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Literature on firms’ entry and exit decisions provides empirical evidence that industries with many
exits also have many entries. We present a paper that merges some different approaches to the entry
and exit of firms and which proposes a new method for looking at the entrepreneurial decision. Our
model theoretically supports what empirical evidence has shown and holds; that databases are not
yet developed enough to understand the whole exit process. We demonstrate that the possibility of
recovering some share of investment costs makes entry more than just a production decision. Within
a defined time horizon, a firm can enter the market despite making a loss from production output
since the firm’s return consists of both sales and investment cost recovery. Entry may be the optimal
strategy even when the unit cost is higher than the market price.
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INTRODUCTION

There has been a long debate in the literature about entry and exit issues. The strat-
egy an entrepreneur formulates to enter the market and the decision to leave it
through an established one are crucially influenced by the conditions of entry and
exit, namely entry and exit barriers. Nowadays, it is a well-known fact that exit
barriers, particularly the costs that the firm will incur by leaving the market, affect
the entry decision by sending a signal to potential entrants to constrain entry. Un-

0001-6373/$20.00 © 2010 Akadémiai Kiadó, Budapest

Acta Oeconomica, Vol. 60 (4) pp. 405–426 (2010)
DOI: 10.1556/AOecon.60.2010.4.3

Corresponding author: A. Marques, Management and Economic Department, University of Beira
Interior, Estrada do Sineiro, 6200-209 Covilhã, Portugal. E-mail: amarques@ubi.pt

Unauthenticated | Downloaded 04/23/20 04:31 PM UTC



fortunately, the abundant empirical research has failed so far to demonstrate
clearly both how these costs influence the decision to enter and how they play a
role in the exit.

We start from the Rasmusen (1988) article, which states that buyout is one mo-
tivation for entry, and from the fact that economic models do not always take into
account real-world observation. This paper sheds light on the fact that exit values
affect entry. The aim is to analyse whether and how the possibility of recovering a
share of the investment influences the entrepreneur’s decision to enter the market.
We study the decision to enter and to remain in the market within a finite time ho-
rizon, modelling the exit as a potentially maximising strategy, rather than as a
consequence of a bankruptcy or a failed strategy. With a few exceptions, the mod-
els take exit as a consequence of a failed strategy or, at least, an unwanted one
(e.g., Yrle et al. 2000; Minniti – Bygrave 2008). We focus our analysis on entre-
preneurial phenomena and their contexts which show that firms could enter the
market during a limited period of time; meanwhile, the opportunity is open. Our
entrepreneur understands this reality and then wishes to maximise the expected
value no matter what is chosen – the buyout of all or part of the assets. Our point is
that, even when exiting the market, the entrepreneur does not cease to be an entre-
preneur because the person continues to make money, create jobs and release re-
sources for another project.

The model provides a theory on rational entry and exit decisions. In the line of
the Joshi et al. (2009) research, we do not handle the strategy issue as a “now or
never” or “enter for ever or not enter” question. The results support the fact that
the expectation about a possible exit smoothes the entry and exit barrier of sunk
costs; they also show that the possibility of recovering some share of costs makes
the firm’s decision to enter more than just a production decision: it also becomes
an investment decision. We also found that entry becomes possible even when the
cost per unit to invest is larger than the output market price. Within a defined time
horizon, the entrant firm can enter the market despite making a loss from produc-
tion output, since the firm’s return consists of both sales and recovery of avoidable
costs. The usual conclusion is reached if there is no exit option, i.e., no entry oc-
curs when the cost exceeds the market price. This conclusion about the possibility
that a firm will enter if expected revenues are less than costs is defended by
Rasmusen (1988), but we update it with the opportunity cost of investment and the
time to exit. In this paper, we merge some knowledge of industrial organisation,
markets and entrepreneurial phenomena, and aim to improve the knowledge of
the complex multi-dimensional reality. We wish to contribute to a good under-
standing of the complex decision of setting up a company.

The remainder of the paper is organised as follows. We focus on the literature
on entry and exit barriers. Meanwhile, we present both the motivation behind the
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paper and justify the theoretical option based on a survey of empirical studies and
the lack of knowledge on post-exit databases. We then present our exit game
model and we derive the entry decision, both under the expectation of leaving the
market in a period T and of remaining indefinitely in the market. An example is
then analysed. We conclude with a discussion of the results and suggestions for
future research.

LITERATURE, MOTIVATION AND THE THEORETICAL OPTION

Entry and exit barriers are a key issue in the study of market dynamics. One of the
best-known barriers to a firm leaving the market is the cost that it will incur by
shutting down, since an important part of the investments made by entrepreneurs
is lost when the firm ceases activity. Leaving the market means stopping the activ-
ity and, consequently, the investment is lost.

