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Abstract. The main purpose of this study is the characterization of the
moment at which a company should change its location in order to max-
imize pro�t, in a random environment, using a deductive methodology
of real option analysis in a stochastic context.

The recent unprecedented development of technological innovations (whi-
ch brings new locations) has given companies many new investment op-
portunities. However, those innovations are associated to signi�cative
uncertainty, and consequently getting to the right location at the correct
time has become a great challenge.

The relocation problem for one company may be described as a typical
Optimal Stopping Problem, in which the �nal goal is the determination
of the optimal time (in terms of maximization of the expected value of
the company's value). In this context, every time a new and more e�cient
location becomes available, the company has to pick between changing
its location (supporting the inherent costs of relocation) and postponing
its relocation.

The obtained results are innovative, showing the relevance of the Non-
Homogeneous Poisson Process, the Conditional Poisson Process and of
the availability rate of new locations in determining the optimal time of
relocation.

Keywords: Real Option, Relocation Problem, E�ciency Level, Poisson
Process, Optimal Stopping Problem.

1 Introduction

Recently, the unprecedented development of technological innovations and geopo-
litical changes has given countless opportunities of investment for companies.
Therefore, making the right technological innovations at the right time and place
has become a challenge.

In the last decades, the growing political and economical interdependency
intensi�ed the discussion about globalization. Globalization has become a dom-
inant concept in several public and private domains, and in every corner of
the world. One of the observed consequences of globalization is the signi�cant
increase of company relocation processes, which creates concerns in the devel-
oped countries,as they ate most a�ected by the general tendency of relocation



of industrial units and services to countries where workforce is cheaper and gov-
ernmental policies are more attractive (see [12, 19]). In particular, Portugal has
been largely a�ected in the last years.

The displacement or relocation processes of companies to more competitive
countries (or more competitive regions within the same country) in some areas
(like greater e�ciency in production levels and/or incentives to investment) has
recently been assuming greater importance in ocidental economies, due to a
growing number of companies using these solutions, with the aim of improving
its position in the market or in the search for new markets.

The geographical movements of companies, along with the formation, ex-
pansion, merging and closing of economical units, in�uence critically the geo-
graphical distribution of economical activities. During the last years, we have
observed that bigger companies are those that relocate most often. The reloca-
tions are, sometimes, the result of acquisitions, fusions and take-overs, which in
their turn are consequences of external growth (see [4]). The analysis of company
relocation processes contributes also to the orientation of national and regional
policies, and has several implications in the level of international policies.

The academic interest centered in the relocation decision process is not re-
cent. However, the focus of the relocation process hasn't been fully explored
(see [21]). The few existent works center their attention in the advantages of
location where the activities are being transfered in comparison to their original
location. The analysis of the impact in the workforce costs, the e�ects induced
by governmental policies and the economical development level of each region
are also considered potential factors of in�uence in the decision of relocation of
a unit, which has been a subject of academic interest on a signi�cant segment
of literature (see [6, 8, 18]).

In the literature we can �nd the principal factors that in�uence the company
relocation processes divided in three categories (see [10, 16]): internal factors
(e.g. company dimension), external factors (e.g. market evolution) and location
factors (e.g. envolving region conditions).

In its turn, these three categories are in�uenced by three types of relocation
motives (see [14]), namely:

� Push factors: which cause the change of the actual location;
� Pull factors: important attractive elements in the decision making process

in favor of the new location; and
� Keep factors: which incite the company to stay in the current location.

It is common knowledge that companies traditionally have the tendency to
stay in the same location in it´s lifetime, motivated by diverse keep factors.
However, once the production capabilities associated with the present location
are attained, the companies should change location in order to operate opti-
mally. The adjustment process in terms of location and prodution policy can
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be explained by several push factors, whose dynamics are often external to the
company's production process. Relocation isoften motivated by a cost economy,
which makes a certain location more desirable than another. The companies
should, in regard to the improvement of production e�ciency, take advantage of
the favorable cost conditions like, for example, salary gaps, energy price, local
incentive, among others, which constitute examples of pull factors (see [20]).

The relocation problem can be described as a decision problem, in which, the
company has two options every time a new location becomes available,: choosing
to change location and paying the corresponding relocations costs (sunk cost), or
keeping the current location, and postponing its relocation process. Therefore,
the problem of the company is to decide the instant at which it should change
its location.

According to [11, 17], in the decision making process the manager not only
needs to consider the associated advantages to the e�ciency increase in the new
locations, but also the inherent costs/losses of the decision of keeping the current
location, in face of a new location (e.g., the cost of loosing an opportunity to
make big pro�t).

