone, each firm
must incur an initial investment I > 0 so that its employee has access to the resources necessary
to work towards an innovative idea. In contrast, if there is only one firm in the product market
operating as a monopolist with two employees/divisions, the necessary initial investment is K 1.
We assume 1 < K < 2 which implies that the larger firm, relative to the stand-alone firms, enjoys
economies of scale due to having two employees, or operating two divisions.

The following proposition presents that there is an equilibrium in which the stand-alone
structure, where each firm incurs I is profitable and thus viable, while the market structure
where the larger firm incurs K1 is not profitable and, thus not viable. In other words, in this
equilibrium, the stand-alone structure where the two smaller firms compete in the product market
leads to positive firm expected profits, net of investment costs I while the monopoly structure
does not provide sufficient incentives to incur the initial cost K1 despite the cost advantage of

the larger firm.

Proposition 3 Let 8 < ,BS, b <6 <M and M < Mg. There exists 11 and Iy defined in the
appendiz such that if Iy < I < Iy the stand-alone firms invest in innovation while the larger

momnopoly firm does not.

Proposition 3 has several implications for the organization and market structure of early stage
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industries characterized by a greater degree of hold-up problem where employees could extract
very small rents from the innovative ideas they generate. First, it suggests that in such industries
firms with smaller size have greater incentives to invest in innovation. This is because the stand-
alone structure results in stronger employee incentives, which in turn increases firm profitability
and feeds back into the firms’ willingness to invest in innovation.

The second implication of Proposition 3 is that in early stage industries exposed to the hold-
up problem, a competitive market may be profitable in terms of firm expected profits than a
monopoly structure. This implies that in such industries innovation is more likely to thrive in a
competitive setting while a monopolistic structure may stifle innovation. The intuition for this
result is that the competitive setting provides the employees with stronger incentives to exert
effort, increases firm expected profits, and hence, increases the willingness of the firms to invest
in innovation in the first place. In the monopoly structure, however, since employee mobility is
lower, and the employees are more likely to be help up by the firm, employee effort and innovation

probability are lower. This, in turn, reduces the firm’s willingness to invest in innovation.

4 Spin-offs

Section 2 of our paper showed that, under certain conditions, the merger leads to lower firm
profits than the stand-alone structure. This result implies that a firm with two divisions will
benefit from a spin-off transaction by establishing one of the divisions as a new firm even if
by doing so the firm creates its own competition. After the spin-off, the parent firm has only
one employee/division and hence loses its bargaining advantage from having two employees. In
addition, there is now a new independent firm to which the employee of the parent firm can
transfer his human capital. Although both of these effects are costly for the parent firm ex post,
they may still lead to greater firm value by increasing ex ante employee incentives. These results
are consistent with the empirical findings that announcement of spin-off transactions generate
positive cumulative abnormal returns for parent firms (Hite and Owers, 1983, Miles and Rosenfeld,

1983, and Schipper and Smith 1983).
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It will be straightforward to modify our model such that the new firm established through
the spin-off does not compete in the same product market as the parent firm. In such a situation,
on one hand, the incentives for the spin-off will be greater given that the parent firm does not
face competition from the new firm. On the other hand, if the new established firm is unrelated
to the parent firm, the employee of the parent firm will not gain a significant increase in his rent
extraction ability since the value of his human capital at the new firm will be rather low given
that the new firm is in a different product market than the parent firm. Hence, both the costs and
the benefits of undertaking a spin-off transaction will be smaller the more unrelated the spun-off
division to the parent firm, with an ambiguous overall effect.