Exit barriers are typically thought of as sunk costs resulting from investments
either in durable and specific assets or R&D and marketing expenditures. Sutton
(1991, part I); Lambson (1991, 2000); Cabral (1995); Muthoo (1998); Colombo –
Delmastro (2000); Cabral – Ross (2008) among many others, consider sunk costs
to be an important factor in influencing both the behaviour of firms and the indus-
try’s structures. Muthoo (1998) describes a close relationship between sunkness
and investment, noting that when the cost of investment is not sunk or is sunk to a
small degree, each player may actually over-invest. Caves – Porter (1977), Eaton
– Lipsey (1980) and Cabral (1995) show that the specificity of capital can lead to
some of that investment becoming a sunk cost. It is implicit in their analysis that
even capital investment that is conventionally treated as sunk could be resold.
Firms could recover some costs, not fixed in their traditional definition but, even
so, recoverable. Through a theoretical model, Hopenhayn (1992) pointed out that
when entry costs are not recoverable, entrants will be deterred. Cabral – Ross
(2008: 101) consider that if a firm decides to leave the market, it recovers � =
(1 – s)K from its initial investment, meaning s the degree of entry cost sunkness.

In this article, we take up the idea of cost recovery. A first fundamental point is
that, contrary to much of the literature, and according to Cabral – Ross (2008) we
do not consider capacity investments as necessarily and totally irreversible deci-
sions. We consider that both entry costs and the investment costs incurred while a
firm remains in the market could be recoverable. Thus, in our study we use an al-
ternative, and in our opinion more appropriate, definition of recoverable costs.
The major portion of sunkness is observed only at the time of exit, i.e., the invest-
ment in a plant, in R&D or innovation, or even in a trademark could be lost. How-
ever, these investments could in fact be recoverable at the time of exit. This means
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that not only some fixed costs could be recoverable, but other costs that are tradi-
tionally classified at the entry time as sunk may, in fact, not be so. This differs
from the classic and most widely held notion of start-up costs or set-up costs used
in the literature.1

Actually, costs are increasingly essential for competitive strength and the na-
ture of these costs is increasingly reversible, i.e., the greater part of these costs is
saleable. Even traditional kinds of sunk costs, such as Research & Development
or Advertising, can nowadays be sold on the market, e.g., such as patents or
brands. For instance, one might consider a firm with a plant located in a great in-
dustrial cluster and another firm with a plant in an isolated area that is difficult to
access. The recovery of the investment in these cases is different as the plant lo-
cated in the industrial cluster has a higher probability of being acquired by another
firm. Consequently, firms must try to enter the market with more saleable assets.
Sunkness could be different between firms and industry, and therefore empirical
research must attend to characteristics that are specific to the firm and the indus-
try, as suggested by Audretsch – Dohse (2007) in their study on the impact of lo-
cation on firm growth.

In fact, the right question to ask at the time of exit is: which costs are effectively
sunk and what costs could constitute positive revenue for the firm? Consequently,
entrepreneurs must pay attention not only to the profit function but also to the
overall payoff function. As the vast empirical discussion2 shows, entrepreneurs
have reasons other than that of the profit stream to enter the market. The same hap-
pens with exit. For instance, using data provided by managed shopping centres,
Everett – Watson (1998) show that the most representative reasons for sale or clo-
sure were “to realise a profit” and “to avoid further losses”. Although much of the
empirical literature uses proxies to measure sunk costs, it does not incorporate
variables that characterise the whole exit process, its causes, the way it develops
and the costs that can be recovered. Although Günalp – Cilasun (2006) note the
importance of cost recovery, they do not incorporate in their estimation any vari-
able to measure that effect. Exit is merely observed by the presence in the market
of a firm in time t – 1 and not in t + 1. They include proxies that can measure the
extent of sunk costs, but they do not include a variable that measures effective re-
covery of investments, because the avoidable data do not allow the understanding
of the nature or the intrinsic conditions of the exit, namely, the part of set-up costs,
R&D or other incurred costs that the firm and its owners could recoup.
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Could empirical studies in themselves capture all the complex reality of the in-
trinsic characteristics of exit? In our opinion, they are still unable to do so because
databases lose the records immediately after the closure of the firm and do not re-
cord whether the exit was compulsory or voluntary. It is difficult to obtain data
from exit firms mainly because they have just exited. Once a firm ceases its activ-
ity, information concerning the business is difficult, if not impossible, to obtain.
The information often disappears along with the owner, and this case is worse
concerning small companies than larger ones due to the information requirements
of financial markets. Note that we can observe firms in a bad financial and eco-
nomic situation that remain in the market, as well as firms in a good position that
leave. Moreover, it is possible that a compulsory need to exit could become a vol-
untary option to exit should there be an opportunity to recover costs. More com-
plete data on exit are required to investigate the true and entire set of reasons for
that decision. We would like to contribute to that discussion through a theoretical
approach.