Every potential location is geographically known. However, for some compa-
nies it is not always economically rational to settle down in certain regions, due
to political, institutional, geographical (accessibility) and economical reasons or
restrictions. Therefore, from here on we use the concept of arrival of new loca-
tions, with the objective of referring to the economical possibility by the rational
utilization of a new location.

As in [9, 13], the identi�cation and distinction of locations will be made ac-
cording to the respective e�ciency. By arrival of a new location, we mean the
arrival of information about a new location whose e�ciency level is superior to
the e�ciency level of the company's best location until that time epoch. The
increase of e�ciency levels are characterized by the companies' ability to pro-
duce greater quantities of output (e.g. due to a greater technical competency of
the workforce) and/or by the use of inferior levels of input to generate the same
quantity of output (e.g. due to smaller costs of the workforce and smaller costs
related to energy resources). We emphasize that, in any of the cases, the result
consists in producing at a lesser average unitary cost than the current one. In this
context, we consider that the process of arrival of new locations is statistically
independent from the company, i.e., the company does not have the option of
in�uencing the generation process of future locations, nor any knowledge about
the instant in which those future locations become available.

In this work we tackle the problem of the optimal relocation policy of compa-
nies in an uncertain and stochastic environment, using a deductive methodology
of real option analysis, for a company that faces two types of uncertainty: the
uncertainty about the instants in which the new (and more e�cient) locations
become available, and the uncertainty about the increase of e�ciency level in-
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herent to each one of those new, and still unknown, locations. In particular,
we are interested in some properties concerning the instant in which the com-
pany/economical unit will proceed to change the location, under an optimal
relocation policy. Furthermore, we consider the case in which the company can
change, at most, one time its location, and we assume that the increase of ef-
�ciency level associated to new locations is constant. Additionally, we assume
that the companies operate in a neutral risk environment, and that cash �ows
are determined only by the decision making of the location for which investment
is directed.

The remainder of the paper is organized as follows. In Section 2 we show
in detail the theoretical decision model and the considered hypothesis. Taking
into account the Real Option Analysis (ROA), we present, in Section 3, a deeper
analysis of the decision problem in question, proceeding to the calculation of the
optimal e�ciency level. In Section 4, we derive the relocation time under the
optimal investment policy, considering that the arrival of information about new
locations follows a Non-Homogeneous Poisson Process or a Conditional Poisson
Process. In Section 5, we proceed to a presentation of comparison results between
the theoretical values with those obtained in simulations. Concluding remarks
are provided in Section 6.

2 Stochastic Model

In this work we assume that the investment decision in a location in lieu of others
is the only factor that in�uences the change of pro�t. It is assumed that the
company can change its location at most once, and that the cost of investment
is kept constant along time, as assumed in [9, 15]. The e�ciency of a new location
is characterized here by a single parameter. In this case, we are only interested in
identifying the locations that make the production of a company more e�cient.
Finally, it is supposed that after the identi�cation of a new location, the location
stays available and always with the same level of e�ciency.

In fact, in this work, the value of the project depends only on one variable
(the level of e�ciency associated to the new location), denoted from now on as
θ(.). This variable is modelled by a Poisson jump process. That said, we consider
that the company at time t (> 0) produces with e�ciency ζ(t), and that θ(t)
represents the e�ciency of the best available location at instant t. Therefore
0 ≤ ζ(t) ≤ θ(t), ∀t ≤ 0. 1 If ζ(t) = θ(t), then at time t the company is located
in the best available location.

In this setting we denote by F (θ(t)) the value of the company at instant
t when operating in a location with e�ciency θ(t) and when it has not seen
relocated (still having the option to do it). This value should include the value

1 All the equalities and inequalities envolving random variables are to be understood
in the almost sure sense.
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associated to the option of relocation, which was not yet activated. Furthermore,
if at instant t the company opts for relocation to a more e�cient location, the
functions Ω : R → R and π : R+ → R, are considered, where:

� Ω(θ(t)) represents the value of the company immediately after the change
of location with e�ciency θ(t);

� π(θ(t−)) represents the cash �ow immediately before the change of location.

Let us note that π(θ(t)) > π(θ(t−)), because the cash �ow should increase
immediately after the moment of relocation. r (> 0) is the rate of actualization
o� the cash �ow. Furthermore, we assume that π is increasing on θ(.).