Our results from Section 3 on firm investment incentives has also implications for spin-offs.
Our analysis suggests that a two-divisional firm will have greater investment incentives after
a spin-off, although the spin-off eliminates advantages similar to those of an internal capital
market. In our model, the firm with two employees enjoys two benefits. The first is the co-
insurance benefit, associated with internal capital markets, in that the firm can create value even
if one employee fails. In other words, instead of relying on only one employee/division, the firm
with two divisions may experience a higher probability of being able to bring a new product to the
market. The second benefit is that the firm enjoys economies of scale from operating two similar
divisions under the same roof. Our analysis suggests that it is possible that the positive effect of
the spin-off on employee incentives outweighs these two benefits, and firm expected profits can be
greater after the spin-off. This, in turn, reinforces the investment incentives of the parent firm.
This result is consistent with Dittmar and Shivdasani (2000) who show that parent firms tend
to increase their rate of investment after they divest businesses. Our paper provides a potential
explanation for this finding that reducing firm size improves employee incentives and employee
productivity (effort), which, in turn, increases firm investment incentives.

Our analysis has also implications for employee spin-outs where employees of existing firms
leave their current firm to start their own business. Our paper suggests that especially human

capital intensive firms in newly developing industries can benefit from spin-out transactions al-
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though new firms started by current employees may create competition for existing firms both in

the product market and for employee human capital.

5 Human capital mobility

In the previous sections we showed that the stand-alone structure can be more desirable than
the merger due to its positive effect on the ability of the employees to move to a rival firm, even
if this benefit comes at the expense of paying greater employee rents and facing competition in
the product market. This result suggests that the firms in the stand-alone structure may find
it desirable to take ex ante actions that increase the ex post level of human capital mobility, as
measured by parameter 0.

Firms can affect the degree of transferability of employee human capital in a number of ways.
For example, the stringency of the no-compete agreements that firms impose on their employees at
the time they join the firm influences employee ability to move to competing firms. Alternatively,
the location choice of firms has an effect on employee mobility in that employees of firms located
within industry clusters will find it easier to move from one firm to another. In addition, firms can
cooperate and jointly agree to select common industry standards, such as compatible technologies
and protocols, so that employee skills and human capital can be valuable outside their current
firm. Finally, firms can ex ante coordinate policies on hiring employees from competing firms,
making employee transfer across rival firms easier or more difficult.

In this section, we examine firms’ ex ante incentives to increase employee mobility, character-
ized in our model by a high level of §, or impede employee mobility by choosing a low level of §.
We modify the basic model as follows. At t = 0, the two firms individually and simultaneously
choose the degree of mobility of their employees, with firm ¢ setting §; with 0 < §; < M in order
to maximize its own expected profits. For simplicity, we assume that the firms do not incur any
cost in choosing §; > 0.20 The rest of the game remains as in Section 2.

Proceeding backward, employee i exerts effort ef (05,0) in order to maximize his expected

20Tt is possible to extend the analysis such that it is costly for the firms to choose a positive level of 4.
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profits, given by 77%1_ (04,05):

max T, (00,05) = € (1= €])(BM + B(1 = B)6) — 5 (e7)% inj = 1,2 i #5. (13)
€; (04,05

The first-order condition of (13) provides employee i’s optimal response, given employee j’s choice

of effort, as follows:

1—e?)(BM + B(1 - B)d;
ks L ) RS (14)
Setting e}s = ef , and solving (14) for ef yields the Nash-equilibrium level of effort chosen by the

two employees, denoted by e?*(;,;):

(BM + (1 = B)i) (k — M — (1 — B)4;)
k? — (BM + B(1 = B)é:) (BM + B(1 — B)d;)

e;*(61,65) = (15)

By direct differentiation, it is easy to verify that equilibrium effort level for employee i, ef *(94,95),
is increasing in the degree of his own human capital mobility §;, and decreasing in the degree
of employee mobility of the employee at the rival firm, 6;. This observation implies that by
increasing the mobility of its own employee, each firm can not only improve the effort level of its
own employee, but also lower the effort level at the rival firm. Hence, an increase in J; provides
firm ¢ with a strategic advantage by decreasing the innovation effort at firm j.