Another important point is the nature of the entry decision. In most cases, the
literature considers entry as a single moment in time where all the decisions are
made in one shot, namely about set-up investments. This may be not so simple.
The small-scale entry of new firms could be an indicator of try-and-see behaviour,
as the literature on entry suggests (e.g., Audretsch et al. 1999), which could be a
consequence of the entrepreneur’s attempt to avoid incurring investment loss. As
Günalp – Cilasun (2006) note, new firms may prefer to enter on a small scale as
they know that a significant part of setup costs, which are essentially initial capital
investment such as the firms’ facilities, might not be recoverable. In fact, firms
have to invest more than once. Firms could be influenced to enter at suboptimal
scale and then make new investments over time.

True facts show us that, even after entry, firms must keep investing, incurring
some costs that could be sunk. To design a firm’s strategy is not only to decide
whether to enter, remain or exit. The investment (and not only the physical capital
investment) must be made not only at the time of entry, in one shot, but throughout
its stay in the market. For instance, in the hardware and software industry, the
Internet, information technology (IT) services, the media and in high knowl-
edge-intensive sectors, firms must update their knowledge and equipment with
new advanced processors, memory or connection devices, which are not variable
costs. In this study, we focus on industries with constant needs to invest both in
new innovative assets and R&D, which the literature suggests is more likely to oc-
cur in small, flexible firms. Since small and medium firms are able to adjust to
new business conditions and ownership structure more easily, it might be simpler
for them to exit the market voluntarily.
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Finally, many studies consider that a firm will not wish to enter the market with
the perspective of remaining for only a short period of time. The decision to exit is
often seen as a strategy of a failed firm, instead of a natural action in a competitive
market scenario, where firms compete and essentially interact among themselves;
leaving is considered mainly as an inevitable outcome and not as a planned strat-
egy. Wickelgren (2006), in an article on the effect of exit on the dissuasion to en-
ter, is an exception with regard to this tendency. Wickelgren shows that exit can in
fact be an optimal strategy. Recently, literature has distinguished between com-
pulsory exits and voluntary exits. Other authors, such as Harada (2007), use the
distinction between economic-forced exit and non-economic-forced exit. Small
firms leave the market not only due to the economic difficulties of the business,
but in most cases due to a variety of reasons, such as aging, illness, and family-re-
lated issues. In contrast to Carree – Dejardin (2007), who conclude that the deci-
sion to enter is essentially dependent on the entrepreneurs’ qualities rather than on
market opportunities, Peneder (2008) classifies “opportunity” as a major deter-
mining factor in firm creation and destruction, which could be perceived as an at-
tractive price-cost margin, as expected growth associated with a novel idea, or as a
“cost of experimentation”, which is directly linked to the possibility of reselling
assets or losing them.

Voluntary exit after the period of time T is due to the willingness or motivation
to continue in business (as presented by van Praag 2003) and also to the opportu-
nity to exit, resell assets and recover costs. This means that at any given time, the
firm must compute the opportunity cost of remaining in the market, and when
faced with the possibility of exit, it must recover part of the investment and re-in-
vest in another industry, or even in the same one under a new format. In our
model, exit is done through the market for corporate control, regardless of the
cause: bankruptcy, business failure or business closure. It could imply not only a
discontinuance of ownership but also the reallocation of assets to another indus-
try.3 In the paper the exit is done by acquisition, since it is one of the most common
exit strategies, under which another firm wants to buy it.

While Günalp – Cilasun (2006) conclude that entry is a follow-up process and
potential entrants observe the market before making the decision to enter, we sup-
port that environment, technical change and innovations are important elements
not only in the decision to enter the market, but also to leave it. If there is a devel-
oped market for corporate control or a dynamic second-hand assets’ market or
even active intangible assets’ market, firms may be more willing to enter the mar-
ket. At the same time, the exit issue may not always be homogeneous, but it can
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often be part of the firm’s strategy rather than being a failure or consequence of
mistakes.

We will then consider that an entrant firm can exit at a given period or it can re-
main in the market indefinitely. Exit here is done by acquisition and differs from
some of the existing literature, which does not model exit as having an associated
payment. This assumption seems unreal to us. In real markets, we observe that the
decision to leave does not imply losing everything, but instead implies payment
for entrepreneurs.