In the work of [9, 15], the arrival of new information regarding the availabil-
ity of new locations with improved levels of e�ciency follows an Homogeneous
Poisson process. In the present work we assume that the arrival of new loca-
tions can be modeled by a Non-Homogeneous Poisson Process (NHPP) or by a
Conditional Poisson Process (CPP).

Let N = {N(t), t ≥ 0} be the stochastic process that models the arrival of
new locations that becomes available, where N(t) represents the number of new
(and more e�cient) available locations up to time t. In addition, {Ti, i ∈ N}
denotes the times of the events of the process N and {Xi, i ∈ N} the times
between consecutive events, with Xi = Ti − Ti−1.

When an event of N occurs the level of e�ciency θ jumps to

θ(Ti) = θ(T−i ) + ui, (1)

where ui denotes the range of the jump at Ti.

In the current work we assume that

ui = u, ∀ i (2)

,

where u is a deterministic value. Therefore in this work, we only deal with an
e�ciency process which is deterministic and constant.

If T0 = 0 and u0 = 0, then the e�ciency of the best available location in t is
given by

θ(t) = θ0 +
N(t)∑
i=1

ui

= θ0 + N(t)u,

(3)

in the case ui = u.
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3 Decision Problem: Determination of Optimal E�ciency

Level

The dilemma that the company faces, every time a new location becomes avail-
able, is a decision problem: either it changes its current location (paying the
investment costs), or keeps the current location, postponing its relocation deci-
sion. In the context of decision problems, this is a problem usually referred as
Optimal Stopping Problem. In this setting, the problem may have two extreme
solutions:

1. The company changes location every time a new location becomes available.
� Advantage: The company produces in the most e�cient location.
� Disadvantage: A great �nancial capacity is needed to support big in-

vestments in sucessive location changes.
2. The company never changes location.

� Advantage: The company has no irreversible relocation costs.
� Disadvantage: The company stays in a location thatbecomes ine�cient,

in long�term, and does not take advantage of potential pro�ts which it
could have by opting for a location change.

The optimal solution is a compromise between of these two extreme solutions.
This way, the challenge of a company consists in deciding the time at which it
should make a location change.

Following [11], we call the value θ∗ the optimal switching level or critical
value, which delimits the zone between continuation (i.e., to stay in the location
in which the company is located) and stopping (i.e., proceeding to relocate the
company) in the following way:

� if at t, θ(t) < θ∗, continue;
� if at t, θ(t) ≥ θ∗, relocate.

In the context presented in this work, as said before, the company maximizes
its expected value when it implements this decision rule.

One question of great importance concerns the existence and unicity of this
critical value. Note that both existence and unicity have a signi�cative impact
in the implementation of an optimal policy of investment, in mid-term as well
as in long-term. This question, that goes beyond the scope of the present work,
is addressed [11]. In this work necessary conditions for existence and unicity of
the critical level are assumed.

In order to infer about the determination of the critical level, it is necessary
to introduce the following variables:

� T ∗: optimal relocation instant, i.e.,

T ∗ = inf{t ≥ 0 : θ(t) ≥ θ∗}; (4)
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� θ(T ∗): level of e�ciency at time T ∗;
� V : R+ → R, value of the company, if it stays forever in its current location,

thus if the e�ciency of the company is ζ, then this value is

V (ζ) =
∫ ∞

t=0

π(ζ)e−rtdt =
π(ζ)

r
, (5)

where, in the context of the relocation problem with only a single change,
we have

Λ(t) =


a(t− s), if t ∈

+∞⋃
s=0

[2s, 2s + 1[

a(s + 1), if t ∈
+∞⋃
s=0

[2s + 1, 2s + 2[

(6)

π(ζ) =

{
π(ζ0), if ζ < θ(T ∗)
π(θ(T ∗)), if ζ ≥ θ(T ∗)

. (7)

For simplicity, we drop time-subcripts when no ambiguities arises.

In case a relocation occurs, with associated cost I (which we assume to be
constant), then the liquid return of the investment on the change of location is
equal to

V (θ)− I. (8)

We note that the critical level θ∗ can be found using the following equation

F (θ∗) = Ω(θ∗) = V (θ∗)− I, (9)

which states that, for θ = θ∗, it is indi�erent to the company to stay in actual
location or to change to this new location.