Given the level of employee effort, ef*(éiﬁj), firm ¢ chooses §; to maximize its expected

profits, denoted by ﬂf;i(éi, Ok
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e (1 —ef)(1— B)(M — B8;); i,j =1,2; i # j; (16)

st.0 < 8§ < M. (17)

There are three factors affecting firm 4's choice of §;. The first is the direct effect of an increase
in §; on employee i’s incentives to exert effort: an increase in §; increases the probability that
firm ¢ obtains an innovation. The second factor is strategic, and derives from the fact that an
increase in §; leads, all else equal, to a lower level of employee effort at the rival firm, creating a
strategic advantage for firm ¢. Since firm ¢ obtains greater payoff when it is the sole innovator,

which happens with probability eiS (1— ef ), these two factors always lead firm i to prefer a greater
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value of §;. Because the benefit of an increase in § in improving the innovation probability is
greater for lower values of employee bargaining power, the two firms will find it most desirable
to enhance employee mobility for lower values of 5. The third factor is negative, and due to the
impact of an increase in §; on firm ex post payoffs from employee innovations. A greater value
of §; increases the rent extraction ability of employee ¢ and, therefore, lowers firm i’s ex-post
payoff, as reflected by the term M — 36, in (16). All else equal, the cost of increasing d; for firm
1, in terms of the loss of rents to the employee, is smaller for lower values of employee bargaining

power 3. The following proposition characterizes the Nash-equilibrium level of §;.

Proposition 4 The unique Nash-equilibrium level of §; denoted by 3*, is given by

M if B<By;
~X ~k A>I<_ A 2_ 25 3 _ D] i ~ ~
i=0;=0 =9 §=EAEVEA if B < B < By;

0 if B> B,

with 86/06 < 0 and d6/OM > 0 where B, and By are defined in the Appendiz. Furthermore,
8B3,/0M > 0 and OB4/OM > 0.

The Nash-equilibrium level of ¢ is (weakly) decreasing in employee bargaining power 3. This
is because the importance of improving employee incentives by providing better outside options
is greater at lower levels of employee bargaining power. In addition, as noted above, the cost
to the firms of increasing ¢ is smaller at lower levels of employee bargaining power. These two
observations together imply that disa decreasing function of 5.

The property that the Nash-equilibrium level of § is (weakly) increasing in the payoff M is
an implication of the direct effect of employee mobility on employee incentives to innovate, and
its strategic effect discussed above. The intuition is that, under product market competition, the
firms obtain the monopoly payoff M only in the state where their employee is successful while
the employee at the rival firm fails. This means that each firm has the desire to increase the
probability of this state by promoting the effort of its own employee and reducing the effort of

the employee at the competing firm. The benefit of increasing the probability of this outcome is
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greater when the potential payoff M from the innovation is larger, leading to a positive relation
between employee mobility  and project payoff M. Finally, consistent with this argument, we
obtain 83, /0M > 0 and df3,/0M > 0.

Our analysis in this section suggests that firms can benefit from being closer to similar firms
to improve employee incentives, and their desire to do so is greater when employees are more
vulnerable to opportunistic behavior by their firms, that is, when they have lower bargaining
power. In addition, firms are less likely to adopt clauses restricting employee mobility especially
when there is more to gain from being ahead of the competing firms, that is, when payoff M is
greater. Finally, our analysis has the implication that firms individually may find it desirable
to establish common industry standards and protocols to facilitate employee mobility within an

industry.

6 Empirical implications

In our paper employee ex post rents from the development of new products depend on employee
bargaining power 5. One potential interpretation of parameter J is that it depends on the severity
of the hold-up problem that employees are subject to in ex post negotiations with their firms.
Hence, lower 8 implies lower employee rents and a greater degree of the hold-up problem.

The second critical parameter in our model is the ex post payoff from employee innovations
measured by M. This parameter can be interpreted as the size of the industry for new products.
It may also be seen as a function of the failure probability of developing new products (see
footnote 10). This leads to the interpretation that early stage industries with smaller market
size and greater failure probability of developing new products will be characterized with smaller
value of M.

The third important parameter of our model is k, the unit cost of exerting innovation effort.
Since, all else constant, a higher value of k implies a lower success probability of generating a
new product, riskier projects with larger failure rates and greater human capital intensity will

have greater k.
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The main results of our paper lead to the following predictions.