MODEL

Consider a market for a homogeneous good. We focus on a setting in which there
are n non-cooperative firms established in the market (incumbents). The number
of firms is sufficiently large to prevent market power, and thus they take the mar-
ket price as given, P(Q) = P, i.e., each, individually, could not set the price. In a
given period, t = 0 there is an opportunity in the market that can induce new en-
tries into the market, which Peneder (2008) presents as a major reason for setting
up a business. One risk-neutral entrepreneur decides whether to enter. There is a
safe action (“not enter” or “stay out”) that earns a payoff 0, and there is a risky ac-
tion (enter) that can give either a positive, null or negative payoff.

The entrepreneur formulates the expected payoff from the action “enter”,
which consists both of profits and of the recovery of some costs in a hypothetical
scenario of exit, in a period T. If the firm does not exit in period4 T, it will not exit
in another period. Firms have investment costs upon entry and during their stay in
the market, such as investment in capacity, R&D, advertising and replacement of
assets. These costs are given by kqE, where k is the cost per unit to guarantee pro-
duction conditions, assuming that each unit of capacity produces one unit of out-
put, and qE denotes quantity produced by the entrant firm (to simplify, we will use
entrepreneur, entrant firm and firm E under the same meaning). Firms must incur
investment costs while they are in the market. Investment costs do not appear as a
one-off payment at time zero, if we consider initial setup costs only, but in the
form of flow costs over the time period [0, T].

If exiting is done by being acquired, the firm can recover part of these costs,
given by ( )1 �g kqE , 0 1� �g , where � is the degree of sunkness, i.e., the share of
costs that it is not possible to recoup. The entrant firm believes that P will remain
unchanged forever and a new entry does not change the price as it is a marginal
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occurrence. Again, we can look at the hardware or software industry, where a new
competitor producing a new pen drive does not have a relevant effect on the al-
ready established market price of pen drive. Additionally, E has a belief, �, that it
could exit in period T being acquired. This probability is taken as exogenous and
is not computed in the model.

In period t = 0, the entrant firm computes its expected payoff UE [P, qE,
C q F k rE( ), , , , , ]:g m

U

U kq e dt kq e

U

E

E E E

T
rt

E

rT

E E

1

2
0

1

0

1

�
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� �

�
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where p E E Eq P C q� � ( ), with C(qE) the variable cost, r the discount rate and
UE1, UE2, UE3 represent the entrant payoff when it stays out, enters and exits, and
enters and remains, respectively.

There are three distinct events: in the first branch (UE1), the payoff is zero be-
cause the firm does not enter; in the second branch (UE2), the payoff consists of
profits and cost recovery in a hypothetical scenario of exit, i.e., E enters and exits;
finally, in the third branch (UE3), the firm enters and remains indefinitely in the
market. Note that when t T , kqE [( ) ]1 0� �g m . If in period T, firm E leaves the
market, it ceases production, and therefore qE T

�0. Therefore, firm E’s decision
rule is as follows: if both payoffs in the last two branches are non-positive, firm E

stays out (SO); if either the second or third payoffs are positive, firm E enters. The
payoff in the third branch corresponds to the classic case.

Next, we simplify each of the expressions above. Considering
q P Q C q kqE E E( ) ( )� � as a constant Z, the integral in the second branch

Ze dt
Z

r
e

T rt
rt

0
1�

�
�� � �( ),

and UE2 becomes

U
q P C q kq
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e kq eE
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Simplifying the third branch in the same way, we have
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Again with Z q P Q C q kqE E E� � �( ) ( ) , we obtain

U
q P C q kq

r
E

E E E
3 �

� �( )
. (3)

The following two lemmas describe the effect of the expectations of a future
exit by acquisition in period T and the extent of costs on the expected payoff of the
entrant firm (for the second case, where E leaves the market at T).

Lemma 1. Provided that the costs are not all sunk, the expected payoff is pro-

portional to the belief that an acquisition will occur at T.

Proof: If not all costs are sunk, then � < 1. Note that for � = 1, the expected pay-
off is independent of the belief �. We have

�

�

U
kq eE

E

rT2 1 0
m

g� � ��( ) ,

concluding the proof.

If the investment can be partly recouped, high expectations about a future ac-
quisition lead to high expected profits. Tirole (2003) has shown that for a given in-
vestment, the possibility of an acquisition increases the entrant’s post-entry pay-
off. Meanwhile, if the investment is entirely sunk (� = 1), the entrepreneur’s ex-
pectations about a future acquisition have no effect on the profits, i.e., regardless
of the expectations about a future acquisition, UE2 does not change.

As expected, the degree of sunkness proves to be fundamental in the decision
of firm E. This result is obvious because if all the costs are lost, � = 1, the second
and third branches of the entrant’s payoff function are much the same, only differ-
ing in the time horizon of production. However, we can determine the degree of
sunkness, connecting the degree in which costs are sunk, � to the willingness of
firm E to invest.

Lemma 2. When irreversible costs are small, the payoff of firm E will increase

with capacity.