As an example, if the arrival of new and more e�cient locations follows an
Homogeneous Poisson Process, with rate λ, then equation (9) is equivalent

π(ζ0)
r + λ

+
λ

r + λ

[
π(θ∗ + u)

r
− I

]
=

π(θ∗)
r

− I. (10)

4 Optimal Relocation Time

In this section we describe in more detail the way of determining the optimal
relocation time, T ∗ (i.e., the instant in which it is advisable to proceed to a
change of location under the optimal investment policy). From the operational
point of view, it is important for the company to know (or characterize in some
way, for example in terms of expected values) the optimal time for relocation.
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Since we assumed that the e�ciency jumps are constant, we can calculate
the number of arrivals of information about new locations until the company is
in conditions of getting bene�t from a change of location, n∗, which is equal to

n∗ =
⌊

θ∗ − ζ0

u

⌋
+1, (11)

where bxc is the integer part of x ≥ 0.

Note that in the present work n∗ is deterministic, but T ∗ is random, because
the arrival process is regulated by a stochastic mechanism.

It comes from the de�nition of N(t) given before that

T ∗ = inf{t ≥ 0 : θ(t) ≥ θ∗} (12)

and therefore

P (T ∗ ≤ t |n∗) = P (N(t) ≥ n∗ |n∗) =
+∞∑

n=n∗

P (N(t) = n |n∗). (13)

In the remaining of the paper we use the notation E[T ∗ |n∗] in order to
emphasize that the results that we derive can also be applied in the more general
settings of random jumps (i.e., ui is a random variable) given n∗.

In what follows we derive properties concerning the expected value of T ∗, for
di�erent processes of arrivals.

We note that the instances of the arrival process that we considered in this
work cannot encompass the complexity of the reality. In fact we only present
situations for which we can derive in a closed form expressions for the expected
value of T ∗. It should be mentioned that in general this cannot be done, and
therefore in most applications one should rely on numerical/ simulation results.

We note that [15] has already derive some properties concerning E[T ∗ |n∗]
when N is a Poisson Process with rate λ. In fact, in that situation:

E[T ∗ |n∗] =
n∗

λ
. (14)

Now consider particular cases of Non-Homogeneous Poisson process and Con-
ditional Poisson process.

4.1 Non-Homogeneous Poisson Process

In this subsection we explore the fact that the arrival of new locations is gov-
erned by Non-Homogeneous Poisson Process. In this context, we consider two
scenarios,and several intensity rates functions λ(.).
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First note that for a Non-Homogeneous Poisson Process we let the following
results

E[T ∗ |n∗] =
∫ +∞

0

P (T ∗ ≥ t |n∗) dt

=
∫ +∞

0

n∗−1∑
n=0

P (N(t) = n |n∗) dt

=
∫ +∞

0

n∗−1∑
n=0

e−Λ(t) (Λ(t))n

n!
dt

=
n∗−1∑
n=0

∫ +∞

0

e−Λ(t) (Λ(t))n

n!
dt

(15)

where

Λ(t) =
∫ t

0

λ(s) ds. (16)

� Case 1

Here we assume that arrival rate of new locations is a monomial of degree
b− 1, i.e.,

N ∼ PPNH(λ(t) = atb−1), (17)

with a > 0, b 6= 0 and therefore

Λ(t) =
∫ t

0

axb−1dx =
a tb

b
. (18)

Next we present a result involving the gamma function used in the proof of
Proposition 2. We ommit the proof but it can be found in [22]. We note that this
is a seemingly new result, which we could not found in the related literature.

Proposition 1 If n ∈ N and a 6= 0 then

n−1∑
k=0

Γ (k + a)
Γ (k + 1)

=
Γ (n + a)
a Γ (n)

. (19)

The expression for the expected value of the instant of change of location
under optimal policy is given by the following proposition

Proposition 2 If Λ(.) is given by (18), then

E[T ∗ |n∗] =
(

b

a

) 1
b Γ (n∗ + 1

b )
Γ (n∗)

. (20)
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Proof:

From (15) we have:

E[T ∗ |n∗] =
n∗−1∑
n=0

(∫ +∞

0

e−
a tb

b (a tb

b )n

n!
dt

)
. (21)

By making the change of variable, z = a tb

b , we have:

E[T ∗ |n∗] =
n∗−1∑
n=0

(∫ +∞

0

e−z zn

n!
(b z)

1−b
b a−

1
b dz

)

=
n∗−1∑
n=0

((
b

a

) 1
b 1
b n!

∫ +∞

0

e−zzn+ 1
b−1 dz

)

=
(

b

a

) 1
b 1
b

n∗−1∑
n=0

(
Γ (n + 1

b )
Γ (n + 1)

)

=
(

b

a

) 1
b

n∗−1∑
n=0

(
Γ (n + 1

b )
b Γ (n + 1)

)
.