(i) Stand-alone structures will lead to greater innovation probability, relative to mergers, when
employees are more prone to the hold-up problem. This prediction is consistent with the finding in
Seru (2007) that single-division firms are more innovative than multidivisional firms. Our model
suggests that the difference in innovation output between single and multidivisional firms will be
greater when the extent of the hold-up problem employees are subject to is larger.

(7i) Stand-alone structures will result in greater innovation probability in early stage industries
with smaller market size and greater risk of developing new products. This prediction is due to
our result that enhancing employee incentives through employee outside option is most valuable
for lower values of M.

Our result that the stand-alone structure in our model is more innovation-friendly than merg-
ers for lower values of M also suggests that firms will gain from being closer to similar firms,
especially in emerging industries with smaller market size and greater failure probability, leading
to the following prediction:

(iii) Industry clusters where firms in similar product markets locate within close geographical
distances are more likely to emerge in earlier stages of an industry. As the industry develops and
becomes more mature, the incentives of firms within an industry cluster to merge will be greater.

In our model, in equilibrium the firms are more likely to choose the stand-alone structure than
the merger for lower values of M. As M increases, the incentives to merge and reduce product
market competition increase. Related to this prediction, in recent work Almazan et al. (2009)
show that firms located within industry clusters undertake more acquisitions than other firms
in their industry located outside clusters. Our paper suggests that the incentives for mergers
taking place between firms located within the same cluster will increase when the desire to
reduce competition becomes more important. In newly developing industries where competitive
pressures are not too pressing, firms within industry clusters will prefer the stand-alone structure
to promote stronger employee incentives.

(iv) Stand-alone structures are more likely in human capital intensive industries while mergers
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are more likely in physical capital intensive industries. If we modify our model such that the
success probability e of innovating new products is constant and exogenously given, the two firms
will always merge since the merger’s negative effects on incentives will disappear. This observation
suggests that mergers are more desirable in industries with "old economy" firms where value
creation largely depends on the physical assets of the firm while in industries with "new economy"
firms where human capital is one of the most critical inputs of value creation, mergers will be
less desirable. Consistent with these interpretations, anecdotal evidence shows that mergers are
largely uncommon in the private equity, venture capital, and investment banking industry where
human capital is indeed very important for value creation. Although two investment banks can
merge and increase their pricing power in the product market in their underwriting business, our
model suggests that keeping competition alive in the product market and creating competition
for their own employees may lead to greater profitability than merging to increase market power
in the product market.

(v) Firm investment in innovation will be greater under competition than under monopoly
in early stage industries with smaller size where employees are subject to a greater degree of the
hold-up problem. Section 3 of our paper shows that when employee bargaining power and project
payoff from employee innovations are sufficiently low, firm incentives to invest in innovation are
greater in the competitive market structure than in the monopoly structure. Greater innovation
incentives for firms, in turn, translate into a greater innovation output, and greater profitabil-
ity of the competitive structure, relative to the merger. Related to this result, our model also
implies that multidivisional firms can improve employee incentives and innovation output by un-
dertaking a spin-off transaction even though doing so creates competition in the product market,
competition for employee human capital, and eliminates the scale advantage of being a larger
firm. Alternatively, our analysis suggests that established firms could benefit from encouraging
their employees to start independent new firms, which may end up competing with them in the
product market. Hence, perhaps counterintuitively, creating their own competition may benefit

them through stronger employee incentives.
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(vii) Choosing similar and compatible technology standards, and not imposing no-compete
agreements will have a positive effect on employee incentives to innovate when employees are
subject to greater degree of the hold-up problem. This result is consistent with the view in Gilson
(2004) that one explanation for superior performance of Silicon Valley relative to Boston’s Route
128 could be that California does not enforce no-compete clauses while Massachusetts does. It
is also consistent with the evidence in Samila and Sorenson (2009) that the use of no-compete
agreements significantly hinders innovation activity and growth.