Proof: The degree of sunkness, �, influences the impact on the expected profits
of the cost per unit. For larger degrees of sunkness, k cuts down the expected pay-
offs. From (2)
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This means that the degree of sunkness determines the impact of the invest-
ment on the expected payoff. As � increases, the share of costs that can be avoided
with an acquisition falls, and thus, the incentive to enter into the market is smaller.
Hence, for small � (i.e., high cost recovery), the payoff of the entrant will increase
when investment k grows.

The intuition is that if the irreversibly sunk costs are too small, then despite k

being a cost, the expectation to recover some of these costs makes the entrant firm
invest more in capacity, R&D and innovation. On the contrary, for high degrees of
sunkness, the cost of the investment will not be recouped and the influence on the

expected profit will therefore be negative. Note that � � �
1

1 0
mr

e rT( ) and as

0 1� �g , we must look at values of T that make
1

1 1
mr

e rT( ) .� � For this, we need

T < 1, i.e., to maintain this impact of k on the expected payoff, the firm cannot stay
in the market for too long. The faster the exit, the faster costs are recovered.

Entry decision

The entrant firm will enter only if its payoff is positive. From (2),

U
q P C q kq

r
e kq eE

E E E rT

E

rT

2 0 1 1 0� �
� �

� � � �� �( )
( ) ( )g m

� � � � � � �� �[ ( ) ( )] ( ) ( )q P k C q e kq e rE E

rT

E

rT1 1 g m .

Rearranging slightly will give us

U C q q k r
e

q P kE E E rT E2 0 1
1

1
� � � �

�
� �( ) ( ) ( ).g m (4)
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From (3), the payoff for the third branch,

U
q P C q kq

r
E

E E E
3 0 0� �

� �
�

( )

� � � �q P C q kqE E E( ) ,0 (5)

U C q q P kE E E3 0� � � �( ) ( ).

Comparing these two conditions,5 we see that (5) � (4), as

kq e
r

e
E

rT

rT
( )

( )
1

1
0�

�
��

�
g m whenever m 1 andg 1, i.e., whenever the expec-

tation about an acquisition is non-zero and there is some investment cost recovery.
As the variable cost is the same for UE2 and UE3, it is plain to see that the variable
cost that makes the payoff zero in the second branch must be larger than the vari-
able cost in the third branch. The right-hand side of (4) is greater than that of (5).
This means that, under the “enter and exit” strategy, the firm is able to support
larger costs than under the “enter and remain” strategy of the third branch. For in-
stance, it could invest more in innovation or R&D. In this way, UE2 � UE3 for all
parameter values and UE2 > UE3 provides m  0 and g 1.

Proposition 1. Even when P < k, entering into the market can be an optimal

strategy.

Proof: When P < k, the right-hand side of (5) is negative and, therefore, the
firm E will not enter to stay indefinitely in the market. This is the classic case.
Firm E will enter the market when P � k only if there is an open set in the parame-
ter space where the right-hand side of (4) is positive.

Case 1: IfP k k r
e rT

� � �
�

�( )1
1

1
0g m holds for all parameter values. Then if

P = k and C qE( ) satisfies condition (4), firm E enters and exits acquired at T.

Case 2: When P < k, entry occurs if

k r
e

P k P k r
erT rT

( ) ( ) .1
1

1
0 1 1

1

1
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�
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�

�

�
�

�

�
�g m g m
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To make this compatible with P < k we must have

1 1
1

1
1 1

1

1
0� �

�
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�( ) ( ) ,g m g mr

e
r

erT rT

which is true for all parameter values. This means that if

k r
e

P
rT

1 1
1

1
� �

�

�

�
�

�

�
� �( )g m and C qE( ) satisfies condition (4), the firm enters and

exits at T.
We have proven that the expectation about a possible exit being acquired can

encourage the entrepreneur to enter into the market even when the cost to invest is
larger than the market price. This means that entry conditions are significantly dif-
ferent when firms have the option to leave the market in the future.

Remark 1. Entry when k > P is not independent of the various parameters. In-

deed, a lower opportunity cost to invest (r) and a faster exit (smaller T) will en-

hance investment recovery (see Lemma 2). Note also that a small T allows the en-

trant firm to support a higher cost C(q )E , as the right-hand side of (4) decreases

as T increases.

Next, we study the effect of the parameters of the model on firm E’s decision to
enter, assuming that its belief in the probability of exiting through an acquisition
is positive.

The entrepreneur expects to leave at T

Suppose then that the firm has expectations of leaving the market at period T. Firm
E chooses qE to maximise UE2.