(22)

Finally, by using (19) and (22), we let

E[T ∗ |n∗] =
(

b

a

) 1
b Γ (n∗ + 1

b )
Γ (n∗)

. (23)

�

It follows from Proposition 2 the following result.

Corollary 1 The e�ect of the monomial, a, on the expected value of the instant
T ∗ is

E[T ∗ |λ(t) = atb−1, n∗] =
E[T ∗ |λ(t) = tb−1, n∗]

a
1
b

. (24)

The result expressed in the corollary above is interesting, because it gives us
a clear idea of the e�ect of the coe�cient of the monomial in this context. More
precisely, it describes the relation between the expected value of the optimal
relocation time, whose intensity rate is a monome, and the expected value of
that time associated with a intensity rate described by a monic monomial of the
same degree.
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� Case 2

Let

N ∼ PPNH(λ(t)) (25)

with

λ(t) =


a, if t ∈

+∞⋃
s=0

[2s, 2s + 1[

0, if t ∈
+∞⋃
s=0

[2s + 1, 2s + 2[

(26)

where t, a ∈ R+. Therefore arrrivals can only take place in intervals with origin
in even times. Note that the symmetrical case (i.e. arrivals can only take place
in intervals with origin in odd times) can also be analysed in a similar fashion.

From (26) we have:

Λ(t) =


a(t− s), if t ∈

+∞⋃
s=0

[2s, 2s + 1[

a(s + 1), if t ∈
+∞⋃
s=0

[2s + 1, 2s + 2[

. (27)

Note that this case corresponds roughly to a kind of a on-o� process, where
the intervals on-o� are deterministically set.

From (27) we let

n∗−1∑
n=0

Λ(t)n

n!
=


ea(t−s) Γ (n∗, a(t−s))

Γ (n∗) , if t ∈
+∞⋃
s=0

[2s, 2s + 1[

ea(s+1) Γ (n∗, a(s+1))
Γ (n∗) , if t ∈

+∞⋃
s=0

[2s + 1, 2s + 2[

. (28)

Proposition 3 The expected value of the instant T ∗ is equal to

E[T ∗ |n∗] =
n∗

a
+

+∞∑
s=1

Γ (n∗, as)
Γ (n∗)

. (29)
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Proof:

From (15) we have:

E[T ∗ |n∗] =
1

(n∗ − 1)!

+∞∑
s=0

(∫ 2s+1

2s

Γ (n∗, a(t− s)) dt + Γ (n∗, a(s + 1))
)

=
1

Γ (n∗)

+∞∑
s=0

[
1
a

(
−asΓ (n∗, as) + a(s + 1) Γ (n∗, a(s + 1)) + Γ (n∗ + 1, as)−

− Γ (n∗ + 1, a(s + 1))
)

+Γ (n∗, a(s + 1))
]

=
Γ (n∗ + 1)
a Γ (n∗)

+
+∞∑
s=0

Γ (n∗, a(s + 1))
Γ (n∗)

=
n∗

a
+

+∞∑
s=1

Γ (n∗, as)
Γ (n∗)

.

(30)

�

4.2 Conditional Poisson Process

In this subsection we assume that the arrival process of new locations can be
modelled as a Conditional Poisson process. We assume that the rate of the
process is a function of a random variable, that we denote by X, so that:

N |X = x ∼ NHPP (λ(t, x)).

Next we present particular instances of the distribution of X.

� Case 3

In this scenario, the rate of arrival of new locations is similar to that of
scenario no. 1 of the previous section with the coe�cient of the monomial, a,
being a random variable:

N |X = x ∼ PPNH(λ(t, x) = x tb−1). (31)

One of the greatest contributions of this work consists in the result expressed
by the following proposition:

Proposition 4 In this context, if E[|T ∗| |n∗] < ∞, then E[T ∗ |n∗] depends of

X through E[X− 1
b ].
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Proof:

Let D e F (.) be the domain and the distribution function of the r.v. X,
respectively. Then, we have:

E[T ∗ |n∗] = E[E[T ∗ |X = x, n∗]]

=
∫

x∈D

E[T ∗ |X = x, n∗] dF (x).
(32)

From (20) and (32) we have:

E[T ∗ |n∗] = E[E[T ∗ |X = x, n∗]]

=
∫

x∈D

(
b

x

) 1
b Γ (n∗ + 1

b )
Γ (n∗)

dF (x)

= b
1
b
Γ (n∗ + 1

b )
Γ (n∗)

∫
x∈D

x−
1
b dF (x)

= b
1
b
Γ (n∗ + 1

b )
Γ (n∗)

E[X− 1
b ].