The prediction of our model on the importance of enhancing employee mobility is interesting
in the context recent research summarized in MIT Sloan Management Review/WSJ, Oct 26,
2009. This study argues that the best way to retain valuable employee human capital is to make
it easier for employees to leave. Providing employees with the skill and experience set which make
them more attractive in the job market not only helps firms to retain valuable employees, but
also make employees more valuable within the firm. The study finds that executives plan to stay
longer at firms that provide greater opportunities to enhance their employability. This finding is
consistent with our analysis that although enhancing employability of employees exposes firms
to greater competition and makes it more costly to retain employees, it can still increase firm

profitability by making employees more innovative and valuable within their firm.

7 Conclusions

Many mergers are driven by the desire to develop new products and to enter into new product
markets. Our paper shows that especially in human capital intensive industries, mergers might
have a negative effect on employee incentives to innovate new products as well as firm incentives to
invest in innovation. On one hand, mergers reduce the external product market competition and
increase expected payoffs from employee innovations. On the other hand, by reducing the number
of firms in the product market, mergers limit employee ability to go from one firm to another
with a negative effect on incentives. Moreover, mergers create internal competition between the

employees of the post-merger firm, with an additional negative effect on incentives to innovate.
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When the negative effects of the merger on incentives are sufficiently large, firms are better off
competing in the product market and competing for employee human capital rather than merging
and eliminating competition. In other words, firms prefer not to merge and bear competition in
the product market to maintain stronger employee incentives.

Our results on the negative effect of mergers on employee incentives have interesting implica-
tions for spin-off transactions. Our paper suggests that a multidivisional firm can create value by
undertaking a spin-off transaction since reducing firm size can have a positive effect on employee
incentives. This incentive benefit can be sufficiently strong that the spin-off leads to greater
firm profits even at the loss of the co-insurance benefit of an internal capital market within the
multidivisional firm.

We also study how firms can improve employee mobility through their location choices and use
of no-compete agreements. Our paper shows that firms will choose to locate closer to similar firms
in order to enhance employee incentives, although doing so exposes them to greater competition
in the product market and greater competition for employee human capital. Similarly we show
that firms will improve employee mobility by adopting less restrictive no-compete agreements, or
by locating in regions which do not enforce such agreements. Interestingly, the desire to do so is
greater when there is more to gain from being ahead of the competing firms.

Our paper focuses mainly on horizontal mergers between firms operating in similar product
markets while it is silent about mergers across unrelated industries. Similarly, firms in our model
are homogenous in the sense that when merged into a single firm, there are no complementarities
between them. It would be interesting in future research to study the effect of mergers on
employee incentives if mergers combine two firms where employee innovations complement each

other rather than being perfect substitutes.
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Appendix

Proof of Lemma 1 From the reaction function (3), the Nash-equilibrium effort level e* is

(1—65)(51\?6(1—5)5)

obtained by setting e¥ = , and solving for e”. Substituting (4) into (1) and
(2) gives (5) and (6).

Proof of Lemma 2 Differentiating the equilibrium level of employee effort (4) with respect

to M yields %61\? = (k+ﬁMf;(176)6)2 > 0, giving (i). Similarly, differentiating (4) with respect to

5, and using 0 < § < 1 and § < M yields 852* = (ks_]\;&iflﬁsz 2%))12)2 > 0, giving (ii). Differentiating
: : . QeS* B(-B)k
(4) with respect to d, and using 0 < 8 < 1, we obtain “5 = M 1IB0—B)9)

It is immediate to see from 8(‘;;* = B]@i;?l)ﬁ 55 that g;g;; < 0, giving (iv).

Proof of Lemma 3 Differentiating the equilibrium level of firm profits (6) with respect to

z > 0, giving (iii).