Differentiating (2) with respect to qE we find that

�

�

U

q
P e C q e k e kE

E

rT

E

rT rT2 0 1 1 1 1� � � � � � � � �� � �( ) ( )( ) ( ) (m g )e rrT� � 0

� � � � �
�

C q P k k r
e

E rT
( ) ( ) ,m g1

1

1
(6)

with C q
C q

q
E

E

E

( )
( )

.�
�

�
Note that k r

e rT
m g( ) .1

1

1
0�

�
�

Note also that the right-hand side of (4) and (6) are equal. Hence, firm E’s pay-
off will be positive and increasing for the same range of parameters. It will be opti-
mal when the first-order conditions are satisfied
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1
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� �
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�
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�
�

�

�

� �

�
( ) ( )g m � �0,

equality holds in (6).
Using the inverse function of the marginal cost function, we can rewrite the last

inequality as

� � � � � � �
�

�

�
��

�

 
!!

� �

�
C C q C P k k

r

e
E rT

1 1 1
1

( ( )) ( ) .g m

Writing h C" ��1 , for ease of notation, we obtain the optimal quantity

q h P k k
r

e
E rT

* ( ) .� � � �
�

�

�
��

�

 
!!�

1
1

g m (7)

The Inverse Function Theorem allows us to calculate derivatives. As
�

� �

�

h

Cg

g

�
��

�
��

�

 
!!

1 we can bring a conclusion about the effect of the degree of

sunkness in the optimal quantity. We have

�

�

�
�

�

C k r

e rT
g

m

1
,

and therefore,

�

�

�
�

�h e

k r

rT

g m

1
. (8)

Because r, T > 0, we have
�

�

h

g
� 0 for all values of the parameters. The larger �

is, the smaller the optimal quantity will be, and supposing (5) is satisfied, the in-
centive to enter the market diminishes as the share of investment that will be irre-
vocably sunk increases. Larger effectively sunk costs diminish the produced
quantity qE

* . This can also be seen as a measure of the scale of entry, that is, the

larger � is, the smaller the optimal size of entry will be.
Dependence on k is seen through

�

�

h

k

e

e r

rT

rT
�

�

� � �

1

1 1( )
,

g m

(9)
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which describes contrary effects. The right-hand side sign of (9) depends on that
of its denominator. It will be positive when ( )1 1� � �g mr e rT . Noting that e rT �1

grows with T (and r), we conclude that if a firm cannot exit for a long time, then
�

�

h

k

will be positive only for high � (high expectation of an acquisition) and low val-
ues of � (almost total recovery of investment costs).

The expectations about a future exit being acquired have the expected effect

�

�

h e

k r

rT

m g
�

�

�
�

1

1
0

( )
, (10)

for all parameter values (see also Lemma 2). Higher expectations regarding a fu-
ture acquisition increases the propensity to enter the market as well as the scale of
entry. An increase in � diminishes the risk of entry and will sustain entry for
higher k. Finally, the effect of the market price on entry decision is obvious. A
larger price corresponds to a more attractive market since

�

�

h

P
�1. (11)

Assuming that when the firm does not produce, its marginal cost is null,
� �C ( )0 0 then � � � � � � � �� � �C C C C h1 1 10 0 0 0 0( ( )) ( ) ( ) ( ) . In this way, we can

conclude as to what needs to happen for the entrepreneur to stay out of the market
and not set up the business.

Proposition 2. The entrepreneur will not set up the business when one of the

following conditions is satisfied:

i) P k
r

e rT
� � �

�

�

�
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�
�1 1

1
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e
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1
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Proof: These expressions are obtained by solving P k k
r

e rT
� � �

�
�( ) ,1

1
0g m

for each of the relevant parameters in turn. The left-hand side of this equation is
the argument of the function h in (7). Using the assumption that there is no pro-
duction when the marginal cost is zero, we have seen that h(0) = 0 and, therefore,
for these parameter values, qE

* .�0

The equations in Proposition 2 are bounds for entry in terms of each parame-
ter,6 ceteris paribus. These, together with expressions (8) – (11), provide an ac-
count of the way each parameter affects willingness to enter (again ceteris pari-

bus). Provided C qE( ) satisfies (4), we can say the following:

– From (10) and iv), a firm will enter the market if its expectation about the oc-
currence of an acquisition, �, is greater than the right-hand side of iv). Note that
for � > 0, we have k > P. This means that the entrepreneur will enter even if the
investment cost per unit is larger than the price, confirming Proposition 2. This
also shows that a greater belief in the occurrence of an acquisition is inductive
to entry.

– From (8) and iii), firm E will enter only if the degree to which costs are recov-

ered, 1 – �, is greater than ( ) .P k
e

k r

rT

�
�1

m
If P > k, this amount is negative and

entry always occurs. This sustains the importance of cost recovery for entry un-
der adverse conditions (k > P). The larger the difference between the invest-
ment cost per unit and the market price, the larger the expectation about a fu-
ture exit through acquisition needs to be in order for the firm to enter the market

– From (8) and i), a firm will enter if price P is above the right-hand side of i).