�

If for instance X ∼ Gamma(m,α) (m > 1
b and E[X] = m

α ), then:

E[T ∗ |n∗] =
(
αb

) 1
b

(
Γ (n∗ + 1

b ) Γ (m− 1
b )

Γ (n∗)Γ (m)

)
. (33)

The proof of this result is

E[T ∗ |n∗] = E[E[T ∗ |X = x, n∗]]

=
∫ +∞

0

fX(x) E[T ∗ |X = x, n∗] dx

=
∫ +∞

0

αm

Γ (m)
xm−1 e−α x

(
b

x

) 1
b Γ (n∗ + 1

b )
Γ (n∗)

dx

=
(
αb

) 1
b

(
Γ (n∗ + 1

b ) Γ (m− 1
b )

Γ (n∗)Γ (m)

)
)
∫ +∞

0

αm− 1
b

Γ (m− 1
b )

e−α x x(m− 1
b )−1 dx︸ ︷︷ ︸

=1

=
(
αb

) 1
b

(
Γ (n∗ + 1

b ) Γ (m− 1
b )

Γ (n∗)Γ (m)

)
.

(34)

�
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From Proposition 4 we get the following corollary:

Corollary 2 Let

N1 ∼ NHPP (λ1(t))

with λ1(t) = λ(t, 1), where λ(t, x) = x tb−1, t ≥ 0, x > 0 and let T ∗1 be the
optimal relocation instant when the process of arrival of new locations is
modeled by N1. Then:

E[T ∗ |n∗] = E[T ∗1 |n∗] E[X− 1
b ]. (35)

This result is interesting due to the fact that it re�ects "robustness" of the
expected time of a change of location in terms of the distribution function of the
variable X.

� Case 4

In this scenario, the availability rate of new locations is similar to that of
case 2 of the former subsection. In other words,

N |X = x ∼ PPNH(λ(t, x)) (36)

where,

λ(t, x) =


x, if t ∈

+∞⋃
s=0

[2s, 2s + 1[

0, if t ∈
+∞⋃
s=0

[2s + 1, 2s + 2[

. (37)

We derive the expected value of T ∗ when X ∼ Unif(a, c), 0 < a < c.

Proposition 5 Under these conditions the expected value of the optimal reloca-
tion time T ∗ is given by

E[T ∗ |n∗] = n∗
log

(
c
a

)
c− a

+

+
+∞∑
s=1

1
s(c− a)

[
cs Γ (n∗, cs)− Γ (n∗ + 1, cs)− (as Γ (n∗, as)− Γ (n∗ + 1, as))

Γ (n∗)

]
.

(38)
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Proof:

E[T ∗ |n∗] = E[E[T ∗ |X = x, n∗]]

=
∫ c

a

fX(x) E[T ∗ |X = x, n∗] dx

=
∫ c

a

1
c− a

(
n∗

x
+

+∞∑
s=1

Γ (n∗, xs)
Γ (n∗)

)
dx

= n∗
(

log
(

c
a

)
c− a

)
+

+∞∑
s=1

∫ c

a

Γ (n∗, xs)
Γ (n∗)

dx

= n∗
log

(
c
a

)
c− a

+

+
+∞∑
s=1

1
s(c− a)

[
cs Γ (n∗, cs)− Γ (n∗ + 1, cs)− (as Γ (n∗, as)− Γ (n∗ + 1, as))

Γ (n∗)

]
.

(39)

�

5 Concluding remarks

The problem of a company relocation tackled in this work is a major concern
worldwide, given their social and economical consequences. The managers com-
pany search for more and more methods and strategical structures that may help
them in their decisions and in the assessment of investment opportunities in an
uncertainty environment.

The main idea of this work consists in the characterization (in terms of
expected value) of the time at which the company should adopt a new location,
in an random environment, with the goal of maximizing its value.

We considered that this random environment has one stochastic level: the
arrival of information concerning new locations follows particular stochastic pro-
cesses, but the jump in the e�cienty is constant. In particular, we considered
Non-Homogeneous Poisson and Conditional Poisson Processes. In this setting,
we studied several scenarios considering various intensity rates and obtained
expressions for expected value of the optimal relocation time, T ∗.

In the future, this work should be extended in order to comprise random
jumps and multiple relocations.
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