6 we obtain

Onr  B(L—B)k (5 (M +2k) 5% — (M +2k) (M +6) B+ Mk)
25 (k+B8(M+(1-5)0)) '

Sx

g? > 0 if and only if P = 6 (M + 2k) 8% — (M + 2k) (M + 6) 8 + Mk > 0. Since P is a convex

parabola in (3, it has two roots given by

Mg /(M +28) (M2 +6%) (M +2k) +2M425)

v = =5 25 (M + 2k) ’
M (M 2k (M2 +6%) (M +2k) + 2M126)
b = 55— F 25 (M + 2k) '

It is straightforward to show that 85 > 1 > $; > 0. Since P > 0 for 8 < 8 or 8 > (4, and we
have that 0 < 8 < 1, it follows that P > 0 for § < ;. Defining BS = (1 completes the proof.

Proof of Lemma 4 From the reaction function equation (9), the equilibrium value of e*
is obtained by setting eM = %Z(Q—B)) , and solving for e™. Substituting (10) into (7) and
(8) gives (11) and (12).

Proof of Proposition 1 Comparing (4) and (10) reveals that e5* > eM* if and only if

B2M2
0 2 ap@—D

(175)@% < M. It is straightforward to show that

. Since we have § < M, we need to identify the conditions under which

62M2

A=) @h—F"M) = M if and only if
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B*(2—B)M B2 M?
2(1-B) (1-B)(2k—p"M)

If 522((21%%))]\4 > k, we have that (1*5)6(2;+252M) > M, implying that there are no values of ¢

such that § < M and e°* > eM* In other words, if B2-p)M > k, it always holds that

2(1-8)
2(1-B)k
B2(2—B)

< 0 given that (26% —58+4) > 0for 0 < 8 < 1.

< k, implying that under this condition we have e%* > eM* for all § >

e¥* < eM* To complete the proof, define M =
M 2(28%-5p+4)k

9T Be-p)

< ﬁ2M2
and § = i3

W, and note that

Sx
v
Fy

Proof of Proposition 2 From the proof of Lemma 3 we have —5+ < 0 for 8 > 5. Since

it always holds that Wf;j (6=0) < %7‘(‘%*, it follows that for 8 > 3%, 7rf—i" < %7‘(%*, implying that

the firms obtain greater expected profits under the merger, giving (ii).

) Sx
If, on the other hand, 8 < 87, we have that g?’ > 0. Evaluating ﬂf;j at § = M yields

A2 (o _ 2
(k+6(2—B)M)
It follows that 757 (6 = M) > gm}/* if and only if

k(1—8)(2-5)
(k+ B(2— B)M)?

Since we have M < k, it follows that

2(2k + M)
(2k + B(2— B)M)*

>

202k +8k) _ 2(2k+ M)
2k + 82— B)M)* ~ (2k+ 52— B)M)*

It is straightforward to show that

k(1-B) (2~ B)
(k+ 82— B)M)?

2(2k + Bk)
(2k + B(2 — B)M)?

>

if and only if

(V2a=B@-B) (B —28(4-0))k
M < 3 .
B(2—B)(2+58 5%
Hence, we obtain
K-8 @2-8) _  202k+Bk) 22+ BM)
(k+ 82— BM)* ~ (2k+ 52— B)M)* ~ (2k+ 52— 5)M)*
for M < Mg = (\/2(1_6)(2_6)(6”)_%(4_6))k. Since for < Bg and M < M¢ , we have 8:;?: >0

B(2—B)(2+58—8%)
and 73%(6 = M) > ixM* there exists d¢ with 0 < ¢ < M where d¢ is defined from 73 (5¢o) =
F, 2T F, F;
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17rF such that for § > d¢, it always holds that 773 *(6) > %77%*, giving (i). Since the numerator
of M¢c is decreasing and the denominator is increasing in 3, it follows that aj\/éc < 0. Finally, it
is immediate to see from the definition of M that % > 0.