The entrant firm expects to remain in the market

When the entrant firm enters with the aim of staying indefinitely in the market, it
must solve the maximisation problem of the third branch. Computing the first-or-
der condition and simplifying, we obtain

�

�

( ) ( )U

q

C q k P

r

E

E

E3 0� �
� � �

�

� � � �C q P kE( ) .
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This can be rewritten, again using the inverse function h, as

q k P h P kE

* ( , ) ( ).� �

The following result formalises the decision to enter when firm E expects to re-
main indefinitely in the market.

Proposition 3. When market price P is higher than investment cost k, the entre-

preneur will enter the market.

Proof: Using the assumption that a firm does not produce if marginal cost is
zero, it is trivial that

P k qE� � � �0 0* .

Using the Inverse Function Theorem,

�

�

h

P
�1,

and therefore an increase in P, causing P to be higher than k, induces production
and firm E enters.

This is the classic case. When P > k, the quantity that maximises the expected
payoff is positive, and this means that E enters. The expected payoff is at maxi-
mum when P c kE� � .

EXAMPLE

We have been working in a context with n incumbent firms without market power
and, until now, we have considered a generic technology. Let us now assume a
cost function that exhibits decreasing returns. We abandon the generic formula-
tion for the variable cost function C qE( ) and take a particular cost function. It is
then possible to compute the exact conditions under which entry occurs. We use a
two-degree polynomial that exhibits decreasing returns, C q aq bqE E E( ) � �2

a b, .�0 Expression (2) becomes

U
q P aq bq kq

r
e kq eE

E E E E rT

E

rT

2

2

1 1�
� � �

� � �� �( )
( ) ( ) ,g m (12)
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whereas from (4),

U aq bq kq
r

e
q P kE E E E rT E2

20 1
1

� � � � �
�

� �( ) ( )g m

q
P k b

a a
k

r

e
E rT
�

� �
� �

�

1
1

1
( ) .g m (13)

If, on the other hand, the entrant firm expects to remain in the market forever,
expression (3) becomes

U
q P aq bq kq

r
E

E E E E
3

2

�
� �( )

. (14)

From (5),

U aq bq q P kE E E E3
20� � � � �( )

� �
� �

q
P b k

a
E . (15)

The entrant firm expects to leave at T

In this case, firm E maximises (12). The first-order condition is

1
1 2 1 0

r
e P aq b k k erT

E

rT( )( ) ( )� � � � � � �� �
g m (16)

going for the optimal quantity

q
a

P k b k
r

e
E rT

* ( ) .� � � � �
�

�

�
�

�

�
�

1

2
1

1
g m (17)

From (16), the payoff increases with the quantity for

�

�

U

q
q

P b k

a a
k

r

e

E

E

E rT

2 0
2

1

2
1

1
� � �

� �
� �

�
( ) .g m (18)

If the cost function C q aq bqE E E( ) � �2 satisfies condition (4), the payoff of

firm E from the strategy “enter” in period t = 0 and exit at T is positive. The opti-
mal quantity qE

* is smaller than quantity (13). Condition (18) guarantees that the
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payoff function increases in quantity. Depending on parameters a and b from the
cost function and according to Proposition 2, under this “enter and exit” strategy,
entry is possible even when k > P.

The entrant firm expects to remain in the market

In this instance, firm E maximises (14). The first-order condition is

1
2 0

r
P aq b kE( ) ,� � � � (19)

q
P k b

a
E

* .�
� �

2
(20)

From (19), the payoff increases in quantity if
�

�

U

q

E

E

3 0� , that is,

q
P k b

a
E �

� �

2
. (21)

If the cost function aq bqE E

2 � satisfies condition (5), the payoff of the firm

from the strategy “enter” in period t = 0 and remaining in the market is positive.
The optimal quantity qE

* is smaller than quantity (15). Condition (21) guarantees

that the payoff function increases in quantity. It is easy to see that under this strat-
egy, entry is possible only if P > k, as expected.

Stay or exit?

The entrant firm must decide whether to enter and, if so, it must choose between
strategies: “enter and exit” or “enter and remain”. The decision is made by com-
paring the payoffs achieved with these two strategies.

The firm will prefer the strategy “enter and exit” if UE2 > UE3. Comparing (12)
and (14)

U U e
q P aq bq kq

r
kq eE E

rT E E E E
E

rT

2 3

2

1 0� � �
� � �

� � �� �( )
( )g m

� � � � � � �[ ( )] .aq b P k k r qE Em g1 0
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This occurs for

q
a

P b k k rE � � � � �
1

1[ ( )].m g (22)

In this way, the entrant firm will prefer “enter and exit” whenever the optimal

quantity is q
a

P b k k rE � � � � �
1

1[ ( )].m g

We can also see that (22) < (13) < (15), which means that if there is no entry,
then UE2 � UE3. The decision rule is:

– If q
P b k

a a
k

r

e
E rT
�

� �
� �

�2

1

2
1

1
( )g m then UE2 < 0; UE3 < 0 and E will not

enter;

– If
P b k

a
q

P b k

a a
k

r

e
E rT

� �
� �

� �
� �

�2

1

2
1

1
( )g m then UE2 > 0; UE3 < 0 and

E will enter and exit;

– If q
a

P b k k rE � � � � �
1

1[ ( )]m g then E is indifferent between remaining and

leaving.

SUMMARY AND CONCLUSIONS

This paper contributes to the entry and exit literature. It offers a suggestive theo-
retical model providing a theory on rational entry and exit decisions. Where there
is uncertainty about exiting through an acquisition in a future period, we conclude
that cost recovery is essential for the entrepreneur to actually set up a new busi-
ness. The larger the degree of sunkness of these costs, the smaller the incentive to
enter the market will be, also indicating that under a large degree of sunkness, the
size of entry diminishes. On the one hand, with higher expectations of an exit
(selling assets), the entrepreneur would be more likely to enter the market, even on
a larger scale, as a result of the expected cost recovery. On the other hand, if there
is no expectation of cost recovery, when the investment cost per unit (k) is larger
than the market price, the entrepreneur will prefer to stay out.

Actually, the impact of investment cost on entry decision is compounded by
contrary effects and when one considers the possibility of recovering some share,
over the long term, the entry decision is much more than just a production deci-
sion. In fact, entry is possible even when the investment cost per unit is larger than
the output market price. The entrepreneur’s entry decision also becomes an in-
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vestment decision. Hence, within a finite time horizon, the real cost of investment
is smaller than k and the entrant firm could enter the market even when making a
loss from production output. Without exit, the conclusion is less surprising, i.e., if
there is no exit option, no entry will occur when the cost exceeds the market price.
This conclusion frames most decisions of business angels and private venture cap-
ital, which are increasingly behind new entries into the market. These funds sup-
port the need for investment not only in entry and exit but also throughout the stay
in the market, as most industries need constant investment. The firm’s aim is to
make money upon exiting the market by selling its ideas and innovation as
quickly as possible. It may remain in the market as before if there is a simple trans-
ference of ownership or, most frequently, the firm is acquired by another in the
same industry or from a different one, in a process of vertical integration.

Working with a definite cost function, we can determine all the results obtained
earlier. Additionally, we can derive the decision rule of entry for the entrant firm
according to the quantities that make the payoffs positive and those that make the
firm indifferent to remaining in or leaving the market. In short, we have shown
how entry is encouraged by the expectation an entrepreneur has of leaving the
market being acquired. This form of exit, which allows the partial recovery of in-
vestment costs, diminishes the role of costs as an entry barrier. Thus, entry may
occur even when the cost of investing is larger than the market price. This evi-
dence is so important that the firms’ investment decisions, namely, the character-
istics of the assets in that investment aim to be as flexible as possible so as to di-
minish their risk of being unsuccessful. The intuition is that, for instance, the lo-
calisation of the physical plant or the shape of that plant (number of floors, the
roof characteristics, shop windows, light, etc.) are carefully studied to make either
its rent or its sale easier. Cost recovery may bring larger mobility to the market,
imcreasing the degree of its contestability.

In a competitive environment, as we consider in this paper, regulation and
competition policy is not concerned with the increase of firms’ market power and
the loss of welfare, since the price effect when the number of firms is reduced
from N to N – 1 is not significant. Moreover, the firms’ characteristics, namely
their size, exempt them from the assessment by the competition authorities. For
the authorities, an important role in promoting mechanisms for rapid exit by mini-
mising costs is reserved. The authorities should focus on reducing barriers to entry
and exit, for example by promoting the proper functioning of the market for cor-
porate control and legal mechanisms for the rapid acquisition of assets that could
be reused by other firms.

Although this paper does not consider the distinction between forms of exit (we
consider exit through an acquisition, which could be taken either by a firm in the
same industry or in a different one), the conclusions remain under different exit
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formats if cost recovery is considered. Furthermore, this study does not make the
time of exit endogenous, nor does it make a distinction between buyers’ price and
owners’ valuation. These new approaches are left for future studies. The next step
is to collect primary data using the questionnaire method for firms that have exited
the market in order to understand their reasons and motivations for doing so, and
thereafter test this theory and the effects of the variables that it suggests.
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