Proof of Proposition 3 We need to prove that if 8 < 8%, M < Mg and § > ¢, there exist
I, and I such that if I; < I < I, the stand-alone structure results in positive expected profits,
that is, W}S;* — I > 0, whereas the monopoly structure results in negative expected proﬁts that is,

— KI < 0. Define I = £~ and I = 77%* If there exists values of I such that ~£— < I < 7r

it will imply 7 Ff‘ —1 >0, and 7r — KI < 0. For the condition “2— < [ < 77;?7* to hold, we need

M J\l
to show that there are conditions under which “2— < 7% F , or equivalently ﬂ* < K. From the
ol

M *
proof of Proposition 2, we have that if § < ﬁs M < Mg and 6 > §¢, m * < 27rF* or Wﬂ* <2
F

This implies that there always exist values of K such that = M* <K <2
TF

Proof of Proposition 4 Using the reaction function equation in (14), we can obtain the

Nash-equilibrium level of effort 5 (91, d2) and e3 (61, d2) as

(BM +~61) (k — BM — ~09)
— (BM +~01) (BM + ~d2)
(BM + ~62) (k — M —~01)
— (BM +~01) (BM + ~d2)

where v = B(1—f3). Since we have M < k, and 0; < M, MB+~d; <k for all 0 < 8 < 1, implying

€7 (61,62) =

e5(61,62) =

that 0 < e (d1,02) < 1, i = 1,2 holds for all parameter values. Plugging ey (1, d2) and €5 (61, 62)

into firm expected profits given in (16), we obtain

s _ k(M +48) (M(1L— 8) —40:) (k — BM — 45;)°
" (k2 = (BM +73:) (8M +9;))°

Taking the partial derivative of 77% with respect to d;, and solving it for §;, we obtain

_ ME(1-2B) + BM? (BM +74;)
Z V(2K — M (BM + ;)

&

Setting d; = 0; = ¢, and solving the equation for J, we obtain

k2 — BM2 — kK2 — M?

51 = e
k? — BM? — kvVE2 — M?
5y = :
M~
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Since §; must satisfy 0 < §; < M, and do > M, it follows that ds cannot be the equilibrium choice.
_ M—\/(MQ—kQ)—l-k\/W

Since §; < 0 when 8 < 3, , and given that J; must satisfy d; > 0, in

equilibrium the firms set §; = 0 for < ;. In addition, since §;1 > M [ > [y = L= kvk2
and given that d; must satisfy §; < M , the firms set §; = M for § > (5. The firms set §; = J;
if B, < B < 62 given that 0 < §; < M for 81 < B < (5. Finally, it is straight forward to

S S
verify that < 0 for 8 < (1, hence, firm i’s profits are maximized at §; = 0, and a3, "> 0

2..S

for B > (4, and hence, firm i’s profits are maximized at d; = M. Finally, 6:;2 < 0 at é; = 91,

implying that §; maximizes WIL?}' Defining §* = 67, = 1,2 and 6 =6 proves the main part of
A~ % 2 /
the proposition. Differentiating ¢ with respect to 8 yields g—g = M- (;2(26)k)(k]\_4 RoME)

is immediate to see that ‘9‘5 < 0for B < i Forl 5 < B < 1, it follows that ‘% < 0 if and only

if —B2M? + (28 — Dk(k — Vk2 — M?) < 0.Using & > M, it is straightforward to show that

k(k — \//@2 — M?) < M?. Since 23 — 1 < 32, we obtain [3’2M2 > (28 — Dk(k — VE2 — M?), and
K= (R24pM?)VEP—M?
B(1— )MQ(\/k2 M2)

and only if k3 — (k2 + 6M2) VEk2 — M2 >0, or BM? < \/i—k? Since ¢ is defined for 8 < Ba,
which implies BM? < k? — kv/k? — M2, it is straightforward to show that k? — kv/k2 — M2 <

98 :

hence, 2 85 < 0. Differentiating § with respect to M ylelds o =

\/kzkjw — k2, which, in turn, implies SM? < wﬁw — k2 and hence, % > 0. Differentiating 3,
8, (2k2—M?—2kv/k2—M?)k . .
with respect to M yields #3; = Y VAT NS Ve e v > 0 given M < k. Similarly,
2k2—M2—2kVEk2—M? )k .
differentiating 85 with respect to M yields 3 % = ( ENEE ) > 0, given M < k.